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GENERAL CONT NOTE

(1) ALL VALVE, DAMPER AND SMOKE DAMPER ACTUATORS SHALL BE ELECTRIC/ELECTRONIC.

(2) DUCT SMOKE DETECTORS SHALL BE FURNISHED UNDER THE ELECTRICAL SECTION OF THE SPECIFICATIONS AND INSTALLED IN THE
DUCT UNOER THIS SECTION OF THE SPECIFICATIONS. CONTROL AND POWER WRING TO AND FROM THE FIRE ALARM CONTROL
PANEL SHALL BE FURMISHED AND INSTALLED UNDER THE ELECTRICAL SECTION OF THE SPECIFICATIONS.

(3) ALL CONTROL, POWER WIRING ANO CONDUIT NOT INDICATED ON THE ELECTRICAL DRAWINGS AND REQUIRED FOR THE CONTROL
AND OPERATING SEQUENCES AS HERE—IN—AFTER INDICATED SHALL BE FURNISHED AND INSTALLED UNDER THIS SECTION OF
THE SPECINCATIONS, IN COMPLIANCE WITH ALL DIISION 16000 SPECFICATIONS AND GENERAL NOTE 6 ON SHEET MO-1.

(4) WHEN A POWER FALURE OCCURS, ALL MECHANICAL HVAC NDTORS SHALL BE RESTARTED AT VARIABLE TINE INTERVALS
TO PREVENT SUDDEN INRUSH CURRENT. SEE ELECTRICAL DRAMNGS FOR STARTING REQUIREMENTS,

(S) AL HAND-OFF-AUTO SWTCHES SHALL BE MOUNTED ON OR NEAR THE DCP CONTROL PANEL.

(6) ALL CONTROL VALVES SHALL BE THREE (3) WAY UNLESS OTHERWSE INDICATED.

SEQUENCE OF CONTROL:

1 GENERAL:

(A) THE DDC SYSTEM SHALL PLACE THE SYSTEMS IN OPERATION. WHEN PLACED IN OPERATION THE CONTROL SYSTEM/S SHALL
BE ENERGIZED THRU HAND-OFF AUTO SWITCHS (WHEN IN AUTO POSITION), DAMPERS SHALL OPEN TO THER RESPECTIVE
POSITIONS (SEE WARM—UP CYCLE AND COOL DOWN CYCLE INDICATED ON SHEET N9-3) AND AFTER A VARIABLE TINE DELAY
AR HANDLING UNIT FAN/S AND THER INTERLOCKED FANS SHALL START.

(B) WHEN EVER AR HANDLING UNIT/S ARE STOPPED CONTROL SYSTEM SHALL BE DE-ENERGIZED, ALL DAMPERS SHALL CLOSE,

AR HANDUNG UNIT/S AND INTERLOCKED FANS SHALL STOP,

(C) ANY SPACE/DUCT SNOKE DETECTOR SENSING SMOKE SHALL SIGNAL THE FIRE ALARM CONTROL PANEL. THE FIRE ALARM CONTROL
PANEL SHALL SIGNAL ALL AR HANDUNG UNITS WITH-IN THE AFFECTED ZONE (SMOKE COMPARTMENT) THAT AN ALARN EXIST. THE
ABOVE CONTROL IS FURNISHED AND INSTALLED UNDER THE ELECTRICAL SECTION OF THE SPECIFICATIONS. THE FOLLOWING IS
FURNISHED AND INSTALLED UNDER THIS SECTION OF THE SPECIFICATIONS. WHEN AN ALARM IS RECEIVED THE AIR HANDUNG
UNIT/S WTH-IN THE AFFECTED ZONE (SMOKE CONPARTMENT) SHALL STOP, INTERLOCKED FANS SHALL STOP UNLESS OTHERWISE
INDICATED, AND ALL DAMPERS SHALL CLOSE. THE SYSTEM MAY ONLY BE RESTARTED BY THE FIRE DEPARTMENT OR OTHER
QUALIFIED PERSONNEL FROM THE FIRE ALARM CONTROL PANEL. WHEN AN ALL CLEAR SIGNAL IS RECEIVED ALL SMOKE
DETECTORS, ETC. SHALL BE AUTOMATICALLY RESET, DAMPERS SHALL OPEN TO THEIR RESPECTIVE POSITIONS, AFTER A VARIABLE
TIME DELAY AR HANDUNG UNIT FAN/S AND INTERLOCKED FANS SHALL START. SEE (D) BELOW FOR VFD DRIVE CONTACTORS
FOR BYPASS DIRVE OPERATION.

