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Z»euR COOLED COND. UNIT

4 STAGES OF COOLING
(COORDINATE WIRING WITH
EQUIPMENT, SUPPLER) . v

AIR HANDLING UNITS

J48-AHU1,349-AHU1, 350—AHU1, 351-AHUT ,352-AHU1
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DISCHARGE
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(TYPICAL FOR SPS-2)

SPLIT SUPPLY RETURN TRUNKS ON 349-AHU1, 350-AHU1, 351-AHU1, 352-AHU1
¥ s

TO FIRE ALARM

TO FAN STARTER ( DIV. 16)

( DIV. 15)

TO DCP/ECC
( DIV. 15)

SMOKE DETECTOR DIAGRAM

J48-AHU1

BUILDING

EQUIPMENT INCLUDED

T40

SAAN
YA YA YA

A0 CCT 740 CC4

T-1, SUPPLY AIR TEMP

T-2, OUTSIDE AR TEMP

T-4, RETURN AIR TEMP

T-3, MIXED AR TEMP

VAV TEMPERATURE RESET LINE
SPS-3. DISCH AR STATIC PRESS

AFM1, SUPPLY AIR FLOW MON.
DOES NOT APPLY ]EI-AFMZ, RETURN AIR FLOW MON

AFM3, SUPPLY AIR FLOW MON.

-« _.APMA, RETURN-AIR FLOW NON;

SPS-1, STATIC PRESSURE SENSOR
SPS—2, STATIC PRESSURE SENSOR

D-'1pD"'2)D-3; DA“PERS
VSMC1, VARIABLE SPEED MOTOR CONTROLLER
VSMC2, VARIABLE SPEED MOTOR CONTROLLER

DP-1, SUPPLY FAN STATUS

DP-2, RETURN FAN STATUS

DP-3, PREFILTER STATUS

DP-4, AFTER FILTER STATUS

SUPPLY FSD-1, SNOKE DETECTOR STATUS

DX COOLING STG 1, COMPRESSOR C-1, SOLENOID VALVE V-1

DX COOLING STG 2 ,COMPRESSOR C-2, SOLRENOQID VALVE V-2
DX COOLING STG 3 , COMPRESSOR C-3 , SOLENOID VALVE V-3
DX COOLING STG 4 , COMPRESSOR C—4, SOLENOID VALVE V-4

349-EF4 START/STOP
350-EF4 START/STOP
351-EF4 START/STOP
352-EF4 START/STOP

A\ THE COMMUNICATION LINE BACK TO NETWORK
M CONTROLLER LOCATED IN BUILDING 303

120 VAC
BY DIv. 16000

AHU

DIGITAL

CONTROL

B PANEL

(TYPICAL FOR 348-AHU1,349-AHU1, 350-AHU1,

351-AHU1 ,352-AHU1)

NOTE :

N THE EVENT THAT MORE THAN ONE PANEL IS REQUIRED

TOACCOMODATE ALL POINTS, THE CONTRACTOR SHALL PROVIDE

SUCH AT NO ADDITIONAL COST TO THE OWNER .( TYPICAL FOR

MECHANICAL ROOM DIGITAL CONTROL PANEL )
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EXISTING AHU-1 CONTROL DIAGRAM

NO SCALE

SP
ROOM TEMPERATURE (‘F)

VAV_BOX CONTROL SEQUENCE

NO DEADBAND

A. UPON FALL IN SPACE TEMPERATURE THE
VAV DAMPER WILL MODULATE TO MINIMUM
POSITION.

B. UPON FURTHER DROP IN SPACE
TEMPERATURE VALVE V-1 WILL MODULATE
TO MAINTAIN SET POINT + .5" F. THE
ADJUSTABLE TOLERANCE OF + .5° F HAS
BEEN SELECTED TO PREVENT VALVE
HUNTING

C. THE REVERSE SHALL OCCUR ON THE RISE
IN SPACE TEMPERATURE.
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100%

AR FLOW
(CFM)

HEATING
MINIMUM

sp
ROOM TEMPERATURE (‘F)

VAV _BOX CONTROL SEQUENCE

W/DEADBAND

A. SET POINTS SHALL BE SET AS FOLLOWS:

COOLING 75°F (ADJ)

HEATING 70°F(ADV)

DEADBAND OF 5" F BETWEEN HEATING AND
COOLING SET POINTS WILL BE MAINTAINED.

