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Packaged Heat Pipe Controls to Accommodate: e
the Following Points From the BAS System:

DO for Setpoint Switching

DO for Tilt Override.

Alfor Tilt Position Indication L by Contos G

DI for Heat Pipe Faut indication Condenser Water Loop
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DO for Unit Enable

DO for DX Coll Enable
Locate Sensors on North
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AHU 1 AND 2 SEQUENCE OF OPERATION
REFERENCE JOHNSON CONTROLS DRAWING 101A, 19-SEPT-2008, WITH CBCL MARK-UPS.
ALL SET POINTS AND VARIABLES INDICATED IN [SQUARE BRACKETS] SHALL BE EASILY ADJUSTABLE BY THE BUILDING OPERATOR AT THE SYSTEM GRAPHIC.

GENERAL: AHU-1 AND 2 SERVE VENTILATION, COOLING AND DEHUMIDIFICATION TO VAV TERMINAL UNITS IN THE CLASSROOM AREAS OF THE NEW ACADEMIC BUILDING. THE UNIT CONSISTS OF OUTSIDE AIR, EXHAUST AIR AND RETURN AIR DAMPERS, HEAT PIPE
HEAT RECOVERY UNIT WITH TILT MECHANISM, VARIABLE SPEED SUPPLY AND RETURN FANS, AIR FILTERS, DX COOLING COIL, AIR COOLED CONDENSER HEATING COIL, CHILLER, WATER COOLED CONDENSER AND TWO REFRIGERATION CIRCUITS EACH WITH A PAIR
OF COMPRESSORS.

1. OCCUPIED MODE: THE OCCUPANCY MODE WILL BE CONTROLLED VIA A NETWORK INPUT. THE OCCUPIED MODE WILL BE SET BASED ON A ANY OF THE ASSOCIATED VAV TERMINAL UNITS BEING IN THEIR OCCUPANCY MODE, REFER TO THE VAV TERMINAL UNIT
SEQUENCE OF OPERATION. THE AHU SHALL INCLUDE AN OPTIMUM START FOR HEATING, COOLING AND PURGE VENTILATION PRIOR TO OCCUPANCY EACH DAY. THE PURGE MODE WILL REQUIRE THAT THE AHU OPERATES NORMALLY AND VENTILATES THE
SPACE TO THE EXTENT NECESSARY TO ENSURE THAT ALL MEASURED POLLUTANTS ARE EQUAL TO OR LESS THAN THERE CONTROL SETPOINT VALUES, AND THAT ALL SETPOINT TEMPERATURES ARE ACHIEVED, AT THE START OF NORMAL OCCUPANCY.

2. UNOCCUPIED MODE: THE UNIT WILL REMAIN OFF DURING UNOCCUPIED PERIODS. THE UNOCCUPIED MODE WILL BE SET WHEN ALL ASSOCIATED VAV BOXES ARE UNOCCUPIED. IN THE OFF MODE THE REFRIGERATION SYSTEMS SHALL BE DISABLED, THE
SUPPLY AND EXHAUST FANS SHALL BE OFF, THE OUTSIDE AIR AND EXHAUST AIR DAMPERS SHALL BE CLOSED AND THE RETURN AIR DAMPER SHALL BE OPEN. ALL ALARMS AND OTHER SEQUENCE PROGRAMMING SHALL BE DISABLED DURING UNOCCUPIED
PERIODS.

3. SUPPLY FAN CONTROL: THE VARIABLE SPEED SUPPLY FAN WILL BE STARTED BASED ON OCCUPANCY MODE. WHEN THE SUPPLY FAN STATUS INDICATES THAT THE FAN IS RUNNING, THE CONTROL SEQUENCE WILL BE ENABLED. THE SUPPLY FAN WILL
MODULATE IN ACCORDANCE WITH THE DICTATES OF A PROPORTIONAL PLUS INTEGRAL CONTROL ALGORITHM TO MAINTAIN THE DISCHARGE STATIC PRESSURE AT SETPOINT. UPON A LOSS OF AIRFLOW, THE SYSTEM WILL AUTOMATICALLY RESTART. IF THE
RETURN FAN FAILS (STOPS DUE TO VFD FAULT, SMOKE DETECTED, OVER PRESSURE, ETC) THEN THE SUPPLY FAN SHALL AUTOMATICALLY SHUT DOWN.

4. RETURN FAN CONTROL: AFTER THE SUPPLY FAN HAS BEEN STARTED, THE VARIABLE SPEED RETURN FAN WILL BE STARTED. THE RETURN FAN WILL MODULATE IN ACCORDANCE WITH THE DICTATES OF A PROPORTIONAL PLUS INTEGRAL CONTROL
ALGORITHM AND IN ORDER TO MAINTAIN THE RETURN FAN AIRFLOW, AS MEASURED AT THE FAN INLET PITOT TUBE, AT 10% LESS THAN THE SUPPLY FAN AIRFLOW.

5. DISCHARGE STATIC PRESSURE RE-SET:

a. THE “DESIGN” OR “MAXIMUM" DISCHARGE AIR STATIC PRESSURE SETPOINT SHALL BE ESTABLISHED WITH THE BALANCING CONTRACTOR AND AT THE MINIMUM VALUE REQUIRED IN ORDER TO ACHIEVE THE DESIGN AIRFLOW AT EVERY VAV BOX. IN ORDER
TO MINIMIZE FAN POWER CONSUMPTION THE STATIC PRESSURE SET POINT WILL BE RESET IN AN ATTEMPT TO KEEP THE VAV TERMINAL BOXES FULLY OPEN WHILST SUPPLYING AIRFLOW AT THEIR CURRENT SETPOINT.

b. WHENEVER ALL VAV TERMINAL UNITS IN THE ASSOCIATED SYSTEM ARE AT 90% OPEN OR LESS, THE SUPPLY FAN STATIC PRESSURE SHALL BE REDUCED BY 10% OF THE MAXIMUM VALUE. THE MINIMUM SETPOINT SHALL BE 10% OF THE MAXIMUM SET
POINT.

c. IN THE EVENT THAT ANY VAV TERMINAL UNIT IS AT 100% OPEN AND THE MEASURED AIRFLOW VOLUME IS 10% OR MORE BELOW ITS SETPOINT VALUE THE DUCT STATIC PRESSURE SENSOR SHALL BE RESET BACK UP IN 10% INCREMENTS.
d. THE DUCT STSTIC PRESSURE RESET SEQUENCE SHALL OCCUR IN [THREE] MINUTE INTERVALS WHENEVER THE AHU SEQUENCE IS ENABLED.
6. HEAT RECOVERY MODE:

a. THE HEAT PIPE HEAT RECOVERY SYSTEM SHALL BE CONTROLLED BY ITS OWN PACKAGED UNIT HEAT RECOVERY CONTROLLER (Q-TRAC WITH THE BASIS OF DESIGN ENGINEERED AIR AHUS). THIS CONTROLLER WILL TILT THE HEAT PIPE IN ORDER TO
MAINTAIN THE SUPPLY AIR “OFF HEAT PIPE" TEMPERATURE AT ONE OF TWO SETPOINTS. THESE SETPOINTS SHALL BE MANUALLY ADJUSTABLE AT THE HEAT PIPE CONTROLLER. THE BMS SHALL, THROUGH A DO POINT, BE ABLE TO SWITCH THE SETPOINT
BETWEEN THESE TWO VALUES. THE TWO VALUES SHALL BE FACTORY SET AT 55DEGF AND 60DEGF. THE HEAT PIPE CONTROLLER AND MECHANISM WILL TILT THE PIPE TO RECOVER HEATING ENERGY OR COOLING ENERGY, DEPENDING ON THE OUTSIDE
AIR TEMPERATURE, RETURN AIR TEMPERATURE AND TO MAINTAIN THE HEAT PIPE DISCHARGE AIR TEMPERATURE.

b. THE BMS SHALL BE ABLE TO OVERRIDE THE HEAT PIPE (FOR ECONOMIZER COOLING) BY A DO POINT CONTROLLING A RELY THAT WILL FORCE THE TILT TO THE “NO HEAT RECOVERY POSITION". REFER TO THE ECONOMIZER CONTROL SEQUENCE BELOW.

7. HEAT RECOVERY SYSTEM FROST PROTECTION: WHENEVER THE EXHAUST AIR TEMPERATURE IS BELOW THE FREEZING POINT, THE HEAT PIPE CONTROLLER (PACKAGED CONTROLS WITH THE AHU) SHALL OVERRIDE THE HEAT RECOVERY TILT OPERATION IN
ORDER TO MAINTAIN THE EXHAUST AIR ABOVE THE DEW POINT TEMPERATURE AND AVOID FREEZING ON THE HEAT RECOVERY SYSTEM.

