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ERMINAL UNIT (RETURN) SEQUENCE OF OPERATIO

RUN CONDITIONS
THE UNIT SHALL RUN CONTINUOUSLY TO MAINTAIN POSITIVE PRESSURE IN INTENSIVE CARE SUITE.

ALARMS SHALL BE PROVIDED AS FOLLOWS:
- ROOM PRESSURE: IF THE SPACE PRESSURE IS MORE OR LESS THAN THE SETPOINT BY A USER DEFINABLE
AMOUNT (ADJ.).

OCCUPIED MODE:
-UNIT CONTROLLER WILL MODULATE ITS AIR DAMPER TO MAINTAIN OCCUPIED PRESSURE RELATIONSHIP PER
DRAWINGS.

UNOCCUPIED MODE:
-UNIT CONTROLLER WILL MODULATE ITS AIR DAMPER TO MAINTAIN UNOCCUPIED PRESSURE RELATIONSHIP PER
DRAWINGS.

BACK-UP CHILLER SYSTEM
CRITICAL [XAC-7, XAC-8, XAC-9, AC-51, XAC-39, XAC-48]

IF CHILLED WATER PLANT SHUTS DOWN, OUTSIDE AIR TEMPERATURE IS ABOVE 55°F
(ADJ) AND ENTERING WATER TEMPERATURE TO THE 5TH FLOOR CRITICAL AC UNITS
RISES ABOVE 45°F (ADJ), SEQUENCE EXISTING 5TH FLOOR CHANGEOVER VALVES TO
DIVERT WATER FROM THE PLANT TO THE BACK-UP CHILLER. CHANGEOVER VALVES TO
AC-48/AC-39 SHALL ALSO DIVERT WATER FROM THE PLANT TO THE BACK-UP CHILLER.
AFTER PROOF OF MINIMUM WATER FLOW (SEE ALSO MINIMUM CHILLER FLOW BELOW)
ENERGIZE THE "BACK-UP" CHILLER. CHILLER FACTORY CONTROLS TO MAINTAIN 42°F
(ADJ) CHILLED WATER TO THE CRITICAL AIR HANDLING UNITS.

AC-50, AC-51, AC-55 SEQUENCE OF OPERATION
. OCCUPIED MODE:

VENTILATION
THE OUTSIDE AIR DAMPER SHALL OPEN BEFORE FAN STARTS TO PROVIDE MINIMUM
SCHEDULED OUTDOOR AIRFLOW.

SUPPLY FAN

START/STOP: THE SUPPLY FAN WILL BE STARTED ACCORDING TO THE SCHEDULE. IF
THE SUPPLY FAN STATUS DOES NOT MATCH THE COMMANDED VALUE, AN ALARM WILL
BE GENERATED.

VFD (FAULT DETECTION) RESET : IF THE SUPPLY FAN DOES NOT START, THE DDC
SYSTEM SHALL WAIT 30 SECONDS (ADJ.) AND RE-ATTEMPT. IF THE VFD DOES NOT
START AGAIN THE THIRD TIME, AN ALARM WILL BE GENERATED.

STATUS: IF CURRENT STATUS SWITCH DOES NOT PROVE OPERATION, THE UNIT SHALL
SHUT DOWN AND AN ALARM WILL BE GENERATED.

SPEED CONTROL: THE SUPPLY FAN WILL MODULATE TO MAINTAIN A MINIMUM STATIC
PRESSURE IN THE SUPPLY DUCTWORK. ON A DECREASE IN SYSTEM LOAD, THE DDC
SYSTEM SHALL REDUCE THE SUPPLY DUCT DIFFERENTIAL STATIC PRESSURE UNTIL

OPTIMUM START-UP:

