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Logix Designer

0 Routine Name IO_MAP
JSR

Maps physical I/O 
(Local: chassis 

modules) to internal 
logic tags. Handles 
Auto/Manual mode 

selectors, fan 
pushbuttons & 

feedback, E-Stop, 
and outputs for 

alarm buzzer & fan 
status LED. Also 

passes fan feedback 
into AOI instances.

1 Routine Name MODE_HANDLING
JSR

Interprets 
Auto/Manual mode 
selectors. Latches 
Auto_Mode_active 

when Auto is 
selected and E-Stop 
not active; latches 

Manual_Mode_Active 
when Manual is 

selected. Provides 
mode status bits 

used by damper and 
fan routines.

2 Routine Name TEMP_PID
JSR

Scales the raw 
temperature input to 

engineering units 
and executes the 
temperature PID 

loop. TempSensor_EU 
= 

(AI_TempSensor_Raw*1
00)/32767. PID uses 

TempSensor_EU as PV, 
PID_Output as CV 

(percent), SP 
default 22.0 °C, 

Tieback 0.0. Output 
feeds damper 

control.

3 Routine Name FAN_CONTROL
JSR

Handles Auto/Manual 
selection for both 

Supply and Return 
fans. In Auto (and 

not in E-Stop), 
asserts Auto 

enables; in Manual, 
honors CMD_* 

pushbuttons. Maps 
enables to 

FAN_CTRL_* 
.StartCMD, then 

executes two 
AOI_FanControl 

instances 
(FAN_CTRL_Supply, 
FAN_CTRL_Return) 

using UDTs 
HVAC_Main.SupplyFan 

and 
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Logix Designer

4 Routine Name DAMPER_CONTROL
JSR

Clamps PID and HMI 
setpoints to 0–100%, 

selects command 
based on mode 

(Manual = HMI, Auto 
= PID), interlocks 

with E-Stop/mode to 
produce Run_Ok, 

writes AO to damper, 
and raises 

Damper_Fault if 
feedback deviates 

>10% for 5 s.

5 Routine Name FAULT_MONITOR
JSR

Consolidates fault 
inputs into system 

fault bits: maps 
EStop→Sys_Estop_Faul

t, 
Damper_Fault→Sys_Dam

per_Fault, OR’s fan 
faults into 

Fan_Fault_Summary, 
builds 

Sys_Fault_Active, 
and drives a panel 

status LED.

6 Routine Name ALARM_HANDLER
JSR

Handles all alarm 
timing, latching, 

summary, and buzzer 
control. Adds 

3-second debounce on 
E-Stop, Damper 

Fault, and Fan Fault 
summary before 

asserting individual 
alarms; drives 

Alarm_Active and 
buzzer with 
reset/silence

(End)
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Logix Designer

Starts Timer_EstopAlarm (3 s TON) when EStop is true (debounce before alarm)

0
EStop

EN
DN

Timer Timer_EstopAlarm
Preset 3000
Accum 0

TON
Starts Timer_EstopAlarm (3 s TON) when EStop is true (debounce before alarm)

Starts Timer_DamperAlarm (3 s TON) on Damper_Fault

1
Damper_Fault

EN
DN

Timer Timer_DamperAlarm
Preset 3000
Accum 0

TON
Starts Timer_DamperAlarm (3 s TON) on Damper_Fault

Starts Timer_FanAlarm (3 s TON) on Fan_Fault_Summary

2
Fan_Fault_Summary

EN
DN

Timer Timer_FanAlarm
Preset 3000
Accum 0

TON
Starts Timer_FanAlarm (3 s TON) on Fan_Fault_Summary

Timer_EstopAlarm.DN sets Alarm_EStop

3
Timer_EstopAlarm.DN Alarm_EStop

Timer_EstopAlarm.DN sets Alarm_EStop

Timer_DamperAlarm.DN sets DamperAlarm

4
Timer_DamperAlarm.DN DamperAlarm

Timer_DamperAlarm.DN sets DamperAlarm

Timer_FanAlarm.DN sets FanAlarm

5
Timer_FanAlarm.DN FanAlarm

Timer_FanAlarm.DN sets FanAlarm

Any of Alarm_EStop/DamperAlarm/FanAlarm → Alarm_Active

6
Alarm_EStop

DamperAlarm

FanAlarm

Alarm_Active

Any of Alarm_EStop/DamperAlarm/FanAlarm → Alarm_Active

Alarm_Active drives Alarm_Buzzer; Alarm_Reset silences.

