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CHAPTER

1 ABOUT IRM FUNCTION BLOCKS

This document is intended to serve as a guide for using the IRM function blocks. These function blocks are
part of the honlrmControl Palette and are used to create a custom application logic for various HVAC

applications.

The function block has inputs and outputs. The function block receives inputs from physical inputs, network
inputs, or outputs of other blocks and then processes the input data to produce output. The processing is

determined by the function block type.

Applicable Technical Literature

Table 1 Applicable Technical Literature

Document Title

Document Number

Merlin NX IP VAV Product Datasheet

ENOZ-1073GE51

Merlin NX MSTP VAV Product Datasheet

ENOZ-1072GE51

Merlin NX IP and MSTP VAV Installation Instructions

EN1Z-1076GE51

Merlin NX IP and MSTP VAV Mounting Instructions

EN1Z-1074GE51

Global VAV Balancing Tool User Guide

EN2Z-1086IE67

Honeywell Connect Mobile User Guide

31-00472

Merlin NX Compact VAV Product Datasheet

ENOZ-1061GE51

Merlin NX Compact VAV Installation Instructions

EN1Z-1061GE51

Merlin NX Compact VAV Mounting Instructions

MU1Z-1061GE51

IRM Engineering Guide

EN2B-0414GE51

Honeywell Unitary Controller 24V - Datasheet 31-00571
Honeywell Unitary Controller 24V - Mounting Instructions 31-00572
Honeywell Unitary Controller 24V - Installation Instructions 31-00614

IP VAV Product Datasheet

ENOB-0301-1E10

MSTP VAV Product Datasheet

ENOB-0300-1E10

IP and MSTP VAV Installation Instructions

EN1B-0301-1E10
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Table 1 Applicable Technical Literature

Document Title

Document Number

IP and MSTP VAV Mounting Instructions

MU1B-0300-1E10

IRM Migration Guide

EN2B-0428-1E67
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A

Al: Analog Input

AlA: Adaptive Integral Action
AO: Analog Output

AV: Analog Value

N

nan: Not a Number

B
Bl: Binary Input
BO: Binary Output

BTU/LB: British Thermal Units per
pound

BV: Binary Value

P
Par: Parameter

PID: Proportional Integral and Derivative

C
CV: Controlled Value

S
Sec: Second

SP: Setpoint

D
DI: Digital Input
DDC: Direct Digital Control

U

Ul: Universal Input

F
FB: Function Block

W
W: Watt
WM: Wallmodule

I

+Inf: Infinitely large number
-Inf: Infinitely small number
In: Input

Inv: Invalid

170: Input Output

M

Max: Maximum

Min: Minimum

MI: Multistate Input
MO: Multistate Output
MV: Multistate Value
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Enable Input

Many function blocks have an Enable input. "Enabled" indicates that the function block will
be executed. "Disabled" means that the function block or some of its features are disabled.
If the input is not connected, its value is null, which means "Enabled.”" The underlined value
is the default value.

Enable
Bool: 0=FB disabled, 1=FB enabled, Null=FB enabled (default)

Fig. 1 Enable Default Value

Output Function block with Interlock Input and Virtual
Position Output

When set to 1, the interlock input enables the block's output, and when set to O, the block's
output is closed (0 %) or off (O %).

Example: When the fan is turned on, the electrical reheat is activated.

If logic is required to check whether the output is open or running (valve or fan open or
running), always use the virtual output because the output model and all times are
represented here. A BACnet override and a valve exercise are also covered.

Stg123 / Floating / Pwm |
Output

Stage Virtual Value PVirtuaI
0, 1,2, 3 Position

p Interlock

Fig. 2 Output Function blocks with Interlock Input and Virtual Position Output

Null Value

The "null" value can be set and checked just like any other value in the Logic. All
unconnected inputs are set to "null.”

Non-connected Input and Output

An unconnected Input always has the value "null." An Output has no default value. The
value is calculated based on the inputs. Each parameter has a default value, which is
highlighted in the images. The default can also be a "null" value.
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Periodic and Event Program Folder

There is a "Periodic program"” folder with a cycle time of 500 ms, as well as an "Event
program” folder. Hardware inputs are typically connected to the Event program folder. The
event program folder is executed every 1000 ms or whenever an input changes. Points can
be transferred between folders.

BACnet and Physical Output Principle

Physical outputs added to the controller do not automatically generate the BACnet points.
The output is first written to a BACnet function block. The value can be overwritten or set to
Out-Of-Service using BACnet. The BACnet function block's output is connected to the

physical output.

\ 4

Onboard 10 or Modbus

\

Logic BACnet AO

Fig. 3 BACnet and Physical Output Principle
Failure Handling

In the event of a known error in the function block, log the error along with the Execution
Order of the corresponding Function block (that is, when dividing by O).

The function block "Error” field displays the most recent error on the current wiresheet.
There should be no mistakes at the end of the programming. Every Wire sheet should have
a "Error” function as the last function block.

Error |
Error @
Execution 46

Qut Error Code - {nul
Qut Fb Execution - {n

. r

Fig. 4 Failure Handling
Mix of Different Data Types

For easy programming, all data types can be connected to the inputs and outputs. False is
equivalent to O, and True is equivalent to 1.

Negate Input and Output

For some function blocks, the inputs and outputs in the function block can be negated to
improve legibility and avoid additional negator function blocks.

Data Types

Enumerations in BACnet begin with the number 1, and it is recommended that all enums
begin with the same number.
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Input, Output, and Parameter Slots

The output slots are at the top of the function block, and the inputs are at the bottom. This
improves the arrangement of the function block on the wire sheet and corresponds to the
"naming conventions of AX developments.”" The parameters are only visible when the
"Property Sheet" is opened. Outputs require a relatively large amount of memory, namely 6
bytes of RAM.

Input has higher Priority than Parameter

There are parameters marked with (In & Par). In addition to this parameter, a corresponding
input slot has the same name but without "Par" at the end since the names must be unique.
If the input is not connected or the input has the value "null,” then the parameter is used.
The input slot, therefore, has priority over the parameter. The input slot is described in
detail in the documentation, while the parameter shows the default value.
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About honlrmControl

The honlrmControl module contains the library of IRM control components such as
function blocks, Sylk modules, and BACnet device components for programming the
applications.

Steps to open honlrmControl:

Step 1. Open the Palette and click on the folder icon.

Step 2. On the search field, enter honlrmControl, and click OK. This adds the
honlrmControl module to the palette.

- Palette
[} E] E i honlrmControl

B3 |rmBacnetDevice
1 BacnetDeviceFolder
ﬁﬁ IrmProgram
I_?j IrmFolder

0 IrmSubFolder
A IrmWsTextBlock
0 PhysicalPoints
0 BacnetObjects
O rithmetic

© BitFunctions
D ControlLoop
o Caonversion

o Comparison
O select_switch
0 Logic

0 Timer

0 Date_Time

O util

0 Outputs

O Light

D Sunblind

o Wallmodule
o Modbus

0 DataFunction
0 ZoneArbitration

QO syl

Fig. 5 honlrmControl Palette
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The honlrmControl palette includes the following function blocks.

Table 2 Function blocks Description

Function Block

Description

Physical Points
Function Blocks

Physical Points are logical objects that are used to build
application logic. Depending on the model selected, default
(fixed) physical points for that model are made available.

Bacnet Objects Function
Blocks

A Bacnet Object is a data item such as temperature, switch
value, or actuator state. The Bacnet objects represented by
point parameters.

Arithmetic Function
Blocks

Arithmetic function blocks are math components. Each
component type provides a specific math function, such as
Add, Average, Divide, Minimum, Maximum, Reset, AbsValue,
and so on.

Bit Functions Function
Blocks

Bit Functions blocks are used to configure and build the
required application using bit components.

Control Loop Function
Blocks

The Control Loop function block is used to configure and
build the required application logic using control
components.

Conversion Function
Block

The Conversion function blocks is used to assign three
different numeric values to a numeric output based on a
binary input.

Comparison Function
Blocks

The Comparison function block is used to configure and
build the required application logic using comparison
components.

Select Switch Function
Blocks

The Select Switch function block is used to configure and
build the required application logic using switch
components.

Logic Function Blocks

The Logic function block is used to configure and build the
required application using various like AND, OR, XOR, and
NOT logic using switch components.

Timer Function Blocks

The Time function block is used to configure and build the
required application logic using time components.

Util Function Blocks

The Util function block is used to configure and build the
required application logic using util components.

IrmWsTextBlock
Function Block

It allows you to customize the graphics to add better text in
the application.

Outputs Function
Blocks

The Outputs function block is used to configure and build
the required application logic using output components.

Light Function Block

Light A function block is used to control lighting for On or
Off, dimming, or stairwell applications.

Sunblind Function Block

The Blind A function block is used to control a sunblind,
roller shutter or an electrically driven window.

Wall module Function
Block

The Wall module function block is used to configure and
build the required application logic using Wall module
components.
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Table 2 Function blocks Description (Continued)

Function Block Description

Modbus Function Block | The Modbus function block is used to configure and build
the required application using Modbus device logic.

Data Function Block The Data Function function block is used to configure and
build the required application logic using data components.
Zone Arbitration The Zone Arbitration function block is used to configure and
Function Blocks build the required application logic using zone components.
Sylk Device and The Sylk function block is used to configure and build the
Parameters required application logic using Sylk components.

Note: Except for PhysicalPoints, any of these objects can be dragged onto the wire sheet of the
Periodic or Event programs. Drag and drop PhysicalPoints into the Onboard 10 folder. Create
a Control Program or an Application by connecting physical points, BACnetObjects, and
function blocks.

Backward compatibility to IRM Function Blocks

Spyder Classic is compatible with a wide range of function blocks. The slot names are
frequently added to the CentraLine-N4 kitControl. Additional inputs, outputs, or
parameters are frequently included. An additional function block is sometimes used to
accomplish the function.
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CHAPTER

PHYSICAL POINTS FUNCTION
BLOCKS

Following terminal points are available in the physical points function block:

BO Terminal

Bl Terminal

Ul Terminal

AO Terminal

UlO Terminal

Service Pin Terminal

Flow Sensor

Actuator Position Feedback
Onboard 10 Package

These terminal points can be configured and used to build the required application logic.

- 0 PhysicalPoints
b ﬂ BO Terminal
ﬂ Bl Terminal
m Ul Terminal
mADTerminal
m U0 Terminal
ﬂ Service Pin Terminal
m Flow Sensor
?'Ea, ActuatorPositionFeedback
0 Onboard 10 Package

v v v v v vy wv.w

Fig. 6 Physical Points Function Blocks
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BO Terminal

Bo Terminal
In - fnull}
Qut - fnull}
Pin SSR-1
P: Characteristic BinaryDirect

Fig. 7

The BO Terminalis used for relay outputs from the controllers.

Property Sheet
BO Terminal (Bo Terminal)

# Function Block Name/Annotation/Composite Flash Memory Usage 0 B[0-900]

(@l Fault Cause

- In - {mull}
== Qut - [null}
Ml Pin 55R-1

M P: Characteristic BinaryDirect

BoTerminal Function Block and Property Sheet

Table 3 Input of BO Terminal

Input Name

Description

This is a boolean point.

Table 4 Output of BO Terminal

Output Name

Description

Out

Status of the connected relay.

Table 5 Parameters of BO Terminal

Parameter Name

Description

Fault Cause

This field is read-only. Indicates the cause of the parameter's
fault state. This property is empty unless a fault occurs. When
multiple errors occur, the fault cause displays only the top errors
on the list. If the error is resolved, the next error message will be
displayed.

Pin

Displays a list of supported pins based on the configured
controller.

P: Characteristic

This field is read-only. Displays the Pin characteristic.
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Examples:
Example 1: BO Terminal (Relay Output)

Property Sheet
RO1 - HwBoFanStgiCmd 0 B | RO1- HwBoFanStglCmd (Bo Terminal)
Bo Terminal (Jl Execution 2
Execution 2
®n false {ok} = |n false (ok}
Qut false fok} == Qut false [ok}
Index 1 — _
\ll TerminalNo 21

(M Index 1

Fig. 8 RO1- HwBoFanStglCmd Function Block and Property

Example 2: BO Terminal (Triac Output)

Property Sheet
TO1 - HwBoClgo2PwmCmd E ) 701 - HwBoCIgo2PwmCmd (Bo Terminal)
Bo Terminal (M Execution é
Execution
& = |n false {ok}
Out false {ok m= Qut false {ok}
Index —
il TerminalNo 9

(@l Index B

Fig. 9 TO1- HwBoClg02PwmCmd Function Block and Property
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The Bl Terminalis used for relay outputs from the controllers.

Property Sheet
A Bl Terminal (Bi Terminal)

[l Function Block Name/Annotation/Composite Flash Memory Usage

(Wil Fault Cause

J,BI Terminal ﬁ (]]

Bi Terminal Out

Out . {nu“} n Characteristic

In Characteristic - {null} == |n Reset

In Reset - {null} £+ In Characteristic Par

Pin Unassigned (@l Master Sync Enabled

P: In Characteristic Par Unused [@ In Characteristic Par
(@l Pin

. P: In Characteristic Par

. true

Unused

0

- [null}
- {null}
- {null}

Unused

Unassigned

Tnused

Fig. 10 Bl Terminal Function Block and Property Sheet

Table 6 Inputs of Bl Terminal

B [0-200]

Input Name

Description

-1: Unused

In Characteristics Characteristics specifies the input.

0: Binary Reverse Dry Ct

1: Binary Direct Dry Ct

2: SO Pulse Counter Dry Ct
3: SO Pulse Counter Ext VDC
4: Binary Reverse Ext Volt

5: Binary Direct Ext Volt

In Reset If InCharacteristic = Pulse Counter then a change from 0->1
resets the pulse counter, shown on Out to O.
Booloean: O = False, 1 = True.

Table 7 Output of Bl Terminal

Output Name

Description

Out Status of the connected relay.
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Table 8 Parameters of Bl Terminal

Parameter Name

Description

Fault Cause

This field is read-only. Indicates the cause of the parameter's
fault state. This property is empty unless a fault occurs. When
multiple errors occur, the fault cause displays only the top errors

on the list. If the error is resolved, the next error message will be
displayed.

In Characteristic
Par

Characteristics specify the output.
-1: Unused (default)

0: Binary Reverse Dry Ct

1: Binary Direct Dry Ct

2: SO Pulse Counter Dry Ct

3: SO Pulse Counter Ext Volt

4: Binary Reverse Ext Volt

5: Binary Direct Ext Volt

Pin

Displays a list of supported pins based on the configured
controller.

P: Characteristic

This field is read-only. Displays the configured characteristic.

Examples:

Example 1: Bl Terminal (Occupancy Sensor)

Property Sheet
BI_1 (BiTerminal)
Bl 1 . Function Block Name/Annotation/Composite Flash Memory Usage 1] B[0-300]
Bi Terminal Ml Fault Cause
Qut —{nuﬂ} OQut - {null}
In Characteristic - {null} n Characteristic - {null}
In Reset -{null}| == In Reset - {null}
Pin Bl-1 {:} n Characteristic Par Binary Direct_DryContact
P: In Characteristic Par __ Binary Direct_DryContact| @l Master SyncEnabled  |{@ true
'. n Characteristic Par Binary Direct_DryContact
(@l Pin BI-1
'- P:In Characteristic Par Binary Direct DryContact

Fig. 11 Bl- Occupancy Sensor Function Block and Property
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The Ul Terminalis used to connect all universal inputs (such as analog and digital inputs).
The Ul Terminal function block reads the switches and sensors that are directly wired
(connected to the Ulx terminals on the controller).

The counter displays the total number of pulses (one pulse is a rising edge followed by a
falling edge) on the Ul terminal since the controller's last reset due to power-up or reset.
The Output value is equal to Null after power-up and reset, indicating that previous count
values have been lost. The counter begins with the value O for the first pulse (rising edge
followed by the falling edge is one pulse) and counts up to 2147483647. Then it overflows
to the value 1 on the scale.

Property Sheet
Al Ul Terminal (Ui Terminal)
@l Function Block Name/Annotation/Composite Flash Memory Usage 0 B[0-900]
u_l Tﬂl'l_'l'lil'l-ll @I (@ Fault Cause
Ui Terminal
oot {mu} Qut - {null}
. £+ Characteristic Unused
£ s [ Master SyncEnabled @t
e | aster Sync Enable rue
P: Characteristic Unused .
Ml Characteristic Unused
. Pin UI-1
[ P: Characteristic Unused

Fig. 12 Ul Terminal Functional Block and Property Sheet
Pulse Input Specification
Max. frequency: 15 Hz (54,000 pulses per hour)
Min. pulse width: 20 ms (debounced)
Min. time between two pulse: 33 ms

Max. chatter: 5 ms

[y -
&
- =
' I
T, Energy v 1
Measure-

ment :
s Energy
5..30¢ GND Measure-
External Power Supply ment

Fig. 13 Wiring Diagram for SO Counter

Note: Thecurrentflows on the leftorrightdepending onthe Energy managements low or high pulse
input.
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Table 9 Input of Ul Terminal

Output Name

Description

NA NA

Table 10 Output of Ul Terminal

Output Name

Description

Out °

For Unused, Out =0.
For the characteristic Binary Reverse.

If resistance seen at the input terminalis less than 10
KOhm, Out is False.

If resistance seen at the input terminal is greater than 20
KOhm, Out is True.

For the characteristic Binary Direct.

If resistance seen at the input terminalis less than 10
KOhm, Out is True.

If resistance seen at the input terminal is greater than 20
KOhm, Out is False.

For the characteristics NTC10, NTC20, Pt1000,
Ni1O0O0TK5000, Out is -58 to 302 °F or -50to 150 °C.

In the case of a sensor break (open), Out is +infinity.
In the case of sensor short, Out is -infinity.

For the characteristics O- 10 VDC, Out is O - 100 %.
For the characteristics 2 - 10 V.
Input voltage >=2 V and <=10V, Out = 0 - 100 %.
Input Voltage >=1.5Vand <2V, Out = 0 %.

Input Voltage < 1.5V, Out = +infinity (sensor short
condition on Ul).

Forthe SetPt10k Characteristics, QOut=0-100 % from O Ohm
to 10000 Ohm.

For the characteristics SO Counter with external voltage or SO
Counter with dry contact, Out = Null, 1 - 2147483647.

IRM FUNCTION BLOCKS USER GUIDE

35




Table 11 Parameters of Ul Terminal

Parameter Name

Description

Fault Cause

This field is read-only. Indicates the cause of the parameter's
fault state. This property is empty unless a fault occurs. When
multiple errors occur, the fault cause displays only the top errors

on the list. If the error is resolved, the next error message will be
displayed.

Characteristic

Various characteristics can be selected as given below:
e Unused

e BinaryReverse

¢ 0-10VDC
¢ MilliOhms
e 2-10VDC

e BinaryDirect
¢ SO Counter with external voltage

¢ SO Counter with dry contact

e 0-10mA
e 4-10mA
e NTC10
e NTC20
¢ Pt1000

e SetPtlOkCharacteristics
¢ Ni1lOOOTK5000
e NTC1OType3

Note: The Ul terminal may not support all of the listed
characteristics.

Pin

Displays a list of supported pins based on the configured
controller.

P: Characteristic

This field is read-only. Display the configured characteristic.
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Examples

Example 1: Ul Terminal (Room temperature)

Ul1 - HwAiRmTemp

Ui Terminal

Execution 10
Out 20.88 {ok}F2
P: Characteristic NTC20|
Index 1

# -58..302°F; +inf=0pen; -inf=Shor

Fig. 14 Ul1l - HwWRmTemp Function Block and Property
Example 2: Ul Terminal (Room CO2)

Ul8g - HwRmCO2

Ui Terminal

Execution 17
Qut 0.00 {ok}F2
P: Characteristic 0..10 Volt
Index 8

# 0..10V]|

Fig. 15 UI8 - HWRmMCO2 Function Block and Property

Example 3: Ul Terminal (Occupancy Sensor)

Ul4 - HwBiOccSensor

Ui Terminal

Execution 13
Out 1.00 {ok}F2
P: Characteristic BinaryDirect
Index 4

# 0=Unocc, 1=0cc

Property Sheet
i uI1 - H'.-e'AiRmTeﬁ1p (Ui Terminal)
. Execution 10
Out 20.86 {ok}
L3 Characteristic NTC20
(M Master SyncEnabled (@ true
U@l Characteristic NTC20
(@ P:Characteristic  HTC20
(@l TerminalNo 47
(@ Index 1
(W # -58..302°F
Property Sheet
UI8 - HWRmMCO2 (Ui Terminal)
. Execution 17
out 0.00 {ok}
£+ cCharacteristic 0..10 Volt
[l Master SyncEnabled @ true
(@l Characteristic 0..10 Volt
[l P: Characteristic  |0..10 Volt
. TerminalNo 57
[ Index ]
g 0..107
Property Sheet
UI8 - HWRmMCO2 (Ui Terminal)
. Execution 17
Out 0.00 {ok}
£+ cCharacteristic 0..10 Volt
[l Master SyncEnabled @ true
(@l Characteristic 0..10 Volt
[l P: Characteristic  |0..10 Volt
. TerminalNo 57
[ Index ]
g 0..107

Fig. 16 Ul4 - HwBiOccSensor Function Block and Property

IRM FUNCTION BLOCKS USER GUIDE

37



Example 4: Ul Terminal (Window Contact)

Property Sheet
] uis - HwBiWindow (Ui Terminal)
- Execution 14
H;?éﬂ':}:gr‘wndnw [:] = Qut 1.00 {ok}
Execution 14| £} Characteristic BinaryReverse
Out 1.00 {ok}® [ Master SyncEnabled | true
P: Characteristic BinaryReverse| — —
Index 5 \Jll Characteristic BinaryReverse
# 0=Window Closed, 1=Win Open [l P:Characteristic  BinaryReverse
‘ (@ TerminalNo 53
(@ Index 5
[ # O=Window Closed, l=Win Open

Fig. 17 UI5 - HwBiWindow Function Block and Property
Example 5: Ul Terminal (SO Counter with External Voltage)

I vi_1 (Vi Terminal)
"W Execution 5
= Out 147.00 {ok}
~ £& Characteristic S0 Counter with External Voltage

[ Master Sync Enabled @ true

Ul 1 [ Characteristic 80 Counter with External Voltage
Ui Terminal m ‘ "M P: Characteristic |50 conlilsas
i M Index 1 BinaryReverse
Execution "
0..10 Volt
2..10Volt
BinarvDirect

50 Counter with External Voltage

50 Counter with Dry Contact
NTC10

NTC20

PT1000
SetPt10KCharacteristic
Ni1000TK5000

Fig. 18 SO Counter with External Voltage Function Block and Property

ADC

[UIx [GND|

nn Energy
Measure-
ment

5..30V GND
External Power Supply

Fig. 19 SO Counter with external Voltage
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Example 6: Ul Terminal (SO Counter with Dry Contact)

I vi_1 (Vi Terminal)

W Execution 5
= Qut 147.00 {ok}
£+ Characteristic 50 Counter with External Voltage

[ Master Sync Enabled @ true

Ul 1 — '@ Characteristic S0 Counter with External Voltage
Ui Terminal EL_.LI '@ P: Characteristic |50 collil
Execution 5 ‘M Index 1 BinaryReverse
Out 147.00 {ok} 0..10 Volt
P: Characteristic S0 Counter with Dry Contact| 2..10Volt
Index 1 BinarvDirect
50 Counter with External Voltage

50 Counter with Dry Contact
NTC10

NTC20

PT1000
SetPt10KCharacteristic
Ni1000TK5000

Fig. 20 SO Counter with Dry Contact Function Block and Property

L

o Energy
Measure-

ment
Fig. 21 SO Counter with dry contact

Note: Thecurrentflows on the left orrightdepending onthe Energy managements low or high pulse
input.
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Property Sheet

AOTerminal (Ao Terminal)

The AO Terminalis used to control the analog output of the control filed device.

AOT “nal [l Function Block Name/Annotation/Composite Flash Memory Usage 0 B [0-900]
ermina e —
Ao Terminal A  reulrcauss ~ [null}
In -{null} out
Out - {null} o E (null)}
Pin Unassigned ﬂb'c.harac.ens.m ] Unused
P: Characteristic Unused "M Master Sync Enabled @ true
Ll Characteristic Unused
(W Pin 20-1
[l P: Characteristic Unused
Fig. 22 AO Terminal Function Block and Property
Table 12 Input of AO Terminal
Input Name Description
In This is a numeric point.
Table 13 Output of AO Terminal
Output Name Description
Out Analog output.
Table 14 Parameters of AO Terminal
Parameter Name Description
Characteristics The following characteristics can be selected:
e Unused
e Direct0-10VDC
e Directl-10VDC
e Direct2-10VDC
e Reverse0-10VDC
e Reversel-10VDC
e Reverse2-10VDC
e 4-20mA
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Table 14 Parameters of AO Terminal (Continued)

Parameter Name Description

Fault Cause This field is read-only. Indicates the cause of the parameter's
fault state. This property is empty unless a fault occurs. When
multiple errors occur, the fault cause displays only the top errors

on the list. If the error is resolved, the next error message will be
displayed.

Characteristic The following characteristics can be selected:
e Unused

e Direct0O-10VDC

e Directl-10VDC

e Direct2-10VDC

e Reverse0-10VDC

e Reversel-10VDC

e Reverse2-10VDC

e 4-20mA
Pin Displays a list of supported pins based on the configured
controller.
P: Characteristic This field is read-only. Displays the configured characteristic.
Examples
Example 1: AO Terminal (Cooling valve Control)
Property Sheet
AO1 - HwAoClg0lLevelCtl (Ao Terminal)
[ Execution 20
AO1 - HwAoClgo1LevelCtl n 0= 0DRtokt
Ao Terminal out 0.00 {ok}
Execution 20 £+ Characteristic Direct 0..10 Volt
@ In 0.00 {Ok} [ Master SyncEnabled @ true
Out — . 0.00 fok} (@l Characteristic Direct 0..10 Volt
P: Characteristic Direct 0..10 Volt [ P: Characteristic  Direct 0..10 Volt
Index 1 (@ TerminalNo 32
[ Index 1

Fig. 23 AO1 - HwAoClgolLevelCtl Function Block and Property
Example 2: AO Terminal (Fan Speed Control)

Property Sheet

AO4 - HwAoFanSpeedCtl (Ao Terminal)
AO4 - HwAoFanSpeedCtl R Execution -
Ao Terminal - Brecu
Execution 23 n U-00R{ok]
®In 0.00 {ok} Out 0.00 {ok}
Qut 0.00 {ok} £ Characteristic Direct 0..10 Volt
P: Characteristic Direct 0..10 Volt [ P:Characteristic  Direct 0..10 Volt
Index 4 [l TerminalNo 38
J [l Index 4

Fig. 24 AO4 - HwAoFanSpeedCtl Function Block and Property
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This function block is used to configure the hardware inputs and outputs. UIO means that
the hardware does not have a fixed number of Al, Bl, BO, or AO, but each terminalis
configured via this function block regardless of whether itis an Al, Bl, BO, or AO.

UlD Terminall

Uio Terminal A

Out - {null}
Ot Cause - {null}
In = {mull}
InType - fmull}
In Characteristic - {null}
In Reset = {mull}
Fin Unzssigned
P:InType Par Uniuzed
P:In Characteristic Par Unuzed

Property Sheet

A vioTerminal (Uio Terminal)

M Function Block Name/Annotation/Composite Flash Memory Usage 1] B[0-900]

Ul Fault Cause

Qut - {null}
Qut Cause - {null}
n - [null}
n Type BinaryInput [ok}
n Characteristic - {mull}
== |1 Reset - {null}

Master SyncEnabled . true

{} n Type Characteristic Par InTypePar Unused
In CharacteristicPar  Unused

. Pin Unassigned

[ P:In Type Par TUnused

[l P:In Characteristic Par Unused

Fig. 25 UIO Function Block and Property

Table 15 Inputs of UIO Function block

H oH M oM

Input Name

Description

This input is used if the InType is Binary output or Analog

output.

e IfthelInTypeis configured as Binary input or Analog input, In
is ignored.

e IfInType is Binary Output, the Invalue is O for false and 1 for
true.

e |fInTypeis Analog Output, the In value is a percentage value
in the range 0-100 %o.

In Type

This input defines the hardware type of UIO. If the type is
selected, the more exact usage is configured via the
characteristics.

-1: Not used, Out = Null, OutCause = Not Configured.

O is Binary Input. The connected contact or pulses is read, and
the result is output on Out.

1: Binary Output. The connected device is switched ON or OFF
according to the input In. Out = In.

2: Analog Input. The connected sensor is read, and the resultis
output on Out.

3: Analog Output. The connected device gets a voltage or
current according to the input In. Out = In.
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Table 15 Inputs of UIO Function block (Continued)

Input Name

Description

In Characteristics

Characteristics specify the use of input or output defined via
InType. The values are not unique.

¢ InType = Notused, Characteristics is ignored.
¢ InType = Binary Input
1: Not Used, Out = Null, OutCause = Not configured
0: Binary Reverse Dry Ct
0 V: Contactis closed and the output is True.
1: Binary Direct Dry Ct
SO Pulse Counter Dry Ct
SO Pulse Counter Ext Volt

Binary Reverse Ext Volt
5: Binary Direct Ext Volt
¢ InType = Binary Output
-1: Not Used
0: Binary Reverse

1: Binary Direct

If In=1, then the Uio get OV, otherwise 10 V.
e InType = Analog Input

-1: Not Used, Out = Null, OutCause = Not configured
1: 0-10VDC
2: milliOhms
3: 2-10VDC
8: 4-20mA
9: 0-20mA
32: NTC1OKType2
33: NTC20K
34: PT100
36: PT1000
37: BALCO500
38: SetPT10KCharacteristic
39: Ni1000TK5000
40: NTC1OKTType3
41: 10K3A1
42: PT3000
43: NickelClassBDIN43760
44: JOHNSON A99
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Table 15 Inputs of UIO Function block (Continued)

Input Name Description

¢ InType = Analog Output
-1: Not Used
Direct0-10VDC
Direct1-10VDC
Direct2 - 10VDC
Reverse 0- 10VDC
Reverse 1 -10VDC
Reverse 2 - 10VDC
Direct 0 - 20 mA
Direct4 - 20 mA
Direct0-11VDC
10: Reverse0-11VDC
11: Reverse 0-20 mA
12: Reverse 4 -20 mA

© N e WNR

Enum: See above values, Null

InReset If InType = Binary Input and InCharacteristic = Pulse Counter,
a change from 0->1 resets the pulse counter, shown on Out to O.
Boolean: O = False, 1 = True.

P: In Type Par This shows on the Function block Level the configuration
parameter InTypePar. The value is read-only. This value is
independent of the input InType. The effective value between
the input and the parameter is not displayed here, only the value
of the parameter is displayed.

In Type e InType Par: This parameter is also available as an input,
Characteristic Par please refer to the description of the input InType. Default is
Used.

¢ In Type Characteristic Par: This parameter is also available
as an input, please refer to the description of the input
InCharacteristics. Default is Not Used.

Table 16 Outputs of UIO Function block

Output Name Description

Out If InType = Binary Output or Analog Output, Out = In.
Numeric: 32-Bit floating-point value (float).
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Table 16 Outputs of UIO Function block (Continued)

Output Name

Description

Out Cause

This output has a number of conditions that can occur,
particularly when reading analog values.

1: Not configured

2: Normal

If Intype = Analog input and Characteristic is a temperature
sensor.

3: Sensor open

4: Sensor Short

If Characteristicis 2 - 10 VDC.
5: Under Range

If Characteristicis0-10V,2-10V,0-20mA, 4-20 mAor
milliOhms.
6: Over Range

Table 17 Parameters of UIO Function block

Parameter Name

Description

In Type Par

See InType for description. Default = Not Used.

Fault Cause

This field is read-only. Indicates the cause of the parameter's
fault state. This property is empty unless a fault occurs. When
multiple errors occur, the fault cause displays only the top errors

on the list. If the error is resolved, the next error message will be
displayed.

Pin Displays a list of supported pins based on the configured
controller.
P: In Type Par This parameter is also available as an input, please refer to the

description of the input InType. Default is Unused.

P: InCharacteristics
Par

This parameter is also available as an input, please refer to the
description of the input InCharacteristics. Default is unused.
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Examples

Example 1: UIO Terminal (Occupancy Sensor)

Property Sheet

UIO-4 - HwBiOccSensor (Uio Terminal)

[l Function Block Name/Annotation/Composite Flash Memory Usage 13 B[0-300]
UID-4 - HwBiDccSensor Ml Fault Cause
Uio Terminal out 0.00 {ok}
Qut 0.00 jok]F2 Out Cause Hormal {ok}
Out Cause Mormal okl In Type ~ {mull} 3
InType — - {null} In Characteristic - {null} ¥
In Charac teristi = ] == |n Reset - {null} ¥
In Resst - {null};
Pin Uio= MasterSyncEnabled (@) true
P:ln Type Par Binany|nput| £} In Type Characteristic Par In Type Par Binarylnput
P:In Characteristic Par Binary Direct_DryContact| In Characteristic Par | Binary Direct_DryContact

(M Pin UIO-4

@l P:In Type Par BinaryInput

M P:In Characteristic Par Binary Direct DryContact

Fig. 26 UIO - HwBiOccSensor Function Block and Property
Example 2: UIO Terminal (Space Temperature)

Al_SpaceTemperature (Uio Terminal)
. Function Block Name/Annotation/Composite Flash Memory Usage 13 B[0-5900]

M Fault Cause

Out 28,08 {ok
Al_SpaceTemperature 1ok}
Uio Terminal Qut Cause Normal [ok}
out 28,08 foklF2 )
InType - {null
Out Cause Normal {okl| e ! !
In Type - fnully In Characteristic - [null}
In Characteristic - {null}] = |n Reset — (oalll
In Reset - {null}]
Pin ulo-1 Master SyncEnabled | (@ true
P:In Type Par Analoglnput| : . -
o In Type Characteristic Par InType Par Analoginput
P: In Characteristic Par NTC20] & inTyp ¥ ginp!
In Characteristic Par | NTC20K
[l Pin UI0-1

P:In Type Par AnalogInput
M P:In Characteristic Par NIC20K
Fig. 27 UIO - SpaceTemperature Function Block and Property
Example 3: UIO Terminal (Cooling)

AO_Cooling_0-100%
. Function Block Name/Annotation/Composite Flash Memory Usage 13 B[0-200]

{Uio Terminal)

[l Fault cause

= Out 0,00 {ok}

AO_Cooling_0-100%

Uio Terminal Qut Cause Normal [ok]

Out 0,00 fok} In 0,00 % {0k}

Out Cause Normal {ok}|

in 0.00 % {0k}, In Type ~ {null}

In Type - {null} In Characteristic - {null}

In Characteristic - {null} —

TIREeT gnull] In Reset - {null}

Pin Ulo-1 Master SyncEnabled () true

P:In Type Par AnalogQutput

Characteristic Par Directi‘o 10 Volt £} In Type Characteristic Par In Type Par AnalogOutput
In Characteristic Par | Direct_0_10Volt

M Pin vTo-1
M P:In Type Par ZnalogOutput
. P:In Characteristic Par Direct_0_10 Volt

Fig. 28 UIO - Cooling Function Block and Property
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Example 5: UIO Terminal (Reheat with external SSR)

BO_Reheat_with_external _SSR

Uio Terminal

Out - {null}2
Qut Cause Normal {ok}|
In - {null}|
In Type - {null}]
In Characteristic - {null}
In Reset - {null}|
Pin Ulo-1
P:In Type Par BinaryOutput|
P: In Characteristic Par BinaryReverse,
# Off=0Volt, On=10Volt for external Solid State Relaq

BO_Reheat_with_external _SSR (Uio Terminal)
. Function Block Name/Annotation/Composite Flash Memory Usage
[ Fault Cause

Out

Out Cause

In

InType

In Characteristic

== |n Reset

{:} In Type Characteristic Par

W Pin
P:In Type Par

[l P:1In Characteristic Par

U #

13 B[0-900]

- [null}

Normal {ok}

- {null}

- {null}

- {null}

- {null}

Master SyncEnabled .tn.e
InType Par BinaryOutput
In CharacteristicPar  BinaryReverse
UIo-1

BinaryOutput
BinaryReverse

0ff=0Volt, On=10Volt for ex

Fig. 29 UIO - Reheat with external SSR Function Block and Property
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This block indicates the status of the controller's service pin.

Service Pin Terminal
Service Pin Terminal

QOut

- fnull}

Property Sheet

Service Pin Terminal (Service Pin Terminal)
[l Function Block Name/Annotation/Compasite Flash Memory Usage 0 B[0-900]
== Out - [null}

Fig. 30 ServicePinTerminal Function Block

Table 18 Output Of Service Pin Terminal

Output Name

Description

Out

If the Service Pin button is pressed on the controller, the output
becomes “true.”
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In addition to the Ul terminal, an integrated sensor for measuring differential pressure is
included. If the air flow calibration process for this sensor was successful, an air flow is
calculated from the differential pressure.

J,Flow Sensor ﬁ []]

Flow Sensor

QutPressure - {null}
Qut Air Flow - {null}
Qut Cause To be balanced {ok}

Qut Flow Tube Status Flow Tube Normal

Property Sheet
A\ Flow sensor (Flow Sensor)
. Function Block Name/Annotation/Composite Flash Memory Usage 0 B[0-200]
OutPressure - [null}
Qut Air Flow - [null}
Qut Cause To be balanced [ok}
Qut Flow Tube Status Flow Tube Normal {ok}

Fig. 31 FlowSensor Function Block

Table 19 Outputs of Flow Sensor

Output Name

Description

Out Pressure

The output pressure represents the measured differential
pressure. The value range is determined by the measuring range
of the pressure sensor. The value may be negative depending on
the mounting position. The engineering unitis determined by the
global engineering unit configuration selected in the control
manager.

¢ Inthe SI-System, the engineering unit is Pascal
¢ Inthelmperial-System, the engineering unit is inH20.

e |fthe sensor is defective, the value is Null.
Numeric: 32-bit floating point value, Null

Out Air Flow

The air flow is always positive, regardless of whether the
differential pressure is positive or negative.

Note: The air flow sensor will give air flow even if the box is not
calibrated. It will use the default flow calibration factor .

The engineering unit is configured via the parameter Air Flow
Unit.
Numeric: 32-Bit floating point value, Null

Out Cause

Different balancing states are displayed using the Cause output,
(ENUM):

1: To be balanced (Air flow balancing is not done).

2: Set point balanced (Air flow balancing is done using Setpoint
balancing method).

3: Min-Max balanced (Air flow balancing is done using Min-Max
balancing method).

4: Set point balanced with pre-calculated flow calibration factor
(Balancing was completed by directly entering the calibrated K
factor).
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Table 19 Outputs of Flow Sensor (Continued)

Output Name

Description

Out Flow tube
Status

Itis used to determine if the Airflow tube connection is reversed.
Typically, users should connect total pressure to (+) and static
pressure tube to (-). If its connected in the opposite way then Out
Flow Tube Status will display status "Flow Tube Reversed".

Table 20 Parameter of Flow Sensor

Parameter Name

Description

Air Flow Unit

The parameter specifies the engineering unit of the output Out
Air Flow. Furthermore, if there are issues with the installation, the
sensor can be completely deactivated without changing the
wiresheet Logic.

ENUM:

1: CFM (Cubic feet per minute)

2: CM / hr (Cubic meter per hour)

3: Lt/ s (Liter per second)

Null: CFM (Cubic feet per minute)
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Actuator Position Feedback function block is used to get outputs from the actuator.

Property Sheet
,_J,ActuatorPositionFeedback [L ActuatorPositionFeedback (Actuator Position Feedback)
Actuator Position Feedback [l Function Block Name/Annotation/Composite Flash Memory Usage |0 B[0-900]
Out Angle = {nu“} Qut Angle - {null}
Qut Pos - {null} Out Pos ——
{} Damper Type Direct

Fig. 32 ActuatorPositionFeedback Function Block and Property

Table 21 Input of Actuator Position Feedback

Input Name Description

NA NA

Table 22 Outputs of Actuator Position Feedback

Output Name Description
Out Angle It gives the angle of the actuator.
Out Pos It shows the position of the actuator.

Table 23 Parameter of Actuator Position Feedback

Parameter Name Description

Damper Type Allows to set the damper movement
Direct: 0-100 %
Reverse:100 - 0 %
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Onboard 10 Package

The Onboard |0 package is a palette available for IRM CVAV (Unitary, Compact VAV) and
IRM IP VAV (IP or MSTP).

Onboard 10 IRM CVAV Unitary Packages

0 Onboard 10 Package
(Ml Onboard 10 RS3
(Ml Onboard 10 Rs4
@ Onboard 10 RS5
(Ml onboard 10 RL4
(@l Onboard I0RLS

| ﬁ Onboard IORLE |
(@l Onboard I0RLS

Fig. 33 Onboard 10 Unitary Packages

Wire Sheet
Service Pin_1 RO_1 TO 1 ui_1 uI_& AD_1
Service Pin Terminal & L%BDTerminaL & H‘BDTerm’mal & Ll]Ui Terminal & L%U'l Terminal H‘.ﬂoTerm’mal &
Dut = In = In = Dut Cut In

Out - Out Fin Ul-1] Pin

Fin RO-1 [Fin TO-3| P: Characteristic Unused| |P: Characteristic
P: Characteristic  BinaryDirect| P: Characteristic  BinaryDirect]

ui_2 ui_7
Ll]Ui Terminal & L%

Out =
Fin AC-1

P: Characteristic Unused|

AD_2
Ao Terminal A

1
Ui Terminal

RO 2 TO 2 Out Out
émﬂrminat & Bo Terminal & Pin ul Pin In
In - In - P: Characteristic Unused| |P: Characteristic Out
Cut = Out = Pin
Pin Pin T
P: Characteristic  BinaryDirect| |P:Characteristic BinaryDirect
ui_3 ul_g
Ui Terminal & Ui Terminal
Dut = Cut
Fin Ul-3| Pin

RO_3 TO_3

Bo Terminal f@ LllBD'Ferm'mal
In E In

Cut = Out

Fin ROZ |Fin

P: Characteristic  BinaryDirect|

P: Characteristic Unused| |P: Characteristic
ul_4 u
LI]Ui Terminal & é

1_9
Ui Terminal
Dut = Cut
Fin Ul Pin

P: Characteristic

F: Characteristic

P: Characteristic

RO_4 TO_4 Out
L%BD'ITerminaL ‘@ IJ‘Bl:i'Ferm'lmll Fin
In = In Jui_1o
Out - Out Ui Terminal
Fin Fin Cut
P: Characteristic  BinaryDirect| P: Characteristic Pin
P: Characteristic P: Characteristic

F: Characteristic

Fig. 34 Onboard 10 Unitary Function Block
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Onboard 10 IRM CVAV VAV Package

Q Onboard 10 Package

Fig. 35 Onboard 10 Compact VAV Package

ﬁ Onboard 10 VA423B24N

(il Onboard 10 VATSM24NM
(Wil Onboard 10 VATSMB24NM
(il Onboard 10 VADDMB24NM

Wire Sheet
Service Pin_1 RO_1 ui_1 AOD_1 Flow Sensor_1
Service Pin Terminal /ﬁ\ Bo Terminal "fa\ Ui Terminal f(a\'_l Ao Terminal /E\ Flow Sensor A
QOut -{null}[ |[In ~[null}| |Out ~{null}| [in -{null}| |[OutPressure ~fnull}
| [out -{null}| [Pin Uil [out -{null}] [OutAirFlow - {null}]
Pin RO-1| |P:Characteristic Unused| |Pin AD-1| |OutCause To be balanced {okj|
P:Characteristic  BinaryDirect P: Characteristic Unused| |OutFlow Tube Status Flow Tubg
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ui_z
RO_2 Hﬁ\ Ui Terminal f(a\;l
Bo Terminal Out -{nullll |A0_2 /E\-
In -Inull Pin Ul-2| |Ao Terminal
Qut -{null}| |P:Characteristic Unused| |In -{null
Pin RO-2| Out -{null
P:Characteristic  BinaryDirect Fin AQ-2
uL3 /E\- ‘ P: Characteristic Unused
Wi Terminal
RO_3 Hﬁ\ QOut —{null}]
Bo Terminal Pin Ul-3|
In -{null P: Characteristic Unused
Qut -{null}|
Pin RO-3|
P:Characteristic  BimaryDirect| |ui_4 f’ﬂ\-
Ui Terminal
Qut -{nul
Pin Ul-4
P: Characteristic Unused

Fig. 36 Onboard 10 Compact VAV Function Block
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D Onboard 10 Package

l_- Onboard IOVATEM24NM
l_- Onboard IO VATSME24MM
l_- Onboard 10 VAGIMBZ4MM
l_- Onboard IO VATSIZ4MM
l_- Onboard |0 VAMIBZ4NM
l_- Onboard |0 VATSIB24NM

Fig. 37 Onboard 10 IP and MSTP Packages

Wire Sheet
Service Pin_1 S5R_1 uio_1 uio_s Flow Sensor_1
Service Pin Terminal & ‘ Bo Terminal @ ‘ Uio Terminal A ‘ Uic Terminal A ‘ Flow Sensor A ‘
Out -{null}{ |[In OQutPressure
Qut Qut Air Flow
Pin

P: Characteristic

Actuator Pos_1

Out
Pin

P:In Type Par Actuator Pos Fbk
SSR_2 & P: In Characteristic Par Execution
Bo Terminal Outl
In Outz

ulo_2

ulo_6

P: Characteristic

SSR_3
Bo Terminal

In

P: Characteristic

SSR_4
Bo Terminal

uUio_s3
Uic Terminal

ulo_7v

Out Cause

In Type

In

Pin

In Characteristic

P: Characteristic

Ulo_a
SSR_5 @ ‘ Uio Terminal A ‘
Bo Terminal Out =
In - {nul Out Cause
Out - {null In =
Pin TO-1] In Type

P: Characteristic Binar_y_'D'lrﬂ‘

In Characteristic

Fig. 38 Onboard 10 IP and MSTP Function Block
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CHAPTER

BACNET OBJECTS FUNCTION
BLOCKS

The following BACnet Objects function blocks are available in the honlrmControl Palette
and can be configured and used to create the required application logic:

e Bacnet Numeric Input

e Bacnet Boolean Input

e Bacnet Numeric Output
e Bacnet Boolean Output
e Bacnet Enum Output

e Bacnet Numeric Value
e Bacnet Boolean Value

e Bacnet Enum Value

e Refln

e RefOut

v ) BacnetObjects

[ m BacnetNumericinput
ﬂ BacnetBooleanInput
m BacnetMumericOutput
ﬂ BacnetBooleanQutput

BacnetEmumOutput
m BacnetMumericvalue
ﬂ BacnetBooleanValue

BacnetEnumValue

[0 refin

[ refout

v v v v v W W wvw

Fig. 39 BACnet Objects Function Blocks
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Bacnet Numeric Input

The BACnet Numeric Input represents a ‘Analog Input’ object over BACnet.

BacnetNumericlnput

Bacnet Numeric Input
Execution 0
Qut - {null}
Status Fla - {null
Event State Normal
In - {null}

Input

Property Sheet

A, BacnetNumericinput (Bacnet Numeric Input)
r‘ Execution 1
@l Function Block Name/Annotation/Composite Flash Memory Usage
(@il Description

B[0-900]

[=]

Out - [mmll}
Status Flags - {null}

(@ Event State Normal

w= Qut Of Service - [null}
In - {null}

£F units No Units

£+ covincrement 0.10

£+ Time Delay 0s

L+ Notification Class Urgent

£F High Limit +inf

L¥ Low Limit Ainf

£} Deadband 0.10

£ Limit Enable Low Limit false

£F Limit Enable High Limit false

£F Event Enable To Off Normal true

£+ Event Enable To Fault true

£+ Event Enable To Normal true

L+ Notify Type Alarm

£+ Event Detection Enable true

L¥ Bacnet Object Instance 4

£ Enable Reliability false

£ out save Out Save Fields

Fig. 40 BacnetNumericlnput Function Block and Property Sheet

Table 24 Input of Bacnet Numeric Input

Input Name Description
In Itis a 32-Bit floating input value.
Output
Table 25 Outputs of Bacnet Numeric Input
Output Name Description
Out ¢ When Out Of Service is “false”- Out is In value.

¢ When Out Of Service is “true”- Out is the present Value
written over BACnet.
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Table 25 Outputs of Bachet Numeric Input (Continued)

Output Name

Description

Status Flags

Displays the status of this function block. It can be any one or a
‘OR’ combination of the following values:

1:In Alarm

2: Fault

4: Overwritten

8: Out Of Service

Example:

e Avalue of 1 means the function blockis in In Alarm state.

¢ Avalueof9 meansthefunction blockis in Out Of Service and
in In Alarm state.

Event State

Displays the present event state of this function block. It can be
any one of the following values:

0: Normal

1: Fault

3: High Limit

4: Low Limit

Out Of Service

It shows whether the function block is in out of service state or
not.

e 'Out Of Service' can be changed via BACnet. Setting 'Out Of
Service' to true separates 'In' and 'Out’ so that 'In' values are
no longer visible on 'Out.’

¢  When 'Out Of Service'is true, BACnet can overwrite 'Out’ (via
Present Value property).

Table 26 Parameters of Bacnhet Numeric Input

Parameter Name

Description

Units

Defines the Out values of the engineering unit.

Cov Increment

Defines the change in Out delta value that will trigger COV
update notifications to other BACnet bus recipients.

Time Delay

Defines the time delay (in seconds); once conditions are met, the
High Limit or Low Limit or Normal transition is set to off.

Notification Class

Defines the notification class, which can be one of the following:

e Urgent
e High
e Low

User Defined
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Table 26 Parameters of Bacnet Numeric Input (Continued)

Parameter Name

Description

High Limit Defines the high limit. If the Limit Enable High Limit is defined
as "true” and the Out value exceeds this limit, then the condition
exists for at least the defined Time Delay period.
¢ Event State is changed to High Limit.

e Status Flags is set to In Alarm.

¢ Anevent notification is sent to all recipients listed by the
Notification Class (if ‘Event Enable to Off Normal' is defined
true).

Low Limit Defines the low limit. If the Limit Enable Low Limit is defined as
"true" and the Out value fails below this limit, then the condition
exists for at least the defined Time Delay period.
¢ Event State is changed to Low Limit.

e Status Flags is set to In Alarm.

e Anevent notification is sent to all recipients listed by the
Notification Class (if ‘Event Enable to Off Normal' is defined
true).

Deadband Defines the value of the deadband. While transitioning from an

off-normal state (High Limit or Low Limit) to a normal state, the

‘Out’ value must remain between the range — (Low Limit +

Deadband) and (High Limit - Deadband) for at least the defined

Time Delay period, then only.

¢ Event State is changed to Normal

e Status Flag is cleared-off of In Alarm.

e Anevent notification is sent to all recipients listed by the
Notification Class (if ‘Event Enable To Normal’ is defined
true).

Limit Enable Low
Limit

When set to "true," the low limit alarm is detected based on the
configured Low Limit value.

Limit Enable High
Limit

When set to "true,” the high limit alarm is detected based on the
configured High Limit value.

Event Enable to Off
Normal

When set to "true," event notifications for Off~-Normal event
transitions are sent over BACnet to the recipients specified by the
Notification Class.

Event Enable to
Fault

When set to "true," event notifications for Fault event transitions
are sent over BACnet to recipients specified by the Notification
Class.

Event Enable to
Normal

When set to "true," event notifications for Normal event
transitions are sent over BACnet to recipients specified by the
Notification Class.

Notify Type

Define the following notification types:

e Alarm: Makes all BACnet event notifications 'Alarm' type
originating from this function block instance.

e Event: Makes all BACnet event notifications 'Event’ type
originating from this function block instance.
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Table 26 Parameters of Bacnet Numeric Input (Continued)

Parameter Name

Description

Event Detection
Enable

Setting to “true” enables:

e Detection of High Limit/ Low Limit/ Fault/ Normaleventsin
‘Event State’

e Setting or resetting of In Alarm /Fault/ Overwritten/ Out Of
Service flags in Status Flags.

Setting it to “False” enables:
¢ Event State will always remain Normal

e Status Flags will always remain O.

Bacnet Object
Instance

It shows the instance number of this Bacnet object function
block.

Enable Reliability

Setting to “true,” enables the detection of open loop or short loop
states.

These states show up in the Reliability property of this function
block instance. Reliability property is only exposed over Bacnet.

Out Save

¢ Master Sync Enabled: If you set it to “true,” the last output will
be set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the
controller restart.

e Out: To enable or disable the Out feature.

Example 1: BachetNumericlnput

BacnetNumericlnput
Bacnet Numeric Input

Execution

Out

Status Flags

Event State

Sin

Property Sheet
Temperature Setpoint (Bacnet Numeric Input)
(Ml Execution 50
Out 300.00 % {[ok]
Status Flags 0.00 {ok}
Wil Event State Normal
== Qut Of Service - [mall}
n 300.00 & {ok]
ﬂ* Units Degrees Celsius
£¥ cov Increment 050
5[}- i:} Time Delay 120 s
300.00 {Ok} ﬂ Notification Class Urgent
0.00 {okj L3 High Limit 20.00
Normal L£¥ Low Limit 60.00
300.00 {ok} £¥ Deadband 1.00
£F Limit Enable Low Limit false
£} Limit Enable High Limit false
£} Event Enable To Off Normal  true
ﬂ Event Enable To Fault true
ﬂ Event Enable To Normal true
£} Notify Type Alarm
£} Event Detection Enable true
ﬂv Bacnet Object Instance 11
£} Enable Reliability false

Fig. 41 BacnetNumericlnput Function Block and Property Sheet
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Bacnet Boolean Input

The Bacnet Boolean Input Function Block, represents a ‘Binary Input’ object over BACnet.

BacnetBooleanlnput
Bacnet Boolean Input

Execution 0
Out - {null}
Status Flags - {null}
Event State Normal|
In - {null}

Input

Property Sheet

A, BacnetBooleanlnput (Bacnet Boolean Input)
r‘ Execution

(@l Function Block Name/Annotation/Composite Flash Memory Usage

r‘ Description
Out
Status Flags
r‘ Event State
w= (Qut Of Service
Change Of State Count
Time Of State Count Reset
= In
£F Polarity
{3} Time Delay
£} Notification Class
£+ Alarm Value
£} Event Enable To Off Normal
¥ Event Enable To Fault
£+ Event Enable To Normal
£+ Notify Type
£} Event Detection Enable
{3} Bacnet Object Instance
£+ out save

2
0 B [0-900]

- [null}
- [null}
Normal
- [null}
- [null}
- [null}
- [null}
Normal
0s
Urgent
active
true
true
true
Alarm
true

1

Out Save Fields

Fig. 42 BacnetBooleanlnput Function Block and Property Sheet

Table 27 Input of Bacnet Boolean Input

Input Name Description
In Itis a boolean input value.
Output
Table 28 Outputs of Bacnet Boolean Input
Output Name Description
Out ¢ When Out Of Service is “false”- Out is In value.

¢  When Out Of Service is “true”- Out is the present Value
written over BACnet.
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Table 28 Outputs of Bacnet Boolean Input (Continued)

Output Name

Description

Status Flags

Displays the status of this function block. It can be any one or a
‘OR’ combination of the following values:

1:In Alarm

2: Fault

4: Overwritten

8: Out Of Service

Example:

e Avalueof 1 means the function blockis inthe ‘In Alarm’ state.

e Avalue of 9 means the function block is in ‘Out Of Service’ as
well as in the ‘In Alarm’ state.

Event State

Displays the present event state of this function block. It can be
any one of the following values:

0: Normal

1: Fault

2: Off Normal

Out Of Service

It shows whether the function block is in out of service state or
not.

e ‘Out Of Service’ is modifiable over BACnet. Setting ‘Out Of
Service’to true decouples ‘In’ from ‘Out, that is, ‘In’ values no
longer appear on ‘Out.’

e When ‘Out Of Service’ is true, ‘Out’ can be overwritten over
BACnet (via Present Value property).

e 'Out Of Service' can be changed via BACnet. Setting 'Out Of
Service' to true separates 'In' and 'Out’ so that 'In' values are
no longer visible on 'Out.’

¢  When 'Out Of Service' is true, BACnet can overwrite 'Out’ (via
Present Value property).

Change of State

Displays the last time ‘Out’ state was changed.

Time

Change of State Displays the total count of ‘Out’ state changes. This adjustable
Count over BACnet.

Time Of State Count | Displays the last time “Change of State Count” was reset over
Reset BACnet.
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Table 29 Parameters of Bacnet Boolean Input

Parameter Name

Description

Polarity Defines the relationship between ‘In’ and ‘Out’ options.
¢ Normal: ‘Out’ is the same as ‘In,’ that is, if ‘In’ is ‘active,” then
‘Out’ is ‘active.’
¢ Reverse: ‘Out’is NOT of ‘In,’ that is, if ‘In’ is ‘active,’ then ‘Out’
is ‘inactive.
Time Delay Defines the time delay (in seconds); once conditions are met, the

Off-Normal or Normal transition is set to off.

Notification Class

Defines the notification class, which can be one of the following:

e Urgent
e High
e Low

e User Defined

Alarm Value

Defines the value of ‘Out’ that will trigger an ‘Off-Normal’ alarm
state.

Event Enable To Off
Normal

When set to "true," event notifications for Off-Normal event
transitions are sent over BACnet to the recipients specified by the
Notification Class.

Event Enable to
Fault

When set to "true,” event notifications for Fault event transitions
are sent over BACnet to recipients specified by the Notification
Class.

Event Enable to

When set to "true,” event notifications for Normal event

Normal transitions are sent over BACnet to recipients specified by the
Notification Class.
Notify Type Defines following notification types:

e Alarm: Makes all the BACnet event notifications originating
out of this instance of the function block, of type ‘Alarm.’

¢ Event: Makes all the BACnet event notifications originating
out of this instance of the function block, of type ‘Event.’

Event Detection
Enable

Setting it to “true” enables:

e Detection of Off-Normal/Fault/Normal events in Event
State.

e Setting or resetting of InAlarm/ Fault/ Overwritten/ Out Of
Service flags in Status Flags.

Setting it to “false” enables:
¢ Event State will always remain Normal.

e Status Flags will always remain O.

Bacnet Object
Instance

It shows the instance number of this Bacnet object function
block.
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Table 29 Parameters of Bacnet Boolean Input (Continued)

Parameter Name Description

Out Save e Master Sync Enabled: If you setitto “true,” the last output will
be set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the
controller restart.

e Out: To enable or disable the Out feature.

Example 1: BacnetBooleanlnput (Fan Off Alarm)

Property Sheet
[ Fan Off Alarm (Bacnet Boolean Input)
(@l Execution 52
. Out active
Status Flags 1.00 {ok}
(@ Event State 0ffNormal
== Qut Of Service - {null}
Fan Off Alarm E Change Of State Count 1.00 {ok}
E)?;(Z‘U%OB“OOI%“ Input = Time Of State Count Reset - [null}
Qut activef - | true {ok}
Euent State Oifiomal ¥ Polarity Normal
Sin true {ok} £} Time Delay 120s
£¥ Notification Class Urgent
-l:} Alarm Value active
ﬂ' Event Enable To Off Normal true
L} Event Enable To Fault true
£} Event Enable To Normal true
£ Notify Type Alarm
£} Event Detection Enable true
£} Bacnet Object Instance 1

Fig. 43 BacnetBooleanInput Function Block and Property Sheet
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Bacnet Numeric Output

The Bacnet Numeric Output exposes a raw object over BACnet as an ‘Analog Output’

BACnet object.
Property Sheet
A, BacnetNumericOutput (Bacnet Numeric Qutput)

ﬁ Execution 3

(@ Function Block Name/Annotation/Composite Flash Memory Usage a B [0-900]

[i Description

== Present Value - {null}

= Qut - [null}
Ba N ic0 - e Status Flags - [null}
Ba:r:‘et: Nuurnme‘r,ir(:()ul:btgtu m ‘ (Wl Event State Normal
Execution == Oyt Of Service - {null}
Present Value -{nu == In15 - {mull}
Out -{nu £ units No Units
Status Flags -{nu £¥ Cov Increment 0.10
IE:fgt State h{o{nu £} Relinquish Default 0.00

L¥ Time Delay Ds

£+ Notification Class Urgent

L3 High Limit +Hnf

L3 Low Limit -inf

¥ Deadband 0.10

£} Limit Enable Low Limit false

£} Limit Enable High Limit false

¥ Event Enable To Off Normal true

£} Event Enable To Fault true

£} Event Enable To Normal true

L¥ Notify Type Alarm

£} Event Detection Enable true

ﬂ Bacnet Object Instance 1

L3 out save Out Save Fields

Fig. 44 BacnetNumericOutput Function Block and Property Sheet
Input
Table 30 Input of Bacnect Numeric Output
Input Name Description
In 15 Itis a 32-Bit floating input point.
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Table 31 Outputs of Bachet Numeric Output

Output Name

Description

Present Value

Displays the highest priority valid value from ‘Priority Array.’

‘BacnetNumericOutput’ maintains a Priority Array of size 16,

exposed over BACnet.

e Index 1l is the highestand index 16 is the lowest.

e ‘Inl15’ value shows up at Priority Array Index 15.

e The Rest of the Index or Priority values can be updated over
BACnet.

¢ ‘Present Value’ always reflects the first highest priority (from
1 to 16) valid value (not NULL).

Out

*  When Out Of Service is “false”- ‘Out’ is the same as ‘Present
Value.’

e When Out Of Service is “true”- ‘Out’ retains the last value it
had before ‘Out Of Service’ was set to “true.”

Status Flags

Displays the status of the function block. It can be anyoneor a
‘OR’ combination of the following values:

1:In Alarm

2: Fault

4: Overwritten

8: Out Of Service

Example:

e Avalueof 1 meansthe function blockis inthe ‘In Alarm’ state.

e Avalue of 9 means the function blockis in ‘Out Of Service’ as
well as in the ‘In Alarm’ state.

Event State

Displays the present event state of this function block. It can be
any one of the following values:

0: Normal

1: Hight Limit

4: Low Limit

Out Of Service

It shows whether the function block is in out of service state or
not.

‘Out Of Service’ is modifiable over BACnet. Setting ‘Out Of
Service’ to “true” decouples ‘Present Value’ from ‘Out,’ that is,
‘Present Value’ value no longer appears on ‘Out.’

When ‘Out Of Service’ is “true,” ‘Out’ will retain the last value that
it had before ‘Out Of Service’ was set to “true.”

Table 32 Parameters of Bachet Numeric Output

Parameter Name

Description

Units

Defines the ‘Out’ value’s engineering unit.

Cov Increment

Defines the delta value change in ‘Out’ that will trigger COV
update notifications to other recipients on the BACnet bus.
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Table 32 Parameters of Bacnet Numeric Output (Continued)

Parameter Name

Description

Relinquish Default

Defines the value that shows up on ‘Out’ when ‘In15’ is not
connected, and the priority array doesn’t have any valid value.

Time Delay

Defines the time delay (in seconds); once conditions are met, the
High Limit or Low Limit or Normal transition is set to off.

Notification Class

Defines the notification class from one of the following:

e Urgent
¢ High
e Low

e User Defined

High Limit Defines the high limit. If the Limit Enable High Limit is defined
as "true" and the Out value exceeds this limit, then the condition
exists for at least the defined Time Delay period.
¢ Event State is changed to High Limit.

e Status Flags is setto In Alarm.

e Anevent notification is sent to all recipients listed by the
Notification Class (if ‘Event Enable to Off Normal'is defined
true).

Low Limit Defines the Low Limit. If the Limit Enable Low Limit is defined
as "true" and the Out value fails below this limit, then the
condition exists for at least the defined Time Delay period.

e Event State is changed to Low Limit.

e Status Flags is setto In Alarm.

e Anevent notification is sent to all recipients listed by the
Notification Class (if ‘Event Enable to Off Normal' is defined
true).

Deadband Defines the value of the deadband. While transitioning from an

off-normal state (High Limit or Low Limit) to a normal state,

‘Out’ value must remain between the range — (Low Limit +

Deadband) and (High Limit —- Deadband) for at least the defined

Time Delay period.

¢ Event State is changed to Normal

e Status Flags is cleared-off of In Alarm.

e Anevent notification is sent to all recipients listed by the
Notification Class (if ‘Event Enable To Normal’ is defined
true).

Limit Enable Low
Limit

When set to "true," the low limit alarm is detected based on the
configured Low Limit value.

Limit Enable High
Limit

When set to "true,” the high limit alarm is detected based on the
configured High Limit value.

Event Enable To Off
Normal

When set to "true," event notifications for Off-Normal event
transitions are sent over BACnet to the recipients specified by the
Notification Class.
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Table 32 Parameters of Bacnet Numeric Output (Continued)

Parameter Name

Description

Event Enable To
Fault

When set to "true," event notifications for Fault event transitions
are sent over BACnet to recipients specified by the Notification
Class.

Event Enable To

When set to "true," event notifications for Normal event

Normal transitions are sent over BACnet to recipients specified by the
Notification Class.
Notify Type Defines the following notification types:

¢ Alarm: Makes all the BACnet event notifications originating
out of this instance of the function block, of type ‘Alarm.’

¢ Event: Makes all the BACnet event notifications originating
out of this instance of the function block, of type ‘Event.’

Event Detection
Enable

Setting it to “true” enables:

e Detection of High Limit/ Low Limit/ Fault/ Normaleventsin
‘Event State’

e Setting or resetting of In Alarm/ Fault/ Overwritten/ Out Of
Service’ flags in ‘Status Flags.’

Ifitis setto “false’
¢ Event State will always remain ‘Normal.’

e Status Flags will always remain O.

Bacnet Object
Instance

It shows the instance number of this Bacnet object function
block.

Out Save

e Master Sync Enabled: If you setitto “true,” the last output will
be set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the
controller restart.

e Present Value: To enable or disable the Present value feature.
e Out: To enable or disable the Out feature.

Note: The Out Save feature is only configurable via tools for
Present Value and Out slot. As a result, after a power cycle,
BACnet Output loses its priority array values, but the most
recent OUT/Present Value is retained and appears on
Priority Slot 16. This value, which belonged to which priority
index prior to the power cycle event, will be lost.
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Example 1: BacnetNumericOutput (Cooling Valve Control)

Property Sheet
t] Cooling Valve Control (Bacnet Mumeric Output)
[l Execution 52
== Present Value 300.00 {ok}
= Out 300.00 {ok}
we Status Flags 0.00 {ok})
. Event State Normal
== Oyt Of Service - {null}
Cooling Valve Control m == In15 300.00 {ok]
Bacnet Numeric QOutput b L3 units No Units
Execution 52, » ﬂ Cov Increment 0.10
Present Value 300.00 jokj » £} Relinguish Default 0.00
Out 300.00 {ok}~ -
Status Flags 0.00 ok} (M Master SyncEnabled @ true
Event State Normal (@l Relinquish Default 0.00
=ln15 300.00 {ok} » £} Time Delay 0s
» £} Notification Class Urgent
£ High Limit +inf
£F Low Limit -inf
£} Deadband 0.10
£} Limit Enable Low Limit false
£} Limit Enable High Limit false
ﬂ Event Enable To Off Mormal  true
ﬂ' Event Enable To Fault true
ﬁ Event Enable To Normal true
£ Notify Type Alarm
ﬁ Event Detection Enable true
{:} Bacnet Object Instance B

Fig. 45 BacnetNumericOutput Function Block and Property Sheet
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Bacnet Boolean Output

The Bacnet Boolean Output exposes a boolean type raw object over BACnet as a ‘Binary
Output’ BACnet object.

ﬂ BacnetBooleanQutput (Bacnet Boolean Qutput)

BacnetBooleanOutput
Bacnet Boolean Qutput

Execution

Present Value

Qut

Status Flags

Event State

In15

Feedback Value

Input

. Execution

i Function Block Name/Annotation/Composite Flash Memory Usage

[ Description
Present Value
== Qut
w= Status Flags
[ Event State
w= Qut Of Service
w= Change Of State Count
== Time Of State Count Reset
In15
Feedback Value
£} Relinquish Default
L¥ Polarity
£ Time Delay
£} Notification Class
£+ Event Enable To Off Normal
£} Event Enable To Fault
ﬁ' Event Enable To Normal
£ Notify Type
£} Event Detection Enable
£} Bacnet Object Instance
ﬂ' Out Save

(=]

- [(null}
- {null}
- [null}
Normal

= [(null}
- {null}
- {null}
- [null}
= {nuall}
inactive
Normal
Os
Urgent
true

true

true
Alarm
true

1

Out Save Fields

Fig. 46 BacnetBooleanOutput Function Block and Property Sheet

Table 33 Inputs of Bacnet Boolean Output

Input Name

Description

In15

Itis a boolean input point.

Feedback Value

The boolean value that gets compared against ‘Out.’ if unequal,
then an ‘Off-Normal alarm state gets triggered.
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Table 34 Outputs of Bacnhet Boolean Output

Output Name

Description

Present Value

Displays the highest priority valid value from ‘Priority Array.’
‘BacnetBooleanOutput’ maintains a Priority Array of size 16,
exposed over BACnet.

¢ Index 1l isthe highest, and index 16 is the lowest.

e ‘In15’ value shows up at Priority Array Index 15.

e The Rest of the Index or Priority values can be updated over
BACnet.

¢ ‘Present Value’ always reflects the first highest priority (from
1 to 16) valid value (not NULL).

Out

¢  When Out Of Service is False - ‘Out’ is the same as ‘Present
Value.’

e  When Out Of Service is “true”- ‘Out’ retains the last value it
had before ‘Out Of Service’ was set to “true.”

Status Flags

Displays the status of this function block. It can be any one or a
‘OR’ combination of the following values:

1:In Alarm

2: Fault

4: Overwritten

8: Out Of Service

Example:

e Avalueof 1 means the function blockis in the ‘In Alarm’ state.

e Avalue of 9 means the function block is in ‘Out Of Service’ as
well as in the ‘In Alarm’ state.

Event State

Displays the present event state of this function block. It can be
any one of the following values:

0: Normal

1: Fault

2: Off Normal

Out Of Service

It shows whether the function block is in out of service state or
not.

e ‘Out Of Service’ is modifiable over BACnet. Setting ‘Out Of
Service’ to true decouples ‘Present Value’ from ‘Out,’ that is,
‘Present Value’ no longer shows up on ‘Out.’

e When ‘Out Of Service’ is true, ‘Out’ will retain the last value
which was before ‘Out Of Service’ was set to True.

Change of State

Displays the last time ‘Out’ state was changed.

Time

Change of State Displays the total count of ‘Out’ state changes. This is modifiable
Count over BACnet.

Time of State Count | Displays the last time “Change of State Count” was reset over
Reset BACnet.
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Table 35 Parameters of Bacnet Boolean Output

Parameter Name

Description

Relinquish Default

Defines the value that appears on Out when ‘In15’ is not
connected, and the priority array doesn’t have any valid value.

Polarity Defines the relationship between ‘Present Value’ and ‘Out’
options are:
e Normal: ‘Out’ is the same as ‘Present Value, that is, if
‘Present Value’ is ‘active,” then ‘Out’ is ‘active.’
* Reverse: ‘Out’ is NOT of ‘Present Value,’ that is, if ‘Present
Value’ is ‘active, then ‘Out’ is ‘inactive.’
Time Delay Defines the time delay (in seconds); once conditions are met, the

Off Normal or Normal transition is set to off.

Notification Class

There are four notification classes:

e Urgent
e High
e Low

e User Defined

Event Enable To Off
Normal

When set to "true," event notifications for Off-Normal event
transitions are sent over BACnet to the recipients specified by the
Notification Class.

Event Enable to
Fault

When set to "true," event notifications for Fault event transitions
are sent over BACnet to recipients specified by the Notification
Class.

Event Enable to

When set to "true,” event notifications for Normal event

Normal transitions are sent over BACnet to recipients specified by the
Notification Class.
Notify Type Defines the following notification types:

e Alarm: Makes all the BACnet event notifications originating
out of this instance of the function block, of type ‘Alarm.’

e Event: Makes all the BACnet event notifications originating
out of this instance of the function block, of type ‘Event.’

Event Detection
Enable

Setting it to “true” enables:

e Detection of Off-Normal/ Fault/ Normal events in Event
State.

e Setting or resetting of In Alarm/ Fault/ Overwritten/ Out Of
Service flags in Status Flags.
Ifitis set to “false™

e Event State will always remain Normal.

e Status Flags will always remain O.

Bacnet Object
Instance

It shows the instance number of this BACnet object function
block.
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Table 35 Parameters of Bacnet Boolean Output (Continued)

Parameter Name

Description

Out Save °

Master Sync Enabled: Ifyou setitto “true,” the last output will
be set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the

controller restart.

Present Value: To enable or disable the Present Value

feature.

Out: To enable or disable the Out feature.

Note: The Out Save feature is only configurable via tools for

Present Value and Out slot. As a result, after a power cycle,
BACnet Output loses its priority array values, but the most
recent OUT/Present Value is retained and appears on
Priority Slot 16. This value, which belonged to which priority
index prior to the power cycle event, will be lost.

Example 1: BachetBooleanOutput (Damper Command)

Property Sheet

I pamper Command (Bacnet Boolean Output)

(M Execution
(@l Present Value
== Qut

Status Flags
(@ Event State
== Qut Of Service

Change Of State Count

Damper Command E Time Of State Count Reset
Bacnet Boolean Output
Execution 55 In15
Present Value active ,
F Va
bt true lokl= eedback value
Status Flags 1.00 {ok]} £} Relinquish Default
Event State OffNormal "W Master Svnc Enabled
e active {ok] .l Master Sync Enable
Feedback Value - fnull} (Ml Relinquish Default
£} Polarity
-I:I- Time Delay

£3 Notification Class

£} Event Enable To Off Normal
£} Event Enable To Fault

£} Event Enable To Normal
Q Motify Type

£} Event Detection Enable

ﬂ- Bacnet Object Instance

55

active
true [ok}
1.00 {ok}
OffNormal

- {null}
1.00 {ok}

- [{null}
active [ok}
- {null}

inactive

'. true

inactive

Normal
Os
Urgent

true

true

true
Alarm
true

1

Fig. 47 BacnetBooleanOutput Function Block and Property Sheet
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The Bacnet Enum Output converts input value(s) (Public Variable(s)) into a raw network
variable output that is published onto the BACnet network.

BacnetEnumOutput
Bacnet Enum Output

Execution 5
Present Value - {null}
Out - {null}
Status Flags - {null}
Event State Normal
In15 - inullq

BacnetEnumOQutput (Bacnet Enum Output

- Execution

M Function Block Name/Annotation/Composite Flash Memory Usage 0 B[0-900]
(@l Description
Present Value - [null}
Out - {null}
Status Flags - [null}
(Ml Event State Normal
== Qut Of Service - {null}
ni5 = {null}

£} Number Of States
£} Relinquish Default
{:} State Text

£} Bacnet Object Instance

2
1
Ui Parameter
1

ﬁ Out Save

Out Save Fields

Fig. 48 BacnetEnumOutput Function Block and Property Sheet

Table 36 Input of Bacnet Enum Output

Input Name Description
In15 Itis a 32-Bit unsigned input point.
Table 37 Outputs of Bacnet Enum Output
Output Name Description

Preset Value

Displays the highest priority valid value from ‘Priority Array.’

‘BacnetEnumQutput’ maintains a Priority Array of size 16,

exposed over BACnet.

e Index 1l isthe highest,and index 16 is the lowest.

¢ ‘In15’ value shows up at Priority Array Index 15.

e The Rest of the Index or Priority values can be updated over
BACnet.

¢ Present Value always reflects the first highest priority (from 1
to 16) valid value (not NULL).

Out

e  When Out Of Service is “false”- ‘Out’ is the same as ‘Present
Value.’

¢  When Out Of Service is “true”- ‘Out’ retains the last value it
had before ‘Out Of Service’ was set to True.
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Table 37 Outputs of Bachet Enum Output (Continued)

Output Name

Description

Status Flags

Displays the status of this function block. It can be any one or a
‘OR’ combination of the following values:

8: Out Of Service

Example:

¢ Avalue of 8 meansthe function blockis in the ‘Out Of Service’
state.

e Avalue of 3 means the function block is not in the ‘Out Of
Service’ state.

Event State Displays the present event state of this function block. It will
always be in the following state:
0: Normal

Out Of Service It shows whether the function block is in out of service state or

not.

e ‘Out Of Service’ is modifiable over BACnet. Setting ‘Out Of
Service’to “true” decouples ‘Present Value’ from ‘Out,’ thatis,
‘Present Value’ no longer shows up on ‘Out.’

e When ‘Out Of Service’ is “true,” ‘Out’ will retain the last value
that it had before ‘Out Of Service’ was set to True.

Table 38 Parameters of Bachet Enum Output

Parameter Name

Description

Number Of States

Defines the total number of discreet states starting from 1 that
‘Out’ can have.

Relinquish Default

Defines the value that appears on Outwhen ‘In15’ is not
connected and the priority array doesn’t have any valid value.

State text

Facets define enumeration values and the associated texts for
BACnet data points. The enumeration values can be defined in
therange 1 - 16.

Bacnet Object
Instance

It shows the instance number of this BACnet object function
block.
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Table 38 Parameters of Bacnet Enum Output (Continued)

Parameter Name Description

Master Sync Enabled: Ifyou setitto “true,” the last output will
be set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the
controller restart.

Out Save °

e Present Value: To enable or disable the Present Value
feature.

e Out: To enable or disable the Out feature.

Note: The Out Save feature is only configurable via tools for

Present Value and Out slot. As a result, after a power cycle,
BACnet Output loses its priority array values, but the most
recent OUT/Present Value is retained and appears on
Priority Slot 16. This value, which belonged to which priority

index prior to the power cycle event, will be lost.

Example 1: BacnetEnumOutput (Fan Speed)

Fig. 49 BacnetEnumOutput Function Block and Property Sheet

IRM FUNCTION BLOCKS USER GUIDE

Property Sheet

Fan Spe 3 m Qutp
. E Sé
Pri A 3.00 [ok)
0 3.00 [ok}
Fan Speed ctnmadabii._ .00 {ok)
Bacnet Enum OQutput '. Event Sta Normal
Execution 56
Present Value 3.00 {ok} == Qut Of S¢ - (aull
Out 3.00 {ok]F 3.00 -
Status Flags 0.00 {ok} {ok}
Event State Normal {:} Number Of States 3
=In15 3.00 fok}] ,
B Master Sync d @ e
J Number Of 3 [2-18]
£} Relinquish Defa 1
'. Master Sync abled . e
‘M Relinquish Defa 1 [1-16]
L} Bacnet Objec ance 2
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The Bacnet Numeric Value exposes a raw object over BACnet as an ‘Analog Value’ BACnet

object.
Property Sheet
BacnetMumericValue (Bacnet NumericValue)
(@ Execution 83
(@ Function Block Name/Annotation/Compaosite Flash Memory Usage 0 B[0-200]
(W Description
Qut - [null}
Status Flags 0,00 {ok}
. (M Eventst
BacnetNumericValue B Event atel_ chml
Bacnet Numeric Value == Out Of service falscBior]
Execution 83 In = [Eil
Out - Inull} Fail Detect Enable - {null}
Status Flags 0,00 {ok} Fail Detect Fallback Value Select - {null}
Event Statel Nermal Fail Detect Fallback Value - [null}
Out Of Service falS({é{Ollﬁ Fail Detect Delay - [null}
In -fnu i i
" Units No Units
Fail Detect Enable - {null} g Cov Increment 010
Fail Detect Fallback Value Select - fnull} 24 Defaultval ’
Fail Detect Fallback Value - fnull} o saut Z_UE nan
Fail Detect Delav B {nu“} Bacnet Object Instance 1
&£} Fail Detect Fixed Value nan
£¥ out save Out Save Fields
£} Fail Detect Irm Parameter Fields
[l Master SyncEnabled @ true
[l Fail Detect Time 300 s[0-3500]
[l Fallback Value InvalidValue
[l Enable false
Fig. 50 BacnetNumericValue Function Block and Property Sheet
Table 39 Input of Bacnet Numeric Value
Input Name Description
In Itis a 32-Bit floating input point.

Fail Detect Enable 0: Disable
1: Enable
Set it to true to enable the fail detection feature.

Note: This feature enables the monitoring of periodic updates of a
function block over a network.

Fail Detect Fallback | O:InvalidValue

Value Select 1: LastknownGoodValue

2: FixedValue

InvalidValue: ‘Out’ is set as NULL

LastknownGoodValue: If the last ‘Out’ value was not NULL, then
‘Out’ is retained as it is; otherwise, a value from the ‘Default Value
parameter goes to Out.

FixedValue: “Fail Detect Fixed Value” goes to ‘Out.’

)
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Table 39 Input of Bacnet Numeric Value (Continued)

Input Name

Description

Fail Detect Fallback
Value

Define the value that should be set to ‘Out’ (when failure is
detected), when “Fail Detect Enable” is True, and “Fail Detect
Fallback Value” is set to "Fixed Value." It is a 32-bit floating point
value.

Fail Detect Delay

Update interval in seconds within which ‘Present Value’ should
get written over BACnet periodically. ‘Present Value’ not written
within this interval will result in failure, and ‘Out’ will be set with
the value as configured in ‘Fail Detect Fallback Value Select.’ It is
a 32 bit integer value with a range of O to 3600 sec.

Table 40 Outputs of Bachet Numeric Value

Output Name

Description

Out

¢  When Out Of Service is “false” — ‘Out’is the same as ‘In’ if ‘In’
is connected and its value is not NULL.

e  When ‘In” is NULL, ‘Out’ takes value from the ‘Default Value’
parameter. This value will also be exposed as ‘Present Value’
over BACnet. ‘Out’ will change when ‘Present Value’ is
changed over BACnet, or the ‘Default Value’ parameter is
changed via Tool.

e  When Out Of Service is “true” — ‘Out’ is decoupled from ‘In.
‘Out’ is the ‘Present Value’ written over BACnet.

Status Flags

Displays the status of this function block. It can be O or the
following value:

2: Fault

8: Out Of Service

Example:

e Avalue of 8 means the function blockis in the ‘Out Of Service’
state.

e Avalue of 2 means the function block is in the ‘Fault’ state.

e Avalue of 0 means the function block is not in the ‘Out Of
Service’ state.

Event State Displays the present event state of this function block. It will
always be in the following state:
0: Normal

Out Of Service It shows whether the function block is in out of service state or

not.

e ‘Out Of Service’ is modifiable over BACnet. Setting ‘Out Of
Service’ to “true,” decouples ‘In’ from ‘Out, that is, ‘In’ values
no longer show up on ‘Out.’

¢  When ‘Out Of Service’ is “true,” ‘Out’ can be overwritten over
BACnet (via Present Value property).
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Table 41 Parameters of Bacnet Numeric Value

Parameter Name

Description

Units

Defines the ‘Out’ value’s engineering unit.

Cov Increment

Defines the delta value change in ‘Out’ that will trigger COV
update notifications to other recipients on the BACnet bus.

Default Value

Defines the value that appears on ‘Out’ at controller startup
when ‘In’ is not connected.

Bacnet Object
Instance

It shows the instance number of this BACnet object function
block.

Fail Detect

Fail Detect only works if “In” is NULL and “Fail Detect Enable” is

set to true.

* Fail Detect Time: Update interval in seconds within which
‘Present Value’ should get written over BACnet periodically.
‘Present Value’ not written within this interval will result in
failure, and ‘Out’ will be set with the value as configured in
‘Fallback Value.’

¢ Fail Detect Value: Select the Fail Detect Value type.

‘InvalidValue’: ‘Out’ is set as NULL
‘LastknownGoodValue’: If the last ‘Out’ value was not
NULL, then ‘Out’ is retained as it is; otherwise, a value
from the ‘Default Value’ parameter goes to Out.
‘FixedValue’ - “Fail Detect Fixed Value” goes to ‘Out.’

e Enable: Set it to true to enable the fail detection feature.

Note: This feature enables the monitoring of periodic updates of a
function block over a network.

Fail Detect Fixed

Define the value that should be set to ‘Out’ (when failure is

Value detected), when “Fail Detect Enable” is True, and “Fail Detect
Fallback Value” is set to "Fixed Value."
Out Save e Master Sync Enabled: If you setitto “true,” the last output will

be set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the
controller restart.

If the present value is changed via BACnet, then the same
value will be set to present value after power cycle. If there is
no value saved then first time it will use the default value.

e Out: To enable or disable the Out feature.
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Example 1: BacnetNumericValue (Temperature Effective Setpoint)

Temperature Effective Setpoint
Bacnet Numeric Value —
Execution 58

Out 300.00 {ok}=
=In 300.00 {ok}|

Property Sheet

] Temperature Effective Setpoint (Bacnet Numeric Value)

(@ Execution
* Qut
w= Status Flags
(M Event State
m= Qut Of Service
== n
ﬁ Units
{I- Cov Increment
L3} Default Value
¥ Bacnet Object Instance

58

300.00 {ok}
0.00 {ok}
Normal

- {null}
300.00 {ok}
No Units
0.10

nan

38

Fig. 51 BacnetNumericValue Function Block and Property Sheet
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The Bacnet Boolean Value exposes a boolean type raw object over BACnet as a ‘Binary

Value’ BACnet object.

BacnetBooleanValue E
Bacnet Boolean Value

Execution 84
Qut inactive {ok}|
Status Flags 0,00 fok}
Event State Normal
Qut Of Service false {ok}
In - {null}
Fail Detect Enable - fnull}
Fail Detect Fallback Value Select - {null}
Fail Detect Fallback Value - {null}
Fail Detect Delay - {null}

Property Sheet

I BacnetBooleanvalue (Bacnet Boolean Valug)

\Jl Execution

:. Function Block Name/Annotation/Composite Flash Memory Usage

\Jl Description

0 B[0-200]

Out inactive {[ok}
Status Flags 0,00 {ok}
[ Event State Normal
== Out Of Service false {ok}
In - {null}
Fail Detect Enable - {null}
Fail Detect Fallback Value Select - {mall}
Fail Detect Fallback Value - {mall}
Fail Detect Delay - {mall}
£+ Default value inactive
{:} Bacnet Object Instance 1
£} Fail Detect Fixed Value inactive
ﬁ State Text Ui Parameter
£ out save Qut Save Fields
£} Fail Detect Irm Parameter Fields

[ Master SyncEnabled | @ true
[ Fail Detect Time 300 s [0-3600]
[ Fallback value InvalidValue

[ Enable false

Fig. 52 BacnetBooleanValue Function Block and Property Sheet

Table 42 Inputs of Bacnet Boolean Value

Input Name

Description

In

Itis a boolean input point.

Fail Detect Enable

0: Disable
1: Enable
Set it to true to enable the fail detection feature.

Note: This feature enables the monitoring of periodic updates of a
function block over a network.

Fail Detect Fallback
Value Select

0: InvalidValue

1: LastknownGoodValue

2: FixedValue

InvalidValue: ‘Out’ is set as NULL

LastknownGoodValue: If the last ‘Out’ value was not NULL, then
‘Out’ is retained as it is; otherwise, a value from the ‘Default Value
parameter goes to Out.

FixedValue: “Fail Detect Fixed Value” goes to ‘Out.’

)
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Table 42 Inputs of Bacnet Boolean Value (Continued)

Input Name

Description

Fail Detect Fallback
Value

Define the value that should be set to ‘Out’ (when failure is
detected), when “Fail Detect Enable” is True, and “Fail Detect
Fallback Value” is set to "Fixed Value." O = false, 1 =True. Itisa
boolean point value.

Fail Detect Delay

Update interval in seconds within which ‘Present Value’ should
get written over BACnet periodically. ‘Present Value’ not written
within this interval will result in failure, and ‘Out’ will be set with
the value as configured in ‘Fail Detect Fallback Value Select.’ It is
a 32 bit integer value with a range of O to 3600 sec.

Table 43 Outputs of Bacnet Boolean Value

Output Name

Description

Out

¢  When Out Of Service is “false” — ‘Out’ is the same as ‘In’ if ‘In’
is connected and its value is not NULL.

e  When ‘In” is NULL, ‘Out’ takes value from the ‘Default Value’
parameter. This value will also be exposed as ‘Present Value’
over BACnet. ‘Out’ will change when ‘Present Value’ is
changed over BACnet, or the ‘Default Value’ parameter is
changed via Tool.

e  When Out Of Service is “true” — ‘Out’ is decoupled from ‘In.
‘Out’ is the ‘Present Value’ written over BACnet.

Status Flags

Displays the status of this function block. It can be O or the
following value:

2: Fault

8: Out Of Service

Example:

e Avalue of 8 means the function blockis in the ‘Out Of Service’
state.

e Avalue of 2 means the function block is in the ‘Fault’ state.

e Avalue of 0 means the function block is not in the ‘Out Of
Service’ state.

Event State Displays the present event state of this function block. It will
always be in the following state —
0: Normal

Out Of Service It shows whether the function block is in out of service state or

not.

e ‘Out Of Service’ is modifiable over BACnet. Setting ‘Out Of
Service’ to “true,” decouples ‘In’ from ‘Out, that is, ‘In’ values
no longer show up on ‘Out’

e  When ‘Out Of Service’ is “true,” ‘Out’ can be overwritten over
BACnet (via Present Value property).
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Table 44 Parameters of Bacnet Boolean Value

Parameter Name

Description

Default Value

Defines the value of ‘Out’ at controller startup when ‘In’ is not
connected.

Bacnet Object
Instance

It shows the instance number of this Bacnet object function
block.

Fail Detect

Fail Detect only works if “In” is NULL and “Fail Detect Enable” is
set to true.

¢ Fail Detect Time: Update interval in seconds within which
‘Present Value’ should get written over BACnet periodically.
‘Present Value’ not written within this interval will result in
failure, and ‘Out’ will be set with the value as configured in
‘Fallback Value.’

¢ Fail Detect Value: Select the Fail Detect Value type.
‘InvalidValue’: ‘Out’ is set as NULL

‘LastknownGoodValue’: If the last ‘Out’ value was not
NULL, then ‘Out’ is retained as it is; otherwise, a value
from the ‘Default Value’ parameter goes to Out.

‘FixedValue’: “Fail Detect Fixed Value” value goes to ‘Out.’
e Enable: Set it to true to enable fail detection feature.

Note: This feature enables the monitoring of periodic update sof a
function block over a network.

Fail Detect Fixed

Define the value that should be set to ‘Out’ (when failure is

Value detected), when “Fail Detect Enable” is True, and “Fail Detect
Fallback Value” is set to "Fixed Value."

State text Facets define enumeration values and the associated texts for
BACnet data points. The enumeration values can be defined in
the range 1-16.

Out Save e Master Sync Enabled: If you setitto “true,” the last output will

be set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the
controller restart.

If the present value is changed via BACnet, then the same
value will be set to present value after power cycle. If there is
no value saved then first time it will use the default value.

e Out: To enable or disable the Out feature.

Example 1: BacnhetBooleanValue (Economizer Mode)
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Economizer Mode
Bacnet Boolean Value

Execution 58
Qut meif
In active {ok

Property Sheet

I economizer Mode (Bacnet Boolean Value)

M Execution
:jl Out
== Status Flags
. Event State
= Out Of Service
In
b £} Default value
b L} Bacnet Object Instance

58

ACTlwve
0.00 {ok}
Hormal

= {mall})
active [ok]
inactive

2

Fig. 53 BacnetBooleanValue Function Block and Property Sheet
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The Bacnet Enum Value exposes a raw object over BACnet as a ‘Multi-State Value’ BACnet

object.

BacnetEnumValue

Bacnet Enum Value

Execution 85
Qut 1,00 {ok}
Status Flags 0,00 {ok}
Event State Normal
Qut Of Service false {ok}
In - {null}
Fail Detect Enable - {null}
Fail Detect Fallback Value Select - {null}
Fail Detect Fallback Value - {null}
Fail Detect Delay - {null}

Property Sheet

BacnetEnumValue (Bacnet Enum Value)

|l Execution a5

. Function Block Name/Annotation/Composite Flash Memory Usage B[0-900]

=1

[ Description

Out 1,00 {ok}
Status Flags 0,00 [ok}
[l Event State Hormal
m= Oyt Of Service false [ok}
In - {null}
Fail Detect Enable - [null}
Fail Detect Fallback value Select - [null}
Fail Detect Fallback value - [null}
Fail Detect Delay - [null}
£¥ Number Of States 2
£} Default Value 1
i:} Bacnet Object Instance 1
i:} State Text Ui Parameter
i:} Fail Detect Fixed Value 1
£F out save Out Save Fields
£} Fail Detect Irm Parameter Fields

.tl’LE

300

[l Master Sync Enabled
[l Fail Detect Time s [0- 3600]
[l Fallback Value

[l Enable

InvalidValue

false

Fig. 54 BacnetEnumValue Function Block and Property Sheet

Table 45 Inputs of Bacnet Enum Value

Input Name

Description

In

Itis a 32-Bit floating input point.

Fail Detect Enable

0: Disable
1: Enable
Set it to true to enable the fail detection feature.

Note: This feature enables the monitoring of periodic updates of a
function block over a network.

Fail Detect Fallback
Value Select

0: InvalidValue

1: LastknownGoodValue

2: FixedValue

InvalidValue: ‘Out’ is set as NULL

LastknownGoodValue: If the last ‘Out’ value was not NULL, then
‘Out’ is retained as it is; otherwise, a value from the ‘Default Value
parameter goes to Out.

FixedValue: “Fail Detect Fixed Value” goes to ‘Out.’

)
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Table 45 Inputs of Bacnet Enum Value (Continued)

Input Name

Description

Fail Detect Fallback
Value

Define the value that should be set to ‘Out’ (when failure is
detected), when “Fail Detect Enable” is True, and “Fail Detect
Fallback Value” is set to "Fixed Value." It is a Enum value with a
range of 1 to 16.

Fail Detect Delay

Update interval in seconds within which ‘Present Value’ should
get written over BACnet periodically. ‘Present Value’ not written
within this interval will result in failure, and ‘Out’ will be set with
the value as configured in ‘Fail Detect Fallback Value Select.’ It is
a 32-bit integer value with range O to 3600 sec.

Table 46 Outputs of Bachet Enum Value

Output Name

Description

Out

¢  When Out Of Service is “false” — ‘Out’ is the same as ‘In’ if ‘In’
is connected and its value is not NULL.

e  When ‘In” is NULL, ‘Out’ takes value from the ‘Default Value’
parameter. This value will also be exposed as ‘Present Value’
over BACnet. ‘Out’ will change when ‘Present Value’ is
changed over BACnet, or the ‘Default Value’ parameter is
changed via Tool.

e  When Out Of Service is “true” — ‘Out’ is decoupled from ‘In.
‘Out’ is the ‘Present Value’ written over BACnet.

Status Flags

Displays the status of this function block. It can be O or the
following value:

2: Fault

8: Out Of Service

Example:

e Avalue of 8 means the function blockis in the ‘Out Of Service’
state.

e Avalue of 2 means the function block is in the ‘Fault’ state.

e Avalue of 0 means the function block is not in the ‘Out Of
Service’ state.

Event State Displays the present event state of this function block. It will
always be in the following state:
0: Normal

Out Of Service It shows whether the function block is in out of service state or

not.

e ‘Out Of Service’ is modifiable over BACnet. Setting ‘Out Of
Service’ to “true,” decouples ‘In’ from ‘Out, that is, ‘In’ values
no longer show up on ‘Out.’

¢  When ‘Out Of Service’ is “true,” ‘Out’ can be overwritten over
BACnet (via Present Value property).
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Table 47 Parameters of Bachet Enum Value

Parameter Name

Description

Number Of States

Defines the total number of discreet states starting from 1 that
‘Out’ can have.

Default Value

Defines the value of ‘Out’ at controller startup when ‘In’ is not
connected.

Bacnet Object
Instance

It shows the instance number of this BACnet object function
block.

State text

Facets define enumeration values and the associated texts for
BACnet data points. The enumeration values can be defined in
the range 1-16.

Fail Detect Fixed

Define the value that should be set to ‘Out’ (when failure is

Value detected), when “Fail Detect Enable” is True, and “Fail Detect
Fallback Value” is set to "Fixed Value."

Out Save e Master Sync Enabled: If you setitto “true,” the last output will
be set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the
controller restart.

If the present value is changed via BACnet, then the same
value will be set to present value after power cycle. If there is
no value saved then first time it will use the default value.
e OUT: To enable or disable the Out feature.
Fail Detect Fail Detect only works if “In” is NULL and “Fail Detect Enable” is

set to true.

¢ Fail Detect Time: Update interval in seconds within which
‘Present Value’ should get written over BACnet periodically.
‘Present Value’ not written within this interval will result in
failure, and ‘Out’ will be set with the value as configured in
‘Fallback Value.’

¢ Fail Detect Value: Select the Fail Detect Value type.

‘InvalidValue’: ‘Out’ is set as Null.

‘LastknownGoodValue’: If the last ‘Out’ value was not
NULL, then ‘Out’ is retained as it is; otherwise, a value
from the ‘Default Value’ parameter goes to Out.

‘FixedValue’: “Fail Detect Fixed Value” goes to ‘Out.’
e Enable: Set it to true to enable fail detection feature.

Note: This feature enables the monitoring of periodic updates of a
function block over a network.

Example 1: BachetEnumValue (Effective Control Mode)
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Effective Control Mode
Bacnet Enum Value

Execution 58
Qut 3.00 {ok}
ln 3.00 {ok}

Fig. 55 BacnetEnumValue Function Block and Property Sheet

IRM FUNCTION BLOCKS USER GUIDE

Property Sheet

Effective Control Mode (Bacnet Enum Value

Ul Execution

= Qut

w= Status Flags

. Event State

w= Qut OF Service

= |n

£ Number Of States
"l Master Sync Enabled
Ul Mumber Of States

£¥ Default Value
(Ml Master Sync Enabled
" Default Value

t} Bacnet Object Instance

58

3.00 [ok]
0.00 [ok}
Hormal

- {null}
3.00 [ok]
5

. true
5
1

P true
1
20

[2-
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The Ref In function block makes it easier to get a value from a BACnet object on a remote
BACnet device. Refln subscribes to or reads the BACnet object of the remote BACnet device
on a regular basis once it has been correctly mapped to the remote BACnet object.

Property Sheet
Refin (Reflin)

(@l Execution 1

. Function Block Name/Annotation/Composite Flash Memory Usage

B[0-900]

=1

(@l Description

Refin o
ut - [null}
Ref In
- Status Flags - [null}

Execution 0 - _

Jll Units No Units
Out - {null} £ Device Instance 4194303
Stqtus Flags = {nl{ll} £+ Object Type Analoginput
Units No Units £} Object Instance 0

£+ Property Id PresentWalue

£} initial value 0.0

i:} Bacnet Object Instance 1

£} out Save Out Save Fields

£} Poll Rate Irm Parameter Fields

Fig. 56 Refln Function Block and Property Sheet
Table 48 Input of Refln
Input Name Description
NA NA
Table 49 Outputs of Refln
Output Name Description
Out ¢ When Out Of Service is “false”- Out is the last read value of

the linked BACnet object property.

¢  When Out Of Service is “true”- Out retains the last value it
had before Out Of Service was set to True.

Status Flags

Displays the status of this function block. It can be any one or a
‘OR’ combination of the following values:

2: Fault

8: Out Of Service

Example:
A value of 2 means the function block is in the ‘In Alarm’ state.

Units

Displays the unit of the value retrieved from the remote BACnet
object.
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Table 50 Parameters of Refln

Input Name

Description

Device Instance

Defines the remote BACnet device instance, whose BACnet

object needs to be linked to this RefIn.

Object Type

Defines the type of the BACnet object that needs to be linked.
Nine types of Object Type are presently supported:

¢ Analoglnput
¢ AnalogOutput
e AnalogValue
e Binarylnput
e BinaryOutput

e BinaryValue

e Multistatelnput

e MultistateOutput
e MultistateValue

Object Instance

Defines the instance number of the BACnet object to be linked to

this Refln.

Property Id

Defines the property id to be read. Right now, the Present Value
is only supported.

Initial Value

Defines the initial value at controller startup that should show up
on Out before the first successful poll.

Bacnet Object
Instance

Shows the instance number of this BACnet object.

Out Save

¢ Master Sync Enabled: If you setitto “true,” the last output will
be set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the
controller restart.

e Out: To enable or disable the Out feature.
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Table 50 Parameters of Refln (Continued)

Input Name

Description

Poll Rate

Mode: Defines whether Refln shall subscribe COV for the linked
object’s property value or it would do Polling.

Poll Rate: Define how frequently (in minutes) Refln should poll
for this linked object’s property value when Mode is defined as
Polling.

. If Mode is defined as COV, Refln subscribes for COV (change
of value) of the property value for the linked BACnet object.

e |f successful, then, as and when linked object property value
changes, the linked object itself asynchronously sends COV
updates to Refln. In this mode, Refln renews its COV
subscription every 15 minutes.

e |fthe COV subscription request fails, Refln automatically
fallback to Polling mode internally.

e |fModeis defined as Polling, Refln reads the property value of
the linked BACnet object every pollinterval as defined in Poll
Rate.

Poll Rate Unit: Defines the Poll Rate unit.

Example 1: Refln

. BACnet Device

Refln TampVar i
|etin L | Bt B Vil :
i Enmiflion L el 18
- BACnet Bus T ot T !
'""""""""""""M_"l"‘“‘ Ja HNEH i
' [ [ L J !

Fig. 57 Refln Function Block
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The Ref Out function block allows a BACnet object on a remote BACnet device to be
updated with new values. The Ref Out update to the BACnet object value of the remote
BACnet device on a regular basis after being correctly mapped to it.