B. UPON FALL IN SPACE TEMPERATURE THE
VAV DAMPER WILL MODULATE TO MINIMUM
POSITION.

C. UPON FURTHER DROP IN SPACE
TEMPERATURE VALVE V-1 WILL MODULATE
TO MAINTAIN SET POINT + .5° F. THE
ADJUSTABLE TOLERANCE OF + .5° F HAS
BEEN SELECTED TO PREVENT VALVE
HUNTING

D. THE REVERSE SHALL OCCUR ON THE RISE
IN SPACE TEMPERATURE.
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VAV _BOX CONTROL SEQUENCE

sp
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VAV BOX CONTROL SEQUENCE
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NO DEADBAND

. UPON FALL IN SPACE TEMPERATURE THE

VAV DAMPER WILL MODULATE TO MINIMUM
POSITION.

. UPON FURTHER DROP IN SPACE

TEMPERATURE VALVE V-1 WILL MODULATE
TO MAINTAIN SET POINT + .5° F. THE
ADJUSTABLE TOLERANCE OF + .5° F HAS
BEEN SELECTED TO PREVENT VALVE
HUNTING

. VALVE V-2 SHALL BE ENABLED WHEN

OUTSIDE AIR FALLS BELOW 40" F (ADJ)
AND VALVE V-1 HAS BEEN MODULATED
OPEN ABOVE 30% (ADJ). VALVE V-2
SHALL MAINTAIN SET POINT + .5° F. THE
ADJUSTABLE TOLERANCE OF + .5°F HAS
BEEN SELECTED TO PREVENT VALVE
HUNTING. THE REVERSE SHALL OCCUR ON
A RISE IN SPACE TEMPERATURE.

—

W/DEADBAND

A. SET POINTS SHALL BE SET AS FOLLOWS:

COOLING 75°F (ADJ)

HEATING 70°F(ADV)

DEADBAND OF 5" F BETWEEN HEATING AND
COOLING SET POINTS WILL BE MAINTAINED.

B. UPON FALL IN SPACE TEMPERATURE THE
VAV DAMPER WILL MODULATE TO MINIMUM
POSITION.

C. UPON FURTHER DROP IN SPACE
TEMPERATURE VALVE V-1 WILL MODULATE
TO MAINTAIN SET POINT + .5° F. THE
ADJUSTABLE TOLERANCE OF + .5° F HAS
BEEN SELECTED TO PREVENT VALVE
HUNTING

D. VALVE V-2 SHALL BE ENABLED WHEN

OUTSIDE AIR FALLS BELOW 40" F (ADJ)

AND VALVE V-1 HAS BEEN MODULATED

OPEN ABOVE 30% (ADJ). VALVE V-2

SHALL MAINTAIN SET POINT + .5° F. THE

ADJUSTABLE TOLERANCE OF + .5°F HAS

BEEN SELECTED TO PREVENT VALVE

AR
TERMINAL

UNIT
REHEAT C
HUNTING.
E. THE REVERSE SHALL OCCUR ON THE RISE
' IN_SPACE TEMPERATURE.
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WALL MOUNTED

48" [1200mm] AFF.