(0) THE AR HANDLING UNIT FAN SHALL OPERATE SUBJECT TO THE FIRE ALARM SYSTEM CONTROL. ANY TIME THAT THE VFD
DRIVE SUPPLY OR RETURN AIR FAN IS PLACED IN THE "BYPASS" POSITION ALL TERMINAL UNITS ASSOCIATED WITH THAT
AHU SUPPLY OR RETURN AIR FAN SHALL OPEN TO 100X AR FLOW.

(E) EXHAUST FANS EF1-1 THROUGH EF1—4 AND EF2-1 THROUGH EF2-3 OPERATION SHALL BE MOMITORED THROUGH THE DDC SYSTEM.

AHU-1 & 2

WHEN THE SYSTEM IS IN OPERATION AS HERE—IN—BEFORE INDICATED THE FOLLOWING SEQUENCE SHALL OCCUR. THE MINIMUM
OUTSIDE AR FLOW SHALL BE MEASURED THROUGH A DUCT MOUNTED AIR FLOW MEASURING STATION LOCATED IN THE OUTSIDE
AR DUCT. WHEN THE OUTSIDE AR TEMPERATURE IS AT OR ABOVE 21° C. THE MIN. OUTSIDE AIR DANPER (D-1) SHALL OPEN,

THE RETURN AR AND RELIEF AR DAMPERS (D-2 & 0~-3) SHALL MODULATE TO MAINTAIN THE NININUM OUTSIDE AIR FLOW,

THE ECONOMIZER AND RELIEF AIR DAMPERS (D-4 & D-5) SHALL BE CLOSED AND COOLING COLL CONTROL VALVE (V-1) SHALL

NODULATE TO MAINTAIN A DISCHARGE AIR TEMPERATURE OF 11.4° C. SET PDINT TEMPERATURE. WHEN THE OUTSIDE AIR
TEMPERATURE IS BELOW 21° C. THE MIN. 0.A. DAMPER (D-1) SHALL BE OPEN, RETURN AIR, ECONOMIZER AND RELIEF AIR
DAMPERS (D-3, D—4 & D-5) SHALL MODULATE IN SEQUENCE WTH THE COOUNG COIL CONTROL VALVE (V~1) TO MAINTAIN
DISCHARGE AR TEMPERATURE SETPOINT OF 11.4" C. TEMPERATURE AND THE MINIMUM OUTSIDE AIR FLOW SHALL BE
MAINTAINED. WHEN THE OUTSIDE AIR TEMPERATURE DROPS BELOW 11.4C. COOUNG COL CONTROL VALVE (V—1) SHALL BE

CLOSED TO THE COOUNG COIL AND ECONOMIZER, RELIEF AND RETURN AR DAMPERS (D3, D4 & D-5) SHALL MODULATE IN

SEQUENCE TO MAINTAIN THE DISCHARGE AR TEMPERATURE OF 11.4° C.. TWO DUCT MOUNTED STATIC PRESSURE
SENSOR/CONTROLLERS SHALL MODULATE THE VARIABLE FREQUENCY DRIVES MOUNTED NEAR THE AHU, THROUGH A
DISCRININATOR SELECTOR, TO MAINTAIN A MINIMUM STATIC PRESSURE OF 250 Pa SET POINT. THE RETURN AIR FAN SHALL
TRACK THE OPERATION OF THE SUPPLY FAN BY MAINTAINING A CONSTANT DIFFERENTIAL AIR FLOW EQUAL TO THAT OF THE

MINIMUM OUTSIDE AIR. SUPPLY AND RETURN AR FLOWS SHALL BE MEASURED BY AR FLOW MEASURING STATIONS MOUNTED N
THE FAN INLET/S. A HIGH STATIC PRESSURE SENSOR SHALL SHUT DOWN BOTH SUPPLY AND RETURN AIR FAN DRIVES WHEN

DUCT PRESSURE RISES ABOVE 1250 Pa. THIS CONTROLLER SHALL BE DIRECTLY CONNECTED TO THE VFD DRIVES AND SHALL
ALARM THE DDC SYSTEM ON HIGH STATIC PRESSURE SHUT DOWN.

CONTINUATION OF CONTROL SEQUENCE:

GE CONTROL N

(1) SEE SHEET M9—1 FOR ALL GENERAL CONTROL NOTES.

(2) SEE SHEET M9—1 FOR CONTROL LEGEND.

