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SYSTEM POINTS LIST -- EXHAUST FANS OCCUPIED/UNOCCUPIED
ANALOG BINARY SYSTEM FEATURE


INPUT OUTPUT INPUT OUTPUT ALARMS PROGRAMS
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NOTES


FAN ENABLE/DISABLE x x
FAN STATUS x


GENERAL NOTES:


x x


UPON A DROP IN TEMPERATURE BELOW SETPOINT PLUS
DIFFERENTIAL, FAN SHALL ENERGIZE.  CONVERSELY, UPON A RISE
IN TEMPERATURE ABOVE SETPOINT PLUS DIFFERENTIAL, FAN
SHALL BE DE-ENERGIZED.


SYSTEM POINTS LIST -- DISHWASHER EXHAUST FAN
ANALOG BINARY SYSTEM FEATURE


INPUT OUTPUT INPUT OUTPUT ALARMS PROGRAMS


SYSTEM POINT
DESCRIPTION
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NOTES


FAN STATUS x


GENERAL NOTES:


x x


UPON A DROP IN SPACE
TEMPERATURE BELOW ZONE
THERMOSTAT SETPOINT PLUS
DIFFERENTIAL, MODULATE OPEN
HEATING WATER CONTOL VALVE
BASED ON DEVIATION FROM
SETPOINT. CONVERSELY, UPON A
DROP IN TEMPERATURE BELOW
SETPOINT PLUS DIFFERENTIAL,
CONTROL VALVE SHALL CLOSE.


FEATURES-SPACE TEMPERATURE
TRENDED HOURLY


SYSTEM POINTS LIST -- BASEBOARD
ANALOG BINARY SYSTEM FEATURE


INPUT OUTPUT INPUT OUTPUT ALARMS PROGRAMS


SYSTEM POINT
DESCRIPTION


G
R


A
PH


IC
 S


C
R


EE
N


A
N


IM
A


TE
D


 P
O


IN
T 


O
N


 G
R


A
PH


IC
TE


M
PE


R
A


TU
R


E
PR


ES
SU


R
E


R
EL


A
TI


VE
 H


U
M


ID
IT


Y
K


W
K


W
H


B
TU


 H
R


G
PM


PE
R


C
EN


T
C


FM


D
D


C
 (4


-2
0 


m
a,


 0
-1


0 
vd


c)


ST
A


TU
S


ST
A


TU
S 


O
N


/O
FF


FI
LT


ER
 S


TA
TU


S
ST


A
TU


S 
O


PE
N


/C
LS


D
.


TI
M


ED
 O


VE
R


R
ID


E


ST
O


P/
ST


A
R


T
O


PE
N


/C
LO


SE
D


LO
C


K
 O


U
T


EN
A


B
LE


/D
IS


A
B


LE
H


IG
H


/L
O


W
 S


PE
ED


FL
O


A
TI


N
G


 C
O


N
TR


O
L


H
IG


H
 O


R
 L


O
W


 V
A


LU
E


O
U


T 
O


F 
R


A
N


G
E


ST
A


TU
S 


D
IF


F.
 F


R
O


M
 C


M
D


TR
EN


D
 V


A
LU


E
TR


EN
D


 S
TA


TU
S


LE
A


D
/L


A
G


R
O


TA
TI


O
N


A
LL


Y 
SE


Q
U


N
C


E


NOTES


CONTROL VALVE x x
SPACE TEMP x


GENERAL NOTES:


x x x
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WALL SWITCH


DISHWASHER TO BE INTERLOCKED WITH ASSOCIATED EXHAUST FAN.
WHEN DISHWASHER IS ON, EXHAUST FAN IS ON. CONVERSELY, WHEN
DISHWASHER IS OFF, EXHAUST FAN IS OFF. INTERLOCK BETWEEN
FAN AND DISHWASHER TO BE PROVIDED BY MECHANICAL
CONTRACTOR.


SHOULD FAN STATUS INDICATE FAN FAILURE, SEND AN ALARM
THROUGH THE WEB INTERFACE.


INTERNET
(BY OTHERS)


ANALOG INPUT TO BCS


CONTROLS SYMBOLS


ANALOG OUTPUT FROM BCS


BINARY INPUT TO BCS


BINARY OUTPUT FROM BCS


CARBON MONOXIDE SENSOR


CARBON DIOXIDE SENSOR


CURRENT SWITCH


FLOW SWITCH


HUMIDITY SENSOR


MOTOR STARTER


DAMPER MOTOR


RELAY


SMOKE DETECTOR


TEMPERATURE SENSOR


VARIABLE FREQUENCY DRIVE


FREEZSTAT


SENSOR


-


THERMOSTAT


SWITCH


SPACE MOUNTED STAT


EQUIPMENT MANUFACTURER'S CONTROL
PANEL


DIFFERENTIAL PRESSURE SWITCH


DIFFERENTIAL PRESSURE TRANSDUCER


FLOW SENSOR


WEB
SERVER


CONTROLS SCOPE OVERVIEW NOTES:


UNIT MOTOR
STARTER


UNIT MOTOR
STARTER


UNIT MOTOR
STARTER


TSTAT


M
M


TSTAT


SUPERVISORY NETWORK
CONTROLLER (TYP.)


UNITARY EQUIPMENT
CONTROLLER (TYP.)


COMM BUS (TYP.)


GENERIC I/O CONTROLLER (TYP.)


NOTE:
NEW DDC SYSTEM SHALL BE CAPABLE
OF INTERFACING WITH EXISTING
REMOTE OPERATOR WORKSTATIONS
AND EXISTING DDC SYSTEMS IN
OTHER FACILITIES.


TSTAT


MS


BO BI


SEQUENCE PERTAINS TO THE FOLLOWING EXHAUST FANS:
REFER TO EXHAUST FAN SCHEDULE SHEET M7.3 FOR EACH EXHAUST FANS
CONTROL STRATEGY.


DURING OCCUPIED HOURS, FAN SHALL ENABLE.  CONVERSELY, DURING
UNOCCUPIED HOURS, FAN SHALL DISABLE.


SHOULD FAN STATUS NOT MATCH FAN COMMAND, SEND AN ALARM THROUGH THE
WEB INTERFACE.


OCCUPIED/UNOCCUPIED HOURS SHALL BE INDICATED BY THE DDC SYSTEM.


MS


SEQUENCE PERTAINS TO  EXHAUST FANS, WHICH ARE NOT INTENDED TO BE ON
THE DDC SYSTEM.  REFER TO EXHAUST FAN SCHEDULE SHEET M7.3 FOR EACH
EXHAUST FANS CONTROL STRATEGY.


EXHAUST FANS SHALL BE CONTROLLED BY INDIVIDUAL SPACE MOUNTED COOLING
THERMOSTAT SET AT 80°F (ADJ). UPON A RISE IN SPACE TEMPERATURE ABOVE
SETPOINT PLUS DIFFERENTIAL, EXHAUST FANS SHALL ENABLE. CONVERSELY,
UPON A DECREASE IN SPACE TEMPERATURE BELOW SETPOINT PLUS
DIFFERENTIAL, EXHAUST FANS SHALL DISABLE.


MS


FANS SHALL ENABLE UPON CLOSE OF A WALL MOUNTED SWITCH.  CONVERSELY,
FAN SHALL DISABLE UPON OPEN OF THE SWITCH.  IN SOME CASES A TIMER WALL
SWITCH IS DESIRED, REFER TO EXHAUST FAN SCHEDULE SHEET M7.3 FOR EACH
EXHAUST FANS CONTROL STRATEGY.
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ROOM TEMPERATURE
SENSORS, TYP.


AO AI


TE


TE


HE


AI AI AI


CO2


LOCATE ON NORTH FACING
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DESCRIPTION - THIS SCOPE OF WORK CONSISTS OF A COMPLETE PREPLACEMENT OF
THE (E) CONTROLS EQUIPMENT WITH A (N) DIRECT DIGITAL CONTROL (DDC) SYSTEM.


FOR NEW ROOFTOP UNITS, FACTORY CONTROLS SHALL BE LIMITED TO PACKAGED
COOLING EQUIPMENT STAGING.  FACTORY CONTROLS SHALL INTERFACE WITH
SUCCESSFUL BAS CONTRACTOR AND THEIR SYSTEM.  ALL CONTROLS TO IMPLEMENT
SEQUENCE, ASIDE FROM PACKAGED COOLING STAGING, SHALL BE FIELD INSTALLED
BY SUCCESSFUL BAS CONTRACTOR.


BUILDING DASHBOARD SYSTEM (BDS) INTEGRATION - BCS SHALL INTERFACE WITH THE
BDS TO:


1. PERMIT VIEWING OF SELECT BCS SCREEN GRAPHICS AT THE BDS. SELECT
GRAPHICS THAT SHALL BE VIEWABLE AT THE BDS INCLUDE, BUT ARE NOT LIMITED
TO, CENTRAL PLANT GRAPHIC, RTU, VAV, ERV GRAPHICS, AND GRAPHICAL FLOOR
PLANS.


2. TRANSPORT INSTANTANEOUS AND TOTALIZED METERING DATA COLLECTED BY
THE BCS TO THE BDS.


GRAPHICS - AS INDICATED IN THE POINTS LISTS, ALL BCS POINTS SHALL BE
REPRESENTED BY GRAPHIC DISPLAY ON THE WEB BASED INTERFACE. ITEMS SUCH AS
PUMPS, FANS, BOILERS, HEAT PUMPS, CONTROL VALVES, AND DAMPER MOTORS.
COMPONENTS SHALL BE REPRESENTED BY  GRAPHIC DISPLAYS.  GRAPHICAL FLOOR
PLANS SHALL INDICATE ANIMATED ZONE DESIGNATIONS AS WELL AS THEIR SPACE
TEMPERATURE SETPOINT, SPACE TEMPERATURE, AND MODE OF OPERATION
“HEATING” OR “INACTIVE”. BACKGROUND COLOR OF ZONES SHALL BE CHANGED AS
FOLLOWS:


1. GREEN - SPACE TEMPERATURE WITHIN 3°F OF SETPOINT.
2. RED - SPACE TEMPERATURE GREATER THAN 3°F ABOVE SETPOINT.
3. BLUE -SPACE TEMPERATURE LOWER THAN 3°F BELOW SETPOINT.


GRAPHICAL FLOOR PLANS SHALL ALSO INDICATE DE-CENTRALIZED PLANT EQUIPMENT,
VAV'S, RTU'S  BY LOCATION.  ANIMATED GRAPHICS ARE NOT REQUIRED ON THE
GRAPHICAL FLOOR PLAN SCREEN.  ADDITIONAL INFORMATION FOR THE EQUIPMENT
INDICATED ON THE GRAPHICAL FLOOR PLANS SHALL BE EASILY ACCESSED BY
DOUBLE-CLICKING THE ASSOCIATED FLOOR PLAN GRAPHIC.  ADDITIONAL
INFORMATION FOR THE CENTRAL PLANT AS A WHOLE SHALL BE ACCESSIBLE IN THE
SAME MANNER.


SCHEMATIC GRAPHICS:
GRAPHICS ARE DIAGRAMMATIC IN NATURE.  AHU'S AND HV'S MAYBE SHOWN AS
DRAW-THROUGH GRAPHICALLY IN THESE DRAWINGS, BUT ARE BLOW-THROUGH IN
FIELD (OR VICE VERSA).


WARRANTY - CONTR'R SHALL INCLUDE ALL CONTROL PROGRAMMING ADJUSTMENTS
FOR A PERIOD OF 1 YEAR FOR ANY AND ALL OPTIMIZATION MEASURES.


EQUIPMENT NOT ON DDC:
THE FOLLOWING EQUIPMENT WILL NOT BE CONNECTED TO THE DDC SYSTEM. THIS
EQUIPMENT WILL BE PROVIDED WITH NEW STAND-ALONE ELECTRIC CONTROLS.


1. CABINET UNIT HEATER
2. UNIT HEATERS
3. INDIVIDUAL EXHAUST FANS AS NOTED IN THESE DRAWINGS.


DEVICES -
1. ALL SPACE TEMPERATURE SENSORS SHALL BE PROVIDED WITH WARMER/COOLER


ADJUSTMENT.  PROVIDE GUARD OVER DEVICES LOCATED IN GENERAL PUBLIC
AREAS (I.E. CORRIDORS, GYMNASIUM, ECT).


2. PROVIDE SAMPLE OF EACH DEVICE UTILIZED IN FINISHED SPACES TO ARCHITECT
AND ENGINEER FOR REVIEW.


3. LOCATIONS SHOWN ON DRAWINGS ARE APPROXIMATE LOCATIONS ONLY.
INDICATE EXACT LOCATION OF ALL DEVICES IN THE FIELD WITH CLEARLY MARKED
IDENTIFIERS AND OBTAIN ARCHITECT'S AND ENGINEER'S APPROVAL PRIOR TO
ROUTING CONDUIT AND PULLING WIRE.


4. ALL CONTROL VALVES AND THEIR ACTUATORS SHALL BE REPLACED.  ALL HEATING
TERMINALS (COILS, FTR'S, CUH'S, ETC.) SHALL BE 2-WAY 1/4 TURN ANALOG
CONTROL VALVES (BALL VALVES) U.N.O>  BALL VALVES SHALL BE CHARACTERIZED
CONTROL VALVE WITH DISC DESIGNED FOR EQUAL PERCENTAGE FLOW
CHARACTERISTICS.  LARGE HEATING TERMINALS SUCH AS HV AND AHU COILS MAY
BE SERVED WITH GLOBE TYPE CONTROL VALVES AT THE CONTRACTOR'S
DISCRETION.


5. ALL DAMPERS ACTUATORS SHALL BE REPLACED. REFER TO PLANS FOR
REPLACEMENT OF DAMPERS.


6. ALL (E) 3-WAY HEATING WATER VALVES SHALL BE REPLACED
7. ALL FREEZESTATS SHALL BE AUTOMATIC RESET


ALARMS - PROVIDE USER ADJUSTABLE DIAL-OUT ALARMING CAPABILITY TO
DESTINATION (PAGER CODES, OR OTHER) DETERMINED BY THE OWNER.  QUANTITY OF
UNIQUE DIAL OUT ALARM CODES APPLICABLE TO THE OPERATOR SHALL NOT BE LESS
THAN THE QUANTITY OF POINTS WITHIN THE SYSTEM.  INITIATE SPECIFIC DIAL-OUT
ALARMS TO DESTINATION DETERMINED BY THE OWNER SHALL BE AS FOLLOWS:


5. SPACE TEMPERATURE LOW LIMIT (FOR ANY MONITORED SPACE)
6. HEATING WATER SYSTEM LOW LIMIT
7. GENERALIZED EQUIPMENT FAILURE ALARM (FOR EQUIPMENT SUCH AS PUMPS,


BOILERS, RTU'S, VFDS, ETC)


ADJUSTABILITY - WITH THE EXCEPTION OF DESIGN TEMPERATURES, ALL SETPOINTS,
TIME DELAYS, DURATIONS, RESET SCHEDULES, AND OTHER CONTROL VARIABLES
SHALL BE ADJUSTABLE.  VARIABLES REQUIRED FOR CONTROLS IMPLEMENTATION
THAT ARE NOT DEFINED IN THE SEQUENCES OF CONTROL SHALL BE DEFINED BY
CONTROLS CONTRACTOR IN THEIR SHOP DRAWING SUBMITTAL. CONTRACTOR'S
SUGGESTED ADJUSTMENTS TO VARIABLES DEFINED IN THE SEQUENCES OF CONTROL,
IF ANY, SHALL BE SUBMITTED IN THE CONTROLS DRAWINGS.


RESET CURVE GRAPHICS - CERTAIN CONTROLS SEQUENCES IN THIS DRAWING SET
CONTAIN RESET CURVES DESCRIPTIONS THAT ARE PROVIDED GRAPHICALLY.  THOUGH
THESE CURVES REPRESENT PROPORTIONAL CONTROL ONLY IN THE SIMPLEST
INTERPRETATION, THE CONTROLS SYSTEM INTENT IS TO UTILIZE
PROPORTIONAL-INTEGRAL (PI) AND/OR PROPORTIONAL-INTEGRAL-DERIVATIVE (PID)
LOOPS TO PERMIT TUNING OF CONTROLS SYSTEMS RESPONSE, LIMIT
OVERSHOOT/UNDERSHOOT, AND IMPROVE SYSTEM STABILITY.  RESET CURVE
GRAPHICS ARE PROVIDED AS SUGGESTED STARTING POINTS FOR THE PROPORTIONAL
COMPONENT ONLY; ALL ENDPOINTS, OFFSETS, SLOPES, ETC ARE FLEXIBLE.


CONTROLS RECORD DRAWINGS REQUIRED - CONTRACTOR SHALL MAINTAIN, THROUGH
THE COURSE OF THE PROJECT, A COMPREHENSIVE RECORD OF MECHANICAL
EQUIPMENT AND CONTROLS RELATED ADDENDA (ASI'S, RFI'S, AND CCD'S),
ADJUSTMENTS TO SETPOINTS DEFINED HEREIN, INITIAL SETPOINTS NOT DEFINED
HEREIN.  ANY SUGGESTIONS FOR ADJUSTMENTS AND/OR MODIFICATION TO THE
APPROVED CONTROL SHOP DRAWINGS THAT ARISE DURING THE COURSE OF
CONSTRUCTION, STARTUP, AND COMMISSIONING SHALL BE REVIEWED BY THE
ENGINEER.  APPROVED CHANGES SHALL BE RECORDED ON THE CONTROLS SHOP
DRAWINGS BEING USED AS CONTROLS RECORD DRAWINGS.  ALL SUCH CHANGES
SHALL BE UPDATED ELECTRONICALLY AND SUBMITTED TO THE OWNER DURING
PROJECT CLOSEOUT.


POINTS LISTS - NOT ALL POINTS REQ'D BY THESE CONTROLS DRAWINGS ARE
NECESSARILY PROVIDED WITH POINTS LISTS. CONTROLS DRAWING SUBMITTAL SHALL
PROVIDE COMPLETE POINTS LISTS AND NAME/ADDRESS OF EACH POINT OCCURRENCE
WITHIN THE PROJECT.


SPARE CAPACITY - PROVIDE SYSTEM ARCHITECTURE/INFRASTRUCTURE WITH
MINIMUM 10% SPARE CAPACITY FOR FUTURE ADDITIONAL POINTS EVENLY
DISTRIBUTED ACROSS THE FACILITY.  INDICATE IN THE CONTROLS SHOP DRAWINGS
SUBMITTAL THE PROPOSED LOCATIONS AND QUANTITIES OF SPARE POINTS AND THE
PROPOSED FUTURE EQUIPMENT TO ACCOMMODATE EXPANSION.


ELECTRICAL - THE TEMPERATURE CONTROL CONTRACTOR IS RESPONSIBLE FOR
WIRING ALL CONTROL DEVICES, REGARDLESS OF VOLTAGE.  IF DEVICES ARE GREATER
THAN 24 VOLT, THE CONTROLS CONTRACTOR SHALL CARRY IN THEIR BID THE
REQUIRED WORK OF THE ELECTRICAL CONTRACTOR TO WIRE THESE DEVICES.  IT IS
THE TEMPERATURE CONTROLS CONTRACTOR RESPONSIBILITY TO COORDINATE WITH
AND COMPENSATE THE ELECTRICAL CONTRACTOR FOR THE REQUIRED WORK TO
INSTALL BAS PANELS IN LOCATIONS COORDINATED WITH ARCHITECT.


REMOVED EQUIPMENT- RETURN ALL REMOVED NOVAR CONTROL DEVICES, CONTROL
PANELS AND BOARDS TO OWNER.


OVERVIEW:
REFER TO EXHAUST FAN SCHEDULE ON SHEET M7.3
FOR TYPE OF CONTROL FOR EACH EXHAUST FAN.
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SYSTEM POINTS LIST -- HEATING WATER SYSTEM
ANALOG BINARY SYSTEM FEATURE


INPUT OUTPUT INPUT OUTPUT ALARMS PROGRAMS


SYSTEM POINT
DESCRIPTION
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NOTES


HW LOOP DIFF PRESS X X X X
HWR TEMP X X


GENERAL NOTES:


P-2 SPEED


P-2 ENABLE/DISABLE


P-2 STATUS


P-1 SPEED


P-1 ENABLE/DISABLE


P-1 STATUS


HW DEMAND


HWS SETPOINT


HWS TEMP


HWS SETPOINT


HWS TEMP


HWS SETPOINT


DISABLE SIGNAL


B-1 ISOLATION VALVE


B-1 MODULATION


B-1 OPERATING LIMIT


B-1 LOCKOUT INPUT


-


-


B-2 ISOLATION VALVE


B-2 MODULATION


B-2 OPERATING LIMIT


B-2 LOCKOUT INPUT


X X


X X X X
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X HEAT TIMER POINTX
HEAT TIMER POINT
HEAT TIMER POINT
HEAT TIMER POINT
HEAT TIMER POINT
HEAT TIMER POINT
HEAT TIMER POINT
HEAT TIMER POINT
HEAT TIMER POINT
HEAT TIMER POINT
HEAT TIMER POINT


SEQUENCE OF CONTROLS:


SEQUENCE OF CONTROL: VAV w/ REHEAT


(NEW TERMINAL BOX CONTRACTOR OPTION)


(RETROFIT TERMINAL BOX)


SEQUENCE OF CONTROL: CV PACKAGED RTU
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TERMINAL CONTROL
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HEATING CFM = MIN COOLING CFM
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HEATING CFM > MIN COOLING CFM
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SUPPLY TO


CONDITIONED SPACE


BO BO


D
AM


PE
R


 O
P


EN


D
A


M
P


E
R


 C
LO


SE


V
A


LV
E


 O
PE


N


V
A


LV
E


 C
LO


SE


D
IS


C
H


A
R


G
E


 A
IR


 T
EM


P


S
P


A
C


E
 T


EM
P


W
AR


M
E


R
/C


O
O


LE
R


A
IR


 F
LO


W


SPACE MOUNTED T-STAT


CONTRACTOR OPTION TO UTILIZE
PROPORTIONAL ACTUATORS IN LIEU
OF FLOATING POINT ACTUATORS
SHOWN.  CONTROL SYSTEM SHALL
TRACK POSITION OF FLOATING POINT
ACTUATORS FOR CRITICAL VALVE
RESET LOGIC FOR PRESSURE
CONTROL OF ASSOCIATED AHU
SUPPLY FAN.


SYSTEM POINTS LIST -- VAV BOX WITH HW REHEAT
ANALOG BINARY SYSTEM FEATURE


INPUT OUTPUT INPUT OUTPUT ALARMS PROGRAMS


SYSTEM POINT
DESCRIPTION
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NOTES


SPACE TEMP x x x x
WAMER/COOLER x x
TIMED OVERRIDE x


AIRFLOW x x


DISCHG AIR TEMP x x


DAMPER OPEN x x
DAMPER CLOSE x
VALVE OPEN x x
VALVE CLOSE x


GENERAL NOTES:


SUPPLY AIR


FROM AHU


SUPPLY TO


CONDITIONED SPACE


DUCT HTG
COIL.