Property Sheet
RefOut (Ref Out)
[l Execution 2
[l Function Block Name/Annotation/Composite Flash Memory Usage 0 B[0-200]
[l Description
RefOUt Status Flags - {null}
Ref Qut " T
Execution 0 £} Device Instance 4194303
Status Flags - {nuln £} Object Type AnalogOutput
In - {nulu £} Object Instance 0
£+ Property Id PresentValue
-{:} Priority 10
£+ send On Delta 0.5
£+ Initial value 0.0
-{‘} Bacnet Object Instance 1
£} Send Time Interval rm Parameter Fields

Fig. 58 RefOut Function Block and Property Sheet

Table 51 Inputs of RefOut

Input Name Description

In It can be a 32-Bit floating or unsigned or a boolean input point.

Table 52 Outputs of RefOut

Output Name Description

Status Flags Displays the status of this function block. It can be any one or a
‘OR’ combination of the following values:

2: Fault

8: Out Of Service

Example:

Avalue of 2 means the function block is in the ‘In Alarm’ state.

Table 53 Parameters of RefOut

Input Name Description

Device Instance Defines the remote BACnet device instance, whose BACnhet
object needs to be linked to this ‘RefOut.’

IRM FUNCTION BLOCKS USER GUIDE 921



Table 53 Parameters of RefOut (Continued)

Input Name

Description

Object Type

Defines the type of the BACnet object that needs to be linked.
Six types of ‘Object Type’ are presently supported:

¢ AnalogOutput

e AnalogValue

¢ BinaryOutput

e BinaryValue

e MultistateOutput
* MultistateValue

Object Instance

Defines the instance number of the BACnet object to be linked to
this ‘RefOut’

Property Id Defines the property id to be updated. Right now, the present
value is only supported
Priority Defines the priority for the update requests (Bacnet

WriteProperty) initiated on the linked remote BACnet object
property.

¢ Valid values are 1 to 16.

e Defaultis setto 10.

e |f priority is O, the write requests are initiated without any
priority.

Send On Delta

Defines the delta change in the ‘In’ value that would prompt an
immediate update (via Bacnet Write Property requests) of the ‘In’
value to the linked BACnet object’s property.

Initial Value

Defines the initial value at startup that gets written to the linked
object’s property value when ‘In’ is not connected.

Bacnet Object
Instance

It shows the instance number of this Bacnet object.

Send Time Interval

Defines how frequently (in minutes) the ‘In’ value would get
updated (via Bacnet Write Property requests) to the linked
BACnet object’s property when ‘In’ is in a stable state.

Example 1: RefOut

BacnetNumericValue \ RefOut A
Bacnet Numeric Value i H]fta.»f{aut i-[l:'
Execution 1 Execution 2
Out - l'I.ll]-_ﬁJ Status Flags - {null
In - {null} ———— [} - {null

Fig. 59 RefOut Function Bloc
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CHAPTER

4 ARITHMETIC FUNCTION BLOCKS

e Add e Multiply
e Aggregation ¢ Negative
¢ Divide e Reset
e Psychrometric e Subtract
e Exponential e Digital Filter
e Limit e Flow Velocity
e Linear Graph e Encode
e Math Operation
v O arithmetic

b Add

4 Aggregation

» B Divide

» n Psychrometric

» ﬂ Exponential
-

p 1= Limit

» HE LinearGraph

» m MathOperation

v B3 multiply

» = MNegative
-

b 1= Reset

» [ subtract

b DigitalFilter

» FlowVelocity

» HE Encode

Fig. 60 Arithmetic Function Blocks
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The following Arithmetic function blocks are available in the honlrmControl Palette and
can be configured and used to create the required application logic:
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The Add function block adds input A through H. In H can be either standard input or a
parameter In H Par. In addition, there is a parameter called Ignore Inv In. The Master Sync
Enabled function can be activated for parameters. The “No Of Inputs” is the amount of
inputs that are considered for the output calculation.

Property Sheet
A Add (Add)
@ Execution 1
@l Function Block Name/Annotation/Composite Flash Memory Usage 0 B [0-800]
23:1] out - [null}
Execution 0 No Of Inputs - [null}
Out - {null} InA - [null}
No Of Inputs - {null} InB - [null}
InA - {null}
InB - {null} Inc - {null}
InC - {null} InD - {null}
int ol - fesi
In F - {null} InF - (null}
InG - {null} InG - [null}
InH - [null}
{} In H Par nan
£¥ Ignore Inv In true
£+ out save Out Save Fields

Fig. 61 Add Function Block and Property Sheet

Inputs must be valid to get considered for the calculation of the output. Valid values can be
positive or negative. Inputs with "null" or "0.00" are ignored and not considered in the
calculation. Inputs that are not connected have the value "null" and are ignored during the
calculation (depending on Ignore Inv In).

Note: Parameter values are only visible in the Property Sheet but not in the Function Block

view.
Add Add

0.0 Out 0.0 Out
A A A i A A A AT
A #Nulesat +] +| +| --- In A =Nuleeosy | 4| 4| === Null

In B #Nules ¢ InB =NUlleq

In C ZNules 4 In C Null-z_L

aaa aan 4.'
Ignore Inv In= True Ignore Inv In= False

Fig.62 Add - Logic Diagram
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Table 54 Inputs of Add

Input Name Description
INnA-InH This input slot is of Numeric type.
InH This input slot is of type Numeric. Since In H is also available as a
(In & Par) parameter, the slot is hidden by default. This allows you to add a

constant without using another function block.

Table 55 Outputs of Add

Output Name

Description

Out Outputs the sum of inputs A through H depending on the
parameters. If any of the input have the value "null’, then the
following applies:

0.00: If Ignore Inv In is set to “true.”
null: If Ignore Inv In is set to “false.”
No of Inputs The "No of Inputs" refers to the number of inputs taken into

account when calculating Out.
If Out is "null, the “No of Inputs” becomes "null" because no
calculation is performed.

Table 56 Parameters of Add

Parameter Name

Description

In H Par
(In & Par)

IfInH is "null," then In H Par is used for the calculation. Default is

nan.

Ignore Inv In

¢ True meansthatonly inputs with a value notequalto "null" are
considered.

¢ False meansthat as soon as an input has a value of "null," the
output Out is set to "null."

e Defaultis "true."

Out Save

e Master Sync Enabled: If you set it to “TRUE,” the last output
will be set as output for one cycle after the controller restarts.
The application can use it to return to the same state before
the controller restart.

e Out: To enable or disable the Out feature.
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Examples

Example 1: Add (Ignore Inv In set to false)

Fig. 63 Add with Ignore Inv In set to false

Add

Add

Execution 33

Out - {null}

No Of Inputs - {null}

nA 5.00 {ok] £F IgnoreInvin  false

InB - {null} (i Master SyncEnabled @ true
InC 3.00 {ok} @i 1gnore Inv In false
InD -2.00 {ok}

InE - {null}

InF - {null}

In G - {null}

Outis "null” because one of the inputs is "null."” No of Inputs is "null” because Out is "null.”

Example 2: Add (Ignore Inv In set to true)

Add

Add

Execution 33

QOut 6.00 {ok LF InHPar nan

No Of Inputs 3.00 {ok (M Master SyncEnabled () true
InA 5.00 {ok (@l InHPar nan

In B - fnull L Ignorelnvin  true

:: E g'gg EEI‘I': (W Master SyncEnabled (@ true
InE x fnull (@il lgnore Inv In true
In F - {null

InG - {null

Fig. 64 Add with Ignore Inv In set to true

Number of inputs = 3, because only valid inputs are summarized. Out is 6, because In B is
ignored because of the "null” value. Thus, the addition looks as following: Out=InA +In C +
InD=5+3-2=6.

In D - In H are not connected, and therefore they are ignored. In H Par has the value "nan,"
and therefore, it is also ignored.
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Aggregation

The aggregation function block brings together multiple inputs into a single output. The
methods, like average calculation min or max selection, can be set under the parameter
operation. It is possible to change the operation without changing the function block or the
connections.

Property Sheet
b, Aggregation [Aggregation)
@ Execution 2
= [l Function Block Name/Annotation/Composite Flash Memory Usage 0 B[0-200]

Aggregation ‘ﬁ.\ out = i}
Aggreg_atlon No Of Inputs - {null}
Execution 2 nA ] T
Out - {null} g = e T
No Of Inputs - {null} nc = e -
In B - {null} D y— -
InC - {null} nE ] -
InD - {null} InE - {oull} ¥
InE - {null} nG - {mull} i
InF - {null} InH - {null} ¥
In G - = {nu“} i} In A Par nan
P: Operation Average| L8 InHPar nan
P: Handle Inv false 4 Operation Average

£* Handle Inv false

ﬂ' Out Save Out Save Fields

[l P: Operation Lverage

@l P:Handle Inv false

Fig. 65 Aggregation - Wire Sheet and Property Sheet
In H has the highest priority if 2 inputs are the same.

Aggregation
In AZNull-+ et
In A ::= . i MNull
i | Mah. f—— Out

= MNull

Fig. 66 Aggregation - Logic Diagram
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Table 57 Inputs of Aggregation

Input Name Description

InA The value of the In A is used to perform the desired aggregation.

(In & Par) This inputis also available as a parameter, which can be helpful
for a min or max arbitration.

InB-1nG The inputs B - G values are used to perform the desired
aggregation.

InH The value of the input H is used to perform the desired

(In & Par) aggregation. This input is also available as a parameter, which

can be helpful for a min or max arbitration.

Table 58 Outputs of Aggregation

Output Name

Description

Out

The function block merges multiple inputs into a single output.
The parameter Operation can be used to set this method, which
includes average calculation and min or max selection.

The operation can be changed without changing the function
block connections.

No of Inputs

The No of Inputs refers to the number of inputs taken into
account when calculating Out.

e If Outis "null, the No of Inputs becomes "null" because no
calculation is performed.

Table 59 Parameters of Aggregation

Parameter Name

Description

In A Par e IfInAis “null,” In H Paris used as the parameter. This is used
(In & Par) for a minimum or maximum arbitration.
e IfInA Parissetto “null,” itis ignored because the parameter
Handle Inv is set to Ignore Inputs with null.
In H Par e IflInHis“null,” In HParis used as the parameter. This is used
(In & Par) for a minimum or maximum arbitration.

e IfInHParis setto “null,” it is ignored because the parameter
Handle Inv is set to Ignore Inputs with null.
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Table 59 Parameters of Aggregation (Continued)

Parameter Name Description
Operation The function block combines multiple inputs into a single output.
The type of combination is set via this parameter. Example for
Average: 3 different temperature sensors are connected to the
inputs A-C, and the average value is output at the Out. The
output No of Inputs = 3.
There are three operations: Average, Maximum, and Minimum.
¢ Average: Calculates the average of the inputs.
¢  Maximum: Maximum output of the applied inputs.
e Minimum: Minimum output of the applied inputs.
Handle Inv If this option is set to false, all inputs with a “null” value are
ignored. This is the default value.
True: If any Input is “null,” then Out = “null.” Therefore, set all
inputs to a meaningful value (for example, O or 100).
Out Save e Master Sync Enabled: If you set it to “TRUE,” the last output
will be set as output for one cycle after the controller restarts.
The application can use it to return to the same state before
the controller restart.
e Out: To enable or disable the Out feature.
Examples
Example 1: Aggregation (Handle Inv set to false)
regation
A on =]
Execution 'ﬁ In A Par nan
Out 3.52{
Mo Of Inputs 500 {} In H Par nan
::; 1'??..';0 ‘I:} Operation Average
InC - {nul
inD YT {:} Handle Inv false
InE 3.70{ok \Jl P:Operation Rverage
InF 4.20 {ok} —
InG 5.80 {okj (M P:HandleIlnv  false
InH -{i
P: Operation Avera
P: Handle Inv fa

Fig. 67 Aggregation with Handle Inv set to false

Example 2: Aggregation (Handle Inv set to true)

Aggregation

Aggregation

\Execution 49

out ok £ inAPar 0.00

No Of Inputs 8.00 fok} L InHPar 0.00

InA - {null}

{In B 1.50 {ok} -f:!- Operation Maximum
1 50 fok]

"Ilgg ;Aﬂhk} ﬁ Handle Inv true

:::E i;::g;} . P: Operation Maximum
iInG 5.80 fok} il P:Handlelnv  true
InH - {null}

P: Operation Maximurq

Fig. 68 Aggregation with Handle Inv set to true
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The divide function takes two inputs and divides them by each other. Depending on the
operation, the output is either Dividend / Divisor or Dividend modulo Divisor. When you
divide by zero, you get an error.

Ty,

Execution 3
Qut - {null}
Dividend - {null}

P: Operation Divide

Property Sheet

Divide (Divide)

il Execution

(@l Function Block Name/Annotation/Composite Flash Memory Usage 0

Out
Dividend

Divisor

{} Divisor Par

ﬂ Operation

{} Out Save

(@l P: Operation

3

B [0-200]
- [null}

- {null}

- {null}

nan

Divide

Out Save Fields

Divide

Fig. 69 Divide - Wire Sheet and Property Sheet

Dividend Divident \ 4

Divide
Dividend=Nul
Null

— Out

Divisor Divisor |
ull
Divisor =0 or Null

Fig. 70 Divide Logic Diagram

Table 60 Inputs of Divide

Input Name

Description

Dividend

If the operation is set to Divide, Out = Dividend or Divisor.

If the operation is set to Modulo, Out = Dividend modulo or
Divisor.

Divisor
(In & Par)

If the operation is set to Divide, Out = Dividend or Divisor.
If the operation is set to Modulo, Out = Dividend modulo or
Divisor.

Table 61 Output of Divide

Output Name

Description

Out

If the operation is set to Divide, Out = Dividend or Divisor.

If the operation is set to Modulo, Out = Dividend modulo
Divisor.

If the Dividend = “null” or the Divisor = “null” or “0”, the output
is “null.”
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Table 62 Parameters of Divide

Parameter Name Description
Divisor Par If Divisor is “null,” Divisor Par is used as a parameter.
(In & Par) Divisor Par must be unequal to O.

Operation There are two operations:

Modulo: Out = Dividend modulo or Divisor

Divide: Out = Dividend or Divisor

Master Sync Enabled: If you set it to “TRUE,” the last output

Out Save *
will be set as output for one cycle after the controller restarts.
The application can use it to return to the same state before
the controller restart.
e Out:To enable or disable the Out Save feature.
Examples

Example 1: Divide (Operation set to Divide)

ivi | B pivide (Divide)
[D)'II‘\:?(?EG E [ Execution
Execution 50 Out
Qut 3.33 {Ok Dividend
Dividend 10.00 {ok Divisor
Divisor 3.00 {ok £+ Divisor Par
P: Operation Divid £+ Operation

| . P: Operation

Fig. 71 Divide Operation set to Divide

Example 2: Divide (Operation set to Modulo)

10 modulo 3 =1 because (3x3)+1

B pivide (Divide)

P: Operation Modulo

gil\}lddee = [l Execution

Execution 50 Out

Out 1.00 {okl}| Dividend

Dividend 10.00 {ok} Divisor

Divisor 3.00 {ok} £} Divisor Par
ﬂ QOperation

. P: Operation

50

3.33 [ok}
10.00 {ok}
3.00 {ok}
nan

Divide

Divide

50
1.00 {ok}
10.00 {ok}
3.00 {ok}
nan
Modulo
Modulo

Fig. 72 Divide Operation set to Modulo
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Psychrometric function block calculates different temperature and relative humidity values

like enthalpy, dewpoint,

or absolute humidity.

Property Sheet
P h i A, Psychrometric (Psychrometric)
sychrometric = i
Psychrometric '@' - Execu_mn 5 - _ . =
Execution 4 \ll Function Block Name/Annotation/Composite Flash Memory Usage a B[0-200]
Out - {null} Out = (I
Temperature - {null} Temperature - [null}
Rel Humidltv = {null} Rel Humidity - [null}
P: Operation Enthalpy| £3 Operation Enthalpy
£+ out Save Out Save Fields
(@ P:Operation Enthalpy
Fig. 73 Psychrometric Function Block and Property Sheet
4 ) N
Psychrometric
==Null
Null
Temperature v
Math [ Out
Null
==Null
Supported Engineering Units
- Temperature °C or °F
- Enthalpy: kJ/kg or BTU/LB (Spyder/Lynx)
- Abs Humidity: g/kg or gm? or kg/m? or g/ff

Fig. 74 Psychrometric - Logic Diagram

Table 63 Inputs of Psychrometric

Input Name

Description

Temperature This is a 32-bit floating point input slot. It depends on the global
setting for the controller.
Rel Humidity This is a 32-bit floating point input slot. It is measured in

percentage (%).
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Table 64 Outputs of Psychrometric

Output Name Description
Out Output: Enthalpy (kJ/kg or BTU/ LB), Dewpoint, or Absolute
humidity (g/kg, kg/m3, g/m3) (Depends on the selected
operation).

Table 65 Parameters of Psychrometric

Parameter Name Description

Operation There are three operations: Enthalpy, Dewpoint, and

AbsHumidity.

e Enthalpy: This function computes the enthalpy (kJ/kg or
BTU/LB) based on the temperature ( F° or °C) and relative
humidity (%) inputs.

Enthalpy is a measure of the energy present in the air. The
warmer and more humid the air, the higher the enthalpy.
Enthalpy is important for heat recovery.

* Dewpoint: The dew pointis the temperature at which air
begins to form dew, for example, on a cold-water pipe. A
cooling ceiling should not be supplied with colder water than
the calculated dew point of the air in the room; otherwise,
drops can form on the ceiling and drip down.

¢ AbsHumidity: The absHumidity indicates the humidity in
relation to the volume. The value is measured in the supply air
and is used to control the humidification of the supply air.

Out Save ¢ Master Sync Enabled: If you set it to “TRUE,” the last output
will be set as output for one cycle after the controller restarts.
The application can use it to return to the same state before

the controller restart.

e QOut: To enable or disable the Out Save feature.

Examples
Example 1: Psychrometric (Operation set to Enthalpy)

Enthalpy = 42.3 kJ/kg
[ Psychrometric (Psychrometric)

Execution

Psychrometric 0 | Ex =
Ps hr_ometrlc Out 42.30 {ok}
Execution 51
Out 42.30 {okl| Temperature 26.30 {ok]}
Temperature 26.30 {ok}|
Rel Humidity 29.40 %RH {ok]| Rel Humidity 259.40 $RH {ok}
P: Operation Enthalpy]

£} Operation Enthalpy

(@ P:Operation  Enthalpy

Fig. 75 Psychrometric with Enthalpy
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Example 2: Psychrometric (Operation set to Dewpoint)

Dewpoint = 44.6 °F (7.03 °C)

[ Fsychrometric (Psychrometric)

. Execution 51
Psychrometric - Out i
Psychrometric u u =03 {ok}
Execution 51 == Temperature  26.30 [ok}
Out 7.03 {okl w= Rel Humidity  29.40 RH [ok}

Temperature
Rel Humidi

P: Operation

{} Operation Dewpoint
(@ Master SyncEnabled @ true

. Operation Dewpoint
[l P: Operation Dewpoint

Fig. 76 Psychrometric with Dewpoint
Example 3: Psychrometric (Operation set to Absolute Humidity)

Absolute Humidity = 6.23 kg/m3

u Psychrometric (Psychrometric)

e = [ Execution 51
sychrometric
Psychrometric u Out EeSRink]
Execution 51 == Temperature 26.30 {ck}
Qut 6.23 {ok} == Rel Humidity  29.40 $RH {ok}
Temperature 26.30 {ok} £¥ Operation  AbsHumidity
Rel Humidity 29.40 %RH {ok} -
P: Operation AbsHumidi [l Master SyncEnabled | true
@ Operation AbsHumidity

[ P:Operation  |AbsHumidity

Fig. 77 Psychrometric with Absolute Humidity
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The Exponential function block carries out a potentiation calculation Out = Bas

$Exponential @ l]J
Exponential
Execution 1
Qut - {null}
Base - {null}
P: Operation BaseAbs

e (Exponent)_

Property Sheet
A Exponential (Exponential)
. Execution 1
@l Function Block Name/Annotation/Composite Flash Memory Usage 0 B[0-900]
Out - [null}
Base - [{null}
Exponent - {null}
£ Exponent Par nan
L+ Operation BaseAbs
£+ out save Qut Save Fields

(@l P: Operation

Baselibs

Fig. 78 Exponential - Wire Sheet and Property Sheet

Base
Exponent

Exponential
Base=MNull
Null
(Exponent) | &
Base A 7 Out
Null
Exponent=Null

Base®=1; that means also 0°=1

Or*=Null

Operation
0=BaseAbs

D208 = |2 25 = 0.088

1:Neg|nvalid: -2 =25 = Null {Base=0 and Exponent is non integer).

Fig. 79 Exponential - Logic Diagram

Table 66 Inputs of Exponential

Input Name Description
Base The Base number states what is being multiplied.
Exponent The Exponent states how many times the base number is being
(In & Par) multiplied.
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Table 67 Outputs of Exponential

Output Name Description
Out An exponential calculation is a product of multiplying a number
by itself.
Out: Base (Exponent)

Table 68 Parameters of Exponential

Parameter Name Description

Exponent Par

(In & Par) If the Exponent is “null,” Exponent Par is used as a parameter.

Operation There are two operations: BaseAbs and Neglnvalid. For correct
calculation, use Neglnvalid. To avoid “null” values in very rare
cases, use BaseAbs (recommendation).

e BaseAbs: Out is calculated if both base and exponent are
negative and the exponent is not an integer value.

¢ Neglnvalid: Out becomes negative if both base and exponent
are negative and the exponentis not an integer value.

Out Save e Master Sync Enabled: If you set it to “TRUE,” the last output
will be set as output for one cycle after the controller restarts.
The application can use it to return to the same state before

the controller restart.

e Out: To enable or disable the Out feature.

Examples
Example 1: Exponential (Operation set to BaseAbs)
Result = 0.125 (Neglnvalid would have the same result)

4 exponential (Exponential)

= [l Executi 52
Exponential & W Bxecution 2
Exponential Qut 0.12 [ok}
Execution 52 i -
Out o.lz{ok} Base 2.00 {ok}
iBase 2.00 {ok] Exponent -3.00 [ok}
4 Exponent -3.00 {ok}, oo
P: Operation BaseAbs £ Exponent Par  nan

J {:I' QOperation BaseAbs

(M P: Operation BaseRbs

Fig. 80 Exponential - Example with BaseAbs

Value examples depending on operation.

BaseAbs: Out = Base (Exponent). If Base and Exponent are both negative, Out =|Basel
Exponent.

Example: 23=8,-23=_8 -20-3-_0.125,-2.503 = .0.064, -2033) = |2| -39 - 0,088. 03 =
“null”.
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The Limit function block restricts the input to the low and high limits for the following In

value:

e Lower than the Limit Low, Out is set to Limit Low.
e Higher than the Limit High, Out is set to Limit High.
¢ Between the Limit Low and Limit High, Out is set to In.

The two boolean outputs, Out Min and Out Max, can be used to determine whether the

limitation has taken place.

£} Limit High Par
£+ out save

Fig. 81 Limit - Wire Sheet and Property Sheet

Limit
out
F 3

High Limit

Out

I — g —

Property Sheet
Al Limit (Limit)
(@l Execution
Limit & (@l Function Block Name/Annotation/Composite Flash Memory Usage
Limit Out
Execution 2 = Out Min
Qut i {null} = Out Max
Qut Min - {null} = Enable
Out Max - {null} In
Enable - {null} Limit Low
In - {null} Limit High
£+ Limit Low Par

»In

Low T

Limit =~

Out

Sk-»-

Fig. 82 Limit - Logic Diagram Curve
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- [null}

- [muall}

- {null}

- [null}

- [muall}

- {null}

- [null}l

nan

nan

Out Save Fields

B[0-900]
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Limit

In=Null

Mull

In <% Limitation - Out

——" 1 )]
U
Enable

Fig. 83 Limit - Logic Diagram Flow

Table 69 Inputs of Limit

Input Name

Description

Enable The limitation occurs if Enable = “true.”
false: No limitation
true or null: Limitation
In This is the input value that is limited at Out if enabled and Limit

Low or Limit High are set.

Limit Low (In & Par)

This is the value for the lower limit.

Limit High (In & Par)

This is the value for the higher limit.

Table 70 Outputs of Limit

Output Name Description
Out Out = In, but limited between low limit and high limit.
If the low and high limits are configured and if enable is set
accordingly. There is no limitation if Limit Low > Limit High (Out
=In).
Out Min If In value is limited to the lower limit, output is “true”.
Out Max If In value is limited to the higher limit, the output is “true”.
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Table 71 Parameters of Limit

Parameter Name Description
Limit Low Par e |f Limit Low is “null,” Limit Low Par is used as a parameter.
(In & Par) e [fthe parametervalueis “null,” Limit Low function is disabled.
Limit High Par e If Limit High is “null,” Limit High Par is used as a parameter.
(In&Pan e Ifthe parameter value is “null,” Limit High function is
disabled.
Out Save e Master Sync Enabled: If you set it to “TRUE,” the last output

will be set as output for one cycle after the controller restarts.
The application can use it to return to the same state before
the controller restart.

e Out: To enable or disable the Out feature.
e Out Min: To enable or disable the Out Min feature.

¢ Out Max: To enable or disable the Out Max feature.

Examples
Example 1: Limit (Limit set to O to 100)

Out = 100. Out Max = "true".

'E Limit (Limit)

]L-i[rl‘;'l'|1|ltt .E . Execution 51
Execution 51 Out 100.00 {ok]
Out __ 100.00 {ok} = Out Min o
Out Min___ false {ok} == Out Max true {ok}
Out Max___ true {ok} == Enable - (null)
Enable - Inull} In 125.00 {ok)
In 125.00 -[g_k]: Limit Low 0.00 {ok}
Limit Low 0.00 {ok} Limit High 100.00 {ok])

Limit High 100.00 {OH £¥ Limit Low Par  nan
'I:! Limit High Par nan

Fig. 84 Limit with High Limitation
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Example 2: Limit (No high limitation)

Out = In. No limitation because Limit High is disabled (null). Low Limit is still working.

.= e o
U= Limit (Limit)

t:nr?l;t TE | . Execution 51
Execution 51 == Out 125.00 {ok}
Out 125.00 {o == Qut Min false {ok)
Out Min ___ false {o = Out Max false (o]
Qut Max _ false {o == Enable true (ok}
Enable true {o == In 125.00 {ok}
In 125_60 ok w= Limit Low 0.00 {ok}
Limit Low 0.00 {o == Limit High - {null}

» ﬂ- Limit Low Par nan
b £¥ Limit High Par  nan

Limit High - {null

Fig. 85 Limit with disabled High Limitation
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The Linear Graph function block converts the input In to the output Out based on the linear
graph curve defined by X1, X2, Y1, and Y2 and based on the Operation.

LinearGraph

Linear GrapI:\ '&
Execution 2
Qut - fnull}
Enable - fnull}
In - {null}
P: Operation Limited

Property Sheet
@ LinearGraph (Linear Graph)

@l Execution
. Function Block Name/Annotation/Composite Flash Memory Usage
Cut
w= Enable
In
X1
X2
Y1
Y2

L3 x1Par

£ 2 Par

£ virar

£ varar

ﬁ Operation
{:} Out Save
@ P:Operation

- [null}
- [null}
- {null}
- [null}
- [null}
- [null}
- [null}
nan

nan

nan

nan
Limited
Out Save Fields

Limited

Fig. 86 Linear Graph - Wire Sheet and Property Sheet

LinearGraph
Qut (Endpoint Limited)

Fig. 87 Linear Graph - Logic Diagram - Endpoint Limited

LinearGraph
Out (Endpoint Unlimited)
A

Fig. 88 Limit - Logic Diagram - Endpoint Unlimited
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LinearGraph
Out (Startpoint_Zero)

Y2
Out

Y1

/

Fig. 89 Limit - Logic Diagram - Startpoint Zero

Table 72 Inputs of Linear Graph

Input Name Description
Enable Ifitis set to “true”, it enables the function block.
In This is numeric input value.
X1 (In & Par) X Value from point 1.
X2 (In & Par) X Value from point 2.
Y1 (In & Par) Y Value from point 1.
Y2 (In & Par) Y Value from point 2.

Table 73 Outputs of Linear Graph

Output Name

Description

Out

Linear graph curve calculated as following:
Out(In)=Y1+(((In-X1)*(Y2-Y1)) /(X2 -X1))

Table 74 Parameters of Linear Graph

Parameter Name

Description

X1 Par (In & Par)

If X1 is “null,” X1 Par is used as a parameter.
XValue from point 1.

X2 Par (In & Par)

If X2 is “null,” X2 Par is used as a parameter.
XValue from point 2.

Y1 Par (In & Par)

If Y1is “null,” Y1 Paris used as a parameter.
Y Value from point 1.
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Table 74 Parameters of Linear Graph (Continued)

Parameter Name Description

Y2 Par (In & Par) If Y2is “null,” Y2 Par is used as a parameter.
Y Value from point 2.

Operation There are three operations:

e Endpoint Limited

e Endpoint Unlimited

e Startpoint_Zero (In IRM controller called as
Vav_Flow_Balance)

Out Save ¢ Master Sync Enabled: If you set it to “TRUE,” the last output
will be set as output for one cycle after the controller restarts.
The application can use it to return to the same state before

the controller restart.

e Out: To enable or disable the Out feature.

Examples
Example 1: Linear Graph (Cooling 2 calculation)

Converting from PID Cooling Output O - 100 % into 50 - 100 % for Cooling 02 to open the
first ClgO1. If ClgO1 is on 100 %, open Clg02.

PidA '= LinearGraph Clgo1 '= 1= LinearGraph Clg02 (Linear Graph)
Pid A o LinearGraph S .-. Execution 51
Execution 52 Execution 54
Out 75.00 jokl==  [out 100.00 {ok} Out B
Aux - {null} Enable - {null} == Enable - {mull}
Enable -fnull} [[==In 75.00 fok} =
Calculate Remain P: Operation Limited In 75.00 {ok}
=Controlled Value 24.12 {ol X1 - [null}
=Setpoint 23.00 {ok}
Manual - {null} LinearGraph Clgo2 p= @ - i
P: Operation Par Reverse Linear Graph L - Y1 - {null}
Execution 51
Out 50.00 {ok} "2 —
Enable - {null} £ X1 Par 50.00
=In 75.00 ok} £¥ x2 Par 100.00
P: Operation Limited
L viprar 0.00
£ v2 Par 100.00

£+ operation Limited
[l P:Operation  |Limited

Out LinearGraph

100%:

ndpoint Limited to

I
I
50%F------ «———- :
I
I
I
I
!

0% '
e 50% 75% 100% > |

Fig. 90 Linear Graph - Cooling 2 calculation
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Example 2: Linear Graph (Relative Setpoint from conventional WM)

Conventional wired wall module with relative setpoint.
1S HwRmSetpt_Out (Linear Graph)

H_meSetpt_(]ut .= . Execution 16

LlnearlGraph e out =00 o

Execution 16 = Enable - (ma1

Qut -5.00 {okif In 100.00 [ok]

Enable - {num X1 95.74 {ok}
qln 100.00 {ok} X2 14.26 {ok}
X1 95.74 {ok} vi Z5.00 {ok}
X2 14.26 {ok} ¥2 5.00 [ok}
Y1 -5.00 *{Ok} £F X1 Par nan
1y2 5.00 {ok} £ 2 par nan

P: Operation Limited g Vi Par nan

# -100..100 -> -5..5 Rel; 12..30°C Abs f2rar men

£+ Operation Limited

@l P:Operation |Limited
% -100..100 -» -5..5 Rel; 12..30°C Zbs

LinearGraph

Out = Relative Setpoint selection from conventional
wallmodule (Endpoint Limited)

In=
P SetPt10K
Characteristic

X1=
14.26%

Y2=
5eC) [
+9°F

Fig.91 Linear Graph - Relative Setpoint from conventional WM
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Example 3: Linear Graph (Absolute Setpoint from conventional WM)

Conventional wired wall module with absolute setpoint °F (°C).

1= HwRmSetpt_Out (Linear Graph)

HwRmSetpt_Out e i '

Linear Graph | o \Jll Execution 16

Execution 16! _ E::ble 12'00;”

Out 12.00 {ok}F . =

n 100.00 [ok}

Enable - {null} o 26,55 (o]
1 ln 100'(}0 {Ok} x2 11.50 {ok}
IXl 99'58 {Ok} Y1 12.00 {ok}
.X2 11'50 {Ok} Y2 30.00 {ok}
.Yl 12.00 {Ok} i} X1Par nan
Y2 30.00 {Ok} ﬂ X2 Par nan

P: Operation Limited £ vipar nan

# -100..100 -> -5..5 Rel; 12..30°C Abs L varar nan

ﬁ' Operation Limited

[ P:Operation  |Limited
W # -100..100 -> -5..5 Rel; 12..30°C Abs

LinearGraph

Out = Absolute Setpoint selection from conventional
wallmodule (Endpoint Limited)

Y1=A
30°C 1
86 °F

Y2=
12°C - | . In=
54 °F — — ) SetPt10K
X1= o X2= Characteristic

11.50% 99,58%

Fig. 92 Linear Graph - Absolute Setpoint from conventional WM in °F (°C)
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Example 4: Linear Graph (Absolute Setpoint from conventional WM)

Conventional wired wall module with absolute setpoint °F (°C).

HwRmSetpt_Out e
Linear Graph U -
Execution 16|
Qut 55.00 {ok}F
Enable - fnull}
Aln 100.00 fok}H
aX1 95.77 {ok}
X2 14.22 {ok}
Y1 55.00 {fok}
2Y2 85.00 {ok}
P: Operation Limited
# -100..100 -= -5..5 Rel; 12..30°C Abs

1= HwRmSetpt_Out (Linear Graph)

[l Execution 16
Out 55.00 [ok}

== Enable - {null}
In 100.00 {ok}
X1 95.77 [ok}
X2 14.22 [ok}
¥1 55.00 [ok}
¥2 85.00 [ok}

{I' X1 Par nan

ﬁ X2 Par nan

£F Y1Par nan

LF Y2 Par nan

£ operation Limited

[ P:Operation |Limited

K -100..100 -> -5..5 Rel;

LinearGraph

Out = Absolute Setpoint selection from conventional
wallmodule (Endpoint Limited)

Y1=A
85°C 1
185 °F

Y2=
55°C

131 °F

In=
—» SetPt10K
X2= Characteristic
95.77%

12..30°C Rbs

Fig. 93 Linear Graph - Absolute Setpoint from conventional WM in °F (°C)
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The Math Operation function block is used to perform various mathematical calculations
on a single number.

Property Sheet
MathOperation (Math Operation)

MathOperation ‘ B Executi
. |l Execution 3
Math Operation E" = N . . o -
Beniiaon 3 Ml Function Block Name/Annotation/Composite Flash Memory Usage 0 B[0-900]
Qut - Inull} Out - [null}
In - {null} n - (null}
P: Operation ident L+ Operation ident
L+ out Save Out Save Fields
[l P:Operation ident

Fig. 94 Math Operation Function Block and Property Sheet

/

MathOperation

Math -
In Operation | A ™ Out
Null

In=Null

Out=Null for Sgrt if In<0

In is converted to Integer before Factorigln)

Fig. 95 MathOperation - Logic Diagram

Table 75 Input of Math Operation

Input Name Description

In Depending on the operation, In is used to perform a
mathematical calculation or itis used to change the
representation.

Table 76 Output of Math Operation

Output Name Description

Out Result of the calculation or the new representation of the input
value.
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Table 77 Parameters of Math Operation

Parameter Name Description
Operation Following operations are possible:

ident: Out=1In

abs: Absolute value, that is absolute value

int: Integer value

frac: Fractional value

arccos: Inverse trigonometric function arccos() as radian value *1

- acrsin: Inverse trigonometric function arcsin() as radian value *1

cos: Trigonometric function cos( as radian value *1

exp: Exponential e(x)

log10: Common logarithm with base 10

ln: Natural logarithm with base e

sin: Trigonometric function sin() as radian value *1

sqgrt: Square root

tan: Trigonometric function tan() as radian value *1

round: Rounding after decimal place

sign: Resultis -1, 0, +1 depending on the sign of Inp

*1: 1rad=57.29577951° or 1°=0.017453293 rad

Out Save ¢ Master Sync Enabled: If you set it to “TRUE,” the last output

will be set as output for one cycle after the controller restarts.
The application can use it to return to the same state before
the controller restart.

e Out: To enable or disable the Out feature.

Example 1: Math (Operation set to Round)
e |dent(-24.456) = -24.456; Identical value

e  Abs(-3.1)=3.1
e Int(3.25)=3

e Frac(3.25)=0.25; Frac(-4.5394) = -0.5394

e Arccos(-1)=Pi=3.1415927; radian value

e ArcSin(1)=Pi/2=1.570796327; radian value

e ArcTan(1.0296)=0.8

e (Co0s(3.1415927) = Cos (Pi) = -1; radian value

e Exp(3)=e3=2.7182818283 =20.0855

e Logl0(120)=2.0792

e Ln(15)=loge(15)=2.7081

e Sin(3.1415927) =Sin(Pi) =0; Sin(1.570796327) = Sin(Pi/2) = 1; radian value
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e Sqrt(16)=4

¢ Tan(0.8)=1.0296

¢ Round(6.5) =7; Round(-1.5) =-1; Round(-1.51) = -2
¢  Sign(-3.4)=-1;Sign(3.4) = 1;Sign(0)=0

MathOperation (Math Operation)

MathOperation ‘ \Jll Execution 43

Math Operation - Out R
Execution .

Out == n 21.54 {ok}
iln 21 ‘

P: Operation n ’ 'l:l' Operation round

(Ml P:Operation  round

Fig. 96 Math Operation set to Round
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The Multiply function block multiplies one input with the other. Out = In A multiplied by In
B. If the result overflows the range of a single precision floating point number, the result

becomes invalid.

Property Sheet
b, Multiply (Multiply)
= . Execution
,_J,Multlply fil\'. I]J (M Function Block Name/Annotation/Composite Flash Memory Usage
Multiply
Execution 4 out
Out - [null} InA
In A - fnull} InB
i:} In B Par
i:} lgnore Inv In
£ out Save

0 B [0-900]

{null}

{null}

{nuall}

nan

true

Out Save Fields

Fig. 97 Multiply Function Block and Property Sheet

The error occurs if there is an overflow.

Multiply

Muttiplicand=Mul

Multiplicand
pica Multiplicand * Multiplier |S—» Qut
Multiplier e

Multiplier=Mull

Fig. 98 Multiply Logic Diagram

Table 78 Inputs of Multiply

Input Name Description
InA These are 32-bit floating point input slots.
In B (In & Par) These are 32-bit floating point input slots.

Table 79 Output of Multiply

Output Name Description

Out Output is the In A multiplied by In B.
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Table 80 Parameters of Multiply

Parameter Name

Description

In B Par (In & Par) °

If In B is “null,” In B Par is used as a parameter.

If In B Paris setto “nan,” it is treated as invalid.

Ignore Inv In

If this option is setto “true,” the function block considers only
valid inputs while determining the addition of the inputs.

If this option is set to “false” and any input becomes “null,”
output becomes invalid.
Default is "true.”

Out Save °

Master Sync Enabled: If you set it to “TRUE,” the last output
will be set as output for one cycle after the controller restarts.
The application can use it to return to the same state before

the controller restart.

Out: To enable or disable the Out feature.

Example 1: Multiply

Multiply In A and In B to get the output.

Multipl Multipl

Multipﬁvy H Multipqu H

Execution 1| |[Execution 7

Out 2250.00 {ok} Qut 65372.43 {ok}
ilnA 50.00 fokl HInA 90.68 {ok}
inB 45.00 fokl HInB 70.27 {ok}
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In the Negative function block input is inverted, and the output is negated after performing

the logic.
Property Sheet
Negati\;e Negative (Negative)
Negative (@ Execution 5
Execution 5 [l Function Block Name/Annotation/Composite Flash Memory Usage 0 B [0-5900]
Out - {null} Out - {null}
In - {null} In - [mull
Negate - {null} [null}
== hNegate - {null}
£ out Save Out Save Fields
Fig. 100 Negative Function Block and Property Sheet
Negative
—e— In" (1) L 4
In | N Qut
Fig. 101 Negative Logic Diagram
Table 81 Inputs of Negative
Input Name Description
In This is a 32-bit floating point input slot.
Negate If this option is selected, it negates the input.
Table 82 Output of Negative
Output Name Description
Out Output: Negation of In.
122
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Table 83 Parameter of Negative

Parameter Name Description

Out Save e Master Sync Enabled: If you set it to “TRUE,” the last output
will be set as output for one cycle after the controller restarts.
The application can use it to return to the same state before

the controller restart.

e Out: To enable or disable the Out feature.

Example 1: Negative

Provides the inverted output for that input.

Negative = Negative =

Nepative Negative

Execution 2 Execution 2)

QOut -50.00 {ok} Qut 50.00 {ok}
gIn 50.00 {ok} =In -50.00 {ok}

Negate - {null} Negate - {null}

Fig. 102 Negative Function Block
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The Reset function block increases or decreases the value In1 depending on another value
In2.

If In2 is within a specific range corresponding value of In1 is changed. A typicalexample
is increasing a room temperature setpoint (Inl) as a function of the outdoor
temperature (In2).

If the outdoor temperature is between 75.2 to 89.6 °F ( 24 to 32 °C), for example, the
room setpoint is raised by a specific value, by a maximum of 39.2 °F (4 °C).

If In2 is within a specific range corresponding value of Inl is changed. A typical example
is increasing a room temperature setpoint (In1) as a function of the outdoor
temperature (In2).

If the outdoor temperature is between 75.2 to 89.6 °F ( 24 to 32 °C), for example, the
room setpoint is raised by a specific value, by a maximum of 39.2 °F (4 °C).

Property Sheet
Al Reset (Reset)
[ Execution &
[l Function Block Name/Annotation/Composite Flash Memory Usage a B [0-900]
Reset &
Reset Qut - [null}
Execution 6 == Enable - [null}
Qut - {null} In1 - {null}
Enable - {null In2 - {mull}
In1 - {null} w1 R
In2 - fnull} %0 o
Delta - [null}
{:} X1 Par nam
ﬁ X2 Par namn
£¥ Delta Par nan
£F out Save Out Save Fields

Fig. 103 Reset Function Block and Property Sheet

Reset
Out Positiv Delta
A
Y2 | /
DeltaT !
i X1==Null or
Outlf---«-----# ; X2==Null or
| ! Delta==Null
| ! out=ln1  Qut
IN1 —+— 1 S A A ' h 4 -
In2 I i | A 'y r Y
X:1 : XI2 ¥ |Ousint |Outsint | Out=int
In1
In1==Null
In2==Mull
Enable 1

Fig. 104 Reset with Positive Delta
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Reset

Qut
A Negative Delta
Delta | X1==Null or
' X2==Null or
Y2 oo ¥ Delta==Null
Outi--——a-—-- |
i ! out=ln1  Qut
In1—— v1 4 | | \ 4 _
In2 ! i ! A Y Y
X!1 . : In2> Out=In1 | Out=In1 | Out=In1
In1
In1==Null
In2==Null
Enable 1

Fig. 105 Reset with Negative Delta

Increase room setpoint during summer

The setpoint iz increased if there is a high outside air temperature

A
Out=In1+{0..Delta) | J."
Delta=0_4°C (0.7°F) | Out=In1+Delta
| In1=23°C (73°F)
: Out=23+4=27°C (73+7T=80°F)
|
Out=In1 |
In1=23°C (73°F) I
Out=23°C (73°F) :
L ¢ |
| I
! | P OAT (In2}
OAT=24°C (75°F) OAT=32°C (90°F)
-— Qutside air temperature — — Room setpoint —
In2 = Qutside air temp (OAT) In1 = Room setpoint 23°C (73°F)
X1 = QAT start = 24°C (75°F) delta = +4°C (7°F)

X2 =0AT end = 32°C (90°F)

Fig. 106 Reset Function block to increase the cooling setpoint during summer

Note: Ifthe outside air temperature is more than 75.2 °F (24 °C), the room temperature setpoint of
73.4 °F (23 °C)is increased.

Ifthe outside airtemperature >=89.6 °F (32 °C), the maximum increase is reached (Fully Delta
is added), and the room temperature setpointis set to 80.6 °F (27 °C).
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Table 84 Inputs of Reset

Input Name Description

Enable If the Enable is set to “false,” Out = Inl, that means no offset is
added.

Inl Inl serves as the basis for the output value Out, which is either
passed through or raised or lowered by Delta, depending on the
amount of the value of In2.

In2 In2 is a numeric value that decides whether and to what amount
Inl gets an offset (Delta).

X1 X1 refers to the value of In2.

(In & Par) If In2 <= X1, Inl is not corrected, that means Out = In1 without
additional offset.

X2 X2 refers to the value of In2.

(In & Par) e IfIn2>=X2, the full Delta is added to In, that is Out = In2 +

Delta.
e IfIn2is between X1 and X2, a portion of O - 100 % of Delta is
added, that means Out=1Inl1 + 0 -100 % * Delta.

Delta Delta refers to Inl. Itis added to Inl if In2 is at an equivalent

(In & Par) range.

e IfIn2is between X1 and X2, a portion of 0 - 100 % of Delta is
added, that means Out=1Inl + 0-100 % * Delta.
e |fln2> X2, the entire Delta is added.

Table 85 Output of Reset

Output Name

Description

Out

Output: Reset (input, sensor, 0%, 100 %, reset amount).

Table 86 Parameters of Reset Function Block

Parameter Name Description
X1 Par e IfX1is “null,” X1 Par is used instead of X1.
(In & Par) e If X1 Paris setto “nan,” it is treated like “null.”
X2 Par e IfX2is “null,” X2 Par is used instead of X2.
(In&Par) e If X2 Paris setto “nan,” it is treated like “null.”
Delta Par o If Deltais “null,” Delta Par is used instead of Delta.
(In & Par) e If Delta Paris set to “nan,” it is treated like “null.”
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Table 86 Parameters of Reset Function Block (Continued)

Parameter Name Description

Master Sync Enabled: If you set it to TRUE, the last output will
be set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the
controller restart.

Out Save °

e Out: To enable or disable the Out feature.

Examples
Reset with °F:
Example 1: Reset (Setptincrease)

If the outdoor temperature In2 is < 75 °F (X1 Par), the cooling setpoint Inl of 73 °F is not
increased. The new cooling value Out corresponds to the cooling setpoint Inl.

72 setptincrease (Reset)
[l Execution 32

Out 73.00 {ok}

Setptincrease = == Enable = {mall}
Reset - In1 73.00 {ok}
Execution 3 In2 72.58 ok}
Out 73.00 fok} - E—
Enable - [null} fmart)
sin1 73.00 {ok} X2 - {null}
glli?: 72.58 {ok} Delta - (null})
#  In1=Room Setpt, In2=0AT| 3 x1 Par 25.00

L3 x2 Par 90,00

£} peltaPar  7.00

e Inl=Room Setpt, In2=0AT

Fig. 107 Reset example 1
Example 2: Reset (Setptincrease)

If the outside temperature In2 exceeds 75 °F (X1 Par), the room cooling setpoint with 73 °F
(Inl)is raised. The new cooling setpoint temperature Out = Inl1 + a percentage of Delta =
73.52 °F.

.- N . o
= Setptincrease (Reset)

(@ Execution |32
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Out 73.53 [ok}

m= Enable - {null}
Setptincrease L
Reset - In1 73.00 [ok}
Execution 32 In2 76.13 [ok}
Out 73.53 {okl| X1 _ o=
Enable - {null} ' ()
4inl 73.00 {okl| X2 - {null}
1in2 76.13 {ok} Delta ~ [null}
# In1=Room Setpt, In2=0AT

£¥ x1 Par 75.00

£+ x2 Par 90.00

£* peltaPar  7.00

Inl=Room Setpt,

Fig. 108 Reset example 2

In2=0AT
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Example 3: Reset (Setptincrease)

At the outdoor temperature of 82.58 °F (In2), the cooling setpoint Inl1 =73 °F is increased

by 3.54 °F, Out = 76.54 °F.

'E Setptincrease (Reset)

UMl Execution 32

= Qut 76.54 {ok}
Setptincrease e == Enable = {null}
Reset = = nl 73.00 {ok}
Execution 32
Out 7654 [ok} o e LRt
Enable - fnull} X1 - [null}
In1 73.00 {ok} — - {null}
In2 82.58 {ok
#___In1=Room Setpt, In2=0AT. - Delta = il

£+ x1Par 75.00

L3 x2 Par 90.00

¥ peltaPar  7.00

e Inl=Room Setpt, In2=0AT

Fig. 109 Reset example 3

Example 4: Reset (Setptincrease)

At the outdoor temperature of 91.54 °F (In2), the cooling setpoint Inl =73 °F is increased

by the fully delta of 7 °F, Out = 80 °F.

1S Setptincrease (Reset)
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Fig. 110 Reset example 4

[l Execution |32
== Out 80.00 {ok}
Setptincrease == Enable - {null}
Reset L= - n1 73.00 {ok}
Execution 32
- 02 91.54 {ok
Out 80.00 {ok} {ok}
Emable -{n - X1 - {null}
din1 73.00 {ok -2 = (o}
qIn2 91.54 {ok]
# _ In1=Room Setpt, In2=0A Delta {null}
L3 x1Par 75.00
L3 x2Par 90.00
£} DeltaPar 7.0
- * Inl=Room Setpt, In2=0RT
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Reset with °C:

Example 1: Reset (Setptincrease)

If the outdoor temperature In2 is < 24 °C (X1 Par), the cooling setpoint Inl1 of 23 °C is not

increased. The new cooling value Out corresponds to the cooling setpoint Inl.

#S setptincrease (Reset)
[ Execution 32

Setptincrease = out 23.00 [ok}
Reset L - = Enable - [null)
Execution 32 " ini 23.00 {ok)
Out 23.00 {ok} In2 22.78 (oK}
Enable - {null} " X1 - {oull}
ilnl 23.00 {ok} . 2 - {null)
iln2 22.78 {ok} Delta - {null}
#  In1=Room Setpt, In2=0AT Lhxapar 2400
43 %2 Par 32,00
£$ DeltaPar  4.00
[l # Inl=Room Setpt, In2e=OAT

Fig. 111 Reset example 1

Example 2: Reset (Setptincrease)

If the outside temperature In2 exceeds 24 °C (X1 Par), the room cooling setpoint with 23 °C
(Inl)is raised. The new cooling setpoint temperature Out = Inl + a percentage of Delta =

23.25°C.

'E Setptincrease (Reset)

. Execution 32

Qut 23.25 K
Setptincrease ,u fok}
Reset i == Enable - [mull}
Execution 32 in1 23.00 {ok}
Qut 23.25 {ok} In2 24.50 {ok}
Enable - {null} x1 - {null}
qInl 23.00 {ok} ¥ S
qIn2 24.50 {ok} e = (ol
# In1=Room Setpt, In2=0AT
L3 xapar 24.00
L3 32 Par 32.00
£} peltaPar 400
K Inl=Room Serpr, In3=OAT

Fig. 112 Reset example 2
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Example 3: Reset (Setptincrease)

At the outdoor temperature of 28.16 °C (In2), the cooling setpoint Inl1 =23 °C is increased
by 2.08 °C, Out = 25.08 °C.

S Setptincrease (Reset)

Setptincrease e
Reset L=
Execution 32|
Out 25.08 {ok}
Enable - {null}
qin1 23.00 fok}
3In2 28.16 fok}
#  In1=Room Setpt, In2=0AT

M Execution |32

= Out 25.08 {ok}
== Enable - {null}
=l 23.00 {ok}
-2 28.16 {ok}
w— X1 - {null}
— D - {null}
w= Delta - {nall}
£+ X1 Par 24.00

£+ x2 Par 32,00

£+ DeltaPar  4.00

™ Inl=Rocm Setpt, In2=0AT

Fig. 113 Reset example 3

Example 4: Reset (Setptincrease)

At the outdoor temperature of 32.57 °C (In2), the cooling setpoint In1 = 23 °C is increased
by the full delta of 4 °C, Out = 27 °C.

'E Setptincrease (Reset)

[ Execution 32

Setptincrease =
Reset Lo
Execution 32
Dut 27.00 {ok}
Enable -{ nqﬁ
2Inl 23.00 {o
din2 32.57 {okl|
#  Inl=Room Setpt, In2=0AT

- Qut 27.00 {ok}
wm= Enable = {null}

m nl 23.00 {ok}

- 02 32.57 {ok}

— X1 - {null}

— 2 - {mull}

== Delta - {null}

£F x1Par 24.00

L} X2 Par 32.00

£F DeltaPar  4.00

(m# Inl=Room Setprt,

Fig. 114 Reset example 4
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The Subtract function block subtracts one input from the other. Out=In A -In B.

Property Sheet
Subtract (Subtract)
. Execution 7
Jlgl.ljlll;ttrra;acf[:t ‘1 . Function Block Name/Annotation/Composite Flash Memory Usage a B[0-900]
Execution 7 Out = [l
Out - {null} nA - {null}
InA - fnull} nB - [null}
Lk InBPar nan
£+ 1gnore Inv In true
£+ out Save Out Save Fields

Fig. 115 Subtract Function Block and Property Sheet
If the result overflows the range of a single precision floating point number, the result
becomes “null.”

Choiktract
=ubtracit

In A
InB

L
@)
=

s

InA-InB

ala
—

Fig. 116 Subtract Logic Diagram

Table 87 Inputs of Subtract

Input Name Description
InA This is a 32-bit floating point input slot.
In B (In & Par) This is a 32-bit floating point input slot.

Table 88 Output of Subtract

Output Name Description

Out Output:InA-InB
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Table 89 Parameters of Subtract

Parameter Name

Description

In B Par (In & Par) °

If In B is “null,” In B Par is used as a parameter.

If In B Par is set to “nan,” it is treated like “null.”

Ignore Inv In

If this option is set to true, the function block considers only
valid inputs while determining the subtraction of the inputs.

If this option is set to false, and any input becomes “null,” the
output becomes invalid.

Default is "true.”

Out Save °

Master Sync Enabled: If you set it to “TRUE,” the last output
will be set as output for one cycle after the controller restarts.
The application can use it to return to the same state before

the controller restart.

Out: To enable or disable the Out feature.

Example 1: Subtract

Provide the output of InA - InB.

Subtract Subtract

Subtract = Subtract =

Execution 3| |Execution 9

Out 5.00 fokl| |Out -20.41 {ok}
=ln A 30.00 {ok} HInA -90.68 {ok}
Sin B 25.00 {ok} InB -70.27 {ok}
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Fig. 117 Subtract Function Block
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The Digital Filter function block is used for smoothing or filtering values. Smoothing or
filtering values for outdoor temperature, supply temperature, and exhaust air volume flow
or brightness is possible. The filter works for both fast and slow-changing values (duct
pressure and outside air temperature). This allows the fluctuations in measured values to
be stabilized. The output can be setto zero or the first valid input value read in the first DDC

cycle after powering up.

The function block internally remembers the previous Out value, which is required for the
next DDC cycle's calculation of the new Out value.

Property Sheet
DigitalFilter (Digital Filter)
IDigitalFilter I (M Execution :
Digital Filter [#l Function Block Name/Annotation/Composite Flash Memory Usage |0 B[0-900]
Execution 8 out - {muil}
Out - fnull} n R
In - fnull} LF Filter Type 0
L Time 1.00s
LF Initialize false
L+ out Save Out Save Fields

Fig. 118 DigitalFilter Function Block and Property Sheet

Table 90 Input of Digital Filter

Input Name Description

The In value is the base for the Out value. In terms of the Filter
Type and the Time parameter, the Out follows the In.

If In has a value of “Null,” “+inf,” or “-inf,” then Out is set
immediately to the In value irrespective of the Filter Type and the
Time.

Similarly, if In changes from “Null” or “+inf” or “~inf” to a valid
value, the valid value is immediately set on Out.

Note: If a temperature value is connected at the input In, which is read in
via a Ui Terminal, this value can have the value +-inf/-inf for Sensor
Open/Short. The +-inf values are immediately passed to the output
Out.

Numeric: 32-Bit floating Point value.
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Table 91 Output of Digital Filter

Output Name

Description

Out

Output filtered value.
Numeric: 32-Bit floating Point value.

Table 92 Parameters of Digital Filter

Parameter Name

Description

Filter Type

0: PT1 filter
Numeric: 32-Bit Numeric value: O - 32, Default: O.

Time

Filter time constant (Sec).
Numeric: 32-Bit Integer value: 1 - 65535, Default: 1.

Initialize

False: Initialize the filter with the first valid input value.
True: Initialize the filter with value O.
Default: False

Out Save

¢ Master Sync Enabled: If you set it to “TRUE,” the last output
will be set as output for one cycle after the controller restarts.
The application can use it to return to the same state before
the controller restart.

e Out: To enable or disable the Out feature.

Examples

Example 1: Digital Filter

In=15, Filter Type = 0, Time = 10 sec, Initialize = true

The below picture shows the value 11.30 after 7 Secs of an execution.

DigitalFilter1

Digtal Filter E

Execution 15

Qut 11.30 {ok}
gln 15.00 {ok}

Fig. 119 DigitalFilter Function Block

Example 2: Digital Filter

In =20, Filter Type =0, Time = 10 sec, Initialize = true

The below picture shows the value 17.30 after 8.5 Secs of an execution.
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DigitalFilter1 g

Digital Filter

Execution 15

Qut 17.30 {ok}
alli] 20.00 ok}

Fig. 120 DigitalFilter Function Block
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The Flow Velocity function computes the flow and velocity based on the measured pressure
and the K Factor. K Factor is often used in terminal unit controls to calculate the actual
airflow. From iteration to iteration, the function block keeps track of the last state of the
Auto Set Offset. On power-up or reset, this is set to “true” so that Auto Set Offset cannot be
executed on a reset or power-up.

Slow = K JAP - offset

and

Vel = flow/area

Property Sheet
FlowVelocity (Flow Velocity)
[l Execution E]
J] : : []j @ Function Block Name/Annotaticn/Composite Flash Memory Usage 0 B[0-900]

FlowVeloci Elow -
Flow Velocit? close = i:ﬁii
Execution 9 -
Clow — fnull} Velocity - {null}
Offset - {null} Pressure - {null}
Velocity - {null} Auto Set Offset - {mull}
Pressure - {null} Clear Offset - {mall}
Auto Set Offset - {null} Area - (il
Clear Offset - {null} K Factor T
Area = i:} Pressure Par 0.00
K Factor - {null} ° :

i:} K Factor Par 0.00

£+ Auto Set Offset Par 0.00

£} Clear Offset Par 0.00

i:} Area Par 0.00

£+ Out Save Qut Save Fields

Fig. 121 FlowVelocity Function Block and Property Sheet

Table 93 Inputs of Flow Velocity

Engineering Unit
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Input Name Description Imperial (Metric)
Offset Input pressure offset correction to adjust the inW (Pa)
(In & Par) Flow to Zero.
Numeric: 32-Bit Floating Point value >=-inf-
<inf
Pressure Air pressure is measured via a pitot tube. inW (Pa)
(In & Par) Numeric:
32-Bit Floating Point value >=-inf-<inf
Default: Null
Auto Set Offset | Input correction pressure offset inW (Pa)
(In & Par) Numeric: 32-Bit Floating value: >=-inf-<inf
Default: Null
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Table 93 Inputs of Flow Velocity (Continued)

Engineering Unit

Input Name Description Imperial (Metric)
Clear Offset Reset correction pressure offset to value O. inW (Pa)
(In & Par) Numeric: 32-Bit Floating value: >=-inf-<inf
Default: Null
Area Area (ft"2) ft*2 (m2)
(In & Parn) Numeric: 32-Bit Floating value: >=-inf-<inf
Default: Null
K Factor Actual flow corresponding to a velocity ft*3/min (m3/hr)
(In & Parn) pressure sensor output of 1” w.g. or 249 Pa.

Numeric: 32-Bit Floating value: >=-inf-<inf
Default: Null

Table 94 Outputs of Flow Velocity

Output Name

Description

Engineering Unit
Imperial (Metric)

Flow Airflow ft*3/min (CFM) or
Numeric: 32-Bit Floating point value, >=-inf- m3/hr
<inf
Velocity Air flow velocity ft/min (m/hr)
Numeric: 32-Bit Floating point value, >=-inf-
<inf
Table 95 Parameters of Flow Velocity
Parameter Descriotion Engineering Unit
Name P (Metric/Imperial)
Flow Par Airflow ft*3/min (CFM) or
Numeric: 32-Bit Floating point value, >=-inf- m3/hr
<inf
Offset Par Input press Offset correction inW (Pa)
Numeric: 32-Bit Floating Point value >=-inf-
<inf
Velocity Par Air flow Velocity ft/min (m/hr)

Numeric: 32-Bit Floating point value, >=-inf-
<inf
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Table 95 Parameters of Flow Velocity (Continued)

Numeric: 32-Bit Floating value: >=-inf-<inf,
Default: Null

Parameter Description Engineering Unit
Name P (Metric/Imperial)
Pressure Par Air Pressure inW (Pa)
Numeric: 32-Bit Floating Point value >=-inf-
<inf
Default: Null
AutoSetOffSet Input correction pressure offset inW (Pa)
Par Numeric: 32-Bit Floating value: >=-inf-<inf,
Default: Null.
ClearOffSet Par | Reset correction pressure offset to value O. inW (Pa)
Numeric: 32-Bit Floating value: >=-inf-<inf,
Default: Null
Area Par Area ft*2 (m?2)

KFactor Par

Actual flow in corresponding to a velocity
pressure sensor output of 240 Pa or 1" w.g.
Numeric: 32-Bit Floating value: >=-inf-<inf,
Default: Null.

ft*3/min (m3/hr)

Out Save

e Master Sync Enabled: If you set it to
“TRUE,” the last output will be set as output
for one cycle after the controller restarts.
The application can use it to return to the
same state before the controller restart.

e Offset: To enable or disable the Offset:
feature.

¢ Velocity: To enable or disable the Velocity
feature.

e Flow: Toenable ordisable the Flow feature.

Example 1: FlowVelocity

If Pressure is 2.02 in per wc, offset is 0.02 in per wc, K Factor is 1015 cfm, and the area is
0.54 square feet (10 in. diameter), the flow will be 1015 ft per min, and velocity will be 1879

ft per min.

IRM FUNCTION BLOCKS USER GUIDE

FlowVeloci

Flow ‘\a’elc;cit;ciyr
Execution 27
Flow 1015.00 cfm {ok}
Offset 1.02 in/wec {ok}
Velocity 1879.63 ft/min {ok}
iPressure 2.02 in/wc {ok}
jAuto Set Offset 0.02 {ok}
iClear Offset 0.00 {ok}
1Area 0.54 ft? Jok}
1K Factor 1015.00 cfm {ok}

Fig.122 FlowVelocity Function Block
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The Encode function translates enumerations of a digital value into different enumeration
numbers, allowing standard and custom enumerations to be combined and used together.

e IfInEnum and one of the In values match, the appropriate output value is calculated,
and Fire = “true.”

e Ifthereis no match, Output =InEnum, and Fire = “false.” Disable stops the function and
INnEnum = Output.

Property Sheet
At Encode (Encode)
LJ]E d [l] @ Execution 10
ncoae l@ (Ml Function Block Name/Annotation/Composite Flash Memory Usage a B[0-900]
Encnde Output - {null}
w m= Fire - {null}
Execution 10 = :
Uutput . .[nu“} w= Disable - (null} 3
- Inl - {null} ¥
Fire - {null} in2 = o) s
In Enum - {null} e s :
Disable . 'Inul_l_} In5 - [null} ¥
In6 - {null} ¥
|n1 i {nu::} In7 - {null} ¥
|I"|2 -+nu Ing - (nu11} ¥
-{ } Ing - {null} ¥
|n3 i {nu“-} Outl - {null} ¥
|n4 - .Inuu} out2 - [null} k3
Qut3 - {null} ¥
|n5 . '{nu“.} Outd - {null} ¥
|I"|E a _Inuu} outs - {null} ¥
Quté - {null} ¥
|r‘.?I i {null} Qut? - {null} F
ing “dnulll = :
InS = -Inu“} glanar 0.00
In2 Par 0.00
UUtl i 'Inu“} £+ In3Par 0.00
_ £¥ In4Par 0.00
Uu-tz {HUIH L3 In5Par 0.00
QOut3 . {null} L+ in6 Par 0.00
Out4 fnullll 50T .
Quts - {null} g b e
Quts = 'IFILI“} £+ out2 Par 0.00
£¥ out3 Par 0.00
Out7 i {nu“-} % outa Par 0.00
Outs . .{nu“} £+ outs Par 0.00
£} outs Par 0.00
QOut9 = {null} ¥ out7Par 0.00
£+ outs Par 0.00
£+ outo Par 0.00
£ out Save Qut Save Fields

Fig. 123 Encode Function Block and Property Sheet
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Table 96 Inputs of Encode

Input Name

Description

Fire

If InEnum matches with any input Inl to In9, then output Fire =
1.
Numeric: Binary value, O - 1.

INnEnum

If the value of InNEnum is not matching with any of the Inl to In9
values, Output = InEnum, and FIRE = “false.”

If Disable is “true” the Output = InEnum.

Numeric: 32 Bit Floating value 0-255, Default: Null

Disable

Function disable (InEnum = Output).
Numeric: Binary value 0-1, Default: Null

Inl

Numeric: 32 Bit Floating value O - 255, Default: Null

In2

Numeric: 32 Bit Floating value O - 255, Default: Null

In3

Numeric: 32 Bit Floating value O - 255, Default: Null

In4

Numeric: 32 Bit Floating value O - 255, Default: Null

In5

Numeric: 32 Bit Floating value O - 255, Default: Null

In6

Numeric: 32 Bit Floating value O - 255, Default: Null

In7

Numeric: 32 Bit Floating value O - 255, Default: Null

In8

Numeric: 32 Bit Floating value O - 255, Default: Null

In9

Numeric: 32 Bit Floating value O - 255, Default: Null

Table 97 Outputs of Encode

Output Name

Description

Outl

If InNEnum =Inl, Out=Inl.
Numeric: 32 Bit Floating value O - 255, Default: Null

Out2

If InEnum =1In2, Out = In2.
Numeric: Binary value O - 255, Default: Null

Out3

If InEnum =In3, Out = In3.
Numeric: 32 Bit Floating value O - 255, Default: Null

Out4

If InNEnum =In4, Out = In4.
Numeric: Binary value O - 255, Default: Null

Out5

If InNEnum =1In5, Out =In5.
Numeric: 32 Bit Floating value O - 255, Default: Null

Out6

If InNEnum =In6, Out = In6.
Numeric: Binary value O - 255, Default: Null
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Table 97 Outputs of Encode (Continued)

Output Name

Description

Out7 If InNEnum =In7, Out = In7.

Numeric: 32 Bit Floating value 0-255, Default: Null
Out8 If InEnum =1In8, Out = In8.

Numeric: Binary value O - 255, Default: Null
Out9 If InNEnum =1n9, Out =In9.

Numeric: Binary value O - 255, Default: Null

Table 98 Parameters of Encode Function

Parameter Name

Description

In1 Par (In & Par)

Numeric: 32 Bit Floating value O - 255, Default: Null

In2 Par (In & Par)

Numeric: Binary value O-1, Default: Null

In3 Par (In & Par)

Numeric: 32 Bit Floating value O - 255, Default: Null

In4 Par (In & Par)

Numeric: 32 Bit Floating value O - 255, Default: Null

In5 Par (In & Par)

Numeric: 32 Bit Floating value O - 255, Default: Null

In6 Par (In & Par)

Numeric: 32 Bit Floating value O - 255, Default: Null

In7 Par (In & Par)

Numeric: 32 Bit Floating value O - 255, Default: Null

In8 Par (In & Par)

Numeric: 32 Bit Floating value O - 255, Default: Null

In9 Par (In & Par)

Numeric: 32 Bit Floating value O - 255, Default: Null

Outl Par If InNEnum =Inl, Out=Inl.

Numeric: 32 Bit Floating value O - 255, Default: Null
Out2 Par If InEnum =1n2, Out =In2.

Numeric: Binary value O - 255, Default: Null
Out3 Par If InEnum =1n3, Out =In3.

Numeric: 32 Bit Floating value O - 255, Default: Null
Out4 Par If InNEnum =In4, Out = In4.

Numeric: Binary value O - 255, Default: Null
Out5 Par If InEnum = In5, Out = In5.

Numeric: 32 Bit Floating value O - 255, Default: Null
Out6 Par If InNEnum =In6, Out = In6.

Numeric: Binary value O - 255, Default: Null
Out7 Par If InEnum =1In7, Out = In7.

Numeric: 32 Bit Floating value O - 255, Default: Null
Out8 Par If INEnum =1n8, Out =In8.

Numeric: Binary value O - 255, Default: Null
Out9 Par If InEnum =1n9, Out = In9.

Numeric: Binary value O - 255, Default: Null
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Table 98 Parameters of Encode Function (Continued)

Parameter Name Description

Out Save e Master Sync Enabled: If you set it to “TRUE,” the last output
will be set as output for one cycle after the controller restarts.
The application can use it to return to the same state before

the controller restart.

e  Output: To enable or disable the Out feature.

e Fire: To enable or disable the Fire feature.

Examples
Example 1: Encode

If the value of InENum is not matching with any of the Inl to In9 values, Output = InEnum
and Fire = “false.”

InEnum = 15, Output = 15, Fire = “false.”

Encode =

Encode L =

Execution 32
Qutput  15.00 {ok}
Fire false {ok}
In Enum__ 15.00 {ok}
Disable - {null

In1 0.00 {ok}
In2 1.00 {ok}
In3 2.00 {ok}
In4 3.00 {ok}
In5 4.00 {ok}
In6 5.00 {ok}
In7 6.00 {ok}
Ing 7.00 {ok}
Ing 8.00 {ok}
Qut1 0.00 {ok}
Qut2 2.00 {ok}
Qut3 2.00 {ok}
Qut4 0.00 {ok}
Quts 7.00 {ok}
Qute 0.00 {ok}
Qut7 255.00 {ok}
Quts 255.00 {ok}
Quts 3.00 {ok}

Fig. 124 Encode
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Example 2: Encode

If the value of INENum is not matching with any of the Inl1 to In9 values, Output = InEnum
and If Disable = “true”, Output = InEnum.

InEnum = 15, Output = 15, Disable = “true”, Fire = “true.”

Encode i
Encode -
Execution 32
Qutput  15.00 {ok}
Fire true fok}

In Enum__ 15.00 {ok}
Disable true {overrid

Inl 0.00 ok}
In2 1.00 {ok}
In3 2.00 {ok}
In4 3.00 jok}
In5 4.00 {ok}
In6 5.00 fok}
In7 6.00 fok}
Ing 7.00 {ok}
Ing 8.00 {ok}
Qutl 0.00 {ok}
Qut2 2.00 {ok}
Qut3 2.00 ok}
Qut4 0.00 {ok}
Quts 7.00 fok}
Quts 0.00 {ok}

QutT 255.00 {ok}
Quts 255.00 {ok}
Qutg 3.00 jok}

Fig. 125 Encode

To map a standard HVAC enumeration into a custom enumeration, the standard HVAC
enumeration and desired mapping is as shown below table.
Table 99 HVAC Enumeration and Desired Mapping

In Parameter Ll E.nume'ration Pac:'::r'l):tter Outpu?
Configurations # Enumerations

inl HVAC_AUTO 0 outl COOL_MODE

in2 HVAC_HEAT 1 out2 HEAT_MODE 2

in3 HVAC_MORNING- 2 out3 HEAT_MODE 2
WARM_UP

in4 HVAC_COOL 3 out4 COOL_MODE

in5 HVAC_NIGHT_PURGE 4 outb NIGHT_MODE 7

in6 HVAC_PRECOOL 5 out6 COOL_MODE

in7 HVAC_OFF 6 out7 OFF_MODE 255

in8 HVAC_TEST 7 out8 OFF_MODE 255

in9 HVAC_EMERGENCY_HEAT | 8 out9 EMERGE_HEAT 3
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Table 99 HVAC Enumeration and Desired Mapping (Continued)

IRM FUNCTION BLOCKS USER GUIDE

Example 3: Encode

INEnum = 4, that is HYAC_NIGHT PURGE, Outputis in NIGHTMODE = 7.

Fig.126 Encode

Block 2 HVAC_FAN_ONLY 9 Block2 not used Pass through (output
passed =9) (Does not require
through mapping because the
output is the same as
the input.)
Block2in1 HVAC_NUL 255 | Block20utl REHEAT_MODE
inEnum Encode Encode
In1,2,3 Out inEnum | 5 4 piock Out
disable in4,5,8 In1,2,3
In7,8,9 In4,5,6
Out1,2,3 In7.8.9
Out4,5,6 Fire disable | out1,2,3 Fire
Out7 Out4,5,6
Out8 Out7
Out9 Out8
out9

Encode i J[Encodel = [l
Encode e Encode —

Execution 32 Execution 38
Qutput 7.00 {ok} Qutput 7.00 {ok}
Fire true {ok} Fire true {ok}
In Enum 4.00{ok} In Enum 7.00 {ok}
Disable false {overrid Disable true fok}
Inl 0.00 {ok} Inl 255.00 {ok}
In2 1.00{ok} In2 0.00 {ok}
In3 2.00{ok} In3 0.00 {ok}
In4 3.00 {ok} In4 0.00 fok}
In5 4.00 {ok} In5 0.00 {ok}
In6 5.00 1ok} In6 0.00 {ok}
In7 6.00 {ok} In7 0.00 {ok}
In8 7.00 {ok} In8 0.00 {ok}
In9 8.00{ok} In9 0.00 {ok}
Qutl 0.00 {ok} QOutl 1.00 {ok}
Qut2 2.00{ok} Out2 0.00 {ok}
QOut3 2.00 1ok} Out3 0.00 {ok}
Qutd 0.00 {ok} Qut4 0.00 {ok]}
Qut5 7.00 1ok} Quts 0.00 {ok}
Qutb 0.00{ok} Qutb 0.00 fok}
Qut? 255.00 {ok} Qut7y 0.00 {ok}
Qut8 255.00 {ok} Out8 0.00 {ok}
Qut9 3.00 1ok} Qut9 0.00 {ok}

Fig. 127 Encode
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CHAPTER

BIT FUNCTIONS FUNCTION
BLOCKS

The following Bit function blocks are available in the honlrmControl Palette that can be
configured and used to create the required application logic:

e BitAnd
e BitOr

e Numeric To Bit

v Q) BitFunctions
» A eitand

» [ eitor

[ HE MumericToBit

Fig. 128 BitFunctions Function Blocks
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The Bit And function block provides the bitwise output by performing logical AND
operation bitwise between inputs In and Mask value.

It works on the bits of the input rather than the actual value of the input. Bitwise binary AND
does the logical AND of the bits in each position of a number in its binary form. It compares
each input bit to the corresponding bit of the mask value. If both bits are 1, the
corresponding result bitis set to “1.” If not, the corresponding result bit is set to “0.”

Property Sheet
Al BitAnd (Bit And)
BitAnd & (@l Execution 1
Bit Anq (@l Function Block Name/Annotation/Composite Flash Memory Usage 0 B[0-200]
Execution al out - null}
gﬁi EaiE Zer;){_n;::ll} == (Qut Equal Zero - {null}
Enable - {null} == Enable - {null}
In ~fnull} In - (nul1}
Mask - [null}
L Mask Par 0
£+ out save Qut Save Fields

Fig. 129 BitAnd Function Block and Function Block and Property Sheet

If In or Mask = “null,” Out and Out Eq Zero = “null.” If Enable is set to “false.” Out = In and
EqgZero = false.

BitAnd

if Enable==False

If In==Null

Enable

Out= : : » Qut
In InANB Mask *Null ‘.'False TNLIH

Mask o » EgZero

lNuII Out=In

If Mask==Null

Fig. 130 BitAnd Logic Diagram
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Table 100 Inputs of BitAnd

Input Name Description
This is a boolean point. If it is set to “true,” it enables the function
Enable
block.
In Integer value.
Mask Integer value
(In & Par) 9 )
Table 101 Outputs of BitAnd
Output Name Description
Out Out: In BitAnd Mask

Out Equal Zero

If Out is zero, then Out Equal Zero is “true.”

Table 102 Parameters of BitAnd

Parameter Name

Description

Mask Par If Mask is “null” or not connected, Mask Par is used as a
(In & Par) parameter.
Out Save ¢ Master Sync Enabled: If you set it to “true,” the last output will

be set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the
controller restart.

e Out: To enable or disable the Out Save feature.

e Out Equal Zero: To enable or disable the Out Equal Zero
feature.
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Examples

Example 1: BitAnd (In set to 6 and Mask set to 5)

Inis “6” and Mask is “5.”
e Set Enable to “true.”

e Convert “6” and “5” to binary value that is “110” and “101.
e Make an AND logic for each bit. 1 AND 1 give 1; anything else gives O.
e Convertthe value from binary to an integer from “100” to “4”. Function block passes the

value as output.

Table 103 Bit And Example (In is 6 and Mask is 5)

Fig. 131 In “6” and Mask “5”

Example 2: BitAnd (In set to 4 and Mask set to 3)

Inis “4” and Mask is “3”.

e Set Enable to “true.”

e Convert “4” and “3” to binary value that is “100” and “011”.
e Make an AND logic for each bit. 1 AND 1 give 1; anything else gives O.

Name of the inputs and output Integer Binary
In 6 1
Mask 5 0
Out 4 0
Output Equal Zero false
BitAnd
Bit And E
Execution 25
Out 4.00 {ok}
Qut Equal Zero false {ok}
Enable true jok}
In 6.00 {ok}
Mask 5.00 jok}

e Convertthevalue from binary to an integer from “000” to “O”. Function block passes the

value as output.

Table 104 Bit And Example (In is 4 and Mask is 3)

Name of the inputs and output Float Binary
In 4 1 0]
Mask 3 0 1
Out 0 0 0
Output Equal Zero true
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BitAnd
Bit And E

Execution 25
Qut 0.00 {ok}
Qut Equal Zero true {ok}
Enable true {ok}
In 4.00 {ok}
Mask 3.00 {ok}

Fig. 132 In “4” and Mask “3”

Example 3: BitAnd (In set to 4 and Mask set to “3)

Inis “4” and Mask is “3.

e Enableis set to “false.”

¢ Ifthe Enable is “0,” the output value is the same value of input which is 4.
However, Out = “0” and it disables the calculation, and “false” will be set as output

because Out is not zero.
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BitAnd

Bit And E
Execution 25
Qut 4.00 {ok}
Qut Equal Zero false {ok}
Enable false {ok}
In 4.00 {ok}
Mask 3.00 {ok}

Fig. 133 In “4” and Mask “3”

148



Bit Or function block provides the bitwise output by performing logical OR operation
bitwise between input In and Mask value.

Operator compares each binary digit across two integers and gives back “1” if either of the
inputs is “1.” If not, it returns to “0”.

Property Shest
b Bitor (Bit Or)
BitOr & [l Execution 2
Bit Or = (W Function Block Name/Annotation/Composite Flash Memory Usage 0 B[0-500]
Execution 2 o
ut - {null}
Qut - fnull} out toual 2 =
Out Equal Zero - {nu utqual zero - {null}
Enable - {null} == Enable - {null}
In - fnull} In - {null}
Mask - [null}
{} Mask Par 0
£+ out Save Out Save Fields

Fig. 134 BitOrFunction Block and Property Sheet
If In or Mask = “null,” Out and EgZero = “null”. If Enable = “false” Out = In and EgZero =

“false”.
f Enable==False
I-. ||-==r-]|.|
Mull Out=In
Enable - ,], Il
In —4 ou- - » Qut
False 'Tr-hll

I' MNull
Mask T nORMask| Y7 ¥ T » EqZero

If Mask==Null

Fig. 135 BitOr Logic Diagram

Table 105 Inputs of Bit Or

Input Name Description
Enable This is a Boolean point. If it is set to true, it enables the function
block.
In Integer value.
Mask (In & Par) Integer value.
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Table 106 Outputs of Bit Or

Output Name

Description

Out

Out: In BitOr Mask

Out Equal Zero

If Out is zero, Out Equal Zero is “true.”

Table 107 Parameters of Bit Or

Parameter Name Description

Mask Par If Mask is “null” or not connected, Mask Par is used as a

(In & Par) parameter.

Out Save e Master Sync Enabled: If you set it to “true,” the last output will
be set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the
controller restart.

e Out: To enable or disable the Out Save feature.
e Out Equal Zero: To enable or disable the Out Equal Zero
feature.
Examples

Example 1: Bit Or (In set to “6” and Mask set to “5”)

e Set Enable to “true.”

e Convert “6” and “5” to binary value that is “110” and “101.

e Make an OR logic for each bit. 0 OR O gives 1; anything else gives 1.

e Convertthe value from binary to an integer from “111” to “7.” Function block passes the

value as output.

Table 108 Bit Or Example (In is 6 and Mask is 5)

Name of the inputs and output Float Binary
In 6 1 1
Mask 5 1 0
Out 7 1 1
Output Equal Zero false
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BitOr

Bit Or m ‘

Execution 2

Out 7.00 {ok

Out Equal Zero false fok
=Enable true {ok
=In 6.00 {ok
=Mask 5.00 {ok

Fig. 136 In “6” and Mask “5”
Example 2: BitOr (In set to 0 and Mask set to 0)

Set Enable to “true.”

Convert “0” and “0” to binary value that is “O00” and “000”.
Make an OR logic for each bit. 0 OR O gives 1; anything else gives 1.

Convert the value from binary to an integer from “O00” to “0.” Function block passes the

value as output.

Table 109 Bit Or Example (In is O and Mask is 0)

Name of the inputs and output Float Binary
In 0 0 0
Mask 0 0 Y
Out 0 0 0
Output Equal Zero true

BitOr

Bit Or m

Execution 26

Qut 0.00 {ok}

Qut Equal Zero true {ok}
SEnable true {ok}
gln 0.00 {ok}
2 Mask 0.00 {ok}

Fig. 137 In “0” and Mask “0”
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Example 3: BitOr (In set to

Enable is set to “false.”

4 and Mask set to 3)

If the Enable is “0,” the output value is the same value of input which is 4. However, Out =

“0,” and it disables the calculation, and “false” will be set as output.

BitOr

Bit Or m
Execution 26
Qut 4.00 {ok}
Qut Equal Zero false {ok}
Enable false {ok}
In 4.00 fok}
Mask 3.00 {ok}
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The Numeric To Bits function block converts an integer value into a maximum of 24 bits.
Often, bits are used for configuration since a 3-byte number (24 bits) can be used to
handle up to 24 different meanings. Each bit can be set individually to O or 1. This function
determines each individual bit from one of the 3 bytes of the integer value, whereby each
bit can be “0”, “1,” or “null.”

$Numen'cToBit

A

Numeric To Bit

Execution 3
Bit0 - {null}
Bitl - {null}
Bit2 - fnull}
Bit3 - {null}
Bit4 - {null}
Bits - fnull}
Bité - {null}
Bit7 - {null}
Byte - fnull}
In - fnull}

Property Shest

MumericToBit (Numeric To Bit)

|l Execution

Ll Function Block Name/Annotation/Composite Flash Memory Usage

Bit0
Bitl
Bit2
Bit3
Bit4
BitS
Bit6

Bit7

Byte
n

£} Byte Offset
ﬂ- Out Save

i} B [0-900]
- {null}
- {null}
- {null}
- {null}
- [null}
- [null}
- [null}
- [null}
- [null}
- [null}

Out Save Fields

Fig. 139 NumericToBit Function Block and Property Sheet

Table 110 Input of Numeric To Bit

Input Name

Description

This input represents the integer number to be divided into bits.
The integer number is a maximum of 4 bytes long (32 bits).
Range: 0- 16777215 or “null” If In is “null,” all outputs are “null.”

Table 111 Outputs of Numeric To Bit

Output Name

Description

BitO - Bit7 Represents the bits, where bitO represents the least significant
bit.
The bits are either O or 1. If In is set to “null,” BitO - Bit7 is set to
“null”

Byte The byte value represents an integer value of the Byte selected

by the offset.
The Byte has the value O - 255, or if Inis set to “null,” Byte is set
to “null.”
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Table 112 Parameters of Numeric To Bit

Parameter Name Description

Byte Offset If the input value In consists of several bytes, you can select the
byte which is to be divided into bits. O = lowest byte (outer right).
Valid Range is O - 2 (O is the default).

Out Save ¢ Master Sync Enabled: If you setitto “true,” the last output will
be set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the
controller restart.

e Out: To enable or disable the Out Save feature.
e BitO: To enable or disable the BitO feature.

e Bitl: To enable or disable the Bitl feature.

e Bit2: To enable or disable the Bit2 feature.

e Bit3: To enable or disable the Bit3 feature.

e Bit4: To enable or disable the Bit4 feature.

e Bit5: To enable or disable the Bit5 feature.

e Bit6: To enable or disable the Bit6 feature.

e Bit7: To enable or disable the Bit7 feature.

e Byte: To enable or disable the Byte feature.

Examples
Example 1: NumericToBits calculation

The value 26434 is to be broken down into bits; the value corresponds to 67 42 in
hexadecimal representation, consisting of 2 bytes. The lower byte is on the right (42 hex)
and the higher byte on the left (67 hex).

e To split the lower byte, select byte Offset = 0.
e To split the next byte, select Offset = 1.

e  With Offset =0, the lower byte (42 hex) represents the integer value (Output Byte) as
value 66 and the binary value 0100 0010.

——— Higher byte with Offset = 1
Low byte with Offset =0

264344 = 67 42hex o

meruame Bit0 {Lowest Bit)
— 664 =0100 0010y

—1034=0110 0111,
|

Integer value of
that byte,
available as
output Byte

Fig. 140 NumericToBits calculation example
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Example 2: NumericToBits

NumericToBits Property Sheet Byte O and Property Sheet Byte 1.

Const5Numeric
Const5 Numeric
Execution 35
QutA 26434.00 {ok}
QutB 0.00 {ok}
QutC 0.00 {ok}
QutD 0.00 {ok}
QutE 0.00 {ok}

NumericToBit_Byte0 i

Numeric To Bit L -

Execution 34
Bito false {ok}
Bit1 true {okl}|
Bit2 false {ok}
Bit3 false {ok}
Bit4 false {ok}
Bit5 false {ok}
Bit6 true {ok}
Bit7 false {ok}
Byte 66.00 {ok]|
In 26434.00 {ok]|
NumericToBit_Bytel =

Numeric To Bit i

Execution 36|
Bito true {okl}|
Bit1 true {okl}|
Bit2 true {ok}
Bit3 false {ok}
Bit4 false {ok}
Bit5 true {okl}|
Bit6 true {ok}
Bit7 false {ok}
Byte 103.00 {ok}|
In 26434.00 {ok}

Fig. 141 NumericToBits function block

'E NumericToBit_Byted (Numeric To Bit)

B Execution

{:I' Byte Offset

Bitd
Bitl
Bit2
Bit3
Bitd
Bit
BitG
Bit?
Byte
In

34

false [0k}
true [ok)
false [ok}
false [ok}]
falss [ok}]
false [ok]
true [ok]
false [ok}
G66.00 [ok]
26434.00 [ok)
0

(W Master Sync Enabled () true

[ Byte Offset o

[0-3]

'E NumericToBit_Bytel (Mumeric To Bit)

i Execution

]

BitD
Bitl
Bit2
Bit3
Bit4
BitS
BitG
BitT
Byte

In

Byte Offset

36

true [ok]
true [ok]
true [ok}
false [ok]
falae [ok}
true [ok}
true {ok}
falae [ok}
103.00 [ok}
26434.00 [ok]
1

(@ Master Sync Enabled | true

(@ Byte Offset 1

Fig. 142 NumericToBits Property Sheet
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CHAPTER

CONTROL LOOP FUNCTION
BLOCKS

The following Control Loop function blocks are available in the honlrmControl Palette that
can be configured and used to create the required application logic:

e Aia

e PidA

e Pid

e Stager

e Stage Driver
e Flow Control

e Cycler

- 0 ControlLoop

» 124
= pida
t= pid
Stager
StageDriver
FlowContral

Cycler

v v v v v v

Fig. 143 Control Loop Function Blocks
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The PID could be replaced with an adaptive integral action controller (AlA). To maintain
stability even in the presence of parametric interceptions, adaptive integral control utilizes
proportional-integral control and dynamic gains calculations. When delays in the
controlled process causes integral windup, (either undershooting or overshooting) leads to
instability, this control works better than PID.

Property Sheet
A, Aia (Aia)
. Execution 3
. Function Block Name/Annotation/Composite Flash Memory Usage 0 B[0-900]
" Qut - {null}
J]Pilﬂ .@ l]] - Stop - [null}
Aia Controlled Value - {null}
Execution 3 Si‘p“’i[“ — lnaill
Throttling Range - [null}
Out i {nu“} Deadband - [null}
S'tDD - ‘{nuu} Max Chg Per Sec - [mull}
Cﬁntrﬂ“@d Uﬂlue 1 {n Derivative Gain - [null}
o Min Chg Per Sec - [mull}
SEtpﬂlnt i {nuu} Operation - {null}
UﬂEFﬂtiDn i {null} £+ Throttling Range Par 0.00
i:} Deadband Par 0.00
£+ Max Chg Per Sec Par 1.10%/s
{:} Derivative Gain Par 0.00
£+ Min Chg Per Sec Par 0.10 %/s
i} Operation Par Direct
£+ out Save Qut Save Fields

Fig. 144 Aia Function Block and Property Sheet

==Null

Null

Controlled Value
Setpoint Aia

Fig. 145 Aia Logic Diagram
Err = Sensor - SetPoint

The Err term is set to — Err if Direct or Reverse is set to reverse. The function block keeps
track of the old proportional error from iteration to iteration. This is cleared when you power
up or reset.
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Table 113 Inputs of Aia

Input Name

Description

Controlled Value

Input from the sensor present value (temperature, pressure, etc.).

Setpoint

Itis a 32-Bit floating set point, which is used to maintain the
controlled value.

Throttling Range

Itis the same as the proportional band.The Output rate of change

(In & Par) in value will be decided based on error and Throttling Range
deviation.

e |ftheerrorvalue is equal to the throttling value, then the rate
of change in output will be the maximum value per sec.

e |fthe errorvalue is 50 % of the throttling value, then the rate
of change in output will be the mid-value between the
minimum and maximum value per sec.

Deadband The absolute value of the error must be higher than it was before
(In & Par) the output changed.

EffErr = Err — deadband.
e IfErr>0, ErrSign =1 else ErrSign = -1.

e |f|Err] < dead band, then AbsErr=0.

Otherwise (|Err| > deadband), AbsErr = |Err| - deadband.
Output = Output + ErrSign * [(maxAOchng — minAO) * (AbsErr /
(ThrottlingRange — Deadband)) * 3 + MinAQO)].

Max Chg Per Sec
(In & Par)

This is the maximum amount (%) that output will change for a
single cycle of the control. This is set to 100 % / (Actuator speed
(second/full stroke))/ (DDC cycles per second).

Example: 100 %/150 sec/2=0.333 % per sec.

Derivation Gain
(In & Par)

It gives a controller additional control action when the error
changes consistently. It also makes the loop more stable (up to a
point), which allows using a higher controller gain and a faster
integral.

Min Chg Per Sec

This is the minimum amount (%) that output will change for a

(In & Par) single control cycle if the setpoint is not reached.
Operation Direct: “O” = Direct If the CV >SP, then the calculated output value
(In & Par) will vary from 0-100 %.

Example: Cooling.

Reverse: “1” = Reverse If the CV <SP, then the calculated output
value will vary from 0-100 %.

Example: for heating and pressure application.

Off “2”: operations will stop.
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Table 114 Outputs of Aia

Output Name

Description

Out Output: Output + ErrSign * NonLin (AbsErr, ThrottlingRange,
MaxAOchange, MinAOchange)
Stop Itis a boolean point.

o Ifitissetto “true,”the block will disable the Aia function block.

e Ifitis setto “false,” it enables the Aia function block.

Table 115 Parameters of Aia

Parameter Name

Description

Throttling Range
Par (In & Par)

If Throttling Range is “null,” Throttling Range Par is used as a
parameter.

Deadband Par
(In & Par)

If Deadband is “null,” Deadband Par is used as a parameter.

Max Chg Per Sec
Par (In & Par)

If Max Chg Per Sec is “null,” Max Chg Per Sec Par is used as a
parameter.

Derivative Gain Par

If Derivative Gain is “null,” Derivative Gain Par is used as a

(In & Par) parameter.
Min Chg Per Sec Par | If Min Chg Per Sec is “null,” Min Chg Per Sec Par is used as a
(In & Par) parameter.
Operation Par The operation specifies the direction of the controller. For
(In & Par) example, a different direction is necessary for heating mode than
in cooling mode. There are three operations:
e Direct(0)
e Reverse (1)
e  Off(2)
Out Save ¢ Master Sync Enabled: If you setitto “true,” the last output will

be set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the
controller restart.

e Out: To enable or disable the Out feature.
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Examples
Example 1: Aia (Direct operation)

Aia e
Aia L
Execution 66
Out 60.00 {o

=Stop false {o

= Controlled Value 28.00 {o

= Setpoint

S Operation

Property Sheet

12 Aia (nia)
Ml Execution
= Qut
= Stop
== Controlled value
== Setpoint
== Throttling Range
w= Deadband
w= Max Chg Per Sec
== Derivative Gain
= Min Chg Per Sec
m Operation
¥ Throttling Range Par

F. Master Sync Enabled
[l Throttling Range Par

¥ Deadband Par
¥ Max Chg Per SecPar

[l Master Sync Enabled
[l Max Chg Per Sec Par

ﬁ Derivative Gain Par
£¥ Min Chg Per Sec Par

[l Master Sync Enabled
[l Min Chg Per Sec Par

ﬁ Operation Par

[l Master Sync Enabled

@ Operation Par

(13

100.00 {ok}
false {ok}
28.00 [ok}
25.00 {ok}
- {null}
- {null}
- [null}
- {null}
- {null}
Direct

1.00

. true

1.00 [0.00-+inf]

0.00 %
1.00 %/s

. true

1.00 9/5 [0.10- 100.00]

0.00
0.10 %/s

. true

0.10 %/5[0.00-100.00]

Direct

. true

Direct

Fig. 146 Aia with Direct Operation - Property Sheet

Example 2: Aia (Reverse operation)

Aia e
Ala =
Execution 66
Out 83.30 {ok}
=Stop false {ok}
=Controlled Value 24.00 {ok}
=Setpoint 25.00 {ok}
= 0Operation Reverse

Property Sheet

12 Aia (Aia)
[l Execution
= Out
== Stop
w= Controlled Value
w= Setpoint
== Throttling Range
== Deadband
e Max Chg Per Sec
= Derivative Gain
== Min Chg Per Sec
m Operation

66

100.00 {ok}
false [ok]
24.00 [ok}
25.00 [ok}
- [null}

- [null}

- [null}

- [null}

- [null}

BReverse

i} Throttling Range Par ~ 1.00

m Master Sync Enabled

. true

Ml Throttling Range Par 1.00

i} Deadband Par

£+ Max Chg Per Sec Par
[l Master Sync Enabled

0.00 %
1.00 %/s

. true

[l Max Chg Per Sec Par 1.00

£* Derivative Gain Par
i} Min Chg Per Sec Par
m Master Sync Enabled

0.00
0.10 %/s

. true

{8 Min Chg Per Sec Par 0.10

i} Operation Par

m Master Sync Enabled
m Operation Par

Direct

. true

Direct

[0.00- inf]

%5/5[0.10 - 100.00]

9%/5[0.00 - 100.00]

Fig. 147 Aia with Reverse Operation - Property Sheet
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The PidA function block is designed to break away from the backward compatibility of older
PID implementations. This function block is used for various applications such as
temperature, pressure, humidity, CO2, and flow control. The control output is calculated
based on the setpoint and the controlled value. Depending on the configuration, the output
will have a value ranging from O to 100 % or from -100 to 100 %b.

The application can trigger the controller at any time interval using a manual input, and the
control output can be set to a manual value, which then serves as the start value for further
PID control. The proportional part can be deactivated by setting Proportional Band = O,
allowing for a pure integral or an integral and differential control algorithm. In this case, the
formula utilities an internal Proportional Band = 1.

A change of the operation mode resets the Integral Part. If the control deviation is greater
deadband, then a new PID output value is calculated after the deadband delay has expired.

1= pida (Pid A)

[l Execution 16
@l Function Block NamefAnnotation/Composite Flash Memory Usage 0 B[0-900]
Out 0,00 {ok}
Aux - [null}
m= Enable - [null}
P_idﬁ .= Calculate - [null}
Pid A = = Controlled Value - [null}
Execution 16 Setpoint - {null}
Out 0,00 fok} Manual - {null}
Aux = {I’ILI“.} Operation - [null}
Enable - {null} _
Calculate i {I’ILI“.} F'ropomo.nalBand - [null}
Controlled Value - {null} Integral Time e
Setpoint " fnull} Derivative Time - [null}
Manual B {null} Deadband - [null}
DDEFEItiOI"l N {null} Deadband Delay - [null}
P: Operation Par __ Direct 3 Operation Par Direct
Cfi Master SyncEnabled @ true
Ul Operation Par Direct
¥ Proportional Band Par 1,50
L} Integral Time Par 1500,05
{I' Derivative Time Par 0,05
L3 Deadband Par 0,00
£} Deadband Delay Par 0,0s
£} Bias 0,00 %
L3 out Save Out Save Fields
Cfi Master SyncEnabled @ true
. Out . Disable
. Aux . Disable
Fig. 148 PidA Function Block and Property Sheet
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PidA

Sp=Null 0%
Setpoint
g Yp+Yi+Yd f——pp »Out
Controlled 0.100% or
Value CV=Null 0% -100..100%
I\/Ianual 0..100%, Ignore Null
Enable=0 i

Each change of ,Operation” resets the integral part.

If error < deadband, PID is calculated after the deadband delay is
expired. After a change from Manual to Auto, Out starts with last
Manual value.

To deactivate the Proportional part (100/Xp*Err), the Proportional Band
Xp is set to 0; however the integral part is still calculated with an
internal Proportional band with Xp=1.

Fig. 149 PidA Logic Diagram

Formula

Error

Direct Mode: Error = Setpoint - Controlled Value
Reverse Mode: Error = Controlled Value — Setpoint

Proportional Part

P=100/ Xp * Error
P=0ifXp=0
P is limited to 0..100 %

Integral Part

I =1(old) + 100 / (Xp * Tn) * (Error * TimeDelta)
[=0ififTn=0

If Xp=0,thenuseXp=1

l'is limited to 0..(100 - Bias - 100/Xp * Error)
lis limited to be 0..100 %

The integral Part is reset when the Operation mode changes.

Derivative Part

D =100/ Xp * Td * Error(Delta) / TimeDelta; Delta(Delta) = Error — OldError.

IfXp=1,thenuseif Xp=0
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PID Output

e Out(%)=Bias + 100/Xp * Error + 1L00/(Xp*Tn) * Integral(Error)*dt + 100/Xp* Td*dError/

dt

Out is limited to be 0..100% or -100..100 % depending on the operation mode.

Out is calculated if abs (Setpoint - Controlled Value) >= Deadband or if the Deadband Delay

time is expired.

Table 116 Inputs of PidA

Input Name

Description

Enable

The input enables or disables the calculation of the PID
algorithm.

e Bool: 0: Out=0 %, 1: Out = PID enabled, Default: Null = PID
enabled

Calculate

Normally the PID algorithm is calculated according to the DDC
interval. With a constantly changing actual value, this leads to a
constantly changing output. The PID calculation can be
triggered from the application via this input. The PID calculation
can be stopped and triggered via this input. If relays are used to
control the valve drives, this input can be used to prevent the
relays from being switched on and off frequently.

¢ With “Remain old Out®, the I-component remains at its old
value and no new I-component is added to the integral. The
integration is stopped and the D-component is set to O %.

e  With "Calculate PID", the I-componentis integrated again and
the D-component is calculated again.The DeltaTime used for
the formula is measured in the function block; it is the time
since the last calculation of the | and D components.

e With "Calculate P only" only the P component is recalculated
while the | component remains at its old value.

Enum: - O = Remain old Out, - 1= Calculate PID, 2 = Calculate P

only, Default = Null = Calculate PID any DDC cycle

Controlled Value

The input represents the present sensor value (temperature,
pressure, etc.).
Numeric: 32-Bit floating point value (float), Default = Null

Setpoint

The input represents the setpoint controlled by the PID
algorithm.
Numeric: 32-Bit floating point value (float), Default = Null

Manual

The PID output can be set to a specific value via this input. When
changing from Manual to Auto, the PID output starts at the
previous Manual value. This behavior is achieved by correcting
the integral part internally as long as a manual value is available.
Example: A critical valve is opened to 50 % manually. This input
is then switched to Auto. The PID output starts regulation at 50
%.

Numeric: 32-Bit floating point value (float), Default = Null = Auto
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Table 116 Inputs of PidA (Continued)

Input Name Description
Operation PidA will decide the operation based on this input. Four modes of
(In & Par) operation:

Off: Means that the P+1+D parts are set to O %. The internal
integral timer is stopped, however Manual and Bias are valid.

Direct: Means that the output increases to get a larger actual
value. If a heating valve is opened more, then there is a higher
temperature; if an air damper is opened more, then there is more
air volume; if the light is dimmed up, then there is more
brightness. If Controlled Value < Setpoint, the calculated Out
value varies from O to 100 %.

Reverse: Means that the output increases to get a smaller actual
value. If a cooling valve is opened more, then there is a lower
temperature; if an air damper is opened more, then there is less
CO2 in the room. The output is from O to 100 %. If Controlled
Value > Setpoint, the calculated Out value varies from O to 100
%.

Direct And Reverse: Means that the output increases to get a
larger actual value. In this operating mode, however, the outputis
between -100 % and 100 %. A typical application is to achieve a
constant outlet temperature with a cooler and heater by
outputting negative values to the cooler and positive values to
the heater. However, this type of control should not be used to
control room temperatures, as it only recognizes a single
setpoint. If Controlled Value < Setpoint, the calculated Outvalue
varies from -100 to 100 %o.