8. ECONOMIZER CONTROL:

a. MODE 1: COOLING RECOVERY. IF THE RETURN AIR ENTHALPY IS LESS THAN THE OUTSIDE AIR ENTHALPY SET THE ECONOMIZER DAMPERS INTO THEIR MINIMUM OUTSIDE AIR POSITION AND MODULATE THE HEAT PIPE TILT TO RECOVER COOLING ENERGY
FROM THE EXHAUST AIR STREAM AND MAINTAIN THE MIXED AIR TEMPERATURE AT THE DISCHARGE AIR TEMPERATURE SETPOINT.

b. MODE 2: PARTIAL FREE COOLING. IF THE RETURN AIR ENTHALPY IS HIGHER THAN THE OUTSIDE AIR ENTHALPY, AND THE OUTSIDE AIR TEMPERATURE AS MEASURED AT THE INLET TO THE HEAT PIPE, IS BETWEEN THE DISCHARGE AIR TEMPERATURE SET
POINT AND THE RETURN AIR TEMPERATURE, SET THE HEAT PIPE INTO THE “NO HEAT RECOVERY POSITION" AND SET THE ECONOMIZER DAMPERS FOR 100% OUTSIDE AIR.

c. MODE 3: FREE COOLING AND HEAT RECOVERY. IF THE OUTSIDE AIR TEMPERATURE AS MEASURED AT THE INLET TO THE HEAT PIPE, IS LESS THAN THE DISCHARGE AIR TEMPERATURE SETPOINT MODULATE THE ECONOMIZER DAMPERS TO MAINTAIN THE
ECONOMIZER MIXED AIR TEMPERATURE AT THE DISCHARGE AIR TEMPERATURE SETPOINT. AS LONG AS THE ECONOMIZER DAMPERS ARE IN ANY POSITION GREATER THAN THE MINIMUM OUTSIDE AIR POSITION, COMMAND THE HEAT PIPE TO THE "NO
HEAT RECOVERY POSITION". IF THE ECONOMIZER IS IN ITS MINIMUM OUTSIDE AIR DAMPER POSITION RELEASE THE HEAT PIPE TO RECOVER HEAT FROM THE RETURN AIR AND TILT TO MAINTAIN THE OFF HEAT PIPE SUPPLY AIR TEMPERATURE AT ITS
SETPOINT.

9. MINIMUM OA CONTROL:

a. THE DESIGN VENTILATION RATE IS INDICATED ON THE AHU EQUIPMENT SCHEDULES. THE POSITION OF THE ECONOMIZER DAMPERS SHALL BE SET UP DURING SYSTEM COMMISSIONING SO THAT AT THE DESIGN TOTAL AIRFLOW QUANTITY THE AHU IS
PROVIDING THE DESIGN MINIMUM OUTSIDE AIR VENTILATION RATE. ONCE THIS DAMPER POSITION IS ESTABLISHED THE POSITION OF THE ECONOMIZER DAMPERS SHALL BE CONTROLLED SO THAT THE PERCENTAGE OF OUTSIDE AIR IS NEVER LESS THAN
THE PERCENTAGE AT DESIGN CONDITIONS. THE TOTAL VOLUME OF OUTSIDE AIR WILL VARY WITH THE FAN SPEED, BUT THE PERCENTAGE SHALL NEVER BE BELOW THE DESIGN PERCENTAGE WHILE THE AHU IS OPERATING. THE REAL TIME VENTILATION
RATE SHALL BE CONTINUOUSLY MEASURED AT THE OUTSIDE AIR DUCT AIRFLOW MEASURING STATION AND DISPLAYED ON THE SYSTEM GRAPHIC. REFER TO THE SPECIFICATIONS AND PLANS FOR DETAILS ON THE OUTSIDE AIRFLOW MEASURING
STATION.

b. A TREND LOG OF THE ACTUAL MEASURED VENTILATION RATE IN CFM SHALL BE SET UP MAINTAINED AND ARCHIVED INTO A “AHU 1 (OR 2) VENTILATION RATE.CSV" TREND LOG FILE. SEPARATE FILES SHALL BE NAMED CLEARLY AND SAVED FOR EVERY
DAY, WEEK, MONTH AND YEAR TO A “ENERGY MONITORING TREND LOGS" FILE FOLDER ON THE OPERATORS TERMINAL PC.

10.  MINIMUM OUTSIDE AIR FROST PROTECTION MODE

a. IN THE EVENT THAT THE MIXED AIR TEMPERATURE DROPS TO 32DEGF OR BELOW THE POSITION OF THE ECONOMIZER DAMPERS WILL BE OVERRIDDEN TO MAINTAIN THE MIXED AIR TEMPERATURE AT THE MINIMUM LEVEL OF 32DEGF. IN THIS EVENT A
CRITICAL “FROST PROTECTION VENTILATION OVERRIDE FOR AHU - 1 (OR 2)" ALARM SHALL BE SENT TO THE BUILDING OPERATORS TERMINAL. WE NOTE THAT THIS EVENT SHOULD NOT OCCUR AS LONG AS THE HEAT PIPE AND MOTORIZED DAMPERS ARE
OPERATING CORRECTLY, THEREFORE IT REPRESENTS A MECHANICAL FAILURE IN THE AHU SYSTEM. IF THE MIXED AIR TEMPERATURE DROPS TO 25DEGF OR BELOW THEN THE AHU SHALL BE SHUTDOWN AND A CRITICAL “AHU - 1 (OR 2) SHUT DOWN IN
FROST PROTECTION MODE" ALARM SHALL BE TRANSFERRED TO THE BUILDING OPERATOR

b. THE AHU SHALL ALSO BE SHUTDOWN BY A HARD WIRED “FREEZE STAT” ALARM. IN THIS EVENT A FAN FAILED ALARM SHALL OCCUR AND A CRITICAL ALARM RAISED AT THE OPERATORS TERMINAL. THE ‘FREEZE STAT" PROTECTS THE REFRIGERATION
SYSTEM FROM A LOW ENTERING TEMPERATURE, NOT FREEZING, AND SO SHALL BE SET FOR 25DEGF.

11. TEMPERATURE CONTROL!

a. WHENEVER THE CONTROL SEQUENCE IS ENABLED AN ENABLE SIGNAL SHALL BE TRANSFERRED TO THE AHU REFRIGERATION AND HEAT PUMP SYSTEM. ONCE ENABLED THE BMS SHALL CONTROL THE STAGES OF COOLING, HEATING AND THE POSITION
OF A THREE WAY VALVE TO CONTROL REHEAT IN ACCORDANCE WITH THE DICTATES OF A PROPORTIONAL PLUS INTEGRAL CONTROL LOOP AND IN ORDER TO MAINTAIN THE DISCHARGE AIR TEMPERATURE AT ITS SETPOINT. THE SETPOINT SHALL BE [55]
DEGF YEAR ROUND WITH NO RESET SEQUENCE.  THERE IS NO RESET SEQUENCE ON THIS VALUE FOR THREE REASONS. #1 - SOME ZONES MAY NEED 55DEGF AIR FOR COOLING AT ANY TIME OF THE YEAR, #2 - THE SUPPLY FAN DUCT STATIC PRESSURE
HAS A RESET SEQUENCE AND SO ADDING A TEMPERATURE RESET IN ADDITION WOULD OVERCOMPLICATE THE SEQUENCE, #3 - AT 55DEGF DB THE SYSTEM WILL PROVIDE SUFFICIENT DEHUMIDIFICATION WITHOUT THE NEED FOR A MORE COMPLICATED
AND SEPARATE DEHUMIDIFICATION OVERRIDE SEQUENCE.

b. THE BASIS OF DESIGN ENGINEERED AIR AHUS CONTAIN THE FOLLOWING COMPONENTS THAT THE BMS SHALL HAVE CONTROL OVER; TWO TANDEM COMPRESSORS, DX COOLING COIL, COLD REFRIGERANT GAS TO HEAT PUMP LOOP WATER HEAT
EXCHANGER (CHILLER), WARM REFRIGERANT LIQUID TO HEAT PUMP LOOP WATER HEAT EXCHANGER (WATER COOLED CONDENSER) AND CONDENSER REHEAT COIL. THE AHUS ALSO CONTAIN THERMAL EXPANSION VALVES, REFRIGERANT FILTERS,
REFRIGERANT DRYERS, HEAD PRESSURE CONTROL VALVES, RECEIVER, SIGHT GLASS, TIMERS, ETC FOR THE PROPER OPERATION OF THE REFRIGERANT SYSTEM. THESE CONTROL AND SAFETY DEVISES SHALL NOT BE OVERRIDDEN OR CONTROLLED BY
THE BMS.

c. THE BMS SHALL CONTROL TWO SOLENOID VALVES THAT DIRECT THE REFRIGERANT GAS FLOW TO THE EITHER THE DX COOLING COIL FOR DEHUMIDIFICATION/COOLING, OR TO THE CHILLER FOR COOLING REJECTION TO THE HEAT PUMP LOOP. THE
SOLENOID VALVES ARE PROVIDED WITH THE AHU MANUFACTURER BUT CONTROLLED BY THE BMS.

d. THE BMS SHALL CONTROL THE MODULATING THREE WAY VALVE TO CONTROL THE FLOW OF HOT GAS TO EITHER THE REHEAT CONDENSER FOR AHU SUPPLY AIR HEATING OR TO THE WATER COOLED CONDENSER FOR HEAT REJECTION TO THE BUILDING
HEAT PUMP WATER LOOP.