CONTRACTOR OPTION TO UTILIZE
FLOATING POINT ACTUATORS IN
LIEU OF OF PROPORTIONAL
ACTUATORS SHOWN. CONTROL
SYSTEM SHALL TRACK POSITION
OF FLOATING POINT ACTUATORS
FOR CRITICAL VALVE RESET LOGIC
FOR PRESSURE CONTROL OF
ASSOCIATED AHU SUPPLY FAN.
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SPACE MOUNTED T-STAT


(N) SLIDE-IN
DAMPER


DESCRIPTION - CONSIST OF A PRESSURE INDEPENDENT
VARIABLE AIR VOLUME BOX COMPLETE WITH
MOTORIZED DAMPER, HOT WATER REHEAT COIL,
FLOATING POINT OR PROPORTIONAL CONTROL VALVE,
AND AIR FLOW PRESSURE TRANSDUCER.  THE
RETROFIT SYSTEMS CONSIST OF A SLIDE-IN RETROFIT
VARIABLE AIR VOLUME BOX COMPLETE WITH
MOTORIZED DAMPER AND AIRFLOW PRESSURE
TRANSDUCER.  DUCT HEATING COILS TO  RECEIVE NEW
FLOATING POINT OR PROPORTIONAL CONTROL VALVE.
SEQUENCES FOR EACH TYPE OF TERMINAL UNIT ARE
SIMILAR.


SCHEDULING - OCCUPIED/UNOCUPIED SCHEDULING
APPLIES TO THESE SYSTEMS. SCHEDULES TO BE
DETERMINED BY OWNER AND SHALL BE AVAILABLE
THROUGH THE OPERATOR WORKSTATION INTERFACE.


SCHEDULING CONTROLS SPACE SETPOINT
TEMPERATURE. DURING OCCUPIED MODE,
TERMINAL UNIT SHALL MAINTAIN SPACE
TEMPERATURE AT SETPOINT DICTATED BY SPACE
MOUNTED THERMOSTAT (I.E. 68-72°F HEATING,
74-78°F COOLING).  DURING UNOCCUPIED MODE,
TERMINAL UNIT SHALL MAINTAIN SPACE
TEMPERATURE AT SETBACK TEMPERATURE
SETPOINT (I.E. 60°F HEATING, N/A COOLING)


TERMINAL BOX SHALL BE GO FULL OPEN ON A CALL
FOR NIGHT SETBACK HEATING DURING
UNOCCUPIED PERIODS, ONCE SETBACK
TEMPERATURE IS MET, DAMPER SHALL CLOSE.


CONTROL - THE AIRFLOW PRESSURE TRANSDUCER
SHALL INDICATE TO THE UNIT MOUNTED DDC
CONTROLLER MEASURED AIRFLOW.  THE DDC
CONTROLLER SHALL MODULATE THE VAV BOX DAMPER
TO MAINTAIN AIRFLOW AT SETPOINT.  AIRFLOW
SETPOINT AND REHEAT VALVE SHALL BE MODULATED
BASED ON SPACE TEMPERATURE DEVIATION FROM
SETPOINT PER THE SAMPLE RESET SCHEDULES BELOW
INDICATING DEADBAND, HEATING AND COOLING
RAMP-UP RANGES, AND MINIMUM AIRFLOWS.
NOTES:
1. THE GRAPHICS ARE PROVIDED FOR REFERENCE


ONLY.
2. EACH TERMINAL BOX IS UNIQUE AND MAY HAVE


REQ'MTS THAT VARY FROM THOSE DEPICTED ABOVE.
3. INCLUDE LOGIC TO OPERATE REHEAT VALVE AND


AIRFLOW RATE IN CONCERT TO MAINTAIN DISCHARGE
AIR TEMPERATURE AT SETPOINT WHEN IN HEATING
MODE (I.E. 90°F MAX AT -2°F AND GREATER DEVIATION
FROM SETPOINT)


4. REFER TO EQUIPMENT SCHEDULES FOR INITIAL
AIR DELIVERY (CFM) SETTINGS FOR HEATING,
MINIMUM COOLING, AND COOLING MODES OF
OPERATION.


THE SPACE MOUNTED TEMPERATURE SENSOR SHALL
INCORPORATE A WARMER/COOLER ADJUSTMENT
ALLOWING ZONE OCCUPANTS TO BIAS THE SPACE
TEMPERATURE SETPOINT BY A FIXED AMOUNT IN
EITHER DIRECTION.


FEATURES -
1. COOPERATION WITH MORNING WARMUP IN


RESPECTIVE AHU SEQUENCES.
2. SPACE TEMPERATURE SHALL BE TRENDED


HOURLY.
3. GENERATE AN ALARM SHOULD DISCHARGE AIR


TEMPERATURE STRAY FROM DISCHARGE AIR
TEMPERATURE SETPOINT BY 5 DEG OR MORE.


4. HOURLY TREND ITEMS INDICATED IN THE POINTS
LIST TO BE TRENDED.  STORE DATA FOR 1 YEAR
PRIOR TO PURGING.


DPSDPS


BO


B
-1


 IS
O


LA
TI


O
N


 V
AL


VE


BO


B
-2


 IS
O


LA
TI


O
N


 V
AL


VE


BI AI


EA


DM


OSA


DM


DM


TE


DX


CS
TE


FRZ


AO AI BI


C


BIBI


RA


SA


SYSTEM POINTS LIST -- CV COOLING ONLY ROOFTOP UNIT
ANALOG BINARY SYSTEM FEATURE


INPUT OUTPUT INPUT OUTPUT ALARMS PROGRAMS


SYSTEM POINT DESCRIPTION
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NOTES


MIXING DAMPERS X X
MIXED AIR TEMP X X
RETURN AIR TEMP X X
FREEZESTAT X X X
SUPPLY FAN STATUS X X X


X X
X X


SUPPLY AIR TEMP X X X X


GENERAL NOTES:


X
X
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XCOOLING ENABLE
COMPRESSOR STATUS


COMPRESSOR ALARM


COND FAN #1 STATUS
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RTU FACTORY CONTROL/DDC INTERFACE FOR COMPRESSOR CONTROL
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X X


TE


AI


SPACE TEMP X X X X
SPACE TEMP SETPOINT X X
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APPLIES TO:
- RTU-17 :     DATA COM ROOM
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THE SYSTEM CONSISTS OF TWO CONDENSING BOILERS WITH ASSOCIATED
CIRCULATING PUMPS AND TWO BUILDING HEATING WATER CIRCULATION
PUMPS.


A HEAT TIMER MULTI-MOD PLATINUM CONTROL PANEL PAIRED WITH A
HEAT TIME SYSTEM CONTROL PANEL SHALL ACTIVATE AND CONTROL
BOILER STAGING AND ASSOCIATED BOILER ISOLATION VALVES.


BAS SHALL CONTROL THE BUILDING CIRCULATION PUMPS.


ENABLING:
HOT WATER GENERATION SHALL BE ENABLED BY THE BAS UPON A FALL IN
OUTDOOR AIR TEMPERATURE BELOW HOT WATER GENERATION SETPOINT
(INITIALLY SET TO 60 DEG F ADJUSTABLE), OR SHOULD ANY HANDLING UNIT
BE IN FREEZE PREVENTION MODE.


LOOP PRESSURE CONTROL:
ONCE ENABLED, HOT WATER LOOP DIFFERENTIAL PRESSURE SHALL BE
MAINTAINED AT SETPOINT, 10 PSI INITIAL (ADJUSTABLE, TO BE CONFIRMED
WITH BALANCING CONTRACTOR AND COMMISSIONING PROCESS) BY FIRST
STARTING THE LEAD HOT WATER PUMP AND MODULATING THE
ASSOCIATED VFD.  DUE TO MULTIPLE PIPING LOOPS IN THIS BUILDING,
MULTIPLE DPT SENSORS WILL BE REQUIRED, WORST CASE DPT SENSOR
SHALL CONTROL PUMP SPEED. WHEN LEAD HOT WATER PUMP IS AT 100%
AND LOOP PRESSURE IS 2 PSI BELOW SETPOINT FOR MORE THAN 15
MINUTES THE LAG PUMP SHALL BE STAGED ON AT 60% AND THE LEAD
PUMP SHALL REDUCE TO 60%.  PUMPS SHALL THEN STAGE UP AND DOWN
IN CONCERT TO MAINTAIN LOOP PRESSURE.  WHEN BOTH PUMPS ARE
BELOW 40% THE LAG PUMP SHALL STAGE OFF.  THE LEAD AND LAG
POSITIONS OF HOT WATER PUMPS ARE TO ALTERNATE WEEKLY.  ALL
PARAMETERS SHALL BE ADJUSTABLE.


TEMPERATURE CONTROL:


SHOULD HOT WATER SUPPLY TEMPERATURE FALL BELOW SETPOINT PLUS
DIFFERENTIAL INITIATE OPERATION.  LEAD BOILER SHALL BE ENABLED AND
ASSOCIATED BOILER ISOLATION VALVE SHALL BE OPENED BY THE BOILER
CONTROLLER.   BOILERS HAVE A 5:1 TURNDOWN.  BOILERS SHALL INITIATE
AT 20% FIRE.  LEAD BOILER ISOLATION VALVE SHALL BE OPEN WHENEVER
THE HEATING WATER CIRCULATION PUMPS ARE ENABLED.


WHEN LEAD BOILER IS AT 40% FIRE THEN ADDITIONAL BOILER SHALL BE
STAGED ON.  THE SECOND BOILER AND ASSOCIATED BOILER ISOLATION
VALVE SHALL BE ENERGIZED TO PROVIDE ADDITIONAL HEAT TO MAINTAIN
HOT WATER SUPPLY TEMPERATURE AT SETPOINT.  HOT WATER PUMP
SHALL INITIATE FIRST, AND AFTER A 2 MINUTE (ADJUSTABLE) DELAY UPON
PROOF OF FLOW ENABLE HOT WATER BOILER.  BOILER CONTROL PANEL
SHALL MODULATE FIRING RATE OF BOTH BOILERS TO PROVIDE OPTIMUM
EFFICIENCY. THE BOILER CONTROL PANEL SHALL THEN OPTIMIZE THE
FIRING RATE OF BOTH BOILERS TO PROVIDE OPTIMUM EFFICIENCY BY
STAGING THEM UP 20% AT A TIME. WHEN HOT WATER SUPPLY
TEMPERATURE EXCEEDS HOT WATER SUPPLY TEMPERATURE SETPOINT
BY 5 DEGREES, THEN FIRING RATE STAGES SHALL BE REDUCED TO
MAINTAIN HOT WATER SUPPLY TEMPERATURE SETPOINT.  THE LEAD AND
LAG POSITIONS FOR BOILERS ARE TO ALTERNATE WEEKLY


BAS SHALL SEND A RESET SIGNAL TO BOILER CONTROL PANEL.  HOT
WATER TEMPERATURE SETPOINT IS TO BE RESET FROM 110 DEG
(ADJUSTABLE) TO 150 DEG F (ADJUSTABLE) AS OUTSIDE AIR TEMPERATURE
FALLS FROM 60 DEG F (ADJUSTABLE) TO 20 DEG F (ADJUSTABLE).


HEAT TIMER CONTROL PANEL SHALL SEND BOILER AND PUMP STATUS AS
WELL AS BOILER ALARM STATUS BACK TO BAS FOR REPORTING


FEATURES:
SHOULD ANY PUMP STATUS NOT MATCH PUMP COMMAND, GENERATE AN
ALARM TO THE BAS.
SHOULD HOT WATER SUPPLY TEMPERATURE FALL 10 OR MORE DEGREES
AWAY FROM SETPOINT WHILE HOT WATER SYSTEM IS ENABLED,
GENERATE AN ALARM THROUGH TO THE BAS.


BOILER ROOM EMERGENCY KILL SWITCH:
BOILER MANUFACTURER SHALL PROVIDE CONTROL WIRING SCHEMATIC
FOR BOILER SHUTDOWN SWITCHES LOCATED AT ALL BOILER ROOM EXIT
DOORS.  SHUTDOWN CONTROL SYSTEM SHALL COMPLY WITH THE LATEST
EDITION OF ASME'S CSD-1 "CONTROLS AND SAFETY DEVICES FOR
AUTOMATICALLY FIRED BOILERS."  CONTROLS CONTRACTOR SHALL
PROVIDE THE SWITCHES AND ALL REQUIRED CONTROL WIRING.  ALL
WIRING SHALL BE IN CONDUIT.  A CLEAR POLYCARBONATE HINGED COVER
SHALL BE PROVIDED TO PREVENT ACCIDENTAL OPERATION OF SWITCHES.
PROVIDE ENGRAVED NAMEPLATES TO IDENTIFY SWITCHES AS "BOILER
EMERGENCY SHUTDOWN".


BOILER ROOM
EMERGENCY POWER OFF,
MOUNTED AT EXITS.


TO FACILITY HEATING WATER
DISTRIBUTION SERVING FCU'S,
RHC'S, MUA'S, FTR'S, UH'S,
CUH'S, ETC.


INSTALL SYSTEM DIFFERENTIAL
PRESSURE TRANSDUCER ACROSS
MOST HYDRAULICALLY REMOTE
HEATING COIL, UPSTREAM OF
DEVICE SHUT-OFF SERVICE
VALVES.


COIL CONNECTION SHOWN FOR
REFERENCE ONLY ACTUAL
CONNECTION MAY VARY.


MOST HYDRAULICALLY
REMOTE COILS.  THREE
SEPARATE DIFFERENTIAL
PRESSURE SENSORS
OCCUR.  REFER TO PLANS
FOR LOCATIONS.


POINTS ASSOCIATED WITH
HEAT TIMER CONTROL
SYSTEMS PANELS.


POINTS ASSOCIATED WITH
BUILDING AUTOMATION
SYSTEM.


HEAT TIMER BOILER
PLANT CONTROL PANELS.


BACNET PROTOCOL
COMMUNICATIONS
LINK TO BAS.
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THE SYSTEM CONSIST OF A SMALL TONAGE ROOF TOP UNIT [RTU] COMPLETE WITH SUPPLY FAN, ECONOMIZER, AND DX COMPRESSOR.


SCHEDULING:
UNIT SCHEDULE SHALL BE 24/7.  PROVIDE ENABLE/DISABLE CAPABILITY FOR OWNER COINCIDENTAL PEAK DEMAND CONTROL.


CONTROL
RTU SHALL INCLUDE PACKAGED COMPRESSOR CONTROLS FOR COOLING DAT CONTROL FROM FACTORY.  ENABLE SIGNAL AND DAT
RESET SIGNAL TO BE SENT FROM BUILDING BAS.  RTU FACTORY DX COOLING CONTROL SHALL REPORT CONDENSER FAN STATUS,
COMPRESSOR STATUS AND ALARM CONDITION BACK TO BAS.
DAMPERS SHALL BE FURNISHED AND INSTALLED BY RTU MANUFACTURER.  ALSO INCLUDE TERMINAL STRIP FOR FIELD INSTALLED
CONTROLS.  TCC SHALL PROVIDE ACTUATORS, SENSORS AND ALL CONTROL WIRING AND INSTALL IN FIELD TO ACHIEVE SEQUENCE AND
POINTS LIST  AS OUTLINED.


MIXED AIR CONTROL:
WHEN OUTSIDE AIR TEMPERATURE FALLS BELOW DISCHARGE AIR SETPOINT BY 2 DEGREES, MIXING DAMPERS SHALL MODULATE TO
MAINTAIN DISCHARGE AIR TEMPERATURE AT SETPOINT.  THERE SHALL BE NO MINIMUM OUTSIDE AIR DAMPER POSITION, THE SPACE IS
UNOCCUPIED AND MAY BE ALLOWED TO GO TO ZERO.   WHEN THE OUTSIDE AIR TEMPERATURE IS GREATER THAN DISCHARGE AIR
TEMPERATURE SETPOINT, THE OUTSIDE AIR DAMPERS SHALL BE OPEN 100% UNTIL OA TEMPERATURE IS WITHIN 2 DEGREES OF RA
TEMPERATURE.


SPACE TEMPERATURE CONTROL:  UPON A RISE IN SPACE TEMPERATURE TO 2 DEGREES ABOVE SETPOINT THE SUPPLY FAN SHALL
ENERGIZE.  WHEN ECONOMIZER MODE(100% OUTSIDE AIR) IS NO LONGER ABLE TO MAINTAIN SPACE TEMPERATURE SETPOINT; THE DX
COOLING SHALL STAGE ON TO MAINTAIN SPACE SETPOINT AND THE OA DAMPERS SHALL CLOSE IF OA TEMPERATURE IS WITHIN 2
DEGREES OF RA TEMPERATURE.  WHEN SPACE TEMPERATURE FALLS 2 DEGREES BELOW SETPOINT DX COOLING SHALL BE TURNED OFF
AND SUPPLY FAN SHALL TURNED OFF


DISCHARGE AIR TO BE RESET FROM 55 TO 75 DEGREES BASED ON SPACE SENSOR DEVIATION FROM SETPOINT.


ANTI-SHORT CYCLING FOR FAN AND COMPRESSORS SHALL BE INCORPORATED.  BAS CONTRACTOR TO COORDINATE WITH RTU
MANUFACTURER FOR APPROPRIATE TIME FRAMES.


FEATURES:
SPACE TEMPERATURE SHALL BE TRENDED HOURLY
ALARM SHALL ANY STATUS NOT MATCH COMMAND
ALARM IF SPACE TEMPERATURE IS MORE THAN 5 DEGREES ABOVE SETPOINT OR IS BELOW 55 DEGREES
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ROOF TOP UNIT CONTROLS AIR HANDLING UNIT CONTROLS2 1


CONTROLS POINTS LIST


POINT DESCRIPTION-
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RELIEF AIR DAMPER X X
RETURN FAN SPEED X X
RETURN FAN ENABLE/DISABLE X X
RETURN FAN STATUS X X X X
RETURN FAN ALARM X X X
MIXING DAMPER POSITION X X
MIXED AIR TEMPERATURE X X X X X


HEATING CONTROL VALVE X X
SUPPLY FAN SPEED X X
SUPPLY FAN ENABLE/DISABLE X X
SUPPLY FAN STATUS X X X X
SUPPLY FAN ALARM X X X


DUCT STATIC HIGH LIMIT X X X
DISCHARGE AIR TEMPERATURE X X X X X


DUCT STATIC PRESSURE X X X
COOLING DISCHARGE SETPOINT X X
COOLING ENABLE/DISABLE X X
RA CO2 SENSOR X X X X
SMOKE DETECTOR X X X
RETURN AIR TEMPERATURE X X X X X


SPACE PRESSURE X X


GENERAL NOTES:


DUPLICATE POINTS MAY EXIST.  REFER TO FLOW DIAGRAMS AND PLANS FOR QUANTITIES.


CONTROLS POINTS LIST
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EXHAUST DAMPER X X X
HEATING CONTROL VALVE X X
SMOKE DETECTOR X X X
MIXING DAMPER POSITION X X


MIXED AIR TEMPERATURE X X
X X


FREEZESTAT X X X


SUPPLY FAN SPEED X X
SUPPLY FAN ENABLE/DISABLE X X
SUPPLY FAN STATUS X X X X
SUPPLY FAN ALARM X X X
DISCHARGE AIR TEMPERATURE X X X X X


SPACE TEMPERATURE X X X X X
SETPOINT TEMPERATURE X X
CARBON DIOXIDE CONCENTRATION X X X X X


EXHAUST FAN SPEED X X
EXHAUST FAN ENABLE/DISABLE X X
EXHAUST FAN STATUS X X X X
EXHAUST FAN ALARM X X X


GENERAL NOTES:


DUPLICATE POINTS MAY EXIST.  REFER TO FLOW DIAGRAMS AND PLANS FOR QUANTITIES.


SPACE PRESSURE X X


SEQUENCE OF CONTROL: VAV RTU W/ REHEAT ZONES
DESCRIPTION - THE SYSTEM CONSISTS OF A NEW ROOF TOP AIR
HANDLING UNIT COMPLETE WITH MIXING BOX, AIR BLENDER, FILTER
SECTION, HOT WATER COIL, SUPPLY FAN WITH VFD, AND RETURN FAN
WITH VFD.  DAMPERS, CONTROL VALVES, AND THEIR ACTUATORS, AS
WELL AS ALL OTHER CONTROLS REQUIRED SHALL BE NEW EQUIPMENT
FURNISHED AND INSTALLED BY THE TEMPERATURE CONTROLS
CONTRACTOR.


SCHEDULING - THE AIR HANDLING UNIT SHALL BE SCHEDULED IN EITHER
OCCUPIED OR UNOCCUPIED MODE BASED ON OWNER SCHEDULE
FEEDBACK STATUS FROM THE RESPECTIVE TERMINAL BOX ZONES
SERVED BY THE AHU.  WHEN ALL RESPECTIVE ZONES SERVED ARE IN
UNOCCUPIED MODE, THE AHU OPERATIONAL MODE SHALL BE
UNOCCUPIED.  WHEN ANY OF THE RESPECTIVE ZONES ARE IN OCCUPIED
MODE, THE AHU OPERATIONAL MODE SHALL BE OCCUPIED.  WHEN IN
OCCUPIED MODE, BOTH FANS SHALL OPERATE AND CONTROLLED
DEVICES SHALL POSITION WITH RESEPCT TO THEIR PI CONTROL LOOP.
WHEN IN UNOCCUPIED MODE, FANS SHALL SHUT OFF RETURN DAMPER
FULL OPEN, RELIEF AND OUTSIDE AIR DAMPERS CLOSED, AND HOT WATER
VALVE POSITION SHALL BE VARIED TO MAINTAIN MIXED AIR TEMPERATURE
OF 55°F. UPON CALL FOR HEATING DURING UNOCCUPIED MODE, SUPPLY
FAN ONLY SHALL BE ENABLED.


MORNING WARM-UP: SHALL BE SCHEDULED TO OCCUR PRIOR TO
OCCUPANCY. PROVIDE ADJUSTABLE DURATION TO PERMIT BLDG.
OPERATOR TO TUNE TIME PERIOD REQUIRED TO FULLY EXECUTE
WARM-UP EXERCISE PRIOR TO OCCUPANCY. DURING MORNING WARM-UP,
FIRST ALL VAV BOXES SHALL OPEN UP TO 100%  OF BALANCED MAXIMUM
COOLING CFM, AFTER A 3 MINUTE DELAY (USER ADJUSTABLE) THE SUPPLY
FAN SHALL START AND THE VFD SHALL MODULATE TO MAINTAIN THE
MAXIMUM DUCT STATIC PRESSURE SETPOINT (AS DETERMINED BY
BALANCE CONTRACTOR) PLUS 0.10 ” WC.  AHU SHALL SUPPLY 85°F DAT.
OSA & EXH DAMPERS SHALL BE CLOSED, RA DAMPER SHALL BE OPEN.
RETURN FAN SHALL TRACK SUPPLY FAN SPEED (OR SHALL BE OFF, IF
EXHAUST FAN CONFIGURATION).  AS THE ZONES REACH OCCUPIED
SETPOINT, THE AHU HEATING COIL CONTROL VALVE SHALL CLOSE AND
THE AHU FAN SPEED SHALL MODULATE TO MAINTAIN DUCT STATIC
PRESSURE SETPOINT BASED ON RESET SCHEDULE BELOW.


MORNING COOL-DOWN: SHALL BE BASED UPON TREND DATA COLLECTED
OVER THE PREVIOUS 7 DAYS (ADJ) TO DETERMINE WHETHER OR NOT
MORNING COOL-DOWN IS WARRANTED.  MORNING COOL DOWN SHALL BE
DEEMED WARRANTED IF:


1. DEMAND FOR COOLING OCCURRED ON THE MAJORITY OF THE DAYS
IN PREVIOUS PERIOD POLLED.


2. -OR- DAILY MAXIMUM OUTSIDE AIR TEMPERATURE EXCEEDED SPACE
TEMPERATURE SETPOINT FOR A MAJORITY OF THE DAYS THE IN
PREVIOUS PERIOD POLLED.