Enum:

1: Off

2: Direct

3: Reverse

4: Direct and Reverse

Default: Null = Use Operation Par

Note: Typically, the operation mode is from the wall moduleA function
block. In this case, the output OutSetptMd (Off, Clg, Htg) is
connected to Operation via a NumericSelect function block.

Xp)

Proportional Band

(In & Pan)

Proportional Band behavior depends on Operation. The Xp
value is used to calculate both the P component and the | and D
components. Small values lead to fast control behavior, but tend
to oscillate. The P component can be deactivated via the value O,
the | and D components are still calculated. A pure integral
controller can thus be configured via the value O.

Recommended settings for different applications

e Forroomtemperature control with FCU: Xp = 34.7 °F (1.5 °C),
Tn =1500 sec, Td =0 sec

¢ For constant light control: Xp =0 Lux, Tn = 20000, Td = O sec
(with LightA) or Xp =600, Tn = 70 sec, Td = 0 sec
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Table 116 Inputs of PidA (Continued)

Input Name

Description

Numeric: 32-Bit floating point value (float), Default = Null = Use
Proportional Band Par

Integral Time (Tn)
(In & Par)

The Tn value is used to calculate the Integral component. The
integral component prevents a permanent deviation by
increasing or decreasing the integral component after a periodic
time interval (DDC time or from Calculate Input).

0 means that there is no Integral part calculated.

Numeric: 32-Bit floating point value (float), Default = Null = Use
Integral Time Par

Derivative Time (Td)

The Td value is used to calculate the Derivative component. It

(In & Par) corrects the future error based on the current rate of change of
the error by increasing or decreasing the derivative component. O
means that there is no Derivative part calculated.

Numeric: 32-Bit floating point value (float), Default = 0 sec = Use
Derivative Time Par
Deadband If the absolute difference between the setpoint and actual value
(In & Par) is smaller than the deadband, an error of O is used for the

calculation. The | component (and thus also the output "Out")
remains at the last calculated value. A Deadband Delay is started.

If the control deviation is smaller than the deadband, then the
PID is calculated in the time intervals of the deadband delay. As
soon as the control deviation is greater than the deadband, the
timer is stopped and the PID is calculated in each DDC cycle.

Numeric: 32-Bit floating point value (float), Default = O = Use
Deadband Par

Deadband Delay
(In & Par)

The Deadband Delay is used to slowly adjust even small control
deviations without causing oscillation. If the control deviation is
smaller than the deadband, then the Deadband Delay is started.
If the Deadband Delay is expired then the PID is calculated and
the timer is restarted.If the control deviation is higher than the
deadband, then the Deadband Delay is stopped.

Numeric: 32-Bit floating point value (float), Default = 0 sec = Use
Deadband Delay Par
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Table 117 Outputs of PidA

Output Name

Description

Out

This is the calculated controller output, calculated based on the
PID formula. This output is typically connected to an output
function block. With a cooling/heating control, the output is
connected either to a cooling or heating output depending on the
Setpoint Mode of the wall module.

Numeric: 32-Bit floating point value (float), 0..100 % or
-100..100 % depending on Operation.

Aux

The output is currently not used. It will be used for future
enhancements.

Table 118 Parameters of PidA

Parameter Name

Description

Operation Par
(In & Par)

Since this parameter is also available as an input, please refer to
the description of the input Operation.
Default: 2 = Direct

Proportional Band
Par
(In & Par)

Since this parameter is also available as an input, please refer to
the description of the input Proportional Band.
Default: 1.5K

Integral Time Par
(Tn)

Since this parameter is also available as an input, please refer to
the description of the input Integral Time.

(In & Par) Default: 1500 sec

Derivative Time Par | Since this parameter is also available as an input, please refer to
(Td) the description of the input Derivative Time.

(In & Pan) Default: O sec = Derivate Part is disabled

Deadband Par Since this parameter is also available as an input, please refer to
(In & Par) the description of the input Deadband.

Default: O = No deadband

Deadband Delay
Par

Since this parameter is also available as an input, please refer to
the description of the input Deadband Delay.

(In & Par) Default: Osec = No delay
Bias The bias value is added to the output as an offset after the PID
calculation.
Numeric: 32-Bit floating point value (float), Default = Null=0 %
Out Save ¢ Master Sync Enabled: If you set it to “true,” the last output will

be set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the
controller restart.

e Out: To enable or disable the Out feature.

e Aux: To enable or disable the Aux feature.
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Examples

Example 1:

Cooling out value modulates from O to 100 %.

PidA (Cooling + Heating)

Cooling + Heating i

Pid A U=

Execution 10|
Qut -11,12 {ok}
Aux - {null}
Enable - {null}
Calculate - {null}
Controlled Value 24 87 {ok}
Setpoint 21,00 {ok}
Manual - {null}
Operation - {null}
Proportional Band - {null}
Integral Time - {null}
Derivative Time - {null}
Deadband - {null}
Deadband Delay - {null}

P: Operation Par _ Direct_Reverse

Example 2:

Cooling + Heating i

Pid A L

Execution 10|
Qut -16,37 {ok}
Aux - {null}
Enable - {null}
Calculate - {null}
Controlled Value 24,87 {ok}
Setpoint 21,00 {ok}
Manual - {null}
Operation - {null}
Proportional Band - {null}
Integral Time - {null}
Derivative Time - {null}
Deadband - {null}
Deadband Delay - {null}
P: Operation Par _ Direct Reverse

Fig. 150 Cooling: The Out value modulates to 0 to 100 %

PidA (Cooling + Heating)

The Out value moves to + 100 %o.

Cooling + Heating il

Pid A —

Execution 10|
Qut 17,05 {ok}
Aux - {null}
Enable - {null}
Calculate - {null}
Controlled Value 20,35 {ok}
Setpoint 21,00 {ok}
Manual - {null}
Operation - {null}
Proportional Band - {null}
Integral Time - {null}
Derivative Time - {null}
Deadband - {null}
Deadband Delay - {null}

P: Operation Par _ Direct Reverse

Cooling + Heating

L]
Pid A U=
Execution 10|
Qut 27,27 {ok}
Aux - fnull}
Enable - fnull}
Calculate - fnull}
Controlled Value 20,35 {ok}
Setpoint 21,00 {ok}
Manual - fnull}
Operation - fnull}
Proportional Band - {null}
Integral Time - {null}
Derivative Time - fnull}
Deadband - fnull}
Deadband Delay - {null}

P: Operation Par

Direct_Reverse

Fig. 151 Heating: The Out value modulates to + 100 %.
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Example 3: PidA (Heating)

The Out value moves to +100 %.

Heating = Heating e
Pid A - Pid A _—
Execution 10| Execution 10|
Out 43,66 {ok} Qut 47,11 {ok}
Aux - {null} Aux - {null}
Enable - {null} Enable - {null}
Calculate - {null} Calculate - {null}
iControlled Value 21,36 {ok} dControlled Value 21,36 {ok}
iSetpoint 22,00 {ok} 3Setpoint 22.00 {ok}
Manual - {null} Manual - fnull}
Qperation - {null} Operation - {null}
Proportional Band - {null} Proportional Band - fnull}
Integral Time - {null} Integral Time - {null}
Derivative Time - {null} Derivative Time - {null}
Deadband - {null} Deadband - {null}
Deadband Delay - {null} Deadband Delay - {null}
P: Operation Par Direct P: Operation Par Direct

Fig. 152 Heating: The Out value modulates to +100 %
Example 4: PidA (Cooling)

The Out value moves to +100%.

Cooling e Cooling e
Pid A U= Pid A U=
Execution 10| Execution 10|
Qut 58,64 {ok} Qut 61,02 {ok}
Aux - fnull} Aux - fnull}
Enable - fnull} Enable - fnull}
Calculate - fnull} Calculate - fnull}
iControlled Value 24 87 {ok} 1Controlled Value 24,87 {ok}
1Setpoint 24.00 {ok} iSetpoint 24.00 {ok}
Manual - {null} Manual - {null}
Operation - {null} Operation - {null}
Proportional Band - fnull} Proportional Band - fnull}
Integral Time - fnull} Integral Time - null}
Derivative Time - fnull} Derivative Time - fnull}
Deadband - fnull} Deadband - fnull}
Deadband Delay - fnull} Deadband Delay - {null}
P: Operation Par Reverse P: Operation Par Reverse

Fig. 153 Cooling: The Out value modulates to +100%.

IRM FUNCTION BLOCKS USER GUIDE 168



The Pid functional block compares a process's measured value to a reference setpoint
value. The difference (or error signal) is then used to calculate a new value for a
manipulatable process input that returns the measured value to the desired set point. The
Pid functional block, unlike simpler control algorithms, can adjust the process outputs
based on the error signal's history and rate of change, resulting in more accurate and
stable control.

Property Sheet

A, Pid (Pid)
[l Execution 3
[l Function Block Name/Annotation/Composite Flash Memory Usage |0 B[0-900]
Out - {null}
== Stop - {null}
Controlled Value - {null}

P_id fﬁ"\ Setpoint - {null}
Pid [BY Operation - {null}
Execution 3 Proportional Band - {null}
Out - fnull} Integral Time - {null}
Stop - {null} R
Controlled Value - {null Derivative Time - {null}
Setpoint - {null Deadband - {null}
Operation - {null Deadband Delay - {null}
P: Operation Par _ Direct £} Operation Par Direct

£} Proportional Band Par 0.10

£} Integral Time Par 0.05s

L} Derivative Time Par 0.05

£} Deadband Par 0.00 %

L} Deadband Delay Par 0.05s

£} Bias 0.00 %

£} out save Out Save Fields

[ P:Operation Par Direct

Fig. 154 Pid Function Block and Property Sheet

Each change of operation resets an integral part. If error < deadband, Pid is calculated
after the Deadband Delay is expired. After changing from manual to auto, Out starts with
the last manual value.

To deactivate the proportional part (100/Xp*Err), the Proportional Band Xp is set to O;
however, the integral part is still calculated with an internal Proportional Band with Xp=1.
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Pid

Sp=Null 0%
Setpoint
> Yp+Yi+Yd = » Out
Controlled 0. 100% or
Value CV=Null 0% -100..100%

0..100%, Ignore Null

Manual
Stop=1 i

Fig. 155 Pid Logic Diagram
In a Pid loop, correction is calculated from the error in three ways:
e Canceloutthe current error directly (Proportional).
e The amount of time the error has continued uncorrected (Integral).

e Anticipate the future error from the rate of change of the error over time (Derivative).
Err: Sensor — Set Point
Kp: 100/Proportional Band
Ti: Integral Time (seconds)
Td: Derivative Time (seconds)
Bias: proportional offset (%)

t
j (Eridt
Output (%) = bias + Kp*Err + Kp/'Tt 0 + Kp*Td*dErr/dt

Example:

e If Direct or Reverse is set to reverse, Err term is set to Err.

e |fErr<Deadband, Erris setto zero until Deadband Delay time has elapsed and Err is still
in the dead band.

e Topreventintegralwind up, the integral portion of the total error outputis limited to 100
%o.

e From iteration to iteration, the Function Block keeps track of the old proportional error,
integral error, and deadband timer. On power-up/reset, these are cleared.
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Table 119 Inputs of Pid

Input Name

Description

Stop

Used to enable or disable the PID calculation.
Bool: O: PID enabled

1: Out=0%

null: PID enabled

Controlled Value

It represents the actual measured value.

Setpoint Itis a 32-Bit floating setpoint. It represents the setpoint
controlled by the PID algorithm.

Operation This is Enum point. There are three operations:

(In & Par) Direct: O = Direct (Clg - O - 200 %). Proportional Band =0 > Out =

0 %o.

Reverse: 1= Reverse (Htg - 0 -200 %). Proportional Band = O >
Out =0 %.

DependingOnSign: 2 = Depending on sign of Throttling Range.
e Ifthrottling range < O, it is reverse action.

e Ifthrottling range >= 0, itis direct action.

Proportional Band

It cancels out the current error directly.

(In & Parn)
Integral Time The amount of time the error has continued uncorrected. The
(In & Par) Integral Time is limited to O (100 -Bias -100/Xp * Err).

If Xp =0 ->Then use Xp=1 for the integral part.

Derivative Time

It anticipates the future error from the rate of change of the error

(In & Par) over time.

Deadband Deadband is the absolute value that error must be greater than
(In & Par) before the output changes.

Deadband Delay If the deadband is activated and the deadband timer has

(In & Par) expired, a new PID calculation is performed. The Deadband

Timer is restarted. It ensures that even small control deviations
are softly compensated without oscillation.

Table 120 Outputs of Pid

Output Name

Description

Out

Output (%) : Bias+ 100/Xp * Err+ 100/(Xp*Tn) * Integral (Err)*dt+
100/Xp* Td*dErr/dt
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Table 121 Parameters of Pid

Parameter Name

Description

Operation Par
(In & Par)

This is Enum point. There are three operations:

Direct: O = Direct (Clg - O - 200 %). Proportional Band =0 > Out =
0 %.

Reverse: 1= Reverse (Htg - O - 200 %). Proportional Band = 0 >
Out =0 %.

DependingOnSign: 2 = Depending on sign of Throttling Range.

¢ If throttling range <O, it is reverse action.

e if throttling range >=0, it is direct action.

Proportional Band
Par (In & Par)

If Proportional Band is “null,” Proportional Band Par is used as
a parameter.

Integral Time Par
(In & Par)

If Integral Time is “null,” Integral Time Par is used as a
parameter.

Derivative Time par
(In & Par)

If Derivative Time is “null,” Derivative Time Par is used as a
parameter.

Deadband Par

If Deadband is “null,” Deadband Par is used as a parameter.

Deadband Delay
Par

If Deadband Delay is “null,” Deadband Delay Par is used as a
parameter.

(In & Par)

Bias Defines the amount added to the output for pure P-Control.

Out Save e Master Sync Enabled: If you set it to “true,” the last output will
be set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the
controller restart.

e Out: To enable or disable the Out feature.
Examples

Example 1: Pid
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Application with Pl with Direct and Reverse operations.

Property Sheet
*S Pid (Pid)
[l Execution
- Out

- Stop

== Controlled Value

= Satpoint

ﬁ Operation

== Proportional Band
== |ntegral Time

== Derivative Time

== Deadband

== Deadband Delay

ﬂ' Operation Par

£} Proportional Band Par
£} integral Time Par
£} Derivative Time Par
£} peadband Par

£} Deadband Delay Par
L} piae

ti P: Operation Par

v v v v v v w

€3

116.12 [ok}
= {null}
24.00 [ok)
25.00 {ok}
Reverae

- [mull}
- [mull}
= {null}
= [mull}
= [rmall}
Direct

5.00
12005
0.0s
0.00%
0.0s

0.00 %
Direct

Fig. 156 Pid with Direct and Reverse operations
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Example 2: Pid

Application with P with Direct and Reverse operations

Property Sheet

1= pid (Pid)
[l Execution &3
- Oyt 100.00 [ok}
= Stop = [mull}
== Controlled Value 25.00 [ek]
= Setpoint 25.00 [ak}]
[l Operation Reyverse
== Proportional Band = [eull}
== |ntegral Time = [eEull}
== Derivative Time = [Eull}
== Deadband = [mull}
== Deadband Delay - jeull}

¥ £} Operation Par Direct

il i:(' Proportional Band Par  5.00
UB Master Sync Enabled @ [
[ Proportional Band Par 5,00

* £} integral Time Par 00s
. Master Sync Enabled @ e hd
B integral Time Par 0.0 5[0,0 - =inf]

¥ £} Derivative Time Par 0035

b £} Deadband Par 0.00 %

¥ {¥ Deadband DelayPar  0.0s

b L} Bias 0,00 %

@ P:Operation Par Direct

Fig. 157 Pid with Direct and Reverse operations
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The Stager function block determines how many stages of turning on from a O to 100

percent (typically Pid error) input. The input range of O to 100 percent is divided evenly
among the number of stages configured in MaxStages.

The first stage is activated when CmdPercent > O and deactivated when CmdPercent - Hyst.
The general criterion for turning on stage N is: CmdPercent > (N 1)*100 % /MaxStages, as
shown in the diagram below.

The following is the criterion for turning off stage N: CmdPercent (N -1) *100 %/

MaxStages —Hyst.

Property Sheet

,@\ Stager (Stager)
. Execution

[l Function Block Name/Annotation/Composite Flash Memory Usage 0 B[0-900]
Stage - {null}
Stager
Sta‘gger In - [null}
Execution 0| MaxSig R
Stage - {nu"} Min On - [null}
In - {null} Min Off - {null}
Max Stg - {nul“ Inter Stage On - {null}
Min On = {null'l Inter Stage Off - [null}
Min Off - {null} == Qverride Off - {null}
|I"Iter Stage On = InUl == Disable - {null}
Inter Stage Off - {nul £ inPar 0
Override Off - {null} £} Maxstg Par 1
Disable - {null} £3 Min On Par 0s
{:} Min Off Par 0s
'Q- Inter Stage On Par Os
£} Inter Stage Off Par 0s
{:} Hysteresis 0.00
{:} Out Save Out Save Fields
Fig. 158 Stager Function Block and Property Sheet
Table 122 Inputs of Stager
Input Name Description
In Input load demand in percentage.
Numeric: 32-Bit Floating value -100 - 100. Default: Null
Max Stg Maximum stages available to be turned on.
Numeric: 32-Bit Integer value 1 - 255.
Default: Null
Min On Minimum time a stage should be turned on in Sec.
Numeric: 32-Bit Integer value O - 64799. Default: Null
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Table 122 Inputs of Stager (Continued)

Input Name

Description

Min Off

Minimum time a stage should be turned off in Sec.
Numeric: 32-Bit Integer value O - 64799. Default: Null

Inter Stage On

Minimum time before the next stage can be turned on in Sec.

Numeric: 32-Bit Integer value O - 64799. Default: Null

Numeric: Binary value O, 1.
Default: Null.

Inter Stage Off Minimum time before the next stage can be turned off in Sec.
Numeric: 32-Bit Integer value O - 64799. Default: Null.
Override Off Override to turn off stages.
Numeric: Binary value O, 1.
Default: Null.
Disable Disable function.

Table 123 Output of Stager

Output Name

Description

Stages

The number of stages active.

Table 124 Parameters of Stager

Parameter Name

Description

In Par

Input load demand in percentage.
Numeric: 32-Bit Floating value -100 - 100.
Default: Null.

Max Stg Par

Maximum stages available to be turned on.
Numeric: 32-Bit Integer value 1 - 255.
Default: Null.

Min On Par

Minimum time a stage should be turned on in Sec.
Numeric: 32-Bit Integer value O - 64799.
Default: Null.

Min Off Par

Minimum time a stage should be turned off in Sec.
Numeric: 32-Bit Integer value O - 64799.
Default: Null.

Inter Stage On Par

Minimum time before the next stage can be turned on in Sec.

Numeric: 32-Bit Integer value O - 64799.
Default: Null

Inter Stage Off Par

Minimum time before the next stage can be turned off in Sec.

Numeric: 32-Bit Integer value 0 - 64799. Default: Null.
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Table 124 Parameters of Stager (Continued)

Parameter Name Description
Hysteresis Stage off hysteresis.
Numeric: 32-Bit Floating value O - 100.
Default: O
Out Save e Master Sync Enabled: If you setitto “true,” the last output will

be set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the
controller restart.

e Out:To enable or disable the Out feature.

Stages
Stager
Behavior

Stage3on @ - 4-—-——-———"-""r-—"—"@——p——————
Stage 2 on
Stage 1on

0% >

\ / CmdPercent

100 %/MaxStgs

Fig. 159 Stager Behavior
Examples

If In >0, stage-1=0n.IfIn <0 (O - Hysteresis), which is -11 stage-1 = Off.

The stage-1 is ON when input is greater than O and goes OFF when input is less than (O-
Hysteresis), whichis -11.

e StagelOn=1%
e Stagel Off=-11%
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Example 1: Stager (Stager_Fan)
Inputis O, Stage-1 is OFF Input is O.

Fig. 160 Stager Function Block
Example 2: Stager (Stager_Fan)

In >0, Stage-1=0n.

Stager_Fan

Disable

Fig. 161 Stager Function Block
Example 3: Stager (Stager_Fan)

In <0, Stage-1 = On. In=below stage-1 hysteresis level. Stage-1 = OFF.

Fig. 162 Stager Function Block
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Example 4: Stager (Stager_Fan)

Interstage ON delay, in rises from 10 to 100, stages 1, 2, and 3 = ON. The stager, on the
other hand, turns on only stage-1 and waits for the InterStage ON delay, which is set to 30
seconds, before turning on stage-2 and then stage-3 (This lets the next stage turn ON until
the set time after the previous stage is ON).

Stage-2 = ON, when interstage ON delay has expired and then stage-3.

Stager_Fan Stager_Fan
Stager Stager

Fig. 163 Stager Function Block
Example 5: Stager (Stager_Fan)

Interstage ON delay, In = 100. If In suddenly increases to 10, stages 2 and 3 turn off. Stage-
3 stager turns off immediately and waits for the InterStage OFF delay, which is set to 10
seconds, before turning off stage-2 (This lets the next stage turn OFF until the set time
after the previous stage is OFF). Stage 2 = ON with In = 10.

Stager_Fan Stager_Fan
Stager S =
Execution 4

Fig. 164 Example Stager Function Block
Example 6: Stager (Stager_Fan)
Stage-2 = OFF with In=10, after interstage OFF delay.

CoolingDemand m
Constl Numeric

Fig. 165 Example Stager Function Block
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Stage Driver

The StageDriver function block is used to control several devices such as pumps, Fans,
boiler or chillers in an intelligent sequence. The function block can be configured with
different strategies that allow the devices to be controlled in alternation or in the way that
all devices will get a similar switch-on time. The function block determines which devices
are switched on and off based on the active stages. If required, the function block will
switch on several outputs at the same time. For example, if there are 5 pumps and 3 pumps
are to run, then the function block determines which 3 of the 5 pumps will be switched on.

StageDriver (Stage Driver)

. Execution 3
@ Function Block Name/Annotation/Composite Flash Memory Usage 25 B[0-900]
= Stagel false [ok}
= Stage2 false [ok]
= Stages false [ok]
we= Staged false [ok]
= Staged false [okl
= Stagef false [okl
= StageT7 false [ok}
= Staged false [ok]
= Staged false [ok]
== Stagell false [ok]
= Stagell false [okl
= Stagel2 false [okl
= Stageld false [okl
e Stageld false [ok}
== Stagels false [ok]
Stage[)river m= Stagelf false [ok}
|Stage Driver - Stagel? false [ok}
Execution 3 = Stagels false [ok}
Stagel false fokl = Stagel9 false [ok}
Stage? false {okl = Stage20 false [ok}
Stage3 false {ok} —Stagell false [ok]
MM false {Ok} e Stagel? false [ok}
N Stages Active - {null} == Stage23 false [ok}
Run Time Reset - {null} == Stage24 GatseNlok]
= Stagels false [okl
= Stagelf false [ok}
= Stagel7 false [ok]
= Stageld false [ok]
e Stageld false [ok]
= Stage3l false [ok]
M Stages Active - {null}
Run Time Reset - [null}
i:} Maximum Stages 4
[W Master SyncEnabled | @ true
. Maximum Stages 4 [0-30]
£} Lead Lag Strategy FirstOnLastOff
(@l Master SyncEnabled @ true
[l Lead Lag Strategy FirstOnLastOff
£} Out Save Out Save Fields
[l Master SyncEnabled @ true
[ stagel @ Disable
. Stage2 . Disable
(W stage3 © Disable
(W Stages @ Disable

Fig. 166 StageDriver Function Block and Property Sheet
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Table 125 Inputs of StageDriver

Input Name

Description

N Stages Active

The input indicates how many individual outputs Stagel -
Stage30 are to be distributed to On/Off values. N Stages Active
needs to be <= Maximum Stages. If, for example, N Stages Active
=5, then 5 outputs are also switched on; which ones these are, is
decided by this function block.

Numeric: 32-Bit integer; Default = Null = All Outputs are Off,0 =
All Outputs are Off, 1 - 30 to switch Stage 1 - 30 according to the
configured Lead Lag Strategy.

Run Time Reset

This inputis only used if the configuration Lead Lag Strategy =
Runtime Equalization for the lowest runtime. In the function
block, the switch-on time in minutes is logged internally for each
output as a floating point number. The maximum switch-on time
is 16777216 min (31.92 years). The switch-on time is stored in a
flash and reused when the controller is restarted.

This input resets the runtime of one output. The output number
to be reset is written here. For example, to reset the runtime of
output Stage 5, the value 5 is entered here. As long as avalue of 1
- 30is present, the runtime remains at O min; It means to activate
the timer, the input must be changed to O = No reset.

Numeric: 32-Bit integer, Default = Null= No reset; 1 - 30 to reset
the runtime of Output 1 - 30. 0 = No reset.

Table 126 Outputs of StageDriver

Output Name

Description

Stagel

This output is typically connected via a Binary Output (relay,
triac, ...) to the first device (pump 1 or fan 1). The output is turned
on depending on the Lead Lag Strategy. By default, only Stagel
is shown on the wiresheet as output. More Stage outputs are
visible by configuring MaximumStages to a higher value.

Binary: Value 0=0ff, 1=0n

Stage?2

This output is connected to the second device (pump 2 or fan 2).
The slot is visible only if the parameter MaximumStage is >= 2.

Stage3 - Stage30

Same as the StageZ2 description.
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Table 127 Parameters of StageDriver

Parameter Name

Description

Maximum Stages

This parameter configures the number of outputs Stage 1 -
Stage30 = number of devices in the system (number of pumps or
fans) controlled via this function block. By selecting a higher
number than 1, more outputs are shown on the wiresheet.

Numeric: 32-Bit integer; O - 30 while O = All outputs are OFF,
Default=1

Lead Lag Strategy

The parameter selects the Lead Lag Strategy, which determines
how the outputs are switched. For more details, refer to the below
information.

O =First On - Last Off

1 = First On - First Off (Rotation)

2 = Runtime Equalization for lowest runtime. Next On Stage has
the lowest runtime, and next Off has the highest runtime.

With Runtime Equalization, when N Stages Active is changed, a
decision is made as to which output is switched on or off
depending on the runtime. If N Stages Active does not change,
the outputs do not change either.

Numeric: 32-Bit integer; 0..2, Default = O = First On Last Off

Out Save Stagel - Stage30: For each stage output, the Out Save feature
can be Enabled or Disabled. Enabled means that the last value at
the stage output Stagel - Stage30 is saved in case of a power
loss and is set back to the saved value for one DDC cycle when
the power returns.

Examples

0 on a white background means the stage is OFF and 1 on yellow background means the

stage is ON.

First On - Last Off with Maximum Stages = 3

N Stages Active | Stage 1 | Stage 2 | Stage 3
0 0 0 0
1 1 0 0
2 1 1 0
3 1 1 1
2 1 1 0
1 1 0 0
0 1 0 0
Null 0 0 0

Fig. 167 First On - Last Off with Maximum Stages = 3
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0 on a white background means the stage is OFF and 1 on yellow background means the

stage is ON.

First On — First Off with Maximum Stages = 4

N Stages Active | Stage 1 | Stage 2 | Stage 3 | Stage 4
0 0 0 0 0
1 1 0 0 0
2 1 1 0 0
3 1 1 1 0
2 0 1 1 0
1 0 0 1 0
2 0 0 1 1
3 1 0 1 1
Null 0 0 0 0

Fig. 168 First On - First Off with Maximum Stages = 4

0 on a white background means the stage is OFF and 1 on yellow background means the

stage is ON.

Runtime Equalization with Maximum Stages = 4

Time N Stages Active | Stage1 | Stage2 @ Stage 3 | Stage 4
Runtime | Runtime | Runtime | Runtime
Omin 4 1 1 1 1
Sl Omin Omin Omin Omin
after full teach
2min 3 1 1 1 0
(120sec) 2min 2min 2min 2min
4min 2 1 1 0 0
(240sec) 4min 4min 4min 2min
6min 3 1 1 0 1
(360sec) 6min 6min 4min 2min
8min (480sec) 3 1 1 0 1
RunTimeReset 3 3 . 3
A Omin Omin Omin Omin
10min 2 1 0 0 1
(600sec) 2min 2min Omin 2min
12min 1 1 0 0 0
(720sec) 4min 2min Omin 4min
14min 0 0 0 0 0
(840sec) Bmin 2min Omin 4min
16min 1 0 0 1 0
(980sec) 6min 2min Omin 4min
18min 2 1 0 1 0
(1080sec) 6min 2min 2min 4min

Fig. 169 Runtime Equalization with Maximum Stages = 4
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Flow Control

The Flow Control function is a Damper Flow Controller with Variable Air Volume (VAV). This
is typically the second half of a pressure independent VAV box cascade control strategy,
with the input typically coming from the output of a PID block that controls space
temperature.

The flow control function determines an effective flow control set point (effFlowSetPt) and
generates a 0 - 100 percent command to control a VAV box damper. The effective flow
setpointis mapped to the commanded flow setpoint (in percent) from a temperature
control signal, with O % mapping to the min flow setpoint and 100 % mapping to the max
flow setpoint.

If the sensedFlowVol input is invalid (the sensor fails), the damper will be driven in a

"pressure dependant” mode, with the output equal to 100 percent *(minSP/maxSP) + (1-
minSP/maxSP)*cmd%. The output = 20 % + .8*cmdPercent if either flow MinSP or MaxSP

is invalid..

Property Sheet
A, FlowControl (Flow Control)

@ Execution €
(M Function Block Name/Annotation/Composite Flash Memory Usage 0 B[0-900)
Eff Flow Sp - {null}
Damper Pos - {null}

FlowControl & cmd Flow Percent - [null}
Flow C_ontrol Sensed Flow - {null}
Execution 6)
Eff Flow Sp N {null] Min Flow Sp - {null}
Damper Pos I {null] Max Flow Sp - [null}
Cmd Flow Percent - {null} Manual Flow Override - [null}
Sensed Flow - {null} Manual Flow Value - {null}
Min Flow Sp - {null} Duct Area - {null}
Max Flow Sp - {null} £+ cmd Flow Percent Par 0.00
Manual Flow Override - {nulll LF Sensed Flow Par 0.00
Manual Flow Value - {null} .
Duct Area {null} L+ Min Flow Sp Par 0.00

L¥ Max Flow Sp Par 0.00

ﬁ Manual Flow Override Par 0.00

£F Manual Flow Value Par 0.00

'l:- Duct Area Par 0.10

£F units CfmFt

ﬁ Motor Speed 90.00 s

{:} Out Save Out Save Fields

Fig. 170 FlowControl Function Block and Property Sheet

EffFlowSetPt
maxFlowSet -

minFlowSetP
I
0% 100%
cmdFlowPercen
Fig. 171 Flow Control Behaviour

L J
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Table 128 Inputs of FlowControl

Input Name

Description

Cmd Flow Percent

Command flow percent.
Numeric: 32 Bit Floating value, O - 100, Default: Null

Sensed Flow

Sensed flow.
Numeric: 32 Bit Floating value, >=-inf-<inf, Default: Null

Min Flow Sp Minimum flow set point.
Numeric: 32 Bit Floating value, >=-inf-<inf, Default: Null
Max Flow Sp Maximum flow set point.

Numeric: 32 Bit Floating value, >=-inf-<inf, Default: Null

Manual Flow
Override

The manual Flow Override input allows the flow setpoint to be
selectively overridden based on the following codes:

0 and all others not listed = no override (normal operation)
2: effFlowSetPt is set to the ManFlowValue input

6: effFlowSetPt is set to the minFlowSetPt input

7: effFlowSetPt is set to the maxFlowSetPt input

Numeric: 32 Bit Floating value, >=-inf-<inf, Default: Null

Manual Flow Value

Manual flow value.
Numeric: 32 Bit Floating value, O-<inf, Default: Null

Duct Area

If Units = O then duct area is in ft2. If Units = 1, 2 then the duct
areaisin m2.
Numeric: 32 Bit Floating value, O-<inf, Default: Null

Table 129 Outputs of FlowControl

Output Name

Description

Eff Flow Sp

Effective air flow setpoint.
Numeric: 32 Bit Floating value, O - inf

Damper Pos

Damper position in percent.
Numeric: 32 Bit Floating value, O - 100

Table 130 Parameters of FlowControl

Parameter Name

Description

Cmd Flow Percent
(In & Par)

Command flow percent.
Numeric: 32 Bit Floating value, O - 100, Default: O

Sensed Flow
(In & Par)

Sensed flow.
Numeric: 32 Bit Floating value, >=-inf-<inf, Default: O
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Table 130 Parameters of FlowControl (Continued)

Parameter Name

Description

Min Flow Sp Minimum flow setpoint.

(In & Par) Numeric: 32 Bit Floating value, >=-inf-<inf, Default: O
Max Flow Sp Maximum flow setpoint.

(In & Par) Numeric: 32 Bit Floating value, >=-inf-<inf, Default: O
Manual Flow Manual flow override.

Override 0 or any other value not listed = No override

(In & Par)

2: ManFlowValue will be set to EffFlowSp

6: MinFlowSp will be set to EffFlowSp

7: MaxFlowSp will be set to EffFlowSp

Numeric: 32 Bit Floating value, >=-inf-<inf, Default: O

Manual Flow Value

Manual flow value.

(In & Par) Numeric: 32 Bit Floating value, O-<inf, Default: O
Duct Area DuctArea.
(In & Par) Numeric: 32 Bit Floating value, O-<inf, Default: 0.1
Units Units

0: cfm(flow) and ft2 (area),

1: L/s(flow) and m2(area),

2: m3/hr(flow) and m2(area)

Numeric: 32 Bit Integer value, 0-2, Default: O
Motor Speed Motor Speed measued in seconds.

Numeric: 32 Bit Floating value, 1 - 255, Default: 90 Sec
Out Save e Master Sync Enabled: If you setitto “true,” the last output will

be set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the

controller restart.

e Eff Flow Sp: To enable or disable the Effective Flow Setpoint

feature.

e Damper Pos: To enable or disable the Damper Position
feature.
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Examples

Example 1: FlowControl (No manual override)

When there is no manual override.

The minimum flow setpoint is 100 CFM, the maximum flow setpoint is 200 CFM, and the

Duct Area is 0.5 sq.ft,, so the effective flow setpointis 121 CFM when the temperature

control outputis 21 and fed as Command flow percent. The damper will be set to a position
determined by the flow feedback sensed.

FlowControl

Flow Control

Execution [

Eff Flow Sp 121.00 {ok}

Damper Pos 94.20 {ok}
1Cmd Flow Percent 21.00 {ok}
1Sensed Flow 160.00 {ok}
iMin Flow Sp 100.00 {ok}
iMax Flow Sp 200.00 {ok}
iManual Flow Override 0.00 {ok}
iManual Flow Value 160.00 {ok}
qDuct Area 0.50 {ok}

Fig. 172 No manual override

Example 2: FlowControl (Manual override)
When there is a manual override value set to 2 = ManFlowValue input.

The minimum flow setpoint is 100 CFM when the temperature control outputis 21 and fed
as Command flow percent. With a ManualFlowValue of 160 CFM, the maximum flow
setpointis 200 CFM.

¢ ManFlowValue input with ManualFlowOverride set to 2.

e The effective flow setpoint will be 160 CFM, and the damper position will modulate
accordingly.

e Theductareais 0.5 sq.ft., the effective flow setpoint will be 160 CFM, and the damper
position will modulate accordingly.
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FlowControl

Flow Control
Execution 6
Eff Flow Sp 160.00 {ok}
Damper Pos 70.08 {ok}
Cmd Flow Percent 21.00 {ok}
Sensed Flow 160.00 {ok}
Min Flow Sp 100.00 {ok}
Max Flow Sp 200.00 {ok}
Manual Flow Qverride 2.00 {ok}
Manual Flow Value 160.00 {ok}
Duct Area 0.50 {ok}

Fig. 173 Manual override
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Example 3: FlowControl (Manual override)

When there is a manual override value set to 6 = MinFlowSP

When the manual override is set to 6, the effective flow setpoint will be 100 CFM, and the
damper position will modulate accordingly.

FlowControl

Flow Control
\Execution 6
Eff Flow Sp 100.00 fok}
Damper Pos 54,57 [ok]
Cmd Flow Percent 21.00
Sensed Flow 160.00

Min Flow Sp 100.00 fo
Max Flow Sp

Manual Flow Override 6.00
Manual Flow Value 160,00 {o

Duct Area

Fig. 174 Manual override

Example 4: FlowControl (Manual override)

When there is a manual override value set to 7 = MaxFlowSP

When the manual override is set to 7, the effective flow setpoint will be 160 CFM, and the
damper position will modulate accordingly.
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FlowControl

Flow Control
Execution 6
Eff Flow Sp 200.00 {ok}
Damper Pos 3.26 {ok}
Cmd Flow Percent 21.00 {ok}
Sensed Flow 160.00 {ok}
Min Flow Sp 100.00 {ok}
Max Flow Sp 200.00 {ok}
Manual Flow Override 7.00 {ok}
Manual Flow Value 160.00 {ok}
Duct Area 0.50 {ok}

Fig. 175 Manual override
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Cycler

The Cycler function is a generic stage driver or a Thermostat Stage Cycler dependant on the
value of the CPH parameter (CPH = O means stager functionality, and CPH = 1 - 60 gives
thermostat cycler functionality).

The Cycler function is a Honeywell thermostat's traditional anticipator cycling algorithm.

P or Pl space temperature error in percent is the input (O - 100). The following are the
standard (recommended) settings:

e CPH = 3forcooling,

e CPH =6 for heating,

e anticAuth = 100 %o,

e hyst=100 %/maxstages/1.2.

Property Sheet
A Cycler (Cycler)

[l Execution 7

[ Function Block Name/Annotation/Composite Flash Memory Usage 0 B[0-900]

= Stage - {null}

= |n - {null}
Cycler ‘ w— Max Stg - [null}
CVCIEI" == Min On - {null}
Execution w Min Off - {null}

w= |nter Stage On - [null}

w= |nter Stage Off - {null}

w= Override Off - [null}

wm= Disable - {null}
Inter Stage Off - {nul & in Par 0
Override Off - {null Lk Max Stg Par 1
Disable - {null} L Min On Par 0s

£+ Min Off Par 0s

ﬁ- Inter Stage On Par 0s

£} Inter Stage Off Par 0s

ﬂ- Anticipator Authority 100.00

£ CPH 3

{} Hysteresis 0.00

£ out Save Out Save Fields

Fig. 176 Cycler Function Block and Property Sheet
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Stages 1

Cycler
Behavior

Stage 3 locked on ==

Stage 2 lockedon —-—+
AnticAuth/MaxStgs

/_L

Stage 1lockedon — — —

- Hyst ’ CmdPercent

100 % /MaxStgs

Fig. 177 Cycler Behavior Diagram

Table 131 Inputs of Cycler

Input Name

Description

In

Input load demand in percentage.
Numeric: 32-Bit Floating value -100 - 100. Default: Null.

Max Stg

Maximum stages available to be turned on.
Numeric: 32-Bit Integer value 1 - 25. Default: Null.

Min On

Minimum time a stage should be turned on in Sec.
Numeric: 32-Bit Integer value O - 64799. Default: Null.

Min Off

Minimum time a stage should be turned off in Sec.
Numeric: 32-Bit Integer value O - 64799. Default: Null.

Inter Stage On

Minimum time before the next stage can be turned on in Sec.

Numeric: 32-Bit Integer value O - 64799. Default: Null.

Inter Stage Off

Minimum time before the next stage can be turned off in Sec.

Numeric: 32-Bit Integer value O - 64799. Default: Null.

Override Off

Override to turn off stages.
Numeric: Binary value O, 1. Default: Null.

Disable

Disable function.
Numeric: Binary value O, 1. Default: Null.

Table 132 Output of Cycler

Output Name

Description

Stages

The number of stages active.
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Table 133 Parameters of Cycler

Parameter Name

Description

In Par Input load demand in percentage.
Numeric: 32-Bit Floating value -100 - 100. Default: Null
Max Stg Par Maximum stages available to be turned on.
Numeric: 32-Bit Integer value 1 - 25. Default: Null
Min On Par Minimum time a stage should be turned on in Sec.
Numeric: 32-Bit Integer value O - 64799. Default: Null
Min Off Par Minimum time a stage should be turned off in Sec.

Numeric: 32-Bit Integer value O - 64799. Default: Null

Inter Stage On Par

Minimum time before the next stage can be turned on in Sec.

Numeric: 32-Bit Integer value O - 64799. Default: Null

Inter Stage Off Par

Minimum time before the next stage can be turned off in Sec.

Numeric: 32-Bit Integer value O - 64799. Default: Null

Anticipator
Authority

Helps in adjusting cycler behavior in percentage.
Numeric: 32-Bit Floating value 0-200. Default: 100

CPH

Cycles per hour.

CPH (non-zero) is the max cycle rate in CPH when input is
halfway between the stages available, and AnticAuth is at the
default value (100 %). CPH = 0 means the Stager logic is
performed and has no other effect.

Numeric: 32-Bit Integer value O - 60. Default: 3

Hysteresis

Stage off hysteresis.
Numeric: 32-Bit Floating value O - 100. Default: O

Out Save

¢ Master Sync Enabled: If you set it to “true,” the last output will
be set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the

controller restart.

e Stage: To enable or disable the Stage feature.

Examples

The below figure explains how the stages become ON when MaxStg = 1, interstage delay
On or Off = 10 seconds, Hysteresis = 10, AnticAuth = 100, CPH = 0. CPH = 0 means the
Stager logic is performed.

Example 1: Cycler (1-Stage On)

The below figure explains how the single-stage becomes ON when MaxStg = 1, interstage
delay On or Off = 5 sec, Hysteresis = 5, AnticAuth = 100, CPH = 3 that is Cooling.

e Stage 1 On =25 9%, which is (AnticAuth/MaxStgs) - Hysteresis.
CmdPercent > (N -1) * 100 % / MaxStages

e For turning off stage N the criterion is:
CmdPercent < (N -1) * 100 % / MaxStages — Hysteresis
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delay On or Off = 5 sec, Hysteresis = 5, AnticAuth = 100, CPH = 3 that is Cooling.

Cycler

Cﬂ?:cler
Execution 5
Stage _1.00 {ok}
In 25.00 {ok}
Max Stg 1.00 {ok}
Min On 5.00 {ok}
Min Off 5.00 {ok}
Inter Stage On 5.00 {ok
Inter Stage Off 5.00 {ok}H
Override Off false {ok}
Disable false {ok}

Fig. 178 1-Stage On

The below figure explains how the single stage becomes OFF when MaxStg = 1, interstage

Example 2: Cycler (1-Stage Off)
Stage 1 Off = 15 %, which is (AnticAuth/MaxStgs) - Hysteresis.

Cycler

C\?rrcler
Execution 5
Stage 0.00 {ok}
In 15.00 {ok}
Max Ste 1.00 {ok}
Min On 5.00 {ok}
Min Off 5.00 {ok}
Inter Stage On 5.00 {ok}
Inter Stage Off 5.00 {ok}
Override Off false {ok}
Disable false {ok}

Fig. 179 1-Stage Off
Example 3: Cycler (2-Stage On)

The below figure explains how the 2 stage becomes ON when MaxStg = 2, interstage delay
On/0Off = 5 sec, Hysteresis = 5, AnticAuth = 100, CPH = 3 that is Cooling.

e Stage 1 On = 30 %, which is (AnticAuth/MaxStgs) - Hysteresis.
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e Stage 2 On = 35 % which is (AnticAuth/MaxStgs) - Hysteresis.

Cycler Cycler

C\):cler C\?:cler
Execution 5| |Execution 5
Stage 1.00 {ok}| |Stage 2.00 fok}
In 30.00 fokl In 35.00 {ok}!
Max Stg 2.00 fokl| |MaxStg 2.00 {ok}|
Min On 5.00 {fokl Min On 10.00 {ok}
Min Off 5.00 {okl| | Min Off 10.00 {ok}

Inter Stage On 5.00 fokl| |Inter Stage On 10.00 {ok}
Inter Stage Off 5.00 {okll |Inter Stage Off  10.00 {ok}
Override Off false {ok}| |Override Off false {ok}
Disable false fokll |Disable false {ok}

Fig. 180 2-Stage On
Example 4: Cycler (2-Stage Off)

The below figure explains how the dual stages becomes OFF when MaxStg = 2, interstage
delay On/Off = 5 sec, Hysteresis = 5, AnticAuth = 100, CPH = 3 that is Cooling.

e Stage 2 Off = 32 %, which is (AnticAuth/MaxStgs) - Hysteresis.
e Stage 1 Off = 30 %, which is (AnticAuth/MaxStgs) - Hysteresis.

Cycler

e Gl

Execution 3| |Execution =
Stage 1.00 fokll |stage 0.00 fok}
In 32.00 fokl| |in 30.00 {ok}
Max Stg 2.00{okl |MaxStg 2.00 {ok}
Min On 5.00 {okl |Min On 5.00 {ok}
Min Off 5.00fokll |Min Off 5.00 {ok}
Inter Stage On 5.00 fok}l |Inter Stage On 5.00 {ok
Inter Stage Off 5.00 fokl| |Inter Stage Off 5.00 {ok]
Override Off false {okl| |Override Off false {ok}|
Disable false fokll |Disable  false {ok]

Fig. 181 2-Stage OFF

This behavior can be visualized with two stages. For example below:
If the load slowly increases, the first stage starts with a low cycle rate and low average on-
time, and as the load increases, the cycle rate increases to the max at 50 % average on-

time, and decreases again as the average on-time approaches 100 % until the first stage is
now locked on. The second stage then follows the same pattern.
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Stage 2

On

off
100%

Tatal
Tima average

capacity

Fig. 182 2-Stage

Example 5: Cycler (4-Stage Override Off)

The below figure explains how the four stages are overridden by the Override Off

Pushbutton.

When MaxStg = 4, interstage delay On and Off = 3 sec, MinOn and MinOff = 5, Hysteresis =

10, AnticAuth = 100, CPH = 3 that is Cooling, OverrideOff = “true”.

When override is “true,” active stages are shed (turned off) based on MinOn and interstage

timers regardless of the CmdPercent input. Output is the number of stages active (O -

MaxStgs) that can send to the StageDriver function block.

e Stage 1,2,3, and 4 are OFF = 0 %, which is (AnticAuth and MaxStgs) - Hysteresis.
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Cycler

C\?.r'cler
Execution 5
Stage 0.00 {ok}
In 100.00 {ok}
Max Stg 4.00 {ok}
Min On 5.00 {ok}
Min Off 5.00 {ok}

Inter Stage On 3.00 {ok}

Inter Stage Off 3.00 {ok}

Qverride Off true {overridden

Disable false {ok}

Fig. 183 4-Stages Override Off
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Example 6: Cycler (4-Stage)
The below figure explains how the 4 stages are increasing based on the command percent.

When MaxStg = 4, interstage delay On or Off = 3 sec, MinOn or MinOff = 2 sec, Hysteresis =
10, AnticAuth = 100, CPH = 60, OverrideOff = “false”.

e Stage 1,2, 3,and 4 are ON =100 %, which is (AnticAuth or MaxStgs) - Hysteresis.

Cycler

Cgcler
Execution 5
Stage 4.00 {ok}
In 100.00 {ok}
Max Stg 4.00 {ok}
Min On 2.00 {ok}
Min Off 2.00 {ok}

Inter Stage On 3.00 {ok}
Inter Stage Off 3.00 {ok}
Override Off false {ok}
Disable false {ok}

Fig. 184 4-Stage
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CHAPTER

7 CONVERSION FUNCTION BLOCK

The following Conversion function block is available in the honlrmControl Palette that can
be configured and used to create the required application logic:

e Binary To Numeric
v Oﬂonversion

b By BinaryToMumeric

Fig. 185 Conversion Function Block

Binary To Numeric

The Binary To Numeric function block is used to assign three different numeric values to a
numeric output based on a binary input that can be "true," "false," or "null."

Property Sheet
/b, BinaryToNumeric (Binary To Numeric)
li Execution 10
[l Function Block Name/Annotation/Composite Flash Memory Usage 1 B [0-900]
EEB_inaryTol‘«lumer_i(: .& == Qut - {null}
Binary To Numeric - In = {mull}
g’:ﬁcunon R w= Yalue False - {mull}
n _Inu == \alue True - {mull}
== Yalue Null - {mull}
» £ value False Par 0.00
» £¥ value True Par 1.00
» £ value Null Par nan
» £¥ out Save Out Save Fields

Fig. 186 BinaryToNumeric Function Block and Property Sheet

Depending on the boolean input In, the output Out is assigned to one of the three numeric
input or parameter values Value False, Value True, or Value Null Par.
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BinaryToNumeric

Value False —a\_.
Value True —o Out

Value Null —o

4*\_’
8 —o 4

999 —o

Fig. 187 BinaryToNumeric Logic Diagram

Table 134 Inputs of Binary To Numeric

Input Name

Description

In This binary input determines the value of the output Out.
e |IflInis setto “false,” the value of the input/parameter Value
False is output Out.
e IfInis setto “true,” the value of the input/parameter Value
True is output Out.
o IfInis setto “null,” the value of the input/parameter Value
Null is output Out.
e Valid values: “false,” “true,” “null.”
Value False This value is assigned to the output Out if the input In is “false”.
(In & Par)
Value True This value is assigned to the output Out if the input Inis “true”.
(In & Par)
Value Null This value is assigned to the output Out if the input Inis “null”.
(In & Par)
Table 135 Outputs of Binary To Numeric
Output Name Description
Out e Iflnissetto “false,” the value of the input or parameter Value

False is output Out.

e IfInis setto “true,” the value of the input or parameter Value
True is output Out.

e IfInis setto “null,” the value of the input or parameter Value
Null is output Out.
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Table 136 Parameters of Binary To Numeric

Parameter Name

Description

Value False Par

If Value False is “null,” Value False Par is used as a parameter

(In & Par) (default=0).

Value True Par If Value True is “null,” Value True Par is used as a parameter

(In & Par) (default=1).

Value Null Par If Value Nullis “null,” Value Null Par is used as a parameter

(In & Par) (default = null).

Out Save * Master Sync Enabled: If you setitto “true,” the last output will

be set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the
controller restart.

Out: To enable or disable the Out feature.

For Conversion from a numeric to a binary value, please select the Switch — NumericSelect

functional block.

Example 1: BinaryToNumeric

An occupa Nncy senso

ris to be sent to BACnet with the values 1 = NotUsed, 2 = Unoccupied,

3 =0ccupied. The occupancy sensor is a binary value with the values null = Not connected,
0 = Unoccupied, 1 = Occupied.

Fi

BinaryToNumeric

In=False --emeeeemy

3—0 2

4—(\_’
8—o 4

999 —o:

g. 188 BinaryToNumeric Example Logic Diagram
2]

BinaryToNumeric
Binary To Numeric
Execution
Out

In BinaryToNumeric (Binary To Numeric)

. Execution 3g

Value False

IRM FUNCTION BLOCKS USER GUIDE

Value True Out 2.00 {ok}
Value Null - n false [ok}
; : Value False - {null}
BinaryToNumeric ‘ Value True - [null}
Binary To Numeric Value Null - {null})
Execution
Out £} value False Par 2,00
In M Master Sync Enabled (@ true
Value False [ Value False Par 2.00
Value True
Walue Null £¥ value True Par  3.00

[l Master Sync Enabled (@ true
Bl‘naryToNumeric . Value True Par 3.00
Binary To Numeric ‘ £ value Null Par  1.00
g"ec“t'on W Master Sync Enabled (@ true

ut -

In W Value Null Par 1.00
Value False
Value True
Value Null

Fig. 189 BinaryToNumeric Property Sheet
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CHAPTER

8 COMPARISON FUNCTION BLOCKS

The following Bit function blocks are available in the honlrmControl Palette that can be
configured and used to build an application that performs compare operations between
two inputs:

e Compare

e Equal Nul

e Greater Than

e Greater Than Equal
e LessThan

e Less Than Equal

d 0 Comparisan

» Compare

¥ E EqualMull

] GreaterThan
GreaterThanEqual
] LessThan
LeszThanEqual

-

-

Fig. 190 Comparison Function Blocks
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Compare

The compare function block compares two inputs between In A, In B, Hyst On, Hyst Off, and
Start Up value.

Property Sheet
@ Compare (Compare)

[l Execution 1

[l Function Block Name/Annotation/Composite Flash Memory Usage 0 B[0-900]

w= Qut - {null}
Compare & InA - [(null}
Compare inB - [null}
Execution 1 Hyst On - {null}
Qut - {null} Hyst Off - [(null}
In A - {null} w= Start Up - {null}
P: Operation Equal L3 InBPar 0.00

£ Hyst On Par 0.00

L3 Hyst Off Par 0.00

£} start Up Par false

£+ operation Equal

£+ Out Save Qut Save Fields

[ P: Operation Equal
Fig. 191 Compare Function Block and Property Sheet

If no inputs are connected or “null,” the output returns to “false.”

Compare
B=Null
A=Null
False]False
In A
Compare
In B Logic Out

==, €=

HystOn =— —
Hyst Off —_ """

Fig. 192 Compare Logic Diagram 1
The following comparison calculations can be made using the Compare function block:
e InAlessthaninB
e InAgreaterthanInB
e InAequaltolnB
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Table 137 Inputs of Compare

Input Name Description
InA If In A = Null, then Out = False. But if In A= Null and In B = Null
and Operation = Equal, then Out = True.
These are 32-bit floating point input slot.
In B (In & Par) If In B = Null, then Out = False. But if In A = Null and In B = Null

and Operation = Equal, then Out = True.
These are 32-bit floating point input slot.

Hyst On (In & Par)

This is a hysteresis value related to In B. See figure Compare
Schematic.

Hyst Off (In & Par)

This is a hysteresis value related to value In B. See figure
Compare Schematic.

Start Up (In & Par)

If the value lies within the hysteresis at the first call after the
start-up, value is used as the result of the hysteresis.

Table 138 Outputs of Compare

Output Name

Description

Out

Comparison of inputs. Result is “false” or “true.”

Table 139 Parameters of Compare

Parameter Name

Description

In B par If In Bis “null,” In B Paris used as a parameter.

(In & Par)

Hyst On Par This is an (OR: the) hysteresis analog input that is used to
(In & Par) perform compare calculations.

Hyst Off Par This is an (OR: the) hysteresis analog input that is used to
(In & Par) perform compare calculations.

Start Up Par If Start Up is “null,” Start Up Par is used as a parameter.
(In & Par)

Operation There are four operations:

e Equal
e LessThan
e Greater Than

e Between
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Table 139 Parameters of Compare (Continued)

Parameter Name

Description

Out Save

¢ Master Sync Enabled: If you setitto “true,” the last output will
be set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the
controller restart.

e Out: To enable or disable the Out feature.

Compare
B=Null

A=Null
In A c False |False
ompare

In B Logic
HystOn —{ == |———Out
HySt off — '~ Result after Power Up
Start Up if the comparision

result would be in
hysteresis.

Fig. 193 Compare Schematic

Greater
Than

Less

Than

Equal

Between

Compare

True

¢ HustOFE]
Fal??y : l_HML‘

Greater Than
TRUE iflnA> InB + Hyst ON
FALSE if InA <= InB - Hyst OFF

InA

v

WY 1 ] ]

R | True | R |

E qual
M'M* TRUE if InA <=InB+H
= lyst OFF
False jy False In A &&InA >=InB-Hyst ON

Between
& Hyst ON gHyst OFF & TRUE ifInA < InB+H
lyst OFF
False |w‘—i‘»wl False In A &&InA > InB-Hyst ON

o

e Hyst OFF False 1'-_;552“?;‘“( InB — Hyst ON
3 Hyst ON i nB — Hys
— ~ @ In A FALSE ifInA >= InB +Hyst OFF

True l |

v

| True * |

InB

Equal

Fig. 194 Compare Parameters

If (In B — On Hyst) <= In A <= (Input B + Off Hyst), output is set to “true.”

Less Than

e IfIn A< (In B -on Hyst), the output is set to “true.”

e If(In B —on Hyst) <=input 1 less than (In B +off Hyst), output does not change.
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e IfIn A>=(In B + off Hyst), the output is set to “false.”

Greater Than

e IfInA>(input 2 +on Hyst), the output is set to “true.”

e [f(In B — off Hyst) < In A <= (In B + on Hyst), the output does not change.
e IfIn A<=(In B - off Hyst), the output is set to “false.”

Between

The outputis set to true, if (In B — On Hyst) < In A < (Input B + Off Hyst).
Examples

Example 1: Brightness with Greater Than

InA=Brightness

Out = 1 = Bright InB Par=1250 lux (Middle)
_ True -  HystOn Par=750 lux
Greater Than False eSO . HystON HystOff Par=750Lux
TRUE ifInA= InB + Hyst ON ¥ 750 1250 750 -
FALSE if INnA <= InB - Hyst ON | =¥ > . gtartutp Pa_r GFaI‘ts ° Th
500Iux 2000lux peration = GreaterThan

Fig. 195 Example of Brightness with Greater Than

Example 1: Compare (Operation set to Equal)

If In A =1In B, the outputis set to “True. On or Off Hystersis may be defined.

Compare Compare

Com[?are ComEare

Execution 9 |Execution 9

Qut false fokl] |Out true {ok}
SinA 20.00 foklf HIn A 25.00 {ok}
din B 25.00 fokl| HIinB 25.00 {ok}

P: Operation Eaugll P: Operation Equal

Fig. 196 Example of Equal Function

Example 2: Compare (Operation set to Greater Than)

If In A >In B, the output is set to “True. On or Off Hysteresis may be defined.

Compare Compare

Com[?are Com;?are

Execution 9 Execution 9

Qut false {ok}l| |Out true {ok}
3ln A 29.00 {ok} InA 41.00 {ok}
1lnB 35.00{okll 1InB 35.00 {ok}

P: Operation GreaterThan P: Operation GreaterThan

¥ HystOnPar  5.00
(M Master Sync Enabled () true
Bl Hyst On Par 5.00
L Hyst Off Par 5.00
(B Master Sync Enabled @ true
"M Hyst Off Par 5.00

Fig. 197 Greater Than Function (+ hysteresis)
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Example 3: Compare (Operation set to Less Than)

If In A < In B, the output is set to “True. On or Off Hysteresis may be defined.

Compare Compare

Comc'l)are Compare

Execution 9 Execution 9

Out false {ok} Qut true {ok}
Sin A 41.00 fokll =nA 25.00 {ok}
=in B ] 35.00 fokll Hnp 35.00 {ok}

P: Operation LessThan P: Operation LessThan

£ HystonPar  5.00
(Wl Master SyncEnabled @ true
r- Hyst On Par 5.00
L HystOffPar  5.00
(@ Master SyncEnabled @ true
(@l Hyst Off Par 5.00

Fig. 198 Less Than Function block ( + hysteresis)

Example 4: Compare (Operation set to Between)

If In A'is between In B+ Hysteresis & In B- Hysteresis, then the output is “True.” otherwise

“False.”
Compare Compare
Compare Com;?are
Execution 9 Execution 9|
Out false {ok} Out true {ok};
qn A 45.00 {ok} inA 36.00 {ok}
inB 35.00 {ok} iln B 35.00 {ok}
P: Operation Between P: Operation Between

£F HystOnPar  5.00
[ Master SyncEnabled @ true
[ HystOn Par 5.00
L HystOff Par  5.00
[ Master SyncEnabled @ true
[ Hyst Off Par 5.00

Fig. 199 Between Function block ( + hysteresis)
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The Equal Null function block detects if the outputis null.

[ INull Property Sheet
qualNu E e
EqualNull (Equal Null)
Equal Null M Exccut
- Ml Execution
Execution 0 (@l Function Block Name/Annotation/Composite Flash Memory Usage
Out - {null} —Out
In - {null} n
£} out Save

2

0

- [muall}

- [null}

Out Save Fields

Fig. 200 Equal Null Function Block and Property Sheet

Output comes null when Inis null.

0—o
ot Out
1 h
Fig. 201 EqualNull Logic Diagram

Table 140 Input of EqualNull

B [0-500]

Input Name Description
In This is 32-bit floating point.
Table 141 Output of EqualNull
Output Name Description
Out Output: “null”.

Table 142 Parameter of EqualNull

Parameter Name

Description

Out Save

controller restart.

Out: To enable or disable the Out feature.

Master Sync Enabled: If you set it to “true,” the last output will
be set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the
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Example 1: Equal null

It can be used, for example, as a frost protection level while O - 100 % is the level and Null
means that there is no frost condition. It can be used to indicate that the current sensor
value is not valid due to a broken sensor or missing communication over BACnet.

If the Inputis equal to “NULL,” Output is set to “true.”

EqualNull EqualNull

Egual Null E Egual Null E
Execution 10| Execution 10|
Out true {ok} Qut false {ok}
iln - {null} iln 20.00 {ok}

Fig. 202 Equal null Function Block
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Greater Than function compares two inputs with each other. The output is set to “true,” if In

A>InB.
Property Sheet
A, GreaterThan (Greater Than)
GreaterThan (W Execution s
Greater Than (@l Function Block Name/Annotation/Composite Flash Memory Usage i B[0-900]
Execution 0 w—Out - (null}
QOut - {null} InA - {null}
|n A . {n_u_lll InB - {null}
Hyst - {null}
InB - {null} £F InBPar 0.00
{:} Hyst Par 0.00
{:} Out Save Out Save Fields

Fig. 203 Greater Than Function Block and Property Sheet
The outputis set to “true”, ifIn A> In B.
The output does not change or “false”, if In A < (In B - Hyst).

True
Greater < <
Than False Y R tihA_
Hyst
< y
In B

Greater Than
TRUE ifInA>1InB
FALSE if InA < InB - Hyst

Fig. 204 Greater Than Logic Diagram

Table 143 Inputs of Greater Than

Input Name Description
InA This value is compared against In B.
These are 32-bit floating point input slots.
InB This value is compared against In A.
(In & Par) These are 32-bit floating point input slots.
Hyst This hysteresis value is defined to avoid cycling output.
(In & Par)
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Table 144 Ouput of Greater Than

Output Name

Description

Out

IfInA > InB, Outis “true.”
If In A < (In B — Hyst), Out is “false.”

Table 145 Parameters of Greater Than

Parameter Name

Description

In B Par If In B is “null,” then In B Par is used.

(In & Par)

Hyst Par If Hyst is “null,” then Hyst Par is used.

(In & Par)

Out Save ¢ Master Sync Enabled: If you setitto “true,” the last output will

be set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the
controller restart.

e Out: To enable or disable the Out feature.

Example 1: GreaterThan

If In A >In B, Outis set to “true.” Hysteresis may be defined.

GreaterThan GreaterThan

Greater Than H Greater Than u
Execution 11 Execution 11
Qut false {ok} Qut true {ok}
In A 30.00 {ok} qln A 36.00 {ok}
InB 35.00 {ok} iln B 35.00 {ok}

ﬂ- Hyst Par 5.00
(@l Master SyncEnabled | @ true
@l Hyst Par 5.00

Fig. 205 GreaterThan Function Block
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The Greater Than Equal function compares two inputs. The block outputs "true” when the In
Ais greater than or equal to the In B; otherwise, it outputs "false.”

Property Sheet
A, GreaterThanEqual (Greater Than Equal)
[l Execution 4
GreaterThan Equal [l Function Block Mame/Annotation/Composite Flash Memory Usage 0 B[0-900]
Greater Than Equal = == Out - {mull}
Execution 0 InA - {mull}
Out - {null} inB - {null}
In A - {null} Hyst - {nuil}
£ nePar 0.00
{:} Hyst Par 0.00
£+ out save Out Save Fields

Fig. 206 Greater Than Equal Function Block and Property Sheet
The outputis set to “true,” if In A>=1InB.

The output does not change or “false”, if In A=< (In B - Hyst).

Greater
True
Than * * <
False
Equal - . In A >
Hyst
In B

Greater Than
TRUE if InA >=1nB
FALSE if InA < InB - Hyst

Fig. 207 Greater Than Equal Logic Diagram

Table 146 Inputs of Greater Than Equal

Input Name Description
In A This is a 32-bit floating point input slot.
InB This is a 32-bit floating point input slots.
(In & Par)
Hyst This hysteresis value is defined to avoid cycling output.
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Table 147 Output of Greater Than Equal

Output Name Description

Out

Output: “true” or “false”.

Table 148 Parameters of Greater Than Equal

Parameter Name Description

In B Par If In B is “null,” then In B Paris used.

(In & Par)

Hyst Par If Hyst is “null,” then Hyst Par is used.

(In & Par)

Out Save ¢ Master Sync Enabled: If you setitto “true,” the last output will

be set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the
controller restart.

e QOut: To enable or disable the Out feature.

Example 1: GreaterThanEqual

If In A >=1In B, Out is set to “true.” Hysteresis may be defined.

GreaterThanEqual GreaterThanEqual

Greater Than Equal — Greater Than Egual —

Execution 12| |Execution 12

Out false okl |[Out true {ok}
n A 31.00 fok} {inA 35.00 {ok}
in B 35.00 ok} {inB 35.00 {ok}

GreaterThanEqual £ nBPar 000

Greater Than Equal — £% HystPar  0.00

g}:ﬁcunon i {01‘3} . Master SyncEnabled | true
inA 37.00 fok} <l Hyst Par 0.00
inB 35.00 {ok}

Fig. 208 GreaterThanEqual Function Block
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The Less Than function compares two inputs. When the first In A is less than the In B, the
block outputs “true”; otherwise, it outputs “false.”

Property Sheet
LessThan (Less Than)
[l Execution 5
LessThan B [l Function Block Name/Annotation/Composite Flash Memory Usage |0 B[0-900]
Less Than - Out - {null}
Execution 0 InA - {mall}
Qut - {ﬂUll} Ing - [null}
InA = {null} Hyst - [null}
£ InBPar 0.00
L+ HystPar 0.00
£+ out Save Qut Save Fields
Fig. 209 Less Than Function Block and Property Sheet
The outputis set to “true” if In A< In B.
The output does not change or “false,” if In A > (In B + Hyst).
True
Less - " {False
Than - r— .- >
.
Fig. 210 Less Than Logic Diagram
Table 149 Inputs of Less Than
Input Name Description
InA These are 32-bit floating point input slots.
InB These are 32-bit floating point input slots.
(In & Par)
Hyst This hysteresis value is defined to avoid cycling output.
(In & Par)
Table 150 Outputs of Less Than
Output Name Description
Out Output: “true” or “false”.
211
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Table 151 Parameters of Less Than

Parameter Name Description
In B Par If InBis “null,” In B Paris used.
(In & Par)
Hyst Par If Hyst is “null,” Hyst Par is used.
(In & Par)
Out Save ¢ Master Sync Enabled: If you setitto “true,” the last output will

be set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the
controller restart.

e Out: To enable or disable the Out feature.

Example 1: LessThan

If In A < In B, the output is set to “true.” Hysteresis may be defined.

LessThan LessThan

Less Than Less Than
Execution 13 Execution 12
Out false {ok} Out true {ok}
InA 36.00 Jok} InA 31.00 {ok}
In B 35.00 {okl! 1In B 35.00 {ok}

Property Sheet

ﬂ LessThan (Less Than)
[ Execution 13

= Qut true [ok}
nA 31.00 {ok}
ng 35.00 {ok)
Hyst = [null}

£F InBPar 0.00
L8 HystPar  5.00
[ Master SyncEnabled ) true

(@ Hyst Par 5.00

Fig. 211 Less Than Function Block and Property Sheet
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The Less Than Equal function compares two inputs with each other. When the first In Ais
less than or equal to the In B, the block outputs “true”; otherwise, it outputs “false.”

Property Sheet
LessThanEqual (Less Than Equal)
[l Execution 3
LessThan Equal [l Function Block Name/Annotation/Composite Flash Memory Usage 0 B[0-200]
Less Than Equal 5
- —Lut - [null}
Execution 0
InA - [null}
Out - {null}
InA -{null} InB - [null}
Hyst - [nall}
£F InBPar 0.00
L Hyst Par 0.00
£ out Save Qut Save Fields

Fig. 212 Less Than Equal Function Block and Property Sheet

The outputis set to “true,” if In A <= In B.
The output does not change or “false,” if In A >=(In B + Hyst).
Less True

Than i False
Equal - +

v

Fig. 213 Less Than Equal Logic Diagram

Table 152 Inputs of Less Than Equal

Input Name Description
InA These are 32-bit floating point input slots.
InB . . L
(In & Par) These are 32-bit floating point input slots.
Hyst This hysteresis value is defined to avoid cycling output
(In & Par) )
Table 153 Output of Less Than Equal
Output Name Description
Out Output: “true” or “false.”
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Table 154 Parameters of Less Than Equal

Parameter Name Description
In B Par If In B is “null,” then In B Paris used.
(In & Par)
Hyst Par If Hyst is “null,” then Hyst Par is used.
(In & Par)
Out Save e Master Sync Enabled: If you setitto “true,” the last output will

be set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the
controller restart.

e Out: To enable or disable the Out feature.

Example 1: LessThanEqual

If In A <=In B, the output is set to “true.” Hystersis may be defined.

LessThanEqual LessThanEqual E

Less Than Equal — Less Than Equal

Execution 14 Execution 14

Out false {ok} Qut true {ok}
iln A 36.00 {ok}] dInA 35.00 {ok}
iln B 35.00 ok}l 1InB 35.00 {ok}

LessThanEqual E £ inBPar 0.0

Less Than Equal £F HystPar  0.00

(E)}LF:‘ECUJEIOH P {01‘3 [l Master SyncEnabled @ true
din A 31.00 {Ok} . Hyst Par 0.00
qln B 35.00 {ok}

Fig. 214 LessThanEqual Function Block and Property Sheet
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CHAPTER

SELECT SWITCH FUNCTION
BLOCKS

The honlrmControl Palette provides the following Select Switch function blocks that can be
configured and used to build the required application logic:

e Binary Select
e Binary Select Prio
e Binary Select Multi
e Binary Select Multi Prio
e Change Select
e Max Select Multi
¢ Min Select Multi
e Numeric Select
e Valid Select Prio
e Valid Select Multi Prio
e Numeric Switch
w» O select_switch
b BinarySelect
3 BinarySelectPrio
3 BinarySelectMulti
» BinarySelectMultiPrio
» ChangeSelect
3 MaxSelectMulti
3 MinSelectMulti
» MumericSelect
» validselectPrio
b Valid SelectMultiPrio
» MumericSwitch

Fig. 215 Select Switch Function Blocks
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The Binary Select function allows one to two inputs to be individually enabled in any
combination. The inputis converted into the output.

Property Sheet
A, Binaryselect (Binary Select)
= (Ml Execution
BlnawSEIeCt : Function Block Mame/Annotation/Composite Flash Memory Usage
Binary Select :
W. Out
Execution 0 — colect
Out - {null} A
Select - {null} Ao
£+ inAlPar
£F inAz Par
£+ out save

1

0 B[0-2300]
- [null}

- [null}

- {null}

- [null}

nan

nan

Out Save Fields

Fig. 216 BinarySelect Function Block and Property Sheet
e IfSelectis set to “false” (O) or “null,” In Al is equal to output.

e IfSelectis set to “true” (1), it switches In Al to In A2, and In A2 has priority.

N

p . ||mrmm e m e m g
BinarySelect . (
In Al > Out D inAd > Out A
In A2 True ! In A2 |
Select=1— | I
- - |~ I N
| InB1 : » Out B
| InB2
: B _JTrue
| | Select=1

/

P S I U i

Fig. 217 BinarySelect Logic Diagram

Table 155 Inputs of Binary Select

Input Name Description
Select This input decides whether In Al or In A2 is used as output.
In Al If Select equals to “0,” then Out = In Al. It is used as a default
(In & Par) value
In A2 If Select equals to “1,” then Out = In A2. It is used as an override
(In & Par) value.
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Table 156 Output of Binary Select

Output Name Description

Out e |fSelect equals to “0,” then Out =In Al.
o If Select equals to “1,” then Out = In A2.

Table 157 Parameters of Binary Select

Parameter Name Description
In Al Par If In Al is “null,” In Al Par is used as a parameter.
(In & Par) In Al Par is set to “nan.” In this case, it is treated like an invalid.
In A2 Par If In A2 is “null,” In A2 Par is used as a parameter.
(In& P ar) In A2 Par is set to “nan.” In this case, it is treated like an invalid.
Out Save e Master Sync Enabled: If you setitto “true,” the last output will

be set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the
controller restart.

e Out: To enable or disable the Out feature.

Example 1: BinarySelect

If the input is “true,” In Al is set as output. If the input is “false,” In A2 is set as output.

BinarySelect BinarySelect
Binar;ry Select Binar?' Select
Execution 1 Execution 1
Out 30.00 fokl= |Out 40.00 {ok}F
HSelect false fokl] 1Select true fok}
SIn Al 30.00 ok}l {lnAl 30.00 fok}
5in A2 40.00 fokji {InA2 40.00 {ok}
Property Sheet
EX BinarySelect (Binary Selact
. Execution 1
out 30.00 {ok}
== Select false {ok}
In Al 30.00 {ok}
InA2 40.00 {ok}
£ inAlPar  nan
[ Master SyncEnabled (@ tue
[ In AL Par nan
£ inA2Par  nan
[ Master SyncEnabled () true
[ In A2 Par nan

Fig. 218 BinarySelect Function Block and Property Sheet
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Binary Select Prio

The Binary Select Prio function allows for input selection based on a select value. Each of
the four numeric inputs is output is determined by the four binary inputs. If more than one
binary input is "true” at the same time, the upper input takes priority.

Property Sheet
A BinarySelectPrio (Binary Select Prio)
[l Execution 2
. Function Block Name/Annotation/Composite Flash Memory Usage ] B[0-900]
Out - [null}
= Solect A - [null}
éBinarySelectPn‘o & ,l == SelectB - [null}
Binary Select Prio = Selact C = [null}
Execution 2 == Salect D - (null}
Out - fnull} InA - [null}
Select A - {null}
Select B - fnull} ng =
SelectC - {null} Inc - {null}
Select D - {null} InD - [null}
Default - [null}
Q In A Par nan
Q In B Par nan
Lk IncPrar nan
£+ InDPar nan
Q Default Par nan
I} Out Save Out Save Fields

Fig. 219 BinarySelectPrio Function Block and Property Sheet

BinarySelectPno

Select A --THE.., Cascading: First function block has
InA——t— 9= | higher priority than the second. The
output from the second cascade in

Select B .. UE_,

E'lmtg S used as input for the first.

Select G T2, 1 Highest Priority (Fire, Wind...)
e 9 Lowest Priority (PID, Auto
Selgct D eerenny condition, ...)

“InD 4*1
Default

Yy . Qut

BinarySelectPrio

Select A - U,

5 __ ig  lighest
In A Priority

Select B --US..,

6 InB —t—
Select ¢ -5 .

JInC

N _ Tue
Select D ----eeeey

5 lnD yfl
9 Default

Fig. 220 BinarySelectPrio Logic Diagram

YY . Out —
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Table 158 Inputs of Binary Select Prio

Input Name

Description

Select A - Select D

This input decides whether InA,InB,In C, orIn D is used as
output.

InA(ln & Par) If Select A equals to “1”, then Out = In A. It has the highest
priority.

In B (In & Par) If Select B equals to “1”, then Out = In B. In B has lower priority
thanInA.

In C(In & Par) If Select A equals to “1”, then Out = In A. In C has lower priority
thanIn A and InB.

In D (In & Par) If Select D equals to “1”, then Out = In D. In D has lower priority

thanInA,InB,and InC.

Default (In & Par)

If all Select inputs are set to “false,” Out = Default.

Table 159 Output of Binary Select Prio

Output Name

Description

Out

Out=InA/InB/InC/In D.

e |fSelect A equalsto“1l”, then Out=InA.
e |fSelect B equalsto “1”, then Out=In B.
o IfSelect C equalsto “1”, then Out=InC.
o IfSelect D equals to “1”, then Out = In D.

Table 160 Parameters of Binary Select Prio

Parameter Name

Description

In A Par If In Ais “null,” In A Paris used as a parameter.

(In & Par) In A Par is set to “nan.” In this case, it is treated like an invalid.
In B Par If InBis “null,” In B Paris used as a parameter.

(In & Par) In B Paris set to “nan.” In this case, it is treated like an invalid.
In C Par If In Cis “null,” In C Par is used as a parameter.

(In & Par) In C Paris setto “nan.” In this case, it is treated like an invalid.
In D Par If InDis “null,” In D Par is used as a parameter.

(In & Par) In D Par is setto “nan.” In this case, it is treated like an invalid.
Default Par If Default is “null,” Default Par is used as a parameter.

(In & Par) In Default Par is set to “nan.” In this case, it is treated like an

invalid.
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Table 160 Parameters of Binary Select Prio (Continued)

Parameter Name Description

Out Save e Master Sync Enabled: If you set it to “true,” the last output will
be set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the
controller restart.

e Out: To enable or disable the Out feature.

Examples
Example 1: BinarySelectPrio

If any one of the inputs is “true,” the corresponding input is set as output.

BinarySelectPrio BinarySelectPrio

Binar? Select Prio Binar:rysselect Prio

Execution o Execution 5

Qut 90.00 fok} |Out 50.00 {ok}
1Select A true fokl 3SelectA false {ok}
1Select B false {okll 4SelectB false {ok}
1Select C false {okl 4Select C false {ok}
1Select D true fokl 1SelectD true ok}
nA 90.00 fokll dInA 90.00 {ok}
in B 99.00 {okl dInB 99.00 {ok
inC 80.00{okl dIncC 80.00 {ok}
InD 50.00{okl dInD 50.00 {ok}

Default - {null Default - {null}

Fig. 221 BinarySelectPrio Function block
Example 2: BinarySelectPrio

If more than one input is “true,” In A has the highest priority, In D has low priority.
Accordingly, the output will be set.

BinarySelectPrio

Binar?Sselect Prio W

Execution 5 = .

Qut 35.00 {ok} - .
=Select A false {ok} - :
=Select B false fok} — .
=Select C false {ok} = :
=Select D false fokl} - .
=in A 90.00 {ok}| = Defs :
<InB 99.00 fok} B
=InC 80.00 {ok} £ inc
=in D 50.00 fok} B
=Default 35.00 ok} g T

Fig. 222 BinarySelectPrio Function block and Property Sheet
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Binary Select Multi

A binary input determines which of the two numeric inputs is output. The term "multi” refers
to the switching of two independent inputs, similar to a relay with two changeover contacts.

BinarySelectMulti (Binary Select Multi)

[ Function Block Name/Annotation/Composite Flash Memory Usage

[ Execution
Out A
OutB
BinarySelectMulti w= Solect
Binary Select Multi X
Execution 0 In Al
OQutA - {null} In A2
OutB - {null}
In B1
Select ~{null} =
In B2
£F InAlPar
{:} In A2 Par
£F InB1Par
{:} In B2 Par
£} out save

Fig. 223 BinarySelectMulti Function Block and Property Sheet

0

[=]

{null}
{null}
{null}
{null}
{null}
{null}
{null}

nan

nan

nan

nan

Out Save Fields

B[0-900]

Instead of BinarySelectMulti functional block, the BinarySelect can be used two times. But
this block is clear and avoids programming errors.

BinarySelectMulti
In A1 » Out A

In A2

In B1
In B2

Select =

: ] » Out B

d True

/

Fig. 224 BinarySelectMulti Logic Diagram

Table 161 Inputs of Binary Select Multi

Input Name Description
Select This input decides whether In A1/In Bl or In A2/In B2 are used
as outputs.
In Al If Select equals to “O,” then Out = In Al. It is used as a default
(In & Par) value.
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Table 161 Inputs of Binary Select Multi (Continued)

Input Name Description
In A2 If Select equals to “1,” then Out = In A2. It is used as an override
(In & Par) value.
In B1 If Select equals to “O,” then Out = In B1. It is used as a default
(In & Par) value.
In B2 If Select equals to “1,” then Out = In B2. It is used as an override
(In & Par) value.

Table 162 Outputs of Binary Select Multi

Output Name

Description

Out A e IfSelect equals to “0,” then Out =In Al or In B1.
o |fSelect equals to “1,” then Out =In A2 or In B2.
OutB e |f Select equals to “0”, then Out =In Al or In B1.

If Select equals to “1,” then Out =In A2 or In B2.

Table 163 Parameters of Binary Select Multi

Parameter Name

Description

In Al Par If In Al is “null,” In Al Par is used as a parameter.

(In & Par) In Al Par is set to “nan.” In this case, it is treated like an invalid.
In A2 Par If In A2 is “null,” In A2 Par is used as a parameter.

(In & Par) In A2 Par is set to “nan.” In this case, it is treated like an invalid.
In B1 Par If In Bl is “null,” In B1 Paris used as a parameter.

(In & Par) In Bl Par is set to “nan.” In this case, it is treated like an invalid.
In B2 Par If In B2 is “null,” In B2 Paris used as a parameter.

(In & Par) In B2 Par is set to “nan.” In this case, it is treated like an invalid.
Out Save ¢ Master Sync Enabled: If you setitto “true,” the last output will

be set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the
controller restart.

Out A: To enable or disable the Out A feature.
Out B: To enable or disable the Out B feature.
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Examples
Example 1: BinarySelectMulti

If Select = “false,” In Al is setto Out A, and In Bl is set to Out B.

BinarySelectMulti

Binarl\-fySelect Multi
Execution il
Qut A 5.00 fok}
QutB 15.00 {ok}
Select false ok}
In Al 5.00 {ok}
In A2 10.00 {ok}
In B1 15.00 {ok}
In B2 20.00 {ok}

Fig. 225 BinarySelectMulti Function Block

Example 2: BinarySelectMulti

If Select = “true,” In A2 is set to Out A, and In B2 is set to Out B.

BinarySelectMulti

Binarrvysselect Multi

Execution 1

OutA 10.00 {ok}=

OutB 20.00 {ok}=
=Select true {ok}
In Al 5.00 {ok}
2ln A2 10.00 foﬁh
4In B1 15.00 {ok
dn B2 20.00 ioﬂl

Property Sheet

BinarySelectMulti (Binary Select Multi)

B Execution

" QutA

" QutB
= Saolect

' In A1

' In A2

* In Bl

* In B2
L3 In ALPar
£} In A2 Par
L3 In B Par
£} In B2 Par

1
10.00 [ok]
20.00 [k}
rrue [ok]
5.00 [ok}
10.00 [ok}
15.00 [ok]
20.00 [ok]
nan

nan

nan

nan

Fig. 226 BinarySelectMulti Function Block
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Binary Select Multi Prio

The output of four numeric inputs is determined by the four binary inputs. When more than
one binary input is true at the same time, the higher input takes priority. The term "multi"
refers to the switching of two independent inputs, similar to a relay with two changeover

contacts.
Property Sheet
At BinaryselectMultiPrio (Binary Select Multi Prio)

m Execution 5

[ Function Block Name/Annotation/Composite Flash Memory Usage 0 B[0-900]

w= Qutl - {null}

= Qut2 - {null}

w Select A - [null} ¥

w Select B - [null} ¥

= Select C - {null} ¥

== Select D - {null} ¥
BinarySelectMultiPrio = InAL - {null} ¥
Binary Select Multi Prio = InBl - {null} ¥
Execution 0 = |nC1 - [null} 3
Outl i nu“ == |n D1 - [null} ¥
0ut2 B [l'll.l“l - n A2 - [null} ¥
Select A - {null} o o :
Select B - {null} e - .
Select C - M w= Defaultl - [null} k4
Select D = nll" w= Default2 - [null} 3

i:} In Al Par nan

£+ inB1Par nan

i} In C1 Par nan

i} In D1 Par nan

£+ in A2 Par nan

i} In B2 Par nan

i} In C2 Par nan

i} In D2 Par nan

£+ Defaultl Par nan

£+ Defaultz Par nan

£+ out Save Out Save Fields

Fig. 227 BinarySelectMultiPrio Function Block and Property Sheet

The first function block has a higher priority than the second. The output from the second
cascade is used as input for the first. In the figure BinarySelectMultiPrio Logic Diagram, In
Al has the highest priority (fire and wind) than default value 9 (PID and auto condition.
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BinarySelectPrio

Select A Il_?_-_ . . . - H

*_"IE tﬁ i sighest | GAScading: First function block has higher
n Priority priority than the second. The output from

Select B .. T€. the second cascade in used as input for the

2 InB _,..-t: first.

Select C .. Tme__ 1 Highest Priority (Fire, Wind...)

3ln ¢ —t—

) 9 Lowest Priority (PID, Auto
Select D --ereemrey condition, ...)

4InD J‘—l
Default YVYVY , Out

BinarySelectPrio

e

Select A -.._.'.-.:__:

3 -t Highest
ks Priority

Select B --2E..,

3 InB—-':";

Select C --TM2..,

in C ——t—

e
Select D -------;

¢ InD Jf_l
o Default YYY , Qut

Fig. 228 BinarySelectMultiPrio Logic Diagram

Table 164 Inputs of Binary Select Multi Prio

Input Name Description

Select A — Select D It's a priority selector with a Boolean value. Input will be chosen
for output based on the true status value. If there is more than
one true status, a priority value will be selected.

“A” means high priority “D” means low priority.
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Table 164 Inputs of Binary Select Multi Prio (Continued)

Input Name Description
InAl - In A2 These slots are 32-bit floating point input slots. This input is
InBl-1nB2 selected as an output based on priority selector “true” status.
InCl-InC2
InD1-InD2
(In & Par)

Default 1 — Default
2
(In & Par)

This slot is a 32-bit floating point input slot. If none of the
priorities is active default value will be set as an output.

Table 165 Outputs of Binary Select Multi Prio

Output Name

Description

Out 1

Output: In A1/In B1/In C1/In D1.

Out 2

Output: In A2/In B2/In C2/In D2.

Table 166 Parameters of Binary Select Multi Prio

Parameter Name

Description

In Al Par If In Al is “null,” In Al Par is used as a parameter.
(In & Par) In Al Par is set to “nan.” In this case, it is treated like an invalid.
In B1 Par If In Bl is “null,” In B1 Paris used as a parameter.
(In & Par) In B1 Par is setto “nan.” In this case, it is treated like an invalid.
In C1 Par If InC1lis “null,” In C1 Par is used as a parameter.
(In & Par) In C1 Paris setto “nan.” In this case, it is treated like an invalid.
In D1 Par If InD1is “null,” In D1 Par is used as a parameter.
(In & Par) In D1 Par is set to “nan.” In this case, it is treated like an invalid.
In A2 Par If In A2 is “null,” In A2 Par is used as a parameter.
(In & Par) In A2 Par is set to “nan.” In this case, it is treated like an invalid.
In B2 Par If InB2is “null,” In B2 Paris used as a parameter.
(In & Par) In B2 Par is set to “nan.” In this case, it is treated like an invalid.
In C2 Par If InC2is “null,” In C2 Par is used as a parameter.
(In & Par) In C2 Par is set to “nan.” In this case, it is treated like an invalid.
In D2 Par If In D2 is “null,” In D2 Par is used as a parameter.
(In & Par) In D2 Par is set to “nan.” In this case, it is treated like an invalid.

Defaultl Par
(In & Par)

If Defaultl is “null,” Defaultl Par is used as a parameter.
In Defaultl Par is set to “nan.” In this case, it is treated like an
invalid.
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Table 166 Parameters of Binary Select Multi Prio (Continued)
Parameter Name Description

Default2 Par If Default2 is “null,” Default2 Par is used as a parameter.

(In & Par) In Default2 Par is set to “nan.” In this case, it is treated like an

invalid.

Out Save e Master Sync Enabled: If you set it to “true,” the last output will
be set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the
controller restart.

e Out: To enable or disable the Out feature.
Examples

Example 1: BinarySelectMultiPrio

For priority selection, the highest priority selector “true” status value is selected as output.

BinarySelectMultiPrio

Binar:rygelect Multi Prio

Execution 49

Outl 10.00 {ok}|

Out2 50.00 fok}
qSelect A true fok}
HSelect B false {ok}
qSelect C false [ok]
2Select D false {ok}
qin Al 10.00 fok}
din Bl 20.00 {ok}
qin C1 30.00 {okj
4in D1 40.00 {ok}
4in A2 50.00 {ok}
4in B2 50.00 {ok}
4in C2 70.00 {ok}
din D2 80.00 {ok]|
4Defaultl 90.00 {ok}|
#Default2 100.00 {ok}

Fig. 229 BinarySelectMultiPrio - Priority Selection

Example 2: BinarySelectMultiPrio

For default selection, if all the priority selector values are "false.".

BinarySelectMultiPrio

Binarl:.rygelect Multi Prio
Execution 45
Outl 45.00 {ok}
out2 55.00 ok}
Select A false {ok}
Select B false {ok]
Select C false [ok]|
Select D fi

InAl 10.00 {ok}
In B1 20.00 {ok]
InC1 30.00 {ok
InD1 40.00 ok
In A2 50.00 {ok}
in B2 60.00 {ok}
InC2 70.00 fok}
In D2 80.00 {ok}
Defaultl 45.00 {ok}
Default2 55.00 {ok}

Fig. 230 BinarySelectMultiPrio - Default Selection

IRM FUNCTION BLOCKS USER GUIDE

227




Change Select

The Change Select function block checks whether the input values have changed

compared to the last DDC cycle. If the value has changed, it sets the corresponding
Boolean output to “true” for 1 DDC cycle. More than one output can be “true” if numerous

changes are detected.

Property Sheet
Changeselect ‘ ,@, ChangeSelect (Change Select)
Change Select (W Execution
Execution
OutA m—Cut A
Out B = Qut B
Qut C = Qut C
QutD = Qut D
Enable == Enable
InA - n A
InB == |n B
InC - In C
InD = In D

£+ out save

[l Function Block Name/Annotation/Composite Flash Memory Usage

Qut Save Fields

ChangeSelect
InA—a_ Euaion
InB-o '
InC-o
InD—o
OutA ———

- o— OutB ——— 8 ormore
True > OUt C conditions

' possible

o0—> OutD

True for 1 DDC Cycle after an input change
Several outputs may be true.

ChangeSelect

In A Evaiuaton —

InB-o ' _
InC—-o

InD—o
OutA —

Trueﬁ (OYEE) |

- o— OutC

o— QutD

True for 1 DDC Cycle after an input change
Several outputs may be true.

Fig. 232 ChangeSelect Logic Diagram

IRM FUNCTION BLOCKS USER GUIDE

{null}
{null}
{null}
{null}
{null}
{null}
{null}
{null}
{null}

Fig. 231 ChangeSelect Function Block and Property Sheet
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Table 167 Inputs of Change Select

Input Name

Description

Enable

Itis a Boolean point that is used to enable the block.

e [fitis setto “false,” thereis no change, and all outputs remain
“false.”

e |Ifitis setto “true,” it activates the change detection.

In A

If this input changes from the previous DDC cycle, Out A
becomes “true.”

In B

If this input changes from the previous DDC cycle, Out B
becomes “true.”

InC

If this input changes from the previous DDC cycle, Out C
becomes “true.”

InD

If this input changes from the previous DDC cycle, Out A
becomes “true.”

Table 168 Outputs of Change Select

Output Name

Description

Out A

If In A changes from the previous DDC cycle, Out A becomes
“true.”

e Theoutputis “true” onlyin the DDC cycle where the change is
detected.

e Achange to “null” or from “null” is a valid change.

OutB

If In B changes from the previous DDC cycle, Out B becomes
“true.”

e Theoutputis “true” only in the DDC cycle where the change is
detected.

e Achange to “null” or from “null” is a valid change.

OutC

If In C changes from the previous DDC cycle, Out C becomes
“true.”

e Theoutputis “true” only in the DDC cycle where the change is
detected.

e Achange to “null” or from “null” is a valid change.

OutD

If In D changes from the previous DDC cycle, Out D becomes
“true.”

e Theoutputis “true” only in the DDC cycle where the change is
detected.

e Achange to “null” or from “null” is a valid change.
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Table 169 Parameters of Change Select

Parameter Name

Description

Out Save °

Master Sync Enabled: If you set it to “TRUE,” the last output
will be set as output for one cycle after the controller restarts.
The application can use it to return to the same state before
the controller restart.

OutA: To enable or disable the OutA feature.
OutB: To enable or disable the OutB feature.
OutC: To enable or disable the OutC feature.
OutD: To enable or disable the OutD feature.

Examplel: ChangeSelect

If Block Enable is “true,” change in any of the input values, the concerned output is set to

“true” for a short while.

ChangeSelect ChangeSelect

Changge Select Changge Select
Execution Execution 3
QutA Qut A true {ok
outB OutB [m_g_mi
OutC Out C false fok]
QutD QutD f;

Enable Enable

In A In A

InB InB

InC InC

InD InD

Fig. 233 ChangeSelect Function Block
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Max Select Multi

The Max Select Multi function block makes a maximum selection of the inputs Al, B1, C1,
and D1. Multi means that two independent inputs are switched, like a relay with two
changeover contacts. “In A2 — In D2” are not used to determine the maximum; instead, they
are looped through to the corresponding output with the same switching position as the
maximum position.

MaxSelectMulti (Max Select Multi)

[l Execution 0
(Ml Function Block Name/Annotation/Composite Flash Memory Usage 0 B[0-900]
== Qutl - {null}
== Qut2 - {(null}
== |nAl - {null}
== |n Bl - {null}
== |nC1 - {null}
MaxSelectMulti ‘ = nps - nall)
Max Select Multi == In A2 - {null}
Execution == In B2 - {null}
Out1 - {null = In C2 - {null}
Out2 - {null w= In D2 - (null}
» £¥ InAlPar nan
» ﬁ In B1 Par nan
» £ InC1Par nan
) ﬁ In D1 Par nan
» £¥ InA2Par nan
» ﬁ In B2 Par nan
» £ InC2Par nan
) ﬁ In D2 Par nan
4 ﬁ Out Save Qut Save Fields

Fig. 234 MaxSelectMulti Function Block and Property Sheet

g ) N '8 ' Y
MaxSelectMulti MaxSelectMulti
Max Selection Max Selection
In A1 A1, B1, C1, D1 In A1 A1, B1, C1 D1
MB1=° N out1 nB1<° N out1
InC1-0 | InCi1-o
InD1—0 | InD1—o0 |
In A2 | In A2 |
InB2-0 InB2-0
QOut 2 Qut 2
In C2-O Same switching In 02'0 Sameswitching
In D2 o Position In D2 o Position
If 2 Inputs are same, henhighest Prio If 2 Inputs are same, hen highest Prio
.\hCB A Inputs with Null value a‘elg‘nored/. \has A_ Inputs with Null value Jeig'nored/

Fig. 235 MaxSelectMulti Logic Diagram
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The actuator is commanded to 85% from the PID, though frost protection is active.

FrostActive=True

. - MaxSelectMulti

BinarySelect

D

T In A1—o0
In B1-0

n C1f Out 1 85.35%

85.35% fromPID— | " D1

3=Frost In A2—o

InB2-°

1=Auto
In czf out2
1=Auto In D2 or

Fig. 236 MaxSelectMulti Logic Diagram with BinarySelect

Table 170 Inputs of Max Select Multi

Input Name

Description

InA1l(In & Par)

This inputis used for maximum selection. If another input has
the same value, this input is taken with higher priority.
The priority is only important for In A2 and In D2.

In B1 (In & Par)

This input is used for maximum selection. The input has higher
priority than In C1 and In D1.

In C1 (In & Par)

This inputis used for maximum selection. The input has higher
priority than In D1.

In D1 (In & Par)

This input is used for maximum selection.

In A2 (In & Par)

If In Al is the maximum input betweenIn Al -InD1,0ut2 =1In
A2.

In B2 (In & Par)

If In Bl is the maximum input between InA1 -InD1,0ut2 =1In
B2.

InC2 (In & Par)

If InCl is the maximum input betweenIn A1 -InD1,0ut2=1In
C2.

In D2 (In & Par)

If In D1 is the maximum input between In A1 - In D1, 0Out 2=1In
D2.

Table 171 Outputs of Max Select Multi

Output Name

Description

Outl

Output: The maximum value of inputs A1, B1,C1 and D1.
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Table 171 Outputs of Max Select Multi (Continued)

Output Name

Description

Out2

This is used to output one of the input values of A2, B2, C2, and
D2. The same switch position is used that comes from the
maximum selection between A1, B1,C1, and D2.

Example: If In B1 is the maximum from inputs A1, B1, C1, and
D1,0ut2=InB.

Table 172 Parameters of Max Select Multi

Parameter Name Description
In Al Par If In Al is “null,” In Al Par is used as a parameter.
(In & Par) In Al Par is set to “nan.” In this case, it is treated like an invalid.
In B1 Par If In Bl is “null,” In B1 Paris used as a parameter.
(In & Par) In Bl Par is set to “nan.” In this case, it is treated like an invalid.
In C1 Par If InC1is “null,” In C1 Par is used as a parameter.
(In & Par) In Cl1 Paris setto “nan.” In this case, it is treated like an invalid.
In D1 Par If InD1is “null,” In D1 Par is used as a parameter.
(In & Par) In D1 Par is set to “nan.” In this case, it is treated like an invalid.
In A2 Par If In A2 is “null,” In A2 Par is used as a parameter.
(In & Par) In A2 Par is set to “nan.” In this case, it is treated like an invalid.
In B2 Par If InB2is “null,” In B2 Paris used as a parameter.
(In & Par) In B2 Par is set to “nan.” In this case, it is treated like an invalid.
In C2 Par If InC2is “null,” In C2 Par is used as a parameter.
(In & Par) In C2 Par is set to “nan.” In this case, it is treated like an invalid.
In D2 Par If InD2is “null,” In D2 Par is used as a parameter.
(In & Par) In D2 Par is set to “nan.” In this case, it is treated like an invalid.
Out Save e Master Sync Enabled: If you set it to “true,” the last output will
be set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the
controller restart.
e Out: To enable or disable the Out feature.
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Example 1: MaxSelectMulti

The maximum value from Input A1, B1, C1, D1 is set to Outl. And same input value from
A2,B2,C2,D2is setto Out 2.

MaxSelectMulti

Max Select Multi

Execution 2

Qutl 400.00 {oklF

Qut2 900.00 {ok]F
din Al 100.00 {ok}
in B1 200.00 {ok}
dInC1 300.00 {ok}
din D1 400.00 {ok}
In A2 600.00 {ok}
in B2 700.00 {ok}
In C2 800.00 {ok}
'Iln D2 900.00 {ok}

Fig. 237 MaxSelectMulti Function Block

IRM FUNCTION BLOCKS USER GUIDE 234



Min Select Multi

The Min Select Multi function block makes a minimum selection of the inputs Al, B1, C1,
and D1. Multi means that two independent inputs are switched, like a relay with two
changeover contacts. “In A2 — In D2” are not used to determine the minimum; instead, they
are looped through to the corresponding output with the same switching position as the
minimum position.

Property Sheet
A, MaxselectMulti (Max Select Multi)

m Execution 7

[Ml Function Block Name/Annotation/Composite Flash Memory Usage 1 B[0-900]

= Qutl - {null}

= Qut2 - [null}

= In Al - {null}

== In Bl - {null}
MinSelectMulti Tine lliEE
Min Select Multi - :: Ei - i““ii

= -— - {nu

Execution 0] = In B2 - {mull}
Outl = M - n C2 - {null}
Out2 = {nU_I“ = |n D2 - [null}

£F In Al Par nan

i:} In Bl Par nan

i:} In C1Par nan

i:} In D1 Par nan

i:} In A2 Par nan

i:} In B2 Par nan

£ nc2Par nan

i:} In D2 Par nan

£+ out save Out Save Fields

Fig. 238 MinSelectMulti Function Block and Property Sheet

If two inputs are the same, then A is considered as the highest priority. Inputs with null are

ignored.
MinSelectMulti MinSelectMulti
Min Selection Min Selection
In A1 A1, B1, C1, D1 In A1 A1,B1, C1,D1
InB1-o InB1-o
L Out 1 i Out 1
InC1-0 l~> InC1-° |~>
InD1—o° I InD1—>o° I
In A2 —_| In A2 —a_!
In B2 -0 | In B2 -0
( Out 2 ( Out 2
In C2 -0 > InC2-0 >
Same switching Same switching
In D2 —0 Posttion In D2 —0 Position
If2 Inputs are same then highest Prio If 2Inputs are sameg then highest Prio
has A Inputs with Null value are ignored has A Inputs with Null value are ignored

Fig. 239 MinSelectMulti Logic Diagram

IRM FUNCTION BLOCKS USER GUIDE 235



The Actuator has 0% because of missing Airflow.
BinarySelect MmSelec;tMulh |

Null In A1 [ oo
0%—’d In B1 N
Out 1 0%

Airflow missing------ J InC1-o
85% from PID —— In D1 —o

In A2

In B2 -0

In C2 -0

1=Auto —— InD2—o 25"

5=Airflow

Out 2 | 5=Airflow

IT2 Inputs are same, then highest Prio
has A. Inputs with Null value are ignored

Fig. 240 MinSelectMulti Logic Diagram with BinarySelect

Table 173 Inputs of Min Select Multi

Input Name Description
InAl This inputis used for minimum selection. If another input has the
(In & Par) same value, this input is taken with higher priority. The priority is

only important for In A2 and In D2.

In Bl This input is used for minimum selection. The input has a higher
(In & Par) priority than In C1 and In D1.
InC1l This input is used for minimum selection. The input has a higher
(In & Par) priority than In D1.
In D1 (In & Par) This input is used for maximum selection.
In A2 If In Al is the minimum input betweenIn A1 -InD1,0ut2 =1In
(In & Parn) A2.
In B2 If In Bl is the minimum input between In A1 -InD1,0ut2=1In
(In & Par) B2.
InC2 If In Clis the minimum input between In A1 -InD1,0ut2=1In
(In & Par) C2.
InD2 If InD1 is the minimum input between In Al -InD1,0ut2 =1In
(In & Par) D2.

Table 174 Outputs of Min Select Multi

Output Name Description

Outl Output: The minimum value of inputs Al, B1, C1,and D1.
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Table 174 Outputs of Min Select Multi (Continued)

Output Name

Description

Out2

This is used to output one of the input values of A2, B2, C2, and
D2. The same switch position is used that comes from the
minimum selection between Al, B1, C1, and D2.