7
Alarm_Active

Alarm_Buzzer
/

Alarm_Reset

Alarm_Buzzer

Alarm_Active drives Alarm_Buzzer; Alarm_Reset silences.

(End)
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Logix Designer

Initialize PID_Clamped = PID_Output before limits are applied.

0 Source PID_Output
 0.0
Dest PID_Clamped
 0.0

MOV
Initialize PID_Clamped = PID_Output before limits are applied.

If PID_Output ≥ 100, force PID_Clamped = 100

1 Source A PID_Output
 0.0
Source B 100.0
  

GEQ
Source 100.0
  
Dest PID_Clamped
 0.0

MOV
If PID_Output ≥ 100, force PID_Clamped = 100

If PID_Clamped ≤ 0, force PID_Clamped = 0

2 Source A PID_Clamped
 0.0
Source B 0.0
  

LEQ
Source 0.0
  
Dest PID_Clamped
 0.0

MOV
If PID_Clamped ≤ 0, force PID_Clamped = 0

Copy HMI_Damper_Setpoint to HMI_Clamped before limits

3 Source HMI_Damper_Setpoint
 0.0
Dest HMI_Clamped
 0.0

MOV
Copy HMI_Damper_Setpoint to HMI_Clamped before limits

If HMI_Clamped ≥ 100, set HMI_Clamped = 100

4 Source A HMI_Clamped
 0.0
Source B 100.0
  

GEQ
Source 100.0
  
Dest HMI_Clamped
 0.0

MOV
If HMI_Clamped ≥ 100, set HMI_Clamped = 100

If HMI_Clamped ≤ 0, set HMI_Clamped = 0

5 Source A HMI_Clamped
 0.0
Source B 0.0
  

LEQ
Source 0.0
  
Dest HMI_Clamped
 0.0

MOV
If HMI_Clamped ≤ 0, set HMI_Clamped = 0

When Sys_Manual is active, command = HMI_Clamped → CMD_Select

6
Sys_Manual

Source HMI_Clamped
 0.0
Dest CMD_Select
 0.0

MOV
When Sys_Manual is active, command = HMI_Clamped → CMD_Select

When not Sys_Manual, command = PID_Clamped → CMD_Select

7 /
Sys_Manual

Source PID_Clamped
 0.0
Dest CMD_Select
 0.0

MOV
When not Sys_Manual, command = PID_Clamped → CMD_Select
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Logix Designer

Set Run_Ok when a valid mode is active (manual/auto), E-Stop is not active, and conditions are OK. (This rung builds the interlock that 
later gates the command.)

8
Sys_Manual

Auto_Mode_active
/

EStop

Run_Ok

Set Run_Ok when a valid mode is active (manual/auto), E-Stop is not active, and conditions are OK. (This rung builds the interlock that 
later gates the command.)

If Run_Ok, move CMD_Select to CMD_Damper_Position

9
Run_Ok

Source CMD_Select
 0.0
Dest CMD_Damper_Position
 0.0

MOV
If Run_Ok, move CMD_Select to CMD_Damper_Position

If not Run_Ok, force CMD_Damper_Position = 0

10 /
Run_Ok

Source 0.0
  
Dest CMD_Damper_Position
 0.0

MOV
If not Run_Ok, force CMD_Damper_Position = 0

Send CMD_Damper_Position to AO_Damper_Position (Local:4:O.Ch0Data)

11 Source CMD_Damper_Position
 0.0
Dest AO_Damper_Position

<Local:4:O.Ch0Data>
 0.0

MOV
Send CMD_Damper_Position to AO_Damper_Position (Local:4:O.Ch0Data)

Compute Damper_Error = CMD_Damper_Position − AI_Damper_FB (Local:3:I.Ch1Data)

12
Always_On

Source A CMD_Damper_Position
 0.0
Source B AI_Damper_FB

<Local:3:I.Ch1Data>
 10.0
Dest Damper_Error
 0.0

SUB
Compute Damper_Error = CMD_Damper_Position − AI_Damper_FB (Local:3:I.Ch1Data)

Damper_AbsError = ABS(Damper_Error)

13 Source Damper_Error
 0.0
Dest Damper_AbsError
 0.0

ABS
Damper_AbsError = ABS(Damper_Error)