WHEN DEEMED WARRANTED, MORNING COOLDOWN SHALL BE EXECUTED
IN LIEU OF MORNING WARM-UP ROUTINE.  THE NIGHT VENT COOLING
ROUTINE SHALL BE SCHEDULED TO OCCUR PRIOR TO OCCUPANCY.
PROVIDE ADJUSTABLE DURATION TO PERMIT BLDG. OPERATOR TO TUNE
TIME PERIOD REQUIRED TO FULLY EXECUTE COOL-DOWN EXERCISE
PRIOR TO OCCUPANCY. DURING MORNING COOL-DOWN, FIRST ALL VAV
BOXES SHALL OPEN TO 100% OF BALANCED MAXIMUM CFM, AFTER A 3
MINUTE DELAY, FANS SHALL START AND MODULATE TO MAINTAIN
MAINTAIN THE MAXIMUM DUCT STATIC PRESSURE SETPOINT (AS
DETERMINED BY BALANCE CONTRACTOR) PLUS 0.10" WC.  DURING NIGHT
VENT COOLING, AHU SHALL MODULATE MIXING BOX POSITION TO ACHIEVE
COOLING DISCHARGE AIR TEMPERATURE SETPOINT (IE 48°F TO 58°F).
TARGET SPACE SETPOINT FOR THE RESPECTIVE SHALL BE THE BOTTOM
OF THE HEATING/COOLING DEADBAND (IE 68°F).  AS ZONES REACH THEIR
RESPECTIVE MORNING COOLDOWN SETPOINTS (IE 60°F TO 68°F) THEIR
RESPECTIVE VAV DAMPERS SHALL CYCLE TO FULLY  CLOSED


MIXED AIR CONTROL: MIXING BOX CONTROL IS  CONTROLLED BY MULTIPLE
CONTROL LOOPS- BCS SHALL HIGH SELECT CONTROL POSITION AMONGST
THE FOLLOWING LOOPS:


OCCUPIED/UNOCCUPIED: DAMPER CLOSED DURING UNOCCUPIED AND
OPEN TO MINIMUM POSITION DURING OCCUPIED.  MINIMUM OUTSIDE AIR
POSITIONS SHALL NOT BE LESS THAN 30% OSA DURING OCCUPIED
PERIODS.


MIXED AIR TEMPERATURE CONTROL LOOP:  WHEN OUTSIDE AIR
TEMPERATURE FALLS BELOW DISCHARGE AIR SETPOINT BY 1 DEGREE,
MIXING DAMPERS SHALL MODULATE TO MAINTAIN DISCHARGE AIR
TEMPERATURE AT SETPOINT.


ECONOMIZER CONTROL LOOP:  OPEN OUTSIDE AIR DAMPER, CLOSE
RETURN AIR DAMPER, AND OPEN RELIEF DAMPER (WHERE APPLICABLE),
DURING ECONOMIZER MODE.  COOLING IS VIA ECONOMIZER MODE
ONLY, DISABLE ECONOMIZER COOLING WHEN OUTSIDE AIR
TEMPERATURES ARE GREATER THAN INDOOR SPACE TEMPERATURE
SETPOINT.


DEMAND CONTROLLED VENTILATION:: CARBON DIOXIDE CONCENTRAION
SHALL BE MONITORED IN THE RETURN AIR DUCT TO MODULATE
OUTSIDE AIR DAMPER POSITION TO MAINTAIN CARBON DIOXIDE LEVELS
AT SETPOINT (350 PPM ABOVE THE OUTDOOR REFERENCE POINT).


DISCHARGE AIR TEMPERATURE (DAT) CONTROL: DAT SETPOINT SHALL BE
BASED ON O.S.A. TEMP RESET SCHEDULE BELOW.


MODULATE MIXING BOX POSITION TO MAINTAIN DAT AT SETPOINT DURING
ECONOMIZER COOLING.  IF THE OSA DAMPERS ARE AT MINIMUM POSITION
AND THE MIXED AIR TEMPERATURE IS BELOW DAT SETPOINT, MODULATE
HEATING WATER VALVE TO MAINTAIN DAT AT SETPOINT.  IF OSA TEMP IS
GREATER THAN SPACE TEMPERATURE SETPOINT, MODULATE MIXING
DAMPERS TO MINIMUM POSITION.


SUPPLY FAN CONTROL:
THE SUPPLY FAN VFD SHALL BE MODULATED BASED ON DUCT STATIC
PRESSURE FEEDBACK TO MAINTAIN DUCT STATIC PRESSURE AT
SETPOINT.  EMPLOY CRITICAL VALVE RESET LOGIC TO MAINTAIN THE
MOST OPEN PRIMARY AIR VALVE IN THE SYSTEM AT 90% OR GREATER.
POLL ALL VALVE POSITIONS TO DETERMINE MOST OPEN (CRITICAL) VALVE.
 RESET STATIC PRESSURE SETPOINT PER THE SCHEDULE BELOW.


DURING BALANCING/START-UP, CONSULT THE ENGINEER
TO DETERMINE WHICH THREE OR FOUR TERMINAL BOXES SHALL BE
PROGRAMMED TO REMAIN OPEN UNDER SATISFIED CONDITIONS TO
ALLOW FOR A MINIMUM FAN FLOW RATE WITHOUT OVER-PRESSURIZING
THE SUPPLY DUCTS.


RETURN FAN  CONTROL:
RETURN FAN SHALL TRACK SUPPLY FAN BY A DIFFERENTIAL TO PROVIDE
A SLIGHTLY POSITIVE (0.01-0.05") MIXING BOX PRESSURE. TAB
CONTRACTOR, CONTROL CONTRACTOR AND COMMISSIONING AGENT TO
CREATE A TRACKING CURVE BASED ON SUPPLY FAN SPEED OF 50-100%
TO MAINTAIN POSITIVE MIXING BOX THROUGHOUT RANGE.


RELIEF SYSTEMS CONTROL:  THE EXHAUST DAMPER SHALL BE
CONTROLLED BASED ON SPACE PRESSURE REFERENCED AGAINST
OUTSIDE AIR PRESSURE.  VALUES INDICATED BELOW ARE DIFFERENTIAL
PRESSURES BETWEEN THE TWO MEASUREMENTS. CONTROL LOOPS
MANAGING THE EXHAUST DAMPER POSITION SHALL BE LETHARGIC IN
ORDER TO AVOID “HUNTING” OF THE SYSTEM DUE TO EXTERIOR DOOR
USAGE.  UPON A RISE IN SPACE PRESSURE TO +0.02”WC, OPEN THE
EXHAUST DAMPER TO MINIMUM POSITION (10%).  VARY POSITION OF
EXHAUST DAMPER FROM MINIMUM TO FULL OPEN AS BUILDING SPACE
PRESSURE RISES FROM +0.02”WC TO +0.08” WC.


FEATURES -
1. DISCHARGE AIR TEMPERATURE SHALL BE TRENDED HOURLY.
2. GENERATE AN ALARM SHOULD DISCHARGE AIR TEMPERATURE


STRAY FROM DISCHARGE AIR TEMPERATURE SETPOINT BY 5 DEG OR
MORE.


3. GENERATE AN ALARM SHOULD ANY FAN STATUS NOT MATCH FAN
COMMAND.


4. GENERATE AN ALARM AND OPEN HEATING VALVE TO 100% SHOULD
FREEZE STAT TRIP AND DAMPERS SHALL GO TO UNOCCUPIED MODE
POSITION.


5. GENERATE AN ALARM SHOULD SMOKE DETECTOR TRIP AND SHUT
UNIT DOWN, VALVES AND DAMPERS SHALL GO TO UNOCCUPIED MODE.


6. DISABLE SUPPLY FAN AND GENERATE ALARM SHOULD DUCT HIGH
STATIC PRESSURE SWITCH TRIP.


7. HOURLY TREND ITEMS INDICATED IN THE POINTS LIST TO BE
TRENDED.  STORE DATA FOR 1 YEAR PRIOR TO PURGING.


8. GENERATE ALARMS AS INDICATED IN THE POINTS LIST AND IN THE
SEQUENCE OF CONTROL ABOVE.


SEQUENCE OF CONTROL: SINGLE ZONE VAV
DESCRIPTION - THE SYSTEM CONSISTS OF AN EXISTING AIR HANDLING
UNIT COMPLETE WITH MIXING BOX, FILTER SECTION, HOT WATER COIL,
AND SUPPLY FAN WITH VARIABLE FREQUENCY DRIVE.  A SEPARATE
EXHAUST FAN WITH A 2-SPEED MOTOR AND CONTROL DAMPER FOR
RELIEF.  DAMPERS, CONTROL VALVES, AND THEIR ACTUATORS, AS
WELL AS ALL OTHER CONTROLS REQUIRED SHALL BE NEW EQUIPMENT
FURNISHED AND INSTALLED BY THE TEMPERATURE CONTROLS
CONTRACTOR.


SCHEDULING - OCCUPIED/UNOCCUPIED SCHEDULING APPLIES TO
THESE SYSTEMS. SCHEDULES TO BE DETERMINED BY OWNER AND
SHALL BE AVAILABLE THROUGH THE OPERATOR WORKSTATION
INTERFACE.


SCHEDULING CONTROLS SPACE SETPOINT TEMPERATURE.  DURING
OCCUPIED MODE, AHU SHALL MAINTAIN SPACE TEMPERATURE AT
SETPOINT DICTATED BY SPACE MOUNTED THERMOSTAT (I.E. 68-72°F
HEATING, 76-80°F COOLING).  DURING UNOCCUPIED MODE, AHU
SHALL MAINTAIN SPACE TEMPERATURE AT SETBACK
TEMPERATURE SETPOINT (I.E. 60°F HEATING, N/A COOLING UNLESS
MORNING COOL-DOWN IS ENABLED, FURTHER DESCRIPTION BELOW)


OCCUPIED/UNOCCUPIED SCHEDULING ALSO CONTROLS
VENTILATION.  WHEN SCHEDULED IN THE OCCUPIED MODE, SUPPLY
FAN SHALL OPERATE AND CONTROLLED DEVICES SHALL POSITION
WITH RESPECT TO THEIR PI CONTROL LOOP.  WHEN SCHEDULED IN
THE UNOCCUPIED MODE, FANS SHALL BE SHUT-OFF, RETURN
DAMPER FULL OPEN, RELIEF AND OUTSIDE AIR DAMPERS CLOSED,
AND MODULATE TO MAINTAIN MAT AT 55°F.  SUPPLY FAN SHALL BE
PERMITTED TO OPERATE ON DEMAND FOR HEATING.


MORNING WARM-UP:  SHALL BE SCHEDULED TO OCCUR PRIOR TO
OCCUPANCY. PROVIDE ADJUSTABLE DURATION TO PERMIT BUILDING
OPERATOR TO TUNE TIME PERIOD REQUIRED TO FULLY EXECUTE
WARM-UP EXERCIES PRIOR TO OCCUPANCY.    DURING MORNING
WARM-UP, SUPPLY FAN VFD SHALL BE AT MAXIMUM SPEED  (AS
DETERMINED BY BALANCE CONTRACTOR).  AIR HANDLING UNIT SHALL
SUPPLY 85°F (ADJ) AIR. OSA DAMPER SHALL BE CLOSED, RA DAMPER
SHALL BE OPEN.  RELIEF FAN SHALL BE OFF.  AS ZONE REACHES
OCCUPIED SETPOINT, THE AHU HEATING COIL CONTROL VALVE SHALL
CLOSE AND THE AHU FAN SPEED SHALL GO TO MINIMUM.


MORNING COOLDOWN: SHALL BE BASED UPON TREND DATA
COLLECTED OVER THE PREVIOUS 7 DAYS (ADJ) TO DETERMINE
WHETHER OR NOT MORNING COOLDOWN IS WARRANTED.  MORNING
COOLDOWN SHALL BE DEEMED WARRANTED IF:


1. DEMAND FOR COOLING OCCURRED ON THE MAJORITY OF THE
DAYS IN PREVIOUS PERIOD POLLED.


2. -OR- DAILY MAXIMUM OUTSIDE AIR TEMPERATURE EXCEEDED
SPACE TEMPERATURE SETPOINT FOR A MAJORITY OF THE DAYS THE
IN PREVIOUS PERIOD POLLED.


TEMPERATURE IS BELOW DAT SETPOINT, MODULATE HEATING WATER
VALVE TO MAINTAIN DAT AT SETPOINT.  IF OSA TEMP IS GREATER THAN
SPACE TEMPERATURE SETPOINT, MODULATE MIXING DAMPERS TO
MINIMUM POSITION.


FAN CONTROL:
THE SUPPLY FAN VFD SHALL BE MODULATED BASED ON SPACE
TEMPERATURE DEVIATION FROM SETPOINT PER THE RESET SCHEDULE
BELOW INDICATING DEADBAND, HEATING AND COOLING RAMP-UP
RANGES, AND MINIMUM SPEED..


RELIEF SYSTEMS CONTROL:  THE BUILDING RELIEF SYSTEMS SHALL BE
CONTROLLED BASED ON SPACE PRESSURE REFERENCED AGAINST
OUTSIDE AIR PRESSURE.  VALUES INDICATED BELOW ARE
DIFFERENTIAL PRESSURES BETWEEN THE TWO MEASUREMENTS.
CONTROL LOOPS MANAGING THE EXHAUST FAN  DAMPER AND FAN
SPEED  (AND THE AUXILIARY GYM RELIEF DAMPER POSITION) SHALL BE
LETHARGIC IN ORDER TO AVOID “HUNTING” OF THE SYSTEM DUE TO
EXTERIOR DOOR USAGE.


UPON A RISE IN SPACE PRESSURE ABOVE NEUTRAL (0.00” WC),
OPEN THE BUILDING EXHAUST DAMPER.  UPON A RISE IN PRESSURE
TO +0.02”WC, START EXHAUST FAN ON LOW SPEED.  VARY POSITION
DAMPER AND EXHAUST FAN FROM HIGH TO LOW AS BUILDING
PRESSURE RISES FROM +0.03”WC TO +0.10”WC.


FEATURES -
1. DISCHARGE AIR TEMPERATURE SHALL BE TRENDED HOURLY.
2. GENERATE AN ALARM SHOULD DISCHARGE AIR TEMPERATURE


STRAY BELOW DISCHARGE AIR TEMPERATURE SETPOINT BY 5 DEG
OR MORE.


3. GENERATE AN ALARM SHOULD ANY FAN STATUS NOT MATCH FAN
COMMAND.


4. GENERATE AN ALARM AND OPEN HEATING VALVE TO 100%
SHOULD FREEZE STAT TRIP AND DAMPERS SHALL GO TO
UNOCCUPIED MODE POSITION.


5. GENERATE AN ALARM SHOULD SMOKE DETECTOR TRIP AND SHUT
UNIT DOWN, VALVES AND DAMPERS SHALL GO TO UNOCCUPIED MODE.


6. HOURLY TREND ITEMS INDICATED IN THE POINTS LIST TO BE
TRENDED.  STORE DATA FOR 1 YEAR PRIOR TO PURGING.


7. GENERATE ALARMS AS INDICATED IN THE POINTS LIST AND IN THE
SEQUENCE OF CONTROL ABOVE.


WHEN DEEMED WARRANTED, MORNING COOLDOWN SHALL BE EXECUTED IN
LIEU OF MORNING WARM-UP ROUTINE.  THE MORNING COOLDOWN ROUTINE
SHALL BE SCHEDULED TO OCCUR PRIOR TO OCCUPANCY. PROVIDE ADJUSTABLE
DURATION TO PERMIT BUILDING OPERATOR TO TUNE TIME PERIOD REQUIRED
TO FULLY EXECUTE COOLDOWN EXERCISE PRIOR TO OCCUPANCY.  DURING
MORNING COOLDOWN, HEATING WATER VALVE SHALL BE CLOSED AND BCS
SHALL MODULATE MIXING BOX POSITION TO ACHIEVE COOLING DISCHARGE AIR
TEMPERATURE.  SUPPLY FAN SHALL STOP AND OSA DAMPER SHALL SHUT ONCE
THE SPACE TEMPERATURE REACHES THE MORNING COOLDOWN SETPOINT
(USER ADJ 60°F TO 68°F). MORNING COOLDOWN SHALL BE ABLE TO BE
DISABLED/ENABLED AT GRAPHICS


MIXED AIR CONTROL: MIXING BOX CONTROL IS  CONTROLLED BY MULTIPLE
CONTROL LOOPS- BCS SHALL HIGH SELECT CONTROL POSITION AMONGST THE
FOLLOWING LOOPS:


OCCUPIED/UNOCCUPIED: DAMPER CLOSED DURING UNOCCUPIED AND OPEN
TO MINIMUM POSITION DURING OCCUPIED.  MINIMUM OUTSIDE AIR
POSITIONS SHALL NOT BE LESS THAN 10% OSA DURING OCCUPIED PERIODS.


MIXED AIR TEMPERATURE CONTROL LOOP:  WHEN OUTSIDE AIR
TEMPERATURE FALLS BELOW DISCHARGE AIR SETPOINT BY 1 DEGREE,
MIXING DAMPERS SHALL MODULATE TO MAINTAIN DISCHARGE AIR
TEMPERATURE AT SETPOINT.


DEMAND CONTROLLED VENTILATION LOOP: CARBON DIOXIDE LEVEL SHALL
BE MONITORED TO MODULATE FIRST DELIVERY VOLUME VIA FAN SPEED
ADJUSTMENT, THEN OUTSIDE AIR DAMPERS TO MAINTAIN CARBON DIOXIDE
LEVELS AT SETPOINT (500 PPM ABOVE THE OUTDOOR REFERENCE POINT).


ECONOMIZER CONTROL LOOP:  OPEN OUTSIDE AIR DAMPER, CLOSE RETURN
AIR DAMPER, AND OPEN RELIEF DAMPER (WHERE APPLICABLE), DURING
ECONOMIZER MODE.  COOLING IS VIA ECONOMIZER MODE ONLY, DISABLE
ECONOMIZER COOLING WHEN OUTSIDE AIR TEMPERATURES ARE GREATER
THAN INDOOR SPACE TEMPERATURE SETPOINT.


DISCHARGE AIR TEMPERATURE (DAT) CONTROL: DAT SETPOINT SHALL BE 80°F
HEATING (FOR AHU's 11, 12 & 13), 115°F HEATING (FOR RTU-16) AND 55°F FOR
COOLING.  MODULATE MIXING BOX POSITION TO MAINTAIN DAT AT SETPOINT
DURING ECONOMIZER COOLING.  IF THE OSA DAMPERS ARE AT MINIMUM
POSITION (OR COMMANDED FURTHER OPEN BY DCV LOGIC) AND THE MIXED AIR
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CONTROLS POINTS LIST


POINT DESCRIPTION-
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HEATING CONTROL VALVE X X
SMOKE DETECTOR X X X
MIXING DAMPER POSITION X X


MIXED AIR TEMPERATURE X X X X X


FREEZESTAT X X X


SUPPLY FAN SPEED X X
SUPPLY FAN ENABLE/DISABLE X X
SUPPLY FAN STATUS X X X X
SUPPLY FAN ALARM X X X
DISCHARGE AIR TEMPERATURE X X X X X


SPACE TEMPERATURE TYP. 3 X X X X X
SETPOINT TEMPERATURE TYP. 3 X X
CARBON DIOXIDE CONCENTRATION TYP. 3 X X X X X


EXHAUST FAN ENABLE/DISABLE TYP. 3 X X
EXHAUST FAN STATUS TYP 3. X X X X
EXHAUST FAN ALARM TYP. 3 X X X


EXHAUST DAMPER TYP. 3 X X


GENERAL NOTES:


DUPLICATE POINTS MAY EXIST.  REFER TO FLOW DIAGRAMS AND PLANS FOR QUANTITIES.


SEQUENCE OF CONTROL: AHU W/ REHEAT ZONES
DESCRIPTION - THE SYSTEM CONSISTS OF AN INDOOR AIR HANDLING UNIT
COMPLETE WITH MIXING BOX, AIR BLENDER, FILTER SECTION, HOT WATER
COIL, AND SUPPLY FAN.  DAMPERS, CONTROL VALVES, AND THEIR
ACTUATORS, AS WELL AS ALL OTHER CONTROLS REQUIRED SHALL BE NEW
EQUIPMENT FURNISHED AND INSTALLED BY THE TEMPERATURE CONTROLS
CONTRACTOR.


SCHEDULING - THE AIR HANDLING UNIT SHALL BE SCHEDULED IN EITHER
OCCUPIED OR UNOCCUPIED MODE BASED ON OWNER SCHEDULE.  WHEN IN
OCCUPIED MODE, FANS SHALL OPERATE AND CONTROLLED DEVICES SHALL
POSITION WITH RESPECT TO THEIR PI CONTROL LOOP.  WHEN IN
UNOCCUPIED MODE, FANS SHALL SHUT OFF RETURN DAMPER FULL OPEN,
RELIEF AND OUTSIDE AIR DAMPERS CLOSED, AND HOT WATER VALVE
POSITION SHALL BE VARIED TO MAINTAIN MIXED AIR TEMPERATURE OF 55°F.
UPON CALL FOR HEATING DURING UNOCCUPIED MODE, SUPPLY FAN ONLY
SHALL BE ENABLED.


MORNING WARM-UP: SHALL BE SCHEDULED TO OCCUR PRIOR TO
OCCUPANCY. PROVIDE ADJUSTABLE DURATION TO PERMIT BLDG. OPERATOR
TO TUNE TIME PERIOD REQUIRED TO FULLY EXECUTE WARM-UP EXERCISE
PRIOR TO OCCUPANCY. DURING MORNING WARM-UP, THE SUPPLY FAN SHALL
START AND THE VFD SHALL RUN AT 100% AND THE AHU SHALL SUPPLY 85°F
DAT. OSA & EXH DAMPERS SHALL BE CLOSED, RA DAMPER SHALL BE OPEN.
AS THE ZONES REACH OCCUPIED SETPOINT, THE AHU HEATING COIL
CONTROL VALVE SHALL CLOSE.


MORNING COOL-DOWN: SHALL BE BASED UPON TREND DATA COLLECTED
OVER THE PREVIOUS 7 DAYS (ADJ) TO DETERMINE WHETHER OR NOT
MORNING COOL-DOWN IS WARRANTED.  MORNING COOL DOWN SHALL BE
DEEMED WARRANTED IF:


1. DEMAND FOR COOLING OCCURRED ON THE MAJORITY OF THE DAYS IN
PREVIOUS PERIOD POLLED.


2. -OR- DAILY MAXIMUM OUTSIDE AIR TEMPERATURE EXCEEDED SPACE
TEMPERATURE SETPOINT FOR A MAJORITY OF THE DAYS THE IN PREVIOUS
PERIOD POLLED.


WHEN DEEMED WARRANTED, MORNING COOLDOWN SHALL BE EXECUTED IN
LIEU OF MORNING WARM-UP ROUTINE.  THE NIGHT VENT COOLING ROUTINE
SHALL BE SCHEDULED TO OCCUR PRIOR TO OCCUPANCY. PROVIDE
ADJUSTABLE DURATION TO PERMIT BLDG. OPERATOR TO TUNE TIME PERIOD
REQUIRED TO FULLY EXECUTE COOL-DOWN EXERCISE PRIOR TO
OCCUPANCY. DURING MORNING COOL-DOWN, FANS SHALL RUN AT 100%
UNTIL ALL ZONES ARE SATISFIED.  DURING NIGHT VENT COOLING, AHU SHALL
MODULATE MIXING BOX POSITION TO ACHIEVE COOLING DISCHARGE AIR
TEMPERATURE SETPOINT (IE 48°F TO 58°F).  TARGET SPACE SETPOINT FOR
THE RESPECTIVE SHALL BE THE BOTTOM OF THE HEATING/COOLING
DEADBAND (IE 68°F).