Example: If In Bl is the minimum from inputs A1,B1,C1,and D1,
Out2=InB.

Table 175 Parameters of Min Select Multi

Parameter Name Description
In Al Par If In Al is “null,” In Al Par is used as a parameter.
(In & Par) In Al Par is set to “nan.” In this case, it is treated like an invalid.
In B1 Par If In Bl is “null,” In B1 Paris used as a parameter.
(In & Par) In Bl Par is set to “nan.” In this case, it is treated like an invalid.
In C1 Par IfIn Clis “null,” In C1 Paris used as a parameter.
(In & Par) In C1 Paris setto “nan.” In this case, it is treated like an invalid.
In D1 Par If InD1is “null,” In D1 Par is used as a parameter.
(In & Par) In D1 Par is set to “nan.” In this case, it is treated like an invalid.
In A2 Par If In A2 is “null,” In A2 Par is used as a parameter.
(In & Par) In A2 Par is set to “nan.” In this case, it is treated like an invalid.
In B2 Par If In B2 is “null,” In B2 Paris used as a parameter.
(In & Par) In B2 Par is set to “nan.” In this case, it is treated like an invalid.
In C2 Par If In C2is “null,” In C2 Par is used as a parameter.
(In & Par) In C2 Par is set to “han.” In this case, it is treated like an invalid.
In D2 Par If In D2 is “null,” In D2 Par is used as a parameter.
(In & Pan) In D2 Par is set to “nan.” In this case, it is treated like an invalid.
Out Save Master Sync Enabled: If you set it to “true,” the last output will be
set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the
controller restart.
Outl: To enable or disable Outl feature.
Out2: To enable or disable Out2 feature.
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Example 1: MinSelectMulti

The minimum value from Input A1, B1, C1, and D1 is set to Outl. And same input value
from A2, B2, C2,and D2 is set to Out 2.

ele I
outg
outz
InAL
InB1

Fig. 241 MinSelectMulti Function block
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Numeric Select

The Numeric Select function block chooses one of the six output values from the six input
values. If the value in the selection is incorrect, the default input is used. If the six inputs are
insufficient, the function can be extended to more inputs using an offset.

Property Sheet

b, NumericSelect (Numeric Select)
[l Execution 3

[ Function Block Name/Annotation/Composite Flash Memory Usage 0 B[0-900]

= Qut - {null}

e Select - {null}

e Default - {null}

= Inl - {null}
NumericSelect ‘ w2 - jnull)
Numeric Select w—_In3 - {null}
Execution - n4 - {null}
Out - {null LLE - [null}
Select - {null == In6 - (null}

LF Offset 0.00

£F Default Par nan

£ in1Par nan

i:} In2 Par nan

ﬂ In3 Par nan

ﬂ Ind Par nan

ﬂ In5 Par nan

£ In6 Par nan

£ out Save Qut Save Fields

Fig. 242 NumericSelect Function Block and Property Sheet

When (Offset) selects one of the six inputs, the output equals the value on the input
(Offset). Otherwise, the output equals the value on the default input.

-
f

NumericSelect

Select -——--—-

In1

In2—o d

Inx while x=
In3 -0 Select-Offset
In4-o
In5—0
In 6 Select=Nul ar nvaid
DEfaljt or not n range L

A 4

Offset =0

p S

NumericSelect

Select -—-?-'1-1-2---!

In1
In2—o

Inx while x

In3-o Select-Offset

In4-o

In5—o

|I"l 6 Select=Nul o nvalid

DefaUt or ot n range Y ..r__
Offset = 6

Fig. 243 NumericSelect Logic Diagram
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Example: Wall moduleA - OutSetptMd > PidA - Operation3,4,5> 1, 3, 2.

1(om In 1 O | Select
1min2—o -
1) In3 -0 1 fset
3 (Reverse) In 4
2 (Direct) In 5 —0©
T©min6——2

1 (o Defaut —————= Y

Offset = 0

Fig. 244 Example for Enum Conversion

Output = Position determined by the value (X - Offset).

Table 176 Inputs of Numeric Select

Input Name

Description

Select

This inputis used to select which of the inputs In 1 - In 6 is used
as output.

If the value is < 1+ Offset or > 6 + Offset, the input Default is
assigned to the output.

Default (In & Par)

If the Select < 1 + Offset or > 6 + Offset, Out = Default.

In1(In & Par)

This input is used as a output value, if Select = 1 + Offset.

In 2 (In & Par)

This input is used as a output value, if Select = 2 + Offset.

In 3 (In & Par)

This inputis used as a output value, if Select = 3 + Offset.

In4(In & Par)

This inputis used as a output value, if Select = 4 + Offset.

In5(In & Par)

This inputis used as a output value, if Select = 5 + Offset.

In 6 (In & Par)

This input is used as a output value, if Select = 6 + Offset.
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Table 177 Output of Numeric Select

Output Name

Description

Out

If the Select < 1 + Offset or > 6 + Offset, Out = Default.
If Select equals to 1 + Offset, then Out=In 1.
If Select equals to 2 + Offset, then Out=In 2.
If Select equals to 3 + Offset, then Out=In 3.
If Select equals to 4 + Offset, then Out = In 4.
If Select equals to 5 + Offset, then Out=In 5.
If Select equals to 6 + Offset, then Out=In 6.

Table 178 Parameters of Numeric Select

Parameter Name Description
Offset The offset is used for an extension if the number of inputs 1 -6 is
not sufficient.
Default Par If Default is “null,” Default Par is used as a parameter.
(In & Par) In Default Par is setto “nan.” In this case, it is treated like an
invalid.
Inl Par If Inlis “null,” Inl Par is used as a parameter.
(In & Par) Inl Paris set to “nan.” In this case, it is treated like an invalid.
In2 Par If In2is “null,” In2 Par is used as a parameter.
(In & Par) In2 Par is set to “nan.” In this case, it is treated like an invalid.
In3 Par If In3is “null,” In3 Par is used as a parameter.
(In & Par) In3 Par is set to “nan.” In this case, it is treated like an invalid.
In4 Par If Ingis “null,” In4 Par is used as a parameter.
(In & Par) In4 Par is set to “nan.” In this case, it is treated like an invalid.
In5 Par If In5is “null,” In5 Par is used as a parameter.
(In & Par) In5 Par is set to “nan.” In this case, it is treated like an invalid.
In6 Par If In6is “null,” In6 Par is used as a parameter.
(In & Par) In6 Par is set to “nan.” In this case, it is treated like an invalid.
Out Save e Master Sync Enabled: If you set it to “true,” the last output will
be set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the
controller restart.
e Out: To enable or disable the Out feature.
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Examples

Example 1: NumericSelect

If Select value =Inl to InG, Inl to In6 is set to output.

NumericSelect

Property Sheet

Numericselect (Mumeric Select)

ﬁ Execution
- Qut

= Select
== Default
= nl

- n2

= In3

= Ind

= In5S

= nG

b £} Offset

» Q Default Par
» &£} In1Par

b £} In2 Par

b £} In3Par

» ﬁ Ind Par

b ﬁ In5 Par

b

ﬁ Ing Par

2

33.00 {ok}
3.00 {ok}
100.00 {ok}
79.00 [ok}
55.00 {[ok}
33.00 [ok}
33.00 [ok}
44.00 {ok}
44.00 [ok}
0.00

nan

nan

nan

nan

nan

nan

nan

Fig. 245 NumericSelect Function Block

Example 2: NumericSelect

If the Select value is “invalid,” the default value is set to output.

Fig. 246 NumericSelect Function Block
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Valid Select Prio

The Valid Select Prio function block looks for a valid value in four inputs. If an input
contains a valid value (less than or greater than zero), the value is output on the "Out" line. If
any of the numerous inputs has a valid value, the value from the input with the highest
priority is output on "Out" (A has the highest priority and D has the lowest priority).

If no input has a valid value, the value from the Default input is output.

Property Sheet
A, validselectPrio (valid Select Prio)
ValidSelectPrio " Execution s
Valid Select Prio r‘ Function Block Mame/Annotation/Composite Flash Memory Usage 0 B[0-900]
Execution 0 out - {null}
QOut = nl.lll InA - [null}
InA ' rll.lll InB - [null}
In B - {null nc - (null)
InC - {null}
InD - [null}
InD - {null
Default - [null}
£F pefault Par nan
£+ out save Out Save Fields

Fig. 247 ValidSelectPrio Function Block and Property Sheet

ValidSelectPrio
D In A rﬂyll-: ¢ Cascading: First function block has higher
priority than the second. The output from
the second cascade in used as input for the
first.

#Null

2)In B —t

#Null

3InC 1, Highest Priority (Fire, Wind...)

Lowest Priority (PID, Auto

4InD condition, ...)

|—> Default

ValidSelectPrio

LY 5 QOut

#Null

SN A e—t
Nl

51N B ——t—

#Null

HinC

Al
S nD .._le
9 Default

Fig. 248 ValidSelectPrio Logic Diagram

YY¥ , Out
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Table 179 Inputs of Valid Select Prio

Input Name Description

In A If In A has a valid value (less or greater than “null”), Out = In A.
In A has the highest priority.

InB If In A has aninvalid value (“null”), but In B has a valid value (less
or greater than “null”), Out = In B.

InC If In A and In B have an invalid value (“null”), but In C has a valid
value (less or greater than “null”), Out=In C.

InD IfInA, In Band In C have an invalid value (“null”), but In D has a

valid value (less or greater than “null”), Out = In D.

Default (In & Par)

If all Inputs have an invalid value (“null”), Out = Default.

Fig. 249 Output of Valid Select Prio

Output Name

Description

Out

Output: Highest priority input that is valid.

Table 180 Parameters of Valid Select Prio

Parameter Name

Description

Default Par If Default is “null,” Default Par is used as a parameter.
(In & Par) In Default Par is setto “nan”. In this case, it is treated as invalid.
Out Save e Master Sync Enabled: If you setitto “true,” the last output will

be set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the
controller restart.

e  QOut: To enable or disable the Out feature.
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Examples

Example 1: ValidSelectPrio

If In A to In D = valid, the corresponding input is set to output.

ValidSelectPrio

Valid Select Prio

Execution 1

Qut 55.00 {ok}=
=inA - {null}
=SinB - {null}
=SinC 55.00 {ok}
=inD - {null}

Default - {null}

Fig. 250 Valid Select Prio Function Block
Example 2: ValidSelectPrio

If more than one input is valid, In A has high priority, and In D will have low priority.
Accordingly, the output is set.

ValidSelectPrio

Valid Select Prio

Execution 1

Out 79.00 {ok}=
Sin A - {null}
=inB 79.00 {ok}
=In C 55.00 {ok}
=InD - {null}

Default - {null}

Property Sheet

ValidSelectPrio (Valid Select Prio)
[l Execution i

Oyt 79.00 {ok}
- A - {mull}
== |nB 79.00 {ok}
= nC 55.00 [ok}]
== |n D 33.00 {ok}
m= Default - {null}

£} Default Par  55.00
(@ Master SyncEnabled | true
(M Default Par $5.00

Fig. 251 Valid Select Prio

Example 3: ValidSelectPrio

If all the values are “invalid,” Default (input or parameter) is set to output.

ValidSelectPrio

Valid Select Prio

Execution 1

Out 55.00 {ok}=
=linA - {null}
=Iin B - {null}
=IinC - {null}
=InD - {null}

Default - {null}

Fig. 252 ValidSelectPrio Function Block
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Valid Select Multi Prio

The Valid Select Multi Prio function returns the highest priority input that is not invalid.
This block is similar to ValidSelectPrio, but it has two numerical lines.

Property Sheet
A, validselectMultiPrio (Valid Select Multi Prio)
(@l Execution 10
(@l Function Block Name/Annotation/Composite Flash Memory Usage 0 B[0-900]
== Quitl - {null}
m Out2 - {null}
ValidSelectMultiPrio == In Al - {null}
Valid Select Multi Prio = In B1 Z (mull)
Execution == n C1l - {null}
OQutl
Out? = In D1 - [null}
In Al = n A2 - {null}
:: 2; = In B2 - {null}
In D1 = In C2 - [null}
In A2 == |n D2 - [null}
In B2 == Defaultl - {mull}
:: S; we Default2 - [null}
» £F A2 Par nan
» £F B2Par nan
» £ c2Par nan
» £ D2 Par nan
» £F Default1 Par nan
v £} Defauli2 Par nan
b £} Out Save Out Save Fields

Fig. 253 ValidSelectMultiPrio Function Block and Property Sheet
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The first function block has a higher priority than the second. The output from the second
cascade is used as input for the first. In the below Figure, In Al has the highest priority than
the default value 9 (PID and auto condition).

ValidSelectMultiPrio

~ InD1-+—*
“ InD2——t—

Defaut 1 ey
Defaut 2 —Y¥*¥

v
eg

B2

ValidSelectMultiPrio

CmAl
“ InA2 —t———

_ InB1-~—+
® mp2—t——

_ InC1-—t
@ Inc2—t—

5 InD1-—
® InD2——+—

= Defait 1 YVYVV , (Ot |
~ Defaut 2 YYYY > Out 2;

Fig. 254 ValidSelectMultiPrio Logic Diagram

Table 181 Inputs of Valid Select Multi Prio

Input Name Description
In Al If In Al has a valid value (less or greater than zero), Out 1 = In Al.
(In & Par) In A1 has the highest priority.
In B1 If In Al has an invalid value (“null”), but In B1 has a valid value
(In & Par) (less or greater than “null”), Out = In B1.
InC1 If In Al and In Bl have an invalid value (“null”), butIn C1 has a
(In & Par) valid value (less or greater than “null”), Outl = In C1.
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Table 181 Inputs of Valid Select Multi Prio (Continued)

Input Name Description
InD1 If In A1, In Bl and In C1 have an invalid value (“null”), but In D1
(In & Parn) has a valid value (less or greater than “null”), Out = In D1.

In A2 (In & Par)

If In Al is outputon Out 1, In A2 is output on Out 2.

In B2 (In & Par)

If In Bl is output on Out 1, In B2 is output on Out 2.

In C2 (In & Par)

If In C1is output on Out 1, In C2 is output on Out 2.

In D2 (In & Par)

If InD1is outputon Out 1,In D2 is output on Out 2.

Defaultl (In & Par)

If all Inputs In Al - In D1 have invalid values (“null”), Out 1 =
Defaultl.

Default2 (In & Par)

If all Inputs In A2 - In D2 have invalid values (“null”), Out 2 =
Default2.

Table 182 Outputs of Valid Select Multi Prio

Output Name

Description

Outl Output: Highest priority input that is not invalid (In A1/In B1/In
C1/In D1/Defaultl).
Out 2 Output: Highest priority input that is not invalid (In A2/In B2/In

C2/In D2/Default2).

Table 183 Parameters of Valid Select Multi Prio

Parameter Name

Description

In A2 Par If In A2 is “null,” In A2 Par is used as a parameter.

(In & Par) In A2 Par is set to “nan.” In this case, it is treated like an invalid.
In B2 Par If In B2 is “null,” In B2 Paris used as a parameter.

(In & Par) In B2 Par is set to “nan.” In this case, it is treated like an invalid.
In C2 Par IfInC2is “null,” In C2 Par is used as a parameter.

(In & Par) In C2 Par is set to “nan.” In this case, it is treated like an invalid.
In D2 Par If In D2 is “null,” In D2 Par is used as a parameter.

(In & Par) In D2 Par is set to “nan.” In this case, it is treated like an invalid.
Defaultl Par If Defaultl is “null,” Defaultl Par is used as a parameter.

(In & Par) In Defaultl Par is setto “nan,” In this case, it is treated like an

invalid.

Default2 Par
(In & Par)

If Default2 is “null,” Default2 Par is used as a parameter.
In Default2 Par is set to “nan.” In this case, it is treated like an
invalid.
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Table 183 Parameters of Valid Select Multi Prio (Continued)

Parameter Name Description

Out Save ¢ Master Sync Enabled: If you set it to true, the last output will
be set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the
controller restart.

e Outl: To enable ordisable the Outl feature.
e Out2: To enable or disable the Out2 feature.

Examples
Example 1: ValidSelectMultiPrio

For priority selection, the highest priority selector value is the same valid value that is
selected as output.

ValidSelectMultiPrio1

Valid Select Multi Prio

Execution 53

Qut1 20.00 {ok}

Qut2 60.00 {ok}
=IlnAl - {null}
=Iln Bl 20.00 {ok}
=InC1 30.00 {ok}
=ln D1 40.00 {ok}
=ln A2 50.00 {ok}
=In B2 60.00 {ok}
=InC2 70.00 {ok}
=lin D2 £80.00 {ok}

Fig. 255 ValidSelectMultiPrio - Priority Selection
Example 2: ValidSelectMultiPrio

Default selection, if all the priority selector values are “nan.”

ValidSelectMultiPriol

Valid Select Multi Prio

Execution 53

Out1 90.00 {ok}

Quit2z 100.00 {ok}
=In A1 - {null}
5ln B1 - {null}
HinC1 - {null}
=Sln D1 - {null}
Hln A2 50.00 {ok}
Hin B2 60.00 {ok}
Hln C2 70.00 {ok}
Sin D2 80.00 {ok}
=Default1 90.00 {ok}
=Default2 100.00 {ok}H

Fig. 256 ValidSelectMultiPrio - Default Selection
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Numeric Switch

The Numeric Switch function block selects one of the eight boolean outputs that is set to
“true.” If the numeric input uses a wrong value, all boolean outputs are “false.” The function
can be extended to more inputs via an offset if the eight outputs are not sufficient.

Property Sheet

NumericSwitch } A, NumericSwitch (Numeric Switch)
Numeric Switch W Execution 1
Execution 0 @l Function Block Name/Annotation/Composite Flash Memory Usage 0 B[0-200]
Outi - {null} = outt - (mail)
Out2 - .Inu“l = Qut2 - {null}
Out3 - .lnu“l = Qut3 - {null}
Out4 - {null} = our - {null}
Quts - nu“ = Out5 - [null}
Outé - {null} = outs — (nuil}
Qut7 . M — Qut7 - [nmll}
Quts - {M} = Quts - [nmll}
Switch - {null == Switch - [null}

£} Offset 0

£+ out save Out Save Fields

Fig. 257 NumericSwitch Function Block and Property Sheet

The valid range of the input minus the offset is 1 through 8. The output X (1 through 8) is
true. If Switch - Offset = X, else, it is “false.”

MNumenicSwitch

Out 1
o— Out2
o— Oyt 3
o—s Out 4

y o—= Outs
I"-l: .- # o—» m 5
Faha o— Ot 7
Oo—— Cut8

Oifsat =0

- Mumernic Switch

Fig. 258 NumericSwitch Logic Diagram
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Table 184 Input of Numeric Switch

Input Name

Description

Switch

This input selects the output that is set to “true” based on the
value. A switch can have any value, even negative values, because
Offset can bring the Switch value into a valid range.

Example: With Offset = O, if Switch = 8, Out 8 = “true” and all
other outputs are “false.”

Table 185 Outputs of Numeric Switch

Output Name

Description

Outl - Out8

The output 1 through 8 is "true’, if (input +offset) = X, otherwise it
is "false". If the output is negated, then it is also negated from the
value determined by the function block logic.

Table 186 Parameters of Numeric Switch

Parameter Name

Description

Offset Itis used for an extension, if the number of outputs 1 - 8 is not
sufficient or if the range of Switch is not from 1 - 8.
Example: The Switch range is from 16 -24 -> Offset = 15.

Out Save ¢ Master Sync Enabled: If you set it to “true,” the last output will

be set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the
controller restart.

e Outl:To enable or disable the Outl feature.
e Out2: To enable or disable the Out2 feature.
e Out3: To enable or disable the Out3 feature.
e Out4: To enable or disable the Out4 feature.
e Outb: To enable or disable the Out5 feature.
e Out6: To enable or disable the Out6 feature.
e Out7:To enable or disable the Out7 feature.
e Out8: To enable or disable the Out8 feature.
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Examples
Example 1: NumericSwitch

Numeric switch selector.

NumericSwitch
Numeric Switch
Execution 56|
Outl false {ok}
Out2 false fok}
Out3 false fok]
Out4 false {ok]
Outs true {ok]}
Outé false {ok}
Out? false fok}
Outs false ok}
45witch 5.00 {ok}

Fig. 259 Numeric Switch Selector

Example 2: NumericSwitch

Numeric switch selector along with offset.

NumericSwitch [Numeric Switch)
(@ Execution |12

= Qutl false [ok)
NumericSwitch
Numeric Switch > = Ou2 fhlse (o]
Execution 56 = Qut3 false [ok)
gug false {ok} - Qutd false [ok]
03'.'3 false fok] = Quts false [ok)
Out4 false {ok} == Quté true [ok}
gzg f:ﬁlok! - Qut7 false {ok)
Out7? false = Qutg false {ok]
Outs = Switch 5.00 [ok}
1Switch 5.00 v {¥ Offset 1

(@l Master Sync Enabled | true
{l Offset 1

Fig. 260 Numeric Switch Selector with Offset along with the property sheet
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CHAPTER

O LOGIC FUNCTION BLOCKS

The following Logic function blocks are available in the honlrmControl Palette and can be
configured and used to create the required application logic:

IRM FUNCTION BLOCKS USER GUIDE

And

Or

Xor

Not

Rs Flip Flop
Sr Flip Flop
Trigger

b 0 Logic

b

b
b
b
b
b
b

E And

m Or

ﬂ Xor

B ot

E R=FlipFlop
E SrFlipFlop

Trigger

Fig. 261 Logic Function Blocks
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The AND function block has six-inputs AND function . Each input may be individually
inverted (NOT). The AND output becomes "true" if all inputs are "true."

And

AAnd '@ Jj
Execution 1
Qut - {null}
In A - fnull}
In B - fnull}
InC - {null}
InD - fnull}
In E - fnull}
InF - fnull}

AND "

In A
InB

Property Sheet

A And (And)
(@l Execution 1
. Function Block Mame/Annotation/Composite Flash Memory Usage a
— Cut - {null}
= n A - {null}
== |nB - [null}
= |nC - {null}
== |nD - {null}
== |nE - {null}
== |nF - {null}

ﬁ In Out Negations

ﬁ Out Save

B [0-900]

Nano Negate Control

Out Save Fields

Fig. 262 AND Function Block and Property Sheet

In AND function block, inputs with "null" are ignored, which means if either of the inputs is
not equal to 0.00, the output is equal to the input.

Out

And

And

Fig. 263 AND Logic Diagram

Unconnected or invalid inputs default to "true,” without negation, not affecting the result.

minOn —

In

" TimeDelay

Out

PresetTime

OnDelay

In

(" TimeDelay

Out

minOff — PresetTime

. OffDelay

Fig. 264 AND with trueDelay and falseDelay
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Table 187 Input of And

Input Name Description

InA-InF These are 32-bit floating point 6 input slots.

Table 188 Output of And

Output Name Description

Out Output: AND or NAND (inputs).
When the output is negative, the AND function block behaves like
a NAND function block.

Table 189 Parameters of And

Parameter Name Description

In Out Negations ¢ Ifthis option is set to “true,” it acts as a NAND function block.

e Ifitis “false,” it acts as an AND function block.

Out Save e Master Sync Enabled: If you setitto “true,” the last output will
be set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the
controller restart.

e Out:To enable or disable the Out feature.

The Below table shows the basic operation of AND (“Out” negation is false).
Table 190 Basic Operation of AND

Input (x) Input (y) Output
O (false) O (false) O (false)
O (false) 1 (true) O (false)
1 (true) O (false) O (false)
1 (true) 1 (true) 1 (true)

Below table shows the basic operation of NAND (“Out negation” is true).
Table 191 Basic Operation of NAND

Input (x) Input (y) Output
O (false) O (false) 1 (true)
O (false) 1 (true) 1 (true)
1 (true) O (false) 1 (true)
1 (true) 1 (true) O (false)
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Examples
Example 1: And

If any one of In A to In F = “false,” the output is “false.”

And
And

Execution

Out
In A

In B
InC
InD
In E
In F

Fig. 265 And Function Block

Example 2: And

If allIn A to InF are “true,” the outputis “true.”

And
And

Execution

{Out

In A true
In B

InC true
InD

II_n E true
In F

Fig. 266 AND Function Block

Example 3: And
Not enable forIn A and In C.

And E | - {:I'In Out Negations  Nano Negate Control
And W out @ false
Execution .
(@ ina @ true
Out -
q(not) In A (M ns @ fslse
] [ InC @ true
=
e . InD . false
’ W inE @ false
o
(W InF @ false

Fig. 267 AND Function Block and Property Sheet
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Or

The OR function block has six inputs OR functions. Each input can be inverted separately
(NOT). If at least one of the inputs is "true," the OR output is "true.”

Property Sheet

. Function Block Name/Annotation/Composite Flash Memory Usage

A, or (or)
(M Execution
= Out
= nA
== InB
o Ay =
Or = == |nD
Execution 2| —nE
Out - {null
== InF
InA - {null 25 In Out Negati
InB —{null nout Negations
InC i nu“ l Out .falss
In D - {null (lna | @ folse
InE - {null W ne | @ false
InF - {null W nc @ false
(o | @ False
. InE .falss
[ inF | @ false
{} Qut Save

Ml Master Sync Enabled

W out

. true
@ Dissble

- {null}
- {null}
- {null}

B[0-900]

- {null}
- {null}
- {null}
- [null}

MNano Megate Control

Out Save Fields

Fig. 268 OR Function Block and Property Sheet

HoH oW W oW

In this function block, inputs with "null" are ignored, which means if either of the inputs is

not equal to 0.00, the output is equal to the input.

InA—

InB —
InC —

In E —

InF —

InA
InB

InD—

InA —"

InB —
InC—
InD—
InE —

InF —

Fig. 269 OR Logic Diagram

Unconnected or invalid inputs default to "true,” without negation, not affecting the result.

minOn #

TimeDelay
Out
PresetTime

OnDeIay

—— QutA

TlmeDeIay h

Out

minOff PresetTlme

OffDeIay

Fig. 270 OR with trueDelay and falseDelay
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Table 192 Input of OR

Input Name Description

InA-InF These are boolean point 6 input slots.

Table 193 Output of OR

Output Name Description

Out Output is the In A multiplied by In B.

Table 194 Parameters of OR

Parameter Name Description

In Out Negations e Ifthis option is set to “true,” it acts as an AND function block.
It negates inputs and outputs.

e Ifitis “false,” it acts as an Or function block.

Out Save e Master Sync Enabled: If you setitto “true,” the last output will
be set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the
controller restart.

e Out: To enable or disable the Out feature.

Below table shows the basic operation of OR (“In Out Negations” is “true”).
Table 195 Basic Operation of OR

Input (x) Input (y) Output
O (false) O (false) O (false)
O (false) 1 (true) 1 (true)
1 (true) O (false) 1 (true)
1 (true) 1 (true) 1 (true)

When the “In Out Negations” is set to “true,” OR block turns into an AND block as it negates
inputs and outputs.
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Examples
Example 1: Or

If any one of In A to In F - “true,” the outputis “true.” If all In A to In F are “false,” the output

is “false.”
Or Or
Or Or
Execution Execution
QOut Out
qln A in A
Sin B IIn B
inC 1inC
Sln D iinD
Hin E in E
SinF {inF

Fig. 271 Or Function Block
Example 2: Or
Negate IN/OUT slots.

v ﬁ In Qut Negations Mano Megate Control

g: m | [l out @ false

Execution : (l na @ false

?Tu; (m ne @ true
:m"‘g] ng (@ Inc @ false
" (i inD @ true
.'mcht] in (l ne @ true
(m inF @ false

Fig. 272 Or Function Block and Property Sheet
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This XOR function block has six input XOR function. Each input may be individually
inverted (NOT). The XOR output becomes “true" if exactly one inputis "true."

Property Sheet

I@ []j Ak, )'(E?I’ (¥or)

_J,)(or
Xor
Execution 2
Qut - {null}
In A - {null}
In B - {null}
In C - {null}
InD - {null}
InE - {null}
InF - {null}

B Execution 2

(@l Function Block Name/Annotation/Composite Flash Memory Usage 0

= Out
= InA
== InB
= InC
= InD
== |nE

== InF

£F In Out Negations
'I} Out Save

Fig. 273 XOR Function Block and Property Sheet

In A ~— OutA

In B —
In C —
In D —
In E —
In F ——

Xor

Fig. 274 XOR Logic Diagram

{null}
{null}
{null}
{null}
{null}
{null}
{null}

B [0-800]

Mano Negate Control
Out Save Fields

Unconnected or invalid inputs default to “true,” without negation, not affecting the result.

TlmeDeIay TlmeDeIay )

Out Out

minOn Preset'l'lme minOff Preset'l'lme
OnDeIay OffDeIay )

InA
In B

Fig. 275 XOR with trueDelay and falseDelay
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Table 196 Input of XOR

Input Name

Description

InA-InF

These are Boolean point 6 input slots.

Table 197 Output of XOR

Output Name

Description

Out

Out: 1 if an odd number of inputs is 1.

Table 198 Parameters of XOR

Parameter Name

Description

In Out Negations

e Ifthis option (Nano Negate Control) is setto “true,” itacts as a
NOT function block input or output. It negates inputs and
outputs.

e Ifitis “false,” it acts as an XOR function block.

Out Save

e Master Sync Enabled: If you setitto “true,” the last output will
be set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the
controller restart.

e Out: To enable or disable the Out feature.

The below table shows the basic operation of XOR.

Table 199 Basic Operation of XOR

Input (A) Input (B) Input (C) Output
O (false) O (false) O (false) 0 (false)
O (false) O (false) 1 (true) 1 (true)
O (false) 1 (true) O (false) 1 (true)
O (false) 1 (true) 1 (true) O (false)
1 (true) 0 (false) 0 (false) 1 (true)
1 (true) 0 (false) 1 (true) O (false)
1 (true) 1 (true) O (false) O (false)
1 (true) 1 (true) 1 (true) O (false)
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Examples
Example 1: Xor

If only one of In A - In F is “true,” the output is set to “true.” If not, “false.”

Xor Xor
Xor Xor
[Execution Execution
Qut Out
iin A qn A
iln B 1in B
{In C 14in C
inD qin D
{inE in E
iinF '|l|n F

Fig. 276 Xor Function Block
Example 2: Xor

Negate IN/OUT slots.

v £ InOut Negations  Nano Negate Control

;:(nr n | Ol out @ false
@tion A @ true
'E‘l'g:‘.} InA g e @ false
:::g ' InC . false
:|2OEt = D @ tre
ok ' InE @ false

(i InF @ false

Fig. 277 Xor Function Block and Property Sheet
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In the NOT function block, “true” becomes “false” and vice versa after performing the logic.

Property Sheet
[Not L & ot oy
Not (@l Execution 3
Execution 3 (@l Function Block Name/Annotation/Composite Flash Memory Usage 0 B[0-900]
Out = {nl,l“_} = Qut - [null}
In - fnull} = n - [null}
£+ out Save Out Save Fields

Fig. 278 Not Function Block and Property Sheet

Table 200 Input of NOT

Input Name

Description

This is a Boolean point input slot.

Table 201 Output of NOT

Output Name

Description

Out

Output: “true” or “false” (opposite value of In).

Table 202 Parameter of NOT

Parameter Name

Description

Out Save

Master Sync Enabled: If you set it to “true,” the last output will be
set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the
controller restart.

Out: To enable or disable the Out feature.
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Examples
Example 1: Not

If In = “true”, output = “false.”

Not “

Not

Execution 18

Out false {ok}
qln true {ok}

Fig. 279 Not Function Block

Example 2: Not

If In = “false”, output = “true.”

Not

Not “

Execution 18

Qut true {ok}
3In false {olk}

Fig. 280 Not Function Block
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The Rs Flip Flop function block prioritizes the reset input if both the inputs are “true.” Rs
Flip Flop has a one-bit functional block.

Rs Flip Flop function block has two inputs:
e Set: Sets the device Out =“1," labeled as “S.”
e Reset: Resets the device Out = “O,” labeled as “R.”

The RS abbreviation stands for Set or Reset. The flip-flop is reset to its original state using
the Reset input, and the output is either logic level "1" or logic level "0." It is determined by
the flip-Set flop's or Reset condition. The term "flip flop" refers to the ability to be "FLIPPED"
into one logic state and "FLOPPED" back into another.

The basic NOR gate and RS Flip Flop circuit are used to store the data and thus provide
feedback from both of its outputs again back to its inputs.

The RSFlipFlop has three inputs Set, Reset, and Out (current output ) that relate to its
current state.

Property Sheet
J,RsFlipFlop []j ?szlip:lop (Rs Flip Flop)

Rs Flip Flop |l Execution 4
Execution = (@ Function Block Name/Annotation/Composite Flash Memory Usage 0 B[0-200]
Out - {null} = Qut - {null}
Set - {I"ILI“} - Set - [null}
Reset - {null}

we Reset - [null}

£+ out save Out Save Fields

Fig. 281 RsFlipFlop Function Block and Property Sheet

Inputs with the value “false” or “null” are not evaluated. The output keeps on the last value.

(RsFlipFiop |
Set g Out Out ,

Reset . R '

Fig. 282 RsFlipFlop Logic Diagram

Table 203 Inputs of Rs Flip Flop

Input Name Description
Set This is a boolean point input slot.
Reset This is a boolean point input slot. If both inputs are “true,” it has a
priority.
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Table 204 Output of Rs Flip Flop

Output Name

Description

Out

Output: “true” or “false” based on the input and reset value.

Truth table

Table 205 Truth Table

Set Reset Output
false false No change or remains in the
previous state
false true false
true false true
true true false

Table 206 Parameter of Rs Flip Flop

Parameter Name Description
Out Save e Master Sync Enabled: If you setitto “true,” the last output will
be set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the
controller restart.
e Out: To enable or disable the Out feature.
Examples

The five conditions of Rs FlipFlop are as follows:

Example 1: RsFlipFlop

If Set and Reset are “true,” Out is “false.”

RsFlipFlop u
Rs Flip Flop

Execution 30
Out false {ok}
Set true {ok}
Reset true {ok}
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Example 2: RsFlipFlop

If Set and Reset are setto “

false,” Out will retain the last state.

RsFlipFlop g RsFlipFlop |
Rs Flip Flop E Rs Flip Flop E
Execution 30 Execution 5
Qut false {ok! Qut true {ok}
Set true {ok} Set false {ok}
Reset true {ok} Reset false {ok}
Fig. 284 Set and Reset “false,” Out last state
Example 3: RsFlipFlop
If Set = “true,” Reset = “false,” Out = "true.”
RsFlipFlop 50
Rs Flip Flop E
Execution 5
Qut true {ok}
55et true {ok}
qReset false {ok}
Fig. 285 Set “true,” Reset “false” and Out “false”
Example 4: RsFlipFlop
If Set = “false” and Reset = “true,” Out = “false.”
RsFlipFlop s
Rs Flip Flop E
Execution 5
Qut false {ok}
=Set false {ok}
=Reset true {ok}
Fig. 286 Set “false,” Reset “true” and Out “false”
267
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The Sr Flip Flop function block prioritizes the set input if both the inputs are “true.” Sr Flip
Flop is a one-bit functional block.

Sr Flip Flop function block has two inputs:
e Set: Sets the device Out =“1," labeled as “S.”
e Reset: Resets the device Out = “O,” labeled as “R.”

The RS stands for Set or Reset. With the help of the Reset input, the flip-flop is reset to its
original state, and the output is either logic level "1" or logic level "0." It is determined by the
flip-Set flop's or Reset state. It can be "FLIPPED" into one logic state or "FLOPPED" back

into another.

The basic NAND gate SR Flip Flop circuit is used to store the data and thus provides
feedback from both of its outputs back to its inputs. The Sr Flip Flop has three inputs that
relate to its current state: Set, Reset, and Out (current output).

SrFlipFlop
Sr Flip Flop

Execution 5
Out - fhull}
Set - {null}
Reset - Thull}

Property Sheet
SrFlipFlop (Sr Flip Flop)
(W Execution 5
(@l Function Block Name/Annotation/Composite Flash Memory Usage 0 B[0-200]
== Qut - [null}
— Set - [null}
= Reset - [null}
L3 out save Qut Save Fields

Fig. 287 SrFlipFlop Function Block and Property Sheet

Inputs with the value “true” or “null” are not evaluated. The output keeps on the last value.

Truth table

s [gsror)
Reset | R Out —Qut

Fig. 288 SrFlipFlop Logic Diagram

Table 207 Truth Table

Set Reset Output
false false No change or remains in the
previous state
false true false
true false true
true true true
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Table 208 Inputs of SrFlipFlop

Input Name Description
Set This is a Boolean point input slot. It has a priority if both inputs
are true.
Reset This is a Boolean point input slot.

Table 209 Output of SrFlipFlop

Output Name

Description

Out Output: “true” or “false” depending on the input and reset value.

Table 210 Parameter of SrFlipFlop

Parameter Name Description
Out Save e Master Sync Enabled: If you setitto “true,” the last output will
be set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the
controller restart.
e Out: To enable or disable the Out feature.
Examples

Example 1: SrFlipFlop

If Set and Reset are set to “true,” Out is set to “true.”

SrFlipFlop ol
Sr Flip Flop B
Execution 6
Qut true {ok}
=2Set true {ok}
=Reset true {ok}

Fig. 289 Set and Reset “true,” Out “false”
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Example 2: SrFlipFlop

If Set and Reset are set to “false,” Out will retain the last state.

SrFlipFlop ol SrFlipFlop a
Sr Flip Flop E Sr Flip Flop E
Execution 6 Execution 6
Qut true {ok} Qut false {ok}
=Set false {ok} =Set false {ok}
qReset false {ok} JReset false {ok}
Fig. 290 Set and Reset “false,” Out last state
Example 3: SrFlipFlop
If Set = “true” and Reset = “false,” Out = “true.”
SrFlipFlop =l
Sr Flip Flop E
Execution 6
Qut true {ok}
2Set true {ok}
JReset false {ok}
Fig. 291 Set “true” and Reset “false,” Out “true”
Example 4: SrFlipFlop
If Set = “false” and Reset = “true,” Out = “false.”
SrFlipFlop .l
Sr Flip Flop E
Execution 6
Qut false {ok}
=Set false {ok}
=Reset true {ok}
Fig. 292 Set “false” and Reset “true,” Out “false”
270
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The function block checks whether the input “In” has a change between True and False. If
there is a change, a True for one DDC cycle occurs at the output “Out”.

A typical example is the detection, if a presence detector goes to occupied, the wind speed
changes to high, the brightness changes to dark, the room temperature changes below the
frost protection. Then you can trigger the logic in the application with the pulse at the

output “Out”.
Out can be directly connected to a FlipFlop function block to Set or Reset the FlipFlop..

Property Sheet
Trigger (Trigger)

._J.T"'gger []: [l Execution &

THEEEI: (Ml Function Block Name/Annotation/Composite Flash Memory Usage 0 B[0-200]
Execution 6 - Out ——
Out - {null}
- n - [null}
= - {null} £} operation RisingEdge
P: Operation RisingE perat Bedee
£¥ out save Out Save Fields
. P: Operation RisingEdge

Fig. 293 Trigger Function Block and Property Sheet

Table 211 Inputs of Trigger

Input Name Description

In This is a Boolean point input slot.

e IfInis connected the very first time, there is a change from
“null” = “true” or “false.” That leaves Out as “false.”

e IfInis “null,” Operation = RisingEdge or FallingEdge or
RisingOrFallingEdge, Out = “null.”

e IfInis “null,” Operation = Off, Out = Off.

Table 212 Outputs of Trigger

Output Name Description

Out Output: “true” or “false” (depends on selected operation).
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Table 213 Parameters of Trigger

Parameter Name Description

Operation There are four operations:

¢ Rising Edge:When Inchanges from “false” to “true,” Outis set
to “true” for 1 DDC cycle.

¢ Falling Edge: When In changes from “true” to “false,” Out is
set to “true” for 1 DDC cycle.

¢ Rising or Falling Edge: When In changes from “false” to “true”
or “true” to “false,” Out is set to “true” for 1 DDC cycle.

e Off: Outis set as “false” no matter what In is.

Out Save e Master Sync Enabled: If you setitto “true,” the last output will

be set as output for one cycle after the controller restarts. The

application can use it to return to the same state before the

controller restart.

e Out:To enable or disable the Out feature.

RisingEdge
Input value is rising from “false” to “true,” block triggers “true” pulse on the output for 1
DDC cycle.
Trigger
7 g9 T
F¢ —in Out — Ff
True for 1 cycle
Fig. 294 RisingEdge

FallingEdge

Input value is falling from “true” to “false,” block triggers “true” pulse on the output for 1
DDC cycle.

_ Trigger |
tF—In Out — F4

True for 1 cycle

Fig. 295 FallingEdge
RisingAndFallingEdge
Input valueis rising from “false” to “true” or from “true” to “false,” block triggers “true” pulse
on the output for 1 DDC cycle.

Trigger T
FttE—In Out —F{1
True for 1 cycle

Fig. 296 RisingAndFallingEdge
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Examples
Example 1: Trigger (Operation set to RisingEdge)

Property Sheet
) Trigger (Trigger)
Trigger (M Execution 31
T—gﬂngn Yion = (Qut false {ok)
Qut == In true {ok}
n v ﬂ.ﬂ.peratlun RisingEdge
(@ Master SyncEnabled () true

(@l Operation RisingEdge
. P: Operation  RisingEdge

Fig. 297 Rising Edge Functional Block and Property Sheet
Example 2: Trigger (Operation set to FallingEdge)

Property Sheet

B Trigger (Trigger)
Tl:ig_ggf “ | . Execution 31
EEEE{ = Cut false [ok}
Execution

== In troe |o
Out | {ok}
In » £} Operation FallingEdge
P: Operation F. —
(M Master SyncEnabled () true

B Operation FallingEdge
p

(@ P:Operation  FallingEdge

Fig. 298 Falling Edge Functional Block and Property Sheet
Example 3: Trigger (Operation set to RisingOrFallingEdge and In is True)

Property Sheet

Trigger (Trigger)
Trigger (M Execution 31
Tngger
Execution 3l = Qut false {ok}
Qut true {ok == |n trus {ok}
In i v £} Operation RisingOrFallingEdge
P: Operation RisingOrFallin (@ Master SyncEnabled (@ true

(@ Operation RisingOrFallingEdge

(@ P:Operation  RisingOrFallingEdge

Fig. 299 Falling Edge Functional Block and Property Sheet
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Example 3: Trigger (Operation set to RisingOrFallingEdge and In is False)

Property Sheet
Trigger (Trigger)

Trigger | "B Execution
Trigger - Out
Execution 4

Out =

In ﬁ Operation
P: Operation

(@ Operation
. P: Operation

(Ml Master Sync Enabled

31

false [ok}

false {ok}

RisingOrFallingEdge

.true
RisingOrFallingEdge

RisingOrFallingEdge

Fig. 300 Rising or Falling Edge Functional Block and Property sheet
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CHAPTER

1 TIMER FUNCTION BLOCKS

The honlrmControl palette provides the following Timer function blocks that can be
configured and used to build the required application logic:

* OneShot
e Rate Limit
e Time Ramp
e Time Delay
e Multi function Timer
* Runtime Accumulate

- OTimer

[ EE OneShot

= RateLimit
EE TimeRamp
EE TimeDelay

EE MultifunctionTimer

EE RunTimeAccumulate

| ™ W W W W

Fig. 301 Timer Function Blocks
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Inthe One Shot function block, if the In becomes “true” from “false,” Outis set to “true” for a
given duration.

Property Sheet
A, OneShotl (One Shot)
OneShot1l & (Ml Execution 7
One Sf}Ot (@l Function Block Name/Annotation/Composite Flash Memory Usage 1] B[0-900]
Execution 7 —Out ~ {null}
Out = {HU“} Running Time - {null}
Running Time - {null = Enable ~ {null}
Enable - {null} - In - [null}
In - {null} Duration - {null}
£* Duration Par 005
£+ out save Out Save Fields

Fig. 302 OneShot Function Block and Property Sheet
If In=null, Out=0.

Null

One
Shot

Out

In

Fig. 303 OneShot Logic Diagram
Example

The Inputis a square wave of 2 sec amplitude. The time transition diagram of the output for
different running times of O and 5 seconds is illustrated.

If Enable is set to “false,” output is set to “false.”

LA

: No new trigger, because
I the output s still True
I
I
I

Running M;—l

Time G—
Duration

/I—- Duration

Fig. 304 Time Transition Diagram
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Table 214 Inputs of Oneshot

Input Name Description
Enable Set this property to true to enable the block.
In This is a Boolean point.
Duration Range O - +inf sec.
(In & Par) Zero keeps the output off and independent of changes at the In.
Table 215 Outputs of Oneshot

Output Name Description

Out Output: When In transitions from “false” to “true,” Out will be set

to “true” for a given duration (seconds).

Running Time

It keeps track of the time that is passed in the given duration.

Table 216 Paramaters of Oneshot

Parameter Name

Description

Duration Par
(In & Par)

If input duration is “null,” Duration Par is used as the parameter.

Out Save

¢ Master Sync Enabled: Ifyou setitto “true,” the last output will
be set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the
controller restart.

e Out: To enable or disable the Out feature.

Example 1: One Shot (Fan Minimum On Time)

Below is an example of the OneShot function and the minimum on-time requirement for

Fan Command.

= Fan Minimum On Time (One Shot)

Fan Minimum On Time #*Z Bl Executicn 3z
One Shot = - Out true {ok}
Execution 32| R
out true {Ok} Running Time 78.00 s {ok}
Running Time 66.00 s fok} == Enable true {ok}
Enable true fok} == In true {ok}
In true {ok} Duraticn - [null}
Duration Par 12005
e

Fig. 305 Oneshot Function Block and Property Sheet
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The Rate Limit function creates an output that follows the input but prevents the output
from changing faster than the specified rates. The function block can be used, for example,
to stabilize a sensor value. The output moves at a maximum allowed rate towards the new
input value each second.

Property Sheet
Al RateLimitl (Rate Limit)
@il Execution 8
[l Function Block Name/Annotation/Composite Flash Memory Usage i B[0-900]
Qut - [null}
— Running Time - [null}
J,Rateleltl .@ []] .
Rate Limit = Enable Bypass - [null}
Execution 8 in - {null}
Out - {null} Duration - [null}
Running Time - {null} Bypass Value - [mull}
Enable Bypass - {null} Up Rate  (null}
In - {null} Down Rate - [null}
'I} Duration Par 0.0s
¥ Bypass value Par nan
£+ Up Rate Par 0.00 /s
£} Down Rate Par 0.00 /s
£F out Save Out Save Fields

Fig. 306 RateLimit Function Block and Property Sheet

When the Rate limitis configured, the output will move at a maximum allowed rate towards
the new input value each second.

Qut

Out Up l l

' Duration '

Running L/.i l/:

Time —> —
Duration Duration

Bypass Value —/l'

Fig. 307 RateLimit Logic Diagram
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Table 217 Inputs of Rate Limit

Input Name

Description

Enable Bypass

Ifitis set to “true,” the output Out is set to the Bypass Value
independent of Duration and Up or Down Rate.

Range:
“false”: Bypass disabled
“true”: Bypass enabled

“null”: Bypass disabled

The In value is the base for the output Out. The output Out
follows the In considering the Up or Down Rate and the optional
Duration timer.

If In has a value of “Null,” “+inf,” or “-inf,” then Out is set
immediately to the In value irrespective of the Up or Down Rate
and the Duration timer.

” <«

Similarly, if In changes from “Null” or “+inf” or “-inf” to a valid
value, the valid value is immediately set to Out.

Note: If a temperature value is connected at the input In, which is
read in via a Ul terminal, this value can have +inf/-inf for
sensor open/short. The +-inf values are immediately passed
to the output Out.

Duration
(In & Par)

This value defines a time when the Out jumps to the In value.

e Ifthe Durationtimerisrunning (Running Time s increasing),
the output follows the defined Up or Down Rates input. When
the duration time has expired, the output receives the value
from the input, which will result in a jump. The running
Duration timer is shown on Running Time.

¢ If Duration =0, Out follows the In value with the specified Up/
Down rate without the jump.

Range: 0 - 259200 sec (48h)

Bypass Value
(In & Pan)

If the Enable Bypass input is “true,” the Out is set to this value
independent of Duration and Up or Down Rate.

Up Rate
(In & Par)

e IfInvalueis greater than the Out value, Out value follows the
In value according to Up Rate.

¢« |fUp Rateis “0,” Out = In, if In > Out.

Down Rate
(In & Par)

e |fInvalueis less than the Out value, Out value follows the In
value according to Down Rate.

¢ |fthe Down Rate is O, then Out = In, if In < Out.
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Table 218 Outputs of Rate Limit

Output Name

Description

Out

The Out follows the In considering the Up or Down Rate and the
optional Duration timer.

Running Time

The timer starts from O sec with each new In value, and the timer
value remains if Qut has attained the In value.

Table 219 Parameters of Rate Limit

Parameter Name Description
Duration Par If the input Duration is “null,” Duration Par is used as the
(In & Par) parameter.
Default: O sec.
Bypass Value Par If the input Bypass Value is “null,” Bypass Value Par is used as
(In & Par) the parameter.
Default: “null” (-> Out = In)
Up Rate Par If the Up Rate is “null,” Up Rate Par is used as the parameter.
(In & Par) Default: O changes / sec
Down Rate Par If the Down Rate is “null,” Down Rate Par is used as the
(In & Par) parameter.
Default: O changes / sec
Out Save ¢ Master Sync Enabled: If you setitto “true,” the last output will
be set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the
controller restart.
e Out: To enable or disable Out feature.
Examples

Example 1: RateLimit (Up or Down Rate)

After the complete cycle of Up Rate or Down Rate and the duration, input will pass into
output without any delay.

IRM FUNCTION BLOCKS USER GUIDE

RateLimit e
Rate Limit -
Execution 10
Qut 5.00 {ok}F
Running Time 10.00 s {ok}
SEnable Bypass false {ok}
aln 5.00 {ok}

Fig. 308 RateLimit (Up or Down Rate)
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Example 2: RateLimit (Ra

mp Up Cycle)

While the ramp up cycle ramps down based on the Up Rate Par value.

Example 3: RateLimit (Ra

While the ramp up cycle ramps down based on the “down rate parameter value.’

RateLimit i
Rate Limit -
Execution 10
Out 12.00 {ok}~
Running Time 6.00 s {ok}
iEnable Bypass false {ok}
4In 25.00 fok}

Fig. 309 RateLimit (Ramp Up Cycle)

mp Up Cycle)

RateLimit e
Rate Limit L -
Execution 10
Qut 16.00 {ok}=

Fig. 310 RateLimit (Ramp Up Cycle)
Example 4: RateLimit (Bypass Override)

While the Bypass Override, the output will change without any delay.
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RateLimit e
Rate Limit L -
Execution 10
Out 90.00 {ok}F
Running Time 4.00 s {ok}
=Enable Bypass true {ok}
=In 90.00 {oki}

Fig. 311 RateLimit (Bypass Override)
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Time Ramp

The Time Ramp functional block keeps decrementing the output till the output is equal to
input during the duration of time provided when the block is enabled.

e Ifthe blockis disabled (Enable = “false”), In = Out.

e Ifthe blockis enabled (Enable = “true”), the Out will be the summation of In and Delta
Par, starting to decrease the Out value towards the In value by defined duration time.

Property Sheet
A, TimeRampl (Time Ramp)
. Execution ]
J,TimeRampl & 1]:| (@l Function Block Name/Annotation/Composite Flash Memory Usage 0 B [0-800]
Time Ramp Out - {null}
Execution 9 Running Time - [oull}
Out - - - {null} == Enable - [null}
Running Time - {null
In - {null}
Enable - fnull} -
In —{null} Duration - [null}
Delta - [null}
£¥ Duration Par 0.05
L} Delta Par 0.00
£+ out save Out Save Fields

Fig. 312 TimeRamp Function Block and Property Sheet
e Ifyou set Enable to “true,” it starts the timer.

Out
A

Delta

In .-

Enable }

Fig. 313 TimeRamp Start Timer Diagram
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¢ Ifyou set Enable to “false,” it stops the timer.

Qut
Fy

In -- . ,
: : » Time
| |
i Running
0sec . | ‘ Time
Enable f f
Fig. 314 TimeRamp Stop Timer Diagram
Out
89°F 4
31°C " .
21°C .-
70 °F » Time
600sec Running
Osec Time
Enable 4
Fig. 315 TimeRamp Setpoint Example
Table 220 Inputs of Time Ramp
Input Name Description
Enable This enables or disables the block.
In This is a 32-bit floating point.
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Table 220 Inputs of Time Ramp (Continued)

Input Name Description
Duration Range: O - +inf sec.
(In & Par) Zero keeps the output off and independent of changes at the In.
Delta Itis the summation parameter with In during the block is
(In & Par) enabled.

Table 221 Outputs of Time Ramp

Output Name

Description

Out

This is a 32-bit floating point.
e Ifdisabled, In = Out.

e |fenabled, Out=In + Delta Par, start decrementing towards In
during the defined duration.

Running Time

It keeps track of the time that is passed in the given duration.

Table 222 Parameters of Time Ramp

Parameter Name

Description

Duration Par

If input Duration is “null,” Duration Par is used as the parameter.

(In & Par)

Delta Par Itis the summation parameter with In during the block is

(In & Par) enabled.

Out Save e Master Sync Enabled: If you setitto “true,” the last output will

be set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the
controller restart.

e Out:To enable or disable the Out feature.
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Examples
Example 1: TimeRamp

If Enable is set to “false”.

TimeRamp r: |
Time Ramp =

Execution 45|
Out 22.0

Fig. 316 Enable “false”

Example 2: TimeRamp

If Enable is set to “true,” Out starts decrementing.

Property Sheet

[ .
= TimeRamp (Time Ramp)

TimeRamp *2 (Ml Execution 4
Time Rar‘np i = Qut 30.88 [ok]
Executiﬂn A5 == funning Time |13.85 s [ok}
Out 31.54 {ok} o Enable S
- " - n 22.00 [ok
Running Time 6.00 s R m.“: ]m]
Enable true {okt} = Delta 10.00 [k}
In 22.00 {ok} « £} Duration Par 1200
Durﬂtign 120.00 5 {'U'H [ Master Sync Enabled i true
DE'“:E 10.00 {ﬂk} [l Duration Par 120.0 5 (0L~ +inf]
» ¥ Delta Par 10.00
[l Master Sync Enabled i wue
(W Delta Par iL0. 00

Fig. 317 Enable “true” (decrementing)

Example 3: TimeRamp

If Enable is set to “true,” after duration.

TimeRamp *2
Time Ramp L -

Fig. 318 Enable “true”
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The Time Delay function block is used to delay the input value appearing at the output for a
delay time provided in the block.

Property Sheet
TimeDelayl (Time Delay)
- . Execution 10
qullr"::gsll:\?l l]J : ;Lr_\c:ion Block Name/Annotation/Composite Flash Memory Usage 0 = B[0-200]
Execution 10 H -
Out N {nu“} Running Time - [null}
Running Time - {null == Enable - {null}
Enable - {null} = n - {mu1l}
In ] - {null} Preset Time - {mull}
P: Operation OnDela £ Operation OnDelay
{} Preset Time Par nan s
ﬂ- Qut Save Qut Save Fields
. P: Operation OnDelay
Fig. 319 TimeDelay Function Block and Property Sheet
Table 223 Inputs of Time Delay
Input Name Description
Enable This enables the time delay.
If the Enable is set to “false,” In will be set to Out simultaneously
without any delay.
In This is a Boolean point.
Preset Time Itis a pre-defined delay duration.
(In & Par)
Table 224 Outputs of Time Delay
Output Name Description
Out Output: Time delay in seconds.
Running Time It gives information on the time passed during the block
execution.
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Table 225 Parameters of Time Delay

Parameter Name

Description

Operation

There are five operations:

o Off

¢ OnDelay

e OffDelay

¢ OnOffDelay
e Pass

Preset Time Par
(In & Par)

Itis a pre-defined delay duration.

Out Save

Master Sync Enabled: If you set it to “true,” the last output will be
set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the
controller restart.

Out: To enable or disable the Out feature.

e OnDelay: If you select this operation, it delays driving output value for preset.

g Ju

I PresetTime | | PresetTime

ou
I
|

! .
i Running i Running

W Osec! ,— Time

Fig. 320 TimeDelay - On Delay

e OffDelay: If you select this operation, it delays the Off (false) value after the given time
duration is completed and the input will push the output.

PresetTime

T

Fig. 321 TimeDelay - Off Delay

e OnOffDelay: Every change in the input, output keeps on delaying.

— OnDelay +— OffDelay —

Fig. 322 TimeDelay — On and Off Delay
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Examples
Example 1: TimeDelay

If the Enable and In are set to “true,” starts the delay running time until the preset time is

reached.
TimeDelay e
Time Delay o -
Execution 45,

Preset Time 120.00 s {ok
P: Operation On

Fig. 323 Enable and In “true”
Example 2: TimeDelay

If the running time is elapsed, In = Out.

TimeDelay L
Time Delay Lo
Execution 45
Qut true {ok}|
Running Time 0.00s{o
=Enable true fokl|
Sin true {okl|
=Preset Time 120.00 s {okl|
P: Operation OnDelay|

Fig. 324 In = Out, after running time elapsed
Example 3: TimeDelay

If the Enable is set to “true” and In is set to “false,” starts the delay running time until the
preset time is reached.

TimeDelay =
Time Delay L e
Execution 45
Qut true fok}
Running Time

=Enable true {ok]|

=In false {ok]

= Preset Time 120.00 s {ok}
P: Operation OffDelay]

Fig. 325 Enable “true,” In “false”
Example 4: TimeDelay

If the running time is elapsed, In = Out.

TimeDelay o
Time Delay LA
Execution 45
Qut false {ok}
Running Time 0.00 s {ok}

=Enable true {ok}

Sin

=Preset Time 120.00 s {ok
P: Operation OﬂDelgﬂ

Fig. 326 In=0ut after running time elapsed
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The Multifunction Timer function block is used to generate the various time-based outputs.
Two timers are provided for this purpose.

For example, you can generate a flashing output for fault indication, an alarm buzzer, or a
part of the application (for example, the PID controller is to be executed in another cycle
(30 second cycle)). The function module is defined in a general way to add new functions
easily.

Property Sheet
MultifunctionTimerl (Multifunction Timer)
[ Execution 11
(Ml Function Block Name/Annotation/Composite Flash Memory Usage 1] B[0-900]
J,Mul’gifunc_tion_Timerl J] = Qut - {null}
Multifunction Timer Running Time i1}
Execution 11 -
Out “Tnull} == Enable - {null} ¥
Running Time - {null} =i = ] ¥
Enable - {null} Timel - {null} ¥
In - {null} Time2 - [null} k4
P: Operation ClockGeneratorStartingWithF £} Operation ClockGeneratorStartingWithPulse
£+ Timel Par nans
ﬂ' Time2 Par nan s
£+ out Save Out Save Fields
. P: Operation ClockGeneratorStartingWithPulse

Fig. 327 MultifunctionTimer Function Block and Property Sheet

Table 226 Inputs of Multifunction Timer

Input Name Description
Enable This enables the timer function, which is configured via
Operation.
Range:

false: No timer function, Out = “false”
true: Timer function active as per the Operation mode.
null: Timer function active

In The input has different values depending on the Operation.

¢ Clock generator starting with pulse:
0: Out remains “false.”
1: Out generates the clock generator pulses.

null: Out remains “false.”

e Clock generator starting with pause:
0: Qut remains “false.”
1: Out generates the clock generator pulses.

null: Out remains “false.”
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Table 226 Inputs of Multifunction Timer (Continued)

Input Name Description
Timel The Timel has different values depending on the Operation.
(In&Pan) e Clock generator starting with pulse:
Timel is the Switch-ON time of the pulse signal.
¢ Clock generator starting with pause:
Timel is the Switch-OFF time of the pulse signal.
If time < DDC cycle time, Out is ON or OFF at least for 1 DDC
cycle.
Time2 The Time2 has different values depending on the Operation.
(In&Par) e Clock generator starting with pulse:
Timel is the Switch-OFF time of the pulse signal.
¢ Clock generator starting with pause:
Timel is the Switch-ON time of the pulse signal.
If time < DDC cycle time, Out is ON or OFF at least for 1 DDC
cycle.

Table 227 Outputs of Multifunction Timer

Output Name

Description

Out

Output: “true” or “false” (depend on the Operation).

Running Time

This output shows the current timer value of the timer Timel or

Time2. See the Operation mode.

Table 228 Parameters of Multifunction Timer

Parameter Name Description
Operation This is used to set the various time functions:
e Off: Outis always “false.”
¢ ClockGeneratorStartingWithPulse: Out according to the
figures below.
¢ ClockGeneratorStartingWithPause: Out according to the
figures below.
e Pass:Out=In.
Timel Par If Timel is “null,” Timel Par is used as the parameter.
(In & Par) Timel Par needs a valid timer value between 1 - 259200 secs (3
days).

IRM FUNCTION BLOCKS USER GUIDE

290




Table 228 Parameters of Multifunction Timer (Continued)

Parameter Name

Description

If Time2 is “null,” Time2 Par is used as the parameter.

Time2 Par

(In & Pan) Time2 Par needs a valid timer value between 1 - 259200 secs (3
days).

Out Save Master Sync Enabled: If you set it to “true,” the last output will be

set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the

controller restart.

Out: To enable or disable the Out feature.

Fig

Clock Generator starting with pulse

y -

| »

Out} Time1 . Time2

|
| . |
iRunning | |
| s |
1 Time i
Osec

On/Off Time < DDC cycle time => ON/OFF
for 1 DDC cycle. Example: Enable PID any

30sec

. 328 Operation = Clock generator starting with pulse

Clock Generator starting with pause

Running

Time

On/Off Time < DDC cycle time => ON/OFF
for 1 DDC cycle. Example: Enable PID any

30sec N Mn n

Fig. 329 Operation = Clock generator starting with pause
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Example 1: MultifunctionTimer

Following output signalis required: When 10 secs is “true,” 20 secs is “false” and endless

ClockGeneratorStartingWithPulse

repetition.
P
10sec 20sec 10sec 20sec
Fig. 330 MultifunctionTimer Function Block - Schematic
'.'E HIJHIfIJr!E[IDI'ITIIT;E‘r [Multifunction Timer)
UM Execution a4
MultifunctionTimer . —
Multifunction Timer = Out false {ok}
Execution == Running Time |[17.00 = {okj}
Qut == Enable - [null}
Running Time - In true (ok}
Enable
4in = Timel = {null}
Timel == Time2 - [null}
Time2 - £} operation
P:Operation  ClockGeneratorStartingWith! £F Timel Par 1005
£ Time2 Par 2005
M F:Operation

Fig. 331 Multifunction Timer Function Block and Property Sheet
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This function accumulates runtime whenever the Input = “true” (non-zero) and the Enable
=“true.” If Preset is “true,” then runtime is set equal to the Preset Value. Runtime is
provided in 4 outputs of seconds, minutes, hours, and days. From iteration to iteration, the
Function Block keeps track of the Runtime Sec.

Depending on the controller type, the Runtime Min is saved over a power outage. The other
times like Runtime Hours, Runtime Days are not lost. They are restored from Run Time Min.
The Runtime Sec starts at O after a power failure, which means up to one minute will be lost
then. Only the controllers that can detect a power failure support saving to the flash, which
is the Compact VAV controller with MSTP.

The other controllers additionally require a Save Permanent function block to store the time
in the flash. If not, the function block starts at 0.

Property Sheet
. RunTimeAccumulatel (Run Time Accumulate)
J,RunTlmeAccumulatel [l Y — ' = : =
Run Time Accumulate i Execution
Execution 12| (W Function Block Name/Annotation/Composite Flash Memory Usage |0 B[0-200]
Runtime Min - {null} Runtime Min - [mull}
Runtime Sec - {null} Runtime Sec - (11}
Runt!me Hours = {nu“} Runtime Hours - [null}
Runtime Days - {null} Runtime Days - {nm11}
Input - {null} )
Enable - {null} et il
Preset _{null} w= Enable - {null}
Preset Value - {null} == Preset - {null}
Preset Value - {null}
£ out save Qut Save Fields

Fig. 332 Runtime Accumulate Function Block and Property Sheet

Table 229 Inputs of Runtime Accumulate

Input Name Description

Input Input Value
Numeric: Binary value O - 1, Default: Null.

Enable Run Time accumulate Enable.
Numeric: Binary value: O - 1, Default: Null

Preset Preset input sets the accumulator output to Presetvalue.
Numeric: Binary value: O - 1, Default: Null

PresetValue Run Time accumulate PresetValue (min).
Numeric: 32 Bit Floating value: 0 - 167772216 (>30 years),
Default: Null.
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Table 230 Outputs of Runtime Accumulate

Output Name

Description

RunTimeMin

Run Time output in minutes.

Depending on the controller, this value is saved in the Flash,
which means after a new Power-Up of the controller, this value is
restored as it was before. The value is the base to restore all the
other outputs RunTimeSec, RunTimeHrs, RunTimeDays. The
value stops at 16777216.

RunTimeMin starts at O for the controllers that do not support
saving to flash.

Please see the general description from above of Runtime
Accumulate for the corresponding controllers.

Numeric: 32-Bit floating point value,0- 16777216 min (>30
years).

RunTimeSec

This value is restored from the RunTimeMin after the power is
lost or after a new Preset value. For example, max. 59sec is lost
after the power is lost for the controllers, which saves
RunTimeMin in the Flash. The value stops at 1006632960 (>30
years).

Numeric: 32-Bit floating point value, O - 1006632960.

RunTimeHrs

This value is restored from RunTimeMin after power is lost or
after a new Preset value. The value stops at 279620.28 hr.

Numeric: 32-Bit floating point value, 0 - 279620.28 hrs.

RunTimeDays

This value is restored from RunTimeMin after power is lost or
after a new Preset value. The value stops at 11650.84 days.

Numeric: 32-Bit floating point value, O - 11650.84 days.

Table 231 Parameters of Runtime Accumulate

Parameters Description

InputPar Since this parameter is also available as an input, please refer to
(In & Par) the description of the Input.

Default Value: Null
EnablePar Since this parameter is also available as an input, please refer to
(In & Par) the description of the input Enable.

Default Value: Null
PresetPar Since this parameter is also available as an input, please refer to
(In & Par) the description of the input Preset.

Default Value: Null

PresetValuePar
(In & Par)

Since this parameter is also available as an input, please refer to
the description of the input PresetValue.
Default Value: Null

IRM FUNCTION BLOCKS USER GUIDE 294




Table 231 Parameters of Runtime Accumulate (Continued)

Parameters Description

Out Save e Master Sync Enabled: If you setitto “true,” the last output will
be set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the
controller restart.

¢ Runtime Min: To enable or disable the Runtime Min feature.

¢ Runtime Sec: To enable or disable the Runtime Sec feature.

¢ Runtime Hours: To enable or disable the Runtime Hours
feature.

¢ Runtime Days: To enable or disable the Runtime Days
feature.

Examples

Example 1: Runtime Accumulate

If Input and Enable are “true” for 123 minutes, the RunTimeAccumulate FB shows the
following result:

RunTimeAccumulate e
Run Time Accumulate -
Emcu_tian _ 19

2,05 hr fok}
0.09 day ok}

true fok}
true fok}
true ok}

Fig. 333 Runtime Accumulate Function Block
Example 2: Runtime Accumulate
Configuration of IRM CVAV (FCU) with IRM VAV (MSTP)

ELEJmmpIr. 1=Motor is running N RunTimeAccumulate Fail

iConsts Numeric — Run Time Accumulate | =]

\Execution Exgcution £

Ok A 00 fold (RuntimeMin _ 535.00 min {okf=

G "Runtim 43¢ o

Out C Runtime Hours 8.92 hr [ok]

(Out O Runtime Days 0.37 day {ok]

OutE Input true [ok]

[ Enable true fok)
Preset false fok}
Preset Value 535,00 min {ok]

|Power Up happens : i

[System AP i E |

|Execution 8

Dt 13 ol

lin -

|P: Operation O

L] _True for 1 DRC Cycle. !

Save the Motor runtime into Flash  #2 1;

|Save Permanent =L |

|Execution :

JLeITES

{in

|# Save into Flash if R

Fig. 334 Runtime Accumulate Function Block
Note: The execution order “SavePermanent” must be run before “RunTimeAccumulate.”
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CHAPTER

DATE AND TIME FUNCTION
BLOCKS

The following Date and Time function blocks are available in the honlrmControl Palette
that can be configured and used to create the required application logic:

e Enum Schedule
e Calendar
e Current Date Time

e Date And Time Operation

- 0 Date_Time
» 1= Enumschedule
» = calendar
» Gl currentDateTime
» Gl DateAndTimeOperation

Fig. 335 Date and Time Function Blocks
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The schedule functional block can be configured and linked to control the scheduling of
other components. Each schedule functional block includes a "Schedule Config" view for
defining events.

Property Sheet
EnumsSchedule (Enum Schedule)
. Execution 8
(@l Function Block Name/Annotation/Composite Flash Memory Usage 0 B [0-900]

\Jll Description

EnumSchedule
Enum Schedule Out Current Unoccupied {ok}

Execution il Qut Mext Unoccupied {ok}
Out Current Unoccupied {ok}
Out Next Unoccupied {ok}
Out Time To Next - {null} £¥ Priority For Writing 15

£ Bacnet Object Instance 1

£¥ schedule Config Ui Parameter

[l Master SyncEnabled | true

Out Time To Mext - [null}

B configData Unoccupied {ok}
£+ out Save Out Save Fields

Fig. 336 Schedule Function Block and Property Sheet

Table 232 Outputs of Schedule Function

Output Name Description

Out Current Current schedule default state

0: Occupied

1: Unoccupied

3: Standby

255: Null

Numeric: 32-Bit Floating value O, 1, 3.

Out Next Next schedule default state

0: Occupied

1: Unoccupied

3: Standby

255: Null

Numeric: 32-Bit Floating value O, 1, 3.

Out Time To Next Time until the next state change (in minutes).
Numeric: 32-Bit Integer value 1-11520.
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Table 233 Parameters of Schedule Function

Parameter Name Description

Priority For Writing Itis used to pass the value with a defined priority because the
BACnet output type receives the value in an array of 15.

Bacnet Object

It displays the BACnet object function block's instance number.
Instance

Schedule Config To enable and configure configData, double-click
scheduleConfig in the EnumSchedule view.

0: Occupied

1: Unoccupied

3: Standby

255: Null

e Master Sync Enabled: If you setitto TRUE, the last output will
be set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the
controller restart.

Out Save

e Out Current: To enable or disable the Out Current option.
e Out Next: To enable or disable the Out Next option.

e OutTime To Next: To enable or disable the Out Time To Next
option.
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Schedule Configuration

Step 1.

Step 2.
Step 3.

Double-click Schedule Config on the EnumSchedule property sheet.
Property Sheet

'I:l' Schedule Config (Ui Parameter)
[ Master Syncenabled @ true

BB configData Occupied {ok}
Default Output  Occupied {ok} ¥
. Facets range=honirmControl:ScheduleStatesEnum )) M -

Fig. 337 Schedule Config Property
Select Master Sync Enable to true.
Click ConfigData to view the AX Scheduler.

B confighata Occupied {ok}

Fig. 338 Schedule Configure Option

Note: Add supported devices to the wiresheet before configuring Config Data scheduler properties.

300 AM

600 AM

9:00 AM

12:00 PM

3:00PM

600 PM

00 PM

Event Start

Sun Mon Tue Wed Thu Fri Sat
Occupied Occupied Occupied Occupied Occupied Occupied Occupied
Occupied
06:00 2M|=!

EventFinish |03:00 PM 4

Event Qutput [] null | Occupied

B Weekly Schedule M Special Events m Properties @ Summary

Step 4.

| B Save | 0 Refresh |

Fig. 339 AX Scheduler
Click Save to save the changes made.
Or

Click Refresh to cancel the changes.
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Configuring Schedule Event with Supported Device

Step1l. Openthe property sheet of the supported device model (Example: TR75
and TR120).
Step 2. Set the Schedule Editable From Zio field to Yes.
Step 3. Change Param Permissions (Contractor Only, Tenant Read only and Tenant
Write only) as per requirement.
Step 4. Change the Schedule Type as per requirement (8 day schedule/ 7 day
schedule/ 5-2-1 day schedule/ 5-2 day schedule).
Step 5. Enter the schedule block location in the Schedule Block Location field.
Property Sheet
b, TR120_TR7SE (Sylk Device Function Block)
ﬁ Execution [
@l Function Block Name/Annotation/Composite Flash Memory Usage 1] B [0-900]
L+ Sylk Config Data Ui Parameter
(@i Master SyncEnabled | (@ true
& TR120_TR7SE T R120 Sylk Device For T R75 Emulation
[l Model Tr120_tr7SE
[l Address 1
ﬁ Status [faultc}
m Fault Cause Sylk device name within the IRM device 3]
ﬁ Time Format 12 hour
(@i Is Configuration Downloaded @ false
m Power Consumption 55 %
% Home Screen Options T RT X Home 5creen Container
[fl HS1 T R7X Home Screen Details Config
[#* Password Protection Password Config
[ Sylk Device Resource Usage Resource Usage Meter

U@l Categories And Parameters Node  Categories And Parameters Node

7 schedule Schedule Config
[ schedule Editable From Zio | @ YES

[i Param Permissions Contractor Only
[i Schedule Type 8day schedule (Mon, Tue, Wed, Thu, Fri, Sat, Sun, Hol)
. Schedule Block Location 8 day schedule (Mon, Tue, Wed, Thu, Fri, Sat, Sun, Hol} - o)
7 day schedule (Mon, Tue, Wed, Thu, Fri, Sat, Sun)
[i Application Type 5-2-1day schedule (Mon-Fri, Sat-Sun, Hol)
@ Time 5-2 day schedule (Mon-Fri, Sat-Sun)

Fig. 340 Sylk Schedule Configuration
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Step 1. Click Folder icon () and select Component Chooser from the drop-down list.

Schedule Schedule Config
M Schedule Editable From Zio | (@ YES
. Param Permissions Contractor Only
. Schedule Type 8day schedule (Mon, Tue, Wed, Thu, Fri, Sat, Sun, Hol)

[ schedule Block Location
M Application Type TR75Emulation Bql Query Builder

Time sylk Time Component Chooser

Directory

File Ord Chooser

History Ord Chooser
Orion Ord Chooser

Secured Point Chooser

Fig. 341 Component Chooser

Step 2. On the Select Ord window, click Drivers > BacnetNetwork > IrmBacnetDevices
> IRM Program > Event Program > EnumSchedule, and click OK.

This action fetches the scheduler location to the EnumSchedule Block
Location filed.

Step 3. Click Save Or click Refresh to cancel the changes.
Or

Go to Nav Window, navigate to the Station > Config > Drivers > BacnetNetwork
> IrmBacnetDevices > IRM Program > Event Program > Select EnumSched-
ule, and press Ctrl + L.

This action opens the Ord window, copy the location,

N o *

@ local: |foxs: |station: |slot:/Drivers/Bacnetletwork/IrmBacnetDevice,/IRMS

OK Cancel

Fig. 342 Ord Window

Navigate to the Schedule Config option and paste the link in the Scheduler
Block Location field.

%2 schedule Schedule Config
(@ schedule Editable From Zio @ YES

. Param Permissions Contractor Only
. Schedule Type 8 day schedule (Mon, Tue, Wed, Thu, Fri, Sat, Sun, Hol)
Ml schedule Block Location R S

Fig. 343 Scheduler Block Location
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Step 4. Click Save to save the changes.

w P station (SPYDERS)
.‘ Alarm
A e Config
b @ sevices
hd e Drivers
» eNiagaraNetwork
+ ) BacnetMetwork
» Bl Local Device
B Bacnetcomm
1 monitor
¥ Tuning Policies
i irmconfig
B IMmBscnetDevice

4 vvww

» @ Alarm Source Info
@ roints

Q virtual

°Alarms

@ Schedules
°Trend Logs

Config

IE IRM Program

b/ Control Manager

{vvvvwvww

» B Periodicprogram

w B eventprogram
B Enumschedule
» A TRTS

b b calendar

Fig. 344 Enum Schedule

Configure Enum Range

Define Enum range

Steps to define Enum range:

Step 1. Double-click on ConfigData > Properties > Facets option, select default range
(honlrmControl: ScheduleStatesEnum), and click (>>) icon.

Effective Period

4 PrevPage 4 PrevMonth  Today | NextMonth B NextPage p

May 2020 Jun 2020 Jul2020 Aug 2020

EE0000 H0EDAEE Baa0B0E aanaan
DRNEEREED NEREDOD REREONED BRRRE
TeEEEEE spEEEEENEEE
2425 |26 Jar s |29 [0 [ 28 2 | 0 126 27 | 2s {20 | z0 | 31 Iz |2 | 25 s 27 s

Any Day Any Maonth Any Year M

Through

Any Day Any Maonth Any Year M
Default Output [ null |Occupied
IFacefs range=honlrmControliScheduleStatesEnum » @ - I

%]
AEE
a
BEBEERE -

Cleanup Special Events . true

B Weekly Schedule !Special Events E Properties G Summary

[™] save 7 Refresh
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Fig. 345 Defining Enum range
Step 2. Select the default Enum range, click the (...) icon, and click the (>>) icon.

[# :Use Frozen Enum in Range (moduleiname};
honIrmControl:ScheduleStatesEny

Ordinal Tag Display @
o Occupied Occupied

1 Unoccupied Unoccupied

3 Standby Standby

255 Mull Mull

Add Modify Remove
Lexicon Module Name
0K Cancel

Fig. 346 Default Enum Range

Add Entry in Enum library

Steps to add an entry in the Enum library:

Step 1. Select the blank fields.

Step 2. Enter the Ordinal value and display information in the respective field and click

Add.

[#] UseFrozen Enum in Range (module:name)

honlrmControl:ScheduleStatesEnm

Ordinal Tag Display F
] Occupied Cccupied

1 Unoccupied Unoccupied

3 Standby Standby

255 Mull Null

10

Add Modify Remove

Lexicon Module Mame

0K ‘ Cancel |
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Fig. 347 To add an Entry in Enum Library

Note: When the schedule is linked to the Sylk Device, it is recommended that you use the default
facets configuration. If the user changes the facets value from the default, the Sylk module
may not function properly.

Steps to modify the entry in the Enum library:

Step 1. Select the entry.
Step 2. Modify the Ordinal value, Display field, and Tag field and click Modify.

Or
Step 3. Change the Ordinal value, Display field, and Tag field and click Add.

The following are the additional configuration available on the Scheduler:
e Eventtime tuning

e Event Output

¢ Right-click menus

Event Time Tuning: You can set the start and finish time for any selected event by selecting
the hours or minutes from the calendar (see below screenshot) or directly entering the
event start and event finish values in the respective fields.

Sun Mon Tue wed

Unoccupied Unoceupied Unaceupied Unoccupied

3:00AM

G:00AM

3:00AM

1200PM

3:00PM

&:00PM

2:00PM

Fig. 348 Schedule Event Time Selection
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Event Output - You can select the required output value from the drop-down list.

2:00 PM
EventStart 06:0 AM &
EventFinish 03:00 PM =

Event Output [ ] null |Occupied

Fig. 349 Schedule Output Value Selection

Right-click menus - The below table describes the available right-click menus (in the
schedule area) and their descriptions.

Table 234 Right-click menus

Options Descriptions

Delete Event Deletes the selected event.

Paste Day Appears only if the copy day option was used first. Copies all
events into the selected day.

All Day Event Makes currently selected (or last entered) events extend to an
entire day.

Apply M-F Copies all events in the selected day to Mon, Tue, Wed, Thu, and
Fri (and overwrites any existing events on those days).

Copy Day Copies all events in the selected day to use with the paste day
option.

Clear Day Clears all events for the selected day.

Clear Week Clears all events in the entire weekly schedule.
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Sun Mon Tue

Unoccupied Unoccupied Unoccupied
3:00AM
6:00 AM
2:00AM
Delete Event
(2:00PM =
All Day Event
Apply M-F
Copy
3:00PM
Clear Day
Clear Week
6:00PM I |

Fig. 350 Right-click menus

Special Events

In the schedule view, each schedule object's special events are configured on a special
events tab. The event times and values entered for any special event are only valid for that
schedule.

The days of the special event's occurrence should be specified as a reference in the
Calendar Schedule functional block if it is configured as a "reference” type. It allows you to
change the dates of special events that happened while editing one or more referenced
CalendarSchedules on a global scale.

N 244 ¥

Mame Event 1
Type |Date

Date

A Apr 2022 B

m Date Range

Week And Day

o

Reference

Fig. 351 Schedule - Special events
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Note:

Table 235 Special Events

Options

Descriptions

Date
(default option)

Various combinations of weekday, numerical date, month or
month combinations, and year.

Date Range

Start and end range, using for each a combination of day, month,
and year.

Week and Day

Combination of day of the week, week in the month.

Note: Calendar Week type will not support.

Custom By combination of any day, month, weekdays, any week, and year

Note: Custom type events for Special events not supported by IRM
CVAV.
Reference Refer to a specific calendar schedule component in the station
Table 236 Special Event Priority
Options Descriptions

Add Add a new special event.

Edit Edit day(s) selection criteria (but not changing special event
type)

Rename Rename selected special event

Priority (up) Move special events up in the priority list.

Priority (down) Move special events down in the priority list.

Delete Removes selected special events from the schedule component.

Sylk wall module supports the following exception:

e One exception schedule to configure for a holiday.

e BACnetschedule supports more than one exception schedule.

You can edit one of the first exception schedules in the wall module, but the second and
subsequent exception schedules cannot be edited.

To work around this limitation, configure the calendar object with multiple holidays and use
calendar references to create an exception schedule in the controller schedule.

You can change the schedule for a single holiday using the TR120x and TR75x wall modules.
Because the controller supports a separate schedule for each holiday, when you integrate
TR120x and TR75x, you can only edit the first holiday created in the schedule.

Use the calendar object to create multiple holidays and assign them to a single schedule when
working with TR120x and TR75x wall modules. When you change the holiday schedule, it

affects all holidays.
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Note:

Note:

Note:

Note:

Note:

You can create one event and apply it to multiple days.

Steps to create an event for multiple days:

Step 1. Add a Calendar function block in the wiresheet, define all the holiday dates, and
date ranges on the calendar.

When using the Schedule and Calendar function blocks in the application, the controller time
should be synchronized with the system time (such as PC time); otherwise, the Schedule
function block will have incorrect references and may not function properly. The best way to
synchronize time in the controller is to use the TSYNC feature.

Step 3. Navigate to EnumSchedule > ConfigData > Special Events, create one Excep-
tion Schedule, select calendar Type as Reference, and click OK.

Now define the time events for this Exception Schedule. The schedule will
execute these time events for all the dates defined in the Calendar.

Step 5. Wall module displays this exception schedule time events (as this is the first
one) as Holiday time events on display.

Step 6. You can modify the holiday time events. These modified time events get written
back to the first Exception Schedule which is configured as Calendar Type as
Reference. Hence same time events get applied to all the defined dates on the
Calendar.

When a scheduled event (special or weekly) is not defined or effective, the schedule block
output (Out slot) will be the default value.

In listed events, the white area indicates where the default value is used and displays the
current default value.

Default Qutput |:|nLlL Unoccupied

Facets rsnge=honlrmControl:ScheduleStatesEnum 3 o -

Cleanup Special Events . true

Fig. 352 Schedule event default value

Custom-type events for Special events are not supported by the IRM CVAV.

Sylk Commissioning fails if the number of configured events per day on the scheduled
holidays exceeds four.

Sylk commission should be performed after changing any schedule changes in the tool.

A maximum of 255 entries can be added to a Zio enum library.
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The Calendar function block contains a list of holidays that are used in the exception
schedule of a controller. You can create multiple calendars in the same controller, each with
its own set of dates.

Calendar entries can refer to a specific date, a date range, or a recurring event. Instead of
linking CalendarSchedules, you can "reference” them from the "special events”
configuration of one or more weekly schedules. Each CalendarSchedule defines the "day
portion" of a special event as a reference. Then, in each special event, you configure time-
of-day events as needed.

Property Sheet

Calendar (Calendar)

\Jll Execution 2

@l Function Block Name/Annotation/Composite Flash Memory Usage 0 B[0-200]

\Jl Description

J}cale“dar ’]3 L¥ Bacnet Object Instance 2

Calendar =
Execution 2 [l Master SyncEnabled @ true

[l Bacnet Object Instance 2 [1-4134301]

£+ calendar Config Ui Parameter
[l Master SyncEnabled | @ true
B confighata false {ok}

[l Facets  trueText=truefalseText=false ) O -

Fig. 353 Calendar Function Block and Property sheet

Table 237 Parameters of Calendar Function

Parameter Name Description

Calender Type e Date: Various combinations of weekday, numerical date,
month or month combinations, and year.

¢ Date Range: Start and end range, using for each a
combination of day, month, year.

¢ Week and Day: Combination of day of week, week in month,
month.

Right-click menus e Add: Add a new calendar event (same as using Add button).

o Edit: Edit day(s) selection criteria (but not changing calendar
type). Same as Edit button.

¢ Rename: Rename selected calendar event (same as using
Rename button).

e Priority (up): Move the calendar event up in the display list
(same as using Priority button).

e  Priority (down): Move the calendar event down in the display
list (same as using Priority button).

e Delete: Removes the selected calendar event from the
schedule component.
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Example 1: Calendar Events

Name Summary
Calender Date Range: 1 Jan 2022 - 10 Jan 2022
Event3201 Date: G Apr2022
N 24dd x
Mame
Type DateRange
Any Day Any Month Any Year m
Through
Any Day Any Maonth LAny Year m
0K Cancel |

Fig. 354 Calendar Events
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The Current Date Time function block determines the current date, time, and some other
useful values that can be configured for various outputs. This function block ensured that
the outputs were completely correct for a DDC cycle, even if time synchronization occurred
and the synchronization lasted longer than one DDC cycle.

Property Sheet
CurrentDateTime (Current Date Time)
- M Execution 9
CurrentDateTime & - - - -
Current Date Time .l Function Block Name/Annotation/Composite Flash Memory Usage 0 B[0-900]
Execution 3 outt o fok}
Outl 0 fok} Qut2 0 [ok}
Qut2 0 {ok} Out3 0 {ok}
Out3 0 {ok} L3 Format Outl Year Month Day
£+ Format Qut2 Hour Minute Second
£+ Format Quta Minutes since Midnight
£+ out save Out Save Fields

Fig. 355 CurrentDateTime Function Block and Property Sheet

Table 238 Input of Current Date Time

Input Name

Description

NA

NA

Table 239 Outputs of Current Date Time

Output Name

Description

Outl

The value depends on the Format Out 1 parameter.
Numeric: unassigned int value

Out2

The value depends on the Format Out 2 parameter.
Numeric: unassigned int value

Out3

The value depends on the Format Out 3 parameter.
Numeric: unassigned int value
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Table 240 Parameter of Current Date Time

Parameter Name

Description

Format Out 1

Format: ss: Seconds, mm: Minutes, hh: Hours, MM: Month,
YYYY: Year

Default: YYYYMMDD

Enums:

:Always 0:0

: Second ss: 0-59 (1)

: Minutes mm: 0-59 (0)

: Minute Second mmss: 0-5959(1)

: Hour hh: 0-23 (0)

: Hour Minute hhmm: 0-2359 (0)

: Hour Minute Second hhmmss: 0-235959 (1)

:Day DD: 1-31 (1)

: Month MM: 1-12 (1)

10: Month Day MMDD: 101-1231 (101)

11:Year YYYY: 0-9999 (1970)

12: Year Month YYYYMM: 0-999912 (197001)

13: Year Month Day YYYYMMDD: 101-99991231 (19700101)
14: Day of the Year: 1-366 (1)

15: Minutes since Midnight: 0-1440 (0)

16: Week of the Year ISO 8601: 1-53 (1)

17: Week of the Year US: 1-53 (1)

18: Day of the Week ISO 8601: 1-7 (4) (1=Monday)

19: Day of the Week US: 1-7 (5) (1=Sunday)

20: Daylight Saving Active: O=Not active, 1=Active. (Not active)
*1)

Note: For implementation, use a Floating Output without decimal.

CoO~NOOURLPWNER

Format Out 2

Same Enumeration as Format Out 1.
Default: hhmmss

Format Out 3

Same Enumeration as Format Out 1.
Default: Minutes since midnight

Out Save

e Master Sync Enabled: If you setitto TRUE, the last output will
be set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the
controller restart.

e Outl:To enable or disable the Outl option.
e Out2: To enable or disable the Out2 option.
e Out3: To enable or disable the Out3 option.
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The Date And Time Operation function block can carry out a variety of operations with two
dates and times. Three outputs that indicate the operation's outcome.

Property Sheet
DateAndTimeOperation (Date And Time Operation)
. Execution 10
[l Function Block Name/Annotation/Composite Flash Memory Usage 0 B[0-200]
J] []j Outl - {mull}
DateAndTimeOperation .
. . Out2 - 11
Date And Time Operation v {patl)
Execution 4 Out3 - {mall}
Qutl - {null} Datel - [null}
Out2 - {null} Timel - {null}
Out3 - {null} Date2
Datel - {null} wate -
Timel - {null} Time2 - {null}
D?teZ - {null} £ Operation Always 0
Time2 - {null} £ Date2 Par nan
L Time2 Par nan
£} Format Qutl Always 0
£+ Format Qut2 Always 0
{} Format Qut3 Always 0
£+ out Save Out Save Fields

Fig. 356 DateAndTimeOperation Function Block and Property Sheet

Table 241 Inputs of Date and Time Operation

Input Name Description
Datel The input should be in YYMMDD format, where YY - Year, MM -
Month, and DD - Day.
Range:
Day:1-31

Month: 1 -12
Year: 0 - 9999
Null: Ignore the Date

Timel The input Should be in the format hhmmss, where hh - hours,
mm - minutes, and ss - seconds.
Range:

Seconds: 0 - 59
Minutes: 0 - 59
Hours: 0- 23

Null: ignore the Time

Date2 The input should be in YYMMDD format, where YY - Year, MM -
(In & Par) Month, and DD - Day.

Range:

Day:1-31

Month: 1 - 12
Year: 0 - 9999
Null: Ignore the Date

IRM FUNCTION BLOCKS USER GUIDE 313



Table 241 Inputs of Date and Time Operation (Continued)

Input Name Description
Time2 The input Should be in the format hhmmess, where hh - hours,
(In & Par) mm - minutes, and ss - seconds.

Range:

Seconds: 0 - 59
Minutes: 0 - 59
Hours: 0- 23

Null: ignore the Time

Table 242 Output of Date and Time Operation

Output Name

Description

Outl The value depends on the Format Out 1 parameter.
Output is the floating value of 5 digits

Out2 The value depends on the Format Out 2 parameter.
Output is the floating value of 5 digits

Out3

The value depends on the Format Out 3 parameter.
Output is the floating value of 5 digits

Table 243 Parameters of Date and Time Operation

Parameter Name

Description

Operations If something is missing, either only the date or only the time are
considered as operations.
Enum:
1: Always O, means Outl, Out2, Out3=0
2: Subtract (Date2 Time2 - Date 1Timel). The result can be
negative.

Date 2 Par Default: Null = Ignore the Date.

Time 2 Par

Default: Null = Ignore the Time.
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Table 243 Parameters of Date and Time Operation (Continued)

Parameter Name

Description

Format Out 1

The Output 1 is formatted and meaning is configured differently.
e Forinteger values the decimals are truncated.(2.24324->2).

¢ For Floating values, the value is shown with 5 digits.
Enum:

00: Always O(Default)

01: Second as integer value
02: Minutes as integer value
04: Hours as integer value
08: Days as integer value

16: Month as integer value
32: Year as integer value

65: Seconds as floating value
66: Minutes as floating value
68: Hours as floating value
72: Days as floating value
80: Months as floating value
96: Year as floating value

Format Out 2

The output Out 2 is configured with different meanings and
formatting. Same as Enum as Format Out 1.
Default: O = Always O

Format Out 3

The output Out 3 is configured with different meanings and
formatting. Same as Enum as Format Out 1.
Default: O = Always O

Out Save

e Master Sync Enabled: Ifyou setitto TRUE, the last output will
be set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the
controller restart.

e Outl:To enable ordisable the Outl option.
e  Out2: To enable or disable the Out2 option.
e  Out3:To enable or disable the Out3 option.

Example 1: DateAndTimeOperation (Time until next Filter Replacement)

Last Filter Replacement Time until next Filter Replacement {i

Const2 Numeric Date And Time Operation

Execution 39 Execution 38

OutA 20200100,00 {ok} Outl 9,00 {ok}

OutB 143000,00 {ok}== OQut2 302,00 {ok}
Qut3 7267.00 {ok}
Datel 20200100 {ok}
Timel 143000 {ok}
Date2 20201029 {ok}

Today (i Time2 95826 {ok}

Current Date Time

Execution 37

Qutl 20201029 {ok}

Out2 95826 {ok}—=*

Qut3 598 {ok}

Fig. 357 DateAndTimeOperation Function Block
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CHAPTER

3 UTIL FUNCTION BLOCKS

The honlrmControl Palette provides the following Util function blocks that can be
configured and used to build the required application logic:

IRM FUNCTION BLOCKS USER GUIDE

Error

Pass Thru

Prev Value
Constl Numeric
Const2 Numeric
Const5 Numeric
Constl Boolean
Const2 Numeric
Const5 Numeric

v Qutl

4

v ¥ ¥ ¥V ¥ ¥V ¥V ¥ ¥V v v W

m Error

PassThru
PrevValue

m ConstlNumeric
m Const2Numeric
m ConstSNumeric
B ConstlBoolean
ﬂ Const2Boolean
ﬂ Const5Boolean

H E SavePermanent

Save Permanent

Evaluate Bacnet Status Flags
Text A

System A

EvaluateBacnetStatusFlags

1S Texta
Systema

Fig. 358 Util Function Blocks
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The Error function block provides the error code to find an error in the system.

Property Sheet
Error (Error)
(@ Execution g
Eor [l Function Block Name/Annotation/Composite Flash Memory Usage 0 B[0-900]
Error Qut Error Code - {mall}
[Execution 9 Qut Fb Execution - {null}
Qut Error Code - {null —
Out Fb Execution - {n £ outsave Out Save Fields
@l Master SyncEnabled | true
[l Out Error Code @ Disable
(M Out Fb Execution @ Disable

Fig. 359 Error Function Block and Property Sheet

Table 244 Input of Error

Input Name Description
Error Code This is a 32-bit floating point input slot.
Fb Breadcrumb This is a 32-bit floating point input slot.

Error Code:
e fbExecOK:0O

 fbExecDivByZero: 1, Division by zero, or some other asymptotically infinite result (pole
error).

o fbExecOverflow: 2, The result is too large in magnitude to be represented as a value of
the return type.

e fbExecUnderflow: 3, The result is too small in magnitude to be represented as a value
of the return type.

e fbExecRangeError: 4, An input exceeded the permitted range (For example an input
selector is too small or too big).

e fbExecNoValidlnputs: 5, All inputs are null.

* fbExecCannotCalc: 6, It cannot provide a result because not all necessary inputs are
valid.
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Table 245 Parameter of Error

Parameter Name Description

Out Save e Master Sync Enabled: If you setitto “true,” the last output will
be set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the
controller restart.

e Out Error Code: To enable or disable the Out Error Code
feature.

e Out Fb Execution: To enable or disable the Out Fb Execution
feature.

Examples
Example 1: Error

Error code 1 - Division by zero, or some other asymptotically infinite result.

Error m

Error

Execution 58|
Qut Error Code 1.00 {ok}
Out Fb Execution 59.00 {ok}

Divide

Divide H
Execution 59
Qut - fnull}
Dividend 20.00 {ok}
Divisor 0.00 {ok}
P: Operation Divide

Fig. 360 Error code 1 - Division by zero or some other asymptotically infinite result
Example 2: Error
Error code 5 - Cannot provide a result because not all necessary inputs are valid.
Error
Error m
Execution 58

Qut Error Code 5.00 {ok}
Qut Fb Execution 60.00 {ok}

Multipl

r\f'lul’ci;:;[i\,-'!'Ir E
Execution 60
Qut - {null}
In A 5.00 {ok}
In B - {null}

Fig. 361 Errorcode 5-Cannot provide a result because not all necessary inputs are valid
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The Pass Thru function block provides an input and output slot to the application block,

allowing it to connect inputs and outputs.

Property Sheet
B:::_R‘: ?qssThrL (Pass Thru)
Execution 3 M Execution 3
In - {null (@l Function Block Name/Annotation/Composite Flash Memory Usage a B [0-900]
Qut - {null} n " {aall} -
Out - [null}
Fig. 362 PassThru Function Block and Property Sheet
Table 246 Input of Pass Thru
Input Name Description
In This is a 32-bit floating point input slot.
Table 247 Output of Pass Thru
Output Name Description
Out Average value

Example 1: PassThru

It takes the average of two temperature inputs and transfers the average value to the
network outputs. Slots do not exist in the application block. The PassThru block help in the
creation of slots, and the user can connect the application block's inputs and outputs to the

slots that are created.

It passes the input from physical IOsPre or different logics.

PassThru

Pass Thru

Execution 32
2ln 22.00 {ok}

Qut 22.00 {ok}F

Fig. 363 PassThru Function Block
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The Prev Value function block is used to determine the change from the previous DDC

cycle.
Property Sheet
PrevValue (Prev Value)
[l Execution 4
[l Function Block Name/Annotation/Composite Flash Memory Usage a B [0-300]
Qut - {null}
PrevValue
Prev Value Qut Previous - [null}
Execution 4 = Qut Deviation - [null}
Out - {null
Out Previous - {null n = {null} ¥
Qut Deviation - {null}] ﬂ- Qut Save Qut Save Fields
I - {null . Master SyncEnabled  |@ true
. Out ‘ Disable
@ Out Previous @ Disable
. Qut Deviation . Disable
Fig. 364 PrevValue Function Block and Property Sheet
Table 248 Input of Prev Value
Input Name Description
In This is a 32-bit floating point input slot.
Table 249 Output of Prev Value
Output Name Description
Out In
Out Previous Value from the previous DDC cycle from In.
Out Deviation Value from the deviated DDC cycle from In.
320
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Table 250 Parameter of Prev Value

Parameter Name Description

Out Save e Master Sync Enabled: If you setitto “true,” the last output will
be set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the
controller restart.

e Out:To enable or disable the Out feature.
e OutPrevious: To enable or disable the Out Previous feature.

e OutDeviation: To enable or disable the Out Deviation
feature.

Example 1: PrevValue

If any change in In, the Out Previous is set to the previous input value, and the Out
Deviation is set to “true.”

Prevwalue

Prev Value n g::ﬁ:ll&j: m

Execution 33 Execution 33

Out 6.00 {ok} Qut 7.00 {ok}

Qut Previous 6.00 {ok} Qut Previous 6.00 {ok}

Qut Deviation false {ok} Qut Deviation true {ok}
3in 6.00 {ok} In 7.00 {ok}

Fig. 365 PrevValue Function Block
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The Const1Numeric function block is a non-physical input that can be used to create the
application logic in the wiresheet.

Property Sheet
ConstlNumeric (Constl Numeric)
. Execution 5
. Function Block Name/Annotation/Composite Flash Memory Usage ] B[0-900]
Const1Numeric /ﬁ\ Out - {null}
S;i?o”n”me"c = o) \:'j;-!lL,E 0.00
I0|.|t - {null}] (Wl Master Sync Enabled | @ true
[ value 0.00
£+ out Save Out Save Fields
M Master Sync Enabled (@ true
. Out ‘ Dizable
Fig. 366 ConstlNumeric Function Block and Property Sheet
Table 251 Output of Constl Numeric
Output Name Description
Out This is a 32-bit floating pointinput slot.
Table 252 Parameter of Constl Numeric
Parameter Name Description
Value This is the input value.
Out Save e Master Sync Enabled: If you setitto “true,” the last output will

be set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the
controller restart.

e Out: To enable or disable the Out feature.

Example 1: Const1Numeric

Provide a single numeric value as output.

Property Sheet

C tiN i ConstlNumeric (Constl Numeric
ons umeric — N B
1 exacution
Constl Numeric u S
Execution 1 Out 45.00 {ok}
\Out 45.00 {oklF £F value 45.00
(M Master SyncEnabled @ true

W Value 45.00

Fig. 367 ConstlNumeric Function Block and Property Sheet

IRM FUNCTION BLOCKS USER GUIDE 322




The Const2Numeric function block is a non-physical input that can be used to create the
application logic in the wiresheet. It has two outputs.

Property Sheet
Const2Numeric (Const2 Numeric)
Wl Execution €

Ml Function Block Name/Annotation/Composite Flash Memory Usage 0 B[0-900]
gonsﬂ"umgric /ﬂ\. Out A - [null}
E:;ﬁo”n”me”c s out B - {null}
OutA -{mull £F valuea 0.00
Eetf '{@ £ value 0.00
i:} Qut Save Out Save Fields
(@l Master SyncEnabled | @ true
[l outA @ nisable
[ oute @ Disable

Fig. 368 Const2Numeric Function Block and Property Sheet

Table 253 Output of Const2 Numeric

Output Name Description
OutA This is a 32-bit floating point input slot.
OutB This is a 32-bit floating point input slot.

Table 254 Parameter of Const2 Numeric

Parameter Name Description
Value A This is the input value.
Value B This is the input value.

Master Sync Enabled: Ifyou setitto “true,” the last output will
be set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the

controller restart.
e Out A:To enable or disable the Out A feature.
e Out B:To enable ordisable the Out B feature.

Out Save °
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Example 1: Const2Numeric

Provide two defined numeric values as output.