WITH SUPPLEMENTAL HEATING

@ VARIABLE VOLUME AIR TERMINAL UNIT CONTROL DIAGRAM
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AR COl
INLET VAV BOX c

RETURN
NO

SUPPLY

SEQUENCE OF OPERA

ROOM THERMOST
THE VAV BOX
VAV BOX

OPEN T,

78 DpF. AND 70 DEGF. RESPECTIVELY.

[ A-5>

RESET LNE TO AIR AHU DIGITAL CONTRO#F ANEL

} RESET LINES FROM R
REPRESENTAT ES

DIRECT ACTING THERMQRAT| T

VAV BOX WITH REHEAT

ALL MODULATE THE CONTROL VALVE AND THE VAV BOX DAMPER ACTUATOR IN SEQU
NISHED FLOW CONTROLLER, TO MAINTAIN ROOM SETPOINT. ON A DROP IN ROOM TEMPERATURE,NGHE
CLOSE TO MININUM SETTING. ON A FURTHER DROP IN ROOM TEMPERATURE THE VALVE SHALL M TE
AINTAIN ROOM SET POINT. PROVIDE THERMOSTAT WTH 4 DEGF. DEADBAND AND UPPER AND LOWER LINITS

fPOR REPRESENTATIVE ZONE THERMOSTAT SIGNALS SHALL BE SENT TO THE AHU DIGITAL CONTROL PANEL. THROUGH A
NEUMATIC SIGNAL SELECTOR, THE HIGHEST SIGNAL WILL BE USED TO RESET THE AHU SUPPLY AR TEMPERATURE.

THROUGH

EXISTING VAV BOX CONTROL

4

NO SCALE

EXISTING AHU-1 CONTROL PANEL

NO SCALE

SEQUENCE OF OPERATIONS

1.1 UNIT IS NORMALLY STARTED AND STOPPED BY THE DCP OR REMOTELY
AT THE ECC. H-0-A SWITCH SHALL BE KEPT IN THE "AUTO
POSITION. "HAND" AND "OFF" SHALL BE USED ONLY FOR
MAINTENANCE. WHEN UNIT IS OFF D-1, AND D-3
BE FULLY CLOSED.

21 THE SUPPLY AR TEMPERATURE, SENSED BY T-1, SHALL BE MAINTAINED
AT SETPOINT BY DCP MODULATING D-1, D-2, D-3 AND STAGING
CONDENSING UNIT COMPRESSORS IN SEQUENCE.

2.2 WHEN THE TEMPERATURE OF THE OUTSIDE AR, SENSED BY T-2, IS
ABOVE 65 DEGREES F. THE DCP SHALL PREVENT THE MODULATION OF D-1, D-2
AND D-3. D-1 SHALL ASSUME THE MINIMUM OUTSIDE AIR POSITION éD*Z
FULLY OPENED AND D-3 FULLY CLOSED. THE DCP SHALL STAGE TH
COMPRESSORS TO MAINTAIN THE SUPPLY AIR TEMPERATURE, SENSED BY T-1.

2.3 WHEN THE TEMPERATURE OF THE OUTSIDE AR, SENSED BY T-2, IS
BETWEEN 65 DEGF. AND THE SUPPLY AIR TEMPERATURE T-1, DAMPER D-2
SHALL BE FULLY CLOSED AND D-1 AND D-3 SHALL BE FULLY OPENED (MAXIMUM
OUTSIDE AR POSITION). THE DCP SHALL STAGE THE COMPRESSORS TO MAINTAIN
THE SUPPLY AIR TEMPERATURE, SENSED BY T-1.

2.4 WHEN THE TEMPERATURE OF THE QUTSIDE AR, SENSED BY T-2, IS
BELOW THE SUPPLY AIR TEMPERATURE, SENSED BY T-1 THEN DANPERS
D-1 AND D-2, AND D-3 SHALL MODULATE AS REQUIRED TO MAINTAIN THE SCHEDULED SUPPLY
AR TEMPERATURE THE MODULATION OF DAMPER D-1 SHALL NOT FALL BELOW ITS MINIMUM
OUTDOOR AIR SETTING.

2.5 SUPPLY TEMPERATURE SETPOINT SHALL BE RESET BY THE ROOM WTH THE HIGHEST HEATING OR
COOLING DEMAND. SEE ACCOMPANYING SCHEDULE FOR THERMOSTAT/ROOM DESIGNATIONS.
RESET SHALL NOT EXCEED 65 DEGF (ADJUSTABLE).