MIXED AIR CONTROL: MIXING BOX CONTROL IS  CONTROLLED BY MULTIPLE
CONTROL LOOPS- BCS SHALL HIGH SELECT CONTROL POSITION AMONGST
THE FOLLOWING LOOPS:


OCCUPIED/UNOCCUPIED: DAMPER CLOSED DURING UNOCCUPIED AND
OPEN TO MINIMUM POSITION DURING OCCUPIED.  MINIMUM OUTSIDE AIR
POSITIONS SHALL NOT BE LESS THAN 30% OSA DURING OCCUPIED
PERIODS.


MIXED AIR TEMPERATURE CONTROL LOOP:  WHEN OUTSIDE AIR
TEMPERATURE FALLS BELOW DISCHARGE AIR SETPOINT BY 2 DEGREE,
MIXING DAMPERS SHALL MODULATE TO MAINTAIN DISCHARGE AIR
TEMPERATURE AT SETPOINT.


ECONOMIZER CONTROL LOOP:  OPEN OUTSIDE AIR DAMPER, CLOSE
RETURN AIR DAMPER, AND OPEN RELIEF DAMPER (WHERE APPLICABLE),
DURING ECONOMIZER MODE.  COOLING IS VIA ECONOMIZER MODE ONLY,
DISABLE ECONOMIZER COOLING WHEN OUTSIDE AIR TEMPERATURES
ARE GREATER THAN INDOOR SPACE TEMPERATURE SETPOINT.


DISCHARGE AIR TEMPERATURE (DAT) CONTROL: DAT SETPOINT SHALL BE
BASED ON O.S.A. TEMP RESET SCHEDULE BELOW.


MODULATE MIXING BOX POSITION TO MAINTAIN DAT AT SETPOINT DURING
ECONOMIZER COOLING.  IF THE OSA DAMPERS ARE AT MINIMUM POSITION
AND THE MIXED AIR TEMPERATURE IS BELOW DAT SETPOINT, MODULATE
HEATING WATER VALVE TO MAINTAIN DAT AT SETPOINT.  IF OSA TEMP IS
GREATER THAN SPACE TEMPERATURE SETPOINT, MODULATE MIXING
DAMPERS TO MINIMUM POSITION.


SUPPLY FAN CONTROL:
THE SUPPLY FAN VFD SHALL BE MODULATED BASED ON THE POLLING FROM
ZONES.  50% SPEED IF ZONES ARE +/- 1°F  RAMP UP TO 100% IF ZONES ARE
+/-3°F OFF SET POINT.


RELIEF SYSTEMS CONTROL:  THE EXHAUST DAMPER SHALL BE CONTROLLED
BASED ON SPACE PRESSURE REFERENCED AGAINST OUTSIDE AIR
PRESSURE.  VALUES INDICATED BELOW ARE DIFFERENTIAL PRESSURES
BETWEEN THE TWO MEASUREMENTS. CONTROL LOOPS MANAGING THE
EXHAUST DAMPER POSITION SHALL BE LETHARGIC IN ORDER TO AVOID
“HUNTING” OF THE SYSTEM DUE TO EXTERIOR DOOR USAGE.  UPON A RISE IN
SPACE PRESSURE TO +0.02”WC, OPEN THE EXHAUST DAMPER TO MINIMUM
POSITION (10%).  VARY POSITION OF EXHAUST DAMPER FROM MINIMUM TO
FULL OPEN AS BUILDING SPACE PRESSURE RISES FROM +0.02”WC TO
+0.08” WC.


FEATURES -
1. DISCHARGE AIR TEMPERATURE SHALL BE TRENDED HOURLY.
2. GENERATE AN ALARM SHOULD DISCHARGE AIR TEMPERATURE STRAY


BELOW DISCHARGE AIR TEMPERATURE SETPOINT BY 5 DEG OR MORE.
3. GENERATE AN ALARM SHOULD ANY FAN STATUS NOT MATCH FAN


COMMAND.
4. GENERATE AN ALARM AND OPEN HEATING VALVE TO 100% SHOULD


FREEZE STAT TRIP AND DAMPERS SHALL GO TO UNOCCUPIED MODE
POSITION.


5. GENERATE AN ALARM SHOULD SMOKE DETECTOR TRIP AND SHUT UNIT
DOWN, VALVES AND DAMPERS SHALL GO TO UNOCCUPIED MODE.


6. DISABLE SUPPLY FAN AND GENERATE ALARM SHOULD DUCT HIGH
STATIC PRESSURE SWITCH TRIP.


7. HOURLY TREND ITEMS INDICATED IN THE POINTS LIST TO BE TRENDED.
STORE DATA FOR 1 YEAR PRIOR TO PURGING.


8. GENERATE ALARMS AS INDICATED IN THE POINTS LIST AND IN THE
SEQUENCE OF CONTROL ABOVE.
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EXHAUST SHUT-OFF DAMPER X X
HEATING CONTROL VALVE X X
SMOKE DETECTOR X X X
MIXING DAMPER POSITION X X


SPACE PRESSURE X X X X X
MIXED AIR TEMPERATURE X X X X X


FREEZESTAT X X X


SUPPLY FAN SPEED X X
SUPPLY FAN ENABLE/DISABLE X X
SUPPLY FAN STATUS X X X X
SUPPLY FAN ALARM X X X
DISCHARGE AIR TEMPERATURE X X X X X


SPACE TEMPERATURE TYP. 17 ZONES X X X X X
SETPOINT TEMPERATURE TYP. 17 ZONES X X


CARBON DIOXIDE CONCENTRATION X X X X X


EXHAUST FAN ENABLE/DISABLE
X X


EXHAUST FAN STATUS
X X X X


EXHAUST FAN ALARM
X X X


GENERAL NOTES:


DUPLICATE POINTS MAY EXIST.  REFER TO FLOW DIAGRAMS AND PLANS FOR QUANTITIES.


ZONE HEATING CONTROL VALVE TYP. 17 ZONES X X X


SEQUENCE OF CONTROL: VAV RTU W/ REHEAT ZONES
DESCRIPTION - THE SYSTEM CONSISTS OF AN EXISTING AIR HANDLING UNIT
WITH MIXING BOX, FILTER SECTION, HOT WATER COIL, SUPPLY FAN WITH (N)
VFD, AND SPACE EXHAUST FANS WITH MODULATING DAMPERS.  DAMPERS,
CONTROL VALVES, AND THEIR ACTUATORS, AS WELL AS ALL OTHER
CONTROLS REQUIRED SHALL BE NEW EQUIPMENT FURNISHED AND
INSTALLED BY THE TEMPERATURE CONTROLS CONTRACTOR.


SCHEDULING - THE AIR HANDLING UNIT SHALL BE SCHEDULED IN EITHER
OCCUPIED OR UNOCCUPIED MODE BASED ON OWNER SCHEDULE FEEDBACK
STATUS FROM THE RESPECTIVE TERMINAL BOX ZONES SERVED BY THE AHU.
WHEN ALL RESPECTIVE ZONES SERVED ARE IN UNOCCUPIED MODE, THE AHU
OPERATIONAL MODE SHALL BE UNOCCUPIED.  WHEN ANY OF THE
RESPECTIVE ZONES ARE IN OCCUPIED MODE, THE AHU OPERATIONAL MODE
SHALL BE OCCUPIED.  WHEN IN OCCUPIED MODE,  FAN SHALL OPERATE AND
CONTROLLED DEVICES SHALL POSITION WITH RESEPCT TO THEIR PI
CONTROL LOOP.  WHEN IN UNOCCUPIED MODE, FAN SHALL SHUT OFF
RETURN DAMPER FULL OPEN, RELIEF AND OUTSIDE AIR DAMPERS CLOSED,
AND HOT WATER VALVE POSITION SHALL BE VARIED TO MAINTAIN MIXED AIR
TEMPERATURE OF 55°F. UPON CALL FOR HEATING DURING UNOCCUPIED
MODE, SUPPLY FAN ONLY SHALL BE ENABLED.


MORNING WARM-UP: SHALL BE SCHEDULED TO OCCUR PRIOR TO
OCCUPANCY. PROVIDE ADJUSTABLE DURATION TO PERMIT BLDG. OPERATOR
TO TUNE TIME PERIOD REQUIRED TO FULLY EXECUTE WARM-UP EXERCISE
PRIOR TO OCCUPANCY. DURING MORNING WARM-UP, FIRST ALL VAV BOXES
SHALL OPEN UP TO 100%  OF BALANCED MAXIMUM COOLING CFM, AFTER A 3
MINUTE DELAY (USER ADJUSTABLE) THE SUPPLY FAN SHALL START AND THE
VFD SHALL MODULATE TO MAINTAIN THE MAXIMUM DUCT STATIC PRESSURE
SETPOINT (AS DETERMINED BY BALANCE CONTRACTOR) PLUS 0.10 ” WC.  AHU
SHALL SUPPLY 85°F DAT. OSA & EXH DAMPERS SHALL BE CLOSED, RA
DAMPER SHALL BE OPEN.  RETURN FAN SHALL TRACK SUPPLY FAN SPEED
(OR SHALL BE OFF, IF EXHAUST FAN CONFIGURATION).  AS THE ZONES
REACH OCCUPIED SETPOINT, THE AHU HEATING COIL CONTROL VALVE SHALL
CLOSE AND THE AHU FAN SPEED SHALL MODULATE TO MAINTAIN DUCT
STATIC PRESSURE SETPOINT BASED ON RESET SCHEDULE BELOW.


MORNING COOL-DOWN: SHALL BE BASED UPON TREND DATA COLLECTED
OVER THE PREVIOUS 7 DAYS (ADJ) TO DETERMINE WHETHER OR NOT
MORNING COOL-DOWN IS WARRANTED.  MORNING COOL DOWN SHALL BE
DEEMED WARRANTED IF:


1. DEMAND FOR COOLING OCCURRED ON THE MAJORITY OF THE DAYS IN
PREVIOUS PERIOD POLLED.


2. -OR- DAILY MAXIMUM OUTSIDE AIR TEMPERATURE EXCEEDED SPACE
TEMPERATURE SETPOINT FOR A MAJORITY OF THE DAYS THE IN PREVIOUS
PERIOD POLLED.


WHEN DEEMED WARRANTED, MORNING COOLDOWN SHALL BE EXECUTED IN
LIEU OF MORNING WARM-UP ROUTINE.  THE NIGHT VENT COOLING ROUTINE
SHALL BE SCHEDULED TO OCCUR PRIOR TO OCCUPANCY. PROVIDE
ADJUSTABLE DURATION TO PERMIT BLDG. OPERATOR TO TUNE TIME PERIOD
REQUIRED TO FULLY EXECUTE COOL-DOWN EXERCISE PRIOR TO
OCCUPANCY. DURING MORNING COOL-DOWN, FIRST ALL VAV BOXES SHALL
OPEN TO 100% OF BALANCED MAXIMUM CFM, AFTER A 3 MINUTE DELAY, FANS
SHALL START AND MODULATE TO MAINTAIN MAINTAIN THE MAXIMUM DUCT
STATIC PRESSURE SETPOINT (AS DETERMINED BY BALANCE CONTRACTOR)
PLUS 0.10" WC.  DURING NIGHT VENT COOLING, AHU SHALL MODULATE
MIXING BOX POSITION TO ACHIEVE COOLING DISCHARGE AIR TEMPERATURE
SETPOINT (IE 48°F TO 58°F).  TARGET SPACE SETPOINT FOR THE RESPECTIVE
SHALL BE THE BOTTOM OF THE HEATING/COOLING DEADBAND (IE 68°F).  AS
ZONES REACH THEIR RESPECTIVE MORNING COOLDOWN SETPOINTS (IE 60°F
TO 68°F) THEIR RESPECTIVE VAV DAMPERS SHALL CYCLE TO FULLY  CLOSED


MIXED AIR CONTROL: MIXING BOX CONTROL IS  CONTROLLED BY MULTIPLE
CONTROL LOOPS- BCS SHALL HIGH SELECT CONTROL POSITION AMONGST
THE FOLLOWING LOOPS:


OCCUPIED/UNOCCUPIED: DAMPER CLOSED DURING UNOCCUPIED AND
OPEN TO MINIMUM POSITION DURING OCCUPIED.  MINIMUM OUTSIDE AIR
POSITIONS SHALL NOT BE LESS THAN 30% OSA DURING OCCUPIED
PERIODS.


MIXED AIR TEMPERATURE CONTROL LOOP:  WHEN OUTSIDE AIR
TEMPERATURE FALLS BELOW DISCHARGE AIR SETPOINT BY 1 DEGREE,
MIXING DAMPERS SHALL MODULATE TO MAINTAIN DISCHARGE AIR
TEMPERATURE AT SETPOINT.


ECONOMIZER CONTROL LOOP:  OPEN OUTSIDE AIR DAMPER, CLOSE
RETURN AIR DAMPER, AND OPEN RELIEF DAMPER (WHERE APPLICABLE),
DURING ECONOMIZER MODE.  COOLING IS VIA ECONOMIZER MODE ONLY,
DISABLE ECONOMIZER COOLING WHEN OUTSIDE AIR TEMPERATURES
ARE GREATER THAN INDOOR SPACE TEMPERATURE SETPOINT.


DEMAND CONTROLLED VENTILATION:: CARBON DIOXIDE CONCENTRAION
SHALL BE MONITORED IN THE RETURN AIR DUCT TO MODULATE OUTSIDE
AIR DAMPER POSITION TO MAINTAIN CARBON DIOXIDE LEVELS AT
SETPOINT (350 PPM ABOVE THE OUTDOOR REFERENCE POINT).


DISCHARGE AIR TEMPERATURE (DAT) CONTROL: DAT SETPOINT SHALL BE
BASED ON R.A. TEMP RESET SCHEDULE BELOW.


MODULATE MIXING BOX POSITION TO MAINTAIN DAT AT SETPOINT DURING
ECONOMIZER COOLING.  IF THE OSA DAMPERS ARE AT MINIMUM POSITION
AND THE MIXED AIR TEMPERATURE IS BELOW DAT SETPOINT, MODULATE
HEATING WATER VALVE TO MAINTAIN DAT AT SETPOINT.  IF OSA TEMP IS
GREATER THAN SPACE TEMPERATURE SETPOINT, MODULATE MIXING
DAMPERS TO MINIMUM POSITION.


SUPPLY FAN CONTROL:
THE SUPPLY FAN VFD SHALL BE MODULATED BASED ON DUCT STATIC
PRESSURE FEEDBACK TO MAINTAIN DUCT STATIC PRESSURE AT SETPOINT.
EMPLOY CRITICAL VALVE RESET LOGIC TO MAINTAIN THE MOST OPEN
PRIMARY AIR VALVE IN THE SYSTEM AT 90% OR GREATER.  POLL ALL VALVE
POSITIONS TO DETERMINE MOST OPEN (CRITICAL) VALVE.  RESET STATIC
PRESSURE SETPOINT PER THE SCHEDULE BELOW.


DURING BALANCING/START-UP, CONSULT THE ENGINEER TO DETERMINE
WHICH TERMINAL BOXES SHALL BE PROGRAMMED TO REMAIN OPEN UNDER
SATISFIED CONDITIONS TO ALLOW FOR A MINIMUM FAN FLOW RATE WITHOUT
OVER-PRESSURIZING THE SUPPLY DUCTS.


RETURN DAMPER  CONTROL:
RETURN DAMPER SHALL  PROVIDE A SLIGHTLY POSITIVE (0.01-0.05") MIXING
BOX PRESSURE. TAB CONTRACTOR, CONTROL CONTRACTOR AND
COMMISSIONING AGENT TO CREATE A TRACKING CURVE BASED ON SUPPLY
FAN SPEED OF 50-100% TO MAINTAIN POSITIVE MIXING BOX THROUGHOUT
RANGE.


RELIEF SYSTEMS CONTROL:  THE EXHAUST DAMPER SHALL BE CONTROLLED
BASED ON SPACE PRESSURE REFERENCED AGAINST OUTSIDE AIR
PRESSURE.  VALUES INDICATED BELOW ARE DIFFERENTIAL PRESSURES
BETWEEN THE TWO MEASUREMENTS. CONTROL LOOPS MANAGING THE
EXHAUST DAMPER POSITION SHALL BE LETHARGIC IN ORDER TO AVOID
“HUNTING” OF THE SYSTEM DUE TO EXTERIOR DOOR USAGE.  UPON A RISE IN
SPACE PRESSURE TO +0.02”WC, OPEN THE EXHAUST DAMPER TO MINIMUM
POSITION (10%).  VARY POSITION OF EXHAUST DAMPER FROM MINIMUM TO
FULL OPEN AS BUILDING SPACE PRESSURE RISES FROM +0.02”WC TO +0.08”
WC.


FEATURES -
1. DISCHARGE AIR TEMPERATURE SHALL BE TRENDED HOURLY.
2. GENERATE AN ALARM SHOULD DISCHARGE AIR TEMPERATURE STRAY


FROM DISCHARGE AIR TEMPERATURE SETPOINT BY 5 DEG OR MORE.
3. GENERATE AN ALARM SHOULD ANY FAN STATUS NOT MATCH FAN


COMMAND.
4. GENERATE AN ALARM AND OPEN HEATING VALVE TO 100% SHOULD


FREEZE STAT TRIP AND DAMPERS SHALL GO TO UNOCCUPIED MODE
POSITION.


5. GENERATE AN ALARM SHOULD SMOKE DETECTOR TRIP AND SHUT UNIT
DOWN, VALVES AND DAMPERS SHALL GO TO UNOCCUPIED MODE.


6. DISABLE SUPPLY FAN AND GENERATE ALARM SHOULD DUCT HIGH
STATIC PRESSURE SWITCH TRIP.


7. HOURLY TREND ITEMS INDICATED IN THE POINTS LIST TO BE TRENDED.
STORE DATA FOR 1 YEAR PRIOR TO PURGING.


8. GENERATE ALARMS AS INDICATED IN THE POINTS LIST AND IN THE
SEQUENCE OF CONTROL ABOVE.


DUCT STATIC PRESSURE X X


X


R
.A


.


INTAKE


AOMIXING DAMPER POSITION


AOEXHAUST SHUT-OFF DAMPER


BISMOKE DETECTOR
AOHEATING CONTROL VALVE


AIMIXED AIR TEMP


BIFREEZESTAT


AOSUPPLY FAN SPEED


BOSUPPLY FAN ENABLE/DISABLE


SUPPLY FAN STATUS


SUPPLY FAN ALARM
BI


BI


AIDISCHARGE AIR TEMP


AISPACE PRESSURE


OVERVIEW:
HEATING ONLY,
VARIABLE VOLUME UNIT WITH:
- MIXING BOX
- POWERED EXHAUST
- DEMAND CONTROLLED VENTILATION
- NIGHT VENT COOLING
- MORNING WARMUP
- ECONOMIZER COOLING


O.S.A.
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EXHAUST FAN ENABLE/DISABLE


EXHAUST FAN STATUS


AOMIXING DAMPER POSITION


AOEXHAUST  DAMPER


BISMOKE DETECTOR
AOHEATING CONTROL VALVE


SPACE MOUNTED CO2
SENSOR W/ GAURD.


AIMIXED AIR TEMP


BIFREEZESTAT


AOSUPPLY FAN SPEED


BOSUPPLY FAN ENABLE/DISABLE


SUPPLY FAN STATUS


SUPPLY FAN ALARM
BI


BI


AI


AI


SPACE TEMPERATURE


SPACE TEMP SETPOINT


OVERVIEW:
HEATING ONLY,
VARIABLE VOLUME UNIT WITH:
- MIXING BOX
- POWERED EXHAUST
- DEMAND CONTROLLED VENTILATION
- NIGHT VENT COOLING
- MORNING WARMUP
- ECONOMIZER COOLING


SPACE MOUNTED T-STAT W/
GUARD


O.S.A.


AICARBON DIOXIDE CONCENTRATION
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ZONE LEVEL CONTROLS &
EQUIPMENT.  TYPICAL OF 3.


APPLIES TO:
- AHU10  & EF-44


APPLIES TO:
- AHU9 & EF-34, 35, 36


UNIT CONVECTORS ZONE
REHEAT.


S
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.


AI


AI


SPACE TEMPERATURE


SPACE TEMP SETPOINT


SPACE MOUNTED T-STAT W/
GAURD AND TIMED OVERRIDE
ACCESSIBLE THRU GAURD.


ZONE LEVEL CONTROLS &
EQUIPMENT.  REFER TO PLANS
FOR ZONING


BO ZONE HEATING CONTROL VALVE
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SEQUENCE OF CONTROL: SINGLE ZONE FAN COIL UNIT HEATING AND VENTILATION ONLY


R
.A


.


INTAKE
S.A.


S
.A


.


AOMIXING DAMPER POSITION
BISMOKE DETECTOR
AOHEATING CONTROL VALVE


AIMIXED AIR TEMP


BIFREEZESTAT


BOSUPPLY FAN ENABLE/DISABLE


SUPPLY FAN STATUS BI


AIDISCHARGE AIR TEMP


AI


AI


SPACE TEMPERATURE


SPACE TEMP SETPOINT


OVERVIEW:
SINGLE ZONE, HEATING ONLY,
UNIT WITH:
- MIXING BOX
- DEMAND CONTROLLED VENTILATION
- NIGHT VENT COOLING
- MORNING WARMUP
- ECONOMIZER COOLING


O.S.A.


CONDITIONED SPACE


CEILING SPACE


SYSTEM POINTS LIST -- VAV SINGLE ZONE HEATING AND VENTILATING FAM COIL UNIT
ANALOG BINARY SYSTEM FEATURE


INPUT OUTPUT INPUT OUTPUT ALARMS PROGRAMS


SYSTEM POINT DESCRIPTION
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NOTES


SPACE CO2 X
OUTSIDE TEMP X X
MIXING DAMPERS X X
MIXED AIR TEMP X X
RETURN AIR TEMP X X
HOT WATER VLV X X
FREEZESTAT X X X
SUPLY FAN S/S X X


SUPPLY FAN STATUS X X X
EXHAUST FAN S/S X X
EXHAUST FAN ALARM X X
EXHAUST FAN STATUS X X X
SMOKE DETECTORS X X X
DISCHARGE AIR TEMP X X X X


GENERAL NOTES:


X
X


X
X
X
X
X
X


X


X
X


X


X
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X


X
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W


X


SPACE PRESSURE X X X
TIMED OVERRIDE X X
SPACE TEMP X X X X
SPACE TEMP SETPOINT X X


AIRETURN AIR TEMP


DISCHARGE AIR TEMP SETPOINT X X


APPLIES TO:
FC-1, FC-2, AND FC-3
EF-22, EF-23, EF-24


AOEXHAUST MODULATING DAMPER


BO


BI


EXHAUST FAN ENABLE/DISABLE


EXHAUST FAN STATUS


E
XH


X
EXHAUST FAN DAMPER


X
X X X


DESCRIPTION - THE SYSTEM CONSISTS OF A FAN COIL UNIT COMPLETE WITH MIXING BOX, FILTER
SECTION, HOT WATER COIL, AND SUPPLY FAN.  A SEPARATE EXHAUST FAN  SERVES BUILDING
PRESSURE RELIEF.  CONTRACTOR TO VERIFY ALL EXISTING EXHAUST  FANS WITHIN PROJECT ARE
CONTROLLED AND NOTIFY ENGINEER IMMEDIATELY IF UNCONTROLLED FANS ARE FOUND.  DAMPERS,
CONTROL VALVES, AND THEIR ACTUATORS, AS WELL AS ALL OTHER CONTROLS REQUIRED SHALL BE
NEW EQUIPMENT FURNISHED AND INSTALLED BY THE TEMPERATURE CONTROLS CONTRACTOR.


SCHEDULING - OCCUPIED/UNOCCUPIED SCHEDULING APPLIES TO THESE SYSTEMS. SCHEDULES TO BE
DETERMINED BY OWNER AND SHALL BE AVAILABLE THROUGH THE OPERATOR WORKSTATION
INTERFACE.