TERMINAL UNIT CONTROL:
GENERAL

THE TERMINAL UNIT CONTROLS SHALL BE FACTORY INSTALLED AND SHALL BE COMPATIBLE WTH THE DDC SYSTEM FURNISHED.
ALL TERMINAL UNITS SERVED BY ONE AIR HANDLING UNIT SHALL BE CONNECTED BACK TO THAT AIR HANDLING UNIT DDC PANEL
THE UNIT SHALL BE CAPABLE OF MAINTAINING THE AIR FLOWS AS INDICATED ON THE TERMINAL UNIT SCHEDULE FROM MININUM
TO MAXIMUM AR FLOWS. ALL TERMINAL UNITS SHALL BE INTERFACED WITH THE DDC SYSTEM CENTRAL PROCESSOR SO THAT
SPACE TENPERATURES AND AR FLOWS NAY BE READ AND RESET FROM THE CENTRAL PROCESSOR. EACH TERMINAL UNIT SHALL

BE CAPABLE OF NORNING WARM-UP AND COOL-DOWN OPERATION, NIGHT TEMPERATURE SETBACK OPERATION AND TIMED

OVERRIDE OPERATION DURING UNOCCUPIED PERIODS OF OPERATION. SEE TIMED OVERRIDE CONTROLS ON SHEET N9-3. THE
TERMINAL UNITS SHALL OPEN TO 100X AR FLOW ANY TINE THAT THE SUPPLY FAN WFD IS PLACED IN THE NANUAL BY~PASS

POSITION.

A SPACE TEMPERATURE SENSOR SHALL MODULATE THE AIR FLOW FROM THE MAXIMUN TO THE MINIMUM AIR FLOW TO MAINTAIN
SET POINT OF 21° C.. WHEN THE MINIMUM AIR FLOW SET POINT IS REACHED AND ON A FURTHER FALL IN SPACE TENPERATURE

THE TERMINAL UNIT HOT WATER CONTROL VALVE SHALL MODULATE TO MAINTAIN SPACE TEMPERATURE.

THE UNIT SHALL BE SAME AS VAV W/ HEAT ABOVE EXCEPT CONTROLS SHALL BE SET FOR CONSTANT VOLUME AR FLOW,

VAV (VARIABLE AIR VOLUME) COOL ONLY

A SPACE TEMPERATURE SENSOR SHALL MOOULATE THE AR FLOW FROM THE MAXIMUM TO THE MININUM AIR FLOW TO MAINTAIN SET POINT OF 21° C.

COMPUTER_ROOM (2D-04) CONTROL: TERMINAL UNIT 2UU & AC-5

AC-5 SHALL BE PROVIDED WITH A MICROPROCESSOR CONTROL SYSTEM. IN ADDITION TO CONTROLLING ROOM TEMPERATURE IT
SHALL ALSO CONTROL ROOM HUMIDIFICATION AND DEHUMIDIFICATION. AC-5 AND ACCU-5 SYSTEM SHALL PROVIDE SUPPLEMENTAL
COOUNG AND COOLING WHEN AHU-2 SYSTEM IS OFF. TERMINAL UNIT 2-UU SHALL BE CONTROLLED SAME AS VAV WITH HEAT
ABOVE EXCEPT AS HEREIN MODIFIED. WHEN AHU-2 IS IN OPERATION, AC-5 & ACCU—5 SHALL CYCLE ONLY WHEN T.U. 2-UU AR

FLOW IS AT 100% OF ITS MAXIMUM DESIGN AR FLOW CAPACITY AND T.U. 2-UU SPACE TEMPERATURE RISES ABOVE THE

THERMOSTAT SET POINT TEMPERATURE OF 23" C. WHEN THE SPACE TEMPERATURE DROPS BELOW THE THERMOSTAT SET POINT
AC=5 AND ACCU—5 SHALL BE DEENERGIZED. WHEN AHU-2 IS OFF AC—5 AND ACCU-5 SHALL OPERATE THROUGH T.U. 2-UU
THERMOSTAT CONTROL AS FOLLOWS: WHEN SPACE TEMPERATURE RISES ABOVE 23° C. AC-5 AND ACCU-5 SHALL CYCLE TO

MAINTAIN SPACE TEMPERATURE, WHEN ROOM TEMPERATURE IS SATISFIED THEN AC~5 AND ACC-5 SHALL STOP.

A CONDENSATE SENSOR/SWMITCH SHALL BE MOUNTED IN THE UNIT DRAIN PAN SO THAT IT WILL ALARM THE DDC SYSTEM IF

CONDENSATE OVERFLOWS THE DRAIN PAN.
AC-1 THROUGH AC-4 CONTROL:

A CONDENSATE SENSOR/SWITCH SHALL BE MOUNTED IN THE UNIT DRAIN PAN SO THAT IT WILL ALARM THE DDC SYSTEM IF
CONDENSATE OVERFLOWS THE DRAIN PAN.

