
1CONTROL DIAGRAM FOR PACKAGED DX 100% OA UNITS WITH ENERGY RECOVERY WHEEL (AHU-1 & AHU-2)
No Scale

AI

SPACE TEMPERATURE SENSOR. 
MOUNT AT 48" AFF (REFER TO 
PLANS FOR LOCATION).

ZONE TEMP

RETURN AIR

X

D

FILTER

AI

TS

PER EQUIPMENT 
SELECTION

CONDENSING UNIT

SPATE TEMPERATURE 
SENSOR. FURNISH ONE 
SENSOR PER FCU. MOUNT AT 
48" AFF (REFER TO PLANS 
FOR LOCATION)

INDOOR UNIT

STATUS

AI

AI

DISCHARGE AIR 
TEMPERATURE

BO START/STOP

CONTROL DIAGRAM FOR SPLIT DX SYSTEMS
No Scale

2

F
IL

T
E

R
S

MANUFACTURER
CONTROL PANEL

OUTSIDE AIR

A
F

M
S

D
X

 C
O

O
LI

N
G

 C
O

IL

T

DPT

BO START/STOP

BI STATUS

AO SUPPLY AIR TEMP. RESET

BO OCC/UNOCC

BI FAULT STATUS

BACNET/NETWORK
CONNECTION

G
A

S
 H

E
A

T
 C

O
IL

AISUPPLY AIR

TEMP.

DUCT SMOKE
DETECTOR.

HARDWIRE TO VFD

ALL CONTROLS ARE 
INTEGRAL TO THE UNIT

H
P

S

EXHAUST AIR

GENERAL NOTE:

POINTS AND DEVICES INDICATED ON CONTROL DIAGRAMS ARE MINIMUM. CONTROLS CONTRACTOR SHALL COORDINATE WITH APPROVED MANUFACTURER
WHAT POINTS AND DEVICES ARE INCLUDED WITH UNIT AND WHAT POINTS AND DEVICES ARE REQUIRED TO BE INSTALLED BY INSTALLING CONTROLS 
CONTRACTOR.
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100% OUTSIDE AIR HANDING UNIT WITH ENERGY RECOVERY SEQUENCE OF OPERATIONS:

SYSTEM DESCRIPTION:
THE SYSTEM IS A 100% OUTSIDE AIR UNIT WITH ENERGY RECOVERY. THE UNIT IS COMPRISED OF AN INTAKE SECTION WITH AUTOMATIC OUTSIDE AIR 
DAMPER, FILTER SECTION, DX COOLING COIL, HOT GAS REHEAT COIL, VARIABLE SPEED SUPPLY FAN(S), INDIRECT-FIRED GAS HEATER, DISCHARGE PLENUM, 
VARIABLE SPEED EXHAUST FAN(S), EXHAUST AIR DAMPER, ENERGY RECOVERY WHEEL, AND A CONDENSING UNIT SECTION.

SYSTEM OPERATION:
THE BMS SHALL COMMAND THE UNIT ON AND OFF. ON A START SIGNAL FROM THE BMS, THE UNIT'S FACTORY CONTROLLER SHALL CONTROL THE 
OPERATION OF THE UNIT. THE OUTSIDE AIR AND EXHAUST AIR DAMPERS SHALL OPEN. UPON CONFIRMATION THE DAMPER IS OPEN, THE SUPPLY AND 
EXHAUST FANS SHALL BE COMMANDED TO RUN. THE SUPPLY AND EXHAUST FANS SHALL RUN CONTINUOUSLY BY THE BAS DIRECT DIGITAL CONTROLLER 
(DDC) ACCORDING TO THE MENU DRIVEN, ADJUSTABLE WEEKLY SCHEDULING PROGRAM WHEN THE VFD IS IN THE AUTO POSITION. THE SPEED OF THE 
SUPPLY FAN SHALL BE MODULATED VIA THE ECM CONTROLLER TO MAINTAIN A SETPOINT STATIC PRESSURE (INDIVIDUALLY ADJUSTABLE) LOCATED TWO-
THIRDS OF THE DISTANCE DOWN THE LONGEST MAIN DUCT TRUNK.  COORDINATE SENSOR LOCATIONS WITH ENGINEER PRIOR TO INSTALLATION.  THE 
MOTORIZED OUTDOOR AIR DAMPER SHALL BE COMMANDED AND VERIFIED OPEN PRIOR TO ACTIVATION OF THE SUPPLY AIR FAN.

SYSTEM TEMPERATURE CONTROL:
DISCHARGE AIR TEMPERATURE CONTROL SHALL BE DEPENDENT ON THE OUTSIDE AIR TEMPERATURE. THE SYSTEM SHALL EITHER BE IN COOLING MODE OR 
HEATING MODE AS NECESSARY TO MAINTAIN SPACE TEMPERATURE SETPOINT. RESET SUPPLY AIR TEMPERATURE AS INDICATED BY BAS INTERFACE 
SEQUENCE BELOW.