SCHEDULING CONTROLS SPACE SETPOINT TEMPERATURE.  DURING OCCUPIED MODE, AHU SHALL
MAINTAIN SPACE TEMPERATURE AT SETPOINT DICTATED BY SPACE MOUNTED THERMOSTAT (I.E.
68-72°F HEATING, 76-80°F COOLING).  DURING UNOCCUPIED MODE, AHU SHALL MAINTAIN SPACE
TEMPERATURE AT SETBACK TEMPERATURE SETPOINT (I.E. 60°F HEATING, N/A COOLING UNLESS
MORNING COOL-DOWN IS ENABLED, FURTHER DESCRIPTION BELOW)


OCCUPIED/UNOCCUPIED SCHEDULING ALSO CONTROLS VENTILATION.  WHEN SCHEDULED IN THE
OCCUPIED MODE, SUPPLY FAN SHALL OPERATE AND CONTROLLED DEVICES SHALL POSITION WITH
RESPECT TO THEIR PI CONTROL LOOP.  WHEN SCHEDULED IN THE UNOCCUPIED MODE, FANS SHALL
BE SHUT-OFF, RETURN DAMPER FULL OPEN, OUTSIDE AIR DAMPERS CLOSED, AND HEATING WATER
VALVE SHALL BE 100% OPEN.  SUPPLY FAN SHALL BE PERMITTED TO OPERATE ON DEMAND FOR
HEATING.


MORNING WARM-UP: MORNING WARM-UP SHALL BE BASED ON OPTIMUM START PROGRAMMING. AIR
HANDLING UNIT SHALL SUPPLY 85° (ADJ) AIR, OA DAMPER SHALL BE CLOSED, RA DAMPER SHALL BE
OPEN. MORNING WARMUP DISABLE/ENABLE SHALL BE ON GRAPHICS. TIME OF MORNING LIMIT SHALL
ALSO BE ON GRAPHICS.


MORNING COOLDOWN: SHALL BE BASED UPON TREND DATA COLLECTED OVER THE PREVIOUS 7 DAYS
(ADJ) TO DETERMINE WHETHER OR NOT MORNING COOLDOWN IS WARRANTED.  MORNING COOLDOWN
SHALL BE DEEMED WARRANTED IF:


1. DEMAND FOR COOLING OCCURRED ON THE MAJORITY OF THE DAYS IN PREVIOUS PERIOD POLLED.
2. -OR- DAILY MAXIMUM OUTSIDE AIR TEMPERATURE EXCEEDED SPACE TEMPERATURE SETPOINT


FOR A MAJORITY OF THE DAYS THE IN PREVIOUS PERIOD POLLED.


WHEN DEEMED WARRANTED, MORNING COOLDOWN SHALL BE EXECUTED IN LIEU OF MORNING
WARM-UP ROUTINE.  THE MORNING COOLDOWN ROUTINE SHALL BE SCHEDULED TO OCCUR PRIOR TO
OCCUPANCY. PROVIDE ADJUSTABLE DURATION TO PERMIT BUILDING OPERATOR TO TUNE TIME PERIOD
REQUIRED TO FULLY EXECUTE COOLDOWN EXERCISE PRIOR TO OCCUPANCY.  DURING MORNING
COOLDOWN, HEATING WATER VALVE SHALL BE CLOSED AND BAS SHALL MODULATE MIXING BOX
POSITION TO ACHIEVE COOLING DISCHARGE AIR TEMPERATURE.  SUPPLY FAN SHALL STOP AND OSA
DAMPER SHALL SHUT ONCE THE SPACE TEMPERATURE REACHES THE MORNING COOLDOWN SETPOINT
(USER ADJ 60°F TO 68°F).MORNING COOLDOWN DISABLE/ENABLE SHALL BE ON GRAPHICS.


DISCHARGE AIR TEMPERATURE (DAT) CONTROL: DAT SETPOINT SHALL BE 85°F FOR HEATING
AND 55°F FOR COOLING.  MODULATE MIXING BOX POSITION TO MAINTAIN DAT AT SETPOINT
DURING ECONOMIZER COOLING.  IF THE OSA DAMPERS ARE AT MINIMUM POSITION (OR
COMMANDED FURTHER OPEN BY DCV LOGIC) AND THE MIXED AIR TEMPERATURE IS BELOW
DAT SETPOINT, MODULATE HEATING WATER VALVE TO MAINTAIN DAT AT SETPOINT.


MIXED AIR CONTROL: MIXING BOX CONTROL IS  CONTROLLED BY MULTIPLE CONTROL LOOPS-
BCS SHALL HIGH SELECT CONTROL POSITION AMONGST THE FOLLOWING LOOPS:


OCCUPIED/UNOCCUPIED: DAMPER CLOSED DURING UNOCCUPIED AND OPEN TO MINIMUM
POSITION DURING OCCUPIED.  MINIMUM OUTSIDE AIR POSITIONS SHALL NOT BE LESS
THAN 10% OSA DURING OCCUPIED PERIODS.


MIXED AIR TEMPERATURE CONTROL LOOP:  WHEN OUTSIDE AIR TEMPERATURE FALLS
BELOW DISCHARGE AIR SETPOINT BY 2 DEGREE, MIXING DAMPERS SHALL MODULATE TO
MAINTAIN DISCHARGE AIR TEMPERATURE AT SETPOINT.


DEMAND CONTROLLED VENTILATION LOOP: CARBON DIOXIDE LEVEL SHALL BE
MONITORED TO MODULATE  OUTSIDE AIR DAMPERS TO MAINTAIN CARBON DIOXIDE
LEVELS AT SETPOINT (500 PPM ABOVE THE OUTDOOR REFERENCE POINT).


ECONOMIZER CONTROL LOOP:  OPEN OUTSIDE AIR DAMPER, CLOSE RETURN AIR DAMPER.
DURING ECONOMIZER MODE.  COOLING IS VIA ECONOMIZER MODE ONLY, DISABLE
ECONOMIZER COOLING WHEN OUTSIDE AIR TEMPERATURES ARE GREATER THAN INDOOR
SPACE TEMPERATURE SETPOINT.


RELIEF SYSTEMS CONTROL:  THE BUILDING RELIEF SYSTEMS SHALL BE CONTROLLED BASED
ON SPACE PRESSURE REFERENCED AGAINST OUTSIDE AIR PRESSURE.  VALUES INDICATED
BELOW ARE DIFFERENTIAL PRESSURES BETWEEN THE TWO MEASUREMENTS. CONTROL
LOOPS MANAGING THE EXHAUST FAN  DAMPER AND FAN SPEED  (AND THE AUXILIARY GYM
RELIEF DAMPER POSITION) SHALL BE LETHARGIC IN ORDER TO AVOID “HUNTING” OF THE
SYSTEM DUE TO EXTERIOR DOOR USAGE.


UPON A RISE IN SPACE PRESSURE ABOVE NEUTRAL (0.00” WC), OPEN THE BUILDING
EXHAUST DAMPER.  UPON A RISE IN PRESSURE TO +0.02”WC, START EXHAUST FAN ON
LOW SPEED.  VARY POSITION DAMPER AND EXHAUST FAN FROM HIGH TO LOW AS
BUILDING PRESSURE RISES FROM +0.03”WC TO +0.10”WC.


FEATURES -
1. DISCHARGE AIR TEMPERATURE SHALL BE TRENDED HOURLY.
2. GENERATE AN ALARM SHOULD DISCHARGE AIR TEMPERATURE STRAY BELOW


DISCHARGE AIR TEMPERATURE SETPOINT BY 5 DEG OR MORE.
3. GENERATE AN ALARM SHOULD ANY FAN STATUS NOT MATCH FAN COMMAND.
4. GENERATE AN ALARM AND OPEN HEATING VALVE TO 100% SHOULD FREEZE STAT TRIP


AND DAMPERS SHALL GO TO UNOCCUPIED MODE POSITION.
5. HOURLY TREND ITEMS INDICATED IN THE POINTS LIST TO BE TRENDED.  STORE DATA


FOR 1 YEAR PRIOR TO PURGING.
6. GENERATE ALARMS AS INDICATED IN THE POINTS LIST AND IN THE SEQUENCE OF


CONTROL ABOVE.


AISPACE PRESSURE


NONE
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SCALE:


SCALE:


VFDVFD


S


D
D


D


HWS


HWR


G


HWR6" HWR


6" HWS


D


HWS
HWR


2"
2"


4" 4"


3"


4" 4"


3"


4" 4" 4" 4"


6"
8"4"


D
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S


EXISTING BOILER PIPING DIAGRAM


NEW BOILER PIPING DIAGRAM


1


2


11


3


RE:X/M6.2 FOR PUMP ASSEMBLY DIAGRAM.


PIGTAIL PRESSURE GAUGE CONNECTION. 1/2"
PIPING TO GAUGES, TYP.


RE: Y/M6.2 FOR POT FEEDER CONNECTION.


1


FLAG NOTES:


2 2


2


3


1. COALESCING TYPE AIR SEPARATOR WITH WITH
AUTOMATIC RELIEF FLOAT.


2. EXTEND DRAIN TO NEAREST FLOOR SINK FOR
INDIRECT CONNECTION. DO NOT COMBINE DRAIN
WITH OTHERS.


3. PROVIDE ALL STRAINERS WITH BLOWDOWN BALL
VALVE, HOSE END THREAD, GASKETED CAP AND
CHAIN.


4. PROVIDE GASKETED CAP AND CHAIN FOR DRAINS.


5. EXTEND ALL SAFETY RELIEF VALVES TO DRAIN PER
VALVE MFG's RECOMMENDATIONS WITHOUT PIPE
BELLIES OR UPWARD SLOPE. DO NOT COMBINE
WITH OTHERS.


6. INDICATES UNION OR FLANGE CONNECTION FOR
SERVICE PURPOSES.  DIELECTRIC UNIONS NOT
PERMITTED EXCEPT AT DOMESTIC WATER
CONNECTIONS TO WATER HEATERS. PROVIDE
DIELECTRIC NIPPLES OR FLANGES AT FERROUS TO
NON-FERROUS PIPING MATERIAL TRANSITIONS.


7. DIAGRAM IS SCHEMATIC IN NATURE. NOT ALL
APPURTENANCES REQ'D ARE NECESSARILY SHOWN.
PROVIDE SYSTEM ACCESS, VALVING, AND DRAINAGE
AS REQ'D FOR PROPER SYSTEM MAINTENANCE AND
PURGE/FILL PROCEDURES.


8. PROVIDE MANUAL AIR VENT AT ALL HIGH POINTS
AND MANUAL DRAIN VALVES AT ALL LOW POINTS.
PIPE DRAIN VALVES TO A SUITABLE LOCATION WHEN
DRAINS ARE IN A LOCATION IN WHICH THEIR
DRAINAGE WILL BE A NUISANCE OR CAUSE DAMAGE.


9. ALL PARALLEL EQUIPMENT SUCH AS BOILERS, AND
PUMPS, TANKS, ETC. SHALL BE PIPED IN TRUE
REVERSED RETURN FASHION FOR AUTOMATIC
FLOW BALANCING BETWEEN THE PARALLEL ITEMS.


10. PROVIDE 4" HIGH CONCRETE SHOP KEEPING PAD IN
ADDITION TO MFG's BASE FOR ALL FLOOR MOUNTED
EQUIPMENT. COORDINATE EXACT PAD SIZES AND
LOCATIONS WITH PIPING SHOP DRAWINGS AND
CONCRETE CONTRACTOR. RE-USE OF (E) SHOP
KEEPING PADS IS ACCEPTABLE.


11. ALL ISOLATION VALVES OF BALL TYPE SHALL BE
FULL PORT VALVES EQUIVALENT TO PIPE SIZE
SHOWN.


12. ROUTE COMBUSTION EQUIPMENT AND VENT STACK
TEE CONDENSATE DRAIN LINES AND INDIRECT
CONNECT TO CONDENSATE NEUTRALIZATION BASIN
SIZED PER COMBUSTION EQUIPMENT MFG's
RECOMMENDATIONS. INDIRECT CONNECT BASIN
OUTLET TO NEAREST WASTE RECEPTOR.


13. REFER TO CONTROLS DRAWINGS FOR ADDITIONAL
DEVICE REQUIREMENTS SUCH AS PRESSURE AND
TEMPERATURE PICKUP LOCATIONS.


14. PROVIDE DOWNWARD GAS FLOW INTO
SEDIMENT/DRIP LEG TEES.


PLANT PIPING NOTES:


BOILER SHUNT PUMP, TYP.


P-2 P-1


2"HWS/HWR TO COMBUSTION
AIR BLOWER & KITCHEN.


(E) PUMP, P-4.


DEMO (E) BUILDING HEATING
WATER DISTRIBUTION PUMP.


DEMO (E) BOILER, ASSOCIATED SHUNT
PUMP, ISOLATION VALVING, FLUE
CONNECTOR AND GAS PIPING DROP,
TYP. 2.


PROVIDE UNION AT
CONNECTION TO
MFG PROVIDED
HEADER, TYP.


TO MFG PROVIDED
INLET GAS TRAIN,
TYP.


B-2 B-1


REMOVE TEE FITTING &
REPLACE W/ STRAIGHT
PIPING.


FLEXIBLE PIPING EQUIPMENT CONNECTOR VIA
STAINLESS FLEXIBLE PIPE.  RUBBERIZED
FLEXIBLE CONNECTORS NOT PERMITTED, TYP.


2"HWS/HWR TO MECH ROOM
UNIT HEATER & KITCHEN.


(N) AIR SEPARATOR


REMOVE TEE &
REPLACE WITH
STRAIGHT PIPING


CAP HIGH TEMPERATURE
WATER RETURN INLET
TYP.


NONE


NONE


HWS


HWR


G


HWRHWR


HWS


G G
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DUCT MOUNTED REGISTER
NO SCALE


AIRFLOW DIRECTION


45° ENTRY


TO DUCT.
AT CONNECTION
BOOT SEAL


SUPPLY


TURNED IN


MIN 6"


O.B.D.


GRILLE.


FLANGE.


RETURN
AIRFLOW DIRECTION


SA


D


RA


HWS


HWR


HWS


HWR


CEILING GRILLE SIZE
DUCT TRANSITION FROM


TO DAMPER SIZE.


NO SCALE


NO SCALE


NO SCALE


FLUE THRU ROOF DIAGRAM


DUCT HANGER DIAGRAM


GOOSENECK DIAGRAM


FAN COIL UNIT INSTALLATION
NO SCALE


NO SCALE


EXHAUST FAN EF19 DIAGRAMEXHAUST FAN DIAGRAM
( HORIZONTAL DISCHARGE )NO SCALE


UNIT CONVECTOR DIAGRAM
NO SCALE


(E) COIL PIPING DIAGRAM (RTU-16)
NO SCALE


H & V UNIT PIPING DIAGRAM
NO SCALE


TYPICAL DUCT REHEAT COIL PIPING DIAGRAM
NO SCALE


LOCKER ROOM CABINET HEATER PIPING DIAGRAM
NO SCALE


EXISTING HOT WATER COIL CONNECTION
NO SCALE


UNIT HEATER PIPING DIAGRAM
NO SCALE


FINNED TUBE RADIATION PIPING DIAGRAM
NO SCALE


NO SCALE


TYPICAL DIFFUSER CONNECTION DIAGRAM


ROOF EXHAUST FAN DIAGRAM
NO SCALE


SINGLE SUCTION PUMP
ASSEMBLY DIAGRAM
NO SCALE


CHEMICAL FEEDER DIAGRAM
NO SCALE


Y


XY


AIR HANDLING UNIT DRAIN TRAP DIAGRAM
NO SCALE S


M


D


ABG


H


K


J


L


NT


U P


QV


R


F


E


C


RTU DIAGRAM
NO SCALE


APPLIES TO SCIENCE ROOM ADDITION COILS ADDED CIRCA 1993


APPLIES TO ORIGINAL REHEAT COILS INSTALLED CIRCA 1968


OFF DIAGRAM
45° DUCT TAKE-


NO SCALE
D


H
W


R


H
W


S


H
W


R


H
W


S


4 8 1 2 3 12 10


13


5 11


FLAG NOTES:
AIR TUNNEL MAX SPEED 500 FPM.


SUPPLY FAN.


FILTER SECTION.  500 FPM MAX


4 ROW CHANGEOVER COIL. 500 FPM MAX.


OSA DAMPER. 1000 FPM MAX.


INSULATED EXTERIOR DUCTWORK.


INSULATED PIPE CHASE BUILT INTO CURB.


DIFFUSER PLATE.


INSULATED ROOF CURB.


RETURN FAN.


EXHAUST DAMPER


MIXING DAMPER


RETURN AIR PLENUM IN ROOF CURB


(E) SUPPLY AIR PENETRATION


(E) RETURN AIR PENETRATION


1


2


3


4


5


6


7


8


9


10


11


12


13
9


14


15


14


6


79
15


2-1/2"


2-
1/


2"


2-1/2"


2-
1/


2"


2-
1/


2"


2-1/2"


2-
1/


2"


SPOT WELD REINFORCING


COUNTER FLASHING.
FLASHING AND


20" MIN.


1/4" SCREEN.


PLUS 25%.


ANGLE.


WATERPROOF DUCT


DUCT SIZE


INSIDE.
W/ STIFFENERS


NUT & BOLT.


12" MIN.


135°


8" MIN.


FRAME.
SCREEN


COOR'D ROOF PENETRATION
WITH ROOF MANUFACTURER.


ROUND HANGER


VIBRATION ISOLATOR.


ROD (TYP) WITH


DOUBLE LOCKNUT.


EXCEPTION OF FAN
COILS LOCATED IN ATTIC.


RETURN AIR PLENUM
FULL SIZE OF
UNIT CONNECTION.


NOTES:


S.A.
FAN COIL UNIT


FILTER W/
ACCESS PANEL.


R.A. DUCT.


ACOUSTICAL


VOLUME DAMPER.


CEILING


O
.A


.


LINING.


CURB
(E) DUCT WITH


18
" M


IN
.


PIPE STAND FROM EQUIPMENT


HOUSED SPRING ISOLATORS


SUPPORT ALL DUCT ON


FULL PERIMETER


1" DEFLECTION.


SUPPORT RAIL.


EQUIPMENT PLATFORM.


FLEXIBLE CONNECTION.


FAN. ANGULAR UP
CENTRIFUGAL UTILITY


DISCHARGE.
SAME SIZE AS UNIT


ROOF


OPENING.


(N) GRILLE


(E) CEILING


(E) ROOF CAP TO
REMAIN.


(E) FLASHING AND
COUNTERFLASHING.
CONFIRM WATER
TIGHT.


CEILING DIFFUSER.


ROOF.


FLUE.


DRAFT PREVENTER
BOTTOM OF BACK-


DOUBLE WALL


MIN. ABOVE ANY
SHALL BE 2'-0"


ROOF WITHIN 10'-0".


CLEAR.


FLASHING.


2" MIN.


UL LISTED VENT CAP SUITED
FOR CATEGORY IV VENT
DUTY. TO BE SUBMITTED W/
BREECHING DESIGN SHOP
DRAWINGS.


1/4" ALL THREAD.


THREAD BY M.C.


GRINNEL 110 R,


NUT, WASHER & ALL


STRUCTURE BY G.C.


ROD EYE (SOCKET)


STRAP BY M.C.


BAR JOIST OR OTHER


SHEET METAL


OR EQUAL.


SPIRAL DUCT.


CEILING DIFFUSER.


INSULATED FLEX DUCT.


EXTERIOR DUCT INSULATION.


AS REQUIRED.
SQUARE TO ROUND ADAPTER


S.S. WORM DRIVE CLAMP.


SHEET METAL STRAP


SPIN-IN FITTING WITH


SHEET METAL SHIELD


S.B.D.


INTERNALLY LINED
SUPPLY DUCT, EXISTING
DUCT, OR AS NOTED IN
SPECIFICATIONS.


DUCT ACCESS PANEL


(E) EXHAUST FAN.


REPLACE  ALL (E) PNEUMATIC
DAMPER ACTUATOR WITH
ELECTRONIC DAMPER ACTUATORS
AND REFER TO EXHAUST FAN
SCHEDULE FOR ADDITIONAL
INFORMATION.


SUCTION DIFFUSER.


DIAGRAM


4" CONC. BASE.


CONNECTION, SEE
CHEMICAL FEEDER


FLOOR DRAIN.
PIPE INDIRECT TO


FLEXIBLE PUMP
CONNECTION


FLOOR DRAIN.
PIPE INDIRECT TO


TO PUMP DISCHARGE.


PLUG OR BALL


TO PUMP SUCTION.


OVER 4 FT. ABOVE
TOP OF FEEDER NOT


CONNECT TO PUMP


1/4" PETCOCK.


3/4"


POT FEEDER ASSEMBLY


VALVE, TYP.


FLOOR.3/4"


COMBINATION BUTTERFLY
ISOLATION / FLOW BALANCE
VALVE


SAME SIZE AS THE NIPPLE ON THE


SPILL TO ROOF


PITCH DOWN TOWARD DRAIN


CLEAN OUT, TYP.


DRAIN PAN


B


A


PAN
DRAIN


1.


CONDENSATE PROVISIONS REQ'D
FOR FUTURE COOLING VIA
CHANGE-OVER.


2 SHEET METAL DRAIN PAN WITH.


CHANGEOVER CONNECTION.
IN CEILING FOR FURTURE
CONDENSATE DRAIN CAP


MOISTURE SENSOR FOR AUTOMATIC
UNIT SHUTOFF.


45°


DAMPER IF H<8"


TAKE-OFF.
AROUND ENTIRE
SEAL AIRTIGHT


OPPOSED BLADE
DAMPER IF H>=8"


SINGLE BLADE


6" MINIMUM.
1/4 OF "W" OR


END
BEARING


W


H


4' MIN. EXTENSION TO LIMIT
SYSTEM EFFECT.


FAN
(N) EXH.


MANUAL VOLUME
DAMPERS (OPERATED
FROM TOP OF FLOOR)


AIR DUCT


HWS LINE


HWR LINE


WALL


COIL


3/8" BALL VALVE FOR
AIR VENT AT HIGH
POINT.


UNION


DRAIN AT LOW POINT


ABOVE STORAGE ROOM
CEILING.


2-1/2"


STRAINER


BALL VALVE


SUPPLY RETURN


P & T PLUGS


PUMP (P-1)


BALANCE VALVE W/FLOW
READ-OUT VALVES (B & G
CIRCUIT SETTER).


PIPE REDUCER TYP.


3-WAY MIXING
CONTROL VALVE
(CV 30 TO 35)


DEMO (E) CONTROL VALVE FOR
REPLACEMENT W/ 2WAY DDC
CONTROL VALVE.


DEMO (E) PIPING
CONNECTIONS.


(E) COIL TO
REMAIN.


REPLACE (E) MANUAL
AIR VENT W/(N).


HWR


HWS


(N) DDC CONTROL
VALVE.


NOTE:
PIPE ALL MULTI-ROW COILS
FOR COUNTER FLOW. REFER
TO CONTROLS DRAWINGS
FOR CONTROL VALVE TYPE,
(ANALOG VS. BINARY).


BALL VALVE UP TO 2".
BUTTERFLY VALVE 2 1/2"
AND ABOVE.


EXISTING NEW


DEMO (E) COIL, ALL
VALVING &
SPECIALTIES FOR
REPLACEMENT
W/NEW.


REPLACE (E) MANUAL
AIR VENT W/(N).


(N) DDC CONTROL
VALVE.


NOTE:
PIPE ALL MULTI-ROW COILS FOR
COUNTER FLOW.


REFER TO CONTROLS DRAWINGS
FOR CONTROL VALVE TYPE, (ANALOG
VS. BINARY).