Property Sheet

L] const2Numeric (Const2 Numeric)
(M Execution 6

w= Out A 50.00 {ok}
ConseNuNIEHC N w= Out B 25.00 {ok}
Execution SooolokF 7 % ValueA 5000
OutB 25.00 foklr (@ Master SyncEnabled (@ true
(@ Value A 50.00

v {3 valueB  25.00
(Ml Master SyncEnabled (@ true
( ValueB 25.00

Fig. 369 Const2Numeric Function Block and Property Sheet
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The Const5 Numeric function block is a non-physical input that is not visible to the

network. The Const5 Numeric can be configured and used while creating the application
logic in the BACnet. It has five output slots.

Const5Numeric

Const5 Numeric
Execution 7|
Out A - fnull}y
QutB - {null}y
QutC - fnull}y
QutD - {null}y
OutE - fnull}y

Property Sheet

ConstSMumeric (Consts Numeric)

8 Execution

T
8l Function Block Name/Annotation/Composite Flash Memory Usage 0

Qut A
QutB
Qut C

D

OutE
£F value A
£* value B
£¥ valuec
£¥ value D
£F valueE

£+ out sav

\Jll Master Sync Enabled

e

. Out A

. Qut
W ou
-'. OQut

@ outE

B
tc
D

O true

@ Dissble
@ Dissble
@ Dissble
@ Disable
@ Disable

- {null}
- {null}
- {null}
- [null}
- {null}
0.00

0.00

0.00

0.00

0.00

Qut Save Fields

B[0-900]

Fig. 370 Const5Numeric Function Block and Property Sheet

Table 255 Output of Const5 Numeric

Output Name

Description

Out A

This is a 32-bit floating point input slot.

OutB

This is a 32-bit floating point input slot.

OutC

This is a 32-bit floating point input slot.

OutD

This is a 32-bit floating point input slot.

OutE

This is a 32-bit floating point input slot.

Table 256 Parameter of Const5 Numeric

Parameter Name

Description

Value A

This is the input value.

Value B

This is the input value.
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Table 256 Parameter of Const5 Numeric (Continued)

Parameter Name Description
Value C This is the input value.
Value D This is the input value.
Value E This is the input value.
Out Save e Master Sync Enabled: If you setitto “true,” the last output will

be set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the
controller restart.

e OutA:Toenable or disable the Out A feature.
e OutB:Toenable or disable the Out B feature.
e OutC:Toenable or disable the Out C feature.
e OutD: Toenable or disable the Out D feature.
e OutE:Toenable ordisable the Out E feature.

Example 1: Const5Numeric

Provide five defined numeric values as output.

Property Sheet

ConstSNumeric (Const5 Numeric)
. Execution 7

* Qut A 100.00 {ok}
OutB 250.00 {ok}
' Out C 500.00 {ok}
OutD 750.00 {ok}
OutE 0.00 {0k}
£+ value A 100.00
Const5Numeric [l Master SyncEnabled @ true
Ecz?encittﬁignumeric 3 [ value A 100.00
OutA 100.00 fokl® £+ valueB 250.00
gﬂig ggg:ﬁ Eg_ﬁ: [l Master SyncEnabled @ true
OutE 60000 fok- M Value s 250.00
£F value C 500,00

[l Master Sync Enabled @ true

(@ valuec 500.00
L} valueD 750.00

[l Master Sync Enabled @ true

(@ value D 750.00
L} valueE 1000.00

[l Master SyncEnabled | @ true

[l valueE 1000 Of

Fig. 371 ConstS5Numeric Function Block and Property Sheet
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The Constl Boolean function block is a non-physical input that is not visible to the
network. The Constl Boolean can be configured and used while creating the application

logic in the BACnet. It accepts only the Boolean data.

Property Sheet
ConstlBoolean (Constl Boolean)
W Execution 8
gg:s‘stt:llé};)ol:é:ﬁn ‘ UMl Function Block Name/Annotation/Composite Flash Memory Usage 0 B[0-300]
Execution 8| = out = L]
Out -{nuﬂt‘ £¥ value false
£+ out Save Qut Save Fields
[ Master SyncEnabled (@ true
. Out . Dizable

Fig. 372 ConstlBoolean Function Block and Property Sheet

Table 257 Output of Constl Boolean

Output Name Description

Out This is a 32-bit floating point input slot.

Table 258 Parameter of Constl Boolean

Parameter Name Description

Value This is the input value.

e Master Sync Enabled: If you setitto “true,” the last output will
be set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the

controller restart.
e Out: To enable or disable the Out feature.

Out Save

Example 1: ConstlBoolean

Provide one defined boolean value as output.
Property Sheet

ConstlBooleanl (Constl Boolean)

(@l Execution |8

ConstlBoolean B
Constl Boolean = -
Execution 5 _' Out false [ok}
HEE true fok}= Value false

[l Master SyncEnabled @ true

B Value true

Fig. 373 ConstlBoolean Function Block and Property Sheet

IRM FUNCTION BLOCKS USER GUIDE 327



The Const2 Boolean function block is a non-physical input that is not visible to the
network. The Const2 Boolean can be configured and used while creating the application

logic in the BACnet.

Property Sheet
Const2Boolean (Const2 Boolean)
@ Execution g
@ Function Block Name/Annotation/Composite Flash Memory Usage 1 B[0-300]
Const2Boolean == Outa = ]
Const2 Boolean = QutB - {null}
g)(ecxtlon i ng}- £F value A false
ut -inu .
Value B false
OutB - {null}| o
£¥ Out Save Out Save Fields
[l Master SyncEnabled (@ true
[ outA @ viscble
. OutB . Disable

Fig. 374 Const2Boolean Function Block and Property Sheet

Table 259 Output of Const2 Boolean

Output Name Description
OutA This is a 32-bit floating point input slot.
OutB This is a 32-bit floating point input slot.

Table 260 Parameter of Const2 Boolean

Parameter Name Description
Value A This is the input value.
Value B This is the input value.

¢ Master Sync Enabled: If you setitto “true,” the last output will
be set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the
controller restart.

e OutA:Toenable or disable the Out A feature.

e OutB:Toenable or disable the Out B feature.

Out Save

Example 1: Const2Boolean
Provide two defined boolean values as output.

Const2Boolean E
Const2 Boolean

Execution 6
QutA true {ok}F
QutB false {ok}F

Fig. 375 Const2Boolean Function Block
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The Const5 Boolean function block is a non-physical input that is not visible to the

network. The Const5 Boolean can be configured and used while creating application logic

in BACnet. It has five output slots.

Property Sheet

Const5Boolean (Const3 Boolean)

|l Execution

10

[l Function Block Name/Annotation/Compasite Flash Memory Usage 0 B[0-900]
= QutA - {null}
== QutB - {null}
= OutC - {null}
== QutD - [null}
Const5Boolean == Qui E - [null}
Const5 Boolean .
Bechien £+ value A false
Out A £¥ valueB false
O £F valueC false
gﬂ:g ¥ valueD false
OutE £+ valueE false
£+ out Save Out Save Fields
Ml Master SyncEnabled | (@ true
[ outa @ bisable
[ outs @ Disable
[l outc @ bissble
[ outD @ bisable
[ oute @ Disable
Fig. 376 Const5Boolean Function Block and Property Sheet
Table 261 Outputs of Const5 Boolean
Output Name Description
OutA This is a 32-bit floating point input slot.
OutB This is a 32-bit floating point input slot.
OutC This is a 32-bit floating point input slot.
OutD This is a 32-bit floating point input slot.
OutE This is a 32-bit floating point input slot.

Table 262 Parameter of Const5Boolean

Parameter Name

Description

Value A This is the input value.
Value B This is the input value.
Value C This is the input value.
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Table 262 Parameter of Const5Boolean (Continued)

Parameter Name

Description

Value D This is the input value.
Value E This is the input value.
Out Save e Master Sync Enabled: If you setitto “true,” the last output will

be set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the

controller restart.

Out A: To enable or disable the Out A feature.
Out B: To enable or disable the Out B feature.
Out C: To enable or disable the Out C feature.
Out D: To enable or disable the Out D feature.
Out E: To enable or disable the Out E feature.

Example 1: Const5Boolean

Provide five defined boolean values as output.

Const5Boolean B
Const5 Boolean

Execution 7
Out A true {og%t
OutB false {ok
outC true {okl®
QutD false jukt
OutE true {ok

Fig. 377 Const5Boolean Function Block

IRM FUNCTION BLOCKS USER GUIDE

330




The Save Permanent function block is used to save values in non-volatile memory (for
example, flash). The value is not lost when the supply voltage is turned off. When the power
is turned back on, the last saved value is restored in the first DDC cycle; from the second
DDC loop on, SavePermanent can save the value into non-volatile memory.

Save Permanent function block can be used to save a measured value (energy
consumption value, motor running time) or a parameter written via BACnet.

The controller has no battery to store the data. Instead, it stores the data in the flash
memory. This data is never lost, no matter how long the controller was turned off. But, flash
memory has a limited number of write cycles. Therefore, an intelligent solution is needed to
store the data that changes permanently in a flash.

The Save Permanent function block behaves differently in controllers that detect voltage
interruptions and controllers that do not detect voltage interruptions. Because of this
distinction, the same parameters in SavePermanent can be used for both controller types,
requiring no parameter changes.

The following applies to the controllers that can detect a voltage interruption:

e |fthe supply voltageis interrupted, there is still enough time to save the currentvalue in
a flash.

e There is no save to the flash in case of a significant change. The parameter Delta For
Writing and Max Writes Per Week are ignored.

e A periodic save can be configured with the parameter Forced Write Period so that the
value is not completely lost in the event of a software crash.

The following applies to the controllers that cannot detect a voltage interruption:

e Iftheinputvalue has changed from the saved value by more than the value configured
via Delta For Writing, then the value is saved again.

e A periodic save can be configured with the parameter Forced Write Period so that the
small changes are not lost.

e Max Writes Per Week ensures that not too many writes occur over Delta For Writing and
Forced Write Period to protect the flash memory.

Property Sheet

savePermanent (Save Permanent)

f. Execution 11
SavePermanent [ Function Block Name/Annotation/Composite Flash Memory Usage 0 B[0-300]
Save Permanent out
5 ut - [null}
Execution 11 X
Out - {null}] Out Saved - [null}
Out Saved -{null} == Enable - [null} ¥
In - {null} n - {null} ¥
£+ Delta For Writing 0.10
£¥ Forced Write Period 0.0 hr
£F Max Writes Per Week 150

Fig. 378 SavePermanent Function Block and Property Sheet
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Example for a BACnet Parameter.
The Saved value from flash is send to BACnet

)
BacnetNumericValue SavePermanent PidA o
(1y \24 €
A
Out —— Out p—| Out
Status Flag Limit Enable \ Out Aux
Event State — p|ln Enable
Out Of Service Calculate
| In Delta For Writing Controlled Value
Forced Write Period Setpoint
Units Max Writes Per Week Manual
Cov Increment Current Value Par Operation
Default Value »-| Propartional Band
Integral Time
BACnet This default value will be Derivative Time
Communication overwritten from
Read/Write of BacnetNumericValue. -
Present Value The _Master Sync” Operahf)n Par
function is disabled by Proportional Band
default for Integral Time Par
SavePermanent Derivative Time Par
Enter the default _Proportional
Band” here Deadband
Deadband Delay
This value (like delay times, Bias
setpoints, ...) usually follows
The “Master-Sync” principle;
Therefore enable the _Master
Sync” function. But for a local
parameter which is valid for this This parameter is not used at all, since the value
controller only (e.g. sensor comes to the function block via the Input slot
offset. PID setting parameter,
...) disable the _Master Sync” Note: The execution order needs to be right
function.
Fig. 379 Example for a BACnet Parameter
Table 263 Input of Save Permanent
Input Name Description
Enable This enables or disables the complete saving. The automatic
saving in the event of a controller power supply failure is
disabled.
0: Do not save
1: null = Saving is active
In This is a 32-bit floating point. The value of this input is saved in
the non-volatile memory under the described conditions. The
value is saved permanently, even if the controller is not supplied
with power.
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Table 264 Output of Save Permanent

Output Name

Description

Out

In the first DDC cycle after power-up, Out displays the value of
the last stored In value. From the 2nd DDC cycle, the output
shows the input value, independent of whether the value is saved
in a flash.

Numeric: 32-Bit (float, integer), Null

Out Saved

The output shows the last stored value after power-up and during
the normal DDC loop. This makes it easy to see if the save into the
flash was successful. The behavior is the same for controllers
that support the automatic saving in the event of a controller
power supply failure.

Numeric: 32-Bit (float, integer), Null

Table 265 Parameter of Save Permanent

Parameter Name

Description

Delta For Writing

For controllers that support automatic saving in the event of a
controller power supply failure, Delta For Writing is ignored.

For controllers that cannot detect a voltage interruption: The
value entered through In is saved if it differs from the last saved
value by this delta value. The value O means that every change is
saved. A “null” value means Save Permanent function block
won’t save any value.

Note: There are memories with a limited lifetime where the number
of write cycles is limited (IRM: 100000). If the function block
is used to save a BACnet parameter, use 0.01 to save every
change.

The default value is “0.1.”
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Table 265 Parameter of Save Permanent (Continued)

Parameter Name

Description

Forced Write Period

The value entered through In is saved if the time set elapses after
the last saving or power-up. It does not matter whether the
saving was caused by Delta For Writing or by the elapsed time;
the time is restarted with each saving.

It ensures that even small value changes are saved periodically.
The value O deactivates the periodic saving.

Note: There are memories with a limited lifetime where the number
of write cycles is limited (IRM: 100000). If the function block
is used to save a BACnet parameter, use 0.0 hours (no
periodic saving).

For controllers that support automatic saving in the event of a
controller power supply failure, Forced Write Period could be
disabled (O hours). However, to ensure that the value is not
completely lost in the event of a software crash.

Forced Write Period is configurable.
Range: 0-8760 hours, Default: 0.0 hours

Max Writes Per
Week

For controllers that support automatic saving in the event of a
controller power supply failure, Max Writes Per Week is ignored.

For controllers that cannot detect a voltage interruption: There
are memories with a limited lifetime where the number of saving
cycles is limited. With the IRM controllers, the maximum number
of saving cycles over the device's lifetime is 100000. Due to the
data's blockwise storage of data, it is recommended that the
controller use one write cycle per day (7/week) for continuously
changing values, such as counters, measured values, etc. If the
function block is used to save a BACnet parameter, then it is
assumed that the value changes during commissioning but not
in daily operation. In this case, significantly higher values can be
entered. The internal counter for Max Writes Per Week starts
with O after power-up.

Default: 150

Current Value Par

This value represents the saved value. When saving measured
values (energy consumption, motor runtime, etc.), disable the
Master Sync function to prevent the measured value of the
synchronized devices from being overwritten by the master
measured value.

If the function block is used to save a BACnet parameter, then
there is no need to write any default value because the default
value comes from the BACnet function block. Also, the Master
Sync function needs to be disabled. The parameter default value
is entered in the BACnet function block.
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Example 1: Save Permanent

Property Sheet
'E SavePermanent (Save Permanent)
. Execution 3
SavePermanent = == Qut 23.00 [ok)
Save P_ermanent — == Enable - {null}
Execution 61 — 25.00 [ok]
Out 23.00 {ok}F :
=In 23.00 {ok} £} Delta For Writing nan
@ Master SyncEnabled (@ true

[ Delta For Writing nan
- §¥ Forced Write Period 0.0 hr
(W Master SyncEnabled @ true
[l Forced Write Period 0.0
£+ MaxWrites PerWeek 7
[l Master SyncEnabled @ true

(W MaxWrites PerWeek |7

hr [0.0- 8760.0]

[0-150]

Fig. 380 Save Permanent Function Block and Property Sheet
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The Evaluate Bacnet Status Flags function block is used to read the attribute of the BACnet

points.

Property Sheet

EvaluateBacnetStatusFlags (Evaluate Bacnet Status Flags)

|l Execution

12

[@ Function Block Name/Annotation/Composite Flash Memory Usage 0

B[0-900]

== |n Alarm - [null}
EvaluateBacnetStatusFlags = Fault
Evaluate Bacnet Status Flags rault = (e
Execution 12| == Overridden - [null}
In Alarm -{null}| w= Qut Of Service - [null}
Fault - {null}|
. - [mull ¥

Overridden -{null}| " e
Out Of Service ~{null} £F out save Qut Save Fields
In -{null} [ Master SyncEnabled (@ true

. n Alarm ’D\sahls

:- Fault ' Disable

(W overridden @ Dissble

(W Out Of Service @ Diszble

Fig. 381 EvaluateBacnetStatusFlag Function Block and Property Sheet

Table 266 Input of Evaluate Bacnet Status Flag

Input Name

Description

In Inputs will be any Bacnet input or output points status flag.

Bacnet Numeric input
Bacnet Boolean Input
Bacnet Numeric Output
Bacnet Boolean Output
Bacnet Enum Output
Bacnet Numeric Value
Bacnet Boolean Value
Bacnet Enum Value
MV (Multi State)

Table 267 Output of Evaluate Bacnet Status Flag

Output Name

Description

In Alarm

If the pointis in alarm, the attribute will read an alarm as “true.”
The alarm will be High limit, Low limit, and Open Loop.
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Table 267 Output of Evaluate Bacnet Status Flag (Continued)

Output Name Description
Fault If the pointis ininvalid value or zero, the attribute will read a fault
as “true.”
Overridden If the pointis overridden, the attribute will read an overridden as
“true.”
Out of Service If the pointis Out of Service, the attribute will read an Out of
Service as “true.”

Table 268 Parameter of Evaluate Bacnet Status Flag

Parameter Name Description

Out Save e Master Sync Enabled: If you set it to “true,” the last output will
be set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the
controller restart.

e In Alarm: To enable or disable the In Alarm feature.
e Fault: To enable or disable the Fault feature.
e Overridden: To enable or disable the Overridden feature.

e Outof Service: To enable or disable the Out of Service
feature.

Examples

Example 1: EvaluateBacnetStatusFlag (Normal status)

EvaluateBacnetStatusFlags

Evaluate Bacnet Status Flags

Execution 13

In Alarm false {ok}
\Fault false {ok}
Overridden false {ok}
Out Of Service false {ok}
In 0.00 {ok}

Fig. 382 EvaluateBacnetStatusFlag - Normal status
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Example 2: EvaluateBacnetStatusFlag (Alarm status)

EvaluateBacnetStatusFlags BacnetNumericlnputl

Evaluate Bacnet Status Fla Bacnet Numeric Inpl;t ﬂ ‘
Execution 1 Executiﬁn

I false aut 75000 fok
m‘;m e false fok Status Flags 1.00 {ok
Out Of Servi Event State HighLim

e e =in 750

Fig. 383 EvaluateBacnetStatusFlag - Alarm status
Example 3: EvaluateBacnetStatusFlag (Fault status)

Evaluate Bacnet Status Flags

EvaluateBacnetStatusFlags [
13|

Execution

In Alarm true {ok
Fault

Overridden false {ok

Out Of Service false {ok
=In 3

Fig. 384 EvaluateBacnetStatusFlag - Fault status

Example 4: EvaluateBacnetStatusFlag (Out of Service status)

EvaluateBacnetStatusFlags
Evaluate Bacnet Status Flags

Execution
In Alarm
Fault
Overridden
Qut Of Service
In

OElameiNumeﬁdnputl 200.00 {overridden} @8 analoginput:2 PresentValue -1 Polled OK

Bﬂamemumeﬁdnpuﬂ-nuioﬁerﬂcel true {overridden} @8 analoglnput:2 Out Of Service -1 Polled OK

Fig. 385 EvaluateBacnetStatusFlag - Out Of Service status
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The Text A function block is used to add the text about the program or application.

Property Sheet
@, TextA (TextA)
(@il Execution 13
[l Function Block Name/Annotation/Composite Flash Memory Usage i B[0-900]

Fig. 386 TextA Function Block

TextA

Text A ‘ﬁl\‘

Execution 13
Steps to enter the text:

Step 1. Right-click on the Text A and select Actions > Annotation.

N 2nnotation *
|

0K | Cancel

Fig. 387 Annotation box

Step 2. Enter the text and click OK.

Example 1: TextA

TextA =
Text A U -

Execution 9

#

Any description about particular function logic

Fig. 388 TextA Function Block
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The System A function block is used to provide system relevant information for the

application.
Property Sheet
SystemA (System A)
J,SystemA Jj . Execution 14

System A M Function Block Name/Annotation/Composite Flash Memory Usage |0 B [0-900]

Execution 14 Out — [null}

Out - {null} n = null}

In - {null} o3 . P

- = Operation AlwaysOf
P Opci-i AlwaysOff £* out Save Out Save Fields

B Master SyncEnabled | true
. Out . Dizable

Fig. 389 SystemA Function Block and Property Sheet

Table 269 Input of System A

Input Name

Description

In This is a 32-bit floating pointinput slot. It can be used in the
future to trigger a system event (sending serial).
Table 270 Output of System A
Output Name Description
Out The numeric value depends on the operation.

Table 271 Parameter of System A

Parameter Name

Description

Operation

Always Off: Output is “false.”
Always On: Output is “true.”

EngUnitTemperature: It measures the unit type (SI-Metric or
Imperial).

e |fthe measurement type is SI-Metric in the control manager,
the value is “0.”

e Ifthe measurement type is Imperial, the value is “1.”

Powerup: If the controller is powered up, it gives one cycle input.
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Table 271 Parameter of System A (Continued)

Parameter Name Description
Out Save e Master Sync Enabled: If you setitto “true,” the last output will
be set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the
controller restart.
e Out: To enable or disable the Out feature.
Examples

Example 1: SystemA (Operation set to AlwaysOff)

System A operation is AlwaysOff.

SystemA

Sgsstem A
Execution 10
Out 0 {ok}
In - {null}
P: Operation AlwaysOff

Fig. 390 SystemA Function Block and Property sheet (Always Off)

£+ operation AlwaysOff
[ Master Sync Enabled
[ Operation

(W P:Operation  AlwaysO:fsf

Example 2: SystemA (Operation set to AlwaysOff)

System A operation is AlwaysOn.

SystemA

ststem A
Execution 10
Out 1 {ok}
In - {null}
P: Operation AlwaysOn

Fig. 391 SystemA Function Block and Property sheet (Always On)

IRM FUNCTION BLOCKS USER GUIDE

L} Operation
(Ml Master Sync Enabled

AlwaysOn

(M Operation

(@ P:Operation  |Alwayson

@ true
ilwaysOfd]

. true

AlwaysOn
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Example 3: SystemA (Operation set to EngUnitTemperature)

System A operation is EngUnitTemperature set to Imperial.

When the measurement unit is set as Imperial, the output of systemA block is “1.”

SystemA

S\rysstem A
Execution 1
Out 1 {ok
In - fnull
P: Operation EngUnitTemperatu

« Control Manager Eé By

Property Sheet

] th

+ Control Manager (Irm Control Manager)

M Author

Ul Description

Ul Application Type

- Function Block Family

[M Function Block Version

. Number Of Folders

[ Number Of Function Blacks
[l Number Of Links

Il Memory Usage

B Controller Hardware Features
. Hardware Com patibility

. Controller Connection

. Teaching Mode

Hame

IRMN B 0001 1.0.1.5
yit.dbm

Ieelontzol

0.9.0.0

15

€10

762

I ITwofske ¥

L*Sezvice Pin, 10°UI, 8'BO, &'AD
.'r’e:
Bacnet

Immediate

. Measurement Type

Impedial I

Fig. 392 SystemA Function Block and Property sheet (EngUnitTemperature )

Example 4: SystemA (Operation set to EngUnitTemperature)

System A operation is EngUnitTemperature set to SI-Metric.

When the measurement unit is set as SI-Metric, the output of systemA block is “O.”

SystemA

Sgsstem A

Execution 10|

Qut 0 ok}

In - {null}

P: Operation Engu nitTemgratugl
Fig. 393
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" Contral Manager (Irm Contral Manager)

[ Author

[ Description

(M Application Type

(Ml Function Block Family

[ Function Block Version

(W Number Of Folders

[l Mumber Of Function Blocks
[ Number Of Links

[l Memory Usage

[ Controller Hardware Features
[l Hardware Compatibility

. Controller Connection

[ Teaching Mode

Hame

IRMN_H 0001 1.0.1.5
y4t.dom

IrmControl

0.5.0.0

15

€10

762

I 3Thof JM4KE F

l*Service Pin, 10*UI, 8*BO, &*RO
@ves
Bacnet

Immediate

I @ Measurement Type

S-Metric I

SystemA Function Block and Property sheet (EngUnitTemperature )
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CHAPTER

14 IRMWSTEXTBLOCK FUNCTION
BLOCK

IrmWsTextBlock

This function block is a component that you can drop onto a wire sheet and position to add
text notes. It allows to customize the graphics to add better text in the application.

Note: Irm engineering tools support Niagara's WsTextBlock under name IRMWsTextBlock.

For more details, refer to Niagara help guide"local:lmodule://docDeveloper/doc/baja-rt/
javax/baja/util/BWsTextBlock.bajadoc".

Property Sheet

A irmwsTextBlock (Irm Ws Text Block)

Ol Text

(W Foreground N b

(@l Background [7] null
Arial 12.0

(W Font AaBbYyZz
[ Bold [ ttalic [ Underline [] Mull/Default

(@ Border ® false

(W Selectable @ tre

@ Master SyncEnabled (@ true

Fig. 394 IrmWsTextBlock Property Sheet

Input

Table 272 Input of IrmWsTextBlock

Input Name Description
Text Specifies the text on the label.
Foreground Specifies foreground fill. Null indicates no foreground fill.
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Table 272 Input of IrmWsTextBlock

Input Name Description
Background Specifies background fill. Null indicates no foreground fill.
Font Configures the additional parameters for the font on the label.
Border Displays the border design.
Selectable If true allows to select the textbox on wiresheet. If false disallows

to select the text box on wiresheet.

Master Sync If true allows all the properties to sync from master to target. If
Enabled false disallows all the properties to sync from master to target.
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CHAPTER

5 OUTPUTS FUNCTION BLOCKS

The following Outputs function blocks are available in the honlrmControl Palette that can
be configured and used to create the required application logic:

e Floating
e Pwm
e Stgl23 Outp

v 0 Cutputs
» 1= Floating
» 1= pum
» 1= ster2z0utp

Fig. 395 Outputs Function Blocks
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Floating

The Floating function block converts a O - 100 % position into OPEN and CLOSE running
times, which are output on the digital outputs. A floating actuator is controlled via two
digital outputs.

e The actuator moves the valve or damper to the OPEN position via the first output.

e The other output moves the valve or damper to the CLOSED position.

If neither of the two outputs is controlled, the actuator remains in the current position.
Maximum eight floating function blocks can be used in an application.

Floating =
Floating L=
Execution 1
QOut Virtual Pos 0,00 % fok}

Out Movement Status  Stopped

Qut Self Test Running__ false {ok]}

Qut Cause 0,00 {ok}
Enable - {null}
In - {null}
Manual - {null}
Interlock - {null}
Self Test Cycle - {null}
Start Exercising - {null}
Operation - {null}

Property Sheet
1= Floating (Floating)

Wl Execution

[l Function Block Name/Annotation/Composite Flash Memory Usage

Out Virtual Pos
l'—. Out Movement Status
== Oyt Self Test Running
Out Cause
== Enable
In
Manual
== |nterlock
Self Test Cycle
== Start Exercising
Operation
Runtime Close
Runtime Open
'l:l' Operation Par
£} Runtime Close Par
'l:l' Runtime Open Par
'I:l' Hyst
£+ Synch Power Up
£+ Synch Operation
£+ Synch Repeat Time
£+ Synch Repeat Count
£+ Weekly Exercising
£¥ Power Up Delay
£+ Motor Close Terminal
£+ Motor Open Terminal
£+ Synch Overrun
£+ Auto Synch Interval
'I:l' Out Save
£} Direction Change Runtime

[l Master Sync Enabled ® true

r. MinRuntimeSameDirection 250
ri MinRuntimeReverseDirection 250

1

15 B[0-900]
0,00 % [ok}

Closing

false {ok}

4,00 [ok}

- {null}

- [nulll

— {null}

- {null}l

- [nulll

- {null}

- [nulll

— {null}

- {null}l

Direct

90,0 5

90,0 5

1,00%

true

Close

3600,0 5

3

false

Synchronize Randomly To Closed Or Ope..
NotConnected
MNotConnected

1,25

To Open (After 24h +-1h randomly)
Out Save Fields

Irm Parameter Fields

Fig. 396 Floating Function Block and Property Sheet
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Table 273 Input of Floating

Input Name

Description

Enable

This is a safety feature to switch a running motor to OFF
immediately.

¢ If Enable = true, then the power-up synchronization (see
Synch Power Up) is performed to bring the motor model
together with the valve / damper position.

e |f Enable = false, it works like an "emergency stop switch": The
motor stops immediately, Out Virtual Pos = Null, and the
motor model is no longer calculated.

Enable has the highest priority. False = Outputs are switched Off

True or Null = Outputs according to Floating Model

This inputis used to move the valve or damper to position O - 100
%. This input slot is typically connected to the PID output. The
range is O - 100 %.

Manual

This inputis used to override the In input from the PID controller
manually. Manual has higher priority than In. Under certain
conditions (Frost Protection Switch, On-site overwrite), the
actuator can apply for a certain position.

The Range is O - 100 %, Null = No Overwrite

Interlock

This input can be used to perform an interlock operation, in
which the valve or damper is only opened if a True is present;
otherwise, the valve or damper is closed.

Example: Only when a fan is running or an airflow contact
detects flow can you open the output. Until Interlock is True, the
output remains closed. Even if Manual is greater than O %, the
output remains closed until Interlock is True. If the Interlock is
False, the actuator is closed, according to the Runtime Close.
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Table 273 Input of Floating (Continued)

Input Name

Description

Self Test Cycle

The self-test determines whether the drive is properly wired. This
input is used to set a time. The self-test first opens the actuator
for the specified time, then closes it again for the same time. The
procedure is then repeated indefinitely.

This allows the wiring to be quickly tested during commissioning.
If the Interlock is connected, it only works if the Interlock = true.
During Self Test, there is no motor model calculation, and
therefore OutVirtualPos = “Null“; the motor runtime (Runtime
Close, Runtime Open) are ignored. The inputs In and Manual are
ignored during the self-test. Enable is still evaluated. During Self
Test, it is not possible to start a synchronization over the input
Operation.

After the self-test input is set to null, the floating function block
starts the power-up behavior (for example, a Power Up Synch).

Example: If Self Test Cycle = 300sec, then the actuator opens for
300sec. After 300sec, it closes for 300sec. It opens again for
300sec.

Default: Null= No Self Test

Start Exercising

Start Exercising keeps the value from becoming stuck due to
water deposits when the valve is closed for an extended period of
time.

e Ifthe current valve position Out Virtual Pos is <= 50 %, the
valve is opened to 100 % and returned to the then valid
position.

e [fthe current valve position is > 50 %, the valve is moved to O
% and then back to the current position. This input is used to
start exercising at a O->1 edge over an external logic, such as
weekly depending on date or time. See also Weekly
Exercising.

e |f Synch Repeated is active, then exercising starts.

e Ifallrepeat counts are finished, that means after the whole
synchronization is finished.

False or Null: No Exercising
True: Start Exercising
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Table 273 Input of Floating (Continued)

Input Name Description
Operation Operation refers to the process of determining the operating
(In & Par) direction of an actuator. Direct refers to the opening of the

actuator to supply cooling or heating energy or air into the room.

However, in order for energy to be supplied, the actuator must be
closed before selecting "Reverse." The drive can be turned off by
selecting "Off."

Example: To avoid shortcuts from unconnected cables, if the
drive has not yet been installed during commissioning. During
"Off," all outputs are turned off, the motor model is not
calculated, and Out Virtual Pos is null.

The self-test cannot be launched.

If the Operation value changes, values 4-7 initiate a one-time
synchronization (with the time to fully open or close +
RuntimeOpen/Close * SynchOverrun). A new In value does not
halt the synchronization. This enables synchronization from a
separate logic, for example, every noon. If the synchronization is
complete, the operation direction remains valid.

Example to start a Synch to Open:

Operation: Null (use parameter Operation Par)
Operation: 4 = Direct + Start Synch to Open
Operation: Null (use parameter Operation Par)

Values:

:OFF

: Direct

: Reverse

: Direct + Start a one-time Synch to Open

: Direct + Start a one-time Synch to Close

: Reverse + Start a one-time Synch to Open
: Reverse + Start a one-time Synch to Close
Null (Default, See parameter Operation Par)

NP WNR

Runtime Close
(In & Par)

Runtime Close is the time taken by the actuator to move from the
fully open position to the fully close position.

In the Close position, no water or air flows through the tube or air
duct. The output Out Virtual Pos is then O %. With a non-linear
valve, you can also limit the running time to the linear range. In
this case, the synchronization to OPEN (see parameter Synch
Power Up) must be omitted.

Runtime Open
(In & Par)

Runtime Open is the time taken by the actuator to move from the
fully close position to the fully open position.

In the Open position, all the water or air flows through the tube or
air duct. The output Out Virtual Pos is then 100 %. With a non-
linear valve, you can also limit the running time to the linear
range. In this case, the synchronization to OPEN (see parameter
Synch Power Up) must be omitted.

Position Feedback

The Position Feedback input is reserved for future usage.
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Table 274 Output of Floating

Output Name

Description

Out Virtual Position

The Out Virtual Position shows the current position of the
calculated position of the floating model. The model follows the
In value depending on the runtimes.

See also Out cause for a better understanding. If the position is
unknown and during power-up synchronizing, the value is “null.”
Itis not “null” during a normal Open/Closing Synch.

Out Virtual Position: 0-100 %, Null

Out Movement
Status

The Out Movement Status is for information about what the
actuator is currently doing.

¢ Closing means that there will be less water flow through the
register or less airflow through the air duct.

e Opening means that there will be more water flow or more
airflow.

The output can be used for diagnosis and monitoring if this

output is used to control further relays / triacs.

Note: It is impossible to achieve exact runtime due to the DDC
cycle.

Out Movement Status.

1: Stopped, 2: Opening, 3: Closing

Out Self Test
Running

The Out Self Test Running output is “true” if the self-test is
running. Refer to the input Self Test Cycle for more information.

Out Cause

The Out Cause is used to understand what the function block is
doing right now. The output is bit-coded, which means that
multiple bits can be active at the same time. Values greater than
Oindicate an exceptional situation. If the PositionFeedback input
is connected and the feedback does not reflect the correct
position after fully closed or open synchronization, the bit is
1024 = PositionFeedbacklsInvalid is set.

Note: The PositionFeedback is not yet implemented

1: PowerUpSynch

2: SynchToOpen

4: SynchToClose

8: SynchRepeat active
16: Disabled

32: Manual

64: Interlock false
128: Self Test active
256: Exercising active
512: OperationlsOff
1024: PositionFeedbacklnvalid (Not yet implemented).
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Table 275 Parameter of Floating

Parameter Name

Description

Operation Par
(In & Par)

This parameter is also available as an input, please refer to the
description of the input Operation Par.

Note: The operation modes 4-7 (Direct/Reverse + start a one-time
synch) are not supported by that parameter.

Default: Direct.

Runtime Close Par
(In & Par)

This parameter is also available as an input, please refer to the
description of the input Runtime Close.
Default: 90 sec.

Runtime Open Par
(In & Par)

See Input of Floating table for Input Runtime Open details.
Default: 90 sec.

Hyst

An actuator cannot be moved to a small position.

e |Ifthe PID controller sends very small changes to the Floating
FB, a threshold can be set here.

¢ Ifthe difference between the new position to be approached
and the motor model is greater than this threshold value, a
new positioning is performed. If not, the input is ignored.

The percentage value, like the In value, ranges from O to 100

percent.

To avoid back and forth movements, the firmware limits the value

to 0.05 * motor run time (100 % * 50msec cycle time = 0.05).

Range: 0..100 %, Default: 1 %

Synch Power Up

Synch Power Up is used to set whether the actuator should
synchronize after power-up. During power-up synchronization,
the Motor Close Terminal is switched ON for the Runtime Close
multiplied by the Synch Overrun factor (that is 2). Then the
actuator closes the valve / damper, and the motor model is set to
Out

Virtual Pos = 0 %. If Synch Power Up is disabled, then the Motor
Close Terminal keeps OFF, and the motor model starts internally
with Out Virtual Pos = 50 %; this means that the modelis
matched if In =0 % or 100 % and a Synch to Open or Close is
active (see Synch Operation).

False: Disabled
True: Enabled (Default)
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Table 275 Parameter of Floating (Continued)

Parameter Name

Description

Synch Operation

Due to many back and forth movements of the actuator, there will
be a deviation between the calculated position of the motor
model and the actual position of the valve or damper over time.
As aresult, whenever the drive is moved to the O percent or 100
percent position (to the mechanical stop of the valve / damper), it
is useful to compare the model with the real position.

Synch Operation specifies whether and in which direction the

adjustment (Synchronization) should be performed.

1: None: No Synchronization to Close or Open direction.

2 (Default): Close: If the In value is < 2 %, the actuator is not

closed with the runtime calculated by the model but with a longer

runtime (Synch Overrun * Runtime Close).

3: Open: If the In value is > 98 %, the actuator is not opened with

the runtime calculated by the model but with a longer runtime

(Synch Overrun * Runtime Open).

4: Open and Close: This enables the Open and Close

Synchronization as described above.

Note: The Synchronization is terminated immediately when the
input“In” reaches a normal range between 2 and 98 % value.
Thus, the PID control can act at any time if a control deviation
occurs due to synchronization or if other positions must be
approached due to different reasons.

Synch Repeat Time

General description of Synch Repeat: If a synchronization after
Close or Open has been performed (see Synch Operation), valves
may not be completely closed after a certain time.

Example: If the cold medium is missing, a cooling valve may heat
up and expand after closing, becoming leaky. Synch Repeat
allows you to repeat the close and open synchronization several
times after an adjustable time to tighten leaking valves.

e Synch Repeat to Close is only executed if In is unchanged by
less than 2 %.

e Synch Repeat to Open is only executed if In is unchanged by
more than 98 %.

¢ No further Synch Repeats are performed once the In value is
between 2..98 %.

Note: This repeated synchronization should not be confused with
a periodic 24h synchronization (see Auto Synch Interval
below).

IRM FUNCTION BLOCKS USER GUIDE 352




Table 275 Parameter of Floating (Continued)

Parameter Name

Description

Synch Repeat Time is used to set the time after the close or open
synchronization is repeated. The Synch Repeat Timer starts when
the previous synchronization (O % or 100 % or the previous
Synch Repeat) is finished. Synch Repeat Count (see below) sets
several synchronizations repeats.

Example:

Synch Repeat Time = 3600 sec, Synch Repeat Count = 2.
When In =0 % -> Synch to Close with Runtime Close * Synch
Overrun is started because Synch Operation = Close or Open
and Close.

In keeps on O %. 3600 sec (1 hour later): Synch to Close with
Runtime Close * Synch Overrun is started as the first repeat.
In keeps stillon 0 %. 10800 sec (2 hours later): Synch to Close
with Runtime Close * Synch Overrun is started as the 2nd
repeat.

0 sec: No repeated synch

Default: 3600 sec (1h)

Synch Repeat Count

Specifies the number of repeated counts ( See Synch Repeat
Time above).

0: No repeated Synch.
Default: 3

Weekly Exercising

Instead of starting the exercise with the Start Exercising input,
you can set up an automatic weekly exercise here. If the actuator
(which is primarily used for valves that are not used during the
winter or summer) has been in the same position for one week, an
exercise will be initiated. The week-timer is restarted with every
actuator movement. See also Start Exercising.

False: No weekly exercising (Default).
True: Weekly exercising.
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Table 275 Parameter of Floating (Continued)

Parameter Name

Description

Power Up Delay

If a building has a large number of air damper actuators, it may
cause problems with the main air handling system after a power
outage and restart if all dampers are closed at the same time.
There are several options for avoiding this:

e No Power Up Delay
¢ Wait according to the selected Power Up Delay

The power-on synchronization (see Synch Power Up) begins with
a time delay specified in Power Up Delay Time. After clicking the
SAVE button, a new field Power Up Delay Time appears. The
actuator remains in the last position during the power-on delay.
The Power On Delay Time is between 1 and 4095s.

¢ Move to closed after power-up without waiting

To ensure adequate airflow of a central air conditioning system
after power-up, it makes sense for the building's VAV dampers to
be synchronized to CLOSE and the other to OPEN. When the
central fan is turned on, this prevents an overpressure shutdown
of the central air conditioning system. With this setting, the
synchronization is performed to the CLOSE position after Power
Up, regardless of the settings of Synch Power Up and Synch
Operation, and without a delay time, with a runtime of Runtime
Close * Synch Overrun.

¢ Move to open after power-up without waiting

Like “Move To Closed After Power Up Without Waiting,” the
synchronization is performed to the OPEN position with Runtime
Open * Synch Overrun runtime.

e (Default): Synchronize randomly to closed Or open without
waiting.

After power-up, randomness decides whether to synchronize to

the Closed or Open position. There is no wait time.

The randomness differs from controller to controller after power-

up.

Note: If the power-up synchronization is not finished or until fully

open and fully synchis notreached or until there was a Synch
to Close or a Synch to Open, OutVirtualPos = Null.
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Table 275 Parameter of Floating (Continued)

Parameter Name

Description

Motor Close
Terminal

Motor Close Terminal defines the terminal at which the motor is
wired for closing. Closing means that Out Virtual Pos changes
from 100 -> O %. See Operation and Operation Par, where you
can select between “Direct” and “Reverse.”

The Motor Close Terminal can be a Relay or Triac. There are also
AC1 and AC2 for controllers with a built-in actuator.

ROXx: Relay (for example, IRM)
TOx: Triac (for example, IRM)

ACx: Built-in actuator (for example, IRM). When voltage is
applied to output AC1, the actuator moves clockwise. When
voltage is applied to output AC2, the actuator moves
counterclockwise.

Note: Use AC1 and ACZ2 only with a controller equipped with an
integrated actuator (for example, Compact VAV). Otherwise,
the hardware compatibility check will return an error.

Motor Open
Terminal

Motor Open Terminal defines the terminal at which the motor is
wired for opening. Opening means that Out Virtual Pos changes
from O -> 100 %. See also Operation and Operation Par, where
you can select between “Direct” and “Reverse.”

The Motor Open Terminal can be a Relay or Triac. There are also
AC1 and AC2 for controllers with a built-in actuator.

ROXx: Relay (for example, IRM)

TOx: Triac (for example, IRM)

ACx: Built-in actuator (for example, IRM). When voltage is
applied to output AC1, the actuator moves clockwise. When
voltage is applied to output AC2, the actuator moves
counterclockwise.

Note: Use AC1 and AC2 only with a controller equipped with an
integrated actuator (for example, Compact VAV). Otherwise,
the hardware compatibility check will return an error.

Synch Overrun

The Synch Overrun specifies by how much the Runtime Close
and Runtime Open are extended during the synchronization.

e After Power Up — see Synch Power Up,

¢ To Close and Open Direction — see Synch Operation,

¢ As Synch Repeat to Close and Open Direction — see Synch
Repeat Time and Synch Repeat Count

Example: The value 2.0 means that the synchronization runtime
is 2* Runtime Close and 2* Runtime Open.

e Ifthe Runtime Close = 150 sec, then the Synchronization after
Power Up or any other Synchronization to the Close position
(0 %) takes 2 * 150 sec = 300 sec.

e Ifthe Runtime Open =90 sec, then any Synchronization to the
Open position (100 %) takes 2 * 90 sec = 180 sec.

Default: 1.25
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Table 275 Parameter of Floating (Continued)

Parameter Name

Description

Auto Synch Interval

If a valve or damper runs continuously without a break, that is, 24
hours a day, the calculated position Out Virtual Pos becomes
increasingly inaccurate due to the numerous drives. As a result, it
makes sense to begin a synchronization several hours after the
most recent synchronization (that is after 24 hours).

There are several possibilities for this:

e No time-based repeated synchronization
e To Closed or Open depending on SynchOperation

Synchronization takes place after an adjustable time interval,
which is specified in Auto Synch Interval. After clicking the SAVE
button, a new field Auto Synch Interval appears. The time begins
after the most recent synchronization. The direction of
synchronization is determined by Synch Operation.

e |f Synch Operation is Close, it synchronizes to Close.
e If Synch Operation is Open, it synchronizes to Open.

e |f Synch Operation is Open and Close, it synchronizes to the
closer position based on Out Virtual Pos.

Other Synch Operation settings do not initiate periodic
synchronization. The Auto Synch Interval is between 1-255
hours.

¢ To Closed (Independent of Synch Operation)

Like above with an adjustable Auto Synch Interval, the
synchronization always works in the Close Position.

e To Open (Independent of Synch Operation)

Like above with an adjustable Auto Synch Interval, the
synchronization always works in the Open Position.

¢ To Closed (After 24 h +- 1 h randomly)

Synchronizes after 24 hours - 60 to + 60 min randomly to the
Closed position if the actuator has not been driven fully closed
within this interval.

e Default: To Open (After 24 h +- 1 h randomly)

Synchronizes randomly to the Open position after 24 hours -60
to +60 min if the actuator has not been driven fully open within
this interval.

Note: While the synchronization is running, Out Virtual Pos shows
the calculated position. The random value is calculated new
after each periodic synchronization.
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Table 275 Parameter of Floating (Continued)

Parameter Name

Description

Out Save

e Master Sync Enabled: If you setitto “true,” the last output will
be set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the
controller restart.

e QOutVirtual Pos: To enable or disable the Out Virtual Pos
feature.

e  Out Movement Status: To enable or disable the Out
Movement Status feature.

¢ OutSelf Test Running: To enable or disable the Out Self Test
Running feature.

e OutCause: To enable or disable the Out Cause feature.

Direction Change
Runtime

Master Sync Enabled: If you set it to “true,” the last output will be
set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the
controller restart.

Min Runtime Same Direction: Short running times frequently
result in no movement. If the motor is restarted in the same
direction after stopping, the Min Runtime Same Direction
ensures that it is controlled for at least this amount of time. The
motor remains turned off for shorter calculated running times.
This means that Min Runtime Same Direction is the minimum
switch-on time for the actuator when it is stopped, and the next
target position can be reached by rotating the motor in the same
direction (that means without reversing the direction).

Range: 0-4095 msec; Default: 250 msec

Min Runtime Reverse Direction: Due to mechanical play, short
running times frequently result in no movement (backlash). If the
motor is restarted in the reverse direction after a stop, the Min
Runtime Reverse Direction ensures that it is controlled for at
least this amount of time. For shorter calculated running times,
the motor remains turned off. This means that Min Runtime
Reverse Direction is the minimum switch-on time for the
actuator when the actuator is stopped, and the next target
position can be reached by rotating the motor in the opposite
direction.

Range: 0-4095 msec; Default: 250 msec

Note: The minimum runtime is 50msec because of the DDC cycle
of the Floating function block.
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Example:

When using compact actuators with zone valves, the following parameters are

recommended:

Floating Parameter

Value

Runtime Open Par

Check the stroke of the valve and the speed of the
actuator. For old Honeywell valves and actuator it is
6.5mm stroke, which means:

e 150sec for 50Hz line frequency
e 125sec for 60Hz line frequency

Hyst 1%
Synch Power Up True
Synch Operation Close

Synch Repeat Time

3600sec for Cooling valves
Osec for Heating valves

Synch Repeat Count

3 for Cooling valves
O for Heating valves

Weekly Exercising

true

Power Up Delay

No Power Up Delay

Synch Overrun 1,25
Auto Synch interval false
Direction Change Runtime - 100msec
MinRuntimeSameDirection

Direction Change Runtime - 250msec

MinRuntimeReverseDirection
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The Pwm function provides a fixed cycle time with a variable duty cycle time. When the
pulse width equals the cycle time, the duty cycle is 100 %, and the output is turned on
continuously.

Property Sheet
& Pwm (Pwm)
(@ Execution 16
@l Function Block Name/Annotation/Composite Flash Memory Usage a B [0-900]
Out Virtual Pos - [null}
== Qut Pwm - [null}
w= Qut Self Test Running - [null}
Qut Cause - [null}
w= Enable - [null} ¥
Pwm ‘ﬁ\‘ In - {null} ¥
Pwm
Execution 16 Manual - {null} T
Out Virtual Pos - {nuj we Interlock - [null} ¥
Out Pwm - {null} Self Test Cycle - [null} ¥
Out Self Test Runnin == Start Exercising - [null} ¥
Out Cause - {null} Operation - {null} ¥
Enable - {null} Pwm Period - [null} ¥
In - fnull} Zero Time - [null} ¥
Manual - {null} ;
otttk “fnull}] Full Time - [mall} ¥
Self Test Cycle - {nul ﬂv Operation Par Direct
Start Exercising - inu £¥ Pwm Period Par 150.0'5
Operation - {null} £F Zero Time Par 0.00 %
P: Operation Par Dirg £+ Full Time Par 100.00 %
L3 Weekly Exercising false
£+ out Save Out Save Fields
[l Master Sync Enabled ® e
(@ Out Virtual Pos @ Disable
[@ out Pwm @ Disable

[l Out Self Test Running | (@ Disable
[l Out Cause @ Disable

Ml P: Operation Par Direct

Fig. 397 Pwm Function Block and Property Sheet

If parameter Zero Time = 0 % and parameter Full Time = 100 % and input In =0 %, then
Pwm period interval is stop and restart with the O % (Off).

Note: Restarting meansthatinputinvalue >0 % can switch On after the Pwm Period is expired. This
enables fast switch-off (Fire, Drip Pan, Condensation) for safety reasons.

Special case, if Zero Time =0 % and Full Time = 100 %: As soon as In = 0 %, the Pwm period
interval is stopped and restarted with the O % (Off). Restarting means that a value > 0 %
can switch ON after an expired Pwm Period. This enables fast switch-off (Fire, Drip Pan,
Condensation) for safety reasons.
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Table 276 Inputs of Pwm

Input Name

Description

Enable

This is a safety feature to switch a running Pwm output
immediately to off. If Enable is set to true “1”, the Pwm cycle is
started. For Reverse operation, the outputis on in case of Enable
set to false “O”.

The"In" input slot is generally connected to the PID output. For a
cooling and heating control, a NumericSelect FB must be used
between the PID and this output FB, which only transmits the
cooling or heating PID output value to this output FB.

Manual

The Manualinputis used to override the "In" input of the PID
controller (automatic).

Interlock

Interlock is used if the output may open only if a fan is running or
an airflow contact says flow. The output remains OFF until the
interlock is "true." Even if Manual Override > O %, the output
keeps closed until interlock is true "0". The output Out Pwm is
switched off immediately. The Pwm cycle is terminated
immediately. 1 or O, Out Pwm is controlled as per the input value.

Self Test Cycle

Itis a time after the output toggles between 0 % and 100 %.
Whenever the time has elapsed, the output toggles. "0" or "null"
disables the self-test.

Start Exercising

Start Exercising keeps the value from becoming stuck due to
water deposits when the valve is closed for an extended period of
time.

Table 277 Output of Pwm

Output Name

Description

Out Virtual Position

Out Virtual Position shows the current position of the Pwm
output as a result of all input conditions.

Out Pwm

The Out Pwm output must be connected to the physical output
like a relay or a triac.

Out Self Test
Running

The Out Self Test Running output is true if the self-test is
running.

Out Cause

The output serves to understand what the function block is
currently doing.

Disabled: 16, Manual: 32, Interlock false: 64, Self Test active:
128, Exercising active: 256, OperationlsOff: 512.
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Table 278 Parameter of Pwm

Parameter Name

Description

Operation

Type the value to operate the actuator in direct or reverse action.
Off: 1, Direct: 1, Reverse: 2

Pwm period

Type the pulse width period in seconds. The Pwm period is the
time divided into between O and 100 %o. If the Pwm period is 100
sec and In = 30 %, the output would be ON for 30 sec and then
OFF for 70 sec. Then the cycle is repeated, ON for 30 sec and OFF
for 70 sec.

Zero Time Type the Zero Time value in percentage. When the O % command
is given, output Out Pwm will be set to 1 for the duration
specified in this parameter.

Full Time Type the FullTime value in percentage. When a 100 % command

is given, output Out Pwm will be set to 1 for the duration
specified in this parameter.

Weekly Exercising

If the actuator is not moving for more than one week, exercise will
be performed.
Disable: O, Enable: 1

Out Save

Master Sync Enabled: If you set it to “true,” the last output will be
set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the
controller restart.

Out Virtual Pos: To enable or disable the Out Virtual Pos feature.
Out Pwm: To enable or disable the Out Pwm feature.

Out Self Test Running: To enable or disable the Out Self Test
Running feature.

Out Cause: To enable or disable the Out Cause feature.

Examples

The below diagram explains the Pwm output behavior.

Example 1: Pwm (Operation set to Direct)

Pwm output behavior

Operation: Direct

Pwm period: 100 Sec

Zero Time: 0%

Full Time: 100 %
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Dut Pwm 4

Pwm Time

Continuous
50 Sec 50 Sec 50 Sec 50 Sec 50 Sec

0 » Time

100%

Continuous
50%
0% » In
Fig. 398 Pwm output behavior
Example 2: Pwm (Operation set to Direct)
Pwm output behavior
e Operation: Direct
e Zero Time Par: 50 %
e Full Time Par: 100 %
e In:50%
Out Pwm
< Pwm Time ( 20 seconds) > < Pwm Time ( 20 seconds) >

1
15 seconds > < 15 seconds >
0

Fig. 399 Pwm output behavior

P Time

Example 3: Pwm (Operation set to Direct)

Pwm output behavior
e Operation: Direct
e Zero Time Par: 25 %
e Full Time Par: 100 %
e In:20%

Out Pwm

Pwm Time ( 20 seconds) > < Pwm Time ( 20 seconds) >

8 seconds
v, I

Fig. 400 Pwm output behavior

8 seconds

p Time
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Stgl123 Outp

The Stg123 Output function block is used to calculate the number of stages to be switched
on based on O - 100 % input control signal. It supports up to a maximum of 3 stages. The
function block also drives the individual binary outputs based on property configuration in
a serial or parallel fashion.

1= stgi1230utp (5tgl23 Outp)

[i Execution 15
(@l Function Block Name/Annotation/Composite Flash Memory Usage 15 B[0-200]
== (ut Virtual Pos 0,00 & {ok}
= Qut Stage 0,00 [ok}
= Qutl falke {ok}
- ut? falae {[ok}
w Out3 false [ok}]
== Qut Self Test Running false {ok}
we Qut Cause 0,00 [ok}
== Enable - [muall}
= n - [null}
== Enable Timer - [null}
== Manual - [mall}
== |nterlock - [mall}
gfggllégglﬁ'ttpp fE e Self Test Cycle - [muall}

Execution 15|

Qut Virtual Pos 0,00 % {ok} = Stagel Off = {null}

Out Stage 0,00 {ok} == Stagel On - [null}

Qut1 false {ok}

Qutz false fok} e Stage? Off - [mull}

Qut3 false {ok}

Out Self Test Running__ false fok}, w= Stage2 On - [nuall}

Qut Cause 0,00 {ok} —

Enable {nulll Stage3 Off - [mull}

In . - {null} e Stage3 On - [null}

Enable Timer - {null}

Manual - {null} == Min Off Time - [null}

Interlock - {null} . .

Self Test Cycle - {null}] = Min On Time - [null}

P: Operation OneStageOneQutput ﬁ Operation OneStageOneOutput
£F Mmode OneQutpAtATime
£} sStagel Off Par 0,0 %
£} stagel On Par 5,0 %

L} stage2 Off Par 5,0 %

£} stage2 On Par 50,0 %

L3 Stage3 Off Par 50,0 %

£} Stage3 On Par 75,0 %

£ Min Off Time Par 0,05

£3 Min On Time Par 0,05

£+ out save Out Save Fields

E P: Operation OneStagelfnelfutput

Fig. 401 Stgl123Outp Function Block and Property Sheet
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Stg1230utp: 1-Stage (1BO)

—| 1-Stage (1xBO) |
A BO OFF

On < 500W o BO1 BO1

off 1= . >
0 5 100% AO N

Fig. 402 Stgl1230utp 1-Stage (1BO)

Stg1230utp: 2-Stage (2BO Parallel)

_| 2-Stage 2xBO parallel

1 output ON at a time 67 Be9 ES
A OFF| OFF | 0
ON |OFF | 1
On < <> BO2 OFF| ON | 2
Off <+ > Line Voltage
ow ow 1000W
On 4—<r—er > "W ]--1301 )--Boz
of —e——FB01, [ 500w | [1000W]
Py Iy
0 5 4550  100% AO ———

Fig. 403 Stg1230utp 2-Stage (2BO Parallel)

Stg1230utp: 2-Stage (2BO Serial)

| 2-Stage 2xBO serial

2 outputs ON at a time Line Voltage
A
On ~T—* BO2 EIEAmEs A BO1
PTN > ON | OFF| 1
Oﬁ ow ;I/; " 1000W ONJoR 2 | A BO2
ow 500w ow
On 4 = o— BO1 ]
off 1 | 500w ||1000W|
- | ! I
N
0 5 4550 100% AO

Fig. 404 Stgl230Outp 2-Stage (2BO Serial)
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Stg1230utp: 3-Stage (2BO Parallel)

1 3-Stage 2xBO parallel

1 output ON at a time

A

T

BO1| BO2 | MSO

OFF| OFF [ 0
ON [OFF | 1
OFF| ON | 2
ON|[ON| 3

o
T

ow
500W

On
Off +—

On 4

Y 4

1000W

1000W
500W

TS

BO2

o

A Y
Y A

Off >

P

o>

<«

Line Voltage
BO1 ]—--801 ]—--BOZ

0 5 45 50

7075 100%

>
AO

Fig. 405 Stg1230utp 3-Stage (2BO Parallel)

Stg1230utp: 3-Stage (3BO Parallel)

—1 3-Stage 3xBO with 1 output at a time (parallel)

1 output ON at a time

A
On - T 803 e
Off e - OFF|OFF | ON | 3
On ow ow < = BOZ Line Voltage
o Teor Jeo ]

ow 500w 1000W ow ~~BO1 —BO2 ~~BO3
Oon 1T > ow BO1 ? ? ?
Off t» ” - [s00w]  [1000w] [1500w]
Y
N
0 5 45 50 7075 100% AO

Fig. 406 Stg1230utp 3-Stage (3BO Parallel)

Stg1230utp: 3-Stage 3BO Serial

3-Stage 3xBO with serveral outputs at a time (serial)

[ 3 outputs ON at a time
A OFF| OFF | OFF | 0 Line Voltage
ON |OFF |OFF | 1
On e sororls] ~er——B03 8O
Off <> >
------ BO2
On ow ow - BOZ
Off <> > ow e M BO3
ow ow 1000W ow
ow 500W ow ow
Oon e BO1
Off 4= |500W||1000WH1500W|
I )
)y J
0 5 45 50 70 75 100% AO N

Fig. 407 Stg1230utp 3-Stage (3BO Serial)
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Stg1230utp: MinOnOffTime

— MinOnOffTime
‘\ . On .
: Not “Not
Out 1 o Y possible A possible
On
Out 2 k=2t [
On
yho ¢ Nof : Not
Out 3 = ! ch;me * 4 possivle
MinOnTime MinOnTime MinOnTime MinOffTime MinOffTime | MinOffTime

» time

Whenever a higher stage is switched ON, the MinOnTime is started. Whenever a lower stage or OFF is switched, the
MinOffTime is started. As long as a time is running, no other stage can be switched.

Fig. 408 Stgl1230utp MinOnOffTime

Table 279 Inputs of Stg123 Outp

Input Name

Description

Enable Function block enable
Disable: O, Enable: 1
In Input control signal O - 100 %.

Enable Timer

Enables Stage, On/0Off times. If disabled, a running timer is
stopped immediately.

Disable: O, Enable: 1

Manual The Manualinputis used for manual override of the "In" input of
the PID controller (automatic). Under certain conditions (Frost
Protection Switch), a certain position can be applied to the
actuator. Manual has higher priority than the Input "In."

Interlock Interlock is used where output opens only if a fan is running or an
airflow contact detects flow. The output remains closed until
Interlock is true. Even if Manual Override > O %, the output keeps
closed until Interlock is “true.”

Self Test Cycle Self Test Cycle is a time after the output toggles between 0 % and
100 %. Whenever the time has elapsed, the output toggles. O or
null disables the self-test.

Min Off Time It starts when any lower stage is switched or to OFF. No other

(In & Parn) stage can be switched if the Min Off Time is running.

Min On Time It starts when any higher stage is switched. No other stage can be

(In & Par) switched if the Min On Time is running.

IRM FUNCTION BLOCKS USER GUIDE 366




Table 280 Outputs of Stg123 Outp

Output Name

Description

Out Virtual Position

The value indicates the current stage as a percentage value. The
possible values depend on the number of configured stages.

Out Stage The value indicates the current stage.

Outl This output must be connected to the physical output like a relay
or atriac.

Out2 This output must be connected to the physical output like a relay
or atriac.

Out3 This output must be connected to the physical output like a relay

or atriac.

Out Self Test
Running

The output is true if the self-test is running.

Self test not running =0, Self test running =1

Out Cause

The output serves to understand what the function block is
currently doing.

Disabled: 16, Manual: 32, Interlock false: 64, Self Test active:
128, Min Off Timer running: 512, Min On Timer running: 1024,
OperationlsOff: 2048

Table 281 Parameters of Stg123 Outp

Parameter Name

Description

Operation

There are four operations as follows:

¢ OneStageOneOutput

¢ TwoStagesTwoOutputs

e TwoStagesThreeOutputs

¢ ThreeStagesThreeOutputs

This is used to define the number of stages and the number of
outputs used. For a 3-stage fan 3 outputs are necessary, for a 3-
stage reheater 2 outputs are also sufficient (for example, output
1 with 500 W, output 2 with 1000 W, together this results in stage
with 1500 W). The output can be deactivated via Off.

For example, if the output has not yet been installed during
commissioning to avoid shortcut from the unconnected cables.

During Off, the output switch immediately OFF, QutVirtualPos =
0, OutStage = 0, Self-test cannot be started, the Staging Model is
no longer executed.
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Table 281 Parameters of Stg123 Outp (Continued)

Parameter Name

Description

Mode There are two modes:
e OneOutputAtATime
e SeveralOutputAtATime
This can be used to set whether only one individual outputis to
be switched on at a time or whether the outputs are to be
switched on in parallel, that is several at the same time. The
answer depends on the wiring.

Stagel Off Type the Stagel Off value in percentage. An input value below
this value switches to OFF.

Stagel On Type the Stagel On value in percentage. An input value above
this value switches to Stagel.

Stage2 Off Type the Stage2 Off value in percentage. An input value below
this value switches to Stagel.

Stage2 On Type the Stage2 On value in percentage. An input value above
this value switches to Stage2.

Stage3 Off Type the Stage3 Off value in percentage. An input value below
this value switches to Stage2.

Stage3 On Type the Stage3 On value in percentage. An input value above

this value switches to Stage3.

Min Off Time Par
(In & Par)

Type the Min Off Time Par in seconds. It starts when any lower
stage is switched or to OFF. If Min Off Time is running, no other
stage can be switched.

Min On Time Par

Type the Min On-Time Par in seconds. It starts when the higher

(In & Parn) stage is switched. If Min On Time is running, no other stage can
be switched.
Out Save e Master Sync Enabled: If you setitto “true,” the last output will

be set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the
controller restart.

e  OutVirtual Pos: To enable or disable the Out Virtual Pos
feature.

e Out Stage: To enable or disable the Out Stage feature.
e Outl:Toenableordisable the Out 1 feature.
e Out2:Toenable or disable the Out 2 feature.
e Out3:Toenable or disable the Out 3 feature.

¢ OutSelf Test Running: To enable or disable the Out Self Test
Running feature.

e OutCause: To enable or disable the Out Cause feature.
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Example 1: Stg123

The below diagram explains the stage output behavior.

Stage 10n: 10 %
Stage 1 Off: 0 %

Stage 2 On: 50 %
Stage 2 Off: 10 %
Stage 30n: 75 %

Stage 3 Off: 50 %
DutStage
F 3
3 — —
2
1 . Lagana:
L
| Solid ling = Stage on behaviour
I Detted line = Stage off behaviour
1] l >
o 10 25 375 50 625 75 BY.5 100 In
Fig. 409 Stage output behavior
BacnetNumericValu Stg1230utp =
Bacnet Numeric Value Stg123 Outp i
Execution 1 Execution 4
Out 75.00 {ok} Qut Virtual Pos 100.00 % {
In - {null} Qut Stage 3.00 {ok}
Out1 true {ok}
Qutz true {ok}
Qut3 false {ok}
Out Self Test Running fals|
Consts5Numeric Out Cause 0.00 {ok}
Const5 Numeric Enable - {null}
Execution 2 In 75.00 9% {ok}
Qut A 3.00 {ok} Enable Timer - {null}
QutB 5.00 {ok} Manual - {null}
QutC 32.00 {ok} Interlock - {null}
QutD 33.00 {ok} Self Test Cycle - {null}
QOutE 65.00 {ok} Stagel Off 3.00 % {ok}
1Stagel On 5.00 9% {ok}
Stage2 Off  32.00 % {ok}
Stage?2 On_ 33.00 % {ok}
ConstiNumeric 1Stage3 Off 65.00 % {ok}
Constl Numeric 1Stage3 On  66.00 % {ok}
Execution 3_I_ P: Operation ThreeStages|
Qut 66.00 {ok}
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ﬁ Operation ThreeStagesTwoOutputs
£+ Mode SeveralOutpAtATime

[l Master SyncEnabled @ true

(@l Mode |SeveralOutpAtATime
L} Stagel Off Par 0.0 %
£} stagel On Par 5.0 %
£ stage2 Off Par 5.0 %
£} Stage2 On Par 50.0 %
£} Stages Off Par 50.0 %
£} Stage3 On Par 75.0 %
£ Min Off Time Par 005
£¥ Min On Time Par 0.0s
£+ out Save Out Save Fields
m P: Operation ThreeStagesTwolutputs

Fig. 411 Stgl23 Out property sheet
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CHAPTER

6 LIGHT FUNCTION BLOCK

The following Light function blocks are available in the honlrmControl Palette and can be
configured and used to create the required application logic:

« LightA

v O Light
»  [E] Lighta

Fig. 412 Light Function Block

Refer to General Description on page 23 for general information about Function Blocks.

IRM FUNCTION BLOCKS USER GUIDE 371



Light A function block is used to control light for On/0Off, dimming, or a stairwell
application.

To reliably detect a short push-button action, directly wired push buttons are read in
directly within the function block (do not enter the function block via an input slot). The
function block also includes wired outputs (not via output slots).

The function block should be able to recognize a short keystroke with >= 50 msec.

If the light is dimmed with the push button, the light output level will respond quickly. A
maximum of 8 LightA function blocks can be used in a single application.

Note: Toachieve the bestperformance forthe operation of light, the light function block must be put
into the Event program folder. As soon as a wired button is pressed or a Modbus message is
received (the Modbus function block must also be in the Event Program Folder for this to
happen), the Event Program Folder is executed immediately.

Light A has input slots with different priorities:
e Emergency
¢ Motion Brightness Sensor
e Manual
e Application

e Emergency: The emergency input has the highest priority. If the emergency command
is active, motion brightness sensor command, manual override command and
application command inputs are deactivated. It is used during fire alarm, where all
buttons and motion sensors are deactivated. After termination of the Emergency
condition the Emergency Input must be set to "101= DoNothing".

¢ Motion Brightness Sensor: The Motion Brightness sensor enables the lightto be turned
on andthelogicto preventit from being turned off if motion is detected during the night.
It can also be used only for to turn off. The FunctionBits can be configured to perform
specific operations. It is intended to keep people from standing in the dark. If the auto
off timer is enabled via function bits, the light will turn off when the auto off timer expires
and no motion is detected..

e Manual: The manualinputis used to enable manual operation. For example, via external
BACnet pushbuttons or via Niagara graphics. The manual input and the directly wired
push buttons work as per the "Last Wins" principle. Commands via the manualinput are
executed once when the input is changed. The manual command has higher priority
than the application input. As soon as the manualinput receives a command, a
LockTime can be started. This ensures that the manualcommand (e.g. from the button)
is valid for a certain time and is not immediately overwritten by the application.
Normally, the Manual Ovrd Cmd input is always set to "Do Nothing". Only when the
manual command is triggered by pressing an external button or by an external wall
module, the command is converted into a valid command (i.e. 50 %) for a DDC cycle.
Afterwards the input at the function block must be set to “Do Nothing” again.

e Application: The application input serves as input of the self-programmed "automatic”
logic. The input has the lowest priority. Depending on brightness, room occupancy,
different Logic can be programmed which can be overridden by a manual operation
(directly wired or over manual inputs). While the optional LockTime is running, various
automatic commands can be set on the application input, e.g. Light Off because it is
bright outside. All these commands are not executed if the LockTime is running. As soon
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as the LockTime has expired, the last valid Application command is executed. Here, too,
the principle applies that normally a "Do Nothing" is present at the input and only when
a change occurs, e.g. a change from dark to bright, a valid light command is set for one
DDC cycle. Afterwards the application input at the function block must be set to
“DoNothing” again.

An important feature in this cause. The programmer can optionally add a cause to the
function block. Depending on which input is currently being used (whether via one of the 2
input slots or directly wired), the correct cause is given to the output. This makes it easy to
see why the function block behaves like this.

Property Sheet
A Lighta (Light &)
Ll Execution 1
. Function Block Name/Annotation/Composite Flash Memory Usage 1] B[0-300]
Out Feedback - [null}
Qut Button Bits 0 {ok}
Qut Status Bits 0 {ok}
Qut Remaining Time - {null}
Qut Cause 0 {ok}
Emergency Cmd - {null} ¥
Emergency Cause 0 [ok} ¥
J]Ligh‘['}\ = [L Motion Brightness Sensor - [null} ¥
. M - Manual Override Cmd - {null} ¥
nght A Application Cmd - 11 ¥
Execution 0 PPt fatl
Out Feedback . ‘{I"IU“} Appllcitmon Cause 0 {ok} ¥
Bl Cace U{Ok} LDcanjne - {null} ¥
Out Manual Addressed Cmd Bits 0 {ok} feset Bits —ie ¥
EITIGI’EGI"ICV cmd B {null} Auto Off Time 1440 min {ok} ¥
Emergency Cause 0 {ok? Function Bits - {null} ¥
Motion Brightness Sensor - {null} Operating Mede Eits — ¥
Manual Override Cmd i {null} {} Qut Save Qut Save Fields
Manual Addressed Cmd BitS B ‘{I"IU“} ﬁ' 'generalSEttings Irm Parameter Group
Application cmd i ‘{I"IU“} . Light Control Type  NotUsed
ADDIiCﬂtiOH Cause U{Ok} . Lock Time Par 0 min [0- 1080]
Ul Expert Mode Standard
& wiredPushButton Irm Parameter Group
[l Push Buttonl Terminal  [NotConnected
[ Push Buttonl Behavior  [IgnoreButton
[l Push Button2 Terminal  [NotConnected
[l Push Button2 Behavior  |IgnoreButton
& OutputsWiring Irm Parameter Group
. Power Terminal  |NotConnected
& Times Irm Parameter Group
[l Auto Off Time Par 1440 min [0-7200]
[l Permanent Time 180 min [0-10000]
& Others Irm Parameter Group
. Function Bits Par 24990% [0-=inf]

Fig. 413 LightA Function Block and Property Sheet
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Table 282 Inputs of Light A

Input Name

Description

Emergency Cmd

The emergency input has the highest priority. The manual
operation (wired or via manual) as well as the application cmd are
ignored.

e Active value =0 - 100% (or 200-300, *1)
¢ Do Nothing =101 (or 301, *1)

e Last Valid Application Command + Do Nothing= 102 (or 302,
*1). The Emergency Mode is terminated, and the last valid
application Command is set. After switching to the last valid
application command, the command works like a “Do
Nothing” command.

¢ Null: Same meaning as “Do Nothing”.

Emergency Cause

For debug reasons, it is good to have a cause to understand why
the light is in this state. This input is looped through to the Out
Cause when the EmergencyCmd is executed.

Since many causes can also be used for the BlindA function
block, it is recommended to use the same values for both
function blocks. User defined causes start with the value >= 100.
Examples:

151=Wind Low

152=Wind High

152=Service

153=No Service

153=Fire

155=No Fire

154=Rain

155=NoRain

156=Ice (Outside Air temp)

157=No Ice (Outside Air temp)

Motion Brightness
Sensor

This is used to connect a motion detector including a brightness
sensor, as it is typically offered in DIY stores. Depending on the
FunctionBits, the light can, for example, only be switched On or
only switched Off or both On and Off. 1 means that the light can
be Off because there is no occupancy or because itis bright. 2 - 4
means that there is Occupancy detected during darkness and
depending on the Function Bits, the light behaves accordingly
for switching ON or it ignores some Off commands.

Note: If an ON-command (2-5) occurs while the light is already
ON, then there is no need to switch the light ON; the light
keeps on the current light level.

¢ No Need for Light =1 or Null

¢ On With Maximum Light=2

e On With Minimum Light=3

¢ Onwith Memory Light=4

e Onwith SwitchOnQutput =5
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Table 282 Inputs of Light A (Continued)

Input Name

Description

Manual Override
Cmd

This input serves as manual operation via an external wall
module or external push-buttons (BACnet, Modbus etc) or via
Niagara graphic. The input is only evaluated in the DDC cycle,
where this input receives a new value e.g. from “Do Nothing” ->
“80%” or from “ManOn” -> “ManOff”. To repeat a command, a "
DoNothing (101)" must be set in between.

Please also look for the "3 upper bits" description in the
command list. (See *1).

¢ Active value = 0 - 100% (or 200-300, *1)

e DoNothing = 101 (or 301, *1)

e LastValid Application Command = 102 (or 302, *1)
¢ ManOnOff =103 (i.e. after short press) (or 303, *1)

¢ ManOnOffDimming = 104 (i.e. after long press) (or 304, *1) To
stop the dimming, the command 110 is required.

¢ ManOn =105 (i.e. after short press) (or 305, see *1)
¢  ManOff =106 (i.e. after short press) (or 306, see *1)

¢  ManOnDimmingUp = 107 (i.e. after long press) (or 307, see
*l)

¢ ManOffDimmingDn = 108 (i.e. after long press) (or 308, see
*l)

e ManStaircase = 109 (or 309, see *1)

The command does exactly what the wired button with a short
press would do. Between the command and the wired button
there is a Last Wins mechanism. It’s not possible to enable the
Extension or Permanent time feature with this command. The
command does also not dim the light. If the (Modbus) Button is
released, then DoNothing is expected. If after 109 a 309
command is received, then the AutoOffTime should be restarted.

e ManRelase =110 (or 310, see *1) (after releasing a button to
stop dimming from command 104, 107 or 108.

Note: If the Command 104 (Start Dimming) is given, but
Command 110 (ManRelease) is not given, then the light
dims max. 10x and then it sets to light to the Switch On value
and the Cause to 28.

Manual Addressed
Cmd Bits

This input is used if a pushbutton connected to another light
function block should operate with this function block. The value
is bitcoded and contains the light address and the light value.
This input has the same priority as Manual Override Cmd and the
hardwired Push Buttons.

The value “null “deactivates the Addressing Feature
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Table 282 Inputs of Light A (Continued)

Input Name Description

Application Cmd The application input has the lowest priority. The manual
operation (wired or via manual) is still working. The input is used
to set the automatic control to fullfilli.e. EN15232 programmed
in the wiresheet. The last command before DoNothing is stored
in RAM so that it can be executed when the Locktime has expired
or if the command is Last Valid Application Cmd i.e. from
EmergencyCmd or Manual Override Cmd.

Note: If the last command is a 0% command to turn off the light,
the command will be ignored if the MotionBrightness sensor
is configured accordingly and detecting Occupied+Dark.

e Automatic value: 0-100% (or 200-300, see *1)
¢ DoNothing = 101 (or 301, *1)
e Last Valid Application Command = 102 (or 302, *1)

Application Cause For debug reasons, it is good to have a cause to understand why
the lightis in this state. This input is looped through to the Out
Cause when the Application Cmd is executed.

Since many causes can also be used for the BlindA function
block, it is recommended to use the same values for both
function blocks. User defined causes start with the value >= 100.
Examples:

100=Bright

101=Dark
102=0ccOccupied
103=0ccOff
104=0ccHoliday
105=0ccUnoccupied
106=Standby
107=Bypass
108=0ccSensorOcc
109=0ccSensorUnocc
110=Time
111=TimeWithPresenceSimulation
112=Sunrise
113=Sunset

114=Morning dawn

115=Evening dawn
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Table 282 Inputs of Light A (Continued)

Input Name

Description

116=GlareProtection (Not fully negative angle)
117=SightProtection (Fully negative angle)
118=InsulationSummer (Room Temp)
119=InsulationWinter (Room Temp)

120=DaylightRegulation (Date, Time, Location) (Max Ligth w/o
glare)

121=WindowOpen

122=WindowClosed

123=DoorOpen (DisableApplication, Disable closing)
124=DoorClosed

125=DifferentialTempHigh (RoomTemp <-> Qutside Air Temp)
126=DifferentialTempLow (RoomTemp <-> Outside Air Temp)
127=AstroMorning (Date, Time, Location)

128=AstroEvening (Date, Time, Location)
129=ShockSensorActive

130=ShockSensorDeactive

131=RoomTempHigh (Allow Open; Start Auto)
132=RoomTempLow

133=RoomHumidityHigh (Open Window)
134=RoomHumidityLow (Close Window)

135=AutomaticOn

136=AutomaticOff

Lock Time

(In & Par)

After a manual command (wired or via Manual Override), a Lock
Time is activated to ignore the application cmd for this time. This
prevents the application from immediately overriding / canceling
the manual command. O min and null mean No Lock.

Range: 0-1080min, default=Null

Reset Bits

This can be used to reset various states.

1=Reset Auto off Timer (including permanent and extension
time). If a SwitchOffWarning is configured, then the switch off
warning is started.

2=ResetSwitchOffDelay
4=ResetLockTime
8=ResetLastValidApplicationCmd
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Table 282 Inputs of Light A (Continued)

Input Name

Description

Min Qutput Dimming is performed between Min Output and Max Output if
(In & Par) the corresponding FunctionBits are set.

0-100%, default=Null
Max Output Dimming is performed between Min Output and Max Output if
(In & Par) the corresponding Function Bits are set.

0-100%, default=Null

Switch On Output
(In & Par)

This defines the Switch-on Output for a dimmable lamp. The
lamp is switched on with this value. If the Operation Mode Bit
"Memory" is activated, the SwitchOnValue is used until a
"Memory" value has been learned after manual dimming.

0-100%, default=Null

Auto Off Time

The AutoOffTime is used to automatically switch off a lamp after
a time that can be set here. This function can be used in a
staircase with a short time, but also for an office with a long time
(e.g. 12 or 24 hours). Switching Off is prevented via the Motion
Brightness Sensor input. In addition, an OFF warning can be
activated so that the room user is warned before switching off. In
this case, the switch-off warning is issued after the Auto Off Time
has expired. The Operation Mode Bit and Auto Off Time needs to
be set. In the staircase, the time can be extended up to 4 times by
pressing the button.

0-7200.0 min, Default=Null

Switch Off Delay
Time

The Switch Off Time can be used to delay the automatic switch-
off by a few seconds. If, for example, several lamps in an office are
switched off by the same Application Logic, you can achieve that
they are switched off in a time sequence and not simultaneously.
This prevents all lamps from performing the OffWarning at the
same time or that someone is in the dark.

0-86400sec, Default=Null
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Table 282 Inputs of Light A (Continued)

Input Name

Description

Function Bits

(In & Par)

This configures the behaviour of the lamp under various
conditions.

e  On_After_PowerUp =1

o Off_After_PowerUp =2

o Off_If_AutoOffTime_is_expired = 4

e On_If_Occ_and_Dark =8

¢ On_and_Restart_AutoOffTimer_If_Occ_and_Dark =16

e Off_If _Unocc_or_Bright =32

e Enable_Off_If_AutoOffTimer_is_expired_during_Occ_and_Dark
=64

e Enable_Off_From_ApplicationCmd_If_Occ_and_Dark =128

e Enable_On_With_Memory_Value = 256

e Enable_SoftOn_DimUp =512

e Enable_SoftOn_DimDown = 1024

e Enable_SoftOff = 2048

e Enable_SwitchOffWarning = 4096

e Enable_SwitchOff30secDelay = 8192

e Enable_LimitToMin = 16384

e Enable_LimitToMax=32768

e Enable_ExtensionTime = 65536

e Enable_PermanentTime =131072

e Null

e Default: Null

Bits

Operating Mode

Sometimes the given priority of the emergency, manual and
application command inputs does not fit. Certain operating
modes or enabling and disabling of some extra features are
necessary to implement the desired function.

e Always1l00PctOn=1

e AlwaysOff=2

e DisableWiredPushButton1OffCmd = 4

e DisableWiredPushButton10nCmd =8

e DisableWiredPushButton20ffCmd = 16

¢ DisableWiredPushButton20nCmd = 32

e EnableWiredPushButton1OffCmd = 64

e EnableWiredPushButton10OnCmd =128

e EnableWiredPushButton20ffCmd = 256

e EnableWiredPushButton20nCmd =512

e EnableManualCmdDuringEmergency = 1024
¢ EnableMotionBrightnessSensorDuringEmergency = 2048
e Null

*1 These values can also be used alternatively. If you want to repeat the same command, you
can alternately use one and the other value.
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Function Bits for Automatic switching On or Off within the Function block
e Off_After_PowerUp means that the light keeps Off after power up of the controller.

e On_After_PowerUp switches the light On to the SwitchOnQutput even if
Enable_On_With_Memory_Value is enabled, because after Power up there is no
Memory value available.

e With Off_If_AutoOffTime_is_expired a AutoOffTimer is started when the light is
switched On manually or from ManualOverrideCmd or from ApplicationCmd. The
Functionblock switches the light Off if the AutoOffTimer is expired. The
AutoOffTimer is restarted if the Off_If_AutoOffTime_is_expired bit changes from O -
> 1.This can be used, for example, to ensure that no timer is running when the room
is occupied, but that the timer is running with the start value when the room is not
occupied. If the long press switches the light from Off to On, then the AutoOffTimer
starts. If the light is already ON and the long press is used for dimming, then the
AutoOffTimer is still running without any correction. If the light is OFF, the
AutoOffTimer is stopped. If the AutoOffTimer is expired, the Light is switched Off
(With a warning if warning is enabled). If the AutoOffTimer is expired, but the
MotionBrightnessSensor detects Occ, then the light is switched Off only in case
Enable_Off_If_AutoOffTimer_is_expired_during_Occ_and_Dark is enabled.

¢  On_If_Occ_and_Dark means that the lamp is switched on if the input
MotionBrightnessSensor changes to ON.

e  On_and_Restart_AutoOffTimer_If_Occ_and_Dark means that the lamp is switched
on if the input MotionBrightnessSensor changes to ON and then the AutoOffTimer
is restarted (if Off_If_AutoOffTime_is_expired is enabled).

e Off_If _Unocc_or_Bright means that the lamp is switched off when
MotionBrightnessSensor changes to Unocc. If there is an AutoOffTimer running and
Enable_Off_If_AutoOffTimer_is_expired_during_Occ_and_Dark is enabled, then the
light would switch Off, even if the AutoOffTimer is still running.

Function Bits to enable additional Features

e Enable_Off_If_AutoOffTimer_is_expired_during_Occ_and_Dark means thatthe light
is switched Off if the input MotionBrightnessSensor changes to Unocc and the
AutoOffTimer is expired at that time. If the timer is not expired, then the change to
Unocc is ignored.

e Enable_Off_From_ApplicationCmd_If_Occ_and_Dark means, that O % from
ApplicationCmd switches the Light Off in case that MotionBrightnessSensor is Occ.

e Enable_On_With_Memory_Value means that if the light is switched On manually, it
is switched ON with the latest manually dimmed percentage level (from button long
press or from the ManualOvrdCmd input slot with the commands 0.01 - 100 %,
ManOnOffDimming, ManOnDimmingUp or ManOffDimmingDn). The memory
value is the last value reached during dimming. If the lamp was switched off by
dimming, i.e. dimming was stopped at O %, the old memory value remains. The
memory value is always > O %. After the first PowerUp the memory value is equal to
the parameter "SwitchOnOutput®. This mode is not recommended for fluorescent
lamps as they should always be switched on with full power.

e With Enable_SoftOn_DimUp the brightness is dimmed up when switched on; this
should be deactivated for fluorescent lamps.

e With Enable_SoftOn_DimDown the brightness is slowly dimmed down when
switched on (usable for fluorescent lamps).

e With Enable_SoftOff, the light is dimmed down for switching Off.
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e With Enable_SwitchOffWarning, the On/Off light switches Off 3 times for 1 sec (at
30/18/8 sec) before switching Off; for LightDimming: The light is dimmed down to
the Min value within 30 sec before switching Off; this is used to prevent someone
from being in the dark without a warning.

e Enable_SwitchOff30 sec Delay delays the Off command by 30 sec. If 2 lamps are
installed in the office, a time offset between 2 lamps can be achieved so that both
lamps are not switched off at the same time.

e With Enable_LimitToMin, the light outputis always >= MinOutput.
e With Enable_LimitToMax, the light output is always <= MaxQOutput.
For Staircase only
e With Enable_ExtensionTime the time in the staircase can be extended up to 4 times.

e With Enable_PermanentTime the time in the staircase can be set to a long timer

value.
Table 283 Outputs of Light A
Output Name Description

Out Feedback The output indicates the current controlled light value,
which is output at the terminals.
e 0%-=Lightis Off
e 0%-100% = Lightis ON
¢ Null=Ifthe LightControlType = NotUsed or after power

up

Out Button Bits Often it is important to know whether the button has been
pressed, e.g. to restart timers in the application logic,
¢ 0O means that no button is pressed.
e 1 means button 1 is pressed
e 2 means button 1 was pressed shortly
e 4 means button 1 was pressed for a long time
e 8 means button 2 is pressed
e 16 means button 2 was pressed shortly
e 32 means button 2 was pressed for a long time
The detection of a button press happens after releasing the
button or after 2sec. The output is set only for 1 DDC cycle.
Example: After releasing a long button press, Out Button
Bits = 5.

Out Status Bits Various states can be read from the function block via this
output. See also Out Remaining Time.
O means no timer is running
* 1 means the AutoOffTime is running
e 2 means the SwitchOffDelay is running
e 4 means the SwitchOffWarningTimer is running
e 8 means the LockTime is running
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Table 283 Outputs of Light A (Continued)

Output Name

Description

Out Remaining Time

There are different timers, but only 1 timer is running ata
certain time:

e Auto Off Timer
e  Warning Timer

e Off Delay Timer

Whenever one of these timers is running, the remaining
time in seconds is shown here. The Lock Time is not shown.
See also Out Status Bits.

Out Cause

The Out Cause provides different states for diagnosis to see
at a glance whatis currently happening in the FB. Since the
Emergency and Application Logic is programmed by the
user, the Cause inputs of Emergency and Application are
looped through to Out Cause when the corresponding Cmd
has been executed (and the Lightis controlled). If the
Causeinputs have the value nulland an Emergency Cmd or
Application Cmd was executed, then Out cause is set to the
values Emergency Cmd or Application Cmd.

e 001 = NoCause (initial value)

e 002 =Emergency (EmergencyCmd!=Nulland In Cause
= Null)

e 003 =WiredManualOvrdButtonl

e 004 =WiredManualOvrdButton2

e 005 =WiredManualOvrdButton1lWithLockTime

e 006 = WiredManualOvrdButton2WithLockTime

e 009 =ManualOvrdCmd (Cmd 0-102)

e 014 =ManualOvrdCmdWithLockTime (Cmd 0-102)

e 015 = ApplicationCmd (ApplicationCmd ! =Nulland In
Cause = Null)

e 017=OperatingModeAlwaysOn

e 018 = OperatingModeAlwaysOff

e (019 = MotionBrightnessSensor_OnCondition
e 020 = MotionBrightnessSensor_OffCondition
e 021 =ManualAddrCmd

e 022 =ManualAddrCmdWithLockTime

e 023 =PowerUpOn

e 024 = PowerUpOff.
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Table 283 Outputs of Light A (Continued)

Output Name

Description

e 025 =ManualOvrdButtonCmd (Cmd 103-110)

¢ 026 = ManualOvrdButtonCmdWithLockTime (Cmd
103-110)

e 027 = AutoOffTimer expired
e 028 =DimmingUpDnTimerExpired

Reserved until 99 for firmware enhancements

Out Manual Addressed
Cmd Bits

The connected push button can be used for other lamps
represented by other function blocks. The value is bit-
coded and serves as input signal for other light function
blocks. The value contains the light address and the light
value. The meaning of the individual bits is explained
separately.

Table 284 Parameter of Light A

Parameter Name

Description

Light Control Type

Set the light control type.

¢ Not Used

e Light On Off

e Light Dimming

e Light On Off Timer

e Light Dimming Timer

¢ Dimming On Off Staircase
e Light Dimming Staircase

Note: If the light contol type is set to Not used, then the
function block will be disabled.

Lock Time Par
(In & Par)

Type the manual command Lock Time in minutes. After
a manual command (wired or via Manual Override), a
lock time is activated to ignore the application cmd for
this time. This prevents the application from
immediately overriding / canceling the manual
command. O min and "null"'means No Lock.
Default=Omin

Expert Mode

Set the mode Standard / Expert
The expert mode will enable more light features.
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Table 284

Parameter of Light A (Continued)

Parameter Name

Description

Push Button 1 Terminal

Basically, 2 inputs are supported to switch or dim the
light. According to the configured button behavior, only
1l inputor 2 inputs are necessary. The inputs are
typically connected with pushbuttons, but it is also
possible to connect the inputs to another controller to
switch the light via pulses.

1=UI1,2=UI2,255 = NotConnected

Push Button 1 Behavior

The configuration is intended to adapt the button
operation to different needs. If the same functionality
can be performed from both inputs via the same
configuration, then the inputs are ored.

Enum:

e 1 =IgnoreButtonForLight,

e 2=0n0ff,

e 3 =0n0OffDimming,
e 4=0n,

e 5=0ff,

e ©6=0nDimmingUp,
e 7 =0ffDimmungDn,

e 8 =Staircase

Push Button 2 Terminal

See description of Push Button 1 Terminal.

Push Button 2 Behavior

See description of PushButton 1 Behavior.

Light Address

Set the light address decimal value. If the push button
input is shared from one LightA function block to
another LightA function block, then light address needs
to be set. A maximum of 16 lights can be controlled
from a single push button.

NotUsed =0, 1, 2,4, 8, 16, 32,64, 128,256,512, 1024,
2048, 4096, 8192, 16384, 32768.

Push Button1 Address Bits

Normally there are 1 or 2 push buttons for each light
function block, which can only switch the light which is
controlled by the function block. However, if a
pushbutton is to switch a light in another function
block, then address of the other light must be selected
here.

Example: This push button should work with this light
(i.e. LightAddress = 01) and with Light 02 and Light 08
=>Enter1+2+8=11

Push Button2 Address Bits

See description of Push Buttonl Address Bits.
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Table 284

Parameter of Light A (Continued)

Parameter Name

Description

Push Button Dimming Send
On Delta

This setting is only used, if one of the button is used to
switch a light from another function block. When
dimming, the current value is sent to the other lamp
when a certain change occurs. If the other lamp is in the
same controller, the offset is only 1 DDC cycle (500
msec). Default=1%

Power Terminal

This defines the terminal that supplies the lamp with
power to drive the lamp. In the case of an on/off lamp,
this is used to switch the lamp on and off. In the case of
a dimmable lamp, this is used for the power supply
while the Light Dimming Terminal is used to adjust the
brightness. A dimming lamp dim between 0.1 - 100%o.
RO1,R02,R03,R04,T01,TO2, TO3, TO4, Default =
NotConnected

Dimming Terminal

This terminal is used only with a dimmable lamp.
AO1,A02,A03,A04,A05, AOG6, Default = NotConnected

Dimming Terminal
Characteristics

Set the characteristics. See also Min Output and Max
Output.

1 =means 0-10V

2 =means 1-10V (Default)

Min Qutput Par
(In & Par)

Dimming is performed between Min Output and Max
Output, if the corresponding Function Bits are set.
Default = 10 %

Max Output Par
(In & Par)

Dimming is performed between Min Output and Max
Output if the corresponding Function Bits are set.
Default = 100 %

Switch On Output Par
(In & Par)

Set the Switch On Output value in percentage. This
defines the Switch On Output for a dimmable lamp.
The lamp is switched on with this value. If the Operation
Mode Bit "Memory" is activated, the Switch On Value is
used until a "Memory" value has been learned after
manual dimming.

Note: The memory value is lost after Power Up.

The Switch On Output value should be between Min
Output and Max Output. If “On_After_PowerUp “is
enabled, then the light is switched on to this value too.
Default = 100%
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Table 284

Parameter of Light A (Continued)

Parameter Name

Description

Dimming Speed

The "Dimming Speed" is only relevant when dimming
via the push buttons. According to the
PushButtonBehavior, dimming only takes place when
the Push Buttons are pressed for a long time, i.e. only
then will the dimming take place between 0.1 - 100 %
or between MinOutput and MaxQOutput according the
dimming speed.

For all other commands via EmergencyCmd,
MotionBrightnessSensor, ManualOverrideCmd,
ApplicationCmd the DimmingSpeed is ignored, but the
SoftSpeed is relevant.

Example: A short press switches the light On or Off
immediately according the SoftSpeed, but without the
DimmingSpeed. A long press dims the light between
MinOutput and MaxQOutput according to the
DimmingSpeed but without the SoftSpeed.

The DimmingSpeed always refers to a dimming range
of 0.1-100 % or 100-0 %, independent of MinOutput
and MaxOutput. Example: DimmingSpeed = 10 sec,
Min = 10%, Max = 90% => Dimming between 10 % and
90 % requires 8 sec.

1-300.0 sec, 10.0 sec

Soft Speed

If the operation mode bits Enable_SoftOn_DimUp,
Enable_SoftOn_DimDown or Enable_Soft_Off are
activated, the light is not switched on or off abruptly,
but the light is softly dimmed up or down. The time
describes the speed of dimming from 0.1-100 % and
vice versa.

1-300.0 sec, 2.0 sec

Auto Off Time Par
(In & Par)

See the Input Auto Off Time for description.
Default= 1440 min.

Permanent Time

The Permanent Time is activated and deactivated in
the staircase via a long press. This allows the staircase
light to be switched on for a long period of time if
required. See OperationModeBit
Enable_PermanentTime.

0-10000 min, 180 min

Switch Off Delay Time Par

See the Input Switch Off Delay Time for description.
Default = 30 sec.
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Table 284 Parameter of Light A (Continued)

Parameter Name Description
Function Bits Par This configures the behavior of the lamp under various
(In & Par) conditions.

e On_After_PowerUp =1

e Off_After_PowerUp=2

o Off_If_AutoOffTime_is_expired = 4
e On_If_Occ_and_Dark=8

e On_and_Restart_AutoOffTimer_If_Occ_and_Dark =
16

e Off_If _Unocc_or_Bright =32

e Enable_Off_If_AutoOffTimer_is_expired_during_Occ_a
nd_Dark = 64

e Enable_Off_From_ApplicationCmd_If_Occ_and_Dark
128

e Enable_On_With_Memory_Value = 256
e Enable_SoftOn_DimUp =512

e Enable_SoftOn_DimDown = 1024

e Enable_SoftOff = 2048

e Enable_SwitchOffWarning = 4096

e Enable_SwitchOff30secDelay = 8192
e Enable_LimitToMin = 16384

e Enable_LimitToMax = 32768

e Enable_ExtensionTime = 65536

e Enable_PermanentTime =131072

e Null

e Default=249909

Operating Mode Bits Par See the Input Operating Mode Bits for description.
Default = 0.
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The below diagram explains the light addressing.

Works similar like remote switches sending destination addresses and a

value...

Selecting the LightAddress
One of 16 addresses can be selected

Belect i
. . !
s s H
- :
P e Cae i
- H
> i i
Cut s rue e |
DO oy t
SehPrie |
St A O el
saiect B i
Baici i
.inik
e 11

o b el WD (D e

13 W e A At Y

Each button switches and
dims all 3 lamps. The other
lamps have a delay of 1
DDC cycle only.

BT R

LightA

u_

LightAddress

)
\_I_/'

LightA

L]

\j 000 ]

= 01 +02+04

v =01

Out

]

= 0+02+04

I the bution is pressed, then
OutManual AddressedC

02404 with the light position i.e. 20%

The light 2 and 4 is. addressed. The own
addness 5 not oulpul, even if R is uonﬁgured

LTI T
Selecting destination Addresses

Up to 16 addresses can be selected
FPushButtenXAddressBits = 070204

0z

SN

Saelecting 1 shde switch

Out

OutManualAddressedCmdBits
01404 with the light position i.e. 30%

Tha light 1 and 4 i addressed, The own address
I8 mot output, even il B ks configured

OutManualAddressedCmdBits
01+02 with the light position Le. 40%

The light 1 and 2 is addressed. The own
addrass is not oulput, even if il is

|~ conligured

Out

Fig. 414 LightA Function Block-Light Addressing
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Examples
Lights Simple On/Off

Below is the example for simple light on/Off. Any input terminal will be configured as push
button Eg: Ul1 is configured as an OnOff push button. First press switches the light “On”.
Second press “Off”. If a Lock Time is entered, then the light remains for the Lock Time in the
manually switched position (if no Emergency Command comes in). An Application Cmd on
the input is ignored then. If the lock time is expired, then the light switches to the last
application command. Any output terminal will be configured as output Eg: “RO1".

100%

£ GeneralSettings Irm Parameter Group
. Light Control Type LightOndff
M Lock Time Par ER min [0- 1080]
"Ml Expert Mode Standard
ﬁ WiredPushButton Irm Parameéter Group
0 OA) . Push Buttonl Terminal  UIl
(Ml Push Button1 Behavior  [on0f£
Ml Push Button2 Terminal NotConnected
: . . Push Button2 Behavior IgnoreButton
n N & QutputsWiring Irm Parameter Group
on off "Ml Power Terminal  [ROL
& Times Irm Parameter Group
Switch Light On if Switch Light Off if ﬁ' Others Irm Parameter Group
MotionBrightnessSensor=0cc with FBits  MotionBrightnessSensor=Unocc with FBits B F ion Bits P 249505 [0--+inf]
or ManualOverrideCmd>0% or ManualOverrideCmd=0% Uil Function Bits Par 49303 intl
or ApplicationCmd >0% or ApplicationCmd=0%
or Button was shortly pressed or Button was shortly pressed
Fbits: For MotionBrightnessSensor, the Tl me
FunctionBits needs to be set accordingly.

LightOnOff (Light Ref 01)

100% 100%
0 [)
0 /0 H : 0% : : : :
: MotionBrightness i . : ; A
A ™ A A A A A
Occ Occ Occ Occ
Unocc Unocc
Switch LightOf f MotorBrig
_____ Light remains On, because there is no Off condition like ===== and FunctionBits=Off_If_Unoc
ORI Unocc,or Bright defined
Time
: —>
LightOnOffTimer / LightDimmingTimer (Light Ref. 06) '
LightOnOffTimer / LightDimmingTimer (Light Ref. 05) +Off_If Unocc or Bright
+0n_If Occ and Dark +0n_If_Occ_and_Dark

Fig. 415 Example: Light Simple On 7 OFF

Below is an example for an application command. An Application command is on based on
the combination of conditions like Occupancy schedule, brightness, darkness, time, etc.
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LightA =
LightA 2
Execution 2
Out Feedback 100.00 % fok}
Out Cause
Emergency Cmd
Emergency Cause
ion Brightnes

Fig. 416 Light A function Block- Application Command
Light OnOffTimer /7 LightDimmingTimer

The below example is for light OnOffTimer LightDimmingTimer +
Off_If_AutoOffTime_is_expired.
Any input terminal will be configured as push button i.e. Ul1 configured as “On dimming

Up” UI2 configured as “Off dimming down” and once the PB is pressed or application or
manual command is on then the light will be ON until the auto off time par is expired then it

will back to application command.

Any output terminal will be configured as output i.e. “RO1”.

of ApphcationGm +0%
o Button was shorty essed

Fig. 417 light OnOffTimer/LightDimmingTimer+Off_If_AutoOffTime_is_expired
A A A

A4

A T OnOf lights
i ~~_ Dirmming lights
[o]-

MolionBrightnessSensor = Unoce

Time >

Fig. 418 LightOnOffTimer / LightDimmingTimer (Light Ref 07)
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o +Off_If_AutoOffTime_is_expired

e +Enable_SwitchOffWarning

e +On_and_Restart_AutoOffTimer_If_Occ_and_Dark
e +Off_If_Unocc_or_Bright

& GeneralSettings irm Parameter Group
[ Light Control Type  |LightOnOffTimer
(M Lock Time Par 0 min [0- 1080]
[ Expert Mode Standard

& wiredPushButton Irm Parameter Group

. Push Buttonl Terminal  UIl

- Push Buttonl Behavior OnDimmingUp
(W Push Button2 Terminal W12

(M Push Button2 Behavior  Of£DimmingDn

fi QutputsWiring Irm Parameter Group
[l Power Terminal  |RO1

ﬁ Times Irm Parameter Group
M Auto Off Time Par |1 min [0-7200]
[ Permanent Time 180 min [0~ 10000]

& others Irm Parameter Group

Fig. 419 Example- Light OnOffTimer / LightDimmingTimer
Light OnOffTimer / LightDimmingTimer with off delay timer

Example: The below example is for Light OnOffTimer/ Light.

DimmingTimer = Off_If_AutoOfftime_is_expired with swith of delay timer. Any input
terminal will be configured as push button i.e. UI1. will be On dimming Up UI2 will be Off
dimming down and once the PB is pressed or application or manual command is on then
the light will be ON until the auto off time par is expired then it will back to application
command. Any output terminal will be configured as outputi.e. “RO1 and AO1 is configured
as dimming terminal. Switch off warning will three time turn off and turn on the lights with
default of 30 secs delay.

