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19-AHU-01 - SEQUENCE OF OPERATION
1. GENERAL

a. 19-AHU-01 SHALL BE STANDALONE AND SHALL OPERATE WITH STANDALONE BACNET
CONTROLS.   UNIT SHALL BE STARTED AND STOPPED BY THE DIRECT DIGITAL CONTROL
PANEL (DCP).    DCP SHALL BE CAPABLE OF BEING CONNECTED TO FUTURE ENGINEERING
CONTROL CENTER  (ECC)  AND ME MONITORED AND CONTROLLED VIA BACNET CONTROLS.

b. CONTRACTOR SHALL SUBMIT SHOP DRAWINGS OF COMPLETE HVAC CONTROLS SYSTEM TO
VA COR FOR APPROVAL.

c. INTERLOCK THE AIR HANDLING UNIT SYSTEM WITH THE EXISTING FIRE ALARM SYSTEM.

d. ALL DIRECT DIGITAL CONTROL PANELS (DCP) SHALL BE FED FROM AN EMERGENCY POWER
CIRCUIT.

2. RUN CONDITION

a. COOLING MODE:   IF SPACE TEMPERATURE IS ABOVE THE COOLING SETPOINT, ENTER
COOLING MODE UNTIL TEMPERATURE FALLS BELOW SETPOINT MINUS A 2°F DEADBAND.

b. HEATING MODE:   IF SPACE TEMPERATURE IS BELOW THE HEATING SETPOINT, ENTER
HEATING MODE UNTIL TEMPERATURE RISES ABOVE SETPOINT PLUS A 2°F DEADBAND.

3. AIR FLOW CONTROL

a. THE SUPPLY AIR FLOW SHALL BE CONTROLLED BY THE DCP AND MODULATE THE SUPPLY
FAN VARIABLE FREQUENCY DRIVE (VFD) SPEED TO MAINTAIN A SPACE TEMPERATURE
SETPOINT, AS MEASURED BY FREQUENCY DRIVE (VFD) SPEED TO MAINTAIN A SPACE
TEMPERATURE SETPOINT, AS MEASURED BY FREQUENCY DRIVE (VFD) SPEED TO MAINTAIN
A SPACE TEMPERATURE SETPOINT, AS MEASURED BY TEMPERATURE SENSORS LOCATED
IN THE SPACE.  WHEN MULTIPLE SENSORS ARE INDICATED, POLL ALL SENSORS AND
CONTROL TO THE MOST DEMANDING READING.

4. TEMPERATURE CONTROL

a. SUPPLY AIR TEMPERATURE, SENSED BY TT-1, SHALL BE MAINTAINED AT SETPOINT (55 DEG
F.) VIA DIGITAL CONTROL PANEL WHILE MINIMIZING THE FAN SPEED.

b. A FIXED VOLUME OF OUTSIDE AIR FLOW SHALL BE MAINTAINED AT 20% (600 CFM) AT ALL
TIMES.

7. SMOKE CONTROL AUTOMATIC SHUTDOWN/RESTART

a. WHEN SMOKE IS DETECTED BY ANY ASSOCIATED DUCT MOUNTED SMOKE DETECTOR, THE
SUPPLY FAN AND INTERLOCKED RETURN/EXHAUST FAN(S) SHALL SHUT "OFF", AN ALARM
SIGNAL SHALL BE TRANSMITTED TO THE FIRE ALARM SYSTEM.

b. SUPPLY FAN(S) SHALL AUTOMATICALLY RESTART WHEN FIRE ALARM CIRCUIT IS RESET.

8. EMERGENCY CONSTANT SPEED OPERATION

a. UPON FAILURE OF SUPPLY FAN VFD(S), THE SUPPLY FAN(S) SHALL BE STARTED/STOPPED
MANUALLY AT THE DCP AND ECC THROUGH A BY-PASS STARTER.  ACTIVATION OF
CONSTANT SPEED OPERATION SHALL CAUSE THE SUPPLY FAN(S) TO OPERATE AT
CONSTANT SPEED.