BALL VALVE UP TO 2".
BUTTERFLY VALVE 2 1/2"
AND ABOVE.


HWR


HWS


EXISTING NEW
EXISTING NEW


(N) DDC CONTROL


REPLACE MANUAL
AIR VENT.


COIL COIL


COILCOIL


COIL COIL


REPLACE CONTROL VALVE ON
ORIGINAL CABINET HEATER
TYPES C&D. ADD (N) CONTROL
VALVE TO REMAINING CABINET
HEATERS.


COIL


EXISTING NEW


COIL


ADD (N) HWR BALL
VALVE, TYP,


(N) BALANCE
VALVE


(N) DDC CONTROL
VALVE


REMOVE (E) BALANCE. COCK
FOR REPLACEMENT W/NEW.


DEMO HWS LINE AS
REQUIRED FOR
INSTALLATION OF  (N)
CONTROL VALVE.


REPLACE W/NEW.


NOTE:
ENGINEER TO CONFIRM ISOLATION
VALVES SUITABLE FOR RE-USE.


EXISTING NEW


(N) DDC
CONTROL VALVE.


FINNED TUBES ARE INTENDED TO
REMAIN W/REPLACEMENT OF VALVING
AND SPECIALITIES ONLY. SEE PLANS
FOR LOCATION.


EXISTING NEW


UNION, TYP.


BALANCING VALVE


SIZE OF PIPE AS SHOWN
ON PLANS, 3/4" MIN.


FULL SIZE TEE


6" FULL SIZE NIPPLE


COIN OPERATED
VENT IN ACCESSIBLE
LOCATION.


1/4" COPPER TUBING


CONTROL VALVE


SHEET METAL DRIP PAN
BELOW CONTROL VALVE


BALL VALVE, TYP.


NOTE:
THIS DIAGRAM ALSO
APPLIES TO CABINET
& UNIT HEATERS.


EXISTING NEW


UNIT CONVECTORS ARE
INTENDED TO REMAIN WITH
REPLACEMENT OF VALVING
AND SPECIALITIES ONLY. SEE
PLANS FOR LOCATION.


1.


2.


Consulting Engineers, Inc.
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SPACE & SYSTEM VENTILATION CALCULATIONS


SY
ST
EM ZONE


ROOM
TYPE


ROOM
TAG


ROOM
AREA
(SF)


2006 IMC TABLE 403.3 ‐ REQUIRED OUTDOOR VENTILATION AIR
OUTDOOR AIR


(CFM/SF)


AIRFLOW
(CFM)


from H&V
calcs


DESIGN
HEATING
SUPPLY


AIRFLOW (CFM)


ZONE OA
FRACTION


COMMON VENTILATION SYSTEM
CORRECTION


(2006 IMC SECTION 403.3.2)
OCCUPANCY


CLASSIFICATION


OCCUPANT
DENSITY


(PERSONS/1000SF)


OCCUPANT LOAD
(# OF PEOPLE)


OUTDOOR AIR
(CFM/PERSON)


OUTDOOR AIR
RATE (CFM)


RT
U
‐1


1‐1 Classroom A248 832 Note 1 36 30 15 450 0.54 1040 1040 0.43 Uncorrected Total OA = 1880


1‐2 Classroom A240 832 Note 1 36 30 15 450 0.54 1040 1040 0.43 Total SA = 4275


1‐3
Classroom A246 832 Note 1 36 30 15 450 0.54 850 850 0.53 X = Total OA / Total SA = 0.44


Seminar A244A 185 Office 7 2 20 40 0.22 278 280 0.14 Z = Critical OA Fraction = 0.53


1‐4
Classroom A242 832 Note 1 36 30 15 450 0.54 850 850 0.53 Y = X / (1 + X ‐ Z) = 0.48


Office A244 166 Office 7 2 20 40 0.24 216 215 0.19 Corrected OA req'mt = 2070


RT
U
‐2


2‐1 Classroom A238 832 Note 1 36 30 15 450 0.54 1042 1040 0.43 Uncorrected Total OA = 1840


2‐2 Classroom A230 832 Note 1 36 30 15 450 0.54 1042 1040 0.43 Total SA = 4070


2‐3
Classroom A236 832 Note 1 36 30 15 450 0.54 850 850 0.53 X = Total OA / Total SA = 0.45


Storage A234A 185 Storage ‐ ‐ ‐ 0 0.00 75 75 0.00 Z = Critical OA Fraction = 0.53


2‐4
Classroom A232 832 Note 1 36 30 15 450 0.54 850 850 0.53 Y = X / (1 + X ‐ Z) = 0.49


Office A234 166 Office 7 2 20 40 0.24 216 215 0.19 Corrected OA req'mt = 2000


RT
U
‐3


3‐1
Science A245 1033 Note 1 29 30 15 450 0.44 850 850 0.53 Uncorrected Total OA = 2825


Projects ____ 330 Office 7 3 15 45 0.14 429 300 0.15 Total SA = 8405


3‐2
Science A243 1033 Note 1 29 30 15 450 0.44 850 850 0.53 X = Total OA / Total SA = 0.34


Storage/Server A241 183 Storage ‐ ‐ ‐ 0 0.00 50 50 0.00 Z = Critical OA Fraction = 0.53


3‐3 Science A145 1033 Note 1 29 30 15 450 0.44 850 850 0.53 Y = X / (1 + X ‐ Z) = 0.42


3‐4 Science A143 1033 Note 1 29 30 15 450 0.44 850 850 0.53 Corrected OA req'mt = 3510


3‐5 Corridor A405 391 Corridor ‐ ‐ ‐ 0 0.00 75 75 0.00


3‐6 Science A249 1101 Note 1 27 30 15 450 0.41 2087 2085 0.22


3‐7 Science A149 1101 Note 1 27 30 15 450 0.41 2087 2085 0.22


3‐8
Workroom A147 156 Office 7 2 20 40 0.26 203 205 0.20


Workroom A247 156 Office 7 2 20 40 0.26 203 205 0.20


RT
U
‐4


4‐1 Library A133 2811 Library 20 57 15 855 0.30 450 2050 0.42 Uncorrected Total OA = 1775


4‐2
Lib Classroom A133C 720 Library 20 15 15 225 0.31 450 450 0.50 Total SA = 4075


Girls Toilet A237 EXH Toilet Rm ‐ ‐ Exh Only ‐ ‐ 35 35 ‐ X = Total OA / Total SA = 0.44


4‐3


Computers A135 480 Classroom 50 24 15 360 0.75 450 750 0.48 Z = Critical OA Fraction = 0.53


Office A133A 120 Office 7 1 20 20 0.17 156 155 0.13 Y = X / (1 + X ‐ Z) = 0.48


Audio/Visual A133B 420 Classroom 50 21 15 315 0.75 450 600 0.53 Corrected OA req'mt = 1950


Boys Toilet A137 EXH Toilet Rm ‐ ‐ Exh Only ‐ ‐ 36 35 ‐


RT
U
‐5


5‐1


Classroom A146 832 Note 1 36 30 15 450 0.54 450 850 0.53 Uncorrected Total OA = 1880


Office A144 166 Office 7 2 20 40 0.24 216 215 0.19 Total SA = 4275


Seminar A144A 185 Office 7 2 20 40 0.22 278 280 0.14 X = Total OA / Total SA = 0.44


5‐2 Classroom A142 832 Note 1 36 30 15 450 0.54 450 850 0.53 Z = Critical OA Fraction = 0.53


5‐3 Classroom A148 832 Note 1 36 30 15 450 0.54 1040 1040 0.43 Y = X / (1 + X ‐ Z) = 0.48


5‐4 Classroom A140 832 Note 1 36 30 15 450 0.54 1040 1040 0.43 Corrected OA req'mt = 2070


RT
U
‐6


6‐1


Classroom A136 832 Note 1 36 30 15 450 0.54 450 850 0.53 Uncorrected Total OA = 1880


Office A134 166 Office 7 2 20 40 0.24 216 215 0.19 Total SA = 4275


Seminar A134A 185 Office 7 2 20 40 0.22 278 280 0.14 X = Total OA / Total SA = 0.44


6‐2 Classroom A132 832 Note 1 36 30 15 450 0.54 450 850 0.53 Z = Critical OA Fraction = 0.53


6‐3 Classroom A138 832 Note 1 36 30 15 450 0.54 1040 1040 0.43 Y = X / (1 + X ‐ Z) = 0.48


6‐4 Classroom A130 832 Note 1 36 30 15 450 0.54 1040 1040 0.43 Corrected OA req'mt = 2070


RT
U
‐7


7‐1 Classroom B226 980 Note 1 31 30 15 450 0.46 1703 1705 0.26 Uncorrected Total OA = 1840


7‐2 Homemaking B220 1140 Note 1 26 30 15 450 0.39 2064 2065 0.22 Total SA = 5980


7‐3


Art B224 819 Note 1 37 30 15 450 0.55 450 750 0.60 X = Total OA / Total SA = 0.31


Office B224A 110 Office 7 1 20 20 0.18 143 145 0.14 Z = Critical OA Fraction = 0.60


Storage B226A 143 Storage ‐ ‐ ‐ 0 0.00 411 410 0.00 Y = X / (1 + X ‐ Z) = 0.43


7‐4
Clothing B222 975 Note 1 31 30 15 450 0.46 450 750 0.60 Corrected OA req'mt = 2600


Office B220A 120 Office 7 1 20 20 0.17 156 155 0.13


AH
U
‐8


8‐1


Cafetorium B109 4320 Cafeteria 100 432 20 8640 2.00 8640 13800 0.63 Uncorrected Total OA = 9048


Teacher Dining B205 216 Dining 70 16 20 320 1.48 432 550 0.58 Total SA = 14500


Corridor B241 880 Corridor ‐ ‐ 0.10 CFM/SF 88 0.10 88 150 0.59 X = Total OA / Total SA = 0.62


Z = Critical OA Fraction = 0.63


Y = X / (1 + X ‐ Z) = 0.63


Corrected OA req'mt = 9070


AH
U
‐9


9‐1 Stage B107 1376 Stage 70 97 15 1455 1.06 1445 3200 0.45 Uncorrected Total OA = 2395


9‐2 Band Room B103 1088 Classroom Note 1 30 15 450 0.41 450 1200 0.38 Total SA = 6600


9‐3


Vocal Music B203 728 Classroom Note 1 30 15 450 0.62 450 1800 0.25 X = Total OA / Total SA = 0.36


Office B103A 95 Office 7 1 20 20 0.21 124 175 0.11 Z = Critical OA Fraction = 0.45


Office B203A 100 Office 7 1 20 20 0.20 130 175 0.11 Y = X / (1 + X ‐ Z) = 0.40


Instr Stor. B107A 100 Storage ‐ ‐ ‐ 0 0.00 10 50 0.00 Corrected OA req'mt = 2640


AH
U
‐1
0


10‐1 Faculty Lounge B124 832 Office 7 6 20 120 0.14 1083 1085 0.11 Uncorrected Total OA = 1610


10‐2 Office B122 114 Office 7 1 20 20 0.18 148 150 0.13 Total SA = 6685


10‐3 Classroom B112 435 Classroom 50 22 15 330 0.76 359 750 0.44 X = Total OA / Total SA = 0.24


10‐4 Classroom B110 493 Classroom 50 25 15 375 0.76 409 800 0.47 Z = Critical OA Fraction = 0.54


10‐5 Counseling B108D 96 Office 7 1 20 20 0.21 245 245 0.08 Y = X / (1 + X ‐ Z) = 0.34


10‐6 Counseling B106B 112 Office 7 1 20 20 0.18 283 285 0.07 Corrected OA req'mt = 2300


10‐7 Files B106A 54 Storage ‐ ‐ ‐ 0 0.00 115 115 0.00


10‐8 Waiting B106 450 Reception Area 60 27 15 405 0.90 404 750 0.54


10‐9
Health Room B104A 200 Office 7 2 20 40 0.20 258 260 0.15


Toilet B104B 20 Restroom ‐ ‐ Exh Only ‐ ‐ ‐ Baseboard only ‐


10‐10 Principal B102C 322 Office 7 3 20 60 0.19 476 475 0.13


10‐11 Asst. Principal B102A 234 Office 7 2 20 40 0.17 379 380 0.11


10‐12 General Office B104 384 Office 7 3 20 60 0.16 499 500 0.12


10‐13 General Office B102 483 Office 7 4 20 80 0.17 627 625 0.13


10‐14 Office B102B 150 Office 7 2 20 40 0.27 266 265 0.15


AHU‐11


Gymnasium C101 ‐ East
2288 Playing Floor 30 69 20 1380 0.60 4876 7250 0.19 Uncorrected Total OA = 2565


525 Spectator Area 150 79 15 1185 2.26 1175 6250 0.19 Total SA = 13500


X = Total OA / Total SA = 0.19


Z = Critical OA Fraction = 0.19


Y = X / (1 + X ‐ Z) = 0.19


Corrected OA req'mt = 2570


AHU‐12


Gymnasium C101 ‐ West
2288 Playing Floor 30 69 20 1380 0.60 5140 7250 0.19 Uncorrected Total OA = 2565


525 Spectator Area 150 79 15 1185 2.26 1175 6250 0.19 Total SA = 13500


X = Total OA / Total SA = 0.19


Z = Critical OA Fraction = 0.19


Y = X / (1 + X ‐ Z) = 0.19


Corrected OA req'mt = 2570


AHU‐13


Gymnasium C100 2304 Playing Floor 30 70 20 1400 0.61 5140 10500 0.13 Single Zone System


Total SA = 10500


Total OA = 1400


RT
U
‐1
4


14‐1A Computer Lab B223 600 Note 2 40 24 15 360 0.60 738 740 0.49 Uncorrected Total OA = 1943


14‐1B Computer Lab B223 332 Note 2 39 13 15 195 0.59 408 410 0.48 Total SA = 4130


14‐2 Classroom B221 667 Note 1 45 30 15 450 0.67 428 800 0.56 X = Total OA / Total SA = 0.47


14‐3


Production B123 286 Classroom 50 15 15 225 0.79 199 450 0.50 Z = Critical OA Fraction = 0.56


TV Audio B123B 120 Classroom 50 6 15 90 0.75 120 160 0.56 Y = X / (1 + X ‐ Z) = 0.52


Electrical B125 60 ‐ ‐ ‐ ‐ ‐ #VALUE! 0 ‐ Corrected OA req'mt = 2140


Data/Com B127 90 ‐ ‐ ‐ ‐ ‐ #VALUE! 290 290 ‐


Corridor B403 678 Corridor ‐ ‐ ‐ 67.8 0.10 68 125 0.54


14‐4 Computers B121 958 Note 2 39 37 15 555 0.58 1148 1150 0.48


RT
U
‐1
5


15‐1 Classroom A305 832 Note 1 36 30 15 450 0.54 1771 1770 0.25 Uncorrected Total OA = 1931


15‐2 Classroom A304 832 Note 1 36 30 15 450 0.54 1771 1770 0.25 Total SA = 8510


15‐3
Classroom A303 832 Note 1 36 30 15 450 0.54 784 785 0.57 X = Total OA / Total SA = 0.23


Storage A301 168 Storage ‐ ‐ ‐ ‐ 505 505 ‐ Z = Critical OA Fraction = 0.57


15‐4
Classroom A302 832 Note 1 36 30 15 450 0.54 784 785 0.57 Y = X / (1 + X ‐ Z) = 0.35


Storage A300 168 Storage ‐ ‐ ‐ ‐ 505 505 ‐ Corrected OA req'mt = 2960


15‐5 Corridor West A430 306 Corridor ‐ ‐ 0.10 CFM/SF 31 0.10 573 575 0.05


15‐6 Corridor East A430 1000 Corridor ‐ ‐ 0.10 CFM/SF 100 0.10 1801 1800 0.06


RTU‐16


Gymnasium C200
6706 Playing Floor 30 202 20 4040 0.60 4876 6000 0.67 Uncorrected Total OA = 5585


686 Spectator Area 150 103 15 1545 2.25 1175 2300 0.67 Total SA = 8300


X = Total OA / Total SA = 0.67


Z = Critical OA Fraction = 0.67


Y = X / (1 + X ‐ Z) = 0.67


Corrected OA req'mt = 5590


NOTES
1 Classroom Occupant load is based on Poudre School District target teacher to student ratio of 25:1 plus safety factor for a total typical classroom occupancy of 30 people.
2 Computer Classroom Occupancy load is based on computer workstation quantity of 33 plus 10% safety factor for a total occupany of 37 people.


BOILER SCHEDULE


MARK SERVICE BOILER
TYPE


FUEL
TYPE


HEATING CAPACITY
L.W.T.


(°F)
E.W.T.


(°F)


BURNER
VENT
TYPE


MANUFACTURER*
& MODEL # ACCESSORIES REMARKSINPUT


@ S.L.
(MBH)


OUTPUT
@ ALT.
(MBH)


MINIMUM
A.F.U.E. HP VOLT/


PH


B-1 HEATING
TRIPLE PASS


CONDENSING STAINLESS
STEEL


NATURAL
GAS 3378 2766 92% 150 110 - 208/3 CATEGORY IV


AL29-4C BUDERUS SB735-970 FULLY MODULATING POWER
FLAME BURNER C3-G-25B -


B-2 HEATING
TRIPLE PASS


CONDENSING STAINLESS
STEEL


NATURAL
GAS 3378 2766 92% 150 110 - 208/3 CATEGORY IV


AL29-4C BUDERUS SB735-970 FULLY MODULATING POWER
FLAME BURNER C3-G-25B -


GENERAL NOTES:
A: AFUE LISTED VALUE IS AT 110 DEGREE RETURN WATER TEMP AND 100% FIRE RATING AT SEA LEVEL.  OUTPUT IS BASED ON UPSIZED BURNER LISTED IN ACCESSORIES
B:


PUMP SCHEDULE


MARK SERVICE TYPE GPM TDH (FT) FLUID
MOTOR


MANUFACTURER*
     & MODEL # ACCESSORIES REMARKS


HP RPM VOLT/
PH


P-1 BLDG CIRC BASE MTD END
SUCTION 200 60 30% P.G. 7.5 1760 208/3 TACO FI2508 SUCTION DIFFUSER PREM EFF. INVERTER READY


MOTOR


P-2 BLDG CIRC BASE MTD END
SUCTION 200 60 30% P.G. 7.5 1760 208/3  TACO FI2508 SUCTION DIFFUSER PREM EFF. INVERTER READY


MOTOR


GENERAL NOTES:
A:
B:


MISCELLANEOUS MECHANICAL EQUIPMENT SCHEDULE


MARK SERVICE TYPE CAPACITY
ELECTRICAL


MANUFACTURER*  &
MODEL # ACCESSORIES REMARKS


HP VOLT/
PH


AS-1 HEATING WATER COALESCING 700 GPM - - BELL & GOSSETT CRS 6" AUTOMATIC AIR VENT,
BLOWDOWN VALVE -


- - - - - - - - -


- - - - - - - - -


MANUFACTURERS:
 *


GENERAL NOTES:
A:
B:


1. ALL  VFD'S FOR MECHANICAL EQUIPMENT SHALL BE
FURNISHED, SET IN PLACE, AND WIRED BY EC. EACH
SHALL BE OF ONE MANUFACTURER OR AVAILABLE
THROUGH ONE MANUFACTURER TO FACILITATE
EASE OF MAINTENANCE.


2. NOT ALL EQUIPMENT REQUIRED UNDER THIS
CONTRACT IS NECESSARILY SPECIFIED ON THE
SCHEDULE SHEETS. PLAN & DIAGRAM NOTATIONS
AND PROJECT MANUAL CONTAIN EQUIPMENT
SPECIFICATIONS AS WELL.


(ASHRAE 90.1-2004 & 2007)
3. MECHANICAL EQUIPMENT THAT IS NOT COVERED


BY THE U.S. NATIONAL APPLIANCE ENERGY
CONSERVATION ACT (NAECA) OF 1987 SHALL CARRY
A PERMANENT LABEL INSTALLED BY THE
MANUFACTURER STATING THAT THE EQUIPMENT
COMPLIES WITH THE REQUIREMENTS OF STANDARD
90.1.


(ASHRAE 62.1)
4. ALL AIR MOVING EQUIPMENT SUBJECT TO THE


SCOPE OF ASHRAE 62.1 AND SHALL COMPLY WITH
CONSTRUCTION REQ'MTS THEREIN.


5. NOT ALL CAPACITIES, CHARACTERISTICS, AND
CONSTRUCTION FEATURES REQUIRED ARE
NECESSARILY INDICATED IN THE EQUIPMENT
SCHEDULES. RE: PLANS AND SPECIFICATIONS FOR
ADDITIONAL REQ'MTS.


6. CAPACITIES, CHARACTERISTICS, AND
CONSTRUCTION FEATURES OF THE SCHEDULED
EQUIPMENT ARE HEREBY INCORPORATED INTO THE
PROJECT REQUIREMENTS. EQUIVALENT PRODUCTS
PERFORMANCE AND CONSTRUCTION FEATURES
SHALL MEET OR EXCEED THAT OF THE SPECIFIED
EQUIPMENT WHETHER SCHEDULED OR NOT.


7. NOT ALL EQUIPMENT AVAILABLE FROM LISTED
"EQUIVALENT" MANUFACTURERS LISTED IS
NECESSARILY EQUIVALENT TO THE BASIS OF
DESIGN EQUIPMENT SPECIFIED. CONTRACTOR
SHALL BE SOLELY RESPONSIBLE FOR ANY COSTS,
RESULTANT CHANGES TO OTHER DIVISIONS, AND
SPATIAL REQ'MTS FOR EQUIPMENT OTHER THAN
SCHEDULED.


SCHEDULE NOTES:


PLUMBING FIXTURE SCHEDULE


SYMBOL TYPE A.D.A. FINISH MANUFACTURER  &
MODEL #


FAUCET TRIM MFR. &
MODEL # ACCESSORIES REMARKS


WATER
CLOSET YES WHITE KOHLER HIGHLINE K-4405


SLOAN ROYAL 111-1.28
1.28 GPF


      (OR EQUALS BY ZURN).
- -


WATER
CLOSET NO WHITE KOHLER WELLWORTH K-4406


SLOAN ROYAL 111-1.28
1.28 GPF


      (OR EQUALS BY ZURN).
- -


URINAL YES WHITE KOHLER BARDON K-4904-ET
0.125 GPF


SLOAN ROYAL 186-0.125
0.125 GPF


(OR EQUALS BY ZURN) - -


GENERAL NOTES:
A:


P1


P2


P3
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AIR HANDLING UNIT SCHEDULE


MARK AREA SERVED TYPE VINTAGE
(BASIC SCOPE)


MIN. OUTSIDE
AIR (CFM)


AIR DELIVERY CAPACITY
PROCESS COILS


VOLT/ PH FILTER
APPROX.


OPER.
WEIGHT


(LBS)


MANUFACTURER*
 MODEL NUMBER NOTES REMARKS


COIL


AIR CONDITIONS WATER CONDITIONS COIL


FAN CFM
E.S.P. @
SEA LVL
(IN W.C.)


E.S.P. @
ALTITUDE
(IN W.C.)


WHEEL
TYPE/
CLASS


R.P.M.
FAN


POWER
(BHP)


MOTOR
(HP)


E.A.T.
DB
(°F)


E.A.T.
WB
(°F)


L.A.T.
DB
(°F)


L.A.T.
WB
(°F)


TOTAL MBH SENSIBLE
MBH


E.W.T.
(°F)


L.W.T.
(°F)


GPM MIN. AREA
(SQ. FT.)


MAX. WTR
P.D. (FT.)


MAX. AIR
P.D. (IN.)