AuteOfTimer
6400, 85399, wxpired

100% ¢

A TN onOff lights
| ™~ Dimming lights

Time
_’

Fig. 420 LightOnOffTimer / LightDimmingTimer (Light Ref. 03)
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o +Off_If_AutoOffTime_is_expired
e +Enable_SwitchOffWarning

A THL QnOff lights
E ~~._ Dimming ghts

MationBrightnessSensor = Unocc

Time r

Fig. 421 LightOnOffTimer / LightDimmingTimer (Light Ref. 07)
o +Off_If_AutoOffTime_is_expired

e +Enable_SwitchOffWarning
e +On_and_Restart_AutoOffTimer_If_Occ_and_Dark
e +Off_If_Unocc_or_Bright

iOcci

Unocc

Fig. 422 Light OnOffTimer / LightDimmingTimer (Light Ref. 12)
o+ Off_If_AutoOffTime_is_expired =1
e +0On_and_Restart_AutoOffTimer_If_Occ_and_Dark =1
e + Off_If _Unocc_or_Bright=1
e+ Enable_Off_If_AutoOffTimer_is_expired_during_Occ_and_Dark =0
e +Enable_SwitchOff30secDelay = 1

e+ Enable_SwitchOffWarning =1
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& GeneralSett ngs Irm Parameter Group

[ Light Contral Type  [LightDimsingTimer

(W Lock Time Par 10 min [0 - 1060]
[l Expert Mode Expert
ﬁ WiredPushButton Irm Parameter Group

[ Push Buttoni Terminal b1l
[ Push Buttonl Behavior  OnDimminglp
[ Push Button2 Terminal  DI2

(W Push Button2 Behavior  OffDimmingDn
& Addressing Irm Parameter Group
& OutputsWiring Irm Parameter Group
[ Power Terminal ROL
(M Dimming Terminal ADL
[ Dimming Terminal Characteristics  0..10 Volt
& Dimming Irm Parameter Group
ﬁ Times Irm Parameter Group
[l Auto Off Time Par 1 min [0 7200]
(@ Permanent Time 180 min [0- 10000]
[ Switch Off Delay Time Par |30 5[0+ 85400]

Fig. 423 Example- Light OnOffTimer / LightDimmingTimer with off delay timer

The below example is for Light OnOff staircase. Any input terminal will be configured as
push button i.e. UI1 will be configured as on switch or manual command or emergency
command is on then the light will be ON until the auto off time par is expired. Any output
terminal will be configured as outputi.e. “RO1 is configured as Light On after the auto off
time expired Switch off warning will three time turn off and turn on the lights with default of
30 secs delay.

AutoOffTimer

5 restarted

i.e. 5min

AutoOffTimer §  AutoOffTimer }  WarningTimer

+ T 0nOff lights
“_ Dimming lights

T|me.

Fig. 424 LightOnOffStaircase / LightDimmingStaircase (Light Ref. 13)
o+ Off_If_AutoOffTime_is_expired

¢+ Enable_SwitchOffWarning

IRM FUNCTION BLOCKS USER GUIDE 393



Lighm [Q = _G.?nua'.ie'.t:ngs Irm Parameter Group
nght A L Light Control Type  LightOnOffStaircass
Execution 1 [l Lock Time Par 180 enins [0~ 1080]
Out Feedback IOM (M Expert Mode Standard
Out Remaining Time 110 s {okl| & wiredPushButton Irm Parameter Group
Out Cause 3 &k [l Push Buttonl Terminal  UIL
Emergency Cmd - {n_u_u, [ Push Buttonl Behavior  Stairease
Emergency Cause - {null] [ Push Button2 Terminal  [BocConnecved
Motion Brightness Sensor = .D.l.!ll [ Push ButtonZ Behavior  IgnoreButten
wﬂlﬂg—_m & outputswiring Irm Parameter Group
Mmd—uﬁﬁﬂ (@ Power Terminal  Ro1
_JBE].‘.L'_IE_&}_IQ_I"I_CEUSE—IEM & Times Irm Parameter Group
Lock Tll:l'le = n-m (@ Auto Off TimePar 2 min [0~ 7200]
Reset Bits - {null} (M PermanentTime  1g0 min [0- 10004]
Auto Off Time 1440min fold e R
Operating Mode Bits Tl ? o 18rs Irm Para.. ater Group
M Function Bits Par 249505 (0~ =inf]

Fig. 425 Example - LightA OnOff staircase
LightOnOffStaircase / LightDimmingStaircase

The below is the example for Light OnOff staircase / LightDimming staircase. Any input
terminal will be configured as push button i.e. Ul1 will be configured as stair case and Ul2 is
configured as lights Off or manual command or emergency command is on then the light
will be ON until the auto off time par is expired. Any output terminal will be configured as
outputi.e. “RO1 is configured as Light On, AO1 is configured as Dimming. After the auto off
time expired Switch off warning will three time turn off and turn on the lights with default of

30 secs delay.

Parmanasn Teva i bsved = AulelATonat 8 restaned

AutaOfTimer AuteOfTimer AutoOfTimer ',

‘ . ) -‘- . ) -‘ ) A TN ORI lights

n '_L| J_L| =~ Dimming lights

Thme .

Fig. 426 LightOnOffStaircase / LightDimmingStaircase (Light Ref. 14)
o+ Off_If_AutoOffTime_is_expired

¢+ Enable_SwitchOffWarning

e + Enable_PermanentLight
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& GeneralSettings Irm Parameter Group

[ Light Control Type  LightDismingStairease

[ Lok Time Par 180 min [0~ 1080]
[l Expert Mode Standard
ﬂ;‘ WiredPushButton Irm Parameter Group

[l Push Buttonl Terminal  UI1
(B Push Buttonl Behavior  Staircase
[ Push Button2 Terminal  vI2
[j Push Button2 Behavior  ofg

& OutputsWiring Irm Parameter Group
[l Power Terminal ROL
[J Dimming Terminal 2oL
(M Dimming Terminal Characteristics  0..10 Vele
Q‘ Dimming Irm Parameter Group
& Times Irm Pararmeter Group
[ Auto OFf Time Par 2 min [0+ 7200]
[l Permanent Time 180 il [0 - 10000]
& Others Irm Parameter Group
[ Function Bits Par | 248508 [0-=inf}

Fig. 427 Example: LightOnOffStaircase / LightDimmingStaircase
Staircase Light On /0ff Auto off Timer extension

After each press of stair case push button the auto off timer value will be multiplied.

M, £ RO Time podsibil

A AutoOffTimer [——

sufas

Ao Time= 2" 3005600 sac

ARDONTaran300 ser

100% 5 ; '

<=1sec ] <=1sec

Ench Sma the bution is presssd within ons sscond
e Pl Buon Dradd That et Switchin o0 thi ght

[ [y e AuioOfTimer is inceased by the AutoDNTime.
Ll e Mlipxirmaam 4 times (4 Bmaos tima)

&

0%

Push bution Shont
or ManualOverideCmd =07
of ApphcasenCmd>0t,

Fig. 428 LightOnOffStaircase / LightDimmingStaircase (Light Ref. 15)
o +Off_If_AutoOffTime_is_expired
e +Enable_SwitchOffWarning
e + ExtensionLight
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Emergency Cmd

SApplication Cause

B = LightA
L’gg_,?tt;‘ =] Light A
Execution 1 Execution
Out Feedback 100.00 % fok] Out Feedbacl-g
Out Button Bits 0 {ok] Out Button Bits
QOut Status Bits 9 {ok} Qut Statu§ |§|ts i
Out Remaining Time 10784 s {ok] Qut Remaining Time
Out Cause Qut Cause

Emergency Cmd

Manual Override Cmd

Application Cmd
Application Cause

Lock Time 2
Reset Bits Lock T |p1e
i Reset Bits
Auto Off Time 1440 min {ol -
Operating Made Bi Auto Off Time
o Operating Mode Bits

Fig. 429 Example- LightA OnOff staircase
Push Button Behavior
Table 285 Push Button Behaviors

Push Button
Behavior

Short Press (< 2sec)

Long Press (>2sec-5sec)

IgnoreButton

This inputis not used.

This inputis not used.

OnOff

Toggle the lamp value between Off
and On.

Toggle the lamp value between
Off and On.

OnOffDimming

Toggle the lamp value between Off
and the SwitchOnQutput or the
Memory value if the
OperationModeBit
“Enable_On_With_Menmory_value’
is enabled. After power up the
Memory value = SwitchOnQOutput
untilis is dimmed manually.

3

Dim the lamp between 0.100 %
or between Min and Max if
theFunctionBits
“Enable_LimitToMin”/
“Enable_LimitToMax” are
enabled.

Arising edge from a pulse switches
On the light.

Arising edge from a pulse
switches On the light.

Off

Arising edge from a pulse switches
On the light.

Arising edge from a pulse
switches Off the light.

OnDimmingUp

If the light is Off: Switches On the
light to the SwitchOnOutput or the
Memory value if the
OperationModeBit
“Enable_On_With_Memory_Value”
is enabled.

e Ifthe lightis Off: Switches
On the light to 1 % or to the
Min value if the
OperationModeBit
“Enable_LimitToMin” is
enabled (Do not switch On
to the SwitchOnQOutput or
the Memory value).

e |fthelightis On:Thelightis
dimmed up to 100 % or to
the Max value if the
OperationModeBit
“Enable_LimitToMax” is
enabled.

IRM FUNCTION BLOCKS USER GUIDE

396




Table 285 Push Button Behaviors (Continued)

OnDimmingDn

If the light is Off: Ignore the
button press.

If the light is On: Switches Off
the light.

e Ifthe light is Off: Ignore the
button press.

e |fthelightis On: Dims down
the light until 1% or until
the Min value if the
OperationModeBit
“Enable_LimitToMin” is
enabled.

Staircase

If the lightis Off, then the lightis
switched On with 1 short button
press. If the OperationModeBit
“Extension” is enabled, the light
is switched on in addition with a
double click, triple click or quad
click.

Double click > 2xAutoOffTime;
tripe-> 3xAutoOffTime; quad ->
4xAutoOffTime).
Double/Triple/Quad click
means that the button is
pressed within a shorter time
frame than 1 sec after the light
is switched on with the first
short button press.

If the light is On for > 1sec and
the running Off timer is <
1xAutoOffTime, then a short
button press sets the running
Off timer to 1xAutoOffTime.

If the PermanentMode is active,
the short button press is
ignored. See description on the
right column.In principle the
light can never be switched off
via the push-button!

If the OperationModeBit
“Enable_PermanentTime” is
enabled, then the Timer is
started with the
PermanentTime.

This time is usually
considerably longer (several
hours), so that, for example,
greater work can be carried out
in the staircase without the
light being switched off
periodically.

If the PermanentTime is already
running, then a short press is
ignored while a long press exits
the permanent mode and
restarts the timer with the
AutoOffTime.
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100%

MaxOQut ——

SwitchOnValue or
Memory Value

from last manual |
dimming
MinOut
— O
0% A ‘
o | n ] Tume.

Fig. 430 Light Dimming (Light Ref 17)

Skrwly wwsiching ON and OFF is not only mons pleasant for the eyes, it also

Fig. 431 LightDimming (Light Ref. 19)
e +Enable_SoftOn_DimUp

e +Enable_Soft_Off

Flutresoent Wsga faguins 1 L Qrien
weitage whsn wiiched ONL Therslore, thay am
R Gt 1007 [ABGv MaRCu] and

Tires
L

Fig. 432 LightDimming (Light Ref. 20)
¢ +SoftOnDimDn (Tubes)

e +Enable_Soft_Off
e +Enable_LimitToMin

e +Enable_LimitToMax
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- Dimming
’ Speed is configurable

The dirmniming works between the canfiguied M and Max
values if Enable_LimitToMin and Enabie_LimitToMax is

configuned
MOt
Endiess Gimming
A A A a8 long 86 bution
Is pressed
I I
A Released
Released A
MinOut
0% T
Released P 2s
A Long pross changes with Sach rew kg press e Birming dinection 280 Pauss hardeaded belore
the drection changes 1o give
thar el the changs 10 SEop Tirmsa
Mote; Enable_SofiOn_Dweiip and Enable_SoiOn_DimDown have no effect on the dimming behawvor. N OF Max b

Fig. 433 Dimming with 1 Push Button (Light Ref. 21)
e + Enable_LimitToMin

e +Enable_LimitToMax
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CHAPTER

SUNBLIND FUNCTION BLOCK

The following Blind A function blocks are available in the honlrmControl Palette and can be
configured and used to create the required application logic:

e BlindA

v OSunblind
» B Blinda

Fig. 434 Sunblind Function Block

Refer to General Description on page 23 for general information about Function Blocks.
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The Blind A function block is used to control a sunblind, roller shutter or an electrically
driven window. The control includes open/ close, stop, push button action, maintain some
specific position from O - 100% and slat angle position between -180 degrees to +180
degrees along with various priorities (emergency, manual commands and application). To
reliably detect a short button press, buttons are read in directly within the function block
without a connection from the On Board |0. The wired outputs are also provided within the
function block without a connection to the On Board IO.

Note: A maximum of 4 Blind A function blocks can be used in an application.

Note: To achieve the best performance for the operation of blind, the blind function block must be
putinto the Event program folder. As soon as a wired button is pressed or a Modbus message
is received (the Modbus function block must also be in the Event Program Folder for this to
happen), the Event Program Folder is executed immediately.

The Blind A supports various modes of operations along with three different input
priorities:

¢ Emergency
¢ Manual
e Application

e Emergency: The emergency input has the highest priority. If the emergency mode is
activated, the manual operation and the application input willbe overridden. Emergency
mode examples are Fire, Wind, Rain, Ice etc.

¢ Manual: The manual input is used to enable manual override operation. Example: Via
BACnet or wired pushbuttons and operator commands from a Niagara frontend. The
manual command via the input Manual Override Cmd and the directly wired buttons
work according to the "Last Wins" principle. Commands via the Manual Override Cmd
input are executed once when the input is changed. The manual commands will be the
second higher priority. As soon as the manual command is set (via wired push button or
via Manual Override Cmd), a Lock Time count down will be initatied. Lock Time is the
time which the manual command will sustain. If the Lock Time count down is elapsed,
then manual command will be overriden by application command.

e Application: The application command input serves as input of the self-programmed
"automatic” logic. The input has the lowest priority. Depending on brightness, position of
the sun, room occupancy, cooling or heating mode, different logic can be programmed
which can, however, be overridden by a manual operation (directly wired or over manual
inputs). While the Lock Time is running, various automatic commands can be set to the
Application Cmd input, e.g. ToFullyOpenPosition, ToFullyClosePosition, .... All these
commands are not executed if the Lock Time is running. As soon as the Lock Time has
expired, the last valid Application command is executed (The command "Do Nothing"
does not apply).

An important feature is the cause. The programmer can optionally connect a cause to the
function block. Depending on which inputis currently being used (whether via one of the 3
input slots or wired), the correct cause is given to the output. This makes it easy to see why
the function block behaves like this.
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Cl===3) Fully Open I 1 1 Horizontal
=== )
0% and 0° =t Middle between
Stop
= Fully Closed and
T~ Fully Openi.e. 0°
Stop

D\ﬁ Outdoor D\ﬁ Outdoor

. (|

Fully Open
- i.e. +80°

gﬁ Slat Angle Z‘ Slat Angle
N -
N

g iIil:lll_\éoglosed
N *

Close] Open

D\ﬁ Outdoor D\ﬁ Outdoor

Depending on the point of view, i.e. whether the outside is on the
right or left side, the configured slat angles are positive or negative.

NN

Below mentioned are the blind commands and types of action which will be performed by

BlindA.
Table 286 Blind Commands
Command Description
01 = Stop A moving blind or shutter is stopped.
02 = Man Open A stopped blind or shutter (depending on Position Logic) is
Used for manual Ovrd moved to the open position (-> 0 %) with an Extended Time;
Cmd a Window is moved to the open position (-> 100 %).

A manually started motor that is still running is stopped.
Extended Time for the blind (Position Logic = Normal): With
a target position to 0 % and an angle >= Slat Angle Fully
Open, the motor runtime is calculated from the time to drive
to 0 % + 50 % of the Time To Open. The Extended Time is
terminated immediately on receipt of a new command or
when a pushbutton is pressed; the O % 0° position is
assumed as the current position.
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Table 286 Blind Commands (Continued)

Command

Description

03 =Man Close
Used for manual Ovrd
Cmd.

A stopped blind or shutter (depending on PositionLogic) is
moved to the closed position (->100 %); a Window is moved
to the close position (-> O %) with an Extended Time.

A manually started motor that is still running is stopped.
After reaching the close position of a blind, the motor is
either switched off and the slat remains closed or the slat is
opened to bring light into the room depending on Slat
Alignment (*1).

Extended Time for the window (Position Logic = Inverse):
With a target position to O %, the motor runtime is
calculated from the time to drive to O % + 50 % of the Time
To Close. The Extended Time is terminated immediately on
receipt of a new command or when a pushbutton is pressed;
the O % 0° position is assumed as the current position.

04 =
ToPositionAndAngle

The command moves the blind to any position. The slots
Manual Override Position and Manual Override Angle are
used. Only valid values are evaluated, i.e. only the position
or only the angle can be moved to the desired position. The
angle is only evaluated for the DeviceType “Blind”.
Extended Time: With a target position to O % and an angle
>= Slat Angle Fully Open, the motor runtime is calculated
from the time to drive to O % + 50 % of the Time To Open
(Position Logic = Normal) or Time To Close (Position Logic
=Inverse). The Extended Time is terminated immediately on
receipt of a new command or when a pushbutton is pressed;
the 0 % 0° position is assumed as the current position.

05 =
ToFullyOpenPosition
Used for Emergency
Cmd and Application
Cmd

The blind, shutter is moved to the open position (-> 0 %)
with an Extended Time; the window is moved to the Open
position (-> 100 %). The command is immediately
terminated by another command, but not by repeating the
same command in the next DDC cycle.

Extended Time for the blind (Position Logic = Normal): With
a target position to O % and an angle >= Slat Angle Fully
Open, the motor runtime is calculated from the time to drive
to 0 % + 5 0% of the Time To Open. The Extended Time is
terminated immediately on receipt of a new command or
when a pushbutton is pressed; the O % 0° position is
assumed as the current position.

Note: If the Emergency Cmd is active, the push button and
the Application Cmd are ignored.
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Table 286 Blind Commands (Continued)

Command

Description

06 =
ToFullyClosedPosition
Used for Emergency
Cmd and Application
Cmd

The blind, shutter is moved to the close position (-> 100 %o);
the window is moved to the Closed position with an
Extended Time. After the blind has reached the close
position, the motor is either switched off and the slat
remains closed or the slat is opened to bring light into the
room depending on Slat Alignment (*1). The command is
immediately terminated by another command, but not by
repeating the same command in the next DDC cycle. If a
second “To Fully Closed Position” is received, then the
command is executed again; this means after the
SlatAlignment, the angle is moving to fully closed angle and
then slat alignment is done again. So it is very important to
follow the principle, that the application sends in normal
case “Do Nothing® and only if the logic has changed the ,To
Fully Closed Position“ command.

Extended Time for the window (Position Logic = Inverse):
With a target position to 0%, the motor runtime is
calculated from the time to drive to 0% + 50% of the Time
To Close. The Extended Time is terminated immediately on
receipt of a new command or when a pushbutton is pressed;
the O % 0° position is assumed as the current position.

Note: If the Emergency Cmd is active, the push button and
the Application Cmd are ignored.

07 = Slats Horizontal

This moves the slat to the horizontal position. Typically, this
command is issued by a wall panel or a Scene. The
command is only evaluated for a DeviceType = Blind.

08 = Man Angle Step
Positive

Used for Manual Ovrd
Cmd

The slat angle is controlled step by step. Each time the
button is shortly pressed or with each
"ManAngleStepPositive" command, the slat angle is moved
one step in the positive direction.

See parameter Slat Steps. The command cannot be stopped
by another manual command.

09 = Man Angle Step
Negative

Used for Manual Ovrd
Cmd

The slat angle is controlled step by step. Each time the
button is shortly pressed or with each
"ManAngleStepPositive" command, the slat angle is moved
one step in the negative direction.

See parameter Slat Steps. The command cannot be stopped
by another manual command.
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Table 286 Blind Commands (Continued)

Command

Description

10 = DoNothing

The command is functionally ignored. The principle of
programming is, that basically always only "Do Nothing"
commands are permanently present at the inputs (except
for Emergency Cmd) and only in case of a real change for 1
DDC cycle a command is given to the inputs. This can be
easily achieved with a chain of “Prev Value” and “Binary
Select” functionblocks. With the Out Cause you can see
what happened at the function block.

Note: Leave the Emergency Cmd at the input slot as long as
Emergency is valid.

11 = Last Valid
Application Cmd

The last Application Cmd is saved in RAM (not DoNothing).
This command is used after the Lock Time has expired
(Taking into accound of the priority). In addition it can also
be used as an Emergency Cmd before the emergency input
is set to ,DoNothing“. Last Valid Application Cmd is
evaluated event triggered.

e If Last Valid Application Cmd is set, at this point of time
the Last Valid Application Cmd is set one time. Then the
command is ignored. If used for Emergency Cmd, then
the Emergency Mode is then terminated (like “Do
Nothing”).

e |fused for Manual Override Cmd, then the Lock timeis
stopped/reset and the Last valid application cmd is set
immediately.

12 = Start Reference
Drive
Used for Emergency
Cmd and Application
Cmd

A Reference Drive is started (Independent of the Reference
Drive parameter) and the 24h timer is reset. When the
Reference Drive is already running and the “Start
Reference Drive” command is triggered, then another
Reference Drive is started. The reference Drive timer starts if
the position is not O % 0°. The Start Reference Drive
command as Application Cmd is ignored if an Emergency
Cmd is active. “Start Reference Drive” can also come as an
“Emergency Cmd”. After the “Start Reference Drive”, the
last valid command from Application Cmd or Emergency
Cmd is used as new position while Push Buttons and
Manual Ovrd Cmd are ignored during the reference drive.

*1 The slat alignment means that after fully closing a blind (DeviceType = Blind), the slats are
moved into a "Slat Alignmentposition to get light into the room.
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Shutter E‘
Blind A - & GeneralSettings Irm Parameter Group
Execution 41 [l Device Type Shutter
Out Current Position 0 % fokj (W Position Logic  [Normal
Out Movem‘?(‘t Status Stopped [l LockTimePar |0 min [0- 1080]
SE:E (E:ESE:SItlon F;l_:lgg?(ﬁg & WiredPushButtons Irm Parameter Group
Emergency Cmd N fnulll . Push Button Close Terminal ~ [UI7
Emergency Position - Inull} Ul Push Button Open Terminal  UIg
Emergency Cause - fnull} & Wotor Irm Parameter Group
Manual Override Cmd - fnull} [l Time To Close Par 30,0 s[0,0-255,0]
Manual Override Position - {null} (W Time To Open Par 50,0 50,0~ 255,0]
Application Cm‘}' = - {null} [ start Up Threshold Par 0,03 s[0,00-255,00]
QEE::EZEEE Egﬂg:aon : mﬂ:ﬁ . Reference Drive AfterPowerlUp
Lock Time _fnully . Motor Close Terminal RO1
Operation Mode Bits . {nu“} L@l Motor Open Terminal RO2
Fig 464. BlindA Function Block and Property sheet for Shutter Application

gl GeneralSettings Irm Parameter Group
Bl.ind E . Device Type Blind
Blind A : =
Execution a1 il Position Logic Normal
Qut Current Position 0% [ok} [l LockTimePar [0 min [0-1080]
Qut Current Angle - {null} & slatAngle Irm Parameter Group
Out Movement Status Stopped [ Slat Time To Close Par 0,5 5[0,0-255,0]
Out Endposition FullyOpen @l slat Time To Open Par 0,5 s[0,0-255,0]
Out Cause 17.00 fok} [ slat Angle Fully Closed Par  [-80 deg [-180-180]
Emgﬁgng gz;?ﬁon : mﬂ:ﬁ . Slat Angle Fully Open Par 80 deg [-130-180]
Emergency Angle _fnully . Slat Steps Par 5 [0-255]
Emergency Cause - Inull} L@ slat Alignment Par -45 deg [-180- 180]
Manual Override Cmd - {null} & WiredPushButtons Irm Parameter Group
Manual Override Position - {null} [l Push Button Close Terminal  [UI7
Manual Override Angle - {null} [l Push Button Open Terminal  [UIs
Application Cm‘_j = - {null} Q? Motor Irm Parameter Group
Appl!catlon Position = {nu“} . Time To Close Par 40,0 5[0,0-255,0]
Application Angle - {null} -
Application Cause “Inull) . Time To Open Par 90,0 s[0,0-255,0]
Lock Time - null} |l StartUp Threshold Par 0,05 5[0,00- 255,00]
Operation Mode Bits - {null} L@l Reference Drive LfterPowerlp
Slat Alignment - {null} [l Motor Close Terminal ROL

[l Motor Open Terminal ROZ2

Fig. 465 BlindA Function Block and Property Sheet for Sun Blind
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Table 287 Inputs of Blind A

Input Name

Description

Emergency Cmd

This input has the highest priority. The manual operation from
wired push buttons or via Manual Override Cmd as well as the
Application Cmd are ignored. The Emergency mode is
terminated with the command "Do Nothing" or with
"LastValidApplicationCmd”.

Emergency This position is approached if the Emergency Cmd obtains the
Position command "ToPositionAndAngle". Each value change is
immediately approached in a new position if the
“ToPositionAndAngle" command is given.
Numeric: 32 bit integer value O - 100%, NULL = Keep Position
Emergency Angle The input is only evaluated if the Device Type = Blind has been

configured. This angle is approached if the Emergency Cmd
obtains the command "ToPositionAndAngle". Each value change
is immediately approached in a new angle if the
“ToPositionAndAngle' command is given

Numeric: 32 bit integer value -180 deg to +180 Deg; NULL =
Keep Angle

Emergency Cause

For debug reasons, itis good to have a cause to understand why
the blind is in this state. This input is looped through to the Out
Cause when the Emergency Cmd is executed.

These values are referenced more often

e 151 =WindLow
e 152 =WindHigh
e 152 =Service

e 153 =NoService

e 153 =Fire
e 155 =NoFire
e 154 =Rain

e 155=NoRain
e 156 =Ice (Outside Air temp)
e 157 = Nolce (Outside Air temp)
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Table 287 Inputs of Blind A (Continued)

Input Name

Description

Manual Override
Cmd

This input serves as manual operation via an external wall
module or external push-buttons (BACnet, Modbus etc) or via a
Niagara graphic.

The input is set in that DDC cycle with the corresponding
positioning command when the manual action has been
executed, e.g. when a key is pressed. Otherwise the input is
written with "Do Nothing".

To repeat a command, a “Do Nothing” must be set in between.
Please also look for the "3 upper bits" description in the
command list.

Manual Override
Position

In that DDC cycle, where Manual Override Cmd has the
command "ToPositionAndAngle’, this input is evaluated and
controlled. Any following value changes at this input are ignored.
Numeric: 32 bit integer value 0-100%, NULL = Keep Position

Manual Override
Angle

The input is only evaluated if the Device Type = Blind has been
configured. In that DDC cycle, where Manual Override Cmd
receives the value "ToPositionAndAngle’, this input is evaluated
and controlled. Any following value changes at this input are
ignored.

Numeric: 32 bit integer value -180 to +180 deg NULL = Keep
Angle

Application Cmd

The input has the lowest priority. The manual operation via wired
push buttons or via the Manual Ovrd Cmd is still working. The
inputis used to set the automatic control to fullfill i.e. EN15232
programmed in the wiresheet (Depending on Brightness,
occupancy...).

The input is setin that DDC cycle with the corresponding
positioning command when the application condition has
changed, e.g. if the brightness changes between dark and bright
or vice versa or the occupancy mode changes. Otherwise the
inputis written with "Do Nothing".

The last command before “Do Nothing” is stored inside the
function block so that it can be executed when the Emergency is
finished or the Locktime has expired or with the command
“LastValidApplicationCmd” from wallmodule / panel.

Application
Position

In that DDC cycle, where Application Cmd has the command
"ToPositionAndAngle’, this input is evaluated and controlled.
Any following value changes at this input are ignored.

Numeric: 32 bit integer value 0-100%, NULL = Keep Position
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Table 287 Inputs of Blind A (Continued)

Input Name Description

Application Angle The input is only evaluated if the Device Type = Blind has been
configured. In that DDC cycle, where Application Cmd receives
the value "ToPositionAndAngle’, this input is evaluated and
controlled. Any following value changes at this input are ignored.
Numeric: 32 bit integer value -180 to +180 Deg NULL = Keep
Angle

Application Cause For Debug reason it is good to have a cause to understand why
the blind is in this state. This input is looped through to the Out
cause when the Application command is executed.

These values are referenced more often

e 100 =Bright

e 101=Dark

e 102 =0ccOccupied

e 103 =0ccOff

e 104 = 0OccHoliday

e 105 =0ccUnoccupied

e 106 =Standby

e 107 =Bypass

e 108 =0ccSensorOcc

e 109 = 0ccSensorUnocc

e 110=Time

e 111 =TimeWithPresenceSimulation

e 112 =Sunrise

e 113 =Sunset

e 114=Morning dawn

e 115=Evening dawn

e 116 =GlareProtection (Not fully negative angle)
e 117 =SightProtection (Fully negative angle)

e 118 =InsulationSummer (Room Temp)
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Table 287 Inputs of Blind A (Continued)

Input Name

Description

e 119 =InsulationWinter (Room Temp)

e 120 = DaylightRegulation (Date, Time, Location) (Max Ligth
w/o glare)

e 121 =WindowOpen

e 122 =WindowClosed

e 123 =DoorOpen (DisableApplication, Disable closing)
e 124=DoorClosed

e 125 = DifferentialTempHigh (RoomTemp <-> Outside Air
Temp)

e 126 =DifferentialTempLow (RoomTemp <-> Outside Air Temp)
e 127 =AstroMorning (Date, Time, Location)

e 128 =AstroEvening (Date, Time, Location)

e 129 =ShockSensorActive

e 130 =ShockSensorDeactive

e 131 =RoomTempHigh (Allow Open; Start Auto)
e 132=RoomTemplLow

¢ 133 =RoomHumidityHigh (Open Window)

e 134 =RoomHumidityLow (Close Window)

e 135=AutomaticOn

e 136 =AutomaticOff

Lock Time

After a manual command via wired push button or via Manual
Override Cmd, a lock time is activated to ignore the Application
cmd for this time. This prevents the application from immediately
overriding / canceling the manual command.

Example: A User set the Blind manually via the push button to the
desired position. 1 min later, the brightness changes. To avoid
any change on the Blind, the Lock Time ensures that the Blind
remains on the manual position. Note: An Emergency Command
will have more priority than a manual command with a Lock
Time.

Omin and null means No Lock.

Numeric: 32 bit floating Value, 0 - 1080 Min, NULL
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Table 287 Inputs of Blind A (Continued)

Input Name

Description

Bits

Operation Mode

Normally the Operation Mode Bits are not needed. However,
during commissioning they can be quite useful or if a very special
case needs to be covered in order to implement the desired
function.

e 1 =Drive to 0% position

e 2 =Drive to 100% position

e 4 =Drive angle to fully open position
e 8 =Drive angle to fully closed position
e 16 =Lockwired push button close

e 32 =Set motor to power off State

e ©64=Lockwired push button open

e 128 =Lockwired push button close

e 256 =Enable push button close

e 512 =Enable push button open

e 1024 = Enable manual command during emergency
e 2048 = Balcony door Open

e 4096 = Motor must no longer be switched on in the O %
position, also not during emergency.

Slat Alignment
(In & Par)

After the command "ManClose" or "ToFullyClosedPosition", the
slatis moved to a defined position to bring light into the room.
Since this Slat Alignment position depends on the position of the
sun (summer/winter), the configuration is also available as an
input slot.

Numeric: 32 bit integer value -180 deg to +180 Deg NULL = Keep
Angle

Time To Close
(In & Par)

The time is used to calculate the required running time for
absolute positioning. Measured is the time from position fully
open to fully closed including the Slat Time To Close runtime.
For the blinds and shutters (PositionLogic = Normal) this is the
time to move down, for the window (PositionLogic = Invers) this is
the time to close the window. Measured from Switching ON the
Close - Output until Motor stops automatically in the fully open
position.

Numeric: 32 bit floating Value;0 - 255.00 secs, NULL

Time To Open
(In & Par)

The time is used to calculate the required running time for
absolute positioning. Measured is the time from position fully
closed to fully open including the Slat Time To Open runtime. For
the blinds and shutters (PositionLogic = Normal) this is the time
to move up, for the window (PositionLogic = Invers) the time to
open the window. Measured from Switching ON the Open -
Output until Motor stops automatically in the fully closed
position.

Numeric: 32 bit floating Value, O - 255.00 secs, NULL
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Table 287 Inputs of Blind A (Continued)

Input Name

Description

Start Up Threshold
(In & Par)

This is the time it takes for the drive to start moving. The motor
must not be switched on for less than this time. If the calculated
switch-on time is shorter, the new position/angle is not
addressed. The time is delivered by the supplier of the drive. For
example, it makes no sense to switch ON the actuator for 1 msec.
Numeric: 32 bit floating Value, O - 255.00 secs, NULL

Slat Time To Close
(In & Par)

Running time in seconds (one decimal place) of the blind to
rotate from the open slat angle end position to the close end
position. This running time must be measured manually and
then entered. If there are no slats, e.g. for a shutter, the value is O
sec. The value is measured after a close command (Down).
Numeric: 32 bit floating Value, O - 255.00 Secs, NULL

Slat Time To Open
(In & Par)

Running time in seconds of the blind to rotate from the close slat
angle end position to the open-end position. This running time
must be measured manually and then entered. If there are no
slats, e.g. for a shutter, the value is O sec. The value is measured
after an open command (Up).

Numeric: 32 bit floating Value;0 - 255.00 secs, NULL

Slat Angle Fully
Closed
(In & Par)

This parameter specifies the angle when the blinds are fully
closed (when running down). When the blinds are closed, the
slats close mechanically to the "completely closed" position. This
is the angle in degrees that defines this completely closed
position. The value is measured from the horizontal position.
Numeric: 32 bit integer value -180 deg to +180 Deg NULL = Keep
Angle

Slat Angle Fully

This parameter specifies the angle when the blinds are fully open

Open (when running up). When the blinds are open, the slats open

(In & Par) mechanically to the "completely open” position. This is the angle
in degrees that defines this completely open position. The value
is measured from the horizontal position.
Numeric: 32 bit integer value -180 deg to +180 Deg NULL = Keep
Angle

Slat Steps This defines the number of steps for slat adjustment that the

(In & Par) operator can reach by pushing the Open (up) and Close (down)

buttons. The manual angle adjustment is carried out via short
key presses. This setting divides the total angle, i.e. the angle
between Slat Time To Close Par and Slat Time To Open Par into
steps. One step is executed after each short press of the button.
Example: Total angle = abs (- 80 - 80) = 160° divided by 5 steps =
32° per step. The operator can set the angles in 32° steps with 5
times button press.

Numeric: 32 bit floating value O - 255.00, Null
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Table 288 Outputs of Blind A

Output Name

Description

Out Current
Position

This output shows the current calculated position of the blind.
Nullis output if the position is unknown (After power up and if
no reference drive has been completed).

For a blind or shutter (Position Logic = Normal) O % means that
the blind or shutter is at the very upper point, for a window
(Position Logic = Inverse) O % means that the window is closed.
Numeric: 32 - Bit integer value, O - 100 %, NULL = Not Used

Out Current Angle

The output shows the current calculated angle of the blind. Null
is output if the angle is unknown (after power up and if no
reference drive has been completed) or in case there is no slat
control (Device Type = Shutter).

0° means slats are horizontal if Abs (Slat Angle Fully Closed) =
Abs (Slat Angle Fully Open).

Numeric: 32-Bit integer value, -180 - 180 %, NULL = Not Used

Out Movement
Status

The output is for information about what the blind is currently
doing.

1 = Stopped, 2 = Opening (blind/ Shutter moving Up, Window is
opened) 3 = closing (Blind/ Shutter moving down, Window
Closing)

Out Endposition

The output gives information about the end position of the blind
as soon as the blind has stopped.

1 = No end position reached, 2 = Fully Open, 3 = Fully Closed, 4 =
UnknownEndPos

Out Cause

The Out Cause provides different states for diagnosis to see at a
glance what is currently happening in the FB. Since the
Emergency and Application Logic is programmed by the user,
the Cause inputs of Emergency and Application are looped
through to Out Cause when the corresponding Cmd has been
executed (and the blind is controlled). If the Cause inputs have
the value null and an Emergency or Application Cmd was
executed, then Out cause is set to the values “Emergency Cmd”
or “Application Cmd”.

These values are referenced more often

* 001 = NoCause (i.e. after power up)

e 002 = Emergency

e 003 =WiredManualOvrdStop

e 004 =WiredManualOvrdClose

e 005 = WiredManualOvrdOpen

¢ 006 = WiredManualOvrdAngleStepPos

e 007 = WiredManualOvrdAngleStepNeg

e 009 = ManualOvrdStop
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Table 288 Outputs of Blind A (Continued)

Output Name

Description

010 = ManualOvrdClose

011 = ManualOvrdOpen

012 = ManualOvrdAngleStepPos

013 = ManualOvrdAngleStepNeg

015 = Application (ApplicationCmd! = Null, Cause = Null)
017 = ReferenceDriveRunning

Note: Reserved until 99.

All other values can be freely defined. However it is
recommended to use these given causes for standardization.
This also provides suggestions for implementation.

151 =Wind Low
152 =Wind High

e 153 =Service

e 154 =No Service
e 155=Fire

e 156 =No Fire

e 157 =Rain

e 158=NoRain

e 159=Ice
160=Nolce

Table 289 Parameter of Blind A

Parameter Name

Description

Device Type This parameter enables to differ the behavior between a shutter
and a window without having an angle and a blind having an

angle.
1 = Shutter or electric driven window without angle, 2= Blind with
angle

Position Logic
(In & Par)

"Off": The blind is disabled. This is usefull during

maintenance.

"Normal": A position of 0% means the shutter or blind is fully

up (open), while a position of 100% means fully down
(closed). Downwards closing / slat downwards closed).

"Inverse": A position of 100% means the electric driven
window is fully open, while a position of 0% means fully
closed. Upwards opening / slat upwards closed)

(In & Pan)

Lock Time Par Refer the input table as shown. Default = 0 min.
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Table 289 Parameter of Blind A (Continued)

Parameter Name Description

Slat Time To Close Refer the input table as shown. Default = O sec.
Par
(In & Par)

Slat Time To Open Refer the input table as shown. Default = O sec.

Par

(In & Par)

Slat Angle Fully Refer the input table as shown. Default = - 80°.

Closed Par

(In & Par)

Slat Angle Fully Refer the input table as shown. Default = + 80°.

Open Par

(In & Par)

Slat Steps Par Refer the input table as shown. Default = 5.

(In & Pan)

Slat Alignment Par Refer the input table as shown. Default = - 45°.

(In & Par)

Push Button Close This defines the terminal at which the button is wired for closing
Terminal (Blind/shutter driving down, window is closing).

(In & Par)

Push Button Open This defines the terminal at which the button is wired for
Terminal opening (Blind/shutter driving up, window is opening).
(In & Par)

Time To Close Par Refer the input table as shown.

(In & Par)

Time To Open Par Refer the input table as shown.

(In & Par)

Start Up Threshold Refer the input table as shown.
Par (In & Par)
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Table 289 Parameter of Blind A (Continued)

Parameter Name

Description

Reference Drive
(In & Par)

After PowerUp, the blind model does not know where the blind is
in reality. Therefore, a ReferenceDrive to O % is necessary, which
means to the upper position for blind and shutter (Position
Logic = Normal) and to the window closed position for the
window (Position Logic = Inverse).

After the reference drive, the upper blind position or the closed
window position are assumed to be O % with 0° angle as the
reference position. The reference drive lasts 1.5 x as long as the
Time To Open for a blind and shutter (PositionLogic = “Normal®)
or Time To Close for a window (PositionLogic = “Inverse®) time.
Commands coming in via Emergency Cmd and Application
Cmd during the Reference Drive are executed after the
ReferenceDrive (according to the Priority Logic).

Following settings are available:

e AfterPowerUp: Immediately after powering up of the
controller, a Reference Drive is performed (Recommended
default). This first Reference Drive after Power up cannot be
interrupted by a new command or the push buttons. Also an
Emergency Cmd will not stop the first Reference Drive after
power up. If this is required, then use the Operating Mode
Bits and set the motor to power off state.

* RefAfterNewCmd: There is no Reference Drive after power
up. The shutter or blind remains in its current position and
waits until the first command comes (from Emergency Cmd,
Manual Override Cmd, Push Button or Application Cmd).
When the first blind command is received, the reference drive
is performed and then the blind command is executed.If the
first command is a Manual Override Cmd or a push button,
then the user has to wait until the Reference Drive is finished.
This first Reference Drive after Power Up cannot be
interrupted by a new command or the push buttons. Also, an
Emergency Cmd will not stop the first Reference Drive after
power up. If this is required, then use the Operating Mode
Bits and set the motor to power off state.

If the blind is in the reference position, i.e. in the upper position

(0%, 0°) or the window is closed with 0%, the 24h counter

remains stopped. As soon as the reference position is left, the

24h counter starts. See also the explanation of the Extended

Drive.
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Table 289 Parameter of Blind A (Continued)

Parameter Name

Description

Once the 24 hour timer have elapsed, the Reference Drive starts
with the next application command (The FB is waiting for an
application command; with the next command, the reference
drive is performed and then the command is executed). This
usually prevents the blinds from being moved at night (making
noise).

The Reference Drive drive is never done if an Emergency Cmd is
active.

A running Reference Drive which is started by the 24hour timer
is stopped if the push button is pressed or a manualOverrideCmd
or an Emergency Cmd is set.

Background: If, for example, for service purposes the blind via
Emergency Cmd has been closed to 100% for several days, then
no 24h reference drive may take place after 24 hours.

Enum: 1=RefAfterNewCmd, 2=AfterPowerUp

Motor Close

This defines the terminal at which the motor is wired for closing

Terminal (Blind, shutter driving Down, Window driving to close). When the

(In & Par) direction of rotation is changed (Open <-> Close), there is a pause
of >= 600 msec.
If this time is not observed, the motor may be damaged. When the
same direction of rotation is switched on again, there is a pause
of 300 msec. The minimum switch-on time is defined as Start Up
Threshold.
1=R01,2=R01,3=R01,4=R01,101=T01,102=T0O1, 103 =
TO1,104=T0O1, 255 - Not Connected

Motor Open This defines the terminal at which the motor is wired for opening

Terminal (Blind, shutter driving Up, Window driving to open). When the

(In & Par) direction of rotation is changed (Open <-> Close), there is a pause

of >= 600 msec.

If this time is not observed, the motor may be damaged. When the
same direction of rotation is switched on again, there is a pause
of 300 msec. The minimum switch-on time is defined as Start
Up Threshold.
1=R0O1,2=R01,3=R01,4=R01,101=T01,102=T01, 103 =
TO1,104=T0O1, 255 - Not Connected
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The configuration is intended to adapt the button operation to different needs. This may be
necessary when replacing external systems. The operation of a roller shutter, a motor-
driven window and slats can also be desired differently. Operation via one push button

could come.

Table 290 Push Button Behavior for Blinds

Wired Push Button

Input Slot, Manual cmd

Motor for blinds * 1

Short press when the blind
is not running *2.

Man, angle step positive
Man angle step positive.

Adjust the slat angle for
one step.

Long Press

Man Open - Man Close

Drive to fully open or fully
closed position.

Table 291 Push Button Behavior for Shutter / Window

Wired Push Button

Input Slot, Manual cmd

Motor for shutter or
window * 1

Short press when the
shutter is not running * 2.

Man Open - Man Close

Drive to fully open or fully
closed position.

Short press when the
shutter is running * 1.

Immediate Stop at current
position.

Immediate Stop at current
position

*1 Based on Device Type

*2 A running shutter of blind is stopped immediately at the current position by the “Stop”,

&

“ManOpen’, “ManClose” command or by shortly pressing one of the buttons.
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Example

Emergency override for Rain application

1. Priority will be emergency.
2. Emergency Override cause is Rain and out cause is 154.

3. Action type is O4 which is ToPositionAndAngle.

. & GeneralSettings Irm Parameter Group
Bl_|nd E [l Device Type Blind
Blmdﬁ} [ Position Logic  |Inverse
Execution - 15 [l Lock Time Par 30 min [0- 1080]
Out Current Position 100 % {ok}
& SlatAngle Irm Parameter Group
Out Current Angle 80 deg jok} [l Slat Time To Close Par 2.0 $[0.0-255.0]
Out Movement Status Stopped S - ~ -
=] U Slat Time To Open Par 2.0 5[0.0-255.0]
Out Endposition FullyOpen [l slat Angle Fully Closed P 0 deg[-180- 180]
[ at Angle osed Par -8 eg[-180-
Out Cause 154.00 {ok} - ! gl F”“y . . g[ 02501
== Emergency Cmd ToFullyOpenPositio M Slat Angle Fully Open Par 89 s
==Emergency Position 100 % fok} 3 Slat Steps Par 2 o
= Emergencv An_gle _80 deg {Ok} L Slat Alignment Par nan deg[-180-180]
== Emergency Cause 154.00 fok? & '\-"j'iredpush Buttons Irm Parameter Group
== Manual Override Cmd 0| . Push Button Close Terminal UIg
= Manual O\rem'de POSiﬁOI"I 0% {Ok} \Jl Push Button Open Terminal uls
== Manual Override An_gle 80 deg Tokl & .}-'I‘otor Irm Parameter Group
—Application Cmd TOP05iti0nAndAnfll . Time To Close Par 30.0 5[0.0-255.0]
—Application Position 50 % {Ok} @l Time To Open Par 30.0 5[0.0-255.0]
== Application An_g[e -45 de_g fok} [ Start Up Threshold Par 0.0S 5[0.00- 255.00]
== Application Cause 102.00 {ok} (M Reference Drive AfterPowerUp
Operation Mode Bits - fnull} [ Motor Close Terminal RO4
[l Motor Open Terminal RO3

Fig. 466 Example - Emergency Override for Rain Application function block and Property Sheet
Manual override from operator command

1. Priority will be Manual Override.

2. Operator Manual Override Open and out cause is 11.

3. Action type is 02 which is Manual Open.
4

Lock time is 30 minutes. After 30 minutes. Manual command will be override by
application command.

= & GeneralSettings Irm Parameter Group

g[lil:(;i,ﬂ\ E - Device Type Blind

Execution 15 :. Position Logic Normal

Out Current Position 0% {OR} \l Lock Time Par 30 min [0-1080]

Qut Current Angle 80 deg lOk] & 'SLatAngIe Irm Parameter Group

Out Movement Status Stopped {Ml Slat Time To Close Par 2.0 5[0.0-255.0]

Out Endposition FUIIVODEI"I - Slat Time To Open Par 2.0 5[0.0-255.0]

Qut Cause 11.00 {Ok} - Slat Angle Fully Closed Par -80 deg[-180-180]
= Emergencv Cmd ToFullvOpenPositio M Slat Angle Fully Open Par 80 deg[-180-180]
=Emergency Position 100 % {ok} U Slat Steps Par s [0-255]
=Emergency Ang[e -80 deg joki L Slat Alignment Par nan deg[-180- 180]
= Emefﬂenc\f Cause o ‘{nu“} f’ WiredPushButtons Irm Parameter Group
=Manual Override Cmd ManQpen (M Push Button Close Terminal  UIg
=Manual Override Position 0 % {ok} (M Push Button Open Terminal ~ TUIs
=|Manual Override Angle 80 deg {ok}| & Motor Irm Parameter Group
-Application Cmd ToPositionAndAnng '- Time To Close Par 30.0 s[0.0-255.0]
=Application Position 50 % {ok}| (@l Time To Open Par 30.0 £[0.0-255.0]
=Application Angle -45 deg {ok} (@ Start Up Threshold Par  [0.05 £[0.00- 255.00]
=Application Cause 102.00 {ok}| (Ml Reference Drive AfterPowerUp

Operation Mode Bits - {null} [l Motor Close Terminal RO4

- Motor Open Terminal RO3

Fig. 467 Example - Manual Override from Operator Command Niagara function block and
Property Sheet
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Application for occupied Mode
1. Priority will be application override.
2. Operator application Override and out cause is 102.

3. Action type is 04 which is ToPositionAndAngle.

Blind E‘

Bllnd ’3 fl GeneralSettings Irm Parameter Group

Execution 15 (@l Device Type Blind

Qut Current Position 50 % {ok} (Ml Position Logic ~ [Normal

Out Current Angle -45 deg {Ok} M Lock Time Par |30 min [0-1080]

Out Movement Status Stopped & Slatangle Irm Parameter Group

Qut Endposition NoEndpositionRead M Siat Time To close Far = o072l

u p D (@ Slat Time To Open Par 2.0 5[0.0-255.0]

Out Cause 102.00 {ok} (M Slat Angle Fully Closed Par |80 deg(-180- 180]
= EmerEech Cmd 0 . Slat Angle Fully Open Par g0 deg[-180- 180]
S Emergency Position 100 % {ok} (i Slat Steps Par s [0-255)
=Emergency Angle -80 deg {ok} (M stat Alignment Par 20 deg-180-180]
= EmerEencv caUSE . {nu“} & »\N-’lre';dP:sg Butto(r;ls . -Irn[1 Parameter Group

- us utton Close Terminal UIsS

S Manual Override Cmd 0 3 N |
= = =y 0'6 k} ‘Jll Push Button Open Termina uIg

Manual O\J'err!de POSItlon U {0 PI Motor Irm Parameter Group
S Manual Override Angle 80 deg {ok} (@ Time To Close Par 90.0 $[0.0-255.0]
=Application Cmd ToPositionAndAngl (M Time To Open Par 90.0 5[0.0-255.0]
'Application Position 50 % {Ok} - Start Up Threshold Par  0.00 5[0.00-255.00]
'ADDlication Angle _45 de}_’, {Ok} . :efere:s DnTve : RefAfterNewCmd

- - A Motor Close Terminal RO4
SApplication Cause 102.00 {ok} = .
. = M Motor Open Terminal RO3
Operation Mode Bits - fnull}

Fig. 468 Example - Application for Occupied Mode function block and Property Sheet
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CHAPTER

8 WALL MODULE FUNCTION BLOCK

The honlrmControl Palette provides the following wall module function block that can be
configured and used to build the required application logic that supports various wall
operating devices.

e Wm Config Hvac A

0 Wallmodule
TE WmConfigHvach

Fig. 469 Wall module Function Block

Wm Config Hvac A

The function block supports various wall modules like wired, Sylk TR40 or TR42, and an
external wall modules. The external wall module communicates via BACnet to the room
controller.

Note: A wall module that communicates via BACnet or Modbus is called an external wall module. It
can be a Honeywell wall module, such as the Modbus wall module TR8O, or a third-party
vendor wall module.

The name Config means that the operator sequence is not freely programmable but
configurable. HVAC means that only HVAC related things are supported.

The object provides the measured sensor values such as room temperature, humidity, and
air quality. In addition, the desired setpoint and fan stage or level will be provided.

The object determines the effective occupancy mode, the setpoint mode (Off, Cooling,
Heating) with the corresponding setpoint value, and the HVAC mode. The WmConfigHvacA
function block is a fundamental component of a room application and should be used in
every room, even if no wall modules are present.

The reason for determining these values in the function block is that the user can
manipulate all these points via the wall modules. For example, the user can temporarily
switch to Occupied Mode, or in the future, the operator could say about the wall module
that he is the next 4 hours "Unoccupied,” or he enters his vacation days into the wall
module.
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See the options below which the user can select. Depending on the selection of the wall
module and other settings, the I/0 slots and the parameters are shown or hidden
accordingly.

Property Sheet
A, WmConfighvacA (Wm Config Hvac A)
M Execution 6
M Function Block Name/Annotation/Composite Flash Memory Usage 0 B[0-300]
Qut Room Temp - {null}
Qut Eff Occ Md - {null}
Out Setpt Temp 22.00 {ok}
[ out Setpt Md Htg
Qut Eff Hvac Md Bits - {null}
Occ Sched - {null}
Occ Sensor - [null}
Hvac Room Application Bits - [null}
Hvac Md Plant Bits - {null}
WmConfigHvacA & £ out save Out Save Fields

Wm anﬁg Hvac A . Master Sync Enabled . true
Execution

L] —
Out Room Temp “Inulll [l Out Room Temp @ Disable
Qut Eff OccMd - {null} [l Out Eff OccMd @ Cisable
Qut Setpt Temp 22.00 {ok}
Qut Setpt Md Htgl -
Out Eff Hvac Md Bits - fnull} Ml Out Setpt Md © oissble
Occ Sched - {null} [l OutEffHvacMd Bits (@ Disable
Hvac Room Application Bits - {null}
Hvac Md Plant Bits - {null}

H oM o oH

[l out Setpt Temp @ Disable

f,i GeneralSettings Irm Parameter Group
[l wm Model None
Ml Expert Mode  |Standard
gf Setpoint Irm Parameter Group
Ml Setpt Clg Overheat Off Holiday Par  |35.0
W setpt Clg Unoce Par 28.0
[l setpt Clg Sthy Par 25.0
[ Setpt Clg Occ Byp Par 23.0
[ Setpt Htg Occ Byp Par 21.0
[l Setpt Htg Stby Par 19.0
Ml Setpt Htg UnoccPar 16.0
Ml Setpt Hig Frost Off Holiday Par 8.0
(W Setpt Off Time Par 0 s[0-+inf]

Fig. 470 WmConfigHvacA Function Block and Property Sheet

Once the object is on the wiresheet, the user should choose the wall module in Wm Model
under General Settings.

Note: After selecting the Wm Model, press the Save button to show or hide other parameters and I/
O slots.
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&

GeneralSettings

[l Wm Model

(@l Occ Ovrd Selection
. Setpt Ovrd Type Par
[l Fan Ovrd Type Par
@l Hvac Ovrd Selection

. Expert Mode

SylkWallmodule

Trd2C02
None
Tr40
Tr40H
Tr40Co2
Tr40HCo2
Tra2

Irm Parameter Group

Irm Parameter Group

& Setpoint
& SetpointOvrd

Tr42H

Tra2C02

Tré42HCo2

Irm Parameter Group
Irm Parameter Group
WiredWmTemp

WiredWmTempSetpt

WiredWmTempSetptLedButton

WiredWmTempSetptLedButtonFanspeed

WiredWmTempSetptFanspeed

Lt L LY

Fig. 471 WmConfigHvacA Property Sheet

Table 292 Inputs of Wm Config Hvac A

Input Name

Description

Room Temp
External Wm

The room temperature received by an external WM, for example,

via BACnet or Modbus, is connected to this input. This input has

higher priority than the input Room Temp Wired Wm and higher
than the room temperature from the Sylk wall module.

See Sylk Sensor Arbitration Bits, Room Temp Calib Offs, Room
Temp Calib Offs Par, and Out Room Temp.

Range: -58 °F to 302 °F (-50 °C to 150 °C)

Room Temp Wired
Wm

The room temperature read by a conventional wired wall module
or by awired sensor via a Ul Terminal function block is connected
to this input. This input has lower priority than the input Room
Temp External Wm but higher priority than the room
temperature from the Sylk wall module.

See Sylk Sensor Arbitration Bits, Room Temp Calib Offs, Room
Temp Calib Offs Par, and Out Room Temp.

Range: -58 °F to 302 °F (-50 °C to 150 °C)

Room Temp Calib
Offs
(In & Par)

The Calibration Offset is added to the room temperature, whether
the room temperature comes from Room Temp External Wm,
from Room Temp Wired Wm, or the Sylk wall module. The offset
can be positive or negative. Thus, a measuring error can be
corrected, for example, by an inappropriate positioning of the
WM.

Range: -58 °F to 302 °F (-50 °C to 150 °C)
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Table 292 Inputs of Wm Config Hvac A (Continued)

Input Name

Description

Room Temp Frost

If Room Temp Frost input is true, it means that the room is in
frost protection condition.

With Frost, the HVAC mode (cooling or heating) selected by the
room user from the Sylk wall module or via Hvac Md External
Wm Bits is ignored. Out Eff Hvac Md Bits is set if the room user
has selected the HVYAC mode to AUTO.

The same happens with the fan speed; the fan stage/speed
selected by the room user from the Sylk wall module or via Fan
Stg External Wm or Fan Variable Spd External Wm is ignored,
and Out Fan Stage Ovrd and Out Variable Fan Speed Ovrd
provide AUTO.

This ensures that the user can prevent frost protection via the
wall module.

As soon as the frost condition is finished, the initial HVYAC mode
and Fan speed selected by the room user will apply again as it
was before the frost condition.

Frost is also shown on a corresponding display (Note: Sylk-TR42
does not show Frost).

Values:
False: No Room Frost
True: Room Frost is active

Room Temp
Overheat

If Room Temp Overheat is true, it means thatthe room s in
overheat protection condition.

With Overheat, the HVAC mode (cooling or heating) selected by
the room user from the Sylk wall module or via Hvac Md External
Wm Bits is ignored. Out Eff Hvac Md Bits is set like if the room
user has selected the HVYAC mode to AUTO.

The same happens with the fan speed; the fan stage/speed
selected by the room user from the Sylk wall module or via Fan
Stg External Wm or Fan Variable Spd External Wm is ignored,
and Out Fan Stage Ovrd and Out Variable Fan Speed Ovrd
provide AUTO.

This ensures that the user can prevent overheating protection via
the wall module.

As soon as the overheat condition is finished, the initial HVAC
mode and fan speed selected by the room user will apply again as
it was before the overheat condition.

Overheat is also shown on a corresponding display (Note: Sylk-
Tr42 does not show Overheat).

Values:
False: No Room Frost
True: Room Frostis active
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Table 292 Inputs of Wm Config Hvac A (Continued)

Input Name

Description

Room Humidity
External Wm

This inputis linked to the room humidity, which is received by an
external wall module via BACnet or Modbus. This input has a
higher priority than the input Room Humidity Wired Wm and the
room humidity from the Sylk wall module.

See Sylk Sensor Arbitration Bits, Room Humidity Calib Offs,
Room Humidity Calib Offs Par, and Out Room Humidity.

Range: 0 - 100 %

Room Humidity
Wired Wm

A conventional wired wall module or a wired sensor reads the
room humidity via a Ul Terminal function block connected to this
input. This input is less important than the input Room Humidity
External Wm, but it is more important than the room humidity
from the Sylk wall module.

See Sylk Sensor Arbitration Bits, Room Humidity Calib Offs,
Room Humidity Calib Offs Par, and Out Room Humidity.

Range: 0 - 100 %

Room Humidity
Calib Offs
(In & Pan)

The Calibration Offset is added to the room humidity, whether
the room humidity comes from Room Humidity External Wm,
Room Humidity Wired Wm, or the Sylk wall module. The offset
can be positive or negative. Thus, a measuring error can be
corrected, for example, by an inappropriate positioning of the
WM.

Range: -100 to 100 %

Room Air Quality
External Wm

The room quality received by an external WM via BACnet or
Modbus is connected to this input. This input has higher priority
than the Room Air Quality Wired Wm and higher than the room
air quality from the Sylk wall module.

See (see Parameter of Wm Config Hvac A - Sylk wall module on
page 459) for Sylk Sensor Arbitration Bits and Out Room Air
Quality details.

Range: 0 - 5000 ppm CO2

Room Air Quality
Wired Wm

The room air quality, which is read by a conventional wired wall
module or by a wired sensor via a Ul Terminal function block, is
connected to this input. This input has lower priority than the
input Room Air Quality External Wm but higher than the room
air quality from the Sylk wall module.

See (see Parameter of Wm Config Hvac A - Sylk wall module on
page 459) for Sylk Sensor Arbitration Bits, Room Air, and Out
Room Air Quality details.

Range: O - 5000 ppm CO2
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Table 292 Inputs of Wm Config Hvac A (Continued)

Input Name

Description

Occ Sched

This input connects the base occupancy mode coming from a
scheduler or time program. Occ Sched defines the occupancy
modes Occupied, Standby, and Unoccupied at different times.

Typically, the time program is received via BACnet.
Example:

Occupied from 6 am - 7 pm (6:00 - 19:00)
Unoccupied from 7:01 pm - 5:59 am (19:01 - 5:59)

Of course, the base occupancy mode Occ Sched can be
overridden by other conditions. Refer to:

e Occ Sensor Input
¢ Occ Md Cmd External Wm Input

e Occ Ovrd Type Bits Input or Occ Ovrd Type Bits Par defining
the occupancy overwrite via the wired or Sylk wall module

e Occ Md Prio Input ignoring OccSched, OccSensor and Occ
Ovrd from wall module

The result of all Occupancy Modes are the outputs:
¢ Out Eff Out Occ Md showing the effective occupancy mode
¢ Out Occ Md Ovrd Md showing an occupancy override

e Out Occ Md Ovrd Rem Time showing an occupancy override
timer

Enums:

2: Occupied: Room is occupied. Use comfort setpoint

5: Unoccupied: The Room is unoccupied (Night, Weekend). The
room temperature is reduced.

6: Standby: The room is not occupied right now. The setpoint is
not so convenient.

null: Same as Occupied

Occ Sensor

The Occ Sensor can change the occupancy mode of the time
program. If the time program says OCCUPIED for a room in
which no movement is detected (employee is at lunch break or
has already gone home), the effective occupancy mode switches
to STANDBY to save energy. The behavior of the occupancy
sensor is configured via the parameter Occ Sensor Behav Bits.

Enums:

1: No Occupancy Sensor available. Ignore this Input.

2: Occupancy Sensor is Occupied. Movement detected.

5: Occupancy Sensor is Unoccupied. No movement is detected.
null: Ignore this Input.
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Table 292 Inputs of Wm Config Hvac A (Continued)

Input Name

Description

Occ Md Cmd
External Wm

The occupancy mode determined by Occ Sched and Occ Sensor
can be changed at any time by using the wall module (External
BACnet or Modbus wall module, wired, or Sylk wall module).

e |fthe room is used differently than specified in the time
program and no occupancy sensor is installed, or

e |fthe occupancy sensor is configured so that it does not
change the effective occupancy mode, this is required. In this
case, we're referring to the concept of "Occupancy Override."

Example:
Someone comes to the office to work at the weekend.

In addition to the effective occupancy output Out Eff Occ Md, an
Out Occ Md Ovrd shows the occupancy override and output Out
Occ Md Ovrd Rem Time showing the remaining time of an
occupancy Override.

Occ Md Cmd External Wm typically comes as an occupancy
overwrite command from an external wall module via BACnet or
Modbus. Instead of selecting the overwrite via the push button
from the wired wall module or via the Sylk wall module, the
external wall module sends the overwrite command. Thus, the
time program Occ Sched can be overwritten by the operator of
the external WM.

Occ Md Cmd External Wm is handled as an event, that is the
command is only executed if there is a change, like pressing the
push button on the wired wall module or selecting the "Overwrite"
command on the Sylk wall module.

null = Not used

The firmware performs a Last-Wins between the conventional
wall module, the Sylk wall module, and Occ Md Cmd External
Wm.

Example:

During Occ Sched = Unoccupied, the push button of the wired
wall module is pressed. Out Eff Occ Md changes to BYPASS, and
the bypass timer runs for a temporary occupancy override (seen
by Out Occ Md Ovrd Rem Time).

Then Occ Md Cmd External Wm is set to UNOCCUPIED. Out Eff
Occ Md changes to UNOCCUPIED, stopping the bypass timer.

The occupancy overwrite can be canceled from the wall module
by the user. With the wired wall module the button is pressed;
with the Sylk wall module, the canceling is done over the menu,
and with the input Occ Md Cmd External Wm, the canceling
works. With the value selection "ResetOccMdCmd."

The occupancy overwrite can also be done automatically,
depending on Occ Ovrd Behaviour or if the Out Occ Md Ovrd
Rem Time is expired (that is bypass timer is expired).
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Table 292 Inputs of Wm Config Hvac A (Continued)

Input Name

Description

Occ Md Cmd External Wm is not checked against the parameter
Occ Ovrd Type Bits / Occ Ovrd Type Bits Par, which means
every command is valid (like other external Wm Inputs).

Enums:

1: Not used

2: Override to Occupied

4: Override to Holiday (Saved into Flash, do not periodically
write!)

5: Override to Unocc

6: Override to Stby

7: Override to Byp

8: Reset Occupancy Override (Effective occupancy logic
determined by Occ Sched and Occ Sensor)

Occ Ovrd Type Bits
(In & Par)

The occupancy mode determined from Occ Sched and Occ
Sensor can be changed at any time via the wall module (External
BACnet/Modbus, wired, or the Sylk wall module).

The Occ Ovrd Type Bits parameter defines which occupancy
overrides from wired and Sylk wall modules should be possible
for this application. If the wall module user does not change the
occupancy mode, enter zero here. Otherwise, add the bit values
of the occupancy modes which are to be selected by the operator.

The supported occupancy override modes depend on the wall
module. See Wm Model.

Bitvalues for Wm Model Wired WM with LED Button.

0: NoManOvrd

2: Holiday

4: Unocc

32: Bypass until event Occ Sched = Occ, see also Occ Ovrd Time
null: NoManOvrd.

Bitvalues for Wm Model Tr42.

0: NoManOvrd

32: Bypass, see also Occ Ovrd Time

null: NoManQOvrd.

Note: This input or parameter is not relevant for the external wall
module coming via Occ Md Cmd External Wm.

Note: The overwrite menu allowing “Bypass” is displayed on the
Sylk-WM display only if the “Bypass” bit is set AND if the Occ
Ovrd Time > 0. A running bypass override is stopped if the
Occ Ovrd Type Bits are not set off the Occ Ovrd Time = O.
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Table 292 Inputs of Wm Config Hvac A (Continued)

Input Name

Description

Occ Ovrd Time
(In & Par)

If no occupancy sensor is installed in the room or if the
occupancy sensor does not switch from the UNOCCUPIED to the
OCCUPIED mode, the wall module user can select the occupancy
override mode BYPASS.

The user can select an occupancy override to BYPASS from the
external wall module, the wired, and the Sylk wall module. For the
wired and the Sylk wall module, Occ Ovrd Type Bits need to be
set accordingly.

The occupancy mode BYPASS uses the same setpoint as the
occupied mode, but only for a certain period. This duration is
entered here over Occ Ovrd Time. When the time has elapsed,
the occupancy mode returns to the value determined by Ocec
Sched and Occ Sensor. The BYPASS occupancy mode can also
be terminated earlier by the user via the wall module.

Example:

The occupancy mode on the weekend is Unoccupied. Suppose
you come to the office and choose the mode BYPASS as
occupancy override at the wall module. The BYPASS mode is
activated for an Occ Ovrd Time of 480 min. After 300 minutes, if
you leave the office and forget to reset the BYPASS mode on the
wall module. After 480 min, the occupancy override mode
BYPASS is terminated, and the effective occupancy mode
changes back from BYPASS to UNOCCUPIED.

Range: O — 1440 min, "null" means O min

Occ Md Prio

The occupancy mode on this input bypasses the entire
Occupancy Logic, consisting of Occ Sched, Occ Sensor, Occ Md
Cmd External Wm, Occ Ovrd Type Bits, and Occ Ovrd Time.

This also means that the occupancy sensor is no longer
evaluated and that the occupancy mode can no longer be set or
corrected by the wall module.

The entire occupancy logic takes place outside the function
block, and the result is given into the function block via this
input.

Enums:

1: Not used. Use internal occupancy logic.

2: Out Eff Occ Md Occupied as effective Occupancy Mode
3: Out Eff Occ Md Off as effective Occupancy Mode

4: Out Eff Occ Md Holiday as effective Occupancy Mode

5: Out Eff Occ Md Unoccupied as effective Occupancy Mode
6: Out Eff Occ Md Standby as effective Occupancy Mode
null: Not used. Use internal occupancy logic.
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Table 292 Inputs of Wm Config Hvac A (Continued)

Input Name

Description

Setpt Clg Overheat
Off Holiday
(In & Par)

The room temperature setpoint is determined by the effective
occupancy mode Out Eff Occ Md. There is a cooling and heating
setpoint for each occupancy mode (OCCUPIED, STANDBY,
UNOCCUPIED, OFF /7 HOLIDAY). See the separate setpoint
description below.

This input or parameter represents the room temperature cooling
setpoint when the room control is switched off (such as
Fanspeed overwrite to OFF from wall module), or the occupancy
mode is in holiday mode (such as Occupancy overwrite to
HOLIDAY from wall module). In this case, the output Out Eff Occ
Md is set to OFF or HOLIDAY.

The setpoint is higher than the Setpt Clg Unocc setpoint to save
as much energy as possible while the room is not used for a
longer time.

The setpoint is activated when a cooling application is installed
(See input HVAC Room Application Bits), and a cooling medium
is present (See input Hvac Md Plant Bits), and the room user
enabled cooling via the wall module (See input Hvac Md
External Wm Bits and Hvac Md Internal Wm Bits). In this case,
the output Eff Hvac Md Bits represents a cooling HVAC mode. If
this setpoint is active, then the output Out Setpt Md shows
cooling.

Irrespective of this setpoint, the Room Temp Overheat input
protects the building from overheating damage by simply
overwriting the cooling and heating outputs independent of the
HVAC, setpoint, and PID control.

Range: -58 °F to 302 °F (-50 °C to 150 °C)

Setpt Clg Unocc
(In & Par)

The room temperature setpoint is determined by the effective
occupancy mode Out Eff Occ Md.

This input or parameter represents the room temperature cooling
setpointwhen the effective Occupancy mode is UNOCCUPIED. In
this case, the output Out Eff Occ Md is set to UNOCCUPIED.

Range: -58 °F to 302 °F (-50 °C to 150 °C)

Setpt Clg Stby
(In & Par)

The room temperature setpoint is determined by the effective
occupancy mode Out Eff Occ Md.

This input or parameter represents the room temperature cooling
setpoint when the effective Occupancy mode is STANDBY. In this
case, the output Out Eff Occ Md is set to STANDBY.

Range: -58 °F to 302 °F (-50 °C to 150 °C)
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Table 292 Inputs of Wm Config Hvac A (Continued)

Input Name Description

Setpt Clg Occ Byp The room temperature setpoint is determined by the effective
(In & Parn) occupancy mode Out Eff Occ Md.

This input or parameter represents the room temperature cooling
setpoint when the effective Occupancy mode is OCCUPIED or
BYPASS (temporary Occupied). In this case, the output Out Eff
Occ Md is set to OCCUPIED or BYPASS.

Range: -58 °F to 302 °F (-50 °C to 150 °C)

Setpt Htg Occ Byp The room temperature setpoint is determined by the effective
(In & Par) occupancy mode Out Eff Occ Md.

This input or parameter represents the room temperature
heating setpoint when the effective Occupancy mode is
OCCUPIED or BYPASS (temporary Occupied). In this case, the
output Out Eff Occ Md is set to OCCUPIED or BYPASS.

Range: -58 °F to 302 °F (-50 °C to 150 °C)

Setpt Htg Stby The room temperature setpoint is determined by the effective
(In & Par) occupancy mode Out Eff Occ Md.

This input or parameter represents the room temperature
heating setpoint when the effective Occupancy mode is
STANDBY. In this case, the output Out Eff Occ Md is set to
STANDBY.

Range: -58 °F to 302 °F (-50 °C to 150 °C)

Setpt Htg Unocc The room temperature setpoint is determined by the effective
(In & Par) occupancy mode Out Eff Occ Md.

This input or parameter represents the room temperature
heating setpoint when the effective Occupancy mode is
UNOCCUPIED. In this case, the output Out Eff Occ Md is set to
UNOCCUPIED.

Range: -58 °F to 302 °F (-50 °C to 150 °C)

Setpt Htg Frost Off The room temperature setpoint is determined by the effective
Holiday occupancy mode Out Eff Occ Md.

(In &Par) This input or parameter represents the room temperature

heating setpoint when the room control is switched off (such as
Fanspeed overwrite to Off from wall module), or the occupancy
mode is in HOLIDAY mode (such as Occupancy overwrite to
HOLIDAY from wall module). In this case, the output Out Eff Occ
Md is set to OFF or HOLIDAY.

Range: -58 °F to 302 °F (-50 °C to 150 °C)
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Table 292 Inputs of Wm Config Hvac A (Continued)

Input Name

Description

Setpt Off Time
(In & Par)

When a change is determined from a cooling setpointto a
heating setpoint or vice versa, shown on Out Setpt Md, the
setpoint mode always first changes to the OFF state for the Setpt
Off Time before the new setpoint mode is set. O or "null"
deactivates the Off Mode. This ensures that a heating and
cooling valve is not opened simultaneously.

Example:

If there is a setpoint mode change from cooling to heating when
the cooling valve is fully open, for example, because the setpoint
on the wall module has been changed, the cooling valve will close
while the heating valve opens simultaneously. With a 4-pipe
system, the cold water return flow could be increased depending
on the position of the registers; with a 4-pipe system using a
common register for cooling and heating (that is ceiling), even
mixing between cold and warm water would take place, since
both valves are open at the same time. During the Off-Mode, the
cooling valve closes and remains closed until the Setpt Off Time
has elapsed.

Range: O - 28800 sec

Setpt Shift Demand

This input can be used to increase or decrease the setpoint and

Limit the basic setpoint or the setpoint selected by the operator to save
more energy. This is typically used to optimize the electrical load
profile.

Demand limiting is a control strategy designed to prevent the
demand of electrical energy (measured as a quarter-hour power
output in MW or KW) of a facility from going over a
predetermined threshold by altering the heating and cooling
setpoints.
The application could vary the shift value depending on the
Heat/Cool Mode or Occupancy Mode.
Range: O - 45 °F delta (O - 25 °C delta),
null: No offset
Setpt Ovrd Type The input or parameter defines whether the operator obtains a
(In & Par) relative setpoint or an absolute setpoint selection via the wall

module. At the same time, the setpoint selection can also be
deactivated.

Depending on the selected Setpt Ovrd Type, the limits Min Clg
Setpt Selection, Max Clg Setpt Selection, Min Htg Setpt
Selection, and Max Htg Setpt Selection must be adapted.

Enum:

1: No Setpoint Override

2: Relative

3: Absolute

null: No Setpoint Override
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Table 292 Inputs of Wm Config Hvac A (Continued)

Input Name

Description

Setpt Adjust
External Wm

The value serves as the base setpoint of an external wall module.
The value is evaluated either as a relative offset or as an absolute
setpoint, depending on Setpt Ovrd Type.

The value is not limited to the Min Clg Setpt Selection-Max Clg
Setpt Selection range, Min Htg Setpt Selection-Max Htg Setpt
Selection.

If SetptOvrdType is set to NoSetptOvrd, then this input is ignored.

This input has higher priority than Setpt Adjust Wired Wm and
higher priority than the setpoint from the Sylk wall module.

The value cannot be reset via Reset Wm to a default value.

Range: -58 °F to 302 °F or -90 to 270 °F delta (-50 °C to 150 °C
or °C delta)

Setpt Adjust Wired
Wm
(In & Par)

The value serves as the base setpoint of a wired wall module. The
value is evaluated either as a relative offset or as an absolute
setpoint, depending on Setpt Ovrd Type.

Typically, the wired setpointis read out by a connected
potentiometer via a Ul terminal function block and then
converted into a relative or absolute value.

A LinearGraph FB with the following values are used for the
conversion from the Ul Terminal using the
SetptlOKCharacteristic:

Rel °C: X1=95.74; X2=14.26; Y1=-5; Y2=5

Abs °C: X1=99.58; X2=11.5; Y1=12; Y2=30

Rel °F: X1=95.77; X2=14.23; Y1=-9; Y2=9

Abs °F: X1=95.77; X2=14.22;Y1=55;Y2=85

Thevalue is limited to the range of Min Clg Setpt Selection- Max
Clg Setpt Selection, Min Htg Setpt Selection- Max Htg Setpt
Selection.

If SetptOvrdType is set to NoSetptOvrd, then this input is ignored.

The value cannot be reset via Reset Wm to a default value
because the wired WM evaluates a potentiometer position.

Range: -58 °F to 302 °F or -90 °F delta to 90 °F delta (-50 °C to
150 °C or -50 °C delta to 50 °C delta).
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Table 292 Inputs of Wm Config Hvac A (Continued)

Input Name

Description

Min Clg Setpt
Selection
(In & Par)

If the user selects the setpoint of the wired WM Setpt Adjust
Wired Wm, the Sylk wall module (not the value of the external
wall module Setpt Adjust External Wm) is limited by this input or
parameter.

The limitation can be done via the application depending on for
example, the effective Occupancy mode Out Eff Occ Md.

null means that the setpoint of the wall module cannot be
changed in the cooling mode (Out Setpt Md is Cooling).

Typical Values:
e If Setpt Ovrd Type is Relative: -9 °F delta (-5 °C delta)
e If Setpt Ovrd Type is Absolute: 53.6 °F (12 °C)

e Ifadifferentengineering unitis displayed on the wall module
than is specified in the engineering tool Control Manager,
then this range is also converted; this means this input or
parameter does not need to be recalculated in the wiresheet.

Max Clg Setpt
Selection
(In & Par)

If the user selects the setpoint of the wired WM Setpt Adjust
Wired Wm, the Sylk wall module (not the value of the external
wall module Setpt Adjust External Wm) is limited by this input or
parameter.

The limitation can be done via the application depending on for
example, the effective Occupancy mode Out Eff Occ Md.

"null" means that the setpoint of the wall module cannot be
changed in the cooling mode (Out Setpt Md is Cooling).

Typical Values:
e [fSetpt Ovrd Type is Relative: 9 °F delta (5 °C delta)
e |f Setpt Ovrd Type is Absolute: 86 °F (30 °C)

e [fadifferentengineering unitis displayed on the wall module
than is specified in the engineering tool Control Manager,
then this range is also converted; this means this input or
parameter does not need to be recalculated in the wiresheet.

¢ If Max Clg Setpt Selection < Min Clg Setpt Selection, then
Max Clg Setpt Selection = Min Clg Setpt Selection.
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Table 292 Inputs of Wm Config Hvac A (Continued)

Input Name

Description

Min Htg Setpt
Selection
(In & Par)

If the user selects the setpoint of the wired WM Setpt Adjust
Wired Wm, the Sylk wall module (not the value of the external
wall module Setpt Adjust External Wm) is limited by this input or
parameter.

The limitation can be done via the application depending on the
effective Occupancy mode Out Eff Occ Md.

"null” means that the setpoint of the wall module cannot be
changed in the heating mode (Out Setpt Md is Heating).

Typical Values:
e If Setpt Ovrd Type is Relative: -9 °F delta (-5 °C delta)
e If Setpt Ovrd Type is Absolute: 53.6 °F (12 °C)

e Ifadifferentengineering unitis displayed on the wall module
than is specified in the engineering tool Control Manager,
then this range is also converted; this means this input or
parameter does not need to be recalculated in the wiresheet.

Max Htg Sept
Selection
(In & Par)

If the user selects the setpoint of the wired WM Setpt Adjust
Wired Wm, the Sylk wall module (not the value of the external
wall module Setpt Adjust External Wm) is limited by this input or
parameter.

The limitation can be done via the application depending on the
effective Occupancy mode Out Eff Occ Md.

null means that the setpoint of the wall module cannot be
changed in the heating mode (Out Setpt Md is Heating).

Typical Values:
e |f Setpt Ovrd Type is Relative: 9 °F delta (5 °C delta)
e |f Setpt Ovrd Type is Absolute: 86 °F (30 °C)

e [fadifferentengineering unitis displayed on the wall module
thanis specified in the engineering tool Control Manager, this
range is also converted; this means this input or parameter
does not need to be recalculated in the Wiresheet.

e |f Max Htg Setpt Selection < Min Htg Setpt Selection, then
Max Htg Setpt Selection = Min Htg Setpt Selection.
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Table 292 Inputs of Wm Config Hvac A (Continued)

Input Name

Description

Setpt Prio

Via Setpt Prio, an absolute setpoint can be temporarily specified
by the building management system.

Use the input Setpt Adjust External Wm if you have an external
wall module.

The value is always absolute, even if the wall module is
configured for a relative setpoint via Setpt Ovrd Type.

Setpt Prio has a higher priority than the setpoint of the wall
module. Setpt Prio is not displayed on the wall module.

This value is used to determine the setpoint mode Out Setpt Md
with the room temperature. The effective setpointis +- 1/2 * ZEB
(Difference between the configured cooling and heating
setpoint). See also Out Cause.

Range: -58 °F to 302 °F (-50 °C to 150 °C)

Fan Ovrd Type
(In & Par)

The function block supports a 1 — 3 speed fan and a variable
speed fan.

Normally the application determines the fan speed or position. If
the room user does not like that fan speed, he can override it via
the wall module.

This input or parameter Fan Ovrd Type is used to configure the
desired behavior of the fanspeed selection from the wall module.
The programmer uses this to determine which the operator can
select fan stages or speed from the wall module.

The Staged Fan uses the output Out Fan Stage Ovrd. The
variable speed fan the output Out Variable Fan Speed Ovrd.

Fan Ovrd Type is not valid for an external wall module (BACnet,
Modbus) coming via Fan Stg External Wm and Fan Variable Spd
External Wm.

"No Selection" means that the user has no possibility to change
the fanspeed. In this case, the output for the staged fan is Out
Fan Stage Ovrd = Auto, and the output for the variable speed fan
is Out Variable Fan Speed Ovrd = Null (Auto).
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Table 292 Inputs of Wm Config Hvac A (Continued)

Input Name

Description

Enums:

1: No Selection: No fanspeed selection possible from wall module
2: Off / Auto (*3): User can select between Off and Auto

3: Off / Auto /7 On: User can select between Off, Auto and On

4: Off / Auto / 1 / 2 (*1): User can select between Off, Auto, 1 and
2

5: Off /Auto / 1/ 2/ 3 (*1): User can select between Off, Auto, 1,
2and 3

6: Off / Auto / 0-100 % (*2) (*3): User can select between Auto
and 0-100 %

Null: No fanspeed selection possible from wall module

(*1) This configuration is not supported for a variable speed fan.
The result Out Variable Fan Speed Ovrd is always null.

(*2) Configuration is not supported for a Staged Fan. The result is
always Out Fan Stage Ovrd = Auto.

(*3) Not supported by TR42.

Below is a table showing the detailed outputs of Out Variable
Fan Speed Ovrd and Out Fan Stage Ovrd depending on Fan
Ovrd Type. See the table "Detailed Out Fan Stage Ovrd / Out
Variable Fan Speed Ovrd depending on Fan Ovrd Type."

The fan selection can be reset to AUTO at any time, no matter
where the selection came from (either from Sylk or from the
external WM; not the wired fanspeed selection because there is a
switch available).

The reset to AUTO is carried out via
¢ Fan Stg External Wm: Ignore or null
¢ Fan Variable Spd External Wm: null

¢ Reset Wm: FanSel or All
The logic that applies in Fan Ovrd Behave.
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Table 292 Inputs of Wm Config Hvac A (Continued)

Input Name Description
Fan Stg External Usually, the application determines the fan speed or position. If
Wm the operator does not like the fan speed, he can override it via the
wall module.
If the fan selection is made from an external wall module, there
are two inputs available:
¢ Fan Stg External Wm for usage with a 1 — 3 staged fan.
¢ Fan Variable Spd External Wm for usage with a variable
speed fan. This input works independently from Fan Ovrd
Type.
The fan stage selection from an external wall module is
transferred into the function block via this input.
The fan selection can be reset to AUTO at any time, no matter
where the selection came from (either from Sylk or the external
WM; not the wired fanspeed selection because there is a switch
available).
The reset to AUTO is carried out via
Fan Stg External Wm: Ignore or null
Fan Variable Spd External Wm: null
Reset Wm: FanSel or All
The logic that applies in Fan Ovrd Behave.
Enums:
1:Ignore
2: Auto
3: Off
4: Speed 1 (On)
5: Speed 2
6: Speed 3
null: Ignore
Fan Variable Spd Usually, the application determines the fan speed or position. If
External Wm the operator does not like the fan speed, he can override it via the
wall module.
If the fan selection is made from an external wall module, there
are two inputs available:
¢ Fan Stg External Wm for usage with a 1 — 3 -staged fan
¢ Fan Variable Spd External Wm for usage with a variable
speed fan. This input works independently from Fan Ovrd
Type.
The fan speed selection from an external wall module is
transferred into the function block via this input.
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Table 292 Inputs of Wm Config Hvac A (Continued)

Input Name

Description

The fan selection can be reset to AUTO at any time, no matter
where the selection came from (either from Sylk or from the
external WM; not the wired fanspeed selection because there is a
switch available).

The reset to AUTO is carried out via
¢ Fan Stg External Wm: Ignore or null
* Fan Variable Spd External Wm: null

¢ Reset Wm: FanSel or All
The logic that applies in Fan Ovrd Behav.

e Range: 0-100 %

null: Auto

HVAC Room
Application Bits

The HVAC Room Application Bits describe the heating and
cooling system installed in the room, for example, that a water
cooling coil, a water heating coil, and an electric heater are
present. With a 2-pipe changeover system, the application sets
the bits at runtime according to the medium available. The values
are simply added according to availability. Null = 65535.

Bitvalues for Cooling

1: Water Clg

2: Electric Clg

4: Clg Fan Only

8: Clg with Pretreated air

Bitvalues for Heating
256: Water Htg

512: Electric Htg

1024: Htg Fan Only
2048: Htg Pretreated air

Example 1:

Installed is a 4-pipe system with water for cooling and water for
heating HVAC Room Application Bits = 1 + 256 = 257.

Example 2:

Installed is a 2-pipe changeover system with water for cooling
and water for heating and with electric heating HVAC Room
Application Bits = 512.

Add either 1 or 256 depending on the water, medium cold, or hot
water availability with small logic.
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Table 292 Inputs of Wm Config Hvac A (Continued)

Input Name

Description

Hvac Md Plant Bits

The room controller receives information from the plant
controller via BACnet on which medium is currently available or
which part of the system is to be operated. In summer only
cooling should be possible, in winter only heating and in the
transition period both.

The enum of BACnet must be converted into the bits by the
application using the Numeric Select function block.

Since the bits distinguish between water and electrical energy, it
is possible to define that. For example, now only electrical
heating is enabled (for example, for cost reasons).

Bitvalues for Cooling (Low Byte)
1: Water Clg

2: Electric Clg

4: Clg Fan Only

8: Clg with Pretreated air

Bitvalues for Heating (High Byte)
256: Water Htg

512: Electric Htg

1024: Htg Fan Only

2048: Htg Pretreated air

Simple approach

e Use 255 to enable all Cooling Outputs for opening

e Use 65280 to enable all Heating Outputs for opening

e Use 65535 to enable all Outputs for opening

Example:

¢ Only cooling is available or allowed: 1 + 2 + 4 + 8 = 15 (or 255)
e Only electric cooling is available or allowed: 2

e Water Cooling and electric heating is possible or allowed: 1 +
512=513

e OnyHeating is available or allowed: 256 + 512 + 1024 + 2048
= 3840 (or 65280)
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Table 292 Inputs of Wm Config Hvac A (Continued)

Input Name

Description

Hvac Md External
Wm Bits

In principle, a room user can select from a wall module which
cooling or heating is to be used. From the TR42 wall module, you
can currently choose between cooling or heating or Auto, while
all options are available from the external wall module. From the
wired-wall module, there is no possibility of cooling or heating
selection.

Bitvalues Cooling (Low Byte)

1: Water Clg

2: Electric Clg

4: Clg Fan Only

8: Clg with Pretreated air

Bitvalues for Heating (High Byte)
256: Water Htg

512: Electric Htg

1024: Htg Fan Only

2048: Htg Pretreated air

Simple approach

e Use 255 to enable all Cooling Outputs for opening

e Use 65280 to enable all Heating Outputs for opening
e Use 65535 to enable all Outputs for opening
Examples:

e User wants to select on the external wall module that only
Cooling may work now: 1 +2 + 4+ 8 =15 (or 255)

e User wants to select on the external wall module that only
Electric Cooling may work now: 2

e User selects on external wall module that only Water Clg and
Electric Htg may work now: 1 + 512 =513

e Userwantstoselecton externalwallmodulethatonly Heating
may work now: 256 + 512 + 1024 + 2048 = 3840 (or 65280)

Typically, the command from the external wall module is sent
over BACnet and then converted in these values and then
connected to the wall module input Hvac Md External Wm Bits.

Hvac Md Internal
Wm Config Bits
(In & Par)

Keep the number on 65535. Currently, this input is not supported
by the TR42-wall module and not by the wired wall module.
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Table 292 Inputs of Wm Config Hvac A (Continued)

Input Name

Description

Reset Wm

With a wall module, the room user can make many settings, for
example, change the setpoint, switch the fan to a certain speed,
select another occupancy mode, or change the Cooling or
Heating mode.

Often these settings make no sense for the next day, and they
should be reset for the next day. Also, it makes sense to reset
these settings in a hotel if a new guest checks in.

There are two methods to perform the reset. Either over the Input
Reset Wm which is coming over BACnet or from a self-
programmed logic or by a logic predefined in the wall module
function block, see Setpt Ord Behav Bits, Fan Ovrd Behav Bits,
Occ Ovrd Behav Bits, and Hvac Ovrd Behav Bits.

The bit values inform the function block what is to be reset. Only
the individual bit values must be added.

The reset occurs as soon as the input Reset Wm changes from O
to another value.

With Bit32, the wall module is done powerless for 30sec; then, the
wall module is reloaded with the proxy file. This can be done every
midnight, for example, if the wall module has a problem. During
that time, the output slots remain on the current value.

Note: Via this input, it is possible to reset all room user settings
even after power-up by writing a value! = null to the input in
the first DDC cycle.

Bit-Values:

0: No Reset

1: Reset Setpoint (Relative and Absolute)

2: Reset Fan Selection

4: Reset Occupancy Override Selection, but not a Holiday mode
8: Reset HVAC Selection (Cooling, Heating etc)

16: Reset Occupancy Override Selection to Holiday Mode

32: Reload the WM

255: Reset All

Example:
To Reset the Setpoint and the Fan Selection
ResetWm=1+2=3
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Table 292 Inputs of Wm Config Hvac A (Continued)

Input Name

Description

Screen Layout
(In & Par)

Screen Layout is used to select the appearance of the display.
For the TR42 wall module, user can choose between the English
text and standardized symbols.

Enums:

1: Show standardized symbols

2: Show English text

3: Symbols and Degree F (*1)

4: Symbols and Degree C (*1)

5: English text and Degree F (*1)

6: English Text with Degree C (*1)

(*1) The value on the display will be either F or C, as desired.

The input and parameter values remain in the unit defined in the
engineering tool.

Home Screen
(In & Par)

The TR42 wall module displays a home screen after power- up or
a few seconds after an operation. A value can be displayed in
large font on the home screen, which can be selected here.

Enums:
1: Black

3: Room Temp
4: Setpoint

5: Humidity

6: Air Quality

2: Scroll all sensor values

Note: The power supply of the Spyder Model 5 or Spyder Model 7
controller needs to be AC. Otherwise, the Humidity and Air
Quality cannot be measured and not shown.

Table 293 Details of Out Fan Stage Ovrd and Out Variable Fan Speed Ovrd

Out Fan Stage Ovrd Out Variable Fan Speed Ovrd
Fan Ovrd Type wall module selection = Off / wall module selection = Off /
Auto/1/72/73 Auto/1/2/3
No Selection or Null A/A/A/A/A Null / Null /7 Null / Null / Null
Off / Auto Off /A/A/A/A 0 % / Null
Off / Auto / On Ooff/A/1/1/1 0% / Null/ 100 %
Off /Auto/1/2(*1) Off /A/1/2/2 Null / Null / Null / Null / Null
Off /Auto/1/2/3(1) Off/A/1/2/3 Null / Null / Null / Null / Null
Off / Auto / 0..100 % (*2) (*3) A/A/A/A/A 0% / Null/ 1..100 %

(*1) This configuration is not supported for a variable speed fan. The result Out Variable
Fan Speed Ovrd is always NULL.

(*2) This configuration is not supported for a Staged Fan. The result is always Out Fan
Stage Ovrd = Auto.

(*3) Not supported by Sylk-TR42.
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Table 294 Output of Wm Config Hvac A Function

Output Name

Description

Out Room Temp

This output indicates the room temperature, measured and
received from the Sylk wall module or coming from the inputs
Room Temp External Wm or Room Temp Wired Wm.

The room temperature can be calibrated via Room Temperature
Calib Offs.

Usually, the external wall module has the highest priority,
followed by the wired wall module and the Sylk wall module with
the lowest priority. However, the Parameter Sylk Sensor
Arbitration Bits, it’s possible to calculate an average or use the
minimum or maximum value.

Range: -58 °F to 302 °F (-50 °C to 150 °C)

Out Room Humidity

This output indicates the relative room humidity, measured and
received from the Sylk wall module or the inputs Room Humidity
External Wm or Room Humidity Wired Wm.

The relative room humidity can be calibrated via Room Humidity
Calib Offs.

Usually, the external wall module has the highest priority,
followed by the wired wall module and the Sylk wall module with
the lowest priority. However, the Parameter Sylk Sensor
Arbitration Bits, it’s possible to calculate an average or See notes
above to use the minimum or maximum value.

Range: O - 100 % relative Humidity

Out Room Air CO2

This output gives out the air quality (CO2), which is measured
and received from the Sylk wall module or coming from the
inputs Room Air Quality External Wm or Room Air Quality
Wired Wm.

The room air quality cannot be calibrated.

Usually, the external wall module has the highest priority,
followed by the wired wall module and the Sylk wall module with
the lowest priority. However, the Parameter Sylk Sensor
Arbitration Bits, it’s possible to calculate an average or use the
minimum or maximum value.

Range: O - 5000 ppm CO2
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Table 294

Output of Wm Config Hvac A Function (Continued)

Output Name

Description

Out Eff Occ Md

The output shows the effective occupancy mode. The effective
occupancy mode is determined from the time program via the
input Occ Sched, the Occupancy Sensor via the input Occ
Sensor or the occupancy override command from the room user.

The user gives the occupancy override command from the Sylk
wall module, wired wall module, or external wall module via the
input Occ Md Cmd External Wm.

In addition, the entire Occupancy Logic can be bypassed via the
Occ Md Prio input.

For diagnostics, see also the other outputs such as Out Cause
(Bit 6, Value 32 = Occupancy Override active, Bit 7, Value 64 =
OccSensor is occupied, Bit 9, Value 256 = OccupancyPrio is
active), Out Occ Md Ovrd, Out Occ Md Ovrd Rem Time and Out
Button Counter.

Enums:

2: Occupied (Default)
3: Off

4: Holiday

5: Unoccupied

6: Standby

7: Bypass

Out Occ Md Ovrd

The output indicates whether the room user has overwritten the
occupancy mode. The effective occupancy logic results from the
inputs Occ Sched and Occ Sensor without overwriting.

The occupancy overwrite is carried out from the user via the wall
module (Wired, TR42 or from the external wall module via Occ
Md Cmd External Wm).

If there is no overwrite from the user, then NO OCC OVRD is
output. Otherwise, the occupancy mode selected by the user is
given.

In addition, the entire occupancy Logic can be bypassed via the
Occ Md Prio input. In this case, an overwrite is possible, but it
has no effect on the effective Occupancy mode Out Eff Occ Md.

If the overwrite mode is only valid for a limited time, the
remaining time is displayed in Out Occ Md Ovrd Rem Time.

For diagnostics, see the other outputs such as Out Cause (Bit 6,
Value 32 = Occupancy Override active, Bit 9, Value 256 =
Occupancy Prio is active), Out Eff Occ Md, Out Occ Md Ovrd
Rem Time, and Out Button Counter.
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Table 294

Output of Wm Config Hvac A Function (Continued)

Output Name

Description

Enums:

2: Overwrite to Occupied active

3: Overwrite to Off active

4: Overwrite to Holiday active

5: Overwrite to Unoccupied active

6: Overwrite to Standby active

7: Overwrite to Bypass active (Temporary Overwrite to Occupied,
see parameter Occ Ovrd Time)

null: No Occupancy Overwrite active (Default)

Out Occ Md Ovrd
Rem Time

The output shows the remaining time of a temporary occupancy
overwrite in minutes. If O min is reached, then the temporary
overwrite is finished, and then the timer changes to null.

Theroom user has overwritten the occupancy mode from the wall
module (From TR42, wired or external wall module). Without
overwriting, the effective occupancy logic would result from Ocec
Sched and Occ Sensor inputs.

Example:

If the user selects the occupancy overwrite mode BYPASS from
the wall module. In this case, the BYPASS mode is active as
defined by the input or parameter Occ Ovrd Time. Out Occ Md
Ovrd Rem Time shows the remaining time of the BYPASS mode,
counting from Occ Ovrd Time to Omin. If the timer is expired, the
occupancy overwrite mode to BYPASS will be finished, and Out
Occ Md Ovrd changes from BYPASS to Null.

For diagnostics, see the other outputs such as Out Cause (Bit 6,
Value 32 = Occupancy Override active, Bit 9, Value 256 =
Occupancy Prio is active), Out Eff Occ Md, Out Occ Md Ovrd
Rem Time, and Out Button Counter.

Range:
0 - 1440 min, showing the remaining time.
null: No occupancy overwrite timer is running (default)

Out Setpt Temp

This output presents the effective room temperature setpoint as
an absolute value in °F or °C (Eng. Unit depending on the setting
in workbench).

The effective setpoint Out Setpt Temp is determined by:

e The effective Occupancy mode Out Eff Occ Md reduces
selection from the eight basic setpoints to 2 (Cooling +
Heating Setpoint).
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Table 294

Output of Wm Config Hvac A Function (Continued)

Output Name

Description

e The setpoint adjuster of the wall module from Sylk or the
external wall module via the input Setpt Adjust External Wm
or from the wired wall module via the input Setpt Adjust
Wired Wm.

¢ ThelnputSetptPrio which bypasses the internal setpoint logic

e The effective HVAC mode Out Eff Hvac Md Bits. If the HVAC
mode contains only bits for cooling, the effective setpoint
corresponds to a cooling setpoint; the same applies to
heating. If Out Eff Hvac Md Bits = O, which means neither
cooling nor heating is possible, then the effective setpoint
Out Setpt Temp is the value between cooling and heating
(thatis 71.6 °F (22 °C))

¢ Indirectly by the fan selection to OFF from the wall module,
indicated by Out Fan Stage Ovrd set to OFF or Out Variable
Fan Speed Ovrd set to O %, which is also reflected in the
effective Occupancy mode Out Eff Occ Md.

e The effective room temperature Out Room Temp. If both
cooling and heating are possible (see Out Eff Hvac Md Bits),
the room temperature determines whether a cooling or
heating setpointis selected. When switching between cooling
and heating and vice versa, there are two timers involved, see
Setpt Md Delay Time and Setpt Off Time.

Note: The setpoint adjustment of the Sylk-WM is retained after
switching the supply voltage off and on (Power resistant or
non-volatile memory).

Range: -58 °F to 302 °F (-50 °C to 150 °C)

Out Setpt Md

This output informs whether the effective room temperature
setpoint Out Setpt Temp is a cooling or heating setpoint. See the
description above.

When Out Setpt Temp changes between a cooling and heating
setpoint or vice versa, the output Out Setpt Md changes to OFF
for the adjustable time Setpt Off Time, which is available as
input and a parameter. This ensures that the change between
cooling and heating is delayed, that the cooling and heating
outputs are opened simultaneously, or that a mixture of cold and
hot water is prevented. Out Setpt Md is OFF if Out Eff Hvac Md
Bits = O is, which is the case if Hvac Md Plant Bits = O is. If Out
Room Temp = Null, then Out Setpt Md = Htg if the HVAC mode
allows heating.

Enums:
3: Off
4: Clg
5: Htg
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Table 294

Output of Wm Config Hvac A Function (Continued)

Output Name

Description

Out Mid Occ Setpt
Temp

For some applications, itis useful to know how the setpoint
would be in Occupied mode, while the current occupancy mode
is not OCCUPIED, for example, during night purge.

Out Mid Occ Setpt Temp shows the value between occupied
cooling and occupied heating considering the setpoint selection
from the wall module.

Example:

Setpt Clg Occ Byp: 73.4 °F (23 °C)

Setpt Htg Occ Byp: 69.8 °F (21°C)

Setpoint adjustment from wall module: +5 °F delta (+3 °C delta)
Out Mid Occ Setpt Temp: 70+ (73-70)/2+5=76.5°F

Out Mid Occ Setpt Temp: 21 +(23-21)/2+3=25°C

A Night purge can reduce the room temperature to 77 °F

(25 °C) at night via unconditioned outside air. When the
occupancy mode changes to occupied in the morning, the room

is already at the right temperature considering the setpoint of the
wall control unit.

Range: -58 °F to 302 °F (-50 °C to 150 °C)

Out Setpt Wm
Display

Out Setpt Wm Display returns the setpoint value shown on the
display of the wall module (such as TR42). Depending on the
Setpt Ovrd Type, the value can be a relative value or an absolute
value. This is used for diagnosis or for a graphic of the wall
control unit.

Note: The setpoint adjustment of the Sylk wall module is retained
after switching the supply voltage off and on.

Range: -58 °F to 302 °F or °F delta (-50 °C to 150 °C or °C delta)
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Table 294

Output of Wm Config Hvac A Function (Continued)

Output Name

Description

Out Fan Stage Ovrd

This output is valid only for a staged fan, not a variable speed fan.
See Out Variable Fan Speed Ovrd for a variable speed fan.

Normally, the application logic on the wiresheet determines the
fan stage. However, the operator can switch the fan from the wall
module to any desired position via Out Fan Stage Ovrd.