€. THE BMS SHLL CONTROL THE STAGES OF COMPRESSOR OPERATION TO PROVIDE EITHER MORE HEATING OR MORE COOLING. EACH AHU HAS TWO PAIRS OF COMPRESSORS, FOUR TOTAL. IN ADDITION EACH COMPRESSOR HAS ONE OFFLOADING
POSITION. THEREFORE THERE IS A TOTAL OF EIGHT STAGES OF COMPRESSOR OPERATION AND EIGHT ASSOCIATED DIGITAL OUTPUTS FROM THE BMS.

12. DEHUMIDIFICATION: IF THE RETURN AIR RELATIVE HUMIDITY RISES TO [60]% OR MORE THE COOLING COIL STAGES WILL BE COMMANDED TO MAINTAIN THE RETURN AIR HUMIDITY BELOW THE RETURN AIR DEHUMIDIFICATION SETPOINT. THE REHEAT
CCONTROL WILL MAINTAIN THE TEMPERATURE AT SETPOINT.

13, UNIT ENABLE: A NETWORK UNIT ENABLE SIGNAL WILL CONTROL THE MODE OF THE UNIT.

14, UL-864-UUKL SMOKE CONTROL SUPPORT:  THE AIR HANDLING UNIT WILL SUPPORT UL-864-UUKL SMOKE CONTROL SEQUENCES.

15. POWER FAIL RESTART: UPON POWER RESTORATION, THE UNIT RESTART SHALL BE DELAYED.

16. OVER PRESSURE: A HARD WIRED FAN OVERPRESSURE SWITCH SHALL BE PROVIDED TO PROTECT AGAINST THE POSSIBILITY OF DAMAGE TO THE DUCT SYSTEMS IN THE EVENT OF THE FANS OPERATING AGAINST A DEAD HEAD. THIS HARDWIRED INTERLOCK
WILL ALSO BE MONITORED BY THE BMS AND A CRITICAL ALARM RAISED IF THE FANS ARE SHUTDOWN DUE TO OVERPRESSURE.

17. CONDENSER WATER VALVE: TO BE DETERMINED. THE AHU SHALL HAVE TWO CONDENSER WATER VALVES ONE FOR THE WATER COOLED CONDENSER AND ONE FOR THE CHILLER. THE AHUS PACKAGED UNIT CONTROLLER WILL CONTROL THE OPERATION OF
THESE VALVES BASED ON THE OPERATION OF THE COMPRESSORS AND SOLENOID VALVES. WHENEVER THE CHILLER SOLENOID VALVE IS OPEN AND AN ASSOCIATED COMPRESSOR IS RUNNING THE HEAT PUMP LOOP WATER VALVE SHALL BE OPEN.
WHENEVER THE WATER COOLED CONDENSER THREE WAY VALVE IS 10% OR MORE OPEN TO THE WATER COOLED CONDENSER AND THE ASSOCIATED COMPRESSOR IS RUNNING, THE HEAT PUMP LOOP WATER VALVE SHALL BE OPEN.

18. ADDITIONAL POINTS MONITORED BY THE FMS:
OUTDOOR AIR FLOW (OA-F)

DISCHARGE AIR VELOCITY PRESSURE (DA-VP)
RETURN FAN STATUS (RF-S)

RETURN AIR VELOCITY PRESSURE (RA-VP)
EXHAUST AIR FILTER STATUS (EAFILT-S)
OUTSIDE AIR FILTER STATUS (OAFILT-S)
DISCHARGE AIR SMOKE ALARM (DA-SD)
RETURN AIR SMOKE ALARM (RA-SD)

LOW TEMPERATURE ALARM (LT-A)

e m~pooos

19.  ADDITIONAL ENERGY MONITORING TREND LOGS

a. THE REAL TIME SPEED, DIFFERENTIAL PRESSURE, KW DEMAND, SYSTEM STATIC PRESSURE, OUTSIDE AIR TEMPERATURE, HEAT PIPE TILT, ON HEAT PIPE TEMPERATURE, OFF HEAT PIPE TEMPERATURE, RETURN AIR TEMPERATURE, SUPPLY (DISCHARGE
AIR TEMPERATURE), RETURN AIR RELATIVE HUMIDITY AND SUPPLY AIR RELATIVE HUMIDITY FOR EACH OF THE SUPPLY AND EXHAUST FANS SHALL BE LOGGED EVERY 15 MINUTES AND STORED IN A “NAB AHU-1 (OR 2) ENERGY CONSUMPTION_N.CSV"
TREND LOG FILE. THESE FILES SHALL BE ARCHIVED IN SEPARATE FILES FOR EVERY DAY, WEEK, MONTH AND YEAR TO A “ENERGY MONITORING TREND LOGS" FILE FOLDER ON THE OPERATORS TERMINAL PC.

b. EACH AHU COMPRESSOR RUN TIME AND LOAD/UNLOAD STATUS SHALL BE TREND LOGGED IN REAL TIME AND TOTALIZED FOR EACH DAY, WEEK, MONTH AND YEAR. TREND LOGS SHALL BE STORED IN A “NAB AHU-1 (OR 2) COMPRESSOR ENERGY
CCONSUMPTION_N.CSV" TREND LOG FILE. THESE FILES SHALL BE ARCHIVED IN SEPARATE FILES FOR EVERY DAY, WEEK, MONTH AND YEAR TO A “ENERGY MONITORING TREND LOGS" FILE FOLDER ON THE OPERATORS TERMINAL PC.
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3 DETAIL— AHU-3 FLOW

AHU 3 SEQUENCE OF OPERATION

REFERENCE JOHNSON CONTROLS DRAWING 102A, 19-SEPT-2008, WITH CBCL MARK-UPS.

ALL SET POINTS AND VARIABLES INDICATED IN [SQUARE BRACKETS] SHALL BE EASILY ADJUSTABLE BY THE BUILDING OPERATOR AT THE SYSTEM GRAPHIC.

GENERAL: AHU-31S A DEDICATED OUTSIDE AIR UNIT SERVING VENTILATION AIR TO INDIVIDUAL SPACE HEAT PUMPS. THE HEAT PUMPS SERVE OFFICE, ADMINISTRATION AND COMPUTER ROOM AREAS OF
THE NEW ACADEMIC BUILDING. THE UNIT CONSISTS OF OUTSIDE AIR AND EXHAUST AIR DAMPERS, VARIABLE SPEED HEAT WHEEL HEAT RECOVERY UNIT, VARIABLE SPEED SUPPLY AND RETURN FANS,
FROST PROTECTION ELECTRIC HEATING COIL WITH SCR CONTROL, AIR FILTERS, DX COOLING COIL, AIR COOLED CONDENSER HEATING COIL, CHILLER, WATER COOLED CONDENSER AND TWO
REFRIGERATION CIRCUITS EACH WITH A PAIR OF COMPRESSORS.
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OCCUPIED MODE: THE OCCUPANCY MODE WILL BE CONTROLLED VIA A NETWORK INPUT. THE OCCUPIED MODE WILL BE SET BASED ON ANY OF THE ASSOCIATED HEAT PUMPS BEING IN THEIR
OCCUPANCY MODE, REFER TO THE HEAT PUMP UNIT SEQUENCE OF OPERATION. ONCE AN OCCUPANCY SIGNAL HAS BEEN RECEIVED THE AHU WILL BE ENABLED. THE OUTSIDE AIR AND EXHAUST
AIR DAMPERS SHALL OPEN AND AFTER A SHORT TIME DELAY THE SUPPLY FAN WILL BE STARTED.