(N) RTU-1
SSW


CLASSROOMS
AREA A


ROOF TOP H&V UNIT, ZONE
LEVEL REHEAT,


RETURN FAN CONFIGURATION


1967
(FULL


REPLACEMENT)
2070


SUPPLY 4275 1.1 1.00 FC/1 2425 2.58 3 HEAT 40 - 72 - 123 =TOTAL 150 110 6.5 6.1 1 0.3
208/3 MERV 8 3500 MCQUAY INT'L SKYLINE


AIR HANDLING UNIT A,B,C.
4-ROW HEATING COIL W/ CONDENSATE


PROVISION FOR FUTURE USE AS
CHANGEOVER COOLINGRETURN 4275 0.3 0.25 FC/1 564 0.8 1.5 COOL NO COOLING


(N) RTU-2
SW


CLASSROOMS
AREA A


ROOF TOP H&V UNIT, ZONE
LEVEL REHEAT, RETURN FAN


CONFIGURATION


1967
(FULL


REPLACEMENT)
2000


SUPPLY 4070 1.1 1.00 FC/1 2349 2.36 3 HEAT 39 - 72 - 119 =TOTAL 150 110 6.5 5.8 1 0.3
208/3 MERV 8 3500


MCQUAY INT'L
SKYLINE AIR HANDLING


UNIT
A,B,C.


4-ROW HEATING COIL W/ CONDENSATE
PROVISION FOR FUTURE USE AS


CHANGEOVER COOLINGRETURN 4070 0.3 0.25 FC/ 1 551 0.71 1 COOL NO COOLING


(N) RTU-3
SCIENCE


CLASSROOMS
AREA A


ROOF TOP H&V UNIT, ZONE
LEVEL REHEAT, RETURN FAN


CONFIGURATION


1967
(FULL


REPLACEMENT)
3510


SUPPLY 8405 1.4 1.25 FC/1 1854 5.39 7.5 HEAT 44 - 72 - 209 =TOTAL 150 110 11.0 12.0 1 0.3
208/3 MERV 8 4700


MCQUAY INT'L
SKYLINE AIR HANDLING


UNIT
A,B,C.


4-ROW HEATING COIL W/ CONDENSATE
PROVISION FOR FUTURE USE AS


CHANGEOVER COOLINGRETURN 8405 0.3 0.25 FC/ 1 589 2.63 3 COOL NO COOLING


(N) RTU-4
LIBRARY, ETC


AREA A


ROOF TOP H&V UNIT, ZONE
LEVEL REHEAT, RETURN FAN


CONFIGURATION


1967
(FULL


REPLACEMENT)
1950


SUPPLY 4075 1.1 1.00 FC/ 1 2350 2.36 3 HEAT 40 - 72 - 116 =TOTAL 150 110 6.0 5.8 1 0.3
208/3 MERV 8 3500


MCQUAY INT'L
SKYLINE AIR HANDLING


UNIT
A,B,C.


4-ROW HEATING COIL W/ CONDENSATE
PROVISION FOR FUTURE USE AS


CHANGEOVER COOLINGRETURN 4075 0.3 0.25 FC/1 551 0.71 1 COOL NO COOLING


(N) RTU-5
SSE


CLASSROOMS
AREA A


ROOF TOP H&V UNIT, ZONE
LEVEL REHEAT, RETURN FAN


CONFIGURATION


1967
(FULL


REPLACEMENT)
2070


SUPPLY 4275 1.1 1.00 FC/1 2425 2..58 3 HEAT 40 - 72 - 123 =TOTAL 150 110 6.5 6.1 1 0.3
208/3 MERV 8 3500


MCQUAY INT'L
SKYLINE AIR HANDLING


UNIT
A.B.C.


4-ROW HEATING COIL W/ CONDENSATE
PROVISION FOR FUTURE USE AS


CHANGEOVER COOLINGRETURN 4275 0.3 0.25 FC/1 564 0.8 1.5 COOL NO COOLING


(N) RTU-6
SE


CLASSROOMS
AREA A


ROOF TOP H&V UNIT, ZONE
LEVEL REHEAT, RETURN FAN


CONFIGURATION


1967
(FULL


REPLACMENT)
2070


SUPPLY 4275 1.1 1.00 FC/1 2425 2.58 3 HEAT 40 - 72 - 123 =TOTAL 150 110 6.5 6.1 1 0.3
208/3 MERV 8 3500


MCQUAY INT'L
SKYLINE AIR HANDLING


UNIT
A,B,C.


4-ROW HEATING COIL W/ CONDENSATE
PROVISION FOR FUTURE USE AS


CHANGEOVER COOLINGRETURN 4275 0.3 0.25 FC/1 564 0.8 1.5 COOL NO COOLING


(N) RTU-7
NW CLASSROOMS


AREA B


ROOF TOP H&V UNIT, ZONE
LEVEL REHEAT, RETURN FAN


CONFIGURATION


1967
(FULL


REPLACEMENT)
2600


SUPPLY 5980 1.1 1.00 FC/1 1143 3.8 5 HEAT 43 - 72 - 155 =TOTAL 150 110 8.0 8.5 1 0.3
208/3 MERV 8 3700


MCQUAY INT'L
SKYLINE AIR HANDLING


UNIT
A,B,C.


4-ROW HEATING COIL W/ CONDENSATE
PROVISION FOR FUTURE USE AS


CHANGEOVER COOLINGRETURN 5980 0.3 0.25 FC/1 464 1.07 1.5 COOL NO COOLING


(E) AHU-8
AUDITERIA


AREA B
INDOOR H&V UNIT, SINGLE
ZONE, SEPARATE EXHAUST


FAN (EF-43)


1967
(REFURBISH


ONLY)
9070


SUPPLY 14500 - - - - - 5 HEAT 30 - 90 - 773 =TOTAL 150 110 41.0 REMARK
2


REMARK
3


REMARK
3


208/3 MERV 8 UNIT TO REMAIN. REFURBISH, MOTOR REPLACEMENT, VFD'S, AND CONTROLS UPGRADE ONLY.
EXHAUST REFER TO EXHAUST FAN SCHEDULE FOR FURTHER INFO COOL NO COOLING


(E) AHU-9
MUSIC, STAGE,


BACKSTAGE
AREA B


INDOOR H&V UNIT,
MULTIZONE, SEPARATE


EXHAUST FANS
(EF-34,35,36)


1967
(REFURBISH


ONLY)
2640


SUPPLY 6600 - - - - - 5 HEAT 45 - 90 - 263 =TOTAL 150 110 14.0 REMARK
2


REMARK
3


REMARK
3


208/3 MERV 8 UNIT TO REMAIN. REFURBISH, MOTOR REPLACEMENT, VFD'S, AND CONTROLS UPGRADE ONLY.
EXHAUST REFER TO EXHAUST FAN SCHEDULE FOR FURTHER INFO COOL NO COOLING


(E) AHU-10
ADMIN & ADJ.
CLASSROOMS


AREA B


INDOOR H&V UNIT,
ZONE LEVEL UNIT


CONVECTOR REHEAT,
MULTIPLE MISC EF'S.


1967
(REFURBISH


ONLY)
2640


SUPPLY 6685 - - - - - 7.5 HEAT 46 - 70 - 146 =TOTAL 150 110 7.5 REMARK
2


REMARK
3


REMARK
3


208/3 MERV 8 UNIT TO REMAIN. REFURBISH, MOTOR REPLACEMENT, NEW VFD, NEW HEATING COIL, AND CONTROLS
UPGRADE.


EXHAUST REFER TO EXHAUST FAN SCHEDULE FOR FURTHER INFO COOL NO COOLING


(E) AHU-11
MAIN GYM


EAST
AREA C


CEILING HUNG SINGLE ZONE
H&V UNIT, SEPARATE


EXHAUST
(EF-37).


1967
(REFURBISH


ONLY)
2570


SUPPLY 13500 - - - - - 5 HEAT 59 - 90 - 370 =TOTAL 150 110 19.5 REMARK
2


REMARK
3


REMARK
3


208/3 MERV 8 UNIT TO REMAIN. REFURBISH, MOTOR REPLACEMENT,  NEW VFD, AND CONTROLS UPGRADE.
EXHAUST REFER TO EXHAUST FAN SCHEDULE FOR FURTHER INFO COOL NO COOLING


(E) AHU-12
MAIN GYM


WEST
AREA C


CEILING HUNG SINGLE ZONE
H&V UNIT, SEPARATE


EXHAUST
(EF-38).


1967
(REFURBISH


ONLY)
2570


SUPPLY 13500 - - - - - 5 HEAT 59 - 90 - 370 =TOTAL 150 110 19.5 REMARK
2


REMARK
3


REMARK
3


208/3 MERV 8 UNIT TO REMAIN. REFURBISH, MOTOR REPLACEMENT, NEW VFD, AND CONTROLS UPGRADE.
EXHAUST REFER TO EXHAUST FAN SCHEDULE FOR FURTHER INFO COOL NO COOLING


(E) AHU-13
AUXILIARY


GYM
AREA C


CEILING HUNG SINGLE ZONE
H&V UNIT, SEPARATE


EXHAUST
(EF-46).


1967
(REFURBISH


ONLY)
1400


SUPPLY 10500 - - - - - 5 HEAT 63 - 90 - 252 =TOTAL 150 110 13.5 REMARK
2


REMARK
3


REMARK
3


208/3 MERV 8 UNIT TO REMAIN. REFURBISH, MOTOR REPLACEMENT, NEW VFD, AND CONTROLS UPGRADE.
EXHAUST REFER TO EXHAUST FAN SCHEDULE FOR FURTHER INFO COOL NO COOLING


(E) RTU-14
COURTYARD


CLASSROOMS
AREA B


PACKAGED GAS/ ELECTRIC
ROOF TOP HVAC UNIT WITH


ZONE LEVEL REHEAT


1983
(REFURBISH


ONLY)
2140


SUPPLY 4130 - - - - - HEAT (E) GAS FIRED FURNACE TO REMAIN
208/3 MERV 8 UNIT TO REMAIN. REFURBISH, MOTOR REPLACEMENT, NEW VFD, AND CONTROLS UPGRADE.


EXHAUST REFER TO EXHAUST FAN SCHEDULE FOR FURTHER INFO COOL (E) DX COOLING TO REMAIN


(N) RTU-15
WEST ADDITION
CLASSROOMS


AREA A.1


ROOF TOP H&V UNIT, ZONE
LEVEL REHEAT, RETURN FAN


CONFIGURATION


1983
(FULL


REPLACE-MENT)
2960


SUPPLY 8510 1.12 1.00 FC/1 7.50 HEAT 49 - 72 - 177 =TOTAL 150 130 18.5 12.2 1 0.3
208/3 MERV 8 4700


MCQUAY INT'L
SKYLINE AIR HANDLING


UNIT
A, B, C.


4-ROW HEATING COIL W/ CONDENSATE
PROVISION FOR FUTURE USE AS


CHANGEOVER COOLINGRETURN 8510 0.28 0.25 FC/1 3.00 COOL NO COOLING


(E) RTU-16
NORTH GYM


ADDITION
AREA C


PACKAGED HYDRONIC H&V
SINGLE ZONE ROOF TOP UNIT.


1997
(REFURBISH


ONLY)
5590


SUPPLY 8300 HEAT 27 - 116 - 658 =TOTAL 150 130 70.0
208/3 MERV 8 UNIT TO REMAIN. REFURBISH AND CONTROLS UPGRADE ONLY.


EXHAUST REFER TO EXHAUST FAN SCHEDULE FOR FURTHER INFO COOL NO COOLING


(N) RTU-17 SERVER ROOM PACKAGED DX ROOF TOP
UNIT NEW 0


SUPPLY 725 0.56 0.5 CENTRI 825 0.25 HEAT NO HEATING
208/1 MERV 8 350 TRANE 4TCC30241000A D. DOWN DISCHARGE, R-410A


REFIRGERANT, 13 SEER
EXHAUST COOL 78 60 55 55


MANUFACTURERS:
* TRANE, YORK, TEMPTROL, CARRIER


GENERAL NOTES:
A. MINIMUM OUTSIDE AIR STATED IS BASED ON CORRECTED OUTDOOR FRACTION CALCULATED PER THE 2006 IMC COMMON VENTILATION SYSTEM SECTION 403.3.2.  REFER TO SYSTEM & SPACE VENTILATION CALCULATIONS FOR FURTHER INFORMATION
B. VFD'S SHALL BE LOCATED INSIDE THE RTU OR IN THE MECHANICAL, ELECTRICAL, OR STAFF ONLY ROOM NEAREST THE RTU, REFER TO ELECTIRCAL PLANS FOR LOCATIONS.
C. INCLUDE ROOF CURB, CURB ADAPTOR (WHERE APPLICABLE), RETURN AIR SMOKE DETECTOR REQUIRED COORDINATE WITH FIRE ALARM CONTRACTOR, AND HOODS.
D. INCLUDE ROOF CURB, DISCONNECT(S), HOODS, HAIL GAURDS, ECONOMIZER CONTROL, PROVIDE WITH MANUFACTURES CONTROL SYSTEM WITH SPACE TEMPERATURE AND UNIT STATUS FEED TO THE BAS.


REMARKS
1. UNIT TO REMAIN.  REFURBISH AND CONTROLS UPGRADE ONLY.
2. (E) UNIT COIL TO REMAIN.
3. (E) UNIT COIL TO REMAIN.  PROVIDE PRESSURE DROP MEASUREMENTS WITH TAB EXERCISE FOR PROJECT RECORD.


GAS FIRED MAKE-UP AIR UNIT SCHEDULE


MARK AREA SERVED MIN. OUTSIDE
AIR (CFM)


AIR DELIVERY CAPACITY GAS-FIRED HEATING


VOLT/ PHASE FLA FILTER APPROX. OPER.
WEIGHT (LBS)


MANUFACTURER
& MODEL # ACCESSORIES REMARKS


SUPPLY FAN AIR CONDITIONS GAS SECTION


CFM E.S.P. @ S.L.
(IN W.C.)


E.S.P. @ ALT
(IN W.C.) WHEEL TYPE R.P.M. MOTOR HP E.A.T.  DB (°F) L.A.T.  DB (°F) INPUT @ S.L.


(MBH)
OUTPUT @ ALT


(MBH)
TURNDOWN


RATIO


MAU-1
BASE BID


INDIRECT FIRED, (E) TYPE I HOOD
                         (MODIFIED TO TYPE II


HOOD)
7,000 7,000 0.6 0.5 FC 743 7.5 5 90 784 651 30 TO 1 208/3 20 MERV 8 2225  CAPTIVEAIRE  A3-IBT-800-400-400-G18 ,


BLOWER G18-PB, INDIRECT FIRED


EMS CONTROL SYSTEM, EVAP
COOLER SECTION,  ROOF CURB


ASSEMBLY,
NOTE A, B,C


MAU-1
PRICING OPTION A


DIRECT FIRED UNIT, (E) TYPE I HOOD
                              MODIFIED TO TYPE II


HOOD
7,000 7,000 0.6 0.5 FC 743 5 5 90 592 544 30 TO 1 208/3 14.1 MERV 8 2100 CAPTIVEAIRE A4-D1.000-92, BLOWER 920


                   DIRECT FIRED


EMS CONTROL SYSTEM, EVAP
COOLER SECTION,  ROOF CURB


ASSEMBLY,
NOTE A, B,C


MAU-1
PRICING OPTION B


INDIRECT FIRED UNIT, (E) TYPE I
HOOD                                 MODIFIED TO
TYPE II HOOD AND REDUCED IN SIZE


3,000 3,000 0.6 0.5 FC 1045 3 5 90 336 279 30 TO 1 208/3 6 MERV 8 1100 CAPTIVEAIRE A2-IBT-400-G15, BLOWER
G15-PB,                        INDIRECT FIRED


EMS CONTROL SYSTEM, EVAP
COOLER SECTION,  ROOF CURB


ASSEMBLY,
NOTE A, B,C


MAU-1
PRICING OPTION C


(E) TYPE II HOOD (E) TYPE I HOOD
                        MODIFIED TO TYPE II


HOOD AND REDUCED IN SIZE
3,000 3,000 0.6 0.5 FC 1045 3 5 90 253 233 30 TO 1 208/3 9.5 MERV 8 1100 CAPTIVEAIRE A2-D.500-G15, BLOWER G15-PB,


                       DIRECT FIRED


EMS CONTROL SYSTEM, EVAP
COOLER SECTION,  ROOF CURB


ASSEMBLY,
NOTE A, B,C


GENERAL NOTES:
A: MAU-1 SHALL BE SUPPLIED WITH INLET PRESSURE GAUGE, MANIFOLD PRESSURE GAUGE, EXTRA SET OF BELTS, FREEZE PROTECTION DRAIN KIT FOR EVAPORATIVE COOLER,  FREEZESTAT, MOTORIZED BACKDRAFT DAMPER, SEPARATE 120V WIRING PACKAGE FOR EMS, LOW FIRE START.


B: WEIGHT DOES NOT INCLUDE CURB, EXHAUST FAN OR OTHER ACCESSORIES.  PROVIDE WEIGHT TO CONTRACTOR FOR STRUCTURAL STEEL COORDINATION AT SHOP DRAWING PHASE.


C: CAPTIVEAIR EMS CONTROL SYSTEM: THE ENERGY MANAGMENT SYSTEM (EMS) SHALL AUTOMATICALLY REDUCE EXHAUST AND SUPPLY AIRFLOW QUANTITIES USING VFD'S AND TEMPERATURE SENSORS IN THE EXHAUST DUCT TO MODULATE THE FAN SPEEDS DURING COOKING OPERATIONS, A 100% AIRFLOW OVERRIDE BUTTON WITH TIME SWITCH SHALL ALSO BE PROVIDED.


FAN COIL SCHEDULE (HYDRONIC)


MARK SERVICE TYPE


FAN HEAITING COIL (4 ROW CHANGEOVER COIL WITH DRAIN PAN)


FILTER MANUFACTURER*  &
MODEL # ACCESSORIES REMARKS


CFM O.S.A.
CFM


ESP ELECTRICAL AIR CONDITIONS WATER CONDITIONS


@ S.L.
(IN WC)


@ S.L.
(IN WC) HP VOLT/


PH


E.A.T.
DB/WB


(°F)


L.A.T.
DB/WB


(°F)


TOTAL
MBH


E.W.T.
(°F)


L.W.T.
(°F) GPM MAX WTR


P.D. (FT.)


FC-1 WOOD SHOP HORIZONTAL
DUCTED 1950 450 0.5 0.45 1 120/1 58 90 63 150 110 3.3 5 2"TA ENVIRO-TEC MODEL H SIZE 20


MIXING BOX FOR
ECONOMIZER
OPERATION


-


FC-2 CLASSROOM
C204


HORIZONTAL
DUCTED 1500 450 0.5 0.45 1/2 120/1 52 90 51 150 110 2.7 5 2"TA ENVIRO-TEC MODEL H SIZE 16


MIXING BOX FOR
ECONOMIZER
OPERATION


-


FC-3 CLASSROOM
C202


HORIZONTAL
DUCTED 1950 450 0.5 0.45 3/4 120/1 57 90 59 150 110 3.1 5 2"TA ENVIRO-TEC MODEL H SIZE 20


MIXING BOX FOR
ECONOMIZER
OPERATION


-


GENERAL NOTES:
A:
B:


GRILLE, REGISTER, DIFFUSER & LOUVER


SYMBOL USE PATTERN FINISH MANUFACTURER*  &
MODEL # ACCESSORIES REMARKS


SUPPLY  24X24 ADJUSTABLE WHITE TITUS TMSA     24X24 - REFER TO DWGS FOR NECK SIZE, 4-WAY
THROW U.N.O.


RETURN FIXED WHITE TITUS PAR -


EXHAUST FIXED WHITE TITUS 350 - REFER TO DWGS FOR GRILLE SIZE


SUPPLY FIXED WHITE TITUS 300 - REFER TO DWGS FOR GRILLE SIZE, 4-WAY
THROW U.N.O.


EXISTING GRILLE TO BE REUSED. BALANCE TO CFM NOTED ON DRAWIINGS - -


SUPPLY  12X12 ADJUSTABLE WHITE TITUS TMSA 12x12 - REFER TO DWGS FOR GRILLE SIZE


GENERAL NOTES:
A:
B:


A


B


C


D


E


F


1. ALL VFD'S FOR MECHANICAL EQUIPMENT SHALL BE
FURNISHED, SET IN PLACE, AND WIRED BY EC. EACH
SHALL BE OF ONE MANUFACTURER OR AVAILABLE
THROUGH ONE MANUFACTURER TO FACILITATE
EASE OF MAINTENANCE.


2. NOT ALL EQUIPMENT REQUIRED UNDER THIS
CONTRACT IS NECESSARILY SPECIFIED ON THE
SCHEDULE SHEETS. PLAN & DIAGRAM NOTATIONS
AND PROJECT MANUAL CONTAIN EQUIPMENT
SPECIFICATIONS AS WELL.


(ASHRAE 90.1-2004 & 2007)
3. MECHANICAL EQUIPMENT THAT IS NOT COVERED


BY THE U.S. NATIONAL APPLIANCE ENERGY
CONSERVATION ACT (NAECA) OF 1987 SHALL CARRY
A PERMANENT LABEL INSTALLED BY THE
MANUFACTURER STATING THAT THE EQUIPMENT
COMPLIES WITH THE REQUIREMENTS OF STANDARD
90.1.


(ASHRAE 62.1)
4. ALL AIR MOVING EQUIPMENT SUBJECT TO THE


SCOPE OF ASHRAE 62.1 AND SHALL COMPLY WITH
CONSTRUCTION REQ'MTS THEREIN.


5. NOT ALL CAPACITIES, CHARACTERISTICS, AND
CONSTRUCTION FEATURES REQUIRED ARE
NECESSARILY INDICATED IN THE EQUIPMENT
SCHEDULES. RE: PLANS AND SPECIFICATIONS FOR
ADDITIONAL REQ'MTS.


6. CAPACITIES, CHARACTERISTICS, AND
CONSTRUCTION FEATURES OF THE SCHEDULED
EQUIPMENT ARE HEREBY INCORPORATED INTO THE
PROJECT REQUIREMENTS. EQUIVALENT PRODUCTS
PERFORMANCE AND CONSTRUCTION FEATURES
SHALL MEET OR EXCEED THAT OF THE SPECIFIED
EQUIPMENT WHETHER SCHEDULED OR NOT.


7. NOT ALL EQUIPMENT AVAILABLE FROM LISTED
"EQUIVALENT" MANUFACTURERS LISTED IS
NECESSARILY EQUIVALENT TO THE BASIS OF
DESIGN EQUIPMENT SPECIFIED. CONTRACTOR
SHALL BE SOLELY RESPONSIBLE FOR ANY COSTS,
RESULTANT CHANGES TO OTHER DIVISIONS, AND
SPATIAL REQ'MTS FOR EQUIPMENT OTHER THAN
SCHEDULED.