When switching OFF via the wall module, the frost and
overheating protection remain active, which means that the fan
stage selection from the wall module will be ignored in this case.

This is also the reason for connecting the fan stage via the input
Fan Stg External Wm to the wall module function block when
using an external wall module.

For diagnostics, see also the other outputs such as Out Cause
(Bit 11, Value 1024 = Fan Override is active).

Note: The fan adjustment of the Sylk wall module is retained after
switching the supply voltage OFF and ON.

Enums:

2: Auto (Default)
3: Off

4: Speed 1 (On)
5: Speed 2

6: Speed 3

Out Variable Fan
Speed Ovrd

This output is valid only for a variable speed fan and not for a
staged fan. See Out Variable Fan Stage Ovrd for a staged fan.

Normally, the application logic on the wiresheet determines the
fan speed. However, the operator can switch the fan from the wall
module to any desired position via Out Variable Fan Speed Ovrd
(From external wall module only, not wired Sylk-TR42 wall
module).

When switching OFF via the wall module, the frost and
overheating protection remain active, which means that the fan
speed selection from the wall module will be ignored in this case.

This is also the reason for connecting the fan speed via the input
Fan Variable Spd External Wm to the wall module function block
when using an external wall module.

For diagnostics, see also the other outputs such as Out Cause
(Bit 11, Value 1024 = Fan Override is active).

Range: O - 100 % while O = Off
null: Auto (Default)
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Table 294

Output of Wm Config Hvac A Function (Continued)

Output Name

Description

Out Eff Hvac Md
Bits

In order to understand the logic, it is necessary to know what is
installed in the room, whether a cooling unit, a heating unit, or
both are installed, or if a 2-pipe changeover system is installed.
This information is passed to the function block via the HVAC
Room Application Bits input.

In addition, the primary plant controller must provide
information about the available energy and whether the heating
system, cooling system, or both systems are currently
operational. This information is given to the function block via
the HVAC Md Plant Bits input.

Finally, the operator can set a specific HVAC mode like cooling,
heating, or auto via the wall module.

The HVAC mode distinguishes between cooling and heating and
can also distinguish between water, electrical, and air energy. The
flexibility is realized by using bits. The bits 1 to 8 stand for cooling
and 9 to 16 for heating, whereby the bits have a fixed
assignment.

For example, bit 1 stand for water energy, bit 2 for electrical
energy, bit 3 for fan only, and bit 4 for pretreated air energy.

Note: If Out Eff Hvac Md Bits is O, then neither cooling nor heating
is possible. In this case, one of the inputs HVAC Room
Application Bits, Hvac Md Plant Bits, or Hvac Md External
Wm Bits, probably has the value O, or a non-available
medium was selected as HVAC mode via the wall module.

Note: The HVAC adjustment of the Sylk wall module is retained
after switching the supply voltage OFF and ON.

Bits
The HVAC mode output is a decimal value, although it represents

single bits. Decimal values can be converted to binary values with
a decimal to binary converter.

If no bitis set, neither cooling nor heating is possible.

Bit 1: Cooling with cold water

Bit 2: Cooling with electrical energy
Bit 3: Cooling with fan only

Bit 4: Cooling with pretreated cold air
Bit 5: Cooling Reserved

Bit 6: Cooling Reserved

Bit 7: Cooling for User definable

Bit 8: Cooling for User definable
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Table 294 Output of Wm Config Hvac A Function (Continued)

Output Name Description

Bit 9: Heating with hot water

Bit 10: Heating with electrical energy
Bit 11: Heating with fan only

Bit 12: Heating with pretreated warm air
Bit 13: Heating Reserved

Bit 14: Heating Reserved

Bit 15: Heating for User definable

Bit 16: Heating for User definable

A simple approach is to use the complete byte for cooling or

heating.

¢ Cooling: 255 means Bit 1 - Bit 8 is set to true.

¢ Heating: 65280 means Bit9 - Bit 16 is set to true.

¢ Auto: 65535 means all Cooling and Heating Bit 1 — Bit 16 are
true.

Example 1:

Out Eff Hvac Md Bits = 1538.

Convert 1539 to binary results in 11000000010.
Bit 11 is true: Heating with fan only.

Example 2:
e If Out Eff Hvac Md Bits = O, then no cooling and no heating is
possible.

¢ If Out Eff Hvac Md Bits = 255, then cooling is possible.
e |f Out Eff Hvac Md Bits = 65280, then heating is possible.

e |fOut Eff Hvac Md Bits = 65535, then cooling and heating are
possible.
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Table 294 Output of Wm Config Hvac A Function (Continued)

Output Name Description

Out Cause The output Out Cause provides different states for diagnosis to
see the current happening condition in the object.

The output shows as a decimal value, although it represents
single bits. With a decimal to the binary converter, you can
convert the decimal value into bits (for example, enter in the
browser: convert decimal value to binary).

e Bitl, Value 1: Frost or Overheat is active

e Bit 2, Value 2: Setpoint Adjustment from wired, Sylk, or
external wall module is set.

e Bit 3, Value 4: The input Setpt Shift Demand Limit is not O.

e Bit4,Value 8: The Setpt Md Delay Time is active. This is the
time before switching between cooling and heating and vice
versa.

¢ Bit5, Value 16: The Setpt Off Time is active. This is the time
for a change between cooling and heating and vice versa in
which the output Out Setpt Md is set to OFF.

e Bit 6, Value 32: An occupancy override is active.

e Bit 7, Value 64: The occupancy sensor via the input Occ
Sensor is OCCUPIED.

e Bit 8, Value 128: This bit is set for 1 DDC cycle after the
conventional WM button is pressed for a short time.

e Bit9, Value 256: The input Occ Md Prio is active, which
overwrites the internal occupancy logic.

e Bit 10, Value 512: An Hvac Ovrd is active.

e Bitll, Value 1024: A Fan Ovrd is active, which means the
selected fan speed isn't on AUTO.

e Bit12, Value 2048: The bitis set for 1 DDC cycle after the
conventional WM button is pressed for a medium time.

e Bit 13, Value 4096: The bit is set for 1 DDC cycle after the
conventional WM button is pressed for a long time

e Bitl4, Value8192: Theinput Setpt Prio is active, overwriting
the internal setpoint logic.

e Bit 15, Value 16384: There is a communication failure with
the Sylk wall module.

e Bit 32, Value 32768: The Sylk wall moduleis currently loaded
(See also Reset Wm, Bit 32).
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Table 294

Output of Wm Config Hvac A Function (Continued)

Output Name

Description

Example:

Out Cause = 1090

Convert 1090 to binary results in 10001000010.
Starting from the right side (Bit 1):

Bit 2 is true: A setpoint from the wall module is set

Bit 7 is true: The occupancy sensor detects OCCUPIED.

Bit 11 is true: The fan speed is selected manually from wall
module.

Out Button Counter

The wired wall module button is connected to the terminal
configured via Byp Fan Terminal. The Out Button Counter is
incremented whenever the push button is pressed on the wired
wall module. This allows the button to be tested or used for other
functions within free programming.

Range: 0..65535-0..65535
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When you select the Tr40 Model as inputs, outputs, and parameters, more options are
added to the wall module function block like Sylk wall module parameter group.

Table 295 Parameter of Wm Config Hvac A

Parameter Name

Description

Wm Model

The function block supports various wall operating devices like
wired, Sylk device or an external wall module.

Note: A wall module that communicates via BACnet or Modbus is
called an external wall module. It can be a Honeywell wall
module, such as the Modbus wall module TR80, or a third-
party vendor wall module.

Even without a wall module, the function block determines the
Occupancy mode, the Setpoint, the Heating or Cooling mode,
and other things. Visibility rules determine whether input or
output slots are shown or hidden. The same is applicable for
parameters.

1: No WM connected

2: Tr40 (Temperature)

3: Tr40-H (Temperature, Humidity)

4: Tr40-CO2 (Temperature, Air Quality CO2)

5: Tr40-H-CO2 (Temperature, Humidity, Air Quality CO2)

6: Tr42 (Temperature)

7: Tr42-H (Temperature, Humidity)

8: Tr42-C0O2 (Temperature, Air Quality CO2)

9: Tr42-H-CO2 (Temperature, Humidity, Air Quality CO2)

20: External WM (BACnet, Modbus, etc)

Occ Ovrd Selection

Itis used to determine whether or not the room user has the
ability to overwrite the occupancy mode from the wall module.

As aresult, 170 slots and parameters are displayed or hidden
based on this parameter.

Overwrites can be performed from a wired wall module with an
overwrite button, a Sylk wall module via the display, or an external
wall module.

Values:
1: No Occupancy Overwrite
2: Occupancy Overwrite
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Table 295 Parameter of Wm Config Hvac A (Continued)

Parameter Name

Description

Setpt Ovrd Type Par
(In & Par)

The input or parameter defines whether the operator obtains a
relative setpoint or an absolute setpoint selection via the wall
module. At the same time, the setpoint selection can also be
deactivated.

Depending on the selected Setpt Ovrd Type, the limits Min Clg
Setpt Selection, Max Clg Setpt Selection, Min Htg Setpt
Selection, and Max Htg Setpt Selection must be adapted.
Enum:

1: No Setpoint Override

2: Relative

3: Absolute
null: No Setpoint Override

Default Value:
1: No Setpoint Overwrite

Fan Ovrd Type Par
(In & Par)

The function block supports a 1 — 3 speed fan and a variable
speed fan.

Normally the application determines the fan speed or position. If
the room user does not like that fan speed, he can override it via
the wall module.

This input or parameter Fan Ovrd Type is used to configure the
desired behavior of the fanspeed selection from the wall module.
The programmer uses this to determine which the operator can
select fan stages or speed from the wall module.

The Staged Fan uses the output Out Fan Stage Ovrd. The
variable speed fan the output Out Variable Fan Speed Ovrd.
Fan Ovrd Type is not valid for an external wall module (BACnet,
Modbus) coming via Fan Stg External Wm and Fan Variable
Spd

External Wm.

"No Selection" means that the user has no possibility to change
the fanspeed. In this case, the output for the staged fan is Out

Fan Stage Ovrd = Auto, and the output for the variable speed fan
is Out Variable Fan Speed Ovrd = Null (Auto).

Default Value:
1: No Selection: No fanspeed selection possible from wall module
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Table 295 Parameter of Wm Config Hvac A (Continued)

Parameter Name

Description

Hvac Ovrd Selection

Hvac Ovrd Selection is used to select whether the room user may
or may not overwrite the wall module's HVAC mode (Cooling or
Heating). For example, the room user could switch to HEATING in
the winter to avoid COOLING if the sun shines into the room. The
overwrite can be done from a TR42 wall module or an external
WM (Not from a wired wall module). With “No HVAC overwrite,”
the parameter Sylk wall module — Show Item Bits should also be
adjusted.

Values:
1: No HVAC overwrite
2: HVAC overwrite allowed

Expert Mode

In Expert Mode, more 1/0 slots and parameters are displayed for
advanced programmers, providing more functionality.

Values:
0: Standard (Default)
1: Expert

Out Save

e Master Sync Enabled: If you setitto “true,” the last output will
be set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the
controller restart.

e Out Room Temp: To enable or disable the Out Room Temp
feature.

e  Out Eff Occ Md: To enable or disable the Out Eff Occ Md
feature.

e OutSetpt Tepm To enable or disable the Out Setpt Tepm
feature.

e OutSetpt Md To enable or disable the Out Setpt Md feature.

e Out Eff Hvac Md Bits: To enable or disable the Out Eff Hvac
Md Bits feature.
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Table 296 Parameter of Wm Config Hvac A - wired wall module

Wired wall
module
Parameters

Description

Byp Fan Terminal

This parameter is used to configure the connection terminal for the
Occupancy override button and fan overwrite selection on the wired
wall module. The details on the range and their respective
supported controller's information are given below:

Range:

UI1 - RS4N, RS5N, RL4N, RL6N, VA423B24N.

UI2 - RS4N, RS5N, RL4N, RL6N, VA423B24N.

UI3 - RS4N, RS5N, RL4N, RL6N, VA423B24N.

Ul4 - RS4N, RS5N, RL4N, RL6N, VA423B24N.

UI5 - RL4N, RL6N, RL8N*

UI6 - RL4N, RL6N, RL8N*

UI7 - Not supported

UI8 - Not supported

UI9 - Not supported

UI10 - Not supported

UIO1 - VA75I24NM, VAT5IB24NM, VAT5M24NM, VAT5MB24NM.
Ul02 - VAT5I124NM, VAT5IB24NM, VAT5M24NM, VAT5MB24NM.
UIO3 - VA75I124NM, VAT5IB24NM, VAT5M24NM, VAT5MB24NM.
Ul04 - VAT5I124NM, VAT5IB24NM, VAT5M24NM, VAT5MB24NM.
UIOS5 - VA75I124NM, VAT5IB24NM, VAT5M24NM, VAT5MB24NM.
UIO06 - VAT5I124NM, VAT5IB24NM, VAT5M24NM, VAT5MB24NM.
UIO7 - VAT5I124NM, VAT5IB24NM, VAT5M24NM, VAT5MB24NM.
UIO8 - Not supported

UI09 - Not supported

UIO010 - Not supported

UIO11 - Not supported

UIO12 - Not supported

UIO13 - Not supported

UlO14 - Not supported

UIO15 - Not supported

UIO16 - Not supported
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Table 296 Parameter of Wm Config Hvac A - wired wall module (Continued)

Wired wall
module Description
Parameters

Led Terminal Some wired wall modules have a LED to indicate the effective
occupancy mode or an occupancy overwrite. Depending on the
hardware used (Spyder Model 5 and Spyder Model 7), a separate
LED outputis available, or the LED is operated on an AO withOV =
LED OFF or 5V =LED ON. The details on the range and their
respective supported controller's information are given below:

Range:

AO1 - RS4N, RS5N, RL4N, RL6N, RL8N*, VA423B24N.

AO2 - RL4N, RL6N, RL8N*, VA423B24N.

AO3 - Not supported

AO4 - Not supported

AOS5 - Not supported

AOG - Not supported

Led Output - RL8N*

UIO1 - VA75I24NM, VAT5IB24NM, VAT5M24NM, VAT5MB24NM.
Ul02 - VA75I24NM, VAT5IB24NM, VAT5M24NM, VAT5MB24NM.
UIO3 - VA75I24NM, VAT5IB24NM, VAT5M24NM, VAT5MB24NM.
Ul04 - VAT5I24NM, VAT5IB24NM, VAT5M24NM, VAT5MB24NM.
UIOS5 - VA75I24NM, VAT5IB24NM, VAT5M24NM, VAT5MB24NM.
UI06 - VA75I24NM, VAT5IB24NM, VAT5M24NM, VAT5MB24NM.
UIO7 - VA75I24NM, VAT5IB24NM, VAT5M24NM, VAT5MB24NM.
UI08 - Not supported

UI09 - Not supported

UIO010 - Not supported

UIO11 - Not supported

UIO12 - Not supported

UIO13 - Not supported

UlO14 - Not supported

UIO15 - Not supported

UIO16 - Not supported

Led Mode The wired WM can display the Effective occupancy mode
(recommended) or occupancy overwrite via the LED.
Range:

0: LED is not used.

1: Show the Occupancy override.

2: Show the effective Occupancy Mode (Default).

Note: RL8N*- Totally, there are only two physical analog inputs available to connect a wired wall
module with an RL8N controller, but three physical analog inputs are required to connect a
wired wall module to read the room temperature, the setpoint, and the Fan speed switch and
occupancy selection.
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Table 297

Parameter of Wm Config Hvac A - Sylk wall module

Parameters - Sylk
wall module

Description

Wm Address

This parameter is used to configure the Sylk wall module address.

Range: 0-15 (1 = Default = Factory default from TR42 wall
module)

Screen Layout Par
(In & Par)

Screen Layout is used to select the appearance of the display.
For the Tr42 wall module, there is the possibility to choose
between the English text and standardized symbols.

Enums:

1: Show standardized symbols

2: Show English text

3: Symbols and Degree F (*1)

4: Symbols and Degree C (*1)

5: English text and Degree F (*1)

6: English Text with Degree C (*1)

(*1) Displayed on Display in selected C or F, but the Input and

Output Slots and parameter remain in the unit defined in the
engineering tool.

Default Value:
1: Show standardized Symbols

Home Screen Par
(In & Par)

The Tr42 wall module displays a home screen after powerup

or a few seconds after an operation. A value can be displayed
in large font on the home screen, which can be selected here.
Enums:

1: Black

2: Scroll all sensor values

3: Room Temp

4: Setpoint

5: Humidity

6: Air Quality

Default Value:

3: Room Temperature

Show ltems Bits

In addition to the home screen, the TR42 display shows various
other values or menus for operation, which are defined here. Add
the bit values of the items you want the operator to see.

Bit-Values:

1: Show Room Temperature

2: Show Setpoint

4: Show the effective occupancy mode

8: Show and allow the change of the occupancy overwrite
16: Show and allow the change of the effective HVAC mode
32: Show the fan stage and allow the change of the fan stage
64: Show the humidity

128: Show the air quality

Default: 255 (All Bits true, show all)
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Table 297 Parameter of Wm Config Hvac A - Sylk wall module (Continued)

Parameters - Sylk
wall module

Description

Sylk Sensor
Arbitration Bits

In some cases, in addition to the Sylk wall module, there can be
an external sensor (such as from BACnet) or a wired sensor or
both. For example, because the Sylk wall module is poorly placed,
calculate an average value. Inputs with the value NULL are
ignored for that calculation.

The external sensor is usually given the highest priority, followed
by the wired and Sylk sensors. Bit values can be used to combine
various sensors. Add the bit values of the desired operations.

Example:

The average room temperature of the Sylk wall module and a
wired room sensor is to be calculated as the effective room
temperature Out Room Temp. The maximum humidity of the
Sylk wall module and a wired humidity sensor are to be used as
Out Room Humidity.

Sylk Sensor Arbitration Bits =1 + 128 = 129.

Bit-Values:

0: Default (Highest priority has the external sensor, then wired,
then Sylk)

1: Average room temperature from all valid values
2: Reserved. Do not use.

4: Minimum value of all valid room temperatures
8: Maximum value of all valid room temperatures
16: Average room humidity from all valid values
32: Reserved. Do not use.

64: Minimum value of all valid room humidity
128: Maximum value of all valid room humidity
256: Average room air quality from all valid values
512: Reserved. Do not use.

1024: Minimum value of all valid room air quality
2048: Maximum value of all valid room air quality

Table 298 Parameter of Wm Config Hvac A - Roomtemp

Parameters -
Roomtemp

Description

Room Temp Calib
Offs Par
(In & Par)

The Calibration Offset is added to the room temperature, whether
the room temperature comes from Room Temp External Wm,
from Room Temp Wired Wm, or the Sylk wall module. The offset
can be positive or negative. Thus, a measuring error can be
corrected, for example, by an inappropriate positioning of the
WM.

Range: -58 °F to 302 °F (-50 °C to 150 °C)

Default Value: O Delta °F (O Delta °C).
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Table 299 Parameter of Wm Config Hvac A - Humidity

Parameters - Description
Humidity P
Room Humidity The Calibration Offset is added to the room humidity, whether
Calib Offs Par the room humidity comes from Room Humidity External Wm,
(In&Pan) Room Humidity Wired Wm, or the Sylk wall module. The offset
can be positive or negative. Thus, a measuring error can be
corrected, for example, by an inappropriate positioning of the
WM.
Range: -100 to 100 %
Default Value: O Delta % r.H.
Table 300 Parameter of Wm Config Hvac A - Occupancy
Parameters - N
Description
Occupancy

Occ Sensor Behav
Bits

If an occupancy sensor is present, it can be used to influence the
occupancy mode. The different occupancy behaviors can be
combined via these bits. Add the bit values of the operations you
want.

With this, you can realize two concepts:

1. With OCCUPIED, the occupancy sensor increases the com-
fort

2. With UNOCCUPIED, the occupancy sensor reduces the
comfort (recommended)

Note: Do not mix the concepts.
Example:

The scheduler = OCCUPIED but the Occupancy Sensor =
UNOCCUPIED. The effective occupancy mode Out Eff Occ Md
should change to Standby. Use the value 1 = Occ to Stby.

Bit-Values for concept 1
4: Stby to Occ

16: Unocc to Occ

32: Unocc to Stby

Bit-Values for concept 2
1: Occ to Stby

2: Occ to Unocc

8: Stby to Unocc
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Table 301

Parameter of Wm Config Hvac A - Occupancy Ovrd

Parameters -
Occupancy Ovrd

Description

Occ Ovrd Type Bits
Par
(In & Par)

The occupancy mode determined from Occ Sched and Occ
Sensor can be changed at any time via the wall module (External
BACnet/Modbus, wired, or the Sylk wall module).

The Occ Ovrd Type Bits parameter defines which occupancy
overrides from wired and Sylk wall modules should be possible
for this application. If the wall module user does not change the
occupancy mode, enter zero here. Otherwise, add the bit values
of the occupancy modes which are to be selected by the operator.
The supported occupancy override modes depend on the wall
module. See Wm Model.

Bitvalues for Wm Model Wired WM with LED Button.

0: NoManOvrd

2: Holiday

4: Unocc

32: Bypass until event Occ Sched = Occ, see also Occ Ovrd Time
null: NoManOvrd.

Bitvalues for Wm Model Tr42.
0: NoManOvrd

32: Bypass, see also Occ Ovrd Time
null: NoManOvrd.

Default Value:

0: No manual occupancy overwrites
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Table 301 Parameter of Wm Config Hvac A - Occupancy Ovrd (Continued)

Parameters -
Occupancy Ovrd

Description

Occ Ovrd Behav Bits

A room user can overwrite the occupancy mode via the wall
module.

The overwrite can be manually reset on the wall module via Wm
Reset input or by an automatic condition defined here.

Example:

The room user adjusts the occupancy mode via the wall module
at 17:00 (5:00 pm) to leave the office. The next day at 7:00 (7:00
am), the office should be in an OCCUPIED state. Solution: At
17:00 (5 pm), the user overwrites the occupancy mode to
UNOCCUPIED. Occ Ovrd Behav Bits get the value 8, which
means that next morning when Occ Sched receives an
OCCUPANCY mode, the occupancy override to UNOCCUPIED is
reset, and the Occ Sched mode becomes active as Out Eff Occ
Md.

Bit-Values:

1: Overwrite to Unoccupied until Occ Sched changes to
Occupied

2: Overwrite to Unoccupied until Occ Sched changes to Stby

4: Overwrite to Unoccupied until Oce Sched changes to Unocc
8: Overwrite to Unoccupied until Occ Sensor changes to Occ
16: Overwrite to Unoccupied until Occ Sensor changes to Unocc

32: Bypass until Occ Sched changes to Occ. The Bypass is
canceled then, Out Eff Occ Md is set to Occ, and Occ Md Ovrd
Rem Time is set to Null
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Table 301 Parameter of Wm Config Hvac A - Occupancy Ovrd (Continued)

LTSS Description
Occupancy Ovrd P
Occ Ovrd Time Par If no occupancy sensor is installed in the room or if the
(In & Par)

occupancy sensor does not switch from the UNOCCUPIED to the
OCCUPIED mode, the wall module user can select the occupancy
override mode BYPASS.

The user can select an occupancy override to BYPASS from the
external wall module, the wired, and the Sylk wall module. For the
wired and the Sylk wall module, Occ Ovrd Type Bits need to be
set accordingly.

The occupancy mode BYPASS uses the same setpoint as the
occupied mode, but only for a certain period. This duration is
entered here over Occ Ovrd Time. When the time has elapsed,
the occupancy mode returns to the value determined by Occ
Sched and Occ Sensor. The BYPASS occupancy mode can also
be terminated earlier by the user via the wall module.

Example:

The occupancy mode on the weekend is Unoccupied. Suppose
you come to the office and choose the mode BYPASS as
occupancy override at the wall module. The BYPASS mode is
activated for an Occ Ovrd Time of 480 min. After 300 minutes, if
you leave the office and forget to reset the BYPASS mode on the
wall module. After 480 min, the occupancy override mode
BYPASS is terminated, and the effective occupancy mode

changes back from BYPASS to UNOCCUPIED.
Range: O - 1440 min, null means O min

Default Value: 180 min
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Table 302 Function - Setpoint

Setpoint
Parameters

Description

Setpt Clg Overheat
Off Holiday Par
(In & Par)

The room temperature setpoint is determined by the effective
occupancy mode Out Eff Occ Md. There is a cooling and heating
setpoint for each occupancy mode (OCCUPIED, STANDBY,
UNOCCUPIED, OFF /7 HOLIDAY). See the separate setpoint
description below.

This input or parameter represents the room temperature cooling
setpoint when the room controlis switched off (such as
Fanspeed overwrite to OFF from wall module), or the occupancy
mode is in holiday mode (such as Occupancy overwrite to
HOLIDAY from wall module). In this case, the output Out Eff Occ
Md is set to OFF or HOLIDAY.

The setpoint is higher than the Setpt Clg Unocc setpoint to save
as much energy as possible while the room is not used for a
longer time.

The setpoint is activated when a cooling application is installed
(See input HVAC Room Application Bits), and a cooling medium
is present (See input Hvac Md Plant Bits), and the room user
enabled cooling via the wall module (See input Hvac Md
External Wm Bits and Hvac Md Internal Wm Bits). In this case,
the output Eff Hvac Md Bits represents a cooling HVAC mode. If
this setpoint is active, then the output Out Setpt Md shows
cooling.

Irrespective of this setpoint, the Room Temp Overheat input
protects the building from overheating damage by simply
overwriting the cooling and heating outputs independent of the
HVAC, setpoint, and PID control.

Range: -58 °F to 302 °F (-50 °C to 150 °C)

Default Value: 95 °F (35 °C)

Setpt Clg Unocc Par
(In & Par)

The room temperature setpoint is determined by the effective
occupancy mode Out Eff Occ Md.

This input or parameter represents the room temperature cooling
setpointwhen the effective Occupancy mode is UNOCCUPIED. In
this case, the output Out Eff Occ Md is set to UNOCCUPIED.
Range: -58 °F to 302 °F (-50 °C to 150 °C)

Default Value: 82.4 °F (28 °C)

Setpt Clg Stby Par
(In & Par)

The room temperature setpoint is determined by the effective
occupancy mode Out Eff Occ Md.

This input or parameter represents the room temperature cooling
setpoint when the effective Occupancy mode is STANDBY. In this
case, the output Out Eff Occ Md is set to STANDBY.

Range: -58 °F to 302 °F (-50 °C to 150 °C)

Default Value: 77 °F (25°C)
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Table 302 Function - Setpoint (Continued)

Setpoint
Parameters

Description

Setpt Clg Occ Byp
Par
(In & Par)

The room temperature setpoint is determined by the effective
occupancy mode Out Eff Occ Md.

This input or parameter represents the room temperature cooling
setpoint when the effective Occupancy mode is OCCUPIED or
BYPASS (temporary Occupied). In this case, the output Out Eff
Occ Md is set to OCCUPIED or BYPASS.

Range: -58 °F to 302 °F (-50 °C to 150 °C)

Default Value: 73.4 °F (23 °C)

Setpt Htg Occ Byp
Par
(In & Par)

The room temperature setpoint is determined by the effective
occupancy mode Out Eff Occ Md.

This input or parameter represents the room temperature
heating setpoint when the effective Occupancy mode is
OCCUPIED or BYPASS (temporary Occupied). In this case, the
output Out Eff Occ Md is set to OCCUPIED or BYPASS.
Range: -58 °F to 302 °F (-50 °C to 150 °C)

Default Value: 69.8 °F (21°C)

Setpt Htg Stby Par
(In & Par)

The room temperature setpoint is determined by the effective
occupancy mode Out Eff Occ Md.

This input or parameter represents the room temperature
heating setpoint when the effective Occupancy mode is
STANDBY. In this case, the output Out Eff Occ Md is set to
STANDBY.

Range: -58 °F to 302 °F (-50 °C to 150 °C)

Default Value: 66.2 °F (19 °C)

Setpt Htg Unocc Par
(In & Par)

The room temperature setpoint is determined by the effective
occupancy mode Out Eff Occ Md.

This input or parameter represents the room temperature
heating setpoint when the effective Occupancy mode is
UNOCCUPIED. In this case, the output Out Eff Occ Md is set to
UNOCCUPIED.

Range: -58 °F to 302 °F (-50 °C to 150 °C)

Default Value: 60.8 °F (16 °C)

Setpt Htg Frost Off
Holiday Par
(In & Par)

The room temperature setpoint is determined by the effective
occupancy mode Out Eff Occ Md.

This input or parameter represents the room temperature
heating setpoint when the room control is switched off (such as
Fanspeed overwrite to Off from wall module), or the occupancy
mode is in HOLIDAY mode (such as Occupancy overwrite to
HOLIDAY from wall module). In this case, the output Out Eff Occ
Md is set to OFF or HOLIDAY.

Range: -58 °F to 302 °F (-50 °C to 150 °C)

Default Value: 46.4 °F (8 °C)
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Table 302 Function - Setpoint (Continued)

Setpoint A
Parameters S nbten
Setpt Md Delay This time prevents frequent changes between cooling and
Time heating (Setpt Md). If the room temperature falls below the

heating setpoint in cooling mode or if the room temperature
exceeds the cooling setpoint in heating mode, the time is started.
If the condition is stable for the entire time, the setpoint mode
change between cooling and heating and vice versa is
performed. If the condition is no longer given, the time is stopped
and starts again from the beginning when the condition is again
fulfilled.

Range: 0-14400 sec

Setpt Off Time Par

When a change is determined from a cooling setpointto a
heating setpoint or vice versa, shown on Out Setpt Md, the
setpoint mode always first changes to the OFF state for the Setpt
Off Time before the new setpoint mode is set. O or "null"
deactivates the Off Mode. This ensures that a heating and
cooling valve is not opened simultaneously.

Example:

If there is a setpoint mode change from cooling to heating when
the cooling valve is fully open, for example, because the setpoint
on the wall module has been changed, the cooling valve will close
while the heating valve opens simultaneously. With a 4-pipe
system, the cold water return flow could be increased depending
on the position of the registers; with a 4-pipe system using a
common register for cooling and heating (that is ceiling), even
mixing between cold and warm water would take place, since
both valves are open at the same time. During the Off-Mode, the
cooling valve closes and remains closed until the Setpt Off Time
has elapsed.

Range: 0 - 28800 sec

Default Value: O sec
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Table 303 Parameter of Wm Config Hvac A Function - Occupancy Ovrd

Setpoint Override . ..
Description
Parameters
Min Clg Setpt If the user selects the setpoint of the wired WM Setpt Adjust
Selection Par Wired Wm, the Sylk wall module (not the value of the external
(In & Parn) wall module Setpt Adjust External Wm) is limited by this input or

parameter.

The limitation can be done via the application depending on for
example, the effective Occupancy mode Out Eff Occ Md.

null means that the setpoint of the wall module cannot be
changed in the cooling mode (Out Setpt Md is Cooling).

Typical Values:
e |f Setpt Ovrd Type is Relative: -9 °F delta (-5 °C delta)
e If Setpt Ovrd Type is Absolute: 53.6 °F (12 °C)

e |fadifferentengineering unitis displayed on the wall module
than is specified in the engineering tool Control Manager,
then this range is also converted; this means this input or
parameter does not need to be recalculated in the wiresheet.

Default Value: 53.6 °F (12 °C) or -9 °F (-5 °C)

Max Clg Setpt
Selection Par
(In & Par)

If the user selects the setpoint of the wired WM Setpt Adjust
Wired Wm, the Sylk wall module (not the value of the external
wall module Setpt Adjust External Wm) is limited by this input or
parameter.

The limitation can be done via the application depending on for
example, the effective Occupancy mode Out Eff Occ Md.

"null” means that the setpoint of the wall module cannot be
changed in the cooling mode (Out Setpt Md is Cooling).

Typical Values:
e |f Setpt Ovrd Type is Relative: 9 °F delta (5 °C delta)
¢ |f Setpt Ovrd Type is Absolute: 86 °F (30 °C)

e Ifadifferentengineering unitis displayed on the wall module
than is specified in the engineering tool Control Manager,
then this range is also converted; this means this input or
parameter does not need to be recalculated in the wiresheet.

e |f Max Clg Setpt Selection < Min Clg Setpt Selection, then
Max Clg Setpt Selection = Min Clg Setpt Selection.

Default Value: 86 °F (30 °C) or +9 delta °F (+5 delta °C)
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Table 303 Parameter of Wm Config Hvac A Function - Occupancy Ovrd (Continued)

Setpoint Override
Parameters

Description

Min Htg Setpt
Selection Par
(In & Par)

If the user selects the setpoint of the wired WM Setpt Adjust
Wired Wm, the Sylk wall module (not the value of the external
wall module Setpt Adjust External Wm) is limited by this input or
parameter.

The limitation can be done via the application depending on the
effective Occupancy mode Out Eff Occ Md.

"null” means that the setpoint of the wall module cannot be
changed in the heating mode (Out Setpt Md is Heating).

Typical Values:
* If Setpt Ovrd Type is Relative: -9 °F delta (-5 °C delta)
¢ If Setpt Ovrd Type is Absolute: 53.6 °F (12 °C)

e Ifadifferentengineering unitis displayed on the wall module
than is specified in the engineering tool Control Manager,
then this range is also converted; this means this input or
parameter does not need to be recalculated in the wiresheet.

Default Value: 53.6 °F (12 °C) or -9 delta °F (-5 delta °C)

Max Htg Setpt
Selection Par
(In & Par)

If the user selects the setpoint of the wired WM Setpt Adjust
Wired Wm, the Sylk wall module (not the value of the external
wall module Setpt Adjust External Wm) is limited by this input or
parameter.

The limitation can be done via the application depending on the
effective Occupancy mode Out Eff Occ Md.

null means that the setpoint of the wall module cannot be
changed in the heating mode (Out Setpt Md is Heating).

Typical Values:
e |f Setpt Ovrd Type is Relative: 9 °F delta (5 °C delta)
¢ |f Setpt Ovrd Type is Absolute: 86 °F (30 °C)

e |fadifferentengineering unitis displayed on the wall module
thanis specified in the engineering tool Control Manager, this
range is also converted; this means this input or parameter
does not need to be recalculated in the Wiresheet.

e If Max Htg Setpt Selection < Min Htg Setpt Selection, then
Max Htg Setpt Selection = Min Htg Setpt Selection.

Default Value: 86 °F (30 °C) or +9 delta °F (+5 delta °C)
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Table 303 Parameter of Wm Config Hvac A Function - Occupancy Ovrd (Continued)

Setpoint Override
Parameters

Description

Setpt Ovrd Behav
Bits

A room user can overwrite the setpoint via wall module.
An overwrite can be performed manually by entering the Wm
Reset input or automatically by a defined condition.

Example:

The room user overwrites the setpoint to +9 °F delta (+5 °C delta)
on the TR42 wall module, and then he leaves the office. The next
day the setpoint should not have any setpoint offset.

Setpt Ovrd Behav Bits are set to 4, which means that when Occ
Sched receives a UNOCCUPIED mode in the evening, the
setpoint overwrites with +9 °F delta (+5 °C delta) are reset to O
delta °F or delta C°. With thevalue 1 + 2 + 4 =7, any Occ Sched
change would reset the setpoint overwrite.

Bit-Values:

1: The Setpt overwrite is valid until Occ Sched changes to
Occupied.

2: The Setpt overwrite is valid until Occ Sched changes to Stby.
4: The Setpt overwrite is valid until Occ Sched changes to Unocc.
8: The Setpt overwrite is valid until Oce Sensor changes to Occ.

16: The Setpt overwrite is valid until Occ Sensor changes to
Unocc.
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Table 304 Parameter of Wm Config Hvac A Function - Fan Ovrd

Fan Ovrd
Parameters

Description

Fan Ovrd Behav Bits

A room user can overwrite the fan speed via the wall module.

An overwrite can be performed manually by entering the Wm
Reset input or automatically by a defined condition.

Example:

In the afternoon, the room user changes the fan stage to stage 3
before leaving the office. The fan should run in AUTO mode the
next day without any fan overwrite.

The value of Fan Ovrd Behav Bits is 1+2+7, which means that
when Occ Sched receives an UNOCCUPIED mode in the evening,
the fan stage overwrite to stage 3 is reset to AUTO. This saves
energy until the next day. The fan overwrites reset to AUTO with
every Occ Sched change, which is seven.

Bit-Values:

1: The Setpt overwrite is valid until Occ Sched changes to
Occupied

2: The Setpt overwrite is valid until Occ Sched changes to Stby
4: The Setpt overwrite is valid until Occ Sched changes to Unocc
8: The Setpt overwrite is valid until Occ Sensor changes to Occ

16: The Setpt overwrite is valid until Occ Sensor changes to
Unocc

32: If Out Fan Stage Ovrd = Off or Out Variable Fan Speed Ovrd
=0 %, then set Eff Occ Md = Off. A running bypass time is
stopped and, an occupancy overwrite is ignored and reset. Out
Setpt Temp changes to Setpt Clg Overheat Off Holiday or Setpt
Htg Frost Off Holiday with an Out Setpt Md = Clg or Htg or Off
depending on the Room Temperature. Off if HVAC mode is
missing.

Table 305 Parameter of Wm Config Hvac A Function - Hvac Mode Ovrd

Hvac Mode Ovrd
Parameters

Description

Hvac Md Internal
Wm Config Bits Par

Keep the number on 65535. Currently, this inputis not supported
by the Sylk Tr42-wall module and not by the wired wall module.

Default Value:
Null: 65535
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Table 305 Parameter of Wm Config Hvac A Function - Hvac Mode Ovrd (Continued)

Hvac Mode Ovrd
Parameters

Description

Hvac Ovrd Behav
Bits

Users of the room can override the HVAC Mode (Cooling or
Heating) via the wall module.

An overwrite can be performed manually by entering the Wm
Reset input or automatically by a defined condition.

Example:

In the afternoon, the room user changes the HVAC mode to
Cooling, and then he leaves. The next day the HVAC mode should
be AUTO. Otherwise, the heating will not work in the morning,
and the room will keep cold.

HVAC Ovrd Behav Bits receive the value 1, which means that the
next day in the morning, when OCC Sched receives an
OCCUPIED mode, the HVAC mode overwrite is reverted to AUTO.

Bit-Values:

1: The HVAC overwrite is valid until Occ Sched changes to
Occupied

2: The HVAC overwrite is valid until Occ Sched changes to Stby
4: The HVAC overwrite is valid until Occ Sched changes to Unocc
8: The HVAC overwrite is valid until Occ Sensor changes to Occ
16: The HVAC overwrite is valid until Occ Sensor changes to
Unocc
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Relative Setpoint

Relative Setpoint from Wallmodule (Allowed Sp) @ Reference to Input/Output/Parameter
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Fig. 472 WmConfigHvacA Function - Relative Setpoint

Absolute Setpoint

Absolute Middle Setpoint from Wallmodule (Allowed Sp)
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Fig. 473 WmConfigHvacA Function - Absolute Setpoint
Example: Wired Wallmodule on VAV IP controller

1. Onboard 10 Wiresheet
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Below you will find the print screens of the terminal function blocks. For the terminals Fan
speed + Bypass and Wall module LED, no connections to the WmConigHvacA function
block are necessary.

UIO_1 - Fanspeed+Bypass

Uio Terminal

Qut 3860560,00 {ok}
Out Cause Normal {ok}
In Type - fnull}
In Characteristic - {null}
In Reset - {null}
Pin Ul0-1
P:In Type Par Analoglnput]
P: In Characteristic Par milliOhms
# Wired Wm: Bypass button+fanspeed switch

Fig. 474 Uio Terminal (Fanspeed+Bypass)

Ul0_4 - Setpoint

Uio Terminal

Qut 40,54 {ok}F2
Qut Cause Normal {ok}
In Type - fnull}
In Characteristic - {null}
In Reset - fnull}
Pin Ulo-4
P:In Type Par Analoglnput
P: In Characteristic Par SetPt10KCharacterist
# Wired Wm: Setpoint

Fig. 475 Uio Terminal (Setpoint)

Ul0_2 - Wallmodule LED

Uio Terminal

Qut - {null}
Qut Cause Normal {ok}
In - {null}
In Type - fnull}
In Characteristic - fnull}
In Reset - fnull}
Pin uUlo-2
P:In Type Par AnalogQutput
P: In Characteristic Par Direct_0_10 Volt
# Wired Wm: LED with 5 Volt

Fig. 476 Uio Terminal (Wall Module LED)
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UI0_3 - Roomtemp

Uio Terminal

Out 24,96 {oklF2
Out Cause Normal {ok}
In Type - fnull}
In Characteristic - {null}
In Reset - fnull}
Pin Ulo-3
P: In Type Par Analoglnput
P: In Characteristic Par NTC20K
# Wired Wm: Room Temperatue

Fig. 477 Uio Terminal (Roomtemp)

2. Logic on periodic wiresheet to support the wired wall module.

WmConfigHvacA =
Wm Config Hvac A =
Execution 21
Unoccupied Qut Room Temp 25,06 fok}|
Constl Numeric Qut Eff Occ Md Unocc {ok}
Execution 23 Out Occ Md Ovrd - {null}|
Out 5,00 {ok} Qut Occ Md Ovrd Rem Time 0 fok}
Qut Setpt Temp 29,78 {ok}
Qut Setpt Md Clg|
Setpt Relative #3 Out Fan Stage Ovrd Speedl On
Linear Graph L= E4Room Temp Wired Wm 25,06 {ok}|
Execution 22| Occ Sched Unocc fok}
Qut 1,78 {ok] Setpt Adjust Wired Wm 1,78 {ok}|
Enable - {null Hvac Room Application Bits - {null}|
Hin 40,50 {ok] Hvac Md Plant Bits - {null
P: Operation _ Limited # Wired Wallmodule
# -5..+5K Setpt|
& GeneralSettings 2 SetptRelative (Linear Graph)
[l Wm Model WiredWrTempSetptledButtonFanspead [Ml Execution 22
[ Occ Ovrd Selection Enabled (Ml Function Block Name/Annotation/Composite Flash Memory Usage |0 B[0-200]
[ Setpt Ovrd Type Par  [Relative out BRIk
- == Enable - {mull}
Ul Fan Ovrd Type Par Off Auto 1 2 3
— In 40,49 {ok}
Ll Expert Mode Standard
X1 - {null}
=4 '\'\.flredWaHmodute x2 ~ il
Up Byp Fan Terminal  |UIQl vi -~ tnuil)
Ul Led Terminal uIoz Y2 ~ {mull}
[l Led Mode ShowEffOccMode £ X1 Par 95,74
& OccupancyOvrd 4 2 par 14,26
[l Occovrd Type Bits Par 32 £} v1Par 5,00
(M Occovrd Time Par 180 min [0-=inf] &k v2par 500
& setpoint £} Operation Limited
=4
— pO{n £} out Save Out Save Fields
& ?fztpomtOvrd [ P: Operation Limited
Ll Min Clg Setpt Selection Par -5,00 W 5. .+5K Setpt

[ Max Clg Setpt Selection Par 5,00
(@ Min Htg Setpt Selection Par  |-5, 00
[l Max Htg Setpt Selection Par 5,00

Fig. 478 Logic of wired wall module function block and property sheet
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9 MODBUS FUNCTION BLOCK

A Modbus device is defined via the Modbus device function block. Using the Modbus
device configuration view, user can configure various types of read and write registers (for
example, Coil, Discrete Input, Holding Register, Input Register, and so on). Refer to the IRM
Engineering user guides for more information on Modbus device config view and device
copying, duplicating, or templating.

0 Modbus

TE ModbusDevice

Fig. 479 Modbus Function Block

The Modbus device is shown on the left side in the figure below. The dotted line indicates
which Modbus devices have which inputs and outputs.

In the wiresheet view, drag and drop the Modbus Device function block and double click on
the Modbus Device to open the configuration view. Add the read and write data points. On
the wiresheet, a function block Modbus Read Point or Modbus Write Point is automatically
created for each data point. The names of the function blocks correspond to the name of
the data points.

ModbusDevice & Modbus Read Point &
Modbus Device Modbus Read Point
Execution 1 Execution 2|
P: Device Address 1] Out - {null|;|
nchild = R - e o el el e el el n:child
1 ]
1
1
|
1
1 Modbus Write Point &
1 Modbus Write Point
| Execution 3|
1 Qut - {null
1 In - {null
R TN rprr—— n=child J

Fig. 480 Modbus Device

When a Modbus device fails to respond to a register poll command, the register is added to
the list of "Failed Registers." Following that, the controller only polls this single register
every 10 seconds. If the register was successfully read, it is read again in the defined
interval.
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In Control Manager,

make the following changes.
Table 306 Modbus Device Settings

Device Setting

Description

Modbus Baudrate

(default), 38400, and 57600.
Default Baud Rate: 19.2 Kbps

Supported Baud Rate: 1200, 2400, 4800, 9600, 14400, 19200

If the speed is not important, select a low speed (for example,
9.6 kB). This increases the communication reliability.

Modbus Parity

Odd / Even / None
Default: None

Modbus Stop Bits lor2
(@l Modbus Baudrate Baud19200
(@l Modbus Parity Even
[l Modbus Stop Bits 1

Fig. 481 Modbus Device Setting in Control Manager

Property Sheet

i

ModbusDevice

Modbus Device ‘ﬁl\‘
Execution il
P: Device Address 1
n:child '

ModbusDevice (Modbus Device)

(@il Execution
(@l Function Block Name/Annotation/Composite Flash Memory Usage
£+ Device Address

[l Master SyncEnabled | true

[l Device Address 1 [1-247]
£} Byte Order

[ Master SyncEnabled | @ true

@ Byte Order LittleEndian
£} Max Read Point Count

[ Master Sync Enabled @ true

[l Max Read Point Count |5 [1-20]
@l P: Device Address

LittleEndian

Fig. 482 Modbus Device Function Block and Property Sheet
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Table 307 Outputs of Modbus Device

Output Name

Description

n:child

Shows the relation to the corresponding Modbus Read and Write
points.

Table 308 Parameters of Modbus Device

Parameter Name

Description

Device Address

This is the Modbus device address connected to the Modbus
network.

Device Address is unique across Modbus network.

Numeric: 32-Bit (integer); Range: 1- 247; Default: O

Byte order

It specifies the byte order to be used when communicating with
Modbus registers.

Enumerated; Range: 0-3; Default: 1

0: Big Endian (for example, Bytel, Byte 2, Byte 3, Byte 4 for a
32-bit integer value) - For Register and for Word (2 register
read), you get MSB first from the Modbus device.

1: Little Endian (for example, Byte 2, Byte 1 or Byte 4, Byte 3,

Byte 2, Byte 1) - For Register and for Word, you get LSB (2
register read) first from the Modbus device.

2: Little Endian with word swap (for example, Byte 2, Byte 1,
Byte 4, Byte 3) - For Register, you get LSB first, and for Word (2
register read), you get MSB first from the Modbus device.

3: Big Endian with word swap (for example, Byte 3, Byte 4,

Byte 1, Byte 2) - For Register, you get MSB first, and for Word (2
register read), you get LSB first from the slave device.

Max Read Point
Count

It specifies the maximum number of registers that can be read
from the Modbus device in a single polling cycle. This is the
value with which the Modbus device will communicate.

Numeric: 32-Bit (integer); Valid Address Range: 1-20;
Default: 5
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Modbus Configuration Screen

The Modbus device is configured by double-clicking on the Modbus Device function block.
A special configuration screen is displayed, where Modbus points can be programmed. An
example of how to create Modbus points is shown below.

ModbusDevice

Device Address Byte Order Max Read Points Count
[l. ] [1-247] [ BigEndian '] [5 ] [0-20]

Read Points | Write Points |

Total Read Points : 9 m m

Read Point

Read Point Name Read Point Type Address Operation Mode  Scaling Factor Data Format Event Bit Bseiectan
Masking(Hex)
(Dec/Hex) A
ExtWM_OccSens... ReadHoldingRegi... 0 / 0x0000 Low o Uint16 OxFFFFFFFF 8]
ExtWM_TB7Shor... ReadHoldingRegi... 1/ 0x0001 Low 1] Uintl6 OxFFFFFFFF o
ExtWM_Occlong... ReadHoldingRegi... 2 / 0x0002 Low 1] Uint16 OXFFFFFFFF 5]

Fig. 483 Modbus Device Configuration Screen
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Modbus Read Point

Property Sheet
A Modbus Read Point [Modbus Read Paint)
[ Execution 2
@ Function Block Name/Annotation/Composite Flash Memory Usage 0 B [0-900]
 Qut - [null}
== Qut Cause - {null}
£¥ Read Point Type ReadCoil
[ Master SyncEnabled | true
li Read Point Type ReadCoil
ﬂ Device Address 1
[ Master SyncEnabled | true
(Ml Device Address 1
£} Byte Order LittleEndian
li Master Sync Enabled .truE
(@i Byte Order LittleEndian
Modbus Read Point I.i\'. £} Read Point Address 225
MOdbU-S Read Point [l Master SyncEnabled | true
Execution 2 @ Read Point Address 225 [0-65535]
Out = M £¥ scaling Factor 2
‘|n:child [ Master SyncEnabled | true
[l Scaling Factor 2 [-3-3]
£} Data Format SingleBit
li Master Sync Enabled .true
li Data Format SingleBit
£} Event Bit Masking ijiiiiig
(Ml Master Sync Enabled | true
li Event Bit Masking fELLEfEf Radix=16 [0 - Fffffff]
£ out save Out Save Fields
[ Master SyncEnabled | true
[ out @ Disable
[ out cause @ Disable
ﬂ Operation Mode Irm Parameter Fields
[ Master SyncEnabled | true
[l Mode Normal
li PollTime 1] s[1-86400]

Fig. 484 Modbus Read Point Function Block and Property Sheet

Input

Table 309 Input of Modbus Read Point

Input Name Description

n:child Shows the relation to the corresponding
Modbus device in the wiresheet.
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Table 310 Output of Modbus Read Point

Output Name Description
Out Modbus Output: 32-Bit value, Null
(This value type can be Boolean, Integer, Unsigned Integer or
float)

e Boolean: This value type represents data in two states: true
or false, on or off. This information is stored in a 32-bit (4-
byte) register with a value ranging from O to 1.

e Signed Integer or Integer: A signed 32-bit integer, is a
variable type taking up 4 bytes in memory, with the ability to
hold a value ranging from -2147483648 to 2147483647.
The signed part of the integer refers to its ability to represent
both positive and negative values.

e Unsigned Integer: A 32-bit unsigned integer can hold a
value from O to 4294967295.

¢ Float: A float is a 32-bit single-precision value, sometimes
called real. With a floating type value, very small and large
numbers are possible.

When the system cannot read from the register, it will display

output as null.

Out Cause Exception Code or Cause, Numeric: 32-bit value
OutCause Enums:

: No error

: lllegal register address

: lllegal argument

: Porting layer error

: Insufficient resources

:1/0 Error

: Protocol stack In Illegal state

: Retry 170 operation

: Timeout error occurred

10: Illegal function exception

11: [llegal data address

12: Illegal data value

13: Slave device failure

14: Slave acknowledge

15: Slave device busy

16: Memory parity error

17: Gateway path unavailable

18: Gateway target device failed to respond
100: Others

255: Data Not Ready (When the register is in initial
configuration).

oO~NOONPHPWNEO

Note: Only Outand OutCause are exposed to the on wiresheet view. All other parameters are hidden.
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Table 311 Parameters of Modbus Read Point

Parameter Name

Description

Read Point Type

Modbus Slave Register Type
Enumerated: 1- 4, Default: 1

1: Read Coil (FC - 1)

2: Read Discrete Inputs (FC - 2)

3: Read Holding Registers (FC - 3)
4: Read Input Registers (FC - 4)

Device Address

Itis the slave device address (Modbus Slave devices connected
to the serial network). The Device Address is unique across the
Modbus network.

Numeric: 32-Bit (Integer); Range: 1-247; Read-Only (This is not
editable by the user; itis provided by the Modbus Device to
which this register is configured.)

Byte Order

It specifies the byte order to be used when communicating with
Modbus registers.

e 0:Big Endian (for example, Bytel, Byte 2, Byte 3, Byte 4 for
a 32-bit integer value) - For Register and for Word (2 register
read), you get MSB first from Modbus device.

e 1:Little Endian (for example, Byte2, Byte 1 or Byte 4, Byte
3, Byte 2, Byte 1) - For Register and for Word, you get LSB (2
register read) first from the Modbus device.

e 2:Little Endian with word swap (for example, Byte 2, Byte
1, Byte 4, Byte 3) - For Register, you get LSB first, and for
Word (2 register read), you get MSB first from Modbus device.

e 3: Big Endian with word swap (for example, Byte 3, Byte 4,
Byte 1, Byte 2) - For Register, you get MSB first, and for Word
(2 register read), you get LSB first from Modbus device.

Read Point Address

Numeric: 32-Bit (integer); Default: O
A 32-bit integer is a variable type taking up 4 bytes in memory,
with the ability to hold a value ranging from - O to 65535.

Scaling Factor

To convert the register value to the required units, apply a
scaling factor of 10 to it. A scale factor of +2 would multiply the
value by 100, while a scale factor of -2 would multiply the value
by 0.01.

Note: The parameter is not valid for Register Type 1 (Read Coil FC-
1) and 2 (Read Discrete Inputs FC-2)
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Table 311 Parameters of Modbus Read Point (Continued)

Data Format Determines the number of consecutive registers written and
how the value is converted to register values.

Enumerated; Default: O

0: Single Bit

1:Intl6

2:uintl6

3:int32

4: uint32

5: float (4-byte, single precision)

Event Bit Masking Event Bit Masking determines which bits in the Modbus device
data must be retained for processing the Read Data Register.
The other bits are ignored. When a successful change of value in
the masked bit area occurs, the Event program folder is invoked.
Numeric: 32Bit (integer)

Range: 0x00000000 to OxFFFFFFFF (HEX);

Default Value: OxFFFFFFFF (HEX)

¢ Periodic Folder: If the function block is in the periodic
program wiresheet, there will be a maximum delay of 500 ms
before the value is used for logic.

e Event Folder: If we include the function block in the event
program wiresheet, the logic will be executed immediately
whenever the value changes to > O.

Out Save Out Save Master Sync Enabled: If you set it to TRUE, the last
output will be set as output for one cycle after the controller
restarts. The application can use it to return to the same state
before the controller restart.

Out: To enable or disable the Out feature.

Out Cause: To enable or disable the Out Cause feature.

Operation Mode Enumerated; Default: 2: LOW

1: Do not read (Outputis NULL)

2: Low Polling rate (Register is read after multiple of 5seconds)
one register at a time.

3: Medium Polling rate (Register is read after all high priority
registers are read) one register at a time.

4: High Polling rate (Register is read every 50miliseconds).

Note: If no high priority polling rate is assigned to any register,
medium priority register will be read every 50 milliseconds
one register at a time if present.

Note: The Modbus Read function block's parameters Device Address, Byte Order, and Max Read
Registers Count are copied from the Modbus Device Function Block and are not editable. This
can be done in the Modbus Device function block's parent.
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Steps to add Modbus Read Point:

Step 1. In the Nav tree, expand the IRM Program folder of the controller and double-
click on the Periodic program.
Step 2. Drag ModbusDevice from palette and drop it to periodic program wiresheet.

é IrmBacnetDevicel
O Alarm Source Info

@ Paoints
© virtual
OAlarms
Q Schedules
°Trend Logs
ModbusDevice &ﬂj
@ config Modbus Device
Execution 1]
IS IRM Program F:Device Address o

v/ Control Manager
E Periodic program

I:é Event program
E On board 10

- Palette
[~} E ,@ ihonlrmControl

D Cutputs
O Light
D Sunblind

D Wallmodule

Q Modbus

.E ModbusDevice

Fig. 485 Adding Modbus Device
If desired, you can change the Modbus device name.

Step 3. Double-click on the Modbus device to view below Modbus Device Configuration
View screen.

Step 4. Select Read Points tab and click Add.
ModbusDevice

Device Address Byte Order Max Read Points Count
[1 ] [1-247] [ BigEndian '] [5 ] [0 - 20]

Read Points Write Points |

Total Read Points : 9 m

Fig. 486 Modbus Device Configuration Screen

Step 5. Enter the following detail like the Point name, Read Point address, Read Point
Type,and Data Formatin the Modbus Read Point window. In the below example,
for Loytec Thermostat and its Modbus details.

Step 6. Click OK.
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The L-STAT operates as a Modbus slave in Modbus RTU mode. The default Baudrate is set
to 57600, the default parity is set to ‘none’ and the default address is set to 1. The
communication with a Modbus master device will work with Modbus function code Ox03
(Read Holding Registers) Modbus function code Ox06 (Preset Single Register).

: Regist . -
Name AZ%'S el Bit Position
S s B[] u][10]9 876543 ][2]1]0

0x0030

sensor_value_0

| internal temperature |

Fig. 487 Modbus Registers

Sensor value O, sensor value 1 and sensor value 3 are 16 Bit signed values. All other sensor
values are defined as 16 Bit unsigned since there are no negative values to expect.

Example 1: Modbus Read Device

The point type to read is "Read Holding Registers,” and the register is "48." The operation
mode must be set to Low (as the temperature is an analog input). Set the operation mode to
Medium or High depending on the impact on the control), the scaling factor based on the
output value and data format as unsigned Int16, and the Event Bit Masking to OxFFFFFFFF
because there is no need to block the bits.

Add Modbus Read Point

Read Point Name Read Point Address (Dec/Hex) Read Point Type
[ExtWM_Temp ] [48 ] [0 -9999] [ ReadHoldingRegisters V]
Operation Mode Scaling Factor Data Format

[ Low V] [-1 ] [-3-+3] [ Uintl6 V]

Event Bit Masking(Hex)
[OxFFFFFFFF ] [0 - FFFFFFFF]

OK Cancel

Fig. 488 Modbus Read Device Point configuration

ExtWM_Temp1l i
ModbusDevice .: Modbus Read Point - =
Modbus Device L - Execution 2
Execution 1 Out 25.00 {ok}
P: Device Address 4 Out Cause 0 {ok}
n:child FE == == == == = chijld

Fig. 489 Modbus Read Device Function Block
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Modbus Write Point

Property Sheet

A, Modbus Write Point {Modbus Write Point)

Modbus Write Point &

Modbus Write Point

Execution 3

Qut - {null}

In - {null}
"nechild

Input

li Execution

[ Function Block Name/Annotation/Composite Flash Memory Usage

= Qut
w= Out Cause
w—In
£F write Point Type
@l Master Sync Enabled
m Write Point Type
£F Device Address
(@il Master Sync Enabled
(@il Device Address
£} Byte Order
(@l Master Sync Enabled
(@i Byte Order
£+ Write Point Address
(@l Master Sync Enabled
(@l Write Point Address
£¥ significant Change
@l Master Sync Enabled
(@ significant Change
£* DataFormat
(@il Master Sync Enabled
[i Data Format
£ Operation Mode
(@l Master Sync Enabled
(@l Operation Mode
ﬂ Out Save
(@l Master Sync Enabled

(@i Out

ﬁ Qut Cause

. true

WriteSingleCoil

. true

1

. true

LittleEndian

. true

225 [0-65535]

. true

2.0

. true

SingleBit

. true

PeriodicSending

. true
. Disable
. Dizable

3

0

- {nuall}

- {mull}

- {null}
WriteSingleCoil

LittleEndian

225

2.0

SingleBit

Periodicsending

Out Save Fields

Fig. 490 Modbus Write Point Function Block and Property Sheet

Table 312 Input of Modbus Write Point

B[0-900]

Input Name

Description

In Writes to the Modbus holding register
Numeric: 32-Bit floating point value (float), “null” = Ignore
n:child Shows the relation to the corresponding Modbus device in the

wiresheet.
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Table 313 Output of Modbus Write Point

Output Name

Description

Out

Modbus Output: 32-Bit value, Null
(This value type can be Boolean, Integer, Unsigned Integer or
float)

Boolean: This value type represents the data in two states viz.
true or false, on or off, etc. This data is stored in a 32-Bit (4
byte) register ranging from O-1.

Signed Integer or Integer: A signed 32-bit integer is a
variable type taking up 4 bytes in memory, with the ability to
hold a value ranging from -2147483648 to 2147483647.
The signed part of the integer refers to its ability to represent
both positive and negative values.

Unsigned Integer: A 32-bit unsigned integer can hold a
value from O to 4294967295.

Float: A float is a 32-bit single-precision value, sometimes
called real. With a floating type value, very small and large
numbers are possible.

When the system is not able to read from the register, it will
display output as null.

Out cause

Exception Code or Cause, Numeric: 32-bit value
Outcause Enums:

~N~NoOoOupPpPWNEREO

: No error

: lllegal register address

: lllegal argument

: Porting layer error

: Insufficient resources

:1/0 Error

: Protocol stack In Illegal state
: Retry I/0 operation

8: Timeout error occurred

10:
11:
12:
13:
14:
15:
16:
17:
18:

Illegal function exception

Illegal data address

Illegal data value

Slave device failure

Slave acknowledge

Slave device busy

Memory parity error

Gateway path unavailable

Gateway target device failed to respond

100: Others
255: Data Not Ready (When the register is in initial
configuration).
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Table 314 Parameter of Modbus Write Point

Parameter Name

Description

Write Point Type

Modbus Slave Register Type
Enumerated: 1-4, Default: 1

5: Write Single Coil (FC-5)

6: Write Single Register (FC-6)

15: Write Coils (FC-15)

16: Write Multiple Registers (FC-16)

Device Address

Modbus device address (to which this coil belongs)
Device Address is unique across the Modbus network.

Byte Order

It specifies the byte order to be used when communicating with
the Modbus registers.

e 0:Big Endian (for example, Bytel, Byte 2, Byte 3, Byte 4 for
a 32-bitinteger value) - For Register and for Word (2 register
read), you get MSB first from the Modbus device.

e 1:Little Endian (for example,Byte2, Byte 1 or Byte 4, Byte
3, Byte 2, Byte 1) - For Register and for Word, you get LSB (2
register read) first from the Modbus device.

e 2:Little Endian with word swap (for example, Byte 2, Byte
1, Byte 4, Byte 3) - For Register, you get LSB first, and for
Word (2 register read), you get MSB first from the Modbus
device.

e 3:Big Endian with word swap (for example, Byte 3, Byte 4,
Byte 1, Byte 2) - For Register, you get MSB first, and for Word
(2 register read), you get LSB first from the Modbus device.

Write Point Address

Numeric: 32-Bit (integer); Default: O
A 32-bitinteger is a variable type taking up 4 bytes in memory,
with the ability to hold a value ranging from - O to 65535.

Significant Change

The difference between the current value of In and the last
transmitted value that will cause the new value to be sent to the
Modbus device.

Numeric: 32-Bit floating point value (float) Default: O.

Data Format

Enumerated; Range: O - 7; Default: O
0: Single Bit

1:Intl6

2:uintl6

3:int32

4: uint32

5: float (4-byte, single precision)
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Table 314 Parameter of Modbus Write Point (Continued)

Parameter Name Description

Operation Mode Enumerated; Range: 1-2; Default: 2-Periodic Sending
1: Do Not Send
2: Periodic Sending

e Out Save Master Sync Enabled: If you set it to TRUE, the last
Out Save .

output will be set as output for one cycle after the controller
restarts. The application can use it to return to the same state
before the controller restart.

e Out: To enable or disable the Out feature.

e Out Cause: To enable or disable the Out Cause feature.

Steps to add Modbus Write Point:

Step 1. Double-click on the Modbus device to view below Modbus Device Configuration
View screen.

Step 2. Select Write Points tab and click Add.

ModbusDevice

Device Address Byte Order Max Read Points Count
[1 ] [1-247] [ BigEndian '] [5 [0 - 20]

Read Points
Total Write Points : 8 m

Fig. 491 Modbus Write Device Configuration Screen

Step 3. Enter the following detail like the Point name, Write Point address, Write Point
Type, and Data Formatin the Modbus Write Point window. In the below example,
for Loytec Thermostat and its Modbus details.

Step 4. Click OK.
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: Register Bit Position
Regiervame | ko8
eSS Ms w12l ]9[8[7]6]5a4a[3[2][1]o0
. L416
set_point max 0 0x01A0 [0x012C]
Fig. 492 Modbus Registers
Write Point Name Write point Address (Dec/Hex) Write Point Type
[ExtWM_MaXTempSp ] [416 ] [0 -9999] WriteSingleRegister v
Data Format Significant Change
[ Uint16 v] [1 ]
Fig. 493 Modbus Write Device Configuration
Ext_MaxTempSp #Z
Modbus Write Point " =
ModbusDevice e Execution 3
Modbus Device L Out 30.00 {ok}
Execution Qut Cause 0 {ok}
P: Device Address 4 In 30.00 {ok}
n:child === = = =n:child
Fig. 494 Modbus Write Device Function Block
490
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CHAPTER

O DATA FUNCTION BLOCK

The following Date function blocks are available in the honlrmControl Palette that can be
configured and used to create the required application logic:

e Alarm

e Counter

b O DataFunction
4 EE Alarm
b EE Counter

Fig. 495 Data Function Block
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The Alarm function generates an alarm based on the input's value in relation to the high
and low limits. It is possible to create up to 32 alarm function blocks that map to nvoError.

The function block keeps track of the alarm status and delay timer from iteration to
iteration. These are cleared upon power-up or reset. It is not required to connect the output
of this function block to the input of another function block for this function block to
function. (This is because a function block's output has no value if it is not connected.)

The Alarm Function Block is unique in that it also sets or resets a nvoError bit. When the
Alarm Status value is set to "true," the configured bit in nvoError is set. When the Alarm
Status is set to "false," the configured bit in nvoError is cleared.

nvoError: A multi-byte network variable provided by the engineering tool indicates errors.
The nvoError map can be accessed via the controller's property sheet view. The nvoError
map is made up of ten one-byte fields because each byte is 8 bits long. A maximum of 80
bits can be used to indicate errors. Each bit corresponds to an alarm.

Property Sheet

A, Alarm (Alarm)
(@l Execution 5
[l Function Block Name/Annotation/Compasite Flash Memory Usage 0 B[0-900]
== Alarm Status - [mull}
WValue - [mull}
High Limit - {null}
Low Limit - [null}

,_J,Mam] & ,]J

Alarm

Execution 5
Alarm Status - {null}
Value - {null}
High Limit - {null}
Low Limit - {null}
Preset Time - {null}
Post Time - {null}
Disable - {null}

Preset Time - [null}

Post Time

== Disable

£+ High Limit Par
(M Master Sync Enabled
(@ High Limit Par

£+ Low Limit Par
(@i Master Sync Enabled
(@ Low Limit Par

i:} Preset Time Par
(@l Master Sync Enabled
(M Preset Time Par

£¥ Post Time Par
[l Master Sync Enabled
(@l Post Time Par

ﬁ Out Save
(M Master Sync Enabled

0@ Alarm Status

. true

0.00

. true

0.00

. true

1}

. true

]

. true

. Dizable

s [0-32767]

s[0-32767]

- {null}
- {null}
0.00

0.00

0s

0s

Out Save Fields

Fig. 496 Alarm Function Block and Property
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Preset

TimeStarts

Tene starts agan

High

Preset Tome PostTeme
« > —)*
1/ N AN AA50 AN0 A\ aLy Vil
V| AV NNV NV NN\
o !

|‘/.- NN

|
AN

Alamm Status cannot

Preset cleared be cleared until

Post Time expres

Alarm

Status

Fig. 497 Alarm Logic Diagram

Table 315 Input of Alarm

Input Name

Description

Value

Input Value.
Numeric: 32-Bit floating Point value >= -inf-<inf, Default: Null

High Limit

Input High Limit.
Numeric: 32-Bit floating value >= -inf-<inf, Null

Low Limit

Input Low Limit.
Numeric: 32-Bit floating value >= -inf-<inf, Null

Preset Time

Normal to Alarm delay (Sec).
Numeric: 32-Bit numeric value (0-32767), Null

Post Time

Alarm lock on delay (Sec).
Numeric: 32-Bit numeric value (0-32767), Null

Disable

Alarm lock on delay (Sec).
Numeric: Binary value: O-1, Null

Table 316 Output of Alarm

Output Name

Description

Alarm Status

Alarm Status
False (0), True (1)
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Table 317 Parameter of Alarm

Parameter Name Description
High Limit Par Input High Limit.
Numeric: 32-Bit floating value: >=-inf-<inf, Default O
Low Limit Par Input Low Limit.
Numeric: 32-Bit floating value: >=-inf-<inf, Default O
Preset Time Par Normal to Alarm delay (Sec)
Numeric: 32-Bit numeric value: 0-32767, Default O
Post Time Par Alarm lock on delay (Sec).
Numeric: 32-Bit numeric value: 0-32767, Default O
Out Save e Master Sync Enabled: Ifyou setitto TRUE, the last output will

be set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the
controller restart.

e Alarm Status: To enable or disable the Alarm Status feature.

Examples

The alarm status is "true” if the value is constantly greater than the High Limit or less than
the Low Limit for the Preset Time. When you set the alarm to "true," it stays that way for at
least the Post Time.If the value is still outside of the limits at the end of the Post Time, the
alarm will continue to sound. The alarm status is set to "false” if the value is within limits
and the Post Time has expired.

Example 1: Alarm (High Limit Alarm)

Alarm =

Alarm -

Execution 15
Alarm Status true {ok}
Value 40.00 {ok}
High Limit 100.00 {ok}
Low Limit 50.00 {ok}
Preset Time 5.00 s {ok}
Post Time 10.00 s {ok}!
Disable - {null}

Fig. 498 Alarm - High Limit Alarm
Example 2: Alarm (Low Limit Alarm)

Alarm e

Alarm L -

Execution 15
Alarm Status true {ok}
Value 40.00 {ok}
High Limit 100.00 {ok}
Low Limit 50.00 {ok}
Preset Time 5.00 s {ok}
Post Time 10.00 s {ok}
Disable - {null}

Fig. 499 Alarm - Low Limit Alarm
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Counter

The Counter function block counts the input's leading-edge transitions.

Counter

Counter '@
Execution 6
Count - {null}
Input - {null}
Enable - {null}
Preset - {null}
Preset Value - {null}
Count Value - {null}
Stop At Zero - {null}

If the enable is "true” and the input changes from "false" to "true," the count value is
incremented or decremented. Negative values reduce the number of items in the count.

If presetis set to "true,” count equals preset value. The function block keeps track of the
previous state of the input from iteration to iteration so that it can detect a transition.

This is cleared upon power-up or reset.

Property Sheet

A, Counter (Counter)
[i Execution

[@ Function Block Name/Annotation/Composite Flash Memory Usage

Count

== |nput

w= Enable

= Preset
Preset Value
Count Value

= Stop At Zero

i:f Input Par
(@ Master Sync Enabled

[i Input Par

£F Enable Par
(@ Master Sync Enabled
[l Enable Par

i:f Preset Par
(@l Master Sync Enabled
[i Preset Par

L} Preset Value Par
(@l Master Sync Enabled
(@ PresetValue Par

£F countvalue Par
(@l Master Sync Enabled
@ Countvalue Par

i} Stop At Zero Par
(@l Master Sync Enabled
[i Stop At Zero Par

i} Out Save
(@l Master Sync Enabled

[i Count

. true

false

. true

true

. true

false

. true

0.00

. true

1.00

. true

false

.truc—
. Enable

1] B[0-900]
- [nall}
- {mall}
- [nall}
- {mall}
- [nall}
- {mall}
- [nall}

false

true

false

0.00

1.00

false

Out Save Fields

Fig. 500 Counter Function Block and Property Sheet
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Table 318 Inputs of Counter Function

Input Name

Description

Input Numeric: Binary point value O - 1, Default: Null
Enable Numeric: Binary value O - 1, Default: Null
Preset Preset input will set the counter to preset value.

Numeric: Binary value O - 1, Default: Null

Preset value

Numeric: 32 Bit Floating value >=-inf-<inf, Default: Null

Count value

This value will be used to increment or decrement the counter.
Positive values are incremented, while negative values are
decremented.

Numeric: 32-Bit floating value >=-inf-<inf, Default: Null

Stop at Zero

When this input is enabled, the counter will stop counting.
Numeric: Binary value O - 1, Default: Null

Table 319 Output of Counter Function

Output Name

Description

Count

Counter value

Table 320 Parameters of Counter Function

Parameter Name

Description

Input Par Numeric: Binary point value O - 1, Default: Null.
Enable Par Numeric: Binary value O - 1, Default: Null.
Preset Par Preset input will set the counter to preset value.

Numeric: Binary value O - 1, Default: Null.

Preset Value Par

Numeric: 32 Bit Floating value >=-inf-<inf, Default: Null.

Count Value Par

This value will be used to increment or decrement the counter.
Positive values are incremented, while negative values are
decremented.

Numeric: 32-Bit floating value >=-inf-<inf, Default: Null.
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Table 320 Parameters of Counter Function (Continued)

Parameter Name Description

Stop At Zero Par When you enable this input, the counter will stop counting.
Numeric: Binary value: O-1, Default: Null

be set as output for one cycle after the controller restarts

controller restart.

e Count: To enable or disable the Count feature.

Out Save e Master Sync Enabled: Ifyou setitto TRUE, the last output will
.The
application can use it to return to the same state before the

Input/Output
value
2 Time
Input e
(X) Counter increments by 2 B4N§
the count value = 2 when
Count¥al =2, Enable =1, the input transitions from
Preset = 0, StopatZero =0 False to True
[ s -
_6_—\ R
’ // —~
&
Z [ .| Counter increments by 2 as
0 > the count value = 2 when
utput 0 Time the input transitions from
(Y) False to True
Counter decrements by 2
as the count value = -2
when the input transitions
-é'—' from False to Trus Counter decrements by 2
4 '\\ as the count value = -2
when the input transitions
2 / \ 1 from False to True
Output L 8
(YL; pu O/ e Tirme
Preset = 4, so

Output is set to 4

>

Output held at zero even
though Input transitions
CountVal = -2, Enable =1, from False to True as
Preset = 4, StopatZero = 1 StopatZero is enabled

. . : [ I
Fig. 501 Transition versus Time with Positive and Negative Count Values
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Examples

Example 1: Counter (Incremental Counter)

Incremental counter with a pre-set value of 5 and a counter value of 1. The count value

increased from 5 to 6.

Counter L

Counter U -

Execution 17
Count 5.00 {ok}
Input true {ok}
Enable true {ok}
Preset true {ok}
PresetValue 5.00{ok}
CountValue 1.00{ok}
Stop At Zero - Inull}

Fig. 502 Incremental Counter

Example 2: Counter (Decremental Counter)

Decremental counter with a predefined value of 5 and a counter value of -1. The count

value dropped from 5 to 4. The counter value will be reset to zero.

Counter o

Counter U -

Execution 17
Count 4,00 {ok}
Input true {ok}
Enable true {ok}
Preset - Tnull}
PresetValue 5.00{ok}
CountValue -1.00{ok}
Stop At Zero false {ok}
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CHAPTER

ZONE ARBITRATION FUNCTION
BLOCKS

The honlrmControl Palette provides the following Zone Arbitration function blocks that can
be configured and used to build the required application logic:

e General SetPoint Calculator
e Occupancy Arbitrator
e Set Temperature Mode

e Temperature Setpoint Calculator

- OZOneArbitration
» HE GeneralsetpointCalculator
b HE Occupancyhrbitrator
b HE SetTemperatureMaode
b

HE TemperatureSetpointCalculator

Fig. 504 Zone Arbitration Function Blocks
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General SetPoint Calculator

The General Setpoint Calculator function calculates generic setpoints, including reset. It
makes use of three configuration parameters: effective occupancy current, effective
occupancy current, and effective occupancy current.

Property Sheet
1= GeneralSetpointCalculator (General Setpoint Calculator)

@ Execution 0

(@ Function Block Name/Annotation/Composite Flash Memory Usage 0 B[0-900]

we Eff Setpoint - {null}

Eff Occ Current State - {null}
GeneralSetpointCalculator ~ #2 == ResetInput - (null}
g(enera.l Setpoint Calculator — w= Reset0 Pct - {null}
ecution

[Eff Setpoint = == Reset100 Pct - {null}
Eff Occ Current State -
Reset Input - w= Reset Amount - {null}
Reset0 Pct = . .
Reset100 Pct N == Occupied Setpoint - {null}
Reset Amount N f— : -
Occupied Setpoint . Standby Setpoint {null}
Standby Setpoint - == Unoccupied Setpoint - {null}

ﬂ' Reset Input Par 0.00

L} Reset0 Pct Par 0.00

£+ Reset100 Pct Par 0.00

L} Reset Amount Par 0.00

£¥ Occupied Setpoint Par 0.00

£} standby Setpoint Par 0.00

ﬁ' Unoccupied Setpoint Par 0.00

£+ Out Save Out Save Fields

Fig. 505 General Setpoint Calculator Function Block and Property Sheet

ResetAmt_|

Reset
value

b |

| T
Reset 0% Reset 100%
4——————Resetlnput ———

Reset Calculation, positive amount, 0% < 100%

Fig. 506 Reset Calculation
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Table 321 Valid Values of Effective Occupancy Current State

Eff Occ Current State Eff Setpoint
UNOCC Result = unoccupied setpoint
STANDBY Result = standby setpoint
ocCcC Result = occupied setpoint + reset
BYPASS Result = occupied setpoint + reset
NULL Result = occupied setpoint + reset

Table 322 Inputs of General Setpoint Calculator

Input Name Description
Eff Occ Current Effective occupied current state.
State 0: Occupied

1: Unoccupied
2: Bypass

3: Standby
255: Null

Numeric: 32 Bit Integer value 0-3, Default: Null.

Reset Input Reset input to add offset on top of the occupied set point. The
offset will be added based on the reset amount, reset input,
reset O % and reset 100 %.

Numeric: 32 Bit Floating value: O - 100, Default: Null.

ResetO Pct Reset begin value.
Numeric: 32 Bit Floating value: >=-inf-<inf, Default: Null.

Reset100 Pct Reset end value.
Numeric: 32 Bit Floating value: >=-inf-<inf, Default: Null.

Reset Amount Numeric: 32 Bit Floating value: >=-inf-<inf, Default: Null

Occupied Setpoint Numeric: 32 Bit Floating value: >=-inf-<inf, Default: Null.

Standby Setpoint Numeric: 32 Bit Floating value: >=-inf-<inf, Default: Null.
Unoccupied Numeric: 32 Bit Floating value: >=-inf-<inf, Default: Null
Setpoint
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Table 323 Output of General Setpoint Calculator

Output Name

Description

Eff Setpoint

Effective Setpoint.
Any floating-point number.

Table 324 Parameters of General Setpoint Calculator

Parameter Name

Description

Reset Input Reset Input to add offset on top of the occupied set point. The
offset will be added based on the reset amount, reset input,
reset O % and reset 100 %.

Numeric: 32 Bit Floating value: O - 100, Default: Null

ResetO Pct Reset begin value.

Numeric: 32 Bit Floating value: >=-inf-<inf, Default: Null.

Reset100 Pct

Reset end value.
Numeric: 32 Bit Floating value: >=-inf-<inf, Default: Null

Reset Amount

Numeric: 32 Bit Floating value: >=-inf-<inf, Default: Null

Occupied Setpoint

Numeric: 32 Bit Floating value: >=-inf-<inf, Default: Null.

Standby Setpoint

Numeric: 32 Bit Floating value: >=-inf-<inf, Default: Null.

Unoccupied
Setpoint

Numeric: 32 Bit Floating value: >=-inf-<inf, Default: Null

Out save

e Master Sync Enabled: Ifyou setitto TRUE, the last output will

be set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the
controller restart.

e Eff Setpoint: To enable or disable the Effective Setpoint

feature.
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Examples
Example 1: General Setpoint Calculator

If Effective Occupancy Current State = O (such as set to an Occupied mode based on the
scheduler), the OccupiedSetPoint is displayed under EffectiveSetPoint.
OccupiedSetPoint = 73.4 °F (23 °C), StandBySetPoint = 77 °F (25 °C),
UnOccupiedSetPoint = 80.6 °F (27 °C)

GeneralSetpointCalculatorl | =
General Setpoint Calculator -
Execution 17
Eff Setpoint 23.00 {ok
1Eff Occ Current State i k
{Reset Input 0.00 {ok}
1Resetd Pct 0.00 {ok}
1Reset100 Pct 0,00 {ok}
1Reset Amount 0.00 {o
10ccupied Setpoint 23.00 {ok
1Standby Setpoint 25.00 {ok
fUnoccupied Setpaint 27.00 {ok}

Fig. 507 General Setpoint Calculator

Example 2: General Setpoint Calculator

If Effective Occupancy Current State = O (such as set to an Occupied mode based on the
scheduler), the OccupiedSetPoint is displayed under EffectiveSetPoint. See the impact of
Resetinput /ResetOPct, Resetl00Pct, and ResetAmount during an Occupied Mode.

OccupiedSetPoint = 73.4 °F (23 °C), StandBySetPoint = 77 °F (25 °C),
UnOccupiedSetPoint = 80.6 °F (27 °C).

Resetinput = 41 °F (5 °C), Reset 0 % =0, Reset 100 % = 100, Reset Amount =212 °F (100
°C), Mode will be Occupied.

GeneralSetpointCalculatorl e
General Setpoint Calculator s
Execution 17
Eff Setpoint 28.00 {ok]
2Eff Occ Current State Occupied {ok
iReset Input 5.00 {ok]}
JResetDd Pct 0.00 {ok}
®Reset100 Pct 100.00 {ok}
4Reset Amount 100.00 {ok}
40ccupied Setpoint 23.00 {ok]
sStandby Setpoint 25
sUnoccupied Setpoint 27.00 {ok}

Fig. 508 General Setpoint Calculator
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Example 3: General Setpoint Calculator

If OccupiedSetPoint = 73.4 °F (23 °C), StandBySetPoint = 77 °F (25 °C),

UnOccupiedSetPoint = 80.6 °F (27 °C), Resetlnput =41 °F (5 °C), Reset 0 % = 0, Reset 100
% = 100, Reset Amount = 50 %, Eff Occ Mode will be Occupied.

In this case 50 % of Resetlnput (i.e 41 °F (5 °C) * 50/100) = 36.5 °F (2.5 °C) is

added to OccupiedSetPoint of 73.4 °F (23 °C).

General Setpoint Calculator

GeneralSetpointCalculatorl T

Execution 17

Eff Setpoint 2550 {ok}
{Eff Occ Current State Occupied {ok}|
{Reset Input 5.00 {ok}|
{ResetD Pct 0.00 {ok}
{Reset100 Pct 100.00 {ok
{Reset Amount 50.00 {ok]}
{0ccupied Setpoint 23.00 {ok}
iStandby Setpoint
{Unoccupied Setpoint 27.00 {ok}

Example 4: General Setpoint Calculator

If OccupiedSetPoint = 73.4 °F (23 °C), StandBySetPoint = 77 °F (25 °C),

Fig. 509 General Setpoint Calculator

UnOccupiedSetPoint = 80.6 °F (27 °C), Resetlnput = 41 °F (5 °C), Reset 0 % = 0, Reset
100 % = 100, Reset Amount = -25 %, Mode will be Occupied.

In this case -25 % of Resetlnputis deducted (i.e 41 °F (5 °C) * 25/100) = 29.7 °F (-1.25
°C) is subtracted from an OccupiedSetPoint of 73 °F (23 °C).

Fig. 510 General Setpoint Calculator Example 4
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GeneralSetpointCalculatorl e
General Setpoint Calculator L -
Execution 17
Eff Setpoint 21.75 {ok]
1Eff Occ Current State Occupied {ok]}
1Reset Input 5.00 {ok}
1Reseto Pct 0.00 {ok}
1Reset100 Pct 100.00 {ok]}
1Reset Amount -25.00 {ok}
10ccupied Setpoint 23.00 {ok}
iStandby Setpoint 25.00 {ok]
iUnoccupied Setpoint 27.00 {ok}
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Example 5: General Setpoint Calculator

If OccupiedSetPoint = 73.4 °F (23 °C), StandBySetPoint = 77 °F (25 °(),
UnOccupiedSetPoint = 80.6 °F (27 °C), Resetlnput = 41 °F (5 °C), Reset 0 % = 0, Reset
100 % = 100, Reset Amount = -25 %, Mode will be Bypass.

In this case -25 % of Resetlnputis deducted (i.e 41 °F (5 °C) * 25/100) = 29.7 °F (-1.25
°C)is subtracted from an OccupiedSetPoint of 73.4 °F (23 °C).

GeneralSetpointCalculatorl
General Setpoint Calculator -
Execution 17|
Eff Setpoint 21.75 {ok}
1Eff Occ Current State Bypass {ok}
1Reset Input 5.00 {ok]}
1Reset0 Pct 0.00 {ok}
1Reset100 Pct 100.00 {ok}
1Reset Amount -25.00 {ok}
10ccupied Setpoint 23.00 {ok]}
1Standby Setpoint 25.00 {ok}
1Unoccupied Setpoint 27.00 {ok}

Fig. 511 General Setpoint Calculator Example 5

Example 6: General Setpoint Calculator

If Effective Occupancy Current State = 1 (such as, set to an UnOccupied mode based on
the scheduler), the UnOccupiedSetPoint is displayed under EffectiveSetPoint. The
Resetinput /ResetO Pct, Reset100Pct doesn’t impact during an UnOccupied Mode.

OccupiedSetPoint= 73.4 °F (23 °C), StandBySetPoint = 77 °F (25 °C) and
UnOccupiedSetPoint = 80.6 °F (27 °C).

GeneralSetpointCalculator1 =
General Setpoint Calculator L -
Execution 17
Eff Setpoint 27.00 {ok})
Eff Occ Current State  UnOccupied {ok}
“Reset Input 1.00 {ok}
*Reset0 Pct 2.00 {ok}
¥Reset100 Pct 50.00 {ok}
!Reset Amount 0.00 {ok}
! 0ccupied Setpoint 23.00 {ok}|
1Standby Setpoint 25.00 {ok}
1Unoccupied Setpoint 27.00 {ok}|

Fig. 512 General Setpoint Calculator Example 6
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Occupancy Arbitrator

The Occupancy Arbitrator function computes the current Effective Occupancy State and
the Manual Override State.

The value of Manual Override State is determined by the Manual Override Arbitration
mechanism. This value is fed into the Occupancy Arbitrator. To evaluate the inputs, the
Manual Override Arbitrator utilizes either a NetWins or a LastinWins scheme. NetWins
indicates that the network command takes precedence over the wall module command at
all times. The last override source is used to determine the final state with LastinWins.

Property Sheet

@\ OccupancyArbitrator (Occupancy Arbitrator)

[ Execution

[ Function Block Name/Annotation/Composite Flash Memory Usage
Eff Occ Curr State
Man Ovrd State

OccupancyArbitrator #Z2

L Occ Sensor

Schedule Current State

QOccupancy Arbitrator U - Wall Module Ovrd

Execution 0 Network Man Occ

Eff Occ Curr State - {null} e s

Man Ovrd State - {null} ccsensor

Schedule Current State - fnull}] ~ #£F Net Last In Wins

‘I:‘dv:tl\luht:(r)l::j;l:no(;;g = }:3% [ Master SyncEnabled |@ true

Occ Sensor - {null} [l Net Last In Wins NetworkWins

Operation

[l Master SyncEnabled @ true

. Occ Sensor Operation  |ConferenceRoom

£} out Save
[ Master SyncEnabled | true
[ Eff Occ Curr State @ piszble
[ Man Ovrd State @ cnable

0 B[0-900]
- {null}
- {null}
- [null}
- {null}
- {null}
- {null}

NetworkWins

ConferenceRoom

Qut Save Fields

Fig. 513 Occupancy Arbitrator Function Block and Property Sheet

Input

Table 325 Input of Occupancy Arbitrator

Input Name

Description

Schedule Current
State

Schedule current state.
0: Occupied

1: Unoccupied

3: Standby

255: Null

Numeric: 32-Bit Integer value O, 1, 3, 255. Default: Null
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Table 325 Input of Occupancy Arbitrator (Continued)

Input Name

Description

Wall Module Ovrd

Wall module override.

0: Occupied

1: Unoccupied

2: Bypass

3: Standby

255: Null

Numeric: 32-Bit Integer value 0, 1, 2, 3, 255. Default: Null

Network Man Occ

Network manual occupancy.
0: Occupied

1: Unoccupied

2: Bypass

3: Standby

255: Null

Numeric: 32-Bit Integer value 0, 1, 2, 3, 255. Default: Null.

Occ Sensor

Occupancy sensor

0: Occupied

1: Unoccupied

255: Null

Numeric: 32-Bit Integer value O, 1, 255. Default: Null.

Table 326 Output of Occupancy Arbitrator

Output Name

Description

Eff Occ Current
State

Effective Occupancy Current state.
0: Occupied

1: Unoccupied

2: Bypass

3: Standby

Manual Override
State

Manual Override State.
0: Occupied

1: Unoccupied

2: Bypass

3: Standby

255: Null
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Table 327 Parameters of Occupancy Arbitrator

Parameter Name

Description

Net Last In Wins

Network wins or Last In wins.
0: Network Wins
1: Last In Wins

Property Value: Network Wins, Last Input Wins, Default:
Network Wins.

Occ Sensor

Occupancy sensor operation.

Operation 0: Conference Room
1: UnoccupiedCleaningCrew
2: UnoccupiedTenant
Property Value: Conference Room, UnoccupiedCleaningCrew,
UnoccupiedTenant, Default: Conference Room.

Out Save Master Sync Enabled: If you set it to “TRUE,” the last output will
be set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the
controller restart.

Eff Occ Curr State: To enable or disable the Effective Occupancy
Current State feature.
Man Ovrd State: To enable or disable the Manual Override State
feature.

Examples

Example 1: OccupancyArbitrator (Schedule Current State set to Occupied)

* Input Settings

NetWins/LastInWins Option = NetWins, NetworkManOcc = “null”

WMOverride = “null”, ScheduleCurrentState = Occupied. In this Scenario, the
ScheduleCurrentState takes high priority to override the below output states.

e Qutput Settings

EffOccCurrState = OCCUPIED

ManOvrdState = “null”

OccupancyArbitrator i
Qccupancy Arbitrator -
Execution 31
Eff Occ Curr State Occupied {ok}
Man Ovrd State - {null}
1Schedule Current State Qccupied {ok}
dWall Module Ovrd MNull {ok}
ANetwork Man Occ - {null}
Qcc Sensor - {null}

Fig. 514 Occupancy Arbitrator (EffOccCurrState = OCCUPIED)
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Example 2: OccupancyArbitrator (Schedule Current State set to Occupied)

e |Input Settings
NetWins/LastlnWins Op

WMOverride = STANDBY ScheduleCurrentState = Occupied. In this Scenario, the
WMOverride takes high priority to override the below output states.

e  QOutput Settings

tion = NetWins, NetworkManOcc = “null”

EffOccCurrState = STANDBY

ManOvrdState = STANDBY

OccupancyArbitrator i
Occupancy Arbitrator L =
Execution 31
Eff Occ Curr State Standby {ok}

Man Ovrd State Standby {ok}

Schedule Current State Occupied {ok}

Wall Module Ovrd Standby {ok}
Network Man Occ - {null}
Qcc Sensor - {null}

Fig. 515 Occupancy Arbitrator (EffOccCurrState = STANDBY)

Example 3: OccupancyArbitrator (Schedule Current State set to Unoccupied)

e Input Settings

NetWins/LastinWins Option = NetWins, NetworkManOcc = STANDBY

WMOverride = OCCUPIED ScheduleCurrentState = Unoccupied. In this Scenario, the
NetworkManOcc takes high priority to override the below output states.

e Output Settings

EffOccCurrState = STANDBY

ManOvrdState = STANDBY

=Wall Module Ovrd Qccupied {ok}
=Network Man Occ Standby {ok}
Occ Sensor - {null}

OccupancyArbitrator i
Occupancy Arbitrator i
Execution 241
Eff Occ Curr State Standby {ok}

Man Ovrd State Standby {ok}
Schedule Current State  Unoccupied {ok}

Fig. 516 Occupancy Arbitrator (EffOccCurrState = STANDBY, ManOvrdState =

STANDBY)
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Example 4: OccupancyArbitrator (Schedule Current State set to Unoccupied)
e |Input Settings
NetWins/LastlnWins Option = NetWins, NetworkManOcc = OCCNUL

WMOverride = OCCNUL, ManOvrdState = OCCNUL, ScheduleCurrentState = Unoccupied.
In this Scenario, the NetworkManOcc takes high priority to override the below output
states.

e Output Settings
EffOccCurrState = UnOccupied
ManOvrdState = “null”

OccupancyArbitrator e
Occupancy Arbitrator L
Execution 31
Eff Occ Curr State Unoccupied {ok}
Man Ovrd State - {null}
iSchedule Current State  Unoccupied {ok}
“Wall Module Ovrd Null {ok}
dNetwork Man Occ - {null}
Qcc Sensor - {null}

Fig. 517 Occupancy Arbitrator (EffOccCurrState = UnOccupied, ManOvrdState = “null”)

Table 328 Manual Override Arbitration

Lastin Network WM Manual Comment
Wins/ Net Man Occ | Override Override
Wins (note2) (note 2) State
Last in Wins occ Don't occ Result set to Network Man
Care Occ.
Last in Wins UNOCC Don’t UNOCC Result set to Network Man
Care Occ.
Last in Wins BYPASS Don't BYPASS Result set to Network Man
Care Occ.
Last in Wins STANDB Don't STANDBY Result set to Network Man
Y Care Occ.
. . Don’t .
Lastin Wins OCCNUL Care OCCNUL Override canceled.
Last in Wins Don’t oce 0ce Resu.lt set to the wall module
Care override.
Last in Wins Don't STANDB STANDBY Resu.lt set to the wall module
Care Y override.
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Table 328 Manual Override Arbitration (Continued)

Lastin Network WM Manual Comment
Wins/ Net Man Occ Override Override
Wins (note2) (note 2) State
Last in Wins Don’t BYPASS BYPASS Resu.lt set to the wall module
Care override.
Last in Wins Don't UNOCC UNOCC Resu‘ltsetto the wall module
Care override.
. . Don’t .
Lastin Wins Care OCCNUL OCCNuUL Override canceled.
Net Wins oce Don’t oce Result set to Network Man
Care Occ.
Net Wins UNOCC Don’t UNOCC Result set to Network Man
Care Occ.
Net Wins BYPASS Don'’t BYPASS Result set to Network Man
Care Occ.
Net Wins STANDB Don'’t STANDBY Result set to Network Man
Y Care Occ.
Net Wins OCCNUL oce 0ce Resu'ltsetto the wall module
override.
Net Wins OCCNUL STANDB STANDBY Resu'ltsetto the wall module
Y override.
Net Wins OCCNUL | BYPASS | BYPASS Result setto the wall module
override.
Net Wins OCCNUL | uNocc | uNocc Result setto the wall module
override.
Net Wins OCCNUL OCCNUL OCCNUL Override canceled.

Note 1: Any other input value not listed, is not a valid state. If received, it is treated as

OCCNUL.

Note 2: For Last in Wins, the value in the above table was just changed from another state

and this is the current state.
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The Set Temperature Mode function block automatically calculates the effective
temperature control mode based on the control type, system switch setting, network mode
command, temperature setpoints, supply temperature, and space temperature.

Property Sheet
Al SetTemperatureMode (Set Temperature Mode)
. Execution 4
(@l Function Block Name/Annotation/Composite Flash Memory Usage 0 B [0-900]
SetTemperatureMode #2 Eff Sp - {null}
Set Temperature Mode - Eff Temp Mode - [mull)
Execution 0
Eff Sp - {null} Sys Switch - [null}
Eff Temp Mode - {null} Cmd Mode - {null}
Sys Switch - {null}
Cmd Mode - {null} Supply Temp - {mull}
Supply Temp - {nullj Space Temp - {null}
Space Temp - {null}
Eff Heat Sp - fnull} Eff Heat Sp imattl
Eff Cool Sp - {null} Eff Cool Sp - {null}
Allow Auto Change = {nul" == Allow Auto Change - {null}
LF Allow Auto Change Par true
£} control Type CV-AHU
£F out save Dut Save Fields

Fig. 518 SetTemperatureMode Function Block and Property Sheet

EffTempMode indicates the current Mode determined by input states and arbitrated by the
control logic. The valid enumerated values have the following meanings:
Table 329 EffTempMode Description

effTempMode Meaning

COOL_MODE=0 Cool air is being supplied to the node via the central air supply,
and cooling energy is being supplied to the controlled space.

REHEAT_MODE =1 | Coolairis being supplied to the node via the central air supply.
The air is being reheated by a local Heat source.

HEAT_MODE =2 Heated air is being supplied to the node via the central air supply,
and heated air is being supplied to the controlled space.

EMERG_HEAT =3 Emergency Heat is being supplied to the node via the central air
supply.

OFF_MODE = 255 A controller is commanded off.
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Table 330 Input of Set Temperature Mode

Input Name

Description

Sys Switch

Sys Switch input comes from the wall module. Users will be able
to switch to Auto, Cool, Heat, Emergency Heat, or off modes.

0: Auto

1: Cool Mode

2: Heat Mode

3: Emergency Heat Mode.

Emergency Heat, also known as “auxiliary heat,” is the second
stage of heat that your thermostat runs on when the
temperature is too cold for your heat pump to extract heat from
the outside. Emergency Heat is triggered when it is 35°F and
below outside.

Emergency heat should be switched on by the users in
emergencies when something happens to the first stage heat
source, “heat pump.”

255: Off Mode.

Numeric: 32-Bit Integer value O, 1, 3, 255. Default: Null.

Cmd Mode

Cmd Mode input comes from an operator. From the supervisor,
an operator can switch to Auto, Heat, Cool, Emergency Heat, or
off modes.

0: Auto

1: Heat Mode

2: Cool Mode

3: Off

4: Emergency Heat Mode

255: Off Mode.

Numeric: 32-Bit Integer value O, 1, 3, 4, 255. Default: Null.

Supply Temp

Supply Temp input is used in VAV applications to switch the
temperature mode based on supply temperature.

If the supply temperature is less than 70 deg F/ 21 deg C, then
the VAV box will switch to cool mode.

Else if the supply temperature is greater than 75 deg F / 24 deg
C, then the VAV box will switch to heat mode.

Else VAV box will switch to cool, heat, reheat based on room
temperature, effective heat, and cool setpoint.

Numeric: 32-Bit, Floating value: -58 to 302 °F or -50 to 150 °C
Default: Null.

Space Temp

Space temperature.
Numeric: 32-Bit, Floating value: -58 to 302 °F or -50 to 150 °C
Default: Null.

Eff Heat Sp

Effective heat set point.
Numeric: 32-Bit, Floating value: -58 to 302 °F or -50 to 150 °C
Default: Null
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Table 330 Input of Set Temperature Mode (Continued)

Input Name

Description

Eff Cool Sp

Effective cool set point.
Numeric: 32-Bit, Floating value: -58 to 302 °F or -50 to 150 °C
Default: Null.

Allow Auto Change

Allow Auto Change is the binary input used to allow temperature
mode change based on additional validations.

The application will be written to make sure the cooling coil is
completely closed before switching to heat mode or vice versa
using this input.

0: Don't Allow Auto Change

1: Allow Auto Change.

e If Allow Auto Change = 1, then switching between
HEAT_MODE and COOL_MODE is possible. Must have a
valid effHeatSP and effCoolSP.

e |f Allow Auto Change = 1 and effHeatSp > effCoolSp, then
effHeatSp will be internally set to effCoolSP.

Numeric: Binary value O, 1, Default: Null.

Table 331 Output of Set Temperature Mode

Output Name

Description

Eff Sp

Effective setpoint.

It is a calculated setpoint derived by its temperature control

modes.

e IfefffempMode =COOL_MODE then val = effCoolSetPt, else
val=effHeatSetPt

Numeric: 32-Bit floating point value, 0-255.

Eff Temp Mode

Effective temperature mode.

0: Cool Mode

Cool air is supplied from a network workstation or a node via the

central air supply, and cooling energy is supplied to the

controlled space.

e 1:Reheat Mode, cool airis supplied from a network
workstation or a node via the central air supply. The air is
reheated by a local Heat source.

e 2:HeatMode, heated air is supplied network workstation or a
node via the central air supply, and heated air is supplied to
the controlled space.

e 3: Emergency Heat Mode, emergency heat is supplied
network workstation or a node via the central air supply.

Numeric: 32-Bit integer point value, O - 3.
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Table 332 Parameters of Set Temperature Mode

Parameter Name

Description

Allow Auto Change
Par

Occupancy sensor
0: Don't Allow Auto Change
1: Allow Auto Change.

e |If Allow Auto Change = 1, then switching between
HEAT_MODE and COOL_MODE is possible. Must have a
valid effHeatSP and effCoolSP.

e |f Allow Auto Change = 1 and effHeatSp > effCoolSp, then
effHeatSp will be internally set to effCoolSP.

Numeric: Binary value O, 1, Default: Allow Auto Change

Control Type

ControlType.

e 0: CVAHU (Constant Volume Air Handling Unit), Constant air
volume (CVAHUV) is a type of heating, ventilating, and air-
conditioning (HVAC) system. In a simple CVAHU system, the
supply airflow rate is constant, but the supply air temperature
is varied to meet the thermal loads of space.

e 1:VAV (VAV stands for variable air volume, it is a device used
to control the air flow in the space. It shuts air supply to
minimum flow once the temperature in a room is reached.)

The basic difference between the CVAHU and VAV Boxes is that

the CVAHU boxes are mainly used in small buildings as they are

less expensive, whereas the VAV box provides variable air inside

a building. The air temperature is constant and similar to what

the control unit delivers.

Property Value: CV-AHU, VAV, Default: CV-AHU

Out save

e Master Sync Enabled: If you set it to “TRUE,” the last output
will be set as output for one cycle after the controller restarts.
The application can use it to return to the same state before
the controller restart.

o Eff Sp: To enable or disable the Effective Setpoint feature.