AC-1 THROUGH AC-4 CONTROL:

AC-1 THROUGH AC-5 SHALL BE CAPABLE OF CONTINUOUS OPERATION AND ARE NOT CONTROLLED THROUGH THE DDC SYSTEM. A

SPACE THERMOSTAT SHALL CYCLE AC UNIT AND ITS RESPECTIVE ACCU TO MAINTAIN SPACE TEMPERATURE.

SUPPLY FAN SF-1 CONTROL:

FAN CONTROLLED BY SPACE THERMOSTATS SHALL START WHEN SPACE TEMPERATURE RISES ABOVE 27 'C SET POINT AND STOP
WHEN TEMPERATURE FALLS BELOW 27 T SET POINT. DAMPER SHALL OPEN WHEN FAN STARTS AND CLOSE WHEN FAN STOPS,

EXHAUST FANS EF-3 THROUGH EF-7 CONTROL

FAN CONTROLLED BY SPACE THERMOSTATS SHALL START WHEN SPACE TEMPERATURE RISES ABOVE 27 'C SET POINT AND STOP
WHEN TEMPERATURE FALLS BELOW 27 'C SET POINT. DAMPERS SHALL OPEN WHEN FAN STARTS AND CLOSE WHEN FAN STOPS.

DDC POINTS LIST

GENERAL
(1) SEE SHEET M9~1 FOR GENERAL CONTROL NOTES AND GENERAL SEQUENCE OF CONTROL:

(2) SEE SHEET M9—1 FOR CONTROL LEGEND.

APPROXIMATELY 1-1/2 HOURS BEFORE THE NORNAL OCCUPANCY OF THE BUILDING OCCURS, THE DDC SYSTEN

SHALL START THE HVAC SYSTEM AS FOLLOWS: THE RETURN DAMPER SHALL OPEN, THE AHU SUPPLY FANS

SHALL START, ALL INTERLOCKED EXHAUST FANS SHALL REMAIN OFF, CWP—t AND CWP—2 SHALL START, AND CHILLER
WCI-1 SHALL OPERATE WHEN WATER FLOW IS PROVEN. ALL CHILLED WATER CONTROL VALVES FOR AHU COOLING
COLS SHALL NODULATE TO MANTAIN THEIR SET POINT TEMPERATURES. DURING THIS PERIOD OF

OPERATION THE OUTSIDE AR DAMPER SHALL REMAIN CLOSED. APPROXIMATELY 1/2 HOUR BEFORE THE NORMAL
OCCUPANCY PERIOD OCCURS THE DDC SYSTEM SHALL PLACE THE SYSTEM IN THE NORMAL OCCUPIED POSITION,

THE QUTSIDE AIR DAMPER SHALL OPEN, INTERLOCKED EXHAUST FANS SHALL START AND THE AHU SYSTENS AND COOLING
SYSTENS SHALL CONTINUE TO OPERATE N THEIR NORMAL OCCUPIED SEQUENCE.

COOLING SYSTEM

THE COOLING CONTROL SEQUENCE SHALL BE NITIATED FROM THE DDC SYSTEM AS FOLLOWS: WHEN THE OUTSIDE AR
TENPERATURE IS ABOVE 13 C. AND WHEN THE CONTROL SYSTEM IS ENERGIZED CWP—1 AND CWP-2 PUMPS SHALL START,
THROUGH HAND—OFF—~AUTO SMITCHS (WHEN IN AUTD POSITION), AND SHALL PROVIDE FLOW TO THE SYSTEM. WHEN

CHILLED WATER FLOW IS PROVEN THROUGH FLOW SWITCHES AT THE CHILLER THEN THE CHULER CONTROLS SHALL BE
ENERGIZED AND THE CHILLER SHALL OPERATE THROUGH ITS OWN SAFETY AND OPERATING CONTROLS TO
MAINTAIN 7° C. DISCHARGE WATER TEMPERATURE. TEMPERATURE SENSORS LOCATED IN THE CWS AND CWR AT
THE CHILLER SHALL INDICATE THE CHILLED WATER TEMPERATURES AT THE DDC SYSTEM. WHEN THE OUTSIDE
AR TEMPERATURE DROPS BELOW 13'C. THE CHILLER SYSTEM SHALL BE DEENERGIZED.