UNOCCUPIED MODE:_THE UNIT WILL REMAIN OFF DURING UNOCCUPIED PERIODS. THE UNOCCUPIED MODE WILL BE SET WHEN ALL ASSOCIATED HEAT PUMPS ARE IN THEIR UNOCCUPIED MODE. IN
THE OFF MODE THE REFRIGERATION SYSTEMS SHALL BE DISABLED, THE SUPPLY AND EXHAUST FANS SHALL BE OFF, THE OUTSIDE AIR AND EXHAUST AIR DAMPERS SHALL BE CLOSED. ALL ALARMS
AND OTHER SEQUENCE PROGRAMMING SHALL BE DISABLED DURING UNOCCUPIED PERIODS.

SUPPLY FAN CONTROL: THE VARIABLE SPEED SUPPLY FAN WILL BE STARTED BASED ON OCCUPANCY MODE. WHEN THE SUPPLY FAN STATUS INDICATES THAT THE FAN IS RUNNING, THE CONTROL
SEQUENCE WILL BE ENABLED. THE SUPPLY FAN WILL MODULATE IN ACCORDANCE WITH THE DICTATES OF A PROPORTIONAL PLUS INTEGRAL CONTROL ALGORITHM TO MAINTAIN THE DISCHARGE
STATIC PRESSURE AT SETPOINT. UPON A LOSS OF AIRFLOW, THE SYSTEM WILL AUTOMATICALLY RESTART. IF THE RETURN FAN FAILS (STOPS DUE TO VFD FAULT, SMOKE DETECTED, OVER
PRESSURE, ETC) THEN THE SUPPLY FAN SHALL AUTOMATICALLY SHUT DOWN.

. RETURN FAN CONTROL: AFTER THE SUPPLY FAN HAS BEEN STARTED, THE VARIABLE SPEED RETURN FAN WILL BE STARTED. THE RETURN FAN WILL MODULATE IN ACCORDANCE WITH THE DICTATES

OF A PROPORTIONAL PLUS INTEGRAL CONTROL ALGORITHM AND IN ORDER TO MAINTAIN THE RETURN FAN AIRFLOW, AS MEASURED AT THE FAN INLET PITOT TUBE, AT 10% LESS THAN THE SUPPLY
FAN AIRFLOW.

DISCHARGE STATIC PRESSURE RE-SET:

a. THE “DESIGN" OR “MAXIMUM" DISCHARGE AIR STATIC PRESSURE SETPOINT SHALL BE ESTABLISHED WITH THE BALANCING CONTRACTOR AND AT THE MINIMUM VALUE REQUIRED IN ORDER TO
ACHIEVE THE DESIGN AIRFLOW AT EVERY VAV BOX. IN ORDER TO MINIMIZE FAN POWER CONSUMPTION THE STATIC PRESSURE SET POINT WILL BE RESET IN AN ATTEMPT TO KEEP THE VAV
TERMINAL BOXES FULLY OPEN WHILST SUPPLYING AIRFLOW AT THEIR CURRENT SETPOINT.

b. WHENEVER ALL VAV TERMINAL UNITS IN THE ASSOCIATED SYSTEM ARE AT 90% OPEN OR LESS, THE SUPPLY FAN STATIC PRESSURE SHALL BE REDUCED BY 10% OF THE MAXIMUM VALUE. THE
MINIMUM SETPOINT SHALL BE 10% OF THE MAXIMUM SET POINT.

c. IN THE EVENT THAT ANY VAV TERMINAL UNIT IS AT 100% OPEN AND THE MEASURED AIRFLOW VOLUME IS 10% OR MORE BELOW ITS SETPOINT VALUE THE DUCT STATIC PRESSURE SENSOR
SHALL BE RESET BACK UP IN 10% INCREMENTS,

d. THE DUCT STATIC PRESSURE RESET SEQUENCE SHALL OCCUR IN [THREE] MINUTE INTERVALS WHENEVER THE AHU SEQUENCE IS ENABLED.
HEAT RECOVERY MODE:

a. THE HEAT WHEEL HEAT RECOVERY SYSTEM SHALL BE CONTROLLED BY ITS OWN PACKAGED UNIT HEAT RECOVERY CONTROLLER (Q-TRAC WITH THE BASIS OF DESIGN ENGINEERED AIR AHUS).
THIS CONTROLLER WILL VARY THE SPEED OF THE WHEEL IN ORDER TO MAINTAIN THE SUPPLY AIR “OFF HEAT WHEEL" TEMPERATURE AT ONE OF TWO SETPOINTS. THESE SETPOINTS SHALL BE
MANUALLY ADJUSTABLE AT THE HEAT WHEEL CONTROLLER. THE BMS SHALL, THROUGH A DO POINT, BE ABLE TO SWITCH THE SETPOINT BETWEEN THESE TWO VALUES. THE TWO VALUES
SHALL BE FACTORY SET AT 55DEGF AND 60DEGF. THE HEAT WHEEL CONTROLLER WILL VARY THE SPEED OF THE WHEEL TO RECOVER HEATING ENERGY OR COOLING ENERGY, DEPENDING ON
THE OUTSIDE AIR TEMPERATURE, RETURN AIR TEMPERATURE AND TO MAINTAIN THE HEAT WHEEL DISCHARGE AIR TEMPERATURE.

b. THE BMS SHALL BE ABLE TO OVERRIDE THE HEAT WHEEL (FOR ECONOMIZER COOLING) BY A DO POINT CONTROLLING A RELY THAT WILL STOP THE WHEEL PUTTING IT INTO THE "NO HEAT
RECOVERY MODE". REFER TO THE ECONOMIZER CONTROL SEQUENCE BELOW.

HEAT RECOVERY SYSTEM FROST PROTECTION: WHENEVER THE EXHAUST AIR TEMPERATURE IS BELOW THE FREEZING POINT, THE HEAT PIPE CONTROLLER (PACKAGED CONTROLS WITH THE AHU)
SHALL OVERRIDE THE HEAT RECOVERY WHEEL SPEED IN ORDER TO MAINTAIN THE EXHAUST AIR ABOVE THE DEW POINT TEMPERATURE AND AVOID FREEZING ON THE HEAT RECOVERY SYSTEM.

ECONOMIZER CONTROL:

a. MODE 1: COOLING RECOVERY. IF THE RETURN AIR ENTHALPY IS LESS THAN THE OUTSIDE AIR ENTHALPY ENABLE THE HEAT WHEEL TO OPERATE IN COOLING RECLAIM MODE AND MAINTAIN THE
MIXED AIR TEMPERATURE AT THE DISCHARGE AIR TEMPERATURE SETPOINT.

b. MODE 2: PARTIAL FREE COOLING. IF THE RETURN AIR ENTHALPY IS HIGHER THAN THE OUTSIDE AIR ENTHALPY, AND THE OUTSIDE AIR TEMPERATURE AS MEASURED AT THE INLET TO THE HEAT
PIPE, IS BETWEEN THE DISCHARGE AIR TEMPERATURE SET POINT AND THE RETURN AIR TEMPERATURE, SET THE HEAT PIPE INTO THE “NO HEAT RECOVERY POSITION'.

. MODE 3: FREE COOLING AND HEAT RECOVERY. IF THE OUTSIDE AIR TEMPERATURE AS MEASURED AT THE INLET TO THE HEAT WHEEL, IS LESS THAN THE DISCHARGE AIR TEMPERATURE
SETPOINT ENABLE THE HEAT WHEEL TO MODULATE AND MAINTAIN THE OFF HEAT WHEEL TEMPERATURE AT THE DISCHARGE AIR TEMPERATURE SETPOINT.

MINIMUM OA CONTROL:

a. THE DESIGN VENTILATION RATE IS INDICATED ON THE AHU EQUIPMENT SCHEDULES. THE REAL TIME VENTILATION RATE SHALL BE CONTINUOUSLY MEASURED AT THE SUPPLY FAN AIRFLOW
MEASURING STATION AND DISPLAYED ON THE SYSTEM GRAPHIC.

b. A TREND LOG OF THE TOTAL SUPPLY FAN VOLUME (VENTILATION RATE) IN CFM SHALL BE SET UP MAINTAINED AND ARCHIVED INTO A “AHU 3 VENTILATION RATE.CSV" TREND LOG FILE.
SEPARATE FILES SHALL BE NAMED CLEARLY AND SAVED FOR EVERY DAY, WEEK, MONTH AND YEAR TO A “ENERGY MONITORING TREND LOGS" FILE FOLDER ON THE OPERATORS TERMINAL PC.