HEATING: THIS CYCLE SHALL OVERRIDE THE UNOCCUPIED CYCLE. THE DDC SYSTEM
SHALL MEASURE EACH OF THE SPACE TEMPERATURES AND THE "OUTSIDE AIR DRY BULB
REFERENCE TEMPERATURE" TO DETERMINE THE MINIMUM RUN TIME TO WARM THE
SPACES TO THEIR SETPOINT. WHEN THE COMPUTED START TIME IS REACHED, THE UNIT
DISCHARGE AIR TEMPERATURE SHALL BE 85°F (ADJ.). THE SYSTEM SHALL CONTINUE TO
OPERATE IN THIS MODE UNTIL ALL ZONE TEMPERATURES EXCEED A SETPOINT OF 65°F
(ADJ.). AT THAT TIME, THE DDC SYSTEM SHALL SWITCH TO OCCUPIED CONTROL.
COOLING: THIS CYCLE WILL OVERRIDE THE UNOCCUPIED CYCLE. THE DDC SYSTEM SHALL
MEASURE EACH OF THE SPACE TEMPERATURES AND THE "OUTSIDE AIR DRY BULB
REFERENCE TEMPERATURE" TO DETERMINE THE MINIMUM RUN TIME TO COOL THE
SPACES TO THEIR SETPOINT. WHEN THE COMPUTED START TIME IS REACHED, THE UNIT
DISCHARGE AIR TEMPERATURE SHALL BE 55°F (ADJ.). THE SYSTEM SHALL CONTINUE TO
OPERATE IN THIS MODE UNTIL ALL ZONE TEMPERATURES ARE LESS THAN A SETPOINT OF
78°F (ADJ.). AT THAT TIME, THE DDC SYSTEM SHALL SWITCH TO OCCUPIED CONTROL.

ll. SHUTDOWN MODE:

UPS PROTECTION: SEQUENCE OF OPERATION

MONITOR MOISTURE SENSOR ROPE AT NEW CONTAINMENT DRIP PAN ABOVE EXISTING

UPS GROUPS ON THE 5TH FLOOR INTERSTITIAL.

HEAT RECOVERY LOOP SEQUENCE OF OPERATION

THE CONTROLLER SHALL ENERGIZE AND MODULATE LOOP PUMP FOR ENERGY RECOVERY AS FOLLOWS:
COOLING RECOVERY MODE: THE LOOP PUMP SHALL RUN CONTINUOUSLY.
THE CONTROLLER SHALL MEASURE THE DISCHARGE AIR TEMPERATURE (DOWNSTREAM OF THE

OUTSIDE AIR COIL) AND MODULATE THE RUNAROUND LOOP PUMP TO MAI
OF 2°F (ADJ.) LESS THAN THE UNIT SUPPLY AIR TEMPERATURE SETPOINT.
LOOP SHALL RUN FOR COOL RECOVERY WHENEVER:

A) EXHAUST AIR TEMPERATURE (EF-3) IS 5°F (ADJ.) OR MORE BELOW THE

NTAIN A SETPOINT
THE RUN-AROUND

OUTSIDE AIR

Gy ONE TERMINAL AIR BOX DAMPER IS 95% OPEN. ON AN INCREASE IN SYSTEM LOAD, THE TEMPERATURE.
SHUTDOWN ( DDC SYSTEM SHALL INCREASE THE SUPPLY DUCT DIFFERENTIAL STATIC PRESSURE WHEN THE UNIT IS SHUTDOWN BY EITHER A STOP COMMAND OR SYSTEM SAFETY THE B) AND THE UNIT IS IN A COOLING MODE.
TO AC-39 ) PLANT (NOT-TO-EXCEED THE FINAL SETPOINT) UNTIL ONE TERMINAL AIR BOX DAMPER IS 95% UNITWILL BE SETAS FOLLOWS: C) AND THE SUPPLY FAN IS ON. .
& AC-48 . - OPEN. COORDINATE SYSTEM AIRFLOW WITH TEST AND BALANCING CONTRACTOR. - SUPPLY FAN WILL BE OFF A
O ) > -RETURN FAN WILL BE OFF , HEATING RECOVERY MODE: THE LOOP PUMP SHALL RUN CONTINUOUSLY,
[ RETURN FAN(S) -SUPPLY FAN VFD WILL BE COMMANDED TO 0% THE CONTROLLER SHALL MEASURE THE DISCHARGE AIR TEMPERATURE (DOWNSTREAM OF THE
EXISTING START/STOP: THE SUPPLY FAN WILL BE STARTED ACCORDING TO THE SCHEDULE. IF - RETURN FAN VFD WILL BE COMMANDED TO 0% OUTSIDE AIR COIL) AND MEASURE THE RUN-AROUND LOOP PUMP TO MAINTAIN A SETPOINT
XV TEMP EXISTING Yoo\ THE SUPPLY FAN STATUS DOES NOT MATCH THE COMMANDED VALUE, AN ALARM WILL - OUTSIDE AIR DAMPER WILL CLOSE OF 2°F (ADJ.) GREATER THAN THE UNIT SUPPLY AIR TEMPERATURE SETPOINT. THE RUNAROUND
SENSOR EA'-EC%VE’R BE GENERATED. - HUMIDIFIER WILL BE OFF LOOP SHALL RUN FOR THE HEAT RECOVERY WHENEVER:
N VFD (FAULT DETECTION) RESET : IF THE RETURN FAN(S) DO NOT START, THE DDC - HEATING COIL CONTROL VALVE(S) SHALL CLOSE. UNLESS OUTSIDE AIR TEMPERATURE IS A) EXHAUST AIR TEMPERATURE (EF-3) IS 5°F (ADJ.) OR MORE ABOVE THE OUTSIDE AIR
|| SYSTEM SHALL WAIT 30 SECONDS (ADJ.) AND RE-ATTEMPT. IF THE VFD DOES NOT BELOW 35°F THEN IT WILL REMAIN 10% OPEN TEMPERATURE.
T XAC-7 8.9 START AGAIN THE THIRD TIME, AN ALARM WILL BE GENERATED. - COOLING COIL VALVES WILL CLOSE B) AND THE UNIT IS IN A HEATING MODE.
fi L] EXISTING S AC-5051 557 STATUS: IF CURRENT STATUS SWITCH DOES NOT PROVE OPERATION, THE UNIT SHALL - ALL FIRE/SMOKE AND SMOKE DAMPERS ASSOCIATED WITH THE AIR HANDLING SYSTEM C) AND THE SUPPLY FAN IS ON.
PRESSURE B SHUT DOWN AND AN ALARM WILL BE GENERATED. WILL CLOSE
XCV-6 SENSOR SPEED CONTROL: PROVIDE AN OFFSET ALGORITHM FOR THE RETURN FAN RELATIVE - UV LIGHTS WILL BE OFF FROST PROTECTION: THE LOOP PUMP SHALL RUN AT 100% IN ORDER TO CIRCULATE WATER THROUGH THE
< TO THE SUPPLY FAN TO MAINTAIN A SLIGHTLY POSITIVE PRESSURE AND ALSO EXHAUST AIR COIL WHENEVER:
MAINTAIN PRESSURE RELATIONSHIP REQUIREMENTS OF EACH PROCEDURE ROOM . A) LOOP TEMPERATURE DROPS BELOW 33°F (ADJ.)
ZONES. COORDINATE SYSTEM AIRFLOW WITH TEST AND BALANCING CONTRACTOR. IV. SAFETY MODES: B) OR THE EXHAUST AIR TEMPERATURE DROPS BELOW 30°F (ADJ.) ALARMS SHALL BE PROVIDED AS FOLLOWS:
XCV-5 ‘ > ) LOOP PUMP FAILURE: COMMANDED ON, BUT THE STATUS IS OFF. —
YCV.2 ” DISCHARGE AIR CONTROL GENERAL ‘ 1l) LOOP PUMP IN-HAND: COMMANDED OFF, BUT THE STATUS IS ON.
NEW PRESSURE COOLING: ALL OF THE SAFETY DEVICES ARE MANUAL RESET, THE DEVICE THAT HAS TRIPPED MUST II) LOOP PUMP RUNTIME EXCEEDED: STATUS RUNTIME EXCEEDS A USER DEFINABLE LIMIT (ADJ.).
CHILLER SENSOR (TYP) < -THE COOLING COIL PICV VALVE WILL MODULATE TO MAINTAIN THE DISCHARGE AIR BE MANUALLY RESET BEFORE RESTARTING THE AIR HANDLING UNIT.
TEMPERATURE SETPOINT OF 55°F (ADJ.).
FPUQA)P (ADL) TEMPERATURE LOW LIMIT EXHAUST FAN (VFD) SEQUENCE OF OPERATION
XCV-3 HEATING: IF TEMPERATURE FALLS BELOW SETPOINT THE SUPPLY AND RETURN FANS WILL BE START/STOP: THE EXHAUST FAN WILL BE STARTED ACCORDING TO THE SCHEDULE. IF
NEW TEMP P P -THE DDC SYSTEM WILL MEASURE EACH OF THE SPACE TEMPERATURES AND THE SHUTDOWN, THE OUTDOOR AIR DAMPER SHALL CLOSE, AND STEAM VALVE COMMANDED THE EXHAUST FAN STATUS DOES NOT MATCH THE COMMANDED VALUE, AN ALARM
SENSOR (TYP) "OUTSIDE AIR DRY BULB REFERENCE TEMPERATURE". 100% OPEN. WILL BE GENERATED.
I I XCV-4 -THE STEAM HEATING COIL VALVE TO FULLY OPEN BELOW 32°F. SMOKEALARM : THE SUPPLY AND RETURN FANS WILL SHUTDOWN. VFD (FAULT DETECTION) RESET : IF THE EXHAUST FAN DOES NOT START, THE DDC
] ] -THE FACE AND BYPASS DAMPERS AND STEAM HEATING VALVE WILL MODULATE TO DISCHARGE AIR TEMPERATURE LIMITS: IF MORE THAN 5°F (ADJ.) ABOVE OR BELOW THE SYSTEM SHALL WAIT 30 SECONDS (ADJ.) AND RE-ATTEMPT. IF THE VFD DOES NOT
MAINTAIN DISCHARGE AIR TEMPERATURE SETPOINT OF 55°F (ADJ.) ABOVE 32°F. SETPOINT, AN ALARM WILL BE GENERATED. START AGAIN THE THIRD TIME, AN ALARM WILL BE GENERATED.
T PLANT DUCTWORK HIGH STATIC PRESSURE:  IF THE DIFFERENTIAL PRESSURE SWITCH SENSES A STATUS: IF CURRENT STATUS SWITCH DOES NOT PROVE OPERATION, THE UNIT SHALL
i ECONOMIZER: DISCHARGE PRESSURE THAT IS GREATER THAN SETPOINT, THE FAN SHALL BE SHUTDOWN. SHUT DOWN AND AN ALARM WILL BE GENERATED.
X ECONOMIZER:
] o o < > -WHEN THE OUTSIDE AIR ENTHALPY IS LOWER THAN THE RETURN AIR ENTHALPY, THE DDC SYSTEM SHALL MONITOR THE STATUS OF THE DIFFERENTIAL PRESSURE SWITCH. SPEED CONTROL: EXHAUST FAN TO MAINTAIN SCHEDULED AIRFLQW..
UNIT WILL OPERATE IN ECONOMIZER MODE. THE MIXING BOX DAMPERS WL DISCHARGE PRESSURE THAT 1S LESS THAN SETPOIT, THE FAN SHALL BE SHUTDOWN. :
MODULATE TO MAINTAIN THE DISCHARGE AIR SUPPLY TEMPERATURE SETPOINT OF ’ :
1Ir 1Ir 559F (ADJ.) DDC SYSTEM SHALL MONITOR THE STATUS OF THE DIFFERENTIAL PRESSURE SWITCH. UPS CONTAINMENT PAN LEAK DETECTION
] ] -OPERATE ECONOMIZER WITH SUPPLEMENTAL MECHANICAL COOLING WHEN THE PRE-FILTER(PE-1):: INSTALL A DIFFERENTIAL STATIC PRESSURE TRANSDUCER ACROSS LEAK DETECTOR(S) SHALL BE CONNECTED TO DDC SYSTEM TO PROVIDE IMMEDIATE