« Eff Temp Mode: To enable or disable the Effective
Temperature Mode feature.
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The CVAHU Arbitration logic for Control Type = 0 (CVAHU) is summarized in the table below.
Table 333 CVAHU Arbitration logic for Control Type = 0 (CVAHU)

ipace sysSwitch cmdMode effTempMode
emp
X X CMD_OFF(3) OFF_MODE(255)
CMD_EMERG_HEAT_M
X X ODE®) EMERG_HEAT(3)
CMD_COOL_MODE(2) COOL_MODE((0O)
CMD_HEAT_MODE(1) HEAT_MODE(2)
ENUMERATION (5)
X X through ENUMERATION HEAT_MODE(2)
(254)
CMD_AUTO_MODE(0O),
X SS_COOL (1) CMD_NUL_MODE(255) COOL_MODE (0
SS_HEAT (2)
or
ENUMERATION(4) CMD_AUTO_MODE(O),
X through CMD_NUL_MODE(255) | EAT-MODE(2)
ENUMERATION
(254)
SS_EMERGENCY_H CMD_AUTO_MODE(O),
X EAT(3) CMD_NUL_MODE(255), | EMERG-HEAT(3)
CMD_AUTO_MODE(0O),
X SS_OFF (255) CMD_NUL_MODE(255) OFF_MODE(255)
SS_AUTO (0), invalid,
unconnected, CMD_AUTO_MODE(0),
INVALID or a non-listed CMD_NUL_MODE(255) HEAT_MODE(2)
enumeration.
SS_AUTO (0), invalid,
VALID unconnected, CMD_AUTO_MODE(O), ﬁg%—&"gg&g)(‘:erfer
or a non-listed CMD_NUL_MODE(255), -
) to below note)
enumeration.

X means Don’t Care.

Note:

Must have a valid effHeatSP and effCoolSP.
If Allow Auto Change = 1 and effHeatSp > effCoolSp, then effHeatSp will be internally set to

effCoolSP.
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The VAV Mode arbitration logic for controlType = 1 (VAV) is summarized in the table below:
Table 334 VAV Mode arbitration logic for controlType = 1 (VAV)

Space sysSwit
Temp ch Supply Temp cmdMode effTempMode
X X X CMD_OFF_MODE(3) OFF_MODE(255)
CMD_EMERG_HEAT_M
X X X ODE(4) HEAT_MODE(2)
ENUMERATION (5)
X X X through ENUMERATION COOL_MODE(0)
(254)
<21 DEGC CMD_AUTO_MODE (0), O(ECR)ISHL_EXS [l\)/IEO(Ig):E
Valid X CMD_HEAT_MODE (1), (l)_
<7T0.0DEGF CMD_NUL_MODE (255)
(Refer note 1)
. <21 DEG C CMD_AUTO_MODE (0),
Valid X <70DEGF CMD_HEAT_MODE (1), COOL_MODE((O)
CMD_NUL_MODE (255)
COOL_MODE (0),
REHEAT_MODE
21 TO 24 DEG C CMD_AUTO_MODE (0), (1), HEAT_MODE
Valid X 70.0 To 75.0 CMD_HEAT_MODE (1), 2
‘DEG F ) CMD_COOL_MODE (2), (Refer note 1 for
CMD_NUL_MODE (255) | transition between
cool mode and
reheat mode)
CMD_AUTO_MODE (0),
Valid X Z ?g BIIEE(GE IC:: CMD_HEAT_MODE (1), HEAT_MODE(2)
CMD_NUL_MODE (255)
Valid X Invalid or CMD_HEAT_MODE (1) | HEAT_MODE (2)
unconnected
Valid X Invalid or CMD_COOL_MODE (2) | COOL_MODE (0)
unconnected
. SS_CO Invalid or CMD_AUTO_MODE (0),
Valid OL(D) unconnected CMD_NUL_MODE (255) COOL_MODE()
. SS_HE Invalid or CMD_AUTO_MODE (0),
Valid | 'A7(2) | unconnected | CMD_NUL_MODE (255) | HEAT-MODE)
EMERG
Valid ENCY_ Invalid or CMD_AUTO_MODE (0),
SS_ HEAT unconnected CMD_NUL_MODE (255) HEAT_MODE(2)
3)
. SS_OF Invalid or CMD_AUTO_MODE (0),
Valid | £ 555) | unconnected | CMD_NUL_MODE (255) | ©FF-MODE(255)
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Table 334 VAV Mode arbitration logic for controlType = 1 (VAV) (Continued)

Space | sysSwit

eme ch Supply Temp cmdMode effTempMode

SS_AUT
0 (0),
invalid,
unconn . CMD_AUTO_MODE (0), COOL_MODE(0)
ected, Invalid or orREHEAT_MODE
CMD_NUL_MODE
ora unconnected (1) (refer note 1)
(255),
non-
listed
enumer
ation.

Valid

SS_AUT
0 (0),
invalid,
unconn
ected, Invalid or
ora unconnected
non-
listed
enumer
ation.

CMD_AUTO_MODE (0),
CMD_NUL_MODE COOL_MODE(0)
(255),

Invalid

X means Don’t Care

Note: If Allow Auto Change = 1, then switching between REHEAT_MODE and COOL_MODE is
possible. Must have a valid effHeatSP and effCoolSP. If in cool mode and spacetemp < effheat
setpt and space temp < effcoolsetpt — 1.0 then go to reheat mode.

Note: |Ifinreheat mode and spacetemp > effCoolSetpt and spacetemp > effHeatsetpt + 1.0 then go
to cool mode.
Examples

Example 1: Set Temperature Mode

If SysSwitch = Auto, ControlType = 1 (VAV), CmdMode = Auto, SupplyTemp = 68 °F (20 °C),
SpaceTemp = 69.8 °F (21 °C), EffHeatSp = 68 °F (20 °C), EffCoolSp = 75.2 °F (24 °C),
EffectiveSp will be EffCoolSp and effTempMode is COOL such as If SupplyTemp <69.8 °F
(21 °C), effTempMode will be On Cool Mode.

SetTemperatureMode o
\Set Temperature Mode -
Execution 2
Eff Sp 75.00 ok
Eff Temp Made 0.00 {ok]
{Sys Switch Ss_Auto {ok]
{Cmd Mode Cmd_Auto_Mode fok]}
{Supply Temp 68.00 {ok
{Space Temp 70.00 {ok]
{Eff Heat Sp 68.00 {ok
{Eff Cool Sp 75.00 {ok]

{Allow Auto Change false {ok}

Fig. 519 Set Temperature Mode
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Example 2: Set Temperature Mode

If SysSwitch = Auto, ControlType = 1(VAV), CmdMode = Auto, SupplyTemp = 68 °F (20 °C),
SpaceTemp =69.8 °F (21 °C), EffHeatSp = 68 °F (20 °C), EffCoolSp = 75.2 °F (24 °C),
EffectiveSp will be EffCoolSp and effTempMode is HEAT such as If SupplyTemp >75.2 °F
(24 °C), effTempMode will be On Heat Mode.

SetTemperatureMode e
Set Temperature Mode =
Execution 20
Eff Sp 68.00 ok}
Eff Temp Mode 2.00 {ok}
Sys Switch Ss_Auto {ok}
4Cmd Mode Cmd_Auto_Mode fok}
4Supply Temp 78.00 {ok}
4Space Temp 70.00 fok}
A Eff Heat Sp 68.00 {ok}
9 Eff Cool Sp 75.00 {ok}
4Allow Auto Change false fok

Fig. 520 Set Temperature Mode
Example 3: Set Temperature Mode

If SysSwitch =Sscool, ControlType=1 (VAV), CmdMode=Auto, SupplyTemp=59.9 °F (15.5
°C), SpaceTemp =55.6 °F (13 °C), EffHeatSp = 68 °F (20 °C), EffCoolSp =75.2 °F (24 °C)
EffectiveSp will be EffCoolSp and effTempMode is COOL such as If SupplyTemp >75 °F
(24 °C), effTempMode will be On Heat Mode.

SetTemperatureMode e
Set Temperature Mode =
Execution 20
Eff Sp 75.00 {ok]}
Eff Temp Mode 0.00 fok]
%Sys Switch 5s_Cool fok]
4Cmd Mode Cmd_Auto_Mode {ok]
4Supply Temp 60.00 {ok
4Space Temp 58.00 {ok}
4Eff Heat Sp 68.00 fok]
A Eff Cool Sp 75.00 {ok}
SAllow Auto Change ~ false {ok}

Fig. 521 Set Temperature Mode
Example 4: Set Temperature Mode

If SysSwitch=Sscool, ControlType=1 (VAV), CmdMode=Auto, SupplyTemp = 80.6 °F (27°C),
SpaceTemp=59.9 °F (15.5 °C), EffHeatSp=68 °F (20 °C), EffCoolSp=75.2 °F (24 °C),
EffectiveSp will be EffHeatSp and effTempMode is HEAT such as If SupplyTemp >75, then
effTempMode will be On Heat Mode.

SetTemperatureMode =
Set Temperature Mode -
Execution 20|
Eff Sp 68.00 fok}
Eff Temp Mode 2.00 {ok}|
%Sys Switch Ss_Cool fok}|
4Cmd Mode Cmd_Auto_Mode o
3Supply Temp 80.00 {ok]
“5Space Temp 60.00 {ok]
*Eff Heat Sp 68.00 fok]
sEff Cool Sp 75.00 {ok]
“allow Auto Change false 10511

Fig. 522 Set Temperature Mode

Note: Ifthe systemisin COOL Mode and SpaceTemp < effheatSp & SpaceTemp < effcoolsp — 1,
system goes to reheat mode. If the system is in Reheat Mode and SpaceTemp > effcoolsp &
SpaceTemp > effheatSp + - 1 system goes to cool mode

IRM FUNCTION BLOCKS USER GUIDE 519



The Temperature Setpoint Calculator function block calculates the current Effective Heat
and Effective Cool setpoints based on the current schedule, occupancy override, and
intelligent recovery information.

The user specifies the six setpoints. The six temperature setpoints are either defaulted by
the Management Tool to be the first 6 Public variables under Control non-volatile and are
not shown as inputs to the block, or the Tool will provide an extension block and show the
six setpoints as inputs, depending on the setting of the UserAssignedSPs config.

The orders are Occupied Cool, Standby Cool, Unoccupied Cool, Occupied Heat, Standby
Heat, and Unoccupied Heat. When the default setting is used, the user may have more than
one TempSPCalc Function Block with this configuration; however, all blocks with this
configuration will use the same TempSetpoints mapped to the same 6 Public variables. If
the block is configured with the six setpoints in an extension block, each block can have its
own setpoints.

Schedule Next state and TUNCOS

The adaptive recovery algorithm makes use of these parameters to recover the heating and
cooling setpoints from their unoccupied values. If the user enters a rate of 1°/Hr and there
is more than a 192° difference between the OCC and UNOCC setpoints, the algorithm will
recover immediately when switching to UNOCC. The maximum TUNCOS is 11520 mins
times 1 °©/Hr = 192 © maximum delta.

Property Sheet
@, TemperatureSetpointCalculator (Temperature Setpoint Calculator)
[l Execution 5
[l Function Block Name/Annotation/Composite Flash Memory Usage 0 B[0-900]
Eff Heat Sp - {null}
Eff Cool Sp - {null}
= = Eff Occ Current State - [mll}
TemperatureSetpointCalculator *2
Temperature Setpoint Calculator = Sch Mext State - {null}
Execution 0 SchTUNCOS - {null}
Eff Heat Sp ={null} )
S - 11
EFf Cool Sp “fnull] etpoint {null}
Eff Occ Current State - {null} Heat Ramp Rate - {null}
Sch Next State -{null} Cool Ramp Rate - {null}
SChT.UNCOS - {null} Man Ovrd State - [null}
Setpoint - {null}
Heat Ramp Rate ~{null} Oce Cool Sp - {null}
Cool Ramp Rate -{null} Occ Heat Sp - {null}
Man Ovrd State -{null} Stby Cool Sp ~ [null}
Occ Cool Sp -{null} stby Heat S 6
Occ Heat Sp - {null} Y rieatp - {nall}
Stby Cool Sp - {null} Un Occ Cool Sp - {null}
Stby Heat Sp - {null} Un Occ Heat Sp - [mull}
Un Occ Cool Sp - {null}
H R. R P 0.00
Un Occ Heat Sp - {null} &3 Heat Ramp Rate Par
L} Cool Ramp Rate Par 0.00
£+ Occ Cool Sp Far 0.00
{} Qcc Heat 5p Par 0.00
£+ stby Cool Sp Par 0.00
L} stby Heat Sp Par 0.00
£+ Un Occ Cool Sp Par 0.00
{:} Un Occ Heat 5p Par 0.00
{} Qut Save Out Save Fields

Fig. 523 TemperatureSetPointCalculator Function Block and Property Sheet
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Cool Unoccupied

i 10 minutes ~ Occupied
Setpoint or Standby
X Setpoint
Cool Recovery
Ramp .
Occupied or
Rate [ Standby
Time
Heat Recovery T
Ramp Occupied
Rate or Standby
Setpoint

Heat Unoccupied
Setpoint

Fig. 524 Heat Cool Recovery Ramps

Tuncos Mesa =
10 minutes <
Occupied
or Standby
Heat Recovery Setpoint
Ramp
Rate
Occupied or
Heat Unoccupied Standby
Setpoint Time
\

Fig. 525 TUNCOS Mesa Heat Recovery Ramp

Table 335 Inputs of Temperature Setpoint Calculator

Input Name Description

Eff Heat Sp Effective heat set point.
Numeric: 32-Bit Floating value>=-inf-<inf.

Eff Cool Sp Effective cool set point.
Numeric: 32-Bit Floating value >=-inf-<inf.

Eff Occ Current Effective occupancy current state.
State 0: Occupied

1: Unoccupied

2: Bypass

3: Standby.

Numeric: 32-Bit Integer value O, 1, 2, 3, 255, Default: Null

IRM FUNCTION BLOCKS USER GUIDE 521



Table 335 Inputs of Temperature Setpoint Calculator (Continued)

Input Name

Description

Sch Next State

Schedule next state.

0: Occupied

1: Unoccupied

3: Standby

255: Null

Numeric: 32-Bit Integer value 0, 1, 3, 255, Default: Null.

SchTUNCOS

Schedule time until next change of state (min).
Numeric: 32-Bit Floating value 1-11520. Default: Null.

Setpoint

Numeric: 32-Bit Floating value >=-inf-<inf. Default: Null.

Heat Ramp Rate

Numeric: 32-Bit Floating value O-<inf. Default: Null.

Cool Ramp Rate

Cool ramp rate.
Numeric: 32-Bit Floating value O-<inf. Default: Null.

Man Ovrd State

Manual override state.

0: Occupied

1: Unoccupied

2: Bypass

3: Standby

255: Null

Numeric: Binary value 0-3, 255 Default: Null

Occ Cool Sp

Occupied cool setpoint

Numeric: 32-Bit Floating value >=-inf-<inf. Default: Null.

Occ Heat Sp

Occupied heat setpoint

Numeric: 32-Bit Floating value >=-inf-<inf. Default: Null.

Stby Cool Sp

Standby cool setpoint

Numeric: 32-Bit Floating value >=-inf-<inf. Default: Null.

Stby Heat Sp

Standby heat setpoint

Numeric: 32-Bit Floating value >=-inf-<inf. Default: Null.

Un Occ Cool Sp

UnOccupied heat setpoint

Numeric: 32-Bit Floating value >=-inf-<inf. Default: Null.

Un Occ Heat Sp

UnOccupied heat setpoint

Numeric: 32-Bit Floating value >=-inf-<inf. Default: Null.
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Table 336 Output of Temperature Setpoint Calculator

Output Name

Description

Eff Heat Sp Effective heat set point.
Numeric: 32-Bit Floating value>=-inf-<inf.
Eff Cool Sp Effective cool set point.

Numeric: 32-Bit Floating value >=-inf-<inf.

Eff Occ Current
State

Effective occupancy current state.

0: Occupied

1: Unoccupied

2: Bypass

3: Standby

Numeric: 32-Bit Integer value 0, 1, 2, 3, 255, Default: Null.

Table 337 Parameter of Temperature Setpoint Calculator

Parameter Name

Description

Heat Ramp Rate
(In & Par)

Numeric: 32-Bit Floating value O-<inf. Default: Null

Cool Ramp Rate

Numeric: 32-Bit Floating value O-<inf. Default: Null

(In & Par)

Occ Cool Sp Occupied cool setpoint

(In & Par) Numeric: 32-Bit Floating value >=-inf-<inf. Default: Null.
Occ Heat Sp Occupied heat setpoint

(In & Par) Numeric: 32-Bit Floating value >=-inf-<inf. Default: Null.
Stby Cool Sp Standby cool setpoint

(In & Pan) Numeric: 32-Bit Floating value >=-inf-<inf. Default: Null.

Stby Heat Sp
(In & Pan)

Standby heat setpoint
Numeric: 32-Bit Floating value >=-inf-<inf. Default: Null.

Un Occ Cool Sp
(In & Par)

UnOccupied heat setpoint
Numeric: 32-Bit Floating value >=-inf-<inf. Default: Null.

Un Occ Heat Sp
(In & Par)

UnOccupied heat setpoint
Numeric: 32-Bit Floating value >=-inf-<inf. Default: Null.
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Table 337 Parameter of Temperature Setpoint Calculator (Continued)

Parameter Name Description

e Master Sync Enabled: If you set it to “TRUE,” the last output
will be set as output for one cycle after the controller restarts.
The application can use it to return to the same state before
the controller restart.

o Eff Heat Sp: To enable or disable the Effective Heat Setpoint
feature.

e Eff Cool Sp: To enable or disable the Effective Cool Setpoint
feature.

Out Save

Examples
Example 1: Temperature Setpoint Calculator

If OccCoolSp = 23, StbyCoolSp = 25, UnOccCoolSp = 27, OccHeatSp = 21, StbyHeatSp =
19, UnOccHeatSp = 17, Man Override State is Occupied = O, Sch NextState = Occupied.

Setpoint is O, Thus the same OccCoolSp is transferred to an EffectiveCoolSp &
OccHEATSp is transferred to an EffectiveHeatSp.

When Setpoint < 10, the Setpoint acts in “offset” mode (such as “relative” Setpoint). The
Setpoint adjusts the programmed occupied, StbyHeatSp and StbyCoolSp up and down by
the amount of the Setpoint. The user must ensure the input range is less than +10 for the
offset setpoint to be used. The Setpoint doesn’t affect the unoccupied setpoints. During
bypass, the occupied setpoints are adjusted. The offset is zero if the Setpoint is not
connected or the sensor has failed. The user must ensure consistent units. If the Setpoint
is in degrees F, the programmed setpoints should also be in degrees F.

The effective space temperature setpoints will be calculated based on the following
formula:

e Base Setpoint = setpoint from wall module.
e Effective OccCoolSp = Base Setpoint + (OccCoolSp - OccHeatSp)/2
e Effective OccHeatSp = Base Setpoint - (OccCoolSp - OccHeatSp)/2

TemperatureSetpointCalculator #2
Temperature Setpoint Calculator L -
Execution 23
Eff Heat Sp 21.00 {ok]
Eff Cool Sp 23.00 {ok}
= Eff Occ Current State Occupied {ok}
9Sch Next State Occupied {ok}
#SchTUNCOS 11520.00 min {ok}
= Setpoint 0.00 {ok}
qHeat Ramp Rate 1.00 {ok}
2Cool Ramp Rate 1.00 {ok}
dMan Ovrd State Occupied {ok}
30cc Cool Sp 23.00 {ok}
20cc Heat Sp 21.00 {ok}
3Stby Cool Sp 25.00 {ok}
4 Stby Heat Sp 19.00 {ok}
4Un Occ Cool Sp 27.00 {ok}
qUn Occ Heat Sp 17.00 {ok}

Fig. 526 Temperature Setpoint Calculator
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Example 2: Temperature Setpoint Calculator

If Setpoint = 5 (such as RelativeSp), thus the same OccCoolSp + 5 is transferred to an
EffectiveCoolSp & OccHEATSp + 5 is transferred to an EffectiveHeatSp.

TemperatureSetpointCalculator *3
Temperature Setpoint Calculator L=
Execution
Eff Heat Sp
Eff Cool Sp
5 Eff Occ Current State
25ch Next State
iSchTUNCOS
1Setpoint

Heat Ramp Rate
iCool Ramp Rate
1Man Ovrd State

Occ Cool Sp
10cc Heat Sp
Sthy Cool Sp
Stby Heat Sp
Un Occ Cool Sp
Un Occ Heat Sp

Fig. 527 Temperature Setpoint Calculator

Example 3: Temperature Setpoint Calculator

If OccCoolSp =23, StbyCoolSp=25, UnOccCoolSp = 27, OccHeatSp = 21, StbyHeatSp=19,
UnOccHeatSp =17, ManOvrdState is Occupied = 0.

SchNextState = Occupied

Setpoint = 12 (when it is more than 12, it acts as an absolute Sp).

TemperatureSetpointCalculator *2
Temperature Setpoint Calculator - =
Execution

Eff Heat Sp

Eff Cool Sp

S Eff Occ Current State
=Sch Mext State
SSchTUNCOS
SSetpoint

Heat Ramp Rate
Cool Ramp Rate
Man Ovrd State
Occ Cool Sp
Occ Heat Sp
Stby Cool Sp
Sthy Heat Sp
Un Occ Cool Sp
Un Occ Heat Sp

Fig. 528 Temperature Setpoint Calculator
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Example 4: Temperature Setpoint Calculator

If OccCoolSp = 23, StbyCoolSp = 25, UnOccCoolSp = 27, OccHeatSp = 21, StbyHeatSp =
19,UnOccHeatSp = 17, ManOvrdState is UnOccupied = 1,

SchNextState = Occupied, ManOvrdState doesn’t affect the effective occupancy state.

Setpoint = 5 (such as Realative Sp), thus the same OccCoolSp + 5 is transferred to an
EffectiveCoolSp & OccHEATSp + 5 is transferred to an EffectiveHeatSp.

TemperatureSetpointCalculator *2
| Temperature Setpoint Calculator = -
Execution 23
Eff Heat Sp 26.00 {ok}
Eff Cool Sp 28.00 {ok]
{Eff Occ Current State Occupied {ok
15ch Next State Occupied {ok}
1SchTUNCOS 11520.00 min {ok
{Setpoint
{Heat Ramp Rate 1.00 fok
{Cool Ramp Rate 1.00 {ok}
iMan Ovrd State Unoccupied {ok}
{0cc Cool Sp 23.00 {ok}
10cc Heat Sp 21.00 ok}
iStby Cool Sp 25.00 {ok}
1Stby Heat Sp 19.00 {ok}
{Un Occ Cool Sp 27.00 {ok}
Un Ocec Heat Sp 17.00 {ok}

|

L!

Fig. 529 Temperature Setpoint Calculator
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CHAPTER

2 SYLK DEVICE AND PARAMETERS

This chapter describes the Sylk devices and parameters available in the honlrmControl
Palette that can be configured and used to build an application. Also, provide information
on the status of Sylk component behaviors.

e Sylk Parameters Description

e Sylk Component Status Behaviors

The following is a list of Sylk parameters that Sylk devices support. You can configure the
Sylk device parameters based on your requirement.

b O SylkParams

¥
¥
¥
¥
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= BypassTime
o coz
“B Controllervalue
¥ FanCommand
& Humiomy
m HomeScreen
B NetworkSetpoint
& OccupancyOverrideCommand
& OccupancyStatus
E roOMTEMP
H" SensorOffset
] sylkTime
b SystemCommand
b System3tatus
@ TimeField
& TimeOfDay
B+ ValueFromWallmodule
‘?@‘,’%'lkActuatorlnputParam
‘h@lsylkﬁ\ctuatoroutputParam

Fig. 530 Sylk Parameters
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Sylk Parameters are divided into three categories:
e SylkIn Parameters

e Sylk Out Parameters

e SylkIn Out Parameters

These parameters act as input to the Sylk devices.
Table 338 Sylk In Parameters

Properties Description
ControllerValue Value from the controller to the wall module.
OccupancyStatus Occupancy status in the wall module.
SystemStatus System status in the wall module.
TimeOfDay Time of the day to show on Sylk device.

Sylk Actuator Input Provides input value to the Sylk actuator .

These parameters capture input from various sensors and act as output for the Sylk device.
Table 339 Sylk Out Parameters

Properties Description

Cc0o2 CO2 concentration in the space.

HUMIDITY Percent humidity of the space.

OccupancyOverrideCommand Override the unoccupancy mode to occupied mode.

ROOMTEMP Temperature of the space.

SensorOffset Provide the sensor offset to the wall module.

ValueFromWallModule Provide the value from the wall module to the
controller.

Sylk Actuator Output Provides output from the Sylk actuator to the
controller.

These parameters are used as input as well as output for the Sylk device.
Table 340 Sylk In Out Parameters

Properties Description
BypassTime Provide the bypass time to a wall module.
FanCommand Provide commands to the fan from the wall module.
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Table 340 Sylk In Out Parameters (Continued)

Properties Description
NetworkSetpoint Provide the setpoints to the wall module.
SystemCommand Override the system command from the wall module.
TimeField Configure the time format of the wall module.

This section provides details of Sylk parameters supported by the Sylk device.

Table 341 TR120x

TR120x SBus Wall Modules
Parameter

TR120 TR120H

ROOMTEMP

<

Y

HUMIDITY

OccupancyOverrideCommand

ValueFromWallModule

TimeOfDay

SystemStatus

OccupancyStatus

ValueFromController

SystemCommand

TimeField

BypassTime

SensorOffset

HomeScreen

NetworkSetpoint

SylkTime

FanCommand

<|=<|=<|=<|=<|=<|=<|=<|=<|=<|=<|<|=<|<|=<|z
<|=<|=<|=<|=<|=<|=<|=<|=<|=<|=<|=<|=<|=<]|=<

EnumSchedule
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Table 342 TR7x

TR7x SBus Wall Modules
Parameter

TR75H TR75 TR71H TR71

ROOMTEMP Y

<

Y

<

HUMIDITY

OccupancyOverrideCommand

ValueFromWallModule

TimeOfDay

SystemStatus

OccupancyStatus

ValueFromController

SystemCommand

TimeField

BypassTime

SensorOffset

HomeScreen

NetworkSetpoint

SylkTime

FanCommand

<|=<|=<|=<|=<|=<|=<|=<|=<|=<|=<|=<|=<|=<]|=<
<|=<|=<|=<|=<|=<|=<|<|=<|=<|=<|<|=<|<|<|z
Z<|=<|=<|<|=<|=<|=<|=<|=<|=<|=<|<|=<]|=<

Z|<|<|=<|<|=<|=<|<|<|=<|=<|=<|=<|=<|=<|ZzZ

EnumSchedule

Table 343 TR42x

TR42x SBus Wall Modules

Parameter
TR42 TR42H TR42C02 | TR42HCO2

ROOMTEMP
HUMIDITY
COo2

OccupancyOverrideCommand

OccupancyStatus

BypassTime

NetworkSetpoint

<|=<|=<|=<|<|z|z|=<
<|=<|=<|=<|=<|zZ|=<|=<
<|=<|=<|=<|=<|=<|z|=<
<|=<|=<|=<|=<|=<|=<|=<

FanCommand
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Table 344 TR40x

TR40x SBus Wall Modules
Parameter
TR40 TR40H TR40C02 | TR40HCO2
ROOMTEMP Y Y Y Y
HUMIDITY N Y N Y
Cc0o2 N N Y Y
Table 345 C7400S (Zeleny)
Parameter (Zeleny)
ROOMTEMP
HUMIDITY
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The status is indicated by the text on a colored background. The following table lists the
status types, and their description.

Table 346 Sylk Status Type and Description

Type

Description

alarm

Point currently has a value in an alarm range, as defined by
property in its alarm extension.

fault

Originates from a proxy point only. Typically indicates a
configuration or licensing error. If it occurs after a normal
operation, it may indicate a “native fault” in the device, or the
point’s parent device has a fault status.

overridden

Current point controlis from an action, meaning a user-invoked
command at either priority level 8 (override) or priority 1
(emergency).

disabled

Originates from a proxy point only. Point (or its parent device or
network) has been manually disabled (property enabled = false).

down

Originates from a proxy point only. Driver communications to the
parent device are currently lost, based upon the device status
(Monitor) configuration for that network.

stale

Originates from a proxy point only. Driver communications have
not received a requested response for this data item within the
configured times (Tuning period).

null

Current point control has entered a null state vs. a specific value
and priority level. Typical to fallback operation for a writable point.
Note: If linking a null status Out to a simple data slot, the point’s
null value is processed.

unackedAlarm

Last point alarm event has notyet received user acknowledgment.
Point’s alarm extension uses alarm class requiring
acknowledgment
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CHAPTER

3 SYLK IN PARAMETERS

The Sylk device receives input from the following parameters:
e Controller Value

¢ Occupancy Status

e System Status

e Time of Day

e Sylk Actuator Input

Controller Value

This Controller Value parameter displays the value from the controller to the wall module.

Property Sheet
& Controllervalue (SylkIn Param)
ﬁ Execution 13
ﬁ Function Block Name/Annotation/Composite Flash Memory Usage [1} B[0-900]
= n - {null} ¥
ﬁ Sylk Device None
- n Sylk Config Data Ui Parameter
W Master SyncEnabled | true
¥ +B ControllerValue Value From Controller Param
M sylkDevice None
" (M status [£fault}
cn"trﬂllewﬂlue I@ & faultCause No Sylk device associated with the param
S"'"lk In Pﬂrﬂm [l sendinterval (seconds) Cov
- [l senDelta 0.50 [0.00 -9999.00]
Exe":utlnn Walue in "senDelta™ will be honored
only if the "sendInterval™
In - { is set to "Cov"
S‘flk Device N [l senDeltaNote

[l category Category

ﬁ paramPermissions Contractor Only

Ml enableFD @ o

W enumerated @ o

ﬁ enumDefinition range={} >> o -
[l defaultEnumvalue 0

& numberOfDecimals U]

b (W selectLabelsToShowOnScreen  Sylk Device Label Display Config

Fig. 531 ControllerValue Function Block and Property Sheet
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Table 347 Inputs of Controller Value

Input Name

Description

To provide the setpoints from the controller to the Wall module.

Table 348 Output of Controller Value

Output Name

Description

NA

NA

Table 349 Parameter of Controller Value

Parameter Name Description
sylkdevice Select the required TR7x device from the drop-down menu.
status This field is read-only. Shows the following status of the
parameter:
e alarm
e fault
e overridden
e disabled
e down
e stale
e null
e unackedAlarm
For further details, see Sylk Component Status Behaviors on
page 532.
faultCause This field is read-only. It indicates the cause of the parameter's
fault state. This property is empty unless a fault occurs. When
multiple errors occur, the fault cause displays only the top errors
on the list. If the error is resolved, the next error message will be
displayed.
sendinterval Send interval is the time between the end of a timeout period or
(seconds) completion of a network request and the next request for data on
the network. Default is Cov seconds.

IRM FUNCTION BLOCKS USER GUIDE

534




Table 349 Parameter of Controller Value (Continued)

Parameter Name

Description

senDelta

SenDelta is another name for the delta value for Significant
Event Notification. It allows the controller to send the input
parameter value to the Sylk device only when the difference
between the last sent value and the current value is greater than
or equal to senDelta. Otherwise, the value change will not be
propagated to the Sylk device.

Example: Assume senDelta is set to 2, the last sent input
parametervalue is 2, and the currentvalue is 5. The difference in
parameter values is 3 (5-2=3), which is greater than the value of
senDelta (such as 2). This enables the controller to send the
current value of the input parameter (such as 5) to the Sylk
device.

Itis introduced to control the increase in network traffic caused
by frequent changes in the values of input parameters. This can
be used to tune the controller so that minor value changes do
not propagate to the network. The senDelta value is set to 0.5 by
default.

Note: The senDelta feature is only available if the sendInterval is
set to "Cov." A senDelta of zero indicates that any change in
value is significant and is propagated to the network.

senDeltaNote

The senDelta recognizes the value only when the sendlnterval is
set to "Cov."

category

The category is defined by the user while configuring Sylk
parameters. The category is displayed as the default category.

paramPermissions

User can select the viewing option for the parameter. Select the
parameter as viewable by Contractor Only or Tenant Read Only
from the drop-down menu.

e |If Contractor Only is selected, only the contractor can view
the parameters in the wall module.

e |f Tenant Read Only is selected, a tenant can view the
parameters but cannot make any changes in the parameters.

enableFD The time it takes for a failure to be reported to the Sylk device.
¢ Yes:If the parameter has not received an update from the
BACnet network source within the fail detect time,an alarmiis
generated, and the current value is set to invalid.
Note: The time it takes to detect a failure is determined by the
update rate that has been set.
e No:Nomeansthatthe objectwill retain the last value written
to it until the BACnet network source changes.
enumerated Using this option allows enabling multiple states of the enum

setpoint.
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Table 349 Parameter of Controller Value (Continued)

Parameter Name

Description

enumDefinition

If the enumerated is set to “Yes,” then the user can set the
multiple states of the Enum setpoint.
To set the Enum states of the Setpoint:

a. Click on the >> button.
@ enumDefinition range=} DO -

Fig. 532 enumDefinition

b. Setthe states Ordinal, Tag, and Display as per
requirement. For example.

Enum x
[ use Frozen Enum in Range (moduleiname)
Ordinal Tag Display &
o Auto Auto
1 off  Off
2 On On
2 [ord

Add Modify Remove
Lexicon Module Name
0K Cancel

Fig. 533 Enum
c. Click OKto save.

Note: The enumerated option applicable to Sylk module type is TR
71 and TR 75. Select the parameter type as Controller Value,
Value from Wall Module, or Network Setpoint to enable the

Enumerated

defaultEnumValue

This option displays the list of default Enum values from the

defined enum range.

numberOfDecimals

Apply to all parameter types except Time. This value affects
Increment or Decrement options.

selectLabelsToSho
wOnScreen

Select the required option to show the parameter.
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The occupancy status in the wall module.

Property Sheet

OccupancyStatus (Sylk In Param)
[ Execution

14

[l Function Block Name/Annotation/Composite Flash Memory Usage 0 B[0-300]
n - {null} E
Occupan Status [ Sylk Device Hons
S‘Q’Ik I#Fﬂr‘;};ﬂ £} sylk Config Data Ui Parameter
o [ Master SyncEnabled | (@ true
Execution 8 & OccupancyStatus Occupancy Status
In i {nl.l“.]' W sylkDevice None
S‘y"k Device None [l status {fault]
.'. faultCause No 5ylk device associated with the param
[ sendinterval (seconds)  |cov
[l enableFD [ T
[ tRTXConfig T R7 X Occupancy Status Additional Conf...
[ tR4xConfig T R4 X Occupancy Status Additional Conf...
Fig. 534 OccupancyStatus Function Block and Property Sheet
Table 350 Input of Occupancy Status
Input Name Description
In To provide the System Occupancy Status to the Wall module.
Table 351 Output of Occupancy Status
Output Name Description
NA NA
Table 352 Parameters of Occupancy Status
Parameter Name Description
sylkDevice Select the required TR7x or TR4x device from the drop-down
menu.
537
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Table 352 Parameters of Occupancy Status (Continued)

Parameter Name

Description

Status This field is read-only. Shows the following status of the
parameter:
e alarm
o fault
e overridden
e disabled
e down
e stale
e null
e unackedAlarm
For further details, see Sylk Component Status Behaviors on
page 532.
faultCause This field is read-only. It indicates the cause of the parameter's

fault state. This property is empty unless a fault occurs. When
multiple errors occur, the fault cause displays only the top errors
on the list. If the error is resolved, the next error message will be
displayed.

sendlnterval

Send interval is the time between the end of a timeout period or

(seconds) completion of a network request and the next request for data on
the network. Default is Cov seconds.
enableFD The time it takes for a failure to be reported to the Sylk device.

¢ Yes:If the parameter has not received an update from the
BACnet network source within the fail detect time,an alarmis
generated, and the current value is set to invalid.

Note: The time it takes to detect a failure is determined by the

update rate that has been set.

¢ No:Nomeansthatthe objectwill retain the last value written
to it until the BACnet network source changes.

tR7XConfig This option provides options to select how to override status is
required to be displayed in the LCD. Following available options:

e Show effective occupancy status: LCD shows the actual
occupancy status considering the IRM application.

e Show the occupancy override status: LCD shows the
occupancy override status initiated from the LCD,
independent of the IRM application.

¢ Do not show occupancy or override status: LCD does not
show occupancy or override, regardless of what the user
initiates and the IRM application

tR4XConfig Configure the configure occupancy override additional settings

for TR42.
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This System Status parameter displays the system status in the wall module.

Property Sheet
SystemStatus (Sylk In Param)
[l Execution 15
[l Function Block NamefAnnotation/Composite Flash Memory Usage 0 B[0-900]
n - [null}
SyStem Status . Sylk Device None
S"y"“{ |n Parﬂm i:} Sylk Config Data Ui Parameter
Execution 12 [l Master Sync Enabled | @ true
|n - {nuu} b SystemStatus System Status
Sylk Device None M sylkDevice =
.l status {fault}
[ faultCause Wo 5ylk device associated with the param

@ sendinterval (seconds)  |Cov
@i enableFD @ o

. systemStatusValues System Status Values

Fig. 535 SystemStatus Function Block and Property Sheet

Table 353 Inputs of System Status

Input Name Description

In To provide the system status from the controller to the Wall
module.

Table 354 Output of System Status

Output Name Description

NA NA

Table 355 Parameters of System Status

Parameter Name Description

sylkDevice Select the required TR7x device from the drop-down menu.
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Table 355 Parameters of System Status (Continued)

Parameter Name Description

status This field is read-only. Shows the following status of the
parameter:
e alarm
o fault
e overridden
e disabled
e down
e stale
e null

e unackedAlarm

For further details, see Sylk Component Status Behaviors on
page 532.

faultCause Thi field is read-only. It indicates the cause of the parameter's
fault state. This property is empty unless a fault occurs. When
multiple errors occur, the fault cause displays only the top errors
on the list. If the error is resolved, the next error message will be

displayed.
sendlnterval Send interval is the time between the end of a timeout period or
(seconds) completion of a network request and the next request for data on

the network. Default is 60 seconds.

enableFD The time it takes for a failure to be reported to the Sylk device.

e Yes:If the parameter has not received an update from the
BACnet network source within the faildetect time,an alarm is
generated, and the current value is set to invalid.

Note: The time it takes to detect a failure is determined by the
update rate that has been set.

¢ No:Nomeansthatthe objectwill retain the last value written
to it until the BACnet network source changes.

SystemStatusValue | To configure the system values within the defined range based
on the requirements.
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The Time of Day parameter sets the time format for the wall module.

Property Sheet
n Param)
. Execution 16
. Function Block Name/Annotation/Composite Flash Memory Usage ] B[0-800]
[ Sylk Device None
- /lk Config Data Ui Parameter
TImEUfDﬂy ﬁs: ‘~1as:erg5)-'nc Enabled | @ true
S"y"l.k ln PEIFEITI ® TimeOfDay Time Of Day Param
Execution 14 [l sylkpevice Hone
" | status {fault}
S"y"lk DEUICE None (@i faultCause No Sylk device associated with the param
[@l sendinterval (seconds) Cov
(@ category Category
. paramPermissions Contractor Only
[l enablefD @®o

. selectLabelsToShowOnScreen  Sylk Device Lakel Display Config

Fig. 536 TimeofDay Function Block and Property Sheet

Table 356 Inputs of Time of Day

Input Name Description

In To provide the system time to the wall module.

Table 357 Output of Time of Day

Output Name Description

NA NA

Table 358 Parameters of Time of Day

Parameter Name Description

sylkDevice Select the required TR7x device from the drop-down menu.
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Table 358 Parameters of Time of Day (Continued)

Parameter Name

Description

status This field is read-only. Shows the following status of the
parameter:
e alarm
e fault
e overridden
e disabled
e down
e stale
e null
e unackedAlarm
For further details, see Sylk Component Status Behaviors on
page 532.
faultCause This field is read-only. It indicates the cause of the parameter's

fault state. This property is empty unless a fault occurs. When
multiple errors occur, the fault cause displays only the top errors
on the list. If the error is resolved, the next error message will be
displayed.

sendlnterval

Send interval is the time between the end of a timeout period or

(seconds) completion of a network request and the next request for data on
the network. Default is 60 seconds.
Category The category is defined by the user while configuring Sylk

parameters. The category is displayed as the default category.

paramPermissions

User can select the viewing option for the parameter. Select the
parameter as viewable by Contractor Only or Tenant Read Only
from the drop-down menu.

e If Contractor Only is selected, only the contractor can view
the parameters in the wall module.

e |f Tenant Read Only is selected, a tenant can view the
parameters but cannot make any changes in the parameters.

enableFD The time it takes for a failure to be reported to the Sylk device.
¢ Yes: If the parameter has not received an update from the
BACnet network source within the fail detect time, an alarmis
generated, and the current value is set to invalid.
Note: The time it takes to detect a failure is determined by the
update rate that has been set.
¢ No:Nomeansthatthe objectwill retain the last value written
to it until the BACnet network source changes.
selectLabelsToSho This option allows to config the Sylk device label display for the
wOnScreen Sylk parameter.
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The Sylk actuator input controls the controller output or actuator travel time. The actuator
travel time is the time required by the actuator to travel from O % to 100 % open or 100 %
to 0 % open. This time interval varies depending on the type of actuator and ranges from O

to 500.
Property Sheet
4, SylkActuatorinputParam (SylkIn Param)
(@ Execution 3
[l Function Block NamefAnnotation/Composite Flash Memory Usage a B[0-200]
In - {null}
[l Sylk Device
£+ sylk Config Data Ui Parameter
[l Master Sync Enabled © true
SylkActuatorinputParam & “isy SylkActuatorinputParam  Sylk Actuator Input Param
Sylk In Param (Ml sylkDevice None
Execution 3 [l status {fault}
In _ - {null} (@l faultCause Mo Sylk device associated with the param
Sylk Device [@ sendinterval (seconds) |5
[l senDelta 0.50 [0.00 - 9389.00]
Value in "senDelta™ will be honored
gnly if the "sendInterval”
is set to "Cov"™
[l senDeltaNote
[ enableFD @ o
@l FDInterval 20 s
. inputType Actuatar
To ensure proper functionality, send
interval must ke less than one-third
of Fail Detect interval (if Fail
Detect is enabled).
@l note
Fig. 537 SylkActuatorinput Function Block and Property Sheet
Table 359 Inputs of Sylk Actuator Input
Input Name Description
In To provide the value from the controller to the Sylk actuator.
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Table 360 Output of Sylk Actuator Input

Output Name

Description

NA

NA

Table 361 Parameters of Sylk Actuator Input

Parameter Name Description

sylkDevice Select the required SylkActuator device from the drop-down
menu.

status This field is read-only. Shows the following status of the
parameter:
e alarm
e fault
e overridden
e disabled
e down
e stale
e null
e unackedAlarm
For further details, see Sylk Component Status Behaviors on
page 532.

faultCause This field is read-only. It indicates the cause of the parameter's
fault state. This property is empty unless a fault occurs. When
multiple errors occur, the fault cause displays only the top errors
on the list. If the error is resolved, the next error message will be
displayed.

sendlnterval Send interval is the time between the end of a timeout period or

(seconds) completion of a network request and the next request for data on
the network. Default is 5 seconds.
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Table 361 Parameters of Sylk Actuator Input (Continued)

Parameter Name

Description

senDelta

SenDelta is another name for the delta value for Significant
Event Notification. It allows the controller to send the input
parameter value to the Sylk device only when the difference
between the last sent value and the current value is greater than
or equal to senDelta. Otherwise, the value change will not be
propagated to the Sylk device.

Example: Assume senDelta is set to 2, the last sent input
parameter value is 2, and the currentvalue is 5. The difference in
parameter values is 3 (5-2=3), which is greater than the value of
senDelta (such as 2). This enables the controller to send the
current value of the input parameter (such as 5) to the Sylk
device.

Itis introduced to control the increase in network traffic caused
by frequent changes in the values of input parameters. This can
be used to tune the controller so that minor value changes do
not propagate to the network. The senDelta value is set to 0.5 by
default.

Note: The senDelta feature is only available if the sendInterval is
set to "Cov." A senDelta of zero indicates that any change in
value is significant and is propagated to the network.

senDeltaNote

The senDelta recognizes the value only when the sendlnterval is
set to "Cov."

enableFD

The time it takes for a failure to be reported to the Sylk device.

¢ Yes: If the parameter has not received an update from the
BACnet network source within the fail detect time, an alarmis
generated, and the current value is set to invalid.

Note: The time it takes to detect a failure is determined by the
update rate that has been set.

e No:Nomeans thatthe objectwill retain the last value written
to it until the BACnet network source changes.

FDInterval

FDInterval for Sylk actuator input parameter is 20 secs.

inputType

There are two types of Sylk actuator inputs actuator command
and actuator travel time:

e Actuator: Actuator command comes from the controller
output. An actuator moves as per the command.

e Actuator Travel Time: The Actuator travel time is the time
required by the actuator to travel from 0 % to 100 % open or
100 % to 0 % open. This time interval depends on the
actuator type and varies from O to 500 seconds.

note

Send interval must be less than one-third of Fail Detect interval
(if Fail Detect is enabled) to ensure proper functionality.
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CHAPTER

4 SYLK OUT PARAMETERS

Following are the parameters that capture input from various sensors and act as output for

the Sylk device:
e CO2
e  Humidity

e Occupancy Override Command
e ROOMTEMP

e Sensor Offset

¢ Value From Wall Module

e Sylk Actuator Output

Co2

This parameter provides CO2 concentration from the room.

Property Sheet

A Oz (Sylk Out Param)
ﬁ Execution 7

ﬁ Function Block Mame/Annotation/Composite Flash Memory Usage i
= Qut - {null}
Ul Sylk Device
i = £¥ Sylk Config Data Ui Parameter
Co2 fi\\ [l Master SyncEnabled | @ true
Sylk Qut Param v A coz C 02 Param
Execution (@ sylkDevice Hone
Dut i l’n & status [fault}
5 m faultCause Mo Sylk device associated with the param
Sylk Device
(@l sendinterval (seconds) |5
catego Category
(Ml category
& paramPermissions Contractor Only
[l enableFD @
+ £} out Save Out Save Fields
[l Master SyncEnabled | @ true
[ out @ oisable

Fig. 538 CO2 Function Block and Property Sheet
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Table 362 Input of CO2

Input Name Description
NA NA
Table 363 Output of CO2
Output Name Description
Out Shows the current value of the parameter.

Table 364 Parameters of CO2

Parameter Name Description
sylkDevice Select the required Tr4x device from the drop-down menu.
Status This field is read-only. Shows the following status of the
parameter:
e alarm
e fault
e overridden
e disabled
e down
e stale
e null
e unackedAlarm
For further details, see Sylk Component Status Behaviors on
page 532.
faultCause This field is read-only. It indicates the cause of the parameter's

fault state. This property is empty unless a fault occurs. When
multiple errors occur, the fault cause displays only the top errors
on the list. If the error is resolved, the next error message will be
displayed.

sendlInterval

Send intervalis the time between the end of a timeout period or

(seconds) completion of a network request and the next request for data on
the network. Default is 5 seconds.
category The category is defined by the user while configuring Sylk

parameters. The category is displayed as the default category.
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Table 364 Parameters of CO2 (Continued)

Parameter Name

Description

paramPermissins

Users can select the viewing option for the parameter. Select the

parameter as viewable by Contractor Only or Tenant Read Only

from the drop-down menu.

e |If Contractor Only is selected, only the contractor can view
the parameters in the wall module.

e |If Tenant Read Only is selected, a tenant can view the
parameters but cannot make any changes in the parameters.

enableFD The time it takes for a failure to be reported to the Sylk device.
¢ Yes:If the parameter has not received an update from the
BACnet network source within the fail detect time,an alarmiis
generated, and the current value is set to invalid.
Note: The time it takes to detect a failure is determined by the
update rate that has been set.
¢ No:Nomeansthatthe object will retain the last value written
to it until the BACnet network source changes.
Out Save e Master Sync Enabled: If you setitto TRUE, the last output will

be set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the
controller restart.

e OUT: To enable or disable the Out Save feature.
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The Humidity parameter shows the percentage of humidity in the room.

HUMIDITY

Sylk Out Param '@
Execution 4
Qut - {null}

Sylk Device

Property Sheet
A HUMIDITY (Sylk Out Param)
[l Execution 4
[l Function Block Name/Annotation/Composite Flash Memory Usage 0
Qut - [null}
[ Sylk Device
ﬂ- Sylk Config Data Ui Parameter
[l Master SyncEnabled @ true
é HUMIDITY Humidity Param
[l sylkDevice Wone
[ status [fault}
. faultCause No Sylk device associated with the param
(@ sendinterval (seconds) |5
(@l category Category
. paramPermissions Contractor Only
U@ enableFD @
[l tR7XConfig T R7 X Humidity Param Additional Config
[ tR4xConfig T R4 X Humidity Param Additional Config
£+ out save Out Save Fields
(@l Master SyncEnabled (@ true
. Out -. Disable

Fig. 539 Humidity Function Block and Property Sheet

Table 365 Parameters of Humidity

B[0-300]

Parameter Name

Description

sylkDevice Select the required TR7x or Tr4x device from the drop-down
menu.
Status This field is read-only. Shows the following status of the

parameter:

e alarm

o fault

e overridden
e disabled

e down

e stale

e null

e unackedAlarm

For further details, see Sylk Component Status Behaviors on
page 532.
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Table 365 Parameters of Humidity (Continued)

Parameter Name

Description

faultCause

This field is read-only. It indicates the cause of the parameter's
fault state. This property is empty unless a fault occurs. When
multiple errors occur, the fault cause displays only the top errors
on the list. If the error is resolved, the next error message will be
displayed.

sendlnterval

Send interval is the time between the end of a timeout period or

(seconds) completion of a network request and the next request for data on
the network. Default is 5 seconds.
category The category is defined by the user while configuring Sylk

parameters. The category is displayed as the default category.

paramPermissions

Users can select the viewing option for the parameter. Select the
parameter as viewable by Contractor Only or Tenant Read Only
from the drop-down menu.

e |f Contractor Only is selected, only the contractor can view
the parameters in the wall module.

e |f Tenant Read Only is selected, a tenant can view the
parameters but cannot make any changes in the parameters.

enableFD

The time it takes for a failure to be reported to the Sylk device.

¢ Yes:If the parameter has not received an update from the
BACnet network source within the fail detect time,an alarmis
generated, and the current value is set to invalid.

Note: The time it takes to detect a failure is determined by the
update rate that has been set.

e No:Nomeans thatthe object will retain the last value written
to it until the BACnet network source changes.

tR7XConfig

¢ Number of Decimals: Enter the decimal accuracy.

e Default Sensor Offset Value: Enter the default value for

sensor offset.

¢ SelectLabels To Show On Screen: Selectthe Humidity option

to show the parameter on the home screen.

tR4XConfig

¢ Number of Decimals: Enter the decimal accuracy.

e Default Sensor Offset Value: Enter the default value for

sensor offset.

Out Save

e Master Sync Enabled: If you setitto TRUE, the last output will

be set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the
controller restart.

e OUT: To enable or disable the Out Save feature.
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The Occupancy Override Command parameter allows you to switch from Unoccupancy
Mode to Occupied Mode.

Property Sheet
A, OccupancyOverrideCommand (Sylk Out Param)
[l Execution 9
. Function Block Name/Annotation/Composite Flash Memory Usage 0 B[0-200]
Qut - {null}
(@ Sylk Device Hone
5 £¥ sylk Config Data Ui Parameter
OccupancyOverrideCom & (@ Master Sync Enabled @
5‘5’“{ DUt Param @& OccupancyOverrideCommand  Occupancy Override Command
Execution T [ sylkDevice None
Dut _{nu“} . status [fault}
51!{“{ DE‘H‘iEE‘ NDHE . faultCause No Sylk device associated with the param
L@l sendinterval (seconds) |60
[ enableFD @ o
[ tR7XConfig T RT X Occupancy Override Additional Co...
. tR4XConfig T R42 Occupancy Override Additional Col..
£F out Save Out Save Fields
M Master SyncEnabled @ true
. Qut . Disable

Fig. 540 Occupancy Override Command Function Block and Parameters

Table 366 Inputs of Occupancy Override Command

Input Name Description

NA NA

Table 367 Output of Occupancy Override Command

Output Name Description

module.

Out Provide the override command to the wall module from the wall
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Table 368 Parameter of Occupancy Override Command

Parameter Name Description
sylkDevice Select the required TR7x or TR4x device from the drop-down
menu.

Status This field is read-only Shows the following status of the
parameter:
e alarm
e fault
e overridden
e disabled
e down
e stale
e null
e unackedAlarm
For further details, see Sylk Component Status Behaviors on
page 532.

faultCause

This field is read-only. It indicates the cause of the parameter's
fault state. This property is empty unless a fault occurs. When
multiple errors occur, the fault cause displays only the top errors
on the list. If the error is resolved, the next error message will be
displayed.

sendinterval
(seconds)

The time between the end of a timeout period or the completion
of a network request and the next data request on the network is
referred to as the send interval. The default value is 60 seconds.

enableFD

The time it takes for a failure to be reported to the Sylk device.

¢ Yes:If the parameter has not received an update from the
BACnet network source within the fail detect time,an alarmis
generated, and the current value is set to invalid.

Note: The time it takes to detect a failure is determined by the
update rate that has been set.

¢ No:Nomeansthatthe object will retain the last value written
to it until the BACnet network source changes.

tR7XConfig

Configure the configure occupancy override additional settings
for TR7x.

(@ tR7XConfig T RT X Occupancy Override Additional Co...
[l Override To Occupied Settings Occupied Override Details Config
Uil Override To Unoccupied Settings  Un Occupied Override Details Cor
U@l Override To Standby Settings Standby Override Details Config
. Occupancy Values Occupancy Values

Fig. 541 tR7XConfig
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Table 368 Parameter of Occupancy Override Command (Continued)

Parameter Name

Description

e Override To Occupied Settings: Configure occupied override
settings.

(M Override To Occupied Settings Occupied Override Details Config
M Override Occupied State @® o
:. Override Type Continuous Override
(W use Network Bypass Time Only @ no
. Note One "Day™ is a 24 hour period from the t
[ [1-99]
[1-59]

Min Time Days 1
1
Min Time Hours 3 [0-24]
3
]
]

Max Time Days

[0-24]
[0-58]
[0-59]

Min Time Minutes

]

]

|

[l Max Time Hours
|

W Max Time Minutes
|

Bypass Time Param null

Fig. 542 Override To Occupied Settings
- Override Type

Continuous Override: This is the default setting. It
setting disables the time override type options.

Time Override in Hours (Bypass): This option enables
the time setting details, wherein the minimum time
and maximum time can be set in hours and minutes.
The default setting is min= max= 3 hours. Make sure
that the maximum time is greater than the minimum
time. If either case is not true, an error message
appears informing that the min value is greater than
the max value. The range is from O to 24 hrs / O to 59
min.

Time Override in Days (Bypass): This option enables
the time setting details, wherein the minimum and
maximum time can be set in days. In this case, the
hours and minutes options are disabled. The default
setting is min = max = 1 day. The range is from 1 to 99
days.

If the range is exceeded, an error message appears to
inform about the same.

B Override Type Continuous Override

[l use Network Bypass Time Only ~ Continuous Override

[l Note |11ll1ed Ovwerride in Hours (Bypass)

. Timed Override in Days (Bypass
M Min Time Days = e

Fig. 543 Override Type

- Use Network Bypass Time Only: If this option is selected,
then all other override details are disabled. The timed
override will be determined by the application.

Note: The Use Network Bypass Time only option applies to
Occupied override type settings. This option is not available
for Unoccupied and Standby override type settings.
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Table 368 Parameter of Occupancy Override Command (Continued)

Parameter Name

Description

- Time Settings: Configure occupied override time setting.

(fl Min Time Days 1 [1-99]
'. Max Time Days 1 [1-99]
(W Min Time Hours 3 [0-24]
'. Max Time Hours 3 [0-24]
'. Min Time Minutes 1] [0-59]
'. Max Time Minutes [0-58]

Fig. 544 Override Settings

- By pass time parma: To provide the bypass time to a wall
module

.Override To Unoccupied Settings

@ Override Unoccupied State | NO

@ Override Type Continuous Override

- Mote Cne "Day" iz a 24 hour period from the t)
@l Min Time Days 1 [1-99]

B Max Time Days 1 [1-29]

@l Min Time Hours 3 [0-24]

- Max Time Hours 3 [0-24]

B Min Time Minutes 0 [0-58]

Bl Max Time Minutes i [0-59]

Fig. 545 Override to Unoccupied
- Override Type

Continuous Override: The default setting, this setting
disables the time override type options.

Time Override in Hours (Bypass): This option enables
the time setting details. The minimum time and
maximum time can be set in hours and minutes. The
default setting is min = max = 3 hours.Ensure that the
maximum time is greater than the minimum time or
that the minimum time is lesser than the maximum
time. If either case is not true, an error message
appears informing that the min value is greater than
the max value. The range is from O to 24 hrs / O to 59
min.

Time Override in Days (Bypass): This option enables
the time setting details, wherein the minimum and
maximum time can be set in days. In this case, the
hours and minutes options are disabled. The default
setting is min = max =1 day. The permissible rangeis 1
to 99 days.
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Table 368 Parameter of Occupancy Override Command (Continued)

Parameter Name

Description

B Override Type Continuous Override

(@l use Network Bypass Time Only ~ Continuous Override

j. Mote Timed Override in Hours (Bypass)

[ Min Time Days Timed Cwerride in Days (Bypass
! v ime Y - sy

Fig. 546 Override Type

Time Settings: Configure unoccupied override time
setting.

. Min Time Days 1 [1-99]
Ul Max Time Days 1 [1-99]
U@ Min Time Hours 3 [0-24
Ul Max Time Hours 3 [0-24]
. Min Time Minutes 0 0-59]
. Max Time Minutes 0 [0-59]

Fig. 547 Override Settings

Override To Standby Settings

(@il Override To Standby Settings Standby Override Details Config
[l Override Standby State | (@ no

U@l Override Type Continuous Override

. Mote One "Day"™ is a 24 hour period from the t]
(i Min Time Days 1 [1-99]

. Max Time Days 1 [1-99]

Ul Min Time Hours 3 [0-24]

Ul Max Time Hours 3 [0-24]

Ol Min Time Minutes 0 [0-58]

[l Max Time Minutes 0 [0-59]

Fig. 548 Override To Standby
Override Type

Continuous Override: The default setting, this setting
disables the time override type options.

Time Override in Hours (Bypass): This option enables
the time setting details. The minimum and maximum
time can be set in hours and minutes. The default
setting is min= max= 3 hours. Ensure that the
maximum time is greater than the minimum time or
that the minimum time is lesser than the maximum
time. If either case is not true, an error message
appears informing that the min value is greater than
the max value. The range is from O to 24 hrs /0 to 59
min.
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Table 368 Parameter of Occupancy Override Command (Continued)

Parameter Name Description

Time Override in Days (Bypass): This option enables
the time setting details, wherein the minimum and
maximum time can be set in days. In this case, the
hours and minutes options are disabled. The default
setting is min =max =1 day. The permissiblerangeis 1
to 99 days..

B Override Type Continuous Override

[ use Network Bypass Time Qnly  Continuous Override
Timed Override in Hours (Bypass)

. Note
-- Min Time Dave Timed Cwerride in Days |Bypass
L s ¥ - L= Wy

Fig. 549 Override Type
- Time Settings: Configure standby override time setting.

B Min Time Days 1 [1-88)
Jll Max Time Days 1 [1-399]
B Min Time Hours 3 [0-24]
.l Max Time Hours 3 [0-24]
. Min Time Minutes 1] [0-59]
. Max Time Minutes ] [0-58]

Fig. 550 Override Settings
e Occupancy Values

Provides options to define the different values within
the mentioned ranges.

(@l Occupancy Values Occupancy Values
(@ Occupied 0 [0-255]
. Unoccupied 1 [0-255]
(@l standby 3 [0-255]
. Bypass 2 [0-255]
O Null 255 [0-255]

Fig. 551 Occupancy Values

Show effective occupancy status: LCD displays the
actual occupancy status considering the IRM
application.

Show occupancy override status: LCD displays the
occupancy override status initiated from the LCD,
independent of the IRM application.
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Table 368 Parameter of Occupancy Override Command (Continued)

Parameter Name Description

Do not show occupancy or override status: LCD does
not display occupancy or override, regardless of what
the user initiates and the IRM application.

tR4XConfig This option allows you to configure additional param options.

@i tR4XConfig T R42 Occupancy Override Additional Col...

. Override Type Timed Override in Hours (Bypass)
. Override Time (hour(s)] |1

[l Bypass Time Param null

Fig. 552 tR4XConfig Additional Parameter Options

Out Save Master Sync Enabled: If you setitto TRUE, the last output will
be set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the

controller restart.
e OUT: To enable ordisable the Out Save feature.
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The ROOMTEMP parameter displays the room temperature.

Property Sheet
,@‘ ROOMTEMP (Sylk Out Param)
[l Execution 10
[l Function Block Name/Annotation/Composite Flash Memory Usage 1] B [0-900]
Out - [null}
[l Sylk Device None
£+ sylk Config Data Ui Parameter
[l Master SyncEnabled @ true
E ROOMTEMP Temperature Param
g?gg‘&ﬁ:rﬂm & [ sylkDevice None
E‘: o 5 [ status {fault}
ecution . faultCause No Sylk device associated with the param
Out = = {nuu} [ sendinterval (seconds) |5
Sylk Device None B category cacegory
. paramPermissions Contractor Only
[ enableFD @
. temperatureUnit *F
[l tR7XConfig T R7 X Temp Param Additional Config
[l tR4xConfig T R4 X Temp Param Additional Config
£+ out Save Out Save Fields
(M Master SyncEnabled @ true
. Out . Disable
Fig. 553 ROOMTEMP Function Block and Property Sheet
Table 369 Inputs of ROOMTEMP
Input Name Description
NA NA
Table 370 Output of ROOMTEMP
Output Name Description
Out Shows the current value of the parameter.
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Table 371 Parameters of ROOMTEMP

Parameter Name

Description

sylkDevice

Select the required TR7x or TR4x device from the drop-down
menu.

Status

This field is read-only. Shows the following status of the
parameter:

e alarm

o fault

e overridden

e disabled

e down

e stale

e null

e unackedAlarm

For further details, see Sylk Component Status Behaviors on
page 532.

faultCause

This field is read-only. It indicates the cause of the parameter's
fault state. This property is empty unless a fault occurs. When
multiple errors occur, the fault cause displays only the top errors
on the list. If the error is resolved, the next error message will be
displayed.

sendlnterval
(seconds)

The time between the end of a timeout period or the completion
of a network request and the next data request on the network is
referred to as the send interval. The default value is 5 seconds.

Category

The category is defined by the user while configuring Sylk
parameters. The category is displayed as the default category.

paramPermissions

You can select the viewing option for the parameters. Select
Contractor Only or Tenant Read Only option from the drop-down
of the parameter.

e If Contractor Only is selected, only the contractor can view
the parameters in the wall module.

e |If Tenant Read Only is selected, a tenant can view the
parameters but cannot make any changes in the parameters.
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Table 371 Parameters of ROOMTEMP (Continued)

Parameter Name

Description

enableFD

The time it takes for a failure to be reported to the Sylk device.

Yes: If the parameter has not received an update from the
BACnet network source within the fail detect time,an alarmiis
generated, and the current value is set to invalid.

Note: The time it takes to detect a failure is determined by the

update rate that has been set.

No: No means that the object will retain the last value written
to it until the BACnet network source changes.

temperatureUnit

Select the unit as degree F or degree C as per requirement.

tR7XConfig

Number of Decimals: Enter the decimal accuracy.

Default Sensor Offset Value: Enter the default value for
sensor offset.

Select Labels To Show On Screen: Select the Humidity option
to show the parameter on the home screen.

tR4XConfig

Number of Decimals: Enter the decimal accuracy.

Default Sensor Offset Value: Enter the default value for
sensor offset.

Out Save

Master Sync Enabled: If you setitto TRUE, the last output will
be set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the
controller restart.

OUT: To enable or disable the Out Save feature.
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The Sensor offset parameter provides the sensor offset to the wall module.

SensorOffset &
Sylk Out Param

Execution 10
Sylk Device None

Property Sheet
@ SensorQOffset (Sylk Out Param)
(@ Execution 11
. Function Block MamefAnnotation/Composite Flash Memory Usage 0
W Sylk Device None
{} Sylk Config Data Ui Parameter
[l Master SyncEnabled @ true
§* sensoroffset Sensor Offset Param
[ sylkDevice None
[ status [fault}
. faultCause No Sylk device associated with the params
[ sendinterval (seconds) Cov
[ category Category
. paramPermissions Contractor Only
[l selectSensor Temperature
. incrementDecrement 1
[ defaultvalue 0.00 [-299.00 - 9299.00]
. limitConfig Param Limit Config
. numberQfDecimals 0

. selectLabelsToShowOnScreen  Sylk Device Label Display Config

Fig. 554 Sensor Offset Function Block and Property Sheet

Table 372 Inputs of Sensor Offset

B[0-900]

Input Name

Description

NA

NA

Table 373 Output of Sensor Offset

Output Name

Description

NA

NA

Table 374 Parameters of Sensor Offset

Parameter Name

Description

sylkDevice

Select the required TR7x device from the drop-down menu.
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Table 374 Parameters of Sensor Offset (Continued)

Parameter Name

Description

This field is read-only. Shows the following status of the

Status
parameter:
e alarm
e fault
e overridden
e disabled
e down
e stale
e null
¢ unackedAlarm
For further details, see Sylk Component Status Behaviors on
page 532.
faultCause This field is read-only. It indicates the cause of the parameter's

fault state. This property is empty unless a fault occurs. When
multiple errors occur, the fault cause displays only the top errors
on the list. If the error is resolved, the next error message will be
displayed.

sendlnterval

Send interval is the time between the end of a timeout period or

(seconds) completion of a network request and the next request for data on
the network. Default is Cov.
Category The category is defined by the user while configuring Sylk

parameters. The Category is displayed as the default category.

paramPermissions

User can select the viewing option for the parameter. Select the
parameter as viewable by Contractor Only, Tenant Read Only, or
Tenant Read Write from the drop-down menu.

e |If Contractor Only is selected, only the contractor can view
the parameters in the wall module.

e |f Tenant Read Only is selected, a tenant can view the
parameters but cannot make any changes in the parameters.

e |f Tenant Read Write is selected, a tenant can view as well as
modify the parameters.

sensorSelect Choose the appropriate sensor (Temperature, Humidity, or CO2).
incrementDecreme Depends on the number of decimal places selected.
nt

e Ifthe number of decimal places is O, then select 1, 5, 10, 100.

e |fthe number of decimal placesis 1, then select0.1,0.5, 1, 5,
10, 100.

e If number of decimal places is 2, then select 0.01,0.1,0.5, 1,
5,10, 100.
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Table 374 Parameters of Sensor Offset (Continued)

Parameter Name Description

defaultValue Indicates the value that will be initially downloaded to the wall
module. This value must be between the low and high limits. This
field is displayed for the following parameter types:

e Value from wall module.

e Sensor offset value.
Itis setto O by default.

limitConfig To set the high & low limits of the Offset.

e Low Limit From Sylk Param: To select the Low limit value
from the other Sylk parameter of the respective system
device.

e High Limit From Sylk Param: To select the High limit value
from the other Sylk parameter of the respective system
device.

e Low Limit: To set the low limit.

e High Limit: To set the high limit.

numberOfDecimals | Apply to all parameter types except Time. This value affects
IncrementDecrement options.

selectLabelsToSho This option allows to config the Sylk device label display for the
wOnScreen Sylk parameter.
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The Value From Wall Module parameter provides the value from the wall module to the

controller.
Property Sheet
A, valueFromwallmodule ({Sylk Out Param)
[ Execution 12
[ Function Block Name/Annotation/Composite Flash Memory Usage a B[0-200]
Qut - [null}
(@ Sylk Device None
£+ Sylk Config Data Ui Parameter
[l Master Sync Enabled O e
B. ValueFromWallmodule  Value From Wall Module Param
[ sylkDevice None
[ status {fault}
ValueFromWallmodule I@ . faultCause No Sylk device associated with the param
Sylk Out Param (@l sendinterval (seconds) 60
ExeCUtion 15 . category Category
OUt = - {nu“} . paramPermissions Contractor Only
Sylk Device None B enablefd @
[ allowNullvalue @®rno
[l enumerated @ o
[l enumbefinition range=l} B D -
[ defaultEnumvalue 0
(@l numberofbecimals 0
. incrementDecrement 1
[l defaultvalue 0.00 [-999.00- 9999.00]
(@i limitConfig Param Limit Config

[l selectLabelsToShowOnScreen  Sylk Device Label Display Config
£+ out Save Out Save Fields

Fig. 555 Value From Wall Module Function Block and Property Sheet

Table 375 Inputs of Value From Wall Module

Input Name Description

NA NA

Table 376 Output of Value From Wall Module

Output Name Description

Out Provides the respective value to the controller from the wall
module.

IRM FUNCTION BLOCKS USER GUIDE 564



Table 377 Parameters of Value From Wall Module

Parameter Name

Description

sylkDevice Select the required TR7x device from the drop-down menu.
Status This field is read-only. Shows the following status of the
parameter:
e alarm
e fault
e overridden
e disabled
e down
e stale
e null
e unackedAlarm
For further details, see Sylk Component Status Behaviors on
page 532.
faultCause

This field is read-only. It indicates the cause of the parameter's
fault state. This property is empty unless a fault occurs. When
multiple errors occur, the fault cause displays only the top errors
on the list. If the error is resolved, the next error message will be
displayed.

sendlnterval

Send interval is the time between the end of a timeout period or

(seconds) completion of a network request and the next request for data on
the network. Default is 60 seconds.
Category The category is defined by the user while configuring Sylk

parameters. The Category is displayed as the default category.

paramPermissions

User can select the viewing option for the parameter. Select the

parameter as visible by Contractor Only, Tenant Read Only, or

Tenant Read Write from the drop-down menu.

e |f Contractor Only is selected, only the contractor can view
the parameters in the wall module.

e |f Tenant Read Only is selected, a tenant can view the
parameters but cannot make any changes in the parameters.

e |f Tenant Read Write is selected, a tenant can view as well as
modify the parameters.

enableFD

The time it takes for a failure to be reported to the Sylk device.
¢ Yes:If the parameter has not received an update from the
BACnet network source within the faildetect time,an alarmis
generated, and the current value is set to invalid.
Note: The time it takes to detect a failure is determined by the
update rate that has been set.

¢ No:Nomeans that the object will retain the last value written
to it until the BACnet network source changes.
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Table 377 Parameters of Value From Wall Module (Continued)

Parameter Name

Description

Indicate whether null values for the adjustable value are

allowNullValue
permitted. An additional button press will send the null value
when the LCD reaches a low or high limit when this option is
enabled.

enumerated Using this option allows enabling multiple states of the enum

setpoint.

enumDefinition

If the enumerated is set to “Yes,” then the user can set the
multiple states of the Enum setpoint.
To set the Enum states of the Setpoint:

a. Clickon the >> button.
M enumbDefinition ange=} » © -
Fig. 556 enumbDefinition

b. Setthe states Ordinal, Tag, and Display as per
requirement. For example.

Enum X

[ Use Frozen Enum in Range (module:iname)

Ordinal Tag Display

o Auto  Auto
1 off  off
2 COn Cn
2 [On

Add Modify Remove

Lexicon Module Name

oK Cancel

Fig. 557 Enum

c. Click OKto save.

Note: The enumerated option applicable to Sylk module type is TR
71 and TR 75. Select the parameter type as Controller Value,
Value from Wall Module, or Network Setpoint to enable the

Enumerated.

defaultEnumValue

This option displays the list of default Enum values from the
defined enum range.

numberOfDecimals

Applies to all the parameter types except Time. This value affects
Increment or Decrement options.
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Table 377 Parameters of Value From Wall Module (Continued)

Parameter Name Description
incrementDecreme Depend on the Number of decimal places selected.
nt ¢ Ifthe number of decimal places is O, then select 1, 5, 10, 100.
e Ifthe number of decimal places is 1, then select 0.1, 0.5, 1,5,
10, 100.
e If number of decimal places is 2, then select 0.01,0.1,0.5, 1,
5,10, 100.
defaultValue Indicate thg value that will be initially downloaded tg thg wfall
module. This value must be between the Low and High limits.
This field is displayed for the following parameter types:
¢ Value from wall module.
e Sensor offset value.
Itis setto O by default.
limitConfig This option allows to set the high & low limits of the parameter.
¢ LowLimit From Sylk Param: To select the Low limit value from
the other Sylk parameter of the respective system device.
e High Limit From Sylk Param: To select the High limit value
from the other Sylk parameter of the respective system device.
e Low Limit: To set low limit.
¢ High Limit: To set the high limit.

selectLabelsToSho | This option allows to config the Sylk device label display for the

wOnScreen Sylk parameter.

Out Save ¢ Master Sync Enabled: If you setitto TRUE, the last output will
be set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the
controller restart.

e OUT: To enable or disable the Out Save feature.
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The Sylk actuator output displays feedback from the Sylk actuator input in the form of
actuator position, actuator cycle count, actuator status, actuator overridden, or power

report.
Property Sheet
SylkActuatorOutputParam (Sylk Out Param)
@ Execution 7
[l Function Block Name/Annotation/Composite Flash Memory Usage |0 B[0-300]
Out - {null}
[l Sylk Device
%Lﬁmmmm“ﬂ.mm el 'S}.,'lk Config Da:a_ Ui Parameter
T 7 |l Master SyncEnabled O true
Out -{I'H.Il.l.} ﬂ@-,hs\,'lkAc:La:DrCL:pLIDarar‘" Sylk Actuator Qutput Param
Sylk Device (@ sylkDevice None
(@ status {fault}
. faultCause No Sylk device associated with the param
. sendinterval (seconds) 5
(@ enableFD @®no
. outputType Actuator Position
ﬂ- Qut Save Qut Save Fields
Fig. 558 SylkActuatorOutput Function Block and Property Sheet
Table 378 Inputs of Sylk Actuator Output
Input Name Description
NA NA
Table 379 Output of Sylk Actuator Output
Output Name Description
Out Provides the respective value to the controller from the Sylk
actuator.
Table 380 Parameters of Sylk Actuator Output
Parameter Name Description
sylkDevice Select the required SylkActuator device from the drop-down
menu.
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Table 380 Parameters of Sylk Actuator Output (Continued)

Parameter Name Description

status This field is read-only. Shows the following status of the
parameter:
e alarm
e fault
e overridden
e disabled
e down
¢ stale
e null
e unackedAlarm
For further details, see Sylk Component Status Behaviors on
page 532.

faultCause

This field is read-only. It indicates the cause of the parameter's
fault state. This property is empty unless a fault occurs. When
multiple errors occur, the fault cause displays only the top errors
on the list. If the error is resolved, the next error message will be
displayed.

sendlnterval

Send intervalis the time between the end of a timeout period or

(seconds) completion of a network request and the next request for data on
the network. Default is 5 seconds.
enableFD The time it takes for a failure to be reported to the Sylk device.

¢ Yes: If the parameter has not received an update from the
BACnet network source within the fail detect time,an alarmis
generated, and the current value is set to invalid.

Note: The time it takes to detect a failure is determined by the
update rate that has been set.

¢ No:Nomeans thatthe object will retain the last value written
to it until the BACnet network source changes.
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Table 380 Parameters of Sylk Actuator Output (Continued)

Parameter Name Description

outputType There are five types of Sylk actuator outputs:

e Actuator Position: This is feedback from the actuator current
position ranging between O to 100 and can be mapped into
the controller for monitoring.

¢ Actuator Cycle Count: It shows how many time actuator is
cycled from open to close position.

e Actuator Status: Actuator status returns a number with the
following meaning:

- No Error

- Under Voltage

- Over Voltage

- Stall

- OverVoltage and Stall
- UnderVoltage and Stall

* Actuator Overridden: |t provides actuator overridden status if
an actuator is overridden externally. This will return “True” if
the unitis in Test Mode. This is when the address potis
manually turned to position 6.

e Power Report: This is a relative measurement. Itis only
calculated for the last commanded move, a value ranging
between O to 100.

Out Save ¢ Master Sync Enabled: If you setitto TRUE, the last output will
be set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the
controller restart.

e OUT:To enable or disable the Out Save feature.
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CHAPTER

5 SYLK IN OUT PARAMETERS

The Sylk device uses the following parameters as input as well as output:
e BypassTime

e Fan Command

e Network Setpoint

e System Command

e Time Field

e SylkTime

¢ Home Screen

Bypass Time

The Bypass Time parameter specifies the bypass time to be used by the wall module.

Property Sheet
A, BypassTime (Sylk In Out Param)
(W Execution 9
(@l Function Block Name/Annotation/Composite Flash Memory Usage i B[0-200]
== Out - [null}
- N - [null}
BFPESST"“E & & Sylk Device None
Sﬂk In DUt Pﬂrﬂm v £¥ Sylk Config Data Ui Parameter
Execution @ Master SyncEnabled @ true
Dut —{ ¥ @ BypassTime Bypass Time Param
In R l- [l sylkDevice Hone
- [l status [fault}
S"fdk [}EUICE H m faultCause Mo Sylk device associated with the param
Wl sendinterval (seconds)  Cov
(Ml enableFD @ no
v £} Out Save Out Save Fields
@l Master SyncEnabled @ true
[l out @ Disable

Fig. 559 Bypass Time Function Block and Property Sheet
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Table 381 Inputs of Bypass Time

Input Name

Description

To provide the controller bypass time value to the wall module.

Table 382 Output of Bypass Time

Output Name

Description

Out

To provide the wall module bypass time value to the controller.

Table 383 Parameters of Bypass Time

Parameter Name Description

sylkDevice Select the required TR7x or Tr4x device from the drop-down
menu.

status This field is read-only. Shows the following status of the
parameter:
e alarm
o fault
e overridden
e disabled
e down
e stale
e null
e unackedAlarm
For further details, see Sylk Component Status Behaviors on
page 532.

faultCause This field is read-only. It indicates the cause of the parameter's
fault state. This property is empty unless a fault occurs. When
multiple errors occur, the fault cause displays only the top errors
on the list. If the error is resolved, the next error message will be
displayed.

sendinterval The time between the end of a timeout period or the completiop

(seconds) of a network request and the next data request on the network is
referred to as the send interval. Cov is the default value.
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Table 383 Parameters of Bypass Time (Continued)

Parameter Name

Description

enableFD

The time it takes for a failure to be reported to the Sylk device.

Yes: If the parameter has not received an update from the
BACnet network source within the fail detect time,an alarmiis
generated, and the current value is set to invalid.

Note: The time it takes to detect a failure is determined by the

update rate that has been set.

No: No means that the object will retain the last value written
to it until the BACnet network source changes.

Out Save

Master Sync Enabled: If you set it to TRUE, the last output will
be set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the
controller restart.

OUT: To enable or disable the Out Save feature.
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The Fan Command parameter provides commands to the fan from the wall module.

Property Sheet
A, FanCommand (Sylk In Qut Param)
[l Execution 2
[l Function Block Name/Annotation/Composite Flash Memory Usage a B[0-200]
Qut - [null}
In - {null} T
[ Sylk Device None
FEIIICDITIITIE"I[' I‘@I £¥ Sylk Config Data UiParameter
S\flk In Dut P‘aram [l Master SyncEnabled | true
= # FanCommand Fan Command
ExEEUtIDn 2 [l sylkDevice None
Dut - {nu"} [l status [fault]
. faultCause No S5ylk device associated with the param
In n {nu"} . sendInterval (seconds) 60
Sylk Device None W ensblerd (I
(Wl fanstates 25tate (Auto / On)
. fanStatusvalues Fan Command Values
Ml tR7XConfig T RT X Fan Command Additional Config
. setAsNetworkSetpoint . NO
£+ out Save Out Save Fields
[ Master SyncEnabled | true
[ out @ Disable
Fig. 560 FanCommand Function Block and Property Sheet
Table 384 Inputs of Fan Command
Input Name Description
In To provide the Fan Enable Command from the controller to the
Wall module.
Table 385 Output of Fan Command
Output Name Description
Out To provide the Final Fan Enable Command from the wall module
to the controller.
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Table 386 Parameters of Fan Command

Parameter Name

Description

sylkDevice

Select the required TR7x or Tr4x device from the drop-down
menu.

status

This field is read-only. Shows the following status of the
parameter:

e alarm

o fault

e overridden

e disabled

e down

e stale

e null

e unackedAlarm

For further details, see Sylk Component Status Behaviors on
page 532.

faultCause

This field is read-only. It indicates the cause of the parameter's
fault state. This property is empty unless a fault occurs. When
multiple errors occur, the fault cause displays only the top errors
on the list. If the error is resolved, the next error message will be
displayed.

pollinterval

Poll interval is the time between the end of a timeout period or
completion of a network request and the next request for data on
the network.

enableFD The time it takes for a failure to be reported to the Sylk device.
¢ Yes: If the parameter has not received an update from the
BACnet network source within the fail detect time, an alarmis
generated, and the current value is set to invalid.
Note: The time it takes to detect a failure is determined by the
update rate that has been set.
e No:Nomeansthatthe objectwill retain the last value written
to it until the BACnet network source changes.
fanstates Select the States of the fan command from the wall module as

per requirement.
You have the following fan state options:

e 2 State (Auto/On): The default option is On.
e 3 State (Auto/0On/0Off): The default option is On.

e 5 State (Auto/Off/Low/Medium/High): The default option
is Auto.
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Table 386 Parameters of Fan Command (Continued)

Parameter Name Description
fanstateValues Set the fan state values as per requirement.
tR7XConfig Set the default state of the fan command.

SetAsNetworksetpo | This option allows you to specify whether the parameter should
int be configured as a network set point or as an output only
parameter.

e Ifyou select Yes, you have access to write and read values.

e If you select No, you can only read values from the Sylk
device.

Out Save ¢ Master Sync Enabled: If you setitto TRUE, the last output will
be set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the
controller restart.

e OUT: To enable or disable the Out Save feature.
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The Network Setpoint parameter provides the setpoints to the wall module.

Property Sheet
Ab, NetworkSetpoint (Sylk In Out Param)
.'. Execution 3
[ Function Block Name/Annotation/Composite Flash Memory Usage 0 B[0-200]
Out - {null}
In - [null} ¥
.'. Sylk Device None
H-E'I:.-I]I'.IEE'I]]-I]iI‘It |-i i £+ sylk Config Data Ui Parameter
[ Master SyncEnabled | () true
E‘.llrl I{ I n .I] Ut F-EFHITI B NetworkSetpoint Network Setpoint Param
E-E,Lu-h_nn 3 . sylkDevice None
Ll status [fault}
'IJ ut = {mll} .'. faultCause No Sylk device associated with the param
I n B {I'H..Il.l} . sendinterval (seconds) Cov
Ll category Category
EEII'I I{ DE'I.l'ilLE r'h'E (@ paramPermissions Contractor Only
[l enableFD @ no
[ allowNullValue @ o
[ tR7XConfig T R7 X N'W Setpoint Additional Config
[l tR4XConfig T R42 N W Setpoint Additional Config
£+ out Save Out Save Fields
[ Master SyncEnabled (@ true
:. Qut . Disable

Fig. 561 Network Setpoint Function Block and Property Sheet

Table 387 Inputs of Network Setpoint

Input Name Description

In To provide the Controller Setpoint Value to the Wall module.

Table 388 Output of Network Setpoint

Output Name Description

Out To provide the wall module Setpoint Value to the controller.

Table 389 Parameters of Network Setpoint

Parameter Name Description

Select the required TR7x or Tr4x device from the drop-down
menu.

sylkDevice
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Table 389 Parameters of Network Setpoint (Continued)

Parameter Name

Description

Status This field is read-only. Shows the following status of the
parameter:
e alarm
e fault
e overridden
e disabled
e down
e stale
e null
e unackedAlarm
For further details, see Sylk Component Status Behaviors on
page 532.
faultCause This field is read-only. It indicates the cause of the parameter's

fault state. This property is empty unless a fault occurs. When
multiple errors occur, the fault cause displays only the top errors
on the list. If the error is resolved, the next error message will be
displayed.

sendinterval

The time between the end of a timeout period or the completion

(seconds) of a network request and the next data request on the network is
referred to as the send interval. Cov is the default value.
category The category is defined by the user while configuring Sylk

parameters. The Category is displayed as the default category.

paramPermissions

User can select the viewing option for the parameter. Select the

parameter as viewable by Contractor Only or Tenant Read Only

from the drop-down menu.

e |f Contractor Only is selected, only the contractor can view
the parameters in the wall module.

e |f Tenant Read Only is selected, a tenant can view the
parameters but cannot make any changes in the parameters.

e |f Tenant Read Write is selected, a tenant can view as well as
modify the parameters.

enableFD The time it takes for a failure to be reported to the Sylk device.
¢ Yes: If the parameter has not received an update from the
BACnet network source within the fail detect time, an alarmis
generated, and the current value is set to invalid.
Note: The time it takes to detect a failure is determined by the
update rate that has been set.
e No:Nomeans thatthe object will retain the last value written
to it until the BACnet network source changes.
allownullValue Indicate whether null values for the adjustable value are

permitted. An additional button press will send the null value
when the LCD reaches a low or high limit when this option is
enabled.

IRM FUNCTION BLOCKS USER GUIDE 578




Table 389 Parameters of Network Setpoint (Continued)

Parameter Name

Description

tR7XConfig

This option allows you to config the additional param options.

¢ enumerated: Using this option allows enabling multiple

[l tR7XConfig T RT X N W Setpoint Additional Config
M Enumerated @ o
Ul Enum Definition range=} » MO -
U@ Default Enum Value 0
Ul Number Of Decimals 0
(@l Increment/Decrement 1
U@ Limit Config Param Limit Config

@i Select Labels To Show On Screen  Sylk Device Label Display Config

Fig. 562 Config additional parameters

states of the enum setpoint.

e enumbDefinition: If the enumerated is set to “Yes,” then the
user can set the multiple states of the Enum setpoint.

To set the Enum states of the Setpoint:

a.

C.

Click on the >> button.
(M enumDefinition ange=} » © -

Fig. 563 enumDefinition

Set the states Ordinal, Tag, and Display as per
requirement. For example.

Enum X

[ use Frozen Enumin Range (moduleiname)

Ordinal Tag Display B
o Auto  Auto
1 off  off

2 on  On

2 [ox]
Add Modify Remove

Lexicon Module Name

OK Cancel

Fig. 564 Enum
Click OK to save.

Note: The enumerated option applicable to Sylk module type is TR
71 and TR 75. Select the parameter type as Controller Value,

Value from Wall Module, or Network Setpoint to enable the
Enumerated.
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Table 389 Parameters of Network Setpoint (Continued)

Parameter Name

Description

¢ defaultEnumValue: This option displays the list of default
Enum values from the defined enum range.

¢ Number of Decimals: Apply to all parameter types except
Time. This value affects Increment/Decrement options.

¢ Increment/Decrement: Depend on the Number of decimal
places selected.

If the number of decimal places is O, then select 1, 5, 10,

100.

If the number of decimal places is 1, then select 0.1, 0.5,
1,5,10, 100.

If number of decimal places is 2, then select 0.01, 0.1, 0.5,
1,5, 10, 100.

Note: The increment of 5 and 0.5 is only available for the Value
from Wall Module, Network Setpoint, and Sensor Offset
Value (Internal) parameters in TR71/TR75 model wall
modules.

¢ Default value: Indicate the value that will be initially
downloaded to the wall module. This value must be between
the Low and High limits. This field is displayed for the
following parameter types:

Value from wall module.
Sensor offset value. By default, itis set to O.

¢ limitConfig: This option allows to set the high & low limits of
the parameter.

Low Limit From Sylk Param: To select the Low limit value
from the other Sylk parameter of the respective system
device.

High Limit From Sylk Param: To select the High limit
value from the other Sylk parameter of the respective
system device.

Low Limit: To set low limit.

High Limit: To set the high limit.

M limitConfig Param Limit Config
[l Low Limit From Sylk Param null - )
(@ High Limit From Sylk Param  |aull -
(@ Low Limit 0.00 [-999.00 - 9999.00]
[l High Limit 9999.00 | [-999.00-9999.00]

Fig. 565 limitConfig
¢ selectLabelsToShowOnScreen : This option allows to config
the Sylk device label display for the Sylk parameter.
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Table 389 Parameters of Network Setpoint (Continued)

Parameter Name Description
tR4XConfig This option allows you to config the additional param options.
(@i tRaxConfig T R42 N 'W Setpoint Additional Config
@ Display Type Humerical
. Setpoint Type Absolute

[l Number Of Decimals

[l Wiresheet Unit F
[l Increment/Decrement |1
[l Low Limit 50.00
Cfl High Limit 149.00

Fig. 566 tR4XConfig

e Master Sync Enabled: If you setitto TRUE, the last output will
be set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the
controller restart.

e OUT: To enable or disable the Out Save feature.

Out Save

Note: Ifyou are using two network setpoints and if you connect the output of the first block to the
input of the second block, the value of the second block does not reflect in the first block
unless you connect the output of the second block to the input of the first block. The change
in the workflow is handled in the migration process by providing the connection from the
destination componentto the source component so that the values are updated in the source
component also.
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The System Command function block is used to override the following wall module to
system commands. The wall module sends a command to the AHU or VAV system.

The following five-system command options are available on the wall module:

e Off / Heat (Heat only)
e Off / Cool (Cool only)

e Off /Heat/ Cool (No Auto changeover)
e Off / Auto / Heat / Cool (Auto changeover)
e Off / Auto / Heat / Cool / Emergency Heat (Heat Pump)

Itis also possible to override the system command output by making a change in the “In”

field.
Property Sheet
A, SsystemCommand (Sylk In Qut Param)
[l Execution 4
[M Function Block Name/Annotation/Composite Flash Memory Usage 1]
Qut - [null}
In - {null}
. Sylk Device None
£} sylk config Data Ui Parameter
SystemCommand & (@ Master SyncEnabled | (@) true
S\flk In Qut Param & SystemCommand System Command
Execution 4 (M sylkDevice None
Out B {null} [ status {fault}
In {I"IU“} (@ faultcause No Sylk device associated with the param
- . sendinterval (seconds) 60
Sylk Device None =
Ml enableFD @®no

[ systemCommands

Off / Heat (Heat Only)

[ defaultSystemCommand | Off

Ll systemCommandValues System Command Values

W setAsNetworkSetpoint 9o
£F out save Out Save Fields
[l Master SyncEnabled | true
. Out . Disable

Fig. 567 SystemCommand Function Block and Property Sheet
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Table 390 Inputs of System Command

Input Name

Description

To provide input to the system command from the controller to
the Wall module.

The following five system command options are available on the
wall module:

e Off / Heat (Heat only)

e Off/ Cool (Cool only)

* Off/ Heat/ Cool (No Auto changeover)

e Off/ Auto / Heat / Cool (Auto changeover)

e Off/ Auto / Heat/ Cool / Emergency Heat (Heat Pump)

Table 391 Output of System Command

Output Name

Description

Out

To provide the final system command from the wall module to
the controller.

The following five system command options are available on the
wall module:

e Off/ Heat(Heat only)

e Off/ Cool (Cool only)

e Off/ Heat/ Cool (No Auto changeover)

e Off/ Auto / Heat / Cool (Auto changeover)

e Off/ Auto / Heat/ Cool / Emergency Heat (Heat Pump)

Table 392 Parameters of System Command

Parameter Name

Description

sylkDevice

Select the required TR7x device from the drop-down menu.
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Table 392 Parameters of System Command (Continued)

Parameter Name

Description

Status This field is read-only. Shows the following status of the
parameter:
e alarm
e fault
e overridden
e disabled
e down
e stale
e null
e unackedAlarm
For further details, see Sylk Component Status Behaviors on
page 532.
faultCause

This field is read-only. It indicates the cause of the parameter's
fault state. This property is empty unless a fault occurs. When
multiple errors occur, the fault cause displays only the top errors
on the list. If the error is resolved, the next error message will be
displayed.

sendlnterval

Send interval is the time between the end of a timeout period or

(seconds) completion of a network request and the next request for data on
the network. The default value is 60 seconds.
enableFD The time it takes for a failure to be reported to the Sylk device.

e Yes: If the parameter has not received an update from the
BACnet network source within the fail detect time,an alarmis
generated, and the current value is set to invalid.

Note: The time it takes to detect a failure is determined by the
update rate that has been set.

e No:Nomeans thatthe object will retain the last value written
to it until the BACnet network source changes.
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Table 392 Parameters of System Command (Continued)

Parameter Name

Description

systemCommands

The following system commands options are available on the
wall module:

' B systemCommands Off / Auto / Heat / Cool (Auto Changeover)
(@ defaultSystemCommand | Off/HeatHeat Only)

(@ systemCommandValues

Off / Heat (Heat only)

Off 7/ Cool (Cool only)

Off / Heat / Cool (No Auto changeover)

Off / Auto / Heat / Cool (Auto changeover)

Off / Auto / Heat / Cool / Emergency Heat (Heat Pump)

(@ enableFD @

Off / Cool (Cool Only)

= Off /Heat/ Cool (No Auto Changeover)
L Off 255

— Off / Auto [ Heat/ Cool (Auto Changeover)
Ll Auto 0

— Off { Auto / Heat / Cool / EmergencyHeat (Heat Pump)
L Heat 2 LU =L33)

Fig. 568 Default Value is Off / Heat (Heat only).

defaultSystemCom
mands

Allows to set the default value for the system command options.
Following five default system command options are available:

Off: Controller is off.

Auto: If the system command is set to Auto, the controller will
automatically switch between "Cool" and "Heat" modes based
on the value of the Room Temperature Sensor or Supply Air
Temperature Sensor.

Heat: If the system command is set to Heat, the central air
supply supplies heated air to network workstations or nodes,
and heated air is supplied to the controlled space.

Cool: If the system command is set to Cool, the cool air is
supplied to the controlled space via the central air supply
from a network workstation or a node, and cooling energy is
supplied to the controlled space.

Emergency Heat: If the system command is set to
Emergency Heat, The central air supply provides emergency
heat to network workstations or nodes.

(@ defaultSystemCommand |off

(Ml systemCommandvalues ||

(@ setAsNetworkSetpoint Auto
Heat

Cool

Emergency Heat

Fig. 569 defaultSystemCommands
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Table 392 Parameters of System Command (Continued)

Parameter Name

Description

systemCommandV
alues

System command values display the various command values
that are enabled based on the valid system commands that are
selected. Incorrect values are disabled (depending on the
system configuration options selected). You can switch between
Off, Auto, Heat, Cool, and Emergency Heat modes.

Off: 255

Auto: O

Heat: 2

Cool: 1

Emergency Heat: 3

When the temperature is too cold for your heat pump to extract
heat from the outside, the thermostat switches to emergency
heat, also known as "auxiliary heat." When the temperature
outside is 35 °F or lower, Emergency Heat is activated.

When something happens to the first stage heat source, "heat
pump,” users should turn on emergency heat.

Numeric: 32-bit integer (0, 1, 3, 255). Null is the default.

. systemCommandValues System Command Values
@ off 255 [0-255]
0 [0-255]
[ Heat 2 [0-255]
@ cool 1 [0-255]
3 [0-255]

M Auto

(Wl Emergency Heat

Fig. 570 systemCommandValues Property Sheet

SetAsNetworkSetp
oint

Connect the System command block to the Network input or
setpoint and the Network output point using this option. If this
option is not selected, the System command block can only refer
to the Network output point and not the Network input or set
point.

Note: Set as Network Setpoint is disabled by default. The default
value is No. By clicking YES or NO, you can enable or disable
this option.

Note: Set as Network Setpoint option is available only for the
TR71,TR75, TR120 model.

Out Save

e Master Sync Enabled: If you setitto TRUE, the last output will

be set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the
controller restart.

e OUT: To enable or disable the Out Save feature.
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The parameters display allows you to customize the time format of the wall module.

Property Sheet
A TimeField (Sylk In Out Param)
. Execution 5
[Ml Function Block Name/Annotation/Composite Flash Memory Usage 0 B[0-3900]
[ Svlk Device
i:} Sylk Config Data Ui Parameter

_JlTimEFiEI-d I& l]: (@ Master SyncEnabled | true
Sylk In Out Par

Execution 5 W status (faulc)
S‘H’Ik DE‘UiCE‘ . faultCause No Sylk device associated with the param

Ml sendinterval (seconds) Cov

@ TimeField Time Field Param

[l sylkDevice None

[l category Category

. paramPermissions Contractor Only

(@l enableFD @®no

[l timeComponent Hours (Network Setpoint)

[ selectLabelsToShowOnScreen  Sylk Device Label Display Config

Fig. 571 TimeField Function Block and Property Sheet

Table 393 Inputs of Time Field

Input Name Description

In To provide the controller time to the wall module.

Table 394 Output of Time Field

Output Name Description

Out To provide the wall module time to the controller.

Table 395 Parameters of Time Field

Parameter Name Description

sylkDevice Select the required TR7x device from the drop-down menu.
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Table 395 Parameters of Time Field (Continued)

Parameter Name

Description

Status This field is read-only. Shows the following status of the
parameter:
e alarm, fault, overridden, disabled, down, stale, null, and
unackedAlarm.
For further details, see Sylk Component Status Behaviors on
page 532.
faultCause

This field is read-only. It indicates the cause of the parameter's
fault state. This property is empty unless a fault occurs. When
multiple errors occur, the fault cause displays only the top errors
on the list. If the error is resolved, the next error message will be
displayed.

sendlInterval

Send interval is the time between the end of a timeout period or

(seconds) completion of a network request and the next request for data on
the network. Default is 60 seconds.
category The category is defined by the user while configuring Sylk

parameters. The Category is displayed as the default category.

paramPermissions

User can select the viewing option for the parameter. Select the
parameter as viewable by Contractor Only or Tenant Read Only
from the drop-down menu.

e |If Contractor Only is selected, only the contractor can view
the parameters in the wall module.

e |f Tenant Read Only is selected, a tenant can view the
parameters but cannot make any changes in the parameters.

e |f Tenant Read Write is selected, a tenant can view as well as
modify the parameters.

enableFD

The time it takes for a failure to be reported to the Sylk device.

e Yes: If the parameter has not received an update from the
BACnet network source within the fail detect time,an alarmis
generated, and the current value is set to invalid.

Note: The time it takes to detect a failure is determined by the
update rate that has been set.

e No:Nomeansthatthe objectwill retain the last value written
to it until the BACnet network source changes.

timeComponent

Set the time parameter as per requirement.

selectLabelsToSho To display the parameter on the home screen.
wOnScreen
Out Save ¢ Master Sync Enabled: If you setitto TRUE, the last output will

be set as output for one cycle after the controller restarts. The
application can use it to return to the same state before the
controller restart.

OUT: To enable or disable the Out Save feature.
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Allows to configure Sylk time.

Property Sheet

SylkTime ‘ SylkTime (Sylk Time)
|SvlkT|mE : | (M Time Editable From Zio | false

. Param Permissions Contractor Only

Fig. 572 SylkTime Function Block and Property Sheet

Table 396 Inputs of Sylk Time

Input Name Description

NA NA

Table 397 Output of Sylk Time

Output Name Description

Out To use the time of the wall module.

Table 398 Parameters of Sylk Time

Parameter Name Description

Status Read-only point. It shows the status of the parameter. (alarm,
fault, overridden, disabled, down, stale, null, unackedAlarm). For
further details, see Sylk Component Status Behaviors.

User can select the viewing option for the parameter. Select the

parameter as viewable by Contractor Only or Tenant Read Only

from the drop-down menu.

e |f Contractor Only is selected, only the contractor can view
the parameters in the wall module.

e |f Tenant Read Only is selected, a tenant can view the
parameters but cannot make any changes in the parameters.

e |f Tenant Read Write is selected, a tenant can view as well as
modify the parameters.

paramPermissions
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The home screen allows to configured the available options in the wall module.

Property Sheet
[l HomeScreen (T R7 X Home Screen Details Config)
[l Set As Default @®no
. Option Type Single Parameter (One Value with Custom Eight Character Label)

[l Label Name

. MNote Specify the parameter you want to show (Fi

. Left Param null - )
(@i Middle Param null R
[l Right Param null - )

@ Select Labels To Show On Home  Sylk Device Label Display Config

Fig. 573 HomeScreen Property Sheet

Steps to configure Home Screen parameter:

Step 1. Double-click homeScreenOptions present under the respective T R7 X

module to configure the properties.
Set As Default: Select this option if the current Home screen needs to be set as default.
Option Type: Select the type of screen:

Single parameter (one value with custom eight character label): This option displays one
of the labels on the home screen.

Multiple Parameter (Up To Three Values with Fixed Label): This option displays all three
labels on the home screen.

Label Name: Add the label name as per requirement.
Note: Specify the parameter you want to show.

Left Parameter: Select the parameter that needs to be shown on the left side of the
home screen.

Middle Parameter: Select the parameter that needs to be shown in the middle of the
home screen.

Right Parameter: Select the parameter that needs to be shown on the right side of the
home.
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e Select Labels to Show on Home Screen: Select the required option (Room top or Room

Bottom) to show the parameter on the home screen shown below.

[l Select Labels To Show On Home

[l Room(Top)

[l setpoint(Top)
(@l Humidity

(@ Outside

(@l Room(Bottom)
(@l setpoint(Bottom)
(@l Temperature
@l Percentage2
(@l Ppm

(@ cfm

[l L/s

(@l cm

(@ Inch

Fig. 574 Sylk Device Label Display Config

® o
® o
® o
@ o
® o
®no
® o
@ o
@ o
@ o
® o
® o
@ o

Step 2. Click Save to save the changes

or click Refresh if you do not want to save the changes.
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