3. AR FLOW CONTROL

31 THE SUPPLY AIR FLOW SHALL BE CONTROLLED BY THE DCP MODULATING
SUPPLY FAN VARIABLE SPEED MOTOR CONTROLLER VSHC‘I& TO MAINTAIN
THE DUCT STATIC PRESSURE SETPOINT &\Dﬁl‘kﬁ SED BY SPS-1 & SPS-2
S.P. SETPOINT TO BE SET AT HIGHEST G TO SATISFY ALL DOWNSTREAM AR TERMINAL
UNITS, WITH ALL AIR TERMINAL UNITS ON THE UPSTREAM SIDE OF THE SENSOR FULLY OPEN.

3.2 THE DCP USING TOTAL SUPPLY AR AND RETURN AR FLOW SIGNALS
SHALL RESET THE RETURN FAN VSMC2 TO MAINTAIN A CONSTANT CFM
DIFFERENCE BETWEEN THE CFM FOR THE SUPPLY FAN AND THE CFM FOR
THE RETURN FAN.(TOTAL AIR QUANTITES SHALL BE SUNMATION OF RESPECTIVE
AIR FLOW MEASURING DEMCE.)

3.3 THE DCP USING HIGH PRESURE SENSOR SPS-3 LOCATED AT THE SUPPLY
FAN DISCHARGE SHALL PREVENT THE SUPPLY FAN FROM DEVELOPING OVER
3.00 INCHES WG. IF STATIC PRESSURE AT SPS—3 EXCEEDS 3.00 INCHES WG.
THE SUPPLY FAN SHALL SHUT "OFF" AND A CRITICAL ALARM SHALL GO TO DCP AND ECC.

4. COCLING STAGING

41 REFRIGERATION COMPRESSORS SHALL BE LOADED/UNLOADED AS REQUIRED TO
MAINTAIN SUPPLY AIR TEMPERATURE AS SENSED BY T-1

5. AUTOMATIC SHUTDOWN /RESTART

5.1 WHEN SMOKE IS DETECTED BY SUPPLY AIR DUCT SMOKE DETECTOR SD-1 THE SUPPLY AND
RETURN FAN SHALL SHUT "OFF" AND AN ALARM SIGNAL SHALL BE TRANSMITTED
TO THE FIRE ALARM SYSTEM (BY DIV 16). D-1 & D-3 DAMPERS
SHALL CLOSE. EXHAUST FANS SERVING SPACE OF SUPPLY FAN
SHALL CONTINUE TO RUN. FAN SHUTDOWN AND RELAY OF AN ALARM SIGNALTO THE FIRE ALARM SYSTEM
AND ECC SHALL BE EXECUTED BY THE AUX CONTACTS (BY DIV. 16) SUPPLY AND RETURN
SUPPLY AND RETURN FANS SHALL RESTART. SEE GMOKE DETECTOR DIAGRAMN Fof
PIVISION IN SCofe oF Wokis,

6. EMERGENCY CONSTANT SPEED OPERATION

6.1 ON ALL VSNC FANS IN VAV SYSTEMS UPON FAILURE OF THE VSMC THE
FANS SHALL BE STARTED/STOPPED MANUALLY AT THE DCP OR THE ECC
THROUGH THE BY-PASS STARTER. FANS SHALL THEN BE OPERATED AT
CONSTANT DESIGN SPEED.

7. MORNING WARM-UP

7.1 DURING MORNING WARM UP, DAMPERS D-1 AND D-3 SHALL CYCLE FULLY CLOSED. AR TERMINAL
UNITS SHALL BE UNDER CONTROL OF RESPECTIVE THERMOSTATS AND OUTSIDE AIR DANPER D-1
SHALL COME UNDER CONTROL OF SUPPLY AR TEMPERATURE SENSOR T-1 ONLY WHEN THE
RETURN AR TEMPERATURE HAS REACHED 70 DEGF. (ADJUSTABLE)
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