Note: CH-VLY and WC-VLY 1o be 2 Position Ball
Valves N.O. $pring Return by Controls Contractor

"~ Condenser Water Loop

MINIMUM OUTSIDE AIR FROST PROTECTION MODE

a. IN THE EVENT THAT THE HEAT WHEEL DISCHARGE AIR TEMPERATURE DROPS TO 32DEGF OR BELOW THE ELECTRIC HEATING COIL WILL BE ENABLED AND ITS OUTPUT MODULATED BY AN SCR
AND IN ACCORDANCE WITH THE DICTATES OF A PROPORTIONAL PLUS INTEGRAL CONTROL ALGORITHM IN ORDER TO MAINTAIN THE AIR TEMPERATURE ENTERING THE REFRIGERANT COILS AT A
MINIMUM OF 32DEGF. IN THIS EVENT A WARNING “FROST PROTECTION HEATING ENABLED FOR AHU - 3" ALARM SHALL BE SENT TO THE BUILDING OPERATORS TERMINAL. IF THE AIR
TEMPERATURE AFTER THE ELECTRIC HEATING COIL DROPS TO 25DEGF OR BELOW THEN THE AHU SHALL BE SHUTDOWN AND A CRITICAL “AHU - 3 SHUT DOWN IN FROST PROTECTION MODE"
ALARM SHALL BE TRANSFERRED TO THE BUILDING OPERATOR,

b. THE AHU SHALL ALSO BE SHUTDOWN BY A HARD WIRED *FREEZE STAT" ALARM. IN THIS EVENT A FAN FAILED ALARM SHALL OCCUR AND A CRITICAL ALARM RAISED AT THE OPERATORS
TERMINAL. THE *FREEZE STAT" PROTECTS THE REFRIGERATION SYSTEM FROM A LOW ENTERING TEMPERATURE, NOT FREEZING, AND SO SHALL BE SET FOR 25DEGF.

11. TEMPERATURE CONTROL:

a. WHENEVER THE CONTROL SEQUENCE IS ENABLED AN ENABLE SIGNAL SHALL BE TRANSFERRED TO THE AHU REFRIGERATION AND HEAT PUMP SYSTEM. ONCE ENABLED THE BMS SHALL
CONTROL THE STAGES OF COOLING, HEATING AND THE POSITION OF A THREE WAY VALVE TO CONTROL REHEAT IN ACCORDANCE WITH THE DICTATES OF A PROPORTIONAL PLUS INTEGRAL
CONTROL LOOP AND IN ORDER TO MAINTAIN THE DISCHARGE AIR TEMPERATURE AT ITS SETPOINT. THE SETPOINT SHALL BE [55] DEGF WHEN THE OUTSIDE AIR TEMPERATURE IS [SS]DEGF OR
ABOVE AND [65]DEGF WHEN THE OUTSIDE AIR TEMPERATURE IS [54]DEGF OR BELOW.

=

. THE BASIS OF DESIGN ENGINEERED AIR AHUS CONTAIN THE FOLLOWING COMPONENTS THAT THE BMS SHALL HAVE CONTROL OVER; TWO TANDEM COMPRESSORS, DX COOLING COIL, COLD
REFRIGERANT GAS TO HEAT PUMP LOOP WATER HEAT EXCHANGER (CHILLER), WARM REFRIGERANT LIQUID TO HEAT PUMP LOOP WATER HEAT EXCHANGER (WATER COOLED CONDENSER) AND
CONDENSER REHEAT COIL. THE AHUS ALSO CONTAIN THERMAL EXPANSION VALVES, REFRIGERANT FILTERS, REFRIGERANT DRYERS, HEAD PRESSURE CONTROL VALVES, RECEIVER, SIGHT
GLASS, TIMERS, ETC FOR THE PROPER OPERATION OF THE REFRIGERANT SYSTEM. THESE CONTROL AND SAFETY DEVISES SHALL NOT BE OVERRIDDEN OR CONTROLLED BY THE BMS.

¢. THE BMS SHALL CONTROL TWO SOLENOID VALVES THAT DIRECT THE REFRIGERANT GAS FLOW TO THE EITHER THE DX COOLING COIL FOR DEHUMIDIFICATION/COOLING, OR TO THE CHILLER
FOR COOLING REJECTION TO THE HEAT PUMP LOOP. THE SOLENOID VALVES ARE PROVIDED WITH THE AHU MANUFACTURER BUT CONTROLLED BY THE BMS.

d. THE BMS SHALL CONTROL THE MODULATING THREE WAY VALVE TO CONTROL THE FLOW OF HOT GAS TO EITHER THE REHEAT CONDENSER FOR AHU SUPPLY AIR HEATING OR TO THE WATER
COOLED CONDENSER FOR HEAT REJECTION TO THE BUILDING HEAT PUMP WATER LOOP.

€. THE BMS SHLL CONTROL THE STAGES OF COMPRESSOR OPERATION TO PROVIDE EITHER MORE HEATING OR MORE COOLING. EACH AHU HAS TWO PAIRS OF COMPRESSORS, FOUR TOTAL. IN
ADDITION EACH COMPRESSOR HAS ONE OFFLOADING POSITION. THEREFORE THERE IS A TOTAL OF EIGHT STAGES OF COMPRESSOR OPERATION AND EIGHT ASSOCIATED DIGITAL OUTPUTS
FROM THE BMS.

12. DEHUMIDIFICATION: IF THE RETURN AIR RELATIVE HUMIDITY RISES TO [60]% OR MORE THE COOLING COIL STAGES WILL BE COMMANDED TO MAINTAIN THE RETURN AIR HUMIDITY BELOW THE
RETURN AIR DEHUMIDIFICATION SETPOINT. THE REHEAT CONTROL WILL MAINTAIN THE TEMPERATURE AT SETPOINT.

13. SOLAR AIR HEATING SYSTEM;

a. OUTSIDE AIR IS PROVIDED TO ALL THREE MAIN AIR HANDLING UNITS VIA THE SOLAR AIR HEATING SYSTEM. THE SOLAR AIR HEATING SYSTEM HAS A BY-PASS SO THAT IN THE WARM MONTHS NO
SOLAR HEATING IS PROVIDED. REFER TO THE MECHANICAL PLANS FOR THE NUMBERS AND LOCATIONS OF DAMPERS.

=

WHENEVER THE OUTSIDE AIR TEMPERATURE IS EQUAL TO OR ABOVE THE DISCHARGE AIR TEMPERATURE SENSOR THE SOLAR WALL BYPASS DAMPER SHALL OPEN AND THE SOLAR WALL
ISOLATION DAMPERS SHALL CLOSE.

. WHENEVER THE OUTSIDE AIR TEMPERATURE IS BELOW THE DISCHARGE AIR TEMPERATURE SETPOINTS THE SOLAR WALL BYPASS DAMPERS AND SOLAR WALL ISOLATION DAMPERS SHALL
MODULATE IN ORDER TO MAINTAIN THE INLET AIR TEMPERATURE AT THE AHU DISCHARGE AIR TEMPERATURE SETPOINT,

THE OUTSIDE AIR TEMPERATURE, AHU ENTERING AIR TEMPERATURE (ON ALL THREE AHUS) AND THE SUPPLY FAN VOLUME ON AHU-3 AND THE OUTSIDE AIR VOLUME ON AHU-1 AND 2 SHALL ALL
BE MONITORED ON A 15 MINUTE SAMPLE RATE. THESE PARAMETERS SHALL BE TREND LOGGED IN REAL TIME IN ORDER TO CALCULATE THE EFFECTIVENESS OF THE SOLARWALL SYSTEM. THE
TREND LOG SHALL TRACK THE DATA, CONVERT IT INTO A “SOLAR WALL PERFORMANCE.CSV" FILE FORMAT AND ARCHIVE IT IN SEPARATE FILES FOR EVERY DAY, WEEK, MONTH AND YEAR TO A
“ENERGY MONITORING TREND LOGS" FILE FOLDER ON THE OPERATORS TERMINAL PC.

14. UNIT ENABLE: A NETWORK UNIT ENABLE SIGNAL WILL CONTROL THE MODE OF THE UNIT.

15. UL-864-UUKL SMOKE CONTROL SUPPORT:  THE AIR HANDLING UNIT WILL SUPPORT UL-864-UUKL SMOKE CONTROL SEQUENCES,

16. POWER FAIL RESTART: UPON POWER RESTORATION, THE UNIT RESTART SHALL BE DELAYED.

17. OVER PRESSURE: A HARD WIRED FAN OVERPRESSURE SWITCH SHALL BE PROVIDED TO PROTECT AGAINST THE POSSIBILITY OF DAMAGE TO THE DUCT SYSTEMS IN THE EVENT OF THE FANS
OPERATING AGAINST A DEAD HEAD. THIS HARDWIRED INTERLOCK WILL ALSO BE MONITORED BY THE BMS AND A CRITICAL ALARM RAISED IF THE FANS ARE SHUTDOWN DUE TO OVERPRESSURE.