9. SAFETIES

a. HIGH PRESSURE LIMIT: THE DCP, USING HIGH PRESSURE LIMIT SWITCH PSH-1 LOCATED AT
THE SUPPLY FAN DISCHARGE, SHALL PREVENT THE SUPPLY FAN(S) FROM DEVELOPING
OVER 4 IN. W.G. OF POSITIVE STATIC PRESSURE (FIELD ADJUSTABLE).  IF STATIC PRESSURE
AT PSH-1 DOES EXCEED 4 IN. W.G., THE SWITCH WILL OVERRIDE ALL CONTROLS AND SHUT
DOWN THE SUPPLY FAN(S), AND A "HIGH PRESSURE" ALARM SIGNAL SHALL BE INDICATED
AT THE DCP AND ECC.  PSH-1 SHALL BE HARDWIRED TO THE SUPPLY FAN VFD(S) AND UNIT
SHALL BE SHUTDOWN IN HAND, AUTO, OR BYPASS MODE.  PSH-1 WILL REQUIRE MANUAL
RESET AT THE DEVICE.

b. FILTER STATUS: THE DCP SHALL MONITOR AND INDICATE THE DIFFERENTIAL PRESSURE
ACROSS EACH AIR HANDLING UNIT FILTER SECTION.  PROGRAM A HIGH LIMIT SETPOINT FOR
EACH FILTER SECTION IN ACCORDANCE WITH FILTER MANUFACTURER’S
RECOMMENDATION.  IF THE DIFFERENTIAL PRESSURE ACROSS A FILTER SECTION IS
GREATER THAN THE HIGH LIMIT SETPOINT, THE DCP AND ECC SHALL REPORT A FILTER
MAINTENANCE ALARM WITH MESSAGE INDICATING THAT THE FILTER NEEDS TO BE
CHANGED.

POINTS LIST:  19-AHU-01
POINT

TAG POINT DESCRIPTION UNITS
POINT TYPE SETPOINTS

ALARM CONDITION NOTESBINARY ANALOG
VIRTUAL ADJ. INITIAL HIGH LOW

IN OUT IN OUT
OCCUPIED MODE STATUS ON/OFF
UNOCCUPIED MODE STATUS ON/OFF
HUMIDIFICATION MODE STATUS ON/OFF
DEHUMIDIFICATION MODE STATUS ON/OFF

SUPPLY FAN START/STOP ON/OFF X

C-1 SUPPLY FAN STATUS ON/OFF X SUPPLY FAN PROOF
FAILED

SUPPLY FAN SPEED COMMAND % X
SUPPLY FAN MINIMUM SPEED SETPOINT % X X 50
SUPPLY FAN VFD ALARM ON/OFF X

PSH-1 SUPPLY DUCT PRESSURE SWITCH HIGH LIMIT SAFETY NORMAL/ALARM X X 5.0 ALARM
DD-1 SUPPLY AIR DUCT SMOKE DETECTOR NORMAL/ALARM X ALARM
FT-1 SUPPLY AIR FLOW CFM X

SUPPLY AIR FLOW SETPOINT CFM X

SPS-1 SUPPLY AIR STATIC PRESSURE IN. W.G. X
MORE THAN 20%
ABOVE OR BELOW

SETPOINT
SUPPLY AIR STATIC PRESSURE SETPOINT IN. W.G. X X 2.0 2.5 1.0

TT-1 SUPPLY AIR TEMPERATURE DEG. F X
MORE THAN 10 DEG F

ABOVE OR BELOW
SETPOINT

AVERAGING

SUPPLY AIR TEMPERATURE SETPOINT DEG. F X X 55 60 49
DD-2 SUPPLY AIR DUCT SMOKE DETECTOR NORMAL/ALARM X ALARM
FT-3 RETURN AIR FLOW CFM X