14 Source A Damper_AbsError
 0.0
Source B 10.0
  

GRT Deviation_Too_High

If Damper_AbsError > 10, assert Deviation_Too_High

15
Deviation_Too_High

EN
DN

Timer Timer_Damper
Preset 5000
Accum 0

TON
If Damper_AbsError > 10, assert Deviation_Too_High
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Logix Designer

When Timer_Damper.DN is true, set Damper_Fault

16
Timer_Damper.DN Damper_Fault

When Timer_Damper.DN is true, set Damper_Fault

(End)
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Logix Designer

When Sys_Auto is active and EStop is NOT active, assert Auto_Enable_supplyFan. This prepares the Supply fan to start automatically

0
Sys_Auto

/
EStop Auto_Enable_supplyFan

When Sys_Auto is active and EStop is NOT active, assert Auto_Enable_supplyFan. This prepares the Supply fan to start automatically

When Sys_Auto is active and EStop is NOT active, assert Auto_Enable_ReturnFan

1
Sys_Auto

/
EStop Auto_Enable_ReturnFan

When Sys_Auto is active and EStop is NOT active, assert Auto_Enable_ReturnFan

In Sys_Manual, the HMI/Start PB CMD_SupplyFan drives Manual_Enable_SupplyFan

2
Sys_Manual CMD_SupplyFan Manual_Enable_SupplyFan

In Sys_Manual, the HMI/Start PB CMD_SupplyFan drives Manual_Enable_SupplyFan

In Sys_Manual, CMD_ReturnFan drives Manual_Enable_ReturnFan

3
Sys_Manual CMD_ReturnFan Manual_Enable_ReturnFan

In Sys_Manual, CMD_ReturnFan drives Manual_Enable_ReturnFan

If either Auto_Enable_supplyFan or Manual_Enable_SupplyFan is true, drive FAN_CTRL_Supply.StartCMD

4
Auto_Enable_supplyFan

Manual_Enable_SupplyFan

Controls a fan with 
fault handling and 

feedback Controls a 
fan with fault 
handling and 

feedback
FAN_CTRL_Supply.StartCMD

If either Auto_Enable_supplyFan or Manual_Enable_SupplyFan is true, drive FAN_CTRL_Supply.StartCMD

If either Auto_Enable_ReturnFan or Manual_Enable_ReturnFan is true, drive FAN_CTRL_Return.StartCMD

5
Auto_Enable_ReturnFan

Manual_Enable_ReturnFan

Controls a fan with 
fault handling and 

feedback Controls a 
fan with fault 
handling and 

feedback
FAN_CTRL_Return.StartCMD

If either Auto_Enable_ReturnFan or Manual_Enable_ReturnFan is true, drive FAN_CTRL_Return.StartCMD

Call AOI_FanControl with FAN_CTRL_Supply (inputs: .StartCMD, .FB; InOut: Fan = HVAC_Main.SupplyFan). Handles .Running and .Fault
 inside the UDT.

6 AOI_FanControl FAN_CTRL_Supply  ... 
StartCMD 0
FB 0
Fan HVAC_Main.SupplyFan

AOI_FanControl

Controls a fan with 
fault handling and 

feedback

Call AOI_FanControl with FAN_CTRL_Supply (inputs: .StartCMD, .FB; InOut: Fan = HVAC_Main.SupplyFan). Handles .Running and .Fault
 inside the UDT.

Call AOI_FanControl with FAN_CTRL_Return (inputs: .StartCMD, .FB; InOut: Fan = HVAC_Main.ReturnFan)

7 AOI_FanControl FAN_CTRL_Return  ... 
StartCMD 0
FB 0
Fan HVAC_Main.ReturnFan

AOI_FanControl

Controls a fan with 
fault handling and 

feedback

Call AOI_FanControl with FAN_CTRL_Return (inputs: .StartCMD, .FB; InOut: Fan = HVAC_Main.ReturnFan)
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Logix Designer

(End)
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Logix Designer

If EStop is true, assert Sys_Estop_Fault (system-level emergency stop fault).

0
EStop Sys_Estop_Fault

If EStop is true, assert Sys_Estop_Fault (system-level emergency stop fault).

If Damper_Fault is true, assert Sys_Damper_Fault.

1
Damper_Fault Sys_Damper_Fault

If Damper_Fault is true, assert Sys_Damper_Fault.

If either HVAC_Main.SupplyFan.Fault or HVAC_Main.ReturnFan.Fault is true, assert Fan_Fault_Summary.