SEQUENCE APPLIES IN OCCUPIED AND UN-OCCUPIED MODES.

FAN SPEED CONTROL:
THE ECM CONTROLLER FOR THE SUPPLY FAN SHALL CONTROL THE SPEED OF THE FAN TO MAINTAIN A STATIC PRESSURE SETPOINT (AS DETERMINED BY 
T&B AND CONTROLS CONTRACTOR) AT A REMOTE STATIC PRESSURE SENSOR LOCATED APPROXIMATELY 2/3 DOWN THE MAIN SUPPLY AIR DUCT.

SUPPLY AIR TEMPERATURE RESET:
THE CONTROLLER SHALL MONITOR THE SUPPLY AIR TEMPERATURE AND SHALL CREATE A COOLING SUPPLY AIR TEMPERATURE SETPOINT RESET BASED ON 
COOLING REQUIREMENTS BELOW:
IF THE OUTSIDE AIR DEWPOINT IS LESS THAN 55°F (AS CALCULATED BY THE OUTSIDE AIR TEMPERATURE AND HUMIDITY SENSORS), THEN ENABLE SUPPLY 
AIR TEMPERATURE RESET BELOW:
• THE INITIAL COOLING SUPPLY AIR TEMPERATURE SETPOINT SHALL BE 55°F (ADJ.).
• AS COOLING DEMAND VIA T-STAT INCREASES, THE COOLING SUPPLY AIR TEMPERATURE SETPOINT SHALL BE RESET DOWN BY 1°F (ADJ.) TO A MINIMUM OF 

52°F (ADJ.) EVERY 5 MINUTES (ADJ.).
• AS COOLING DEMAND VIA T-STAT DECREASES, THE SETPOINT SHALL RESET UP BY 0.5°F (ADJ.) TO A MAXIMUM OF 59°F (ADJ.).

IF THE SPACE HUMIDITY (AS MEASURED BY EXHAUST AIR HUMIDITY SENSOR) RISES TO 60% OR GREATER, THE COOLING COIL LEAVING AIR TEMPERATURE 
SETPOINT SHALL BE IMMEDIATELY RESET BACK DOWN TO 52°F, AND THE SPACE TEMPERATURE SHALL BE MAINTAINED BY HOT GAS REHEAT COIL

OUTSIDE AIR DAMPER:
WHEN UNIT IS ENABLED, THE FOLLOWING OUTSIDE AIR DAMPER CONTROL SHALL OCCUR:
• OCCUPIED CONTROL: DAMPER SHALL MODULATE TO MAINTAIN DESIGN OUTSIDE AIR SETPOINT (REFER TO EQUIPMENT SCHEDULE FOR OUTSIDE AIRFLOW 

SETPOINT).
• UNOCCUPIED CONTROL: SIMILAR TO OCCUPIED CONTROL.
• IF SUPPLY FAN IS OFF, THEN CLOSE OUTSIDE AIR DAMPER 100%.

SYSTEM SAFETIES:
A RESPECTIVE DUCT SMOKE DETECTOR SHALL BE HARDWIRED TO STOP THE SUPPLY FAN AND TURN OFF THE UNIT ON ALARM CONDITION. ON SYSTEM 
SHUTDOWN, THE FOLLOWING SHALL OCCUR:
• SUPPLY FAN SHALL STOP
• COOLING/HEATING OPERATION SHALL CEASE
• OUTSIDE AIR DAMPER SHALL CLOSE
• AN ALARM SHALL BE SENT TO THE BMS
• THE SYSTEM SHALL REQUIRE A MANUAL RESET TO RESTART THE SYSTEM

FIRE ALARM:
THE SUPPLY FAN(S), EXHAUST FAN(S), AND ASSOCIATED DAMPERS, SHALL SHUTDOWN WHEN ANY AUTOMATIC OR MANUAL FIRE ALARM DEVICES ARE
PLACED INTO ALARM BY THE BUILDING FIRE ALARM CONTROL PANEL. UPON FIRE ALARM PANEL BEING RESET TO NORMAL OPERATION, THE BAS SHALL 
AUTOMATICALLY RESUME SCHEDULED OPERATION OF THE AIR HANDLING UNIT, EXHAUST FANS, AND DAMPERS.

HIGH STATIC PRESSURE SAFETY:
HIGH STATIC PRESSURE SWITCH (HPS) SETPOINT IS 3.0" W.G. (ADJ.). IF A HIGH PRESSURE SAFETY SWITCH ALARM (MANUAL RESET) IS DETECTED, PROVIDE 
ALARM FOR OPERATOR AND SHUTDOWN FAN(S).