18. CONDENSER WATER VALVE: TO BE DETERMINED. THE AHU SHALL HAVE TWO CONDENSER WATER VALVES ONE FOR THE WATER COOLED CONDENSER AND ONE FOR THE CHILLER. THE AHUS
PACKAGED UNIT CONTROLLER WILL CONTROL THE OPERATION OF THESE VALVES BASED ON THE OPERATION OF THE COMPRESSORS AND SOLENOID VALVES. WHENEVER THE CHILLER SOLENOID
VALVE IS OPEN AND AN ASSOCIATED COMPRESSOR IS RUNNING THE HEAT PUMP LOOP WATER VALVE SHALL BE OPEN. WHENEVER THE WATER COOLED CONDENSER THREE WAY VALVE IS 10% OR
MORE OPEN TO THE WATER COOLED CONDENSER AND THE ASSOCIATED COMPRESSOR IS RUNNING, THE HEAT PUMP LOOP WATER VALVE SHALL BE OPEN.

19. ADDITIONAL POINTS MONITORED BY THE FMS:
OUTDOOR AIR FLOW (OA-F)

DISCHARGE AIR VELOCITY PRESSURE (DA-VP)
RETURN FAN STATUS (RF-S)

RETURN AIR VELOCITY PRESSURE (RA-VP)
EXHAUST AIR FILTER STATUS (EAFILT-S)
OUTSIDE AIR FILTER STATUS (OAFILT-S)
DISCHARGE AIR SMOKE ALARM (DA-SD)
RETURN AIR SMOKE ALARM (RA-SD)

LOW TEMPERATURE ALARM (LT-A)

~sea~oaocoa

n
8

ADDITIONAL ENERGY MONITORING TREND LOGS

a. THE REAL TIME SPEED, DIFFERENTIAL PRESSURE, KW DEMAND, SYSTEM STATIC PRESSURE, OUTSIDE AIR TEMPERATURE, HEAT WHEEL SPEED, ON HEAT WHEEL TEMPERATURE, OFF HEAT
WHEEL TEMPERATURE, RETURN AIR TEMPERATURE, SUPPLY (DISCHARGE AIR TEMPERATURE), RETURN AIR RELATIVE HUMIDITY AND SUPPLY AIR RELATIVE HUMIDITY FOR EACH OF THE SUPPLY
AND EXHAUST FAN SHALL BE LOGGED EVERY 15 MINUTES AND STORED IN A *NAB AHU-3 ENERGY CONSUMPTION_N.CSV" TREND LOG FILE. THESE FILES SHALL BE ARCHIVED IN SEPARATE FILES
FOR EVERY DAY, WEEK, MONTH AND YEAR TO A “ENERGY MONITORING TREND LOGS" FILE FOLDER ON THE OPERATORS TERMINAL PC.

b. EACH AHU COMPRESSOR RUN TIME AND LOAD/UNLOAD STATUS SHALL BE TREND LOGGED IN REAL TIME AND TOTALIZED FOR EACH DAY, WEEK, MONTH AND YEAR. TREND LOGS SHALL BE
STORED IN A “NAB AHU-3 COMPRESSOR ENERGY CONSUMPTION_N.CSV" TREND LOG FILE. THESE FILES SHALL BE ARCHIVED IN SEPARATE FILES FOR EVERY DAY, WEEK, MONTH AND YEAR TO A
“ENERGY MONITORING TREND LOGS" FILE FOLDER ON THE OPERATORS TERMINAL PC.
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SEE_DRAWING 8608 FOR LRP SCHEDULES AND LEVEL 3
LIGHTING CONTROL. RISER
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. FIXTURE TYPES F1 TO F12 AND F29 SHALL BE INSTALLED 18
BELOW CEILING UNLESS OTHERWISE NOTED

FIXTURE TYPE F13 SHALL BE INSTALLED AT 8'-0" AFF
UNLESS NOTED OTHERWISE.

>~

SEE LRP3 PANEL SCHEDULE (DRAWING B608) FOR RELAY
LAYOUT,

. EXIT SIGNS LOCATED ABOVE DOORS AND IN AREAS WITH
EXPOSED STRUCTURE ARE T0 BE MOUNTED AT 8'—0" AFF.
EXIT_SIGNS MOUNTED IN AREAS WITH FINISHED CEILINGS ARE
TO BE INSTALLED ON CEILING. WALL MOUNTED EXIT SIGNS

LOCATED IN THE ARCHITECTURAL CONCRETE SURROUNDING

ASSQCIATED EXIT DOORS AND INSTALLED AT 7' 10-1/4"
ABOVE FINISHED FLOOR TO THE CENTER OF THE EXIT SIGN.

CONDUITS AND CABLE RACEWAY FOR SERVICES IN ATRIUM AND
CLASSROOM AREAS TO BE INSTALLED ABOVE ACCESSABLE
CEILING AND BULHEADS. EXPOSED SERVICES ARE NOT
PERMITTED UNLESS SPECIFICALLY INDICATED OTHERWISE OR
APPROVED ON-SITE BY THE ENGINEER PRIOR T0
INSTALLATION.

(DELETED)

FEED ALL LIGHTING RELAY PANELS AND REMOTE DIMMING
PANELS FROM UNSWITCHED LEG OF FIRST 120V LIGHTING
CIRCUIT WHICH T CONTROLS.