2

 Fan fault status
HVAC_Main.SupplyFan.Fault

 Fan fault status
HVAC_Main.ReturnFan.Fault

Fan_Fault_Summary

If either HVAC_Main.SupplyFan.Fault or HVAC_Main.ReturnFan.Fault is true, assert Fan_Fault_Summary.

If any of Sys_Estop_Fault, Sys_Damper_Fault, or Fan_Fault_Summary is true, set Sys_Fault_Active.

3
Sys_Estop_Fault

Sys_Damper_Fault

Fan_Fault_Summary

Sys_Fault_Active

If any of Sys_Estop_Fault, Sys_Damper_Fault, or Fan_Fault_Summary is true, set Sys_Fault_Active.

Drive Fan_StatusLED when Sys_Fault_Active is true (panel/annunciator indication).

4
Sys_Fault_Active Fan_StatusLED

Drive Fan_StatusLED when Sys_Fault_Active is true (panel/annunciator indication).

(End)
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Logix Designer

Map DI_ModeAuto (Local:1:I.Data.0) → Sys_Auto. This enables automatic mode logic.

0

DI_ModeAuto
<Local:1:I.Data.0> Sys_Auto

Map DI_ModeAuto (Local:1:I.Data.0) → Sys_Auto. This enables automatic mode logic.

Map DI_ModeManual (Local:1:I.Data.1) → Sys_Manual. Enables manual control logic.

1

DI_ModeManual
<Local:1:I.Data.1> Sys_Manual

Map DI_ModeManual (Local:1:I.Data.1) → Sys_Manual. Enables manual control logic.

Map DI_SupplyFan_StartPB (Local:1:I.Data.2) → CMD_SupplyFan. Operator command for Supply fan in manual.

2

DI_SupplyFan_StartPB
<Local:1:I.Data.2> CMD_SupplyFan

Map DI_SupplyFan_StartPB (Local:1:I.Data.2) → CMD_SupplyFan. Operator command for Supply fan in manual.

Map DI_ReturnFan_StartPB (Local:1:I.Data.3) → CMD_ReturnFan. Operator command for Return fan in manual.

3

DI_ReturnFan_StartPB
<Local:1:I.Data.3> CMD_ReturnFan

Map DI_ReturnFan_StartPB (Local:1:I.Data.3) → CMD_ReturnFan. Operator command for Return fan in manual.

Map DI_SupplyFan_FB (Local:1:I.Data.4) → FAN_CTRL_Supply.FB. Provides actual fan status into AOI instance.

4

DI_SupplyFan_FB
<Local:1:I.Data.4>

Controls a fan with 
fault handling and 

feedback Feedback 
from field or sim

FAN_CTRL_Supply.FB

Map DI_SupplyFan_FB (Local:1:I.Data.4) → FAN_CTRL_Supply.FB. Provides actual fan status into AOI instance.

Map DI_ReturnFan_FB (Local:1:I.Data.5) → FAN_CTRL_Return.FB. Provides actual fan status into AOI instance.

5

DI_ReturnFan_FB
<Local:1:I.Data.5>

Controls a fan with 
fault handling and 

feedback Feedback 
from field or sim

FAN_CTRL_Return.FB

Map DI_ReturnFan_FB (Local:1:I.Data.5) → FAN_CTRL_Return.FB. Provides actual fan status into AOI instance.

Map DI_EStop (Local:1:I.Data.6) → EStop. Master emergency stop for the system.

6

DI_EStop
<Local:1:I.Data.6> EStop

Map DI_EStop (Local:1:I.Data.6) → EStop. Master emergency stop for the system.

Map Alarm_Buzzer → DO_Alarm_Buzzer (Local:2:O.Data.0). Drives field buzzer.

7
Alarm_Buzzer

DO_Alarm_Buzzer
<Local:2:O.Data.0>

Map Alarm_Buzzer → DO_Alarm_Buzzer (Local:2:O.Data.0). Drives field buzzer.

Map Fan_StatusLED → DO_Fan_StatusLED (Local:2:O.Data.1). Drives panel LED for fault indication.

8
Fan_StatusLED

DO_Fan_StatusLED
<Local:2:O.Data.1>

Map Fan_StatusLED → DO_Fan_StatusLED (Local:2:O.Data.1). Drives panel LED for fault indication.

(End)
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Logix Designer

If Sys_Auto is true and EStop is false, assert Auto_Mode_active. Used in damper control to enable PID/automatic logic.

0
Sys_Auto

/
EStop Auto_Mode_active

If Sys_Auto is true and EStop is false, assert Auto_Mode_active. Used in damper control to enable PID/automatic logic.