RETURN AIR FLOW SETPOINT CFM X

TT-4 RETURN AIR TEMPERATURE DEG. F X

D-2 RETURN AIR DAMPER COMMAND % OPEN X N.O.
ZC-2 RETURN AIR DAMPER POSITION % OPEN X

FT-2 OUTSIDE AIR FLOW CFM X OA FLOW LESS THAN
80% OF SETPOINT

OUTSIDE AIR FLOW SETPOINT CFM X X X PER SCHEDULE
TT-2 OUTSIDE AIR TEMPERATURE DEG. F X
PDS-1 PRE-FILTER 1 DIFFERENTIAL PRESSURE IN. W.G. X
PDS-2 PRE-FILTER 2 DIFFERENTIAL PRESSURE IN. W.G. X
TT-5 MIXED AIR TEMPERATURE DEG. F X AVERAGING

TT-6 COOLING COIL LEAVING AIR TEMPERATURE DEG. F X
MORE THAN 10 DEG F

ABOVE OR BELOW
SETPOINT

AVERAGING

HCV-1 PREHEAT STEAM CONTROL VALVE COMMAND % OPEN X N.O.

ROOM
THERMOSTAT/SENSOR
WALL MOUNTED 48" AFF.
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DIAGRAM
NTS2
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2.

3.

4.

5.

NOTES:
EACH TERMINAL UNIT SHALL BE CONTROLLED BY A DEDICATED, UNIT
MOUNTED, STANDALONE CONTROLLER.  THE CONTROLLER SHALL
MONITOR AND CONTROL EACH UNIT IN STAND-ALONE MODE OR AS
DIRECTED BY BUILDING AUTOMATION SYSTEM.

ALL AIR TERMINAL UNITS SHALL BE PRESSURE INDEPENDENT TYPE
WITH VELOCITY RESET CONTROLLERS.  ALL TERMINAL UNITS SHALL
BE CAPABLE OF VARIABLE VOLUME ALTHOUGH SOME WILL ACT AS
CONSTANT VOLUME.

COORDINATE SETPOINTS AND PERFORMANCE WITH TEST AND
BALANCE CONTRACTOR.

SPACE TEMPERATURE SETPOINTS SHALL BE ADJUSTABLE FROM THE
ECC FRONT END INTERFACE.

COORDINATE AND ADJUST OCCUPANCY SCHEDULES AND
UNOCCUPIED TEMPERATURES WITH THE COR.

A.

B.

C.

D.

VAV AIR TERMINAL UNIT - SEQUENCE OF OPERATION
PROVIDE SPACE TEMPERATURE SETPOINTS ACCORDING TO INDOOR AREA
SETPOINTS FROM HVAC DESIGN DATA SCHEDULE ON SHEET M-003. EXAMPLE OF
SETPOINTS SHALL BE SET AS FOLLOWS:

SPACE COOLING SETPOINT: 70°F (ADJUSTABLE)
SPACE HEATING SETPOINT: 70°F (ADJUSTABLE)
DEADBAND OF 3°F BETWEEN HEATING AND COOLING SETPOINTS WILL BE
MAINTAINED.

DURING OCCUPIED MODE OF OPERATION, MODULATE THE AIR
CONTROL DAMPER  AS NECESSARY TO MAINTAIN AIRFLOW SETPOINT.
IF THE SPACE TEMPERATURE FALLS BELOW THE SPACE HEATING SETPOINT,
MODULATE THE HEATING CONTROL VALVE AS NECESSARY TO
MAINTAIN SPACE HEATING SETPOINT. ON A RISE IN SPACE
TEMPERATURE, THE REVERSE SHALL OCCUR.

DURING UNOCCUPIED HOURS, MODULATE AIR CONTROL DAMPER AS NECESSARY
TO MAINTAIN AIR FLOW SETPOINT. IF SPACE TEMPERATURE FALLS BELOW
UNOCCUPIED SPACE HEATING SETPOINT, MODULATE THE HEATING CONTROL
VALVE AS NECESSARY TO MAINTAIN UNOCCUPIED SPACE HEATING SETPOINT. ON
A RISE IN SPACE TEMPERATURE, THE REVERSE SHALL OCCUR.

UPON ACTIVATION OF THE EMERGENCY CONSTANT SPEED OPERATION FOR THE
ASSOCIATED AIR HANDLING UNIT, MODULATE AIR CONTROL DAMPER TO MAINTAIN
AIR FLOW SETPOINT.

M
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