CHILLER 1/2 DOWN OUTDOOR AIR IS ABOVE 55°F (ADJ.) AND THE OUTSIDE AIR ENTHALPY IS LOWER THAN FILTER BANK. IF THE DIFFERENTIAL STATIC PRESSURE EXCEEDS 0.6" W.C. (ADJ.), AN ALARM ALARM NOTIFICATION INDICATING PROBLEM AND LOGATION.
STREAM THE RETURN AIR ENTHALPY. WILL BE GENERATED.
DEVICE BY PRE-FILTER(PF-2): INSTALL A DIFFERENTIAL STATIC PRESSURE TRANSDUCER ACROSS
PUMP ELECTRICAL HUMIDIFICATION FILTER BANK. IF THE DIFFERENTIAL STATIC PRESSURE EXCEEDS 0.6" W.C. (ADJ.), AN ALARM 5THAN® 6 TH PF=OR PRESSURIZATION
(P-4) CONTRACTOR -THE HUMIDIFIER WILL BE ENABLED AND MODULATE TO MAINTAIN THE RETURN AIR WILL BE GENERATED. o LEAK DETECTOR(S) SHALL BE CONNECTED TO DDC SYSTEM TO PROVIDE IMMEDIATE
RELATIVE HUMIDITY SETPOINT OF 35% RH (ADJ.) AS SENSED BY THE RETURN AIR PRE-FILTER(AF-1): INSTALL A DIFFERENTIAL STATIC PRESSURE TRANSDUCER ACROSS ALARM NOTIFIGATION INDICATING PROBLEM AND LOCATION.
UCT MOUNTED RELATIVE HUMIDITY SENSOR. THE HUMIDITY HIGH LIMIT CONTROLLER WILL OVERRIDE FILTER BANK. IF THE DIFFERENTIAL STATIC PRESSURE EXCEEDS 1.0" W.C. (ADJ.), AN ALARM
RETURN LOW STATIC STATIC PRESSURE THE OUTPUT IF NECESSARY TO PREVENT THE DISCHARGE AIR HUMIDITY FROM Dbty
FAN(S) ow STA SENSOR EXCEEDING 65% (ADJ.) ADDITIONAL SAFETIES: SEE POINTS LIST FOR ADDITIONAL SAFETIES NOT INCLUDED IN
N RETURN AIR RETURN AIR G B . VALVE SHALL MODULATE TO MAINTAIN THE RETURN AR THIS LIST, VFDS HAVE BEEN PURCHASED FOR AC-50 AND AC-51 ONLY.
SRVDER e Y DETECTOR RELATIVE HUMIDITY SETPOINT. V. OTHER:
RA ' ' COORDINATE ALL SEQUENCE OF OPERATIONS WITH TEST AND
U s BLDG UV LIGHTS BALANCING CONTRACTOR.
RFA \ \ RA-—TY 4 PRESSURE Il. UNGCCUPIED MODE: UV LIGHTS SHALL AUTOMATICALLY TURN ON WHEN CHILLED WATER IS BEING SUPPLIED TO
SENSOR THE COOLING COIL AND AUTOMATICALLY TURN OFF WHEN ANY AHU ACCESS DOORS
— VENTILATION EXPOSING PERSONNEL TO UV LIGHT ARE OPENED OR WHEN CHILLED WATER FLOW
THE OUTSIDE AIR DAMPER SHALL REMAIN OPEN TO PROVIDE THE SAME MINIMUM CEASES. THE UV LIGHT WILL HAVE MANUAL OVERRIDE CONTROL THROUGH THE
SCHEDULED OUTDOOR AIRFLOW AS OGCUPIED MODE. CONTROLS PANEL. ALSO, PROVIDE A SEPARATE UV "EMERGENCY POWER OFF" SWITCH
ADJACENT TO THE MAIN CHILLED WATER COIL ACCESS DOOR.
VARIABLE FREQUENCY DRIVE SUPPLY AND RETURN FANS SYSTEM .
FANS WILL MODULATE AS NECESSARY TO MAINTAIN THE SHARED NIGHT SETBACK POINT OUTPUTS SYSTEM INPUTS SYSTEM SOFTWARE/CONTROL '
ZONE PRESSURE SETPOINTS. BIN ALARM
MEASURING LEGEND ANALOG BINARY ANALOG APPLICATION/FUNCTION
DEVICE(S ARY PROCESSING
) DISCHARGE AIR CONTROL
. DEVICE THE UNIT DISCHARGE AIR TEMPERATURE WILL RESET AS NECESSARY TO MAINTAIN >/
MIXED AIR =it THE SHARED NIGHT SETBACK ZONE TEMPERATURE SETPOINTS. & C
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