If Sys_Manual is true, assert Manual_Mode_Active. Used in damper and fan routines for manual override.

1
Sys_Manual Manual_Mode_Active

If Sys_Manual is true, assert Manual_Mode_Active. Used in damper and fan routines for manual override.

(End)
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Logix Designer

Compute TempSensor_EU = (AI_TempSensor_Raw * 100.0) / 32767.0. Converts the raw input to a 0–100 scale (°C in this project) for PID
 processing.

0 Dest TempSensor_EU
 0.0
Expression (AI_TempSensor_Raw*100.0) / 32767.0

CPT

Compute TempSensor_EU = (AI_TempSensor_Raw * 100.0) / 32767.0. Converts the raw input to a 0–100 scale (°C in this project) for PID
 processing.

Execute PID TEMP_PID with PV = TempSensor_EU, CV = PID_Output, SP = 22.0, Tieback = 0.0. This produces a % output that 
downstream logic clamps/uses to command the fresh-air damper.

1 PID TEMP_PID  ... 
Process Variable TempSensor_EU
Tieback 0.0
Control Variable PID_Output
PID Master Loop 0
Inhold Bit 0
Inhold Value 0
Setpoint 22.0
Process Variable 0.0
Output % 0.0

PID

Execute PID TEMP_PID with PV = TempSensor_EU, CV = PID_Output, SP = 22.0, Tieback = 0.0. This produces a % output that 
downstream logic clamps/uses to command the fresh-air damper.

(End)
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  AOI_FanControl v2.0 

Controls a fan with fault handling and feedback

Available Languages

 Relay Ladder

 Function Block

 Structured Text
AOI_FanControl(Fan);

Parameters

Required
X
 
 
 
 
X

Name
AOI_FanControl
EnableIn
EnableOut
StartCMD
FB
Fan

Data Type
AOI_FanControl
BOOL
BOOL
BOOL
BOOL
UDT_Fan

Usage
InOut
Input
Output
Input
Input
InOut

Description
Controls a fan with fault handling and feedback
 
 
Controls a fan with fault handling and feedback
Feedback from field or sim
Complete fan structure

Extended Description

Execution

Condition
EnableIn is true

Description

Revision v2.0  Notes
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Name Default Data Type Scope
Fan UDT_Fan AOI_FanControl

Complete fan structure
Usage: InOut Parameter
Required: Yes
Visible: Yes
Constant No

Fan.CMD_Start ?? BOOL
Complete fan structure start command from logic

Fan.Running ?? BOOL
Complete fan structure Feedback from fan
Fan.Running - AOI_FanControl/Logic - *0(OTE), 1(XIC)

Fan.Fault ?? BOOL
Complete fan structure Fan fault status
Fan.Fault - AOI_FanControl/Logic - *2(OTE), 0(XIO)

Fan.Feedback ?? BOOL
Complete fan structure Status signal from Field
Fan.Feedback - AOI_FanControl/Logic - *3(OTE)

FB 0 BOOL AOI_FanControl
Feedback from field or sim
Usage: Input Parameter
Required: No
Visible: Yes
External Access: Read/Write
FB - AOI_FanControl/Logic - 1(XIO), 3(XIC)

StartCMD 0 BOOL AOI_FanControl
Controls a fan with fault handling and feedback
Usage: Input Parameter
Required: No
Visible: Yes
External Access: Read/Write
StartCMD - AOI_FanControl/Logic - 0(XIC)
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Name Default Data Type Scope
TMR_Fault TIMER AOI_FanControl

Usage: Local Tag
External Access: None
TMR_Fault - AOI_FanControl/Logic - *1(TON)

TMR_Fault.DN 0 BOOL
TMR_Fault.DN - AOI_FanControl/Logic - 2(XIC)
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Logix Designer

0

Controls a fan with 
fault handling and 

feedback
StartCMD

/

Complete fan 
structure Fan fault 

status
Fan.Fault

Complete fan 
structure Feedback 

from fan
Fan.Running

1

Complete fan 
structure Feedback 

from fan
Fan.Running

/

Feedback from field 
or sim

FB
EN
DN

Timer TMR_Fault
Preset 5000
Accum 0

TON

2
TMR_Fault.DN

Complete fan 
structure Fan fault 

status
Fan.Fault

3

Feedback from field 
or sim

FB

Complete fan 
structure Status 
signal from Field
Fan.Feedback

(End)