HEATING SYSTEM

THE HEATING CONTROL SEQUENCE SHALL BE INITIATED FROM THE DDC SYSTEM AS FOLLOWS: WHEN THE
CONTROL SYSTEM IS ENERGIZED HWP—1 AND HWP-2 PUMPS SHALL START, THROUGH HAND-OFF—AUTO
SWTCHS (WHEN IN_ AUTO POSITION), AND SHALL PROVIDE FLOW TO THE SYSTEM. WHEN HOT WATER FLOW IS
PROVEN THROUGH FLOW SWTCHES AT THE BOILER THEN THE BOILER CONTROLS SHALL BE ENERGIZED AND THE
BOILER SHALL OPERATE THROUGH ITS OWN SAFETY AND OPERATING CONTROLS TO MAINTAIN 82<C. BOILER
WATER TEMPERATURE. TEMPERATURE SENSORS LOCATED IN THE HWS AND THE HWR AT THE BOILER SHALL
INDICATE HEATING WATER TEMPERATURES AT THE DOC SYSTEM. THE BOILER WATER TEMPERATURE SHALL BE
RESET AS INDICATED ON THE BOLER WATER RESET SCHEDULE.

BUILDING WARM-UP CYCLE (HEATING PERIOD ONL
APPROXMATELY 1-1/2 HOURS BEFORE THE NORMAL OCCUPANCY OF THE BUILDING OCCURS, THE DDC SYSTEM

SHALL START THE HVAC SYSTEN AS FOLLOWS: THE RETURN DAMPER SHALL OPEN, THE AHU SUPPLY FANS

SHALL START, ALL INTERLOCKED EXHAUST FANS SHALL REMAN OFF, HWP—1 AND HWP-2 SHALL START, AND BOILER B-1
SHALL OPERATE WHEN WATER FLOW IS PROVEN. ALL H.W. CONTROL VALVES FOR TERMINAL UNT COILS SHALL MODULATE TO
NANTAN THER OCCUPIED SET POINT TEMPERATURES. DURING THIS PERIOD OF OPERATION THE OUTSIDE AR DAMPER SHALL
REMAIN CLOSED, APPROXMATELY 1/2 HOUR BEFORE THE NORMAL OCCUPANCY PERIOD OCCURS THE DDC SYSTEM SHALL
PLACE THE SYSTEM IN THE NORMAL OCCUPIED POSITION, THE OUTSIDE AR DAMPER SHALL OPEN, INTERLOCKED EXHAUST
FANS SHALL START AND THE AHU SYSTEMS AND HEATING SYSTENS SHALL CONTINUE TO OPERATE N THEIR NORMAL
OCCUPIED SEQUENCE.

TIMED_OVERRIDE CYCLE

EACH TERMINAL UNIT THERMOSTAT (TU TSTAT) SHALL BE CAPABLE OF OVERRIDING THE SYSTEM “OFF" CYCLE
TO PROVIDE PERIODS OF SYSTEM OVERRIDE OPERATION. THE TU S'TAT SHALL OVERRIDE THE OPERATION OF
THE DDC SYSTEM "OFF" PERIOD, WHEN THE DDC SYSTEM HAS THE SYSTEN OFF FOR UNOCCUPIED PERIODS.
THE TU S'STAT SHALL HAVE THE CAPABIITY TO OPERATE FOR A MAXIMUM PERIOD OF 4 HOURS (ADJUSTABLE
FROM THE CENTRAL PROCESSOR). WHEN THE TU S'TAT IS MANUALLY SET THE ASSOCIATED AHU SHALL START
IN ITS NORMAL START SEQUENCE, AND THE HEATING AND/OR COOUNG SYSTEMS SHALL START AND OPERATE
IN ITS NORMAL OPERATING SEQUENCE. WHEN THE TU S'TAT TIME HAS EXPIRED THE AHU AND HEATING
AND/OR COOLING SYSTEMS SHALL STOP AND RETURN TO THE NORMAL UNOCCUPIED SEQUENCE.

MEDICAL GAS ALARMS

THE MEDICAL GAS SYSTEMS SHALL CONSIST OF "ORAL EVACUATION {DENTAL VACUUNY', AND "DENTAL
COMPRESSED AR". A PRESSURE SENSOR SHALL SIGNAL THE DDC SYSTEM TO THE OPERATING PRESSURES OF
EACH MEDICAL GAS SYSTEMS. HIGH PRESSURE AND LOW PRESSURES SHALL INITIATE AN ALARM TO THE 0DC
SYSTEM.
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