LIGHTING DIGILINK BOXES.
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o % = — ! LIGHTING FIXTURE SCHEDULE
et T e = 75 5 w-i‘*l‘ﬁu‘ﬁi 735 =3 TYPE DESCRIPTION LAMP TYPE | NO. OF LAMPS | BALLAST/XFMR TYPE | FIXTURE WATTAGE
st noe s W34 B! fisd Bus oA Bus! By waBw waADw! B Byl Al [RECESSED INCANDESCENT AIMABLE DOWNLIGHT 35W ARLL 3 120-12V TRANSFORMER 140W/
£ 3001 — - 1|8 SUSPENDED INDIRECT C/W INTEGRAL PHOTOCELL |  32WT8 4 0-10V DIMMING 128W
T EEK F2_ |4 SUSPENDED INDIRECT CIW INTEGRAL PHOTOCELL | 32W T8 2 0-10V DIMMING 6aw
- WI 3|8 SUSPENDED INDIRECT 32W T8 4 0-10V DIMMING 128W
° ¢ 4|4 SUSPENDED INDIRECT 32W T8 2 0-10V DIMMING 6aw
BRIDGE Ci A , cofmgop F5 |8 SUSPENDED INDIRECT 32W T8 4 PROG. RAPID START 118W
: Vﬂ 1] ‘ ‘ ‘ ‘ ‘ ‘ ‘\U/ £15 515 F6 | 4' SUSPENDED INDIRECT 32w T8 2 PROG. RAPID START 50w
(T N ‘ ‘ ‘ ‘ ‘ ‘ ‘ 7 LOR310 LOP3TY F7__| 4’ SUSPENDED INDIRECT 32w T8 2 PROG. RAPID START 520
O - e 8 [12' SUSPENDED INDIRECT 32W T8 6 0-10V DIMMING 192w
F s il F9 8' SUSPENDED DIRECT/INDIRECT 32w T8 6 0-10V DIMMING 192w
PRESIDENT'S Gp,ﬁ[)u‘&YEr SEENOTE F10 | #'SUSPENDED DIRECT/INDIRECT 32W T8 3 0-10V DIMMING 64w
TEFENSE TROQW S0 S 36 L6 - — 4 ! F11 [12' SUSPENDED INDIRECT 32w T8 6 PROG. RAPID START 177w
@ i s Em s J ,mggg%g [= T;m—»@;w éw £ — D N Fiz |12 SUSPENDED INDIRECT CiW INTEGRAL 32w T8 6 0-10V DIMMING 192w
18] o FI13 | 4 SUSPENDED INDUSTRIAL STRIP CIW 5% UPLIGHT 32w T8 2 PROG. RAPID START 50w
rrml = | [ 2 7 wrort | ReFLECTOR
8 stk . - F14 | 4" SURFACE MOUNTED WRAPAROUND 32w T8 2 PROG. RAPID START 59w
0PSO R s s s LS F15 | 8" RECESSED DOWNLIGHT 32W CFL 2 0-10V DIMMING Gow
oSy ot 2 ) -l = N o i il - F16 |8 RECESSED DOWNLIGHT 26W CFL 2 PROG. RAPID START 5aW
LDR3DE kD1 ° ra i i I F17 | 6" RECESSED DOWNLIGHT 26W CFL 1 PROG. RAPID START 28W
@ S - - = F18 | 4' RECESSED WHITEBOARD LIGHT 32w T8 1 PROG. RAPID START 28W
st ZFM ZFAS e 3 = | F19 |4 INDUSTRIAL STRIP 32W T8 1 PROG. RAPID START 28W
LDP309-RO1 LDP309—-RO1 \;Msml 1 F20 |2'INDUSTRIAL STRIP 17W T8 1 PROG. RAPID START 15W
[ F21_| 3 INDUSTRIAL STRIP 25W T8 1 PROG. RAPID START 22w
@ - ‘”H — —- opsio=ras F22 TlRACK MOUNTED WALL WASHER 18W CFL 2 PROG. RAPID START 38W
=2 A=t 23| 4 UNDER-CABINET LIGHT 32w T8 1 PROG. RAPID START 28W
‘ | | F24 | 4' VAPORTIGHT 32w T8 2 PROG. RAPID START 50w
ARRGRS (VPEAL ! 1 F25 | WALL MOUNTED VAPORTIGHT 23W CFL 1 SELF BALLASTED 28w
FOR MALE & FEMALE WASHROOM) | | F26 | 4' WALL MOUNTED INDUSTRIAL STRIP C/W WIRE 32W T8 2 PROG. RAPID START 59W
- # - ! ! GUARD
‘ ‘ F27 | 2' WALL MOUNTED FLUORESCENT FIXTURE 17W T8 2 PROG. RAPID START 32W
f | | 28| 4' WALL MOUNTED FLUORESCENT FIXTURE 32w T8 2 PROG. RAPID START EX
@ il i i F29 |12' SUSPENDED DIRECT/INDIRECT 32w T8 9 PROG. RAPID START 177W
| | F30 | 4' INDUSTRIAL STRIP 32W T8 1 0-10V DIMMING 33W
1 1 F31 |2’ INDUSTRIAL STRIP 17W T8 1 0-10V DIMMING 17w
F32_| 3 INDUSTRIAL STRIP 25W T8 1 0-10V DIMMING 25W
@ 33| 3' UNDER-CABINET LIGHT 25W T8 1 PROG. RAPID START 22w
34| 2" UNDER-CABINET LIGHT 17W T8 1 PROG. RAPID START 15W
F35 | 2x2 RECESSED FLUORESCENT FIXTURE 17W T8 2 0-10V DIMMING 34w
36| 4' DIAGONAL STAGGERED STRIP. 32W T8 2 PROG. RAPID START 50w
F37_|2' DIAGONAL STAGGERED STRIP. 17W T8 2 PROG. RAPID START 32W
F38 | 3' DIAGONAL STAGGERED STRIP 25W T8 2 PROG. RAPID START 48W
39| 8' SUSPENDED DIRECT/INDIRECT 32w T8 6 PROG. RAPID START 177w
F40 | 2'x2" RECESSED LENSED TROFFER 40W BIAX 2 TS5 BIAX INSTANT START 76
F41_|4'WALL MOUNTED LINEAR DIRECT/INDIRECT 32W T8 1 PROG. RAPID START 28
L1
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UTILITY POWER
SUPPLY FROM -
LR STREET CONDUCTOR SIZE TABLE " BT GONDUT, COL 50" N METER Gamer
4 DRY TYPE TRANSFORMER GROUNDING CONDUCTOR TABLE
REF # | # OF CONDUCTORS | CONDUCTOR SIZE | BOND SIZE | CONDUIT SIZE CEC 2. CIRCUIT BREAKER SUPPLYING INTEGRAL TVSS SHALL BE SIZED
PRIMARY SECONDARY CAPACITY MIN. GROUND | MIN. CONDUIT 1 3 #12 AWG #14 AWG 20A AS PER THE MANUFACTURER'S RECOMMENDATIONS.
UTILITY PADMOUNT TRANSFORMER VOLTAGE VOLTAGE SIZE SIZE 2 3 #10 AWG #12 AWG 30A
Yo Y4 K 249400600/ 347V - 3. PROVIDE ION 7330 DIGTAL METER MOUNTED IN CSA TYPE 1
600 120/208 15kVA #8 AWG 3/4 3 3 #8 AWG #10 AWG 304" EMT 45 ENCLOSURE C/W REMOTE ETHERNET, 1/0 CARD, CT'S, PT'S
b——6 RUNS OF 4—500kemil + 5 0 AND CONTROL' TRANSFORMERS AS REQUIRED. PROVIDE
1-#2/0ANG BOND IN 600 120/208 30KVA #6 AWG 3/4 4 3 #6 AWG #8 AWG 1EMT 654 LICENSE FOR ION ENTERPRISE SOFTWARE.
. 5 3 #4 AWG #B AWG T7EMT 85A
Eé‘ig‘ﬁﬁ AND NEW 4 600 120/208 45kVA #6 AWG 3/4" 5 3 AWG T ANG T EnT oA 4. 30A, 3P, 60OV DISCONNECT SWITCH TO BE COMPLETE WITH
- 3x20A CLASS J FUSES, AUXILIARY STATUS CONTACT AND CSA
I #2/0AWG TW75 GROUND 600 120/208 75kVA #3 AWG 3/4 7 3 #2 AWG #6 AWG 11/2" EMT 120A TYPE 1 ENCLOSURE. INSTALL 2—-#12AWG + 1-#12AWG BOND
r " wrewar 500 120/208 112.5kVA #1 AWG 3/4" 8 s FLAWG Foawe | 1 uerEwT Laon COOAONATE TERMNATION. k- CONTROLLER WITH ELEVATOR
‘k - 36" COPPER GROUND BUS IN / 7 - 9 3 #1/0 #6 AWG 112" EMT 155A SUPPLIER
MAIN_ ELETRICAL ROOM 600 277/480 300kVA 1 AWG 3/4" -
#2/0 AWG TW75 GROUND T0 | 10008 | | #4/0AWG BARE COPPER 0 3 #200 #6AWG 2 EMT 1854 5. 100A, 3P, 600V DISCONNECT SWITCH TO BE COMPLETE WITH
EGILOING GROUND BUS | 1800AT | | SERVICE ENTRANCE NOTES: 11 3 #3/0 #4 AWG 2" EMT 210A 3-70A CLASS J FUSES, AUXILIARY STATUS CONTACT AND CSA
e VAN BREAKER GROUNDING CONDUCTOR
} } 1. GROUND CONDUCTOR TO RUN FROM Xo TERMINAL OF TRANSFORMER 12 3 #4/0 #4 AWG 21/2" EMT 235A ‘TJP:’EQ EE”:ACTL%SOUNRDEU‘T‘NTSSALELLE@#QRZA:’SNT;OI!’;ZAWG BOND
| ] SECONDARY TO NEAREST GROUND BUS 3 3 250 kemil #4 AWG 212" EMT 2654 COORDINATE TERMINATION IN CONTROLLER WITH ELEVATOR
F——————11 | | [5-C] 13 JAW, COMBINATION UTILITY METER 2. E‘ECCR[)EK};ER?Z[;BOLE (;RZ()Euia\gfm%?NTDOU%T&RT//:SELEE(‘];J\RED TO MATCH 14 3 350 kemil #3 AWG 3"EMT 325A SUPPLIER.
| | | ‘ aﬁngggu“;gﬁmTS“gﬁkP ION 8660 : d 3 500 kemil #3 AWG 3 12" EMT 3958 6. GENERATOR FRAME ENCLOSURE TO BE GROUNDED. GENERATOR
! ! ! REQUIRMENTS WITH NSPI (LOCATED IN 16 4 #12 AWG #14 AWG 3/4" EMT 20A NEUTRAL T0 BE TIED TO BUILDING NEUTRAL SYSTEM. REMOVE
| | | d | THE VAN ELECTRICAL RO((jM) 1 DETAIL— TRANSFORMER GROUNDING SCHEDULE GROUNDING JUMPER BETWEEN FRAME AND NEUTRAL.
| | 500/347\/ 1 | NTS 17 4 #10 AWG #12 AWG 3/4" EMT 30A
| | Te007347v 16000 3eaw opr T~~~ ] . GROUNDING TRIAD. 3/4" \—/ i ) 7 78 AWG #10 AWG TEMT A 7. CONDUCTORS IDENTIFIED AS "FIRE RATED” SHALL BE CSA
| | =g | 990/ 3471 200, 30:4W TDPT | 17 EMT conpurm DIAMETER 10° LONG COPPER - CERTIFIED R90 MEETING REQUIRMENTS OF ULC S139 DRAKA
1 1100 O\ 1400A SEF oneRs | | CLAD STEEL GROUND ROD 19 4 #6 AWG #8 AWG 1"EMT 65A LIFELINE R90 OR EQUIVALENT.
| )3P )3P | | | INSTALLED 8" BELOW_ FINISHED 20 7 4 ANG 48 AWG 112 EMT a5A
| | | l | GRADE AND 10" APART o " ey o FETTreye Ty 8. SERVER ROOM PDU CONSISTS OF FOUR (4) 200A, 120/208V,
L g | 3¢, 4W, 42 CIRCUIT PANELBOARDS (PDU1, PDU2, PDU3 AND
= T Gatrony | )ggm )&g% o] 22 2 #2 AWG #6 AWG 11/2"EMT 120A PDU4). SEE DRAWINGS 8703 AND 8704 FOR PANEL
g T 23 2 #1AWG #6 AWG 112" EMT 1408 SCHEDULES.
5 RUNS OF 4-500kemil + —— T e **‘{ 24 4 #1/0 #6 AWG 2"EMT 155A
1-#3AWG BOND IN EXISTING |
B . 25 4 #2/0 #6 AWG 2" EMT 185A
47 DUCTBANK AND NEW 4 ere NTS"—‘ |
EMT CONDUIT N | 16004, 3P, 4W 26 4 #310 #4 AWG 2"EMT 210A
AUTOMATIC
| TRANSFER SWITCH 27 4 #4/0 #4 AWG 212" EMT 235A
4‘ cmil #4 ANG 3" EMT 265A
| 29 4 350 kemil #3 AWG 3"EMT 325A
| ION 7550 DIGITAL 30 4 500 kemil #3 AWG 3 12"EMT 395A
} gggz‘éﬁ :ACKAGE 31 3 600 kemil #2 AWG 3 1/2" EMT 455A
\
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NOTES:

DATA CABLING TO BE BROUGHT TO METER CABINET IN 3/4"
EMT CONDUIT. COIL 5°=0" IN METER CABINET.

[

VARIABLE FREQUENCY DRIVES (VFD's) ARE SUPPLIED BY
DIVISION 15. DIVISION 16 CONTRACTOR IS TO COORDINATE
INSTALLATION IN MOTOR CONTROL CENTERS WITH MCC
MANUFACTURER AND DIVISION 15 CONTRACTOR.

“

TERMINATION LOCATION FOR FAN MOTOR TO BE IN
TERMINAL BOX ON AIR AHNDLING UNIT. COORDINATE EXACT
LOCATION ON SITE WITH EQUIPMENT SUPPLIER.

>

VFD OUTPUT FILTER TO BE SUPPLIED BY DIVISION 15.
COORDINATE INSTALLATION LOCATION (IF REQUIRED) ON SITE.

b

DUPLEX PUMP CONTROL SUPPLIED BY DIVISION 15
CONTRACTO!

o

VOLTAGE MONITOR RELAY TO MONITOR INCOMING VOLTAGR
AND ALARM IF BELOW 10% NOMINAL. CONNECT OUTPUT TO
FIRE ALARM SYSTEM. PROVIDE FUSED PROTECTION AS
RECOMMENDED BY THE MANUFACTURER. STANDARD OF
ACCEPTANCE: ROCKWELL AUTOMATION 8135 PHASE MONITOR
(RATING AS REQUIRED)

~

GONDUCTORS IDENTIFIED AS "FIRE RATED” SHALL BE CSA
CERTIFIED R90 MEETING REQUIREMENTS OF ULC S139
DRAKA LIFELINE R90 OR EQUIPMENT.

600/347V, 1600A, 30,4W 'DP2' (MAIN ELECTRICAL ROOM)
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200A ! 2004 ! ! 300A ! ! 4004 !
38 | 3P | | 3p | | 3p |
VAN BREAKER | VAN BREAKER | | VAN BREAKER | | VAN BREAKER |
| | | | | |
| | | | | |
% | 1N 7330 DIGITAL % | ION 7330 DIGITAL | % | LN 7330 DIGTAL | | IoN 7330 DIGITAL
| METERING PACKAGE | METERING PACKAGE | | METERING PACKAGE | | METERING PACKAGE
4 | (SEE NOTE 1) ( | (SEE NOTE 1) [ | (SEE NOTE 1) | | (SEE NOTE 1)
| | | | | |
J ———— e 1 — ————— ; l_ kaf Py —_——
600/347V, 600A, 3¢,4W HVAC 'MCC: B00/347V, BOOA, 3¢,4W MECHAN\CA EN 11 600/347V, 600A, 34,4W PUMPING | 60
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NOTE 5 NOTE 5
FUTURE, NOT
IN CONTRACT FUTURE, NOT
IN' CONTRACT
ORI OO} & ©
COOLING HEAT PUMP HEAT PUMP COOLING COOLING AHU3
PRIMARY PRIMARY 180/160 180/160 HOT NON-POTABLE NON—POTABLE POTABLE POTABLE TOWER LOOP PUMP LOOP PUMP TOWER TOWER SUPPLY
HEATING HEATING HEATING HEATING WATER BOOSTER BOOSTER BOOSTER BOOSTER FAN CT-1 c-6 c-7 PUMP C-8 PUMP C-9 FAN
PUMP C—1 PUMP C-2 PUMP C—3 PUMP C—4 INJECTION PUMP PUMP PUMP PUMP NOTE 3
L PUMP C-5 BP-1 BP-2 BP-3 BP—4 |
T T
MECH ROOM PENTHOUSE
B013
CONDUCTOR SIZE TABLE
El
| | REF # | # OF CONDUCTORS | CONDUCTOR SIZE | BOND SIZE | CONDUIT SIZE CEC
| | ION 7330 DIGITAL 1 3 #12 AWG #14 AWG 3/4" EMT 20A
| | METERING PACKAGE -
| | (SEE NOTE 1) 2 3 #10 AWG #12 AWG 3/4" EMT 30A
| | 3 3 #8 AWG #10 AWG 3/4" EMT 45A
i .
ey ey S e e et a4 3 #6 AWG #8 AWG 1"EMT 65A
| 600/347V, 600A, 3,4W SMOKE CONTROL SYSTEM 'MCC3' ﬁ‘
i 25KAIC_SYMMETRICAL, PENTHOUSE i 5 3 #4 AWG #8 AWG 1"EMT 85A
| A A Ps X A Ps A | 6 3 #3 AWG #6 AWG 112" EMT 105
| /l\ /L\ /l\ T q\ T /l\ | 7 3 #2 AWG #6 AWG 11/2" EMT 120A
| | -
| )JP )W )JP 3 3P 3 W | 8 3 #1AWG #6 AWG 11/2" EMT 140A
| 7 HeP p7 Hmee §/ Huck Hmce Huce MeP | 9 3 #110 #6 AWG 11/2" EMT 155A
I VSR [ vsr] [vsr] [ vsR] I 10 3 w210 #6 AWG 2 EMT 185A
} SEE NOTE & SEE NOTE & SEE NOTE 6 SEE NOTE 6 SEE NOTE 6 SEE NOTE 6 SEE NOTE 6 SEE NOTE & SEE NOTE s} ey 3 #3/0 #4 AWG 2" EMT 210A
| | 12 3 #410 #4 AWG 2 112" EMT 235A
} ss. o/L H : s5. 0/L Ss. O/L ss. o/L s5. o/L Ss. o/L s, o/L } 13 3 250 kemil #4 AWG 2 112" EMT 265A
| | 14 3 350 kemil #3 AWG 3" EMT 325A
- - - 15 3 500 kemil #3 AWG 31/2 EMT 395A
16 4 #12 AWG #14 AWG 3/4" EMT 208
17 4 #10 AWG #12 AWG 3/4" EMT 30A
18 4 #8 AWG #10 AWG 1"EMT 45A
19 4 #6 AWG #8 AWG 1"EMT 65A
20 4 #4 AWG #8 AWG 11/2" EMT 85A
21 4 #3 AWG #6 AWG 112" EMT 105A
22 4 #2 AWG #6 AWG 11/2" EMT 120A
23 4 #1AWG #6 AWG 112" EMT 140A
24 4 #1/0 #6 AWG 2" EMT 155A
25 4 #2/0 #6 AWG 2"EMT 185A
EF-2 EF-3 EF-4 EF-5 EF-6 SMOKE SMOKE PRIARWELL N PRosaRMELL N 26 4 310 #4AWG 2 EMT 210A
MAKE UP MAKE UP UNIT UNIT 27 4 #4/0 #4 AWG 2 12" EMT 235A
SUPPLY SUPPLY AHU—-4 AHU-5
FAN SF—1 FAN SF-2 28 4 250 kel #4 AWG 3" EMT 265A
29 4 350 kemil #3 AWG 3"EMT 325A
m SINGLE LINE DIAGRAM—POWER DISTRIBUTION 30 4 500 kemil #3 AWG 31/2 EMT 395A
— s a1 3 600 kemil #2 AWG 31/2 EMT 455A
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