LOW STATIC PRESSURE SAFETY:
LOW STATIC PRESSURE SWITCH (LPS) SETPOINT IS -3.0" W.G. (ADJ.). IF A LOW PRESSURE SAFETY SWITCH ALARM (AUTOMATIC RESET) IS DETECTED, 
PROVIDE ALARM FOR OPERATOR AND SHUTDOWN FAN(S).

SYSTEM ALARMS:
A DIFFERENTIAL PRESSURE TRANSMITTER SHALL BE USED TO ALARM IF AIRFLOW IS NOT ESTABLISHED ACROSS THE SUPPLY FAN. DISCHARGE AIR
TEMPERATURE SHALL BE ALARMED IF MORE THAN 5°F (ADJ.) FROM SETPOINT.
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CONTROL SEQUENCE:

GENERAL:
THE SYSTEM CONSISTS OF AN INDOOR UNIT WITH CONSTANT VOLUME SA FAN 
AND CONDENSING UNIT. THE UNIT IS DDC CONTROLLED UTILIZING ELECTRIC 
ACTIVATION.

SEQUENCE:
THE FCU SHALL BE CONTROLLED ON A SEVEN-DAY TIME SCHEDULE 
AUTOMATICALLY THROUGH THE LOCAL DDC CONTROLLER.

SAFETIES:
ACTIVATION OF THE DUCT SMOKE DETECTOR(S) OR ACTIVATION OF THE BUILDING 
FIRE ALARM SYSTEM SHALL AUTOMATICALLY SHUT DOWN THE FCU FAN. THESE 
SAFETIES SHALL BE INTERLOCKED WITH THE FAN WHEN OPERATING THROUGH 
THE DDC CONTROLLER OR BYPASS CONTACTOR.
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CONTROL DIAGRAM FOR EXHAUST FANS
No Scale
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CONTROL SEQUENCE:

GENERAL:
THE SYSTEM CONSISTS OF A DIRECT DRIVE INLINE EXHAUST FAN WITH MOTOR 
STARTER.

SEQUENCE:
EACH EXHAUST FAN SHALL BE INTERLOCKED VIA BAS INTEGRATION TO 
START/STOP BASED ON THE RESPECTIVE INTERLOCKED AHU. REFER TO FAN 
SCHEDULE FOR INTERLOCKS.
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Outside Air Dewpoint ■ ■ °F N ■

Outside Air Enthalpy ■ ■ BTU/LB N ■

Supply Air Static Pressure Reset ■ ■ Y ■

Supply Air Temp Reset ■ ■ Y ■

Status ■ ■ ■ Failure to Start Amps N ■

Start / Stop ■ ■ Y ■

Occupied / Unoccupied ■ ■ Y ■

Fault Status ■ ■ N ■

Duct Static Pressure Sensor ■ ■ in. w.g. Y ■

Low Static Safety ■ ■ ■ > Setpoint in. w.g. N ■

High Static Safety ■ ■ ■ > Setpoint in. w.g. N ■

Supply Air Temp ■ ■ °F N ■

Heating Coil Leaving Air Temp ■ ■ °F N ■

Cooling Coil Leaving Air Temp ■ ■ °F N ■

Exhaust Air Humidity ■ ■ % RH N ■

Exhaust Air Temp ■ ■ °F N ■

Outside Air Damper - Position ■ ■ ■
End Switch

Closure Failure
% Full Open N ■

Outside Airflow Measurement ■ ■ ■
+/- 10% of
Setpoint

CFM N ■

Outside Air Humidity ■ ■ % RH N ■

Outside Air Temp ■ ■ °F N ■

Point Name AI AO BI BO AV Trend Alarm
Alarm

Condition
Unit of

Measurement
Adjustable

(Y/N)
Show On
Graphic

100% OA PACKAGED DX UNIT WITH ENERGY RECOVERY WHEEL UNIT CONTROL POINT MATRIX

FCU Discharge Air Temp ■ ■ °F N ■

Condensing Unit Status ■ ■ ■ Failure to Start Amps N ■

Supply Fan Status ■ ■ ■ Failure to Start Amps N ■

Supply Fan Start/Stop - Starter ■ ■ On/Off Y ■

Setpoint Adjustment ■ ■ °F Y ■

<68 °F Heating
Space Temp ■ ■ ■

>78 °F Cooling
°F Y ■

Point Name AI AO BI BO AV Trend Alarm
Alarm

Condition
Unit of

Measurement
Adjustable

(Y/N)
Show On
Graphic

DX FAN COIL UNITS CONTROL POINT MATRIX

Exhaust Fan Interlock ■ ■ °F N ■

Supply Fan Status ■ ■ ■ Failure to Start Amps N ■

Exhaust Fan Start/Stop ■ ■ On/Off Y ■

Point Name AI AO BI BO AV Trend Alarm
Alarm

Condition
Unit of

Measurement
Adjustable

(Y/N)
Show On
Graphic

EXHAUST FAN CONTROL POINT MATRIX
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