SCHEDULE NOTES:


Consulting Engineers, Inc.
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EXHAUST FAN SCHEDULE


MARK AREA
SERVED TYPE


FAN MOTOR
MANUFACTURER*
MODEL NUMBER ACCESSORIES (E) CONTROLS (N) CONTROLS REMARKS


CFM
ESP


HP/  (WATT)
VOLT/


PH@ S.L.
(IN WC)


@ ALT
(IN WC)


EF-1 RTU-1 IN-LINE 5000 0.56 0.50 1-1/2 HP 208/3 DEMO DEMO DEMO UNIT TO BE DEMO'D.  REPLACEMENT FAN TO RESIDE
IN (N) RTU


(E) FAN TO BE DEMO'D.  REPLACEMENT FAN TO
RESIDE IN (N) RTU


EF-2 RTU-2 IN-LINE 5000 0.56 0.50 1-1/2 HP 208/3 DEMO DEMO UNIT TO BE DEMO'D.  REPLACEMENT FAN TO RESIDE
IN (N) RTU


(E) FAN TO BE DEMO'D.  REPLACEMENT FAN TO
RESIDE IN (N) RTU


EF-3 RTU-3 IN-LINE 7774 0.56 0.50 1-1/2 HP 208/3 DEMO DEMO DEMO UNIT TO BE DEMO'D.  REPLACEMENT FAN TO RESIDE
IN (N) RTU


(E) FAN TO BE DEMO'D.  REPLACEMENT FAN TO
RESIDE IN (N) RTU


EF-4 RTU-4 IN-LINE 7100 0.56 0.50 1-1/2 HP 208/3 DEMO DEMO DEMO UNIT TO BE DEMO'D.  REPLACEMENT FAN TO RESIDE
IN (N) RTU


(E) FAN TO BE DEMO'D.  REPLACEMENT FAN TO
RESIDE IN (N) RTU


EF-5 RTU-5 IN-LINE 5000 0.56 0.50 1-1/2 HP 208/3 DEMO DEMO DEMO UNIT TO BE DEMO'D.  REPLACEMENT FAN TO RESIDE
IN (N) RTU


(E) FAN TO BE DEMO'D.  REPLACEMENT FAN TO
RESIDE IN (N) RTU


EF-6 RTU-6 IN-LINE 5000 0.56 0.50 1-1/2 HP 208/3 DEMO DEMO DEMO UNIT TO BE DEMO'D.  REPLACEMENT FAN TO RESIDE
IN (N) RTU


(E) FAN TO BE DEMO'D.  REPLACEMENT FAN TO
RESIDE IN (N) RTU


EF-7 RTU-7 IN-LINE 6400 0.56 0.50 1-1/2 HP 208/3 DEMO DEMO DEMO UNIT TO BE DEMO'D.  REPLACEMENT FAN TO RESIDE
IN (N) RTU


(E) FAN TO BE DEMO'D.  REPLACEMENT FAN TO
RESIDE IN (N) RTU


EF-8 CORRIDOR A411 ROOFTOP 600 0.14 0.13 1/6 HP 120/1 (E) FAN TO REMAIN MOTORIZED DAMPER DEMO WALL SWITCH IN
CUSTODIAL CLOSET DDC, OCC/UNOCC, DAMPER ACTUATOR


EF-9 CORRIDORS A411 ROOFTOP 1185 0.14 0.13 1/6 HP 120/1 (E) FAN TO REMAIN MOTORIZED DAMPER DEMO WALL SWITCH IN
CUSTODIAL CLOSET DDC, OCC/UNOCC, DAMPER ACTUATOR


EF-10 CORRIDOR A410 ROOFTOP 600 0.14 0.13 1/6 HP 120/1 (E) FAN TO REMAIN MOTORIZED DAMPER DEMO WALL SWITCH IN
CUSTODIAL CLOSET DDC, OCC/UNOCC, DAMPER ACTUATOR


EF-11 CORRIDOR A410 ROOFTOP 1290 0.14 0.13 1/6 HP 120/1 (E) FAN TO REMAIN MOTORIZED DAMPER DEMO WALL SWITCH IN
CUSTODIAL CLOSET DDC, OCC/UNOCC, DAMPER ACTUATOR


EF-12 CORRIDOR A412 ROOFTOP 600 0.14 0.13 1/6 HP 120/1 (E) FAN TO REMAIN MOTORIZED DAMPER DEMO WALL SWITCH IN
CUSTODIAL CLOSET DDC, OCC/UNOCC, DAMPER ACTUATOR


EF-13 LOCKERS A408 ROOFTOP 600 0.14 0.13 1/6 HP 120/1 (E) FAN TO REMAIN MOTORIZED DAMPER DEMO WALL SWITCH IN
CUSTODIAL CLOSET DDC, OCC/UNOCC, DAMPER ACTUATOR


EF-14 CORRIDOR A405 ROOFTOP 415 0.11 0.10 1/10 HP 120/1 (E) FAN TO REMAIN GRAVITY B.D.D (E) SWITCH TO REMAIN (E) SWTICH TO REMAIN


EF-15 GIRLS TOILET A237, CUSTODIAL &
BOYS TOILET A137 ROOFTOP 1890 0.28 0.25 1/4 HP 120/1 (E) FAN TO REMAIN GRAVITY B.D.D DEMO WALL SWITCH IN


CUSTODIAL CLOSET DDC  OCC/UNOCC.


EF-16 KITCHEN STORAGE B218C ROOFTOP 795 0.14 0.13 1/6 HP 120/1 (E) FAN TO REMAIN GRAVITY B.D.D (E) COOLING ONLY
T-STAT (E) COOLING ONLY T-STAT


EF-17 DRY STORAGE B218B ROOFTOP 300 0.14 0.13 1/25 HP 120/1 (E) FAN TO REMAIN GRAVITY B.D.D (E) COOLING ONLY
T-STAT (E) COOLING ONLY T-STAT


EF-18 KITCHEN OFFICE B216 CEILING
FAN 190 0.11 0.10 1/25 HP 120/1 (E) FAN TO REMAIN GRAVITY B.D.D (E) SWTICH TO REMAIN (E) SWTICH TO REMAIN


EF-19 (E) RANGE HOOD B216 UTILITY
SET 13098 0.42 0.38 2 HP 208/3 (E) FAN TO REMAIN DEMO DEMO FOR REPLACEMENT DAMPER ACTUATOR (E) FAN TO BE DEMO'D.  REPLACEMENT FAN TO BE


TYPE II


EF-19 (N)
TYPE II RANGE HOOD B216


     PRICING OPTION A UTILITY SET 7000 0.84 0.75 3 208/3 CAPTIVEAIRE USI270 SPRING VIBRATION
ISOLATORS. DEMO FOR REPLACEMENT NEW KITCHEN ENERGY MANGEMENT SYSTEM SEE


MAU-1
THIS FAN REPLACES EF-19(E) FOR KITCHEN HOOD


PRICING OPTION 1.1


EF-19(N)
TYPE II RANGE HOOD B216


     PRICING OPTION B UTILITY SET 3000 0.84 0.75 1 208/3 CAPTIVEAIRE USI200 SPRING VIBRATION
ISOLATORS. DEMO FOR REPLACEMENT NEW KITCHEN ENERGY MANGEMENT SYSTEM SEE


MAU-1
THIS FAN REPLACES EF-19(E) FOR KITCHEN HOOD


PRICING OPTION 1.2


EF-20 DISHWASHER B216
HOOD ROOFTOP 2350 0.14 0.13 1/3 HP 120/1 (E) FAN TO REMAIN MOTORIZED DAMPER DEMO FOR REPLACEMENT INTERLOCK FAN  WITH DISHWASHER DOOR.


EF-21 KITCHEN TOILET B218A ROOFTOP 200 0.14 0.13 1/12 HP 120/1 (E) FAN TO REMAIN GRAVITY B.D.D (E) TO REMAIN (E) WALL LIGHT SWITCH


EF-22 WOOD SHOP B207 ROOFTOP 3650 0.28 0.25 1/2 HP 120/1 (E) FAN TO REMAIN
2 SPEED MOTOR,


MOTORIZED DAMPER DEMO FOR REPLACEMENT DDC REFER TO  FC-1 CONTROLS


EF-23 CLASSROOM C204 ROOFTOP 2660 0.28 0.25 1/3 HP 120/1 (E) FAN TO REMAIN MOTORIZED DAMPER DEMO FOR REPLACEMENT DDC REFER TO  FC-2 CONTROLS


EF-24 CLASSROOM C202 ROOFTOP 2960 0.28 0.25 1/3 HP 120/1 (E) FAN TO REMAIN MOTORIZED DAMPER DEMO FOR REPLACEMENT DDC REFER TO  FC-3 CONTROLS


EF-25 FINISH HOOD C208A UTILITY
SET 494 0.28 0.25 1/6 HP 120/1 (E) FAN TO REMAIN GRAVITY B.D.D (E) TO REMAIN (E) TO REMAIN


EF-26 OFFICE C206 CEILING
FAN 415 0.11 0.10 1/10 HP 120/1 (E) FAN TO REMAIN GRAVITY B.D.D DEMO FOR REPLACEMENT (N) TIMER SWITCH


EF-27 CLASSROOM C206 ROOFTOP 1050 0.14 0.13 1/6 HP 120/1 (E) FAN TO REMAIN MOTORIZED DAMPER DEMO FOR REPLACEMENT COOLING STAT, (N) DAMPER ACTUATOR


EF-28 OFFICE C204B CELING
FAN 190 0.11 0.10 1/25 HP 120/1 (E) FAN TO REMAIN GRAVITY B.D.D DEMO FOR REPLACEMENT (N) TIMER SWITCH


EF-29 SHOWERS, OFFICE, TOILET C101 ROOFTOP 865 0.28 0.25 1/6 HP 120/1 (E) FAN TO REMAIN GRAVITY B.D.D DEMO FOR REPLACEMENT DDC OCC/UNOCC.


EF-30 TOILET C101C2 ROOFTOP 275 0.14 0.13 1/6 HP 120/1 (E) FAN TO REMAIN GRAVITY B.D.D DEMO FOR REPLACEMENT DDC OCC/UNOCC.


EF-31 BOYS LOCKERS C101C ROOFTOP 3130 0.42 0.38 3/4 HP 208/3 (E) FAN TO REMAIN GRAVITY B.D.D DEMO FOR REPLACEMENT DDC OCC/UNOCC.


EF-32 GIRLS TOILET, STORAGE, TOWEL,
SHOWER, OFFICE, TOILET C101A ROOFTOP 1340 0.28 0.25 1/6 HP 120/1 (E) FAN TO REMAIN GRAVITY B.D.D DEMO FOR REPLACEMENT DDC OCC/UNOCC.


EF-33 GIRLS LOCKERS C101A ROOFTOP 2070 0.42 0.38 1/4 HP 120/1 (E) FAN TO REMAIN GRAVITY B.D.D DEMO FOR REPLACEMENT DDC OCC/UNOCC.


EF-34 STAGE B107 ROOFTOP 1940 0.14 0.13 1/4 HP 120/1 (E) FAN TO REMAIN MOTORIZED DAMPER DEMO FOR REPLACEMENT DDC REFER TO AHU-9 CONTROLS


EF-35 VOCAL MUSIC AREA B203 ROOFTOP 1730 0.28 0.25 1/4 HP 120/1 (E) FAN TO REMAIN MOTORIZED DAMPER DEMO FOR REPLACEMENT DDC REFER TO AHU-9 CONTROLS


EF-36 INSTRUMENTAL MUSIC B103 ROOFTOP 2280 0.11 0.10 1/4 HP 120/1 (E) FAN TO REMAIN MOTORIZED DAMPER DEMO FOR REPLACEMENT DDC REFER TO AHU-9 CONTROLS


EF-37 GYMNASIUM C101 UTILITY
SET 9375 0.28 0.25 1-1/2 HP 208/3 (E) FAN TO REMAIN


2 SPEED MOTOR,
MOTORIZED DAMPER DEMO FOR REPLACEMENT DDC REFER TO AHU-11 CONTROLS


EF-38 GYMNASIUM C101 UTILITY
SET 9375 0.28 0.250 1-1/2 HP 208/3 (E) FAN TO REMAIN


2 SPEED MOTOR,
MOTORIZED DAMPER DEMO FOR REPLACEMENT DDC REFER TO AHU-12 CONTROLS


EF-39 TOILET B108A CEILING
FAN 190 0.11 0.10 1/8 HP 120/1 (E) FAN TO REMAIN GRAVITY B.D.D (E) TO REMAIN (E) WALL LIGHT SWITCH


EF-40 TOILET B108B CELING
FAN 190 0.11 0.10 1/8 HP 120/1 (E) FAN TO REMAIN GRAVITY B.D.D (E) TO REMAIN (E) WALL LIGHT SWITCH


EF-41 BREAK AREA B108C CEILING
FAN 380 0.11 0.10 112 W 120/1 PANASONIC FV-40VQ3 DISCONNECT, GRAVITY


B.D.D DEMO FOR REPLACEMENT (N) TIMER SWITCH REPLACE (E) EXHAUST FAN


EF-41A WAITING B106 CEILING
FAN 190 0.11 0.10 64 W 120/1 PANASONIC FV-20VQ3 DISCONNECT, GRAVITY


B.D.D DEMO WALL SWITCH FOR
REPLACEMENT (N) TIMER SWITCH


REPLACE (E) EXHAUST FAN


EF-41B WAITING B106 CEILING
FAN 190 0.11 0.10 64 W 120/1 PANASONIC FV-20VQ3 DISCONNECT, GRAVITY


B.D.D REPLACE (E) EXHAUST FAN


EF-42 CORRIDOR B419 ROOFTOP 2130 0.14 0.13 1/4 HP 120/1 (E) FAN TO REMAIN MOTORIZED DAMPER DEMO FOR REPLACEMENT DDC OCC/UNOCC.


EF-43 CAFETORIUM B109 UTILITY
SET 9919 0.28 0.25 1 HP 208/3 (E) FAN TO REMAIN


2 SPEED MOTOR,
MOTORIZED DAMPER DEMO FOR REPLACEMENT DDC REFER TO AHU-8 CONTROLS


EF-44 ADMIN AREA B102 ROOFTOP 2330 0.14 0.13 1/3 HP 120/1 (E) FAN TO REMAIN MOTORIZED DAMPER DEMO FOR REPLACEMENT DDC REFER TO AHU-10 CONTROLS


EF-45 HEALTH ROOM B104A CEILING
FAN 190 0.11 0.10 1/25 HP 120/1 (E) FAN TO REMAIN GRAVITY B.D.D DEMO FOR REPLACEMENT DDC OCC/UNOCC.


EF-46 GYM C100 UTILITY
SET 7430 0.28 0.25 1-1/2 HP 208/3 (E) FAN TO REMAIN


2 SPEED MOTOR,
MOTORIZED DAMPER DEMO FOR REPLACEMENT DDC REFER TO AHU-13 CONTROLS, DAMPER


ACTUATOR


EF-47 GIRLS TOILET B105B CEILING
FAN 415 0.11 0.10 1/10 HP 120/1 (E) FAN TO REMAIN GRAVITY B.D.D DEMO FOR REPLACEMENT DDC OCC/UNOCC.


EF-48 BOYS TOILET B105A CEILING
FAN 415 0.11 0.10 1/10 HP 120/1 (E) FAN TO REMAIN GRAVITY B.D.D DEMO FOR REPLACEMENT DDC OCC/UNOCC.


EF-49 CORRIDOR A405 ROOFTOP NA (E) FAN TO REMAIN GRAVITY B.D.D (E) TO REMAIN (E) TO REMAIN


EF-50 SCIENCE A249,A149 ROOFTOP 3400 (E) FAN TO REMAIN GRAVITY B.D.D (E) TO REMAIN DDC TO BE CONTROLED WITH RTU-3


EF-51 SCIENCE A149 HOOD ROOFTOP NA (E) FAN TO REMAIN GRAVITY B.D.D (E) TO REMAIN (E) TO REMAIN


EF-52 CHEMICAL STORAGE ROOM ROOFTOP 210 0.45 0.40 1/8 HP 120/1 COOK 100C15DH
DISCONNECT, ROOF


CURB,AND BACKDRAFT
DAMPER


NEW EXHAUST FAN 24/7


EF-53 MEN'S RR C201A INLINE 100 (E) FAN TO REMAIN GRAVITY B.D.D (E) WALL LIGHT SWITCH TO
REMAIN (E) WALL LIGHT SWITCH TO REMAIN


EF-54 WOMEN'S C201D INLINE 100 (E) FAN TO REMAIN GRAVITY B.D.D (E) WALL LIGHT SWITCHTO
REMAIN (E) WALL LIGHT SWITCH TO REMAIN


SLIDE‐IN RETROFIT TERMINAL BOX & REHEAT DUCT COIL SCHEDULE


MARK
LOCATION/


TYPE
ROOM
TAG


MAX.
CFM


HEATING


MIN. CFM
VENTILATION


ZONE
ENVELOPE
LOAD
(MBH)


HEATING COIL


MANUFACTURER
& MODEL


ACCESSORIES REMARKS
AIR CONDITIONS WATER CONDITIONS


WIDTH HEIGHT WIDTH HEIGHT
FACE


VELOCITY
(FPM)


E.A.T.
DB (°F)


MIN L.A.T.
DB (°F)


COIL
LOAD
(MBH)


E.W.T.
(°F)


L.W.T.
(°F)


GPM


RH 1‐1 Classroom A248 32 14 30 21 1040 450 19.5 238 65 93.1 26.0 150 113.3 1.5 KRUEGER
SVE


RH 1‐2 Classroom A240 32 14 30 21 1040 450 19.5 238 65 93.1 26.0 150 113.3 1.5 KRUEGER
SVE


RH 1‐3
Classroom &
Seminar


A244A & A246 32 14 30 21 1130 490 4.2 258 65 76.2 11.2 150 102.3 0.5 KRUEGER
SVE


RH 1‐4 Classroom & Office A242 & A244 32 14 30 21 1065 490 4.1 243 65 76.3 10.7 150 104.5 0.5 KRUEGER
SVE


RH 2‐1 Classroom A238 32 14 30 21 1040 450 19.6 238 65 93.2 26.1 150 113.1 1.5 KRUEGER
SVE


RH 2‐2 Classroom A230 32 14 30 21 1040 450 19.6 238 65 93.2 26.1 150 113.1 1.5 KRUEGER
SVE


RH2‐3
Classroom &


Storage
A236 & A234A 32 14 30 21 925 450 4.2 211 65 77.1 10.0 150 107.8 0.5 KRUEGER


SVE


RH 2‐4 Classroom & Office A232 & A234 32 14 30 21 1065 490 4.2 243 65 76.4 10.8 150 104.1 0.5 KRUEGER
SVE


RH 3‐1 Science & Projects A245 32 16 30 21 1150 495 5.7 263 65 77.6 12.9 150 95.5 0.5 KRUEGER
SVE


RH 3‐2
Science &


Storage/Server A243 & A241 32 16 30 21 900 450 5.7 206 65 79.1 11.3 150 102.1 0.5 KRUEGER
SVE


RH 3‐3 Science A145 32 16 30 21 850 450 4.3 194 65 77.7 9.6 150 109.3 0.5 KRUEGER
SVE


RH 3‐4 Science A143 32 16 30 21 850 450 4.3 194 65 77.7 9.6 150 109.3 0.5 KRUEGER
SVE


RH 3‐5 Greenhouse A405 14 6 14 6 75 ‐ 1.6 129 65 96.0 2.1 150 141.2 0.5 KRUEGER
SVE


RH 3‐6 Science A249 TBD TBD 32 12 2085 450 37.5 782 65 92.2 50.5 150 107.2 2.5 KRUEGER
SVE


RH 3‐7
Science &
Workrooms


A149 32 12 32 12 2085 450 37.5 782 65 92.2 50.5 150 107.2 2.5 KRUEGER
SVE


RH 3‐8 Science Workrooms A147, A247 15 10 15 10 410 80 1.3 394 65 75.6 3.9 150 133.7 0.5 KRUEGER
SVE


RH 4‐1 Library A133 36 16 36 16 2050 855 11.3 513 65 78.2 24.1 150 116.0 1.5 KRUEGER
SVE


RH 4‐2
Library Classroom &


Girls Toilet
A133C, A237 24 12 24 12 485 225 2.3 243 65 77.3 5.3 150 127.4 0.5 KRUEGER


SVE


RH 4‐3
Computers, Office,
Audio/Visual &
Boys Toilet


A133A, A133B,
A135, A137 36 16 36 16 1540 695 4.1 385 65 75.0 13.7 150 91.9 0.5 KRUEGER


SVE


RH 5‐1
Classroom, Office &


Seminar
A146, A144, A144A 32 14 30 21 1345 530 4.9 307 65 76.1 13.3 150 93.7 0.5 KRUEGER


SVE


RH 5‐2 Classroom A142 32 14 30 21 850 450 3.5 194 65 76.6 8.8 150 112.7 0.5 KRUEGER
SVE


RH 5‐3 Classroom A148 32 14 30 21 1040 450 19.6 238 65 93.2 26.1 150 113.1 1.5 KRUEGER
SVE


RH 5‐4 Classroom A140 32 14 30 21 1040 450 19.6 238 65 93.2 26.1 150 113.1 1.5 KRUEGER
SVE


RH 6‐1
Classroom, Office &


Seminar
A136, A134, A134A 32 14 30 21 1345 530 4.9 307 65 76.1 13.3 150 93.7 0.5 KRUEGER


SVE


RH 6‐2 Classroom A132 32 14 30 21 850 450 3.5 194 65 76.6 8.8 150 112.7 0.5 KRUEGER
SVE


RH 6‐3 Classroom A138 32 14 30 21 1040 450 19.6 238 65 93.2 26.1 150 113.1 1.5 KRUEGER
SVE


RH 6‐4 Classroom A130 32 14 30 21 1040 450 19.6 238 65 93.2 26.1 150 113.1 1.5 KRUEGER
SVE


RH 7‐1 Classroom B226 16 30 30 21 1705 450 31.4 390 65 92.7 42.0 150 105.5 2.0 KRUEGER
SVE


RH 7‐2 Homemaking B220 16 30 30 21 2065 450 33.0 472 65 90.0 45.9 150 111.1 2.5 KRUEGER
SVE


RH 7‐3
Art, Office &
Storage B224, B224A, B226A 16 30 30 21 1305 470 11.2 298 65 81.6 19.3 150 109.0 1.0 KRUEGER


SVE


RH 7‐4 Clothing & Office B222, B220A 16 30 30 21 905 470 4.5 207 65 77.6 10.1 150 107.0 0.5 KRUEGER
SVE


RH‐9‐1 STAGE B107 40 12 40 12 3200 1455 5.7 960 65 74.0 25.6 150 113.8 1.5 KRUEGER
SVE


RH‐9‐2
INSTRUMTENTAL


MUSIC
B103 30 18 30 18 1200 450 4.5 320 65 76.2 12.0 150 99.2 0.5 KRUEGER


SVE


RH‐9‐3 VOCAL MUSIC
B203, B107A,
B103A, B203A 24 14 24 14 2200 490 4.5 943 65 74.3 18.2 150 111.4 1.0 KRUEGER


SVE


RH 14‐1A Computer Lab B223 18 12 18 12 740 360 3.7 493 65 77.6 8.3 150 114.8 0.5 KRUEGER
SVE


RH 14‐1B Computer Lab B223 18 12 18 12 410 195 273 65 72.0 2.6 150 139.2 0.5 KRUEGER
SVE


RH 14‐2 Classroom B221 18 12 18 12 800 450 2.6 533 65 75.7 7.6 150 117.8 0.5 KRUEGER
SVE


RH 14‐3
Production, TV Audio,
Data Com, Corridor


B123, B123B, B125,
B127, B403 12 12 12 12 1025 383 2.0 1025 65 74.2 8.4 150 114.4 0.5 KRUEGER


SVE


RH 14‐4 Computers B121 18 12 18 12 1150 555 3.8 767 65 75.7 11.0 150 103.5 0.5 KRUEGER
SVE


RH 15‐1 Classroom A305 18 12 24 18 1770 450 32.1 590 65 92.4 43.1 150 113.4 2.5 KRUEGER
SVE


RH 15‐2 Classroom A304 18 12 24 18 1770 450 32.1 590 65 92.4 43.1 150 113.4 2.5 KRUEGER
SVE


RH 15‐3 Classroom & Storage A303, A301 18 12 24 15 1290 450 24.9 516 65 93.7 32.9 150 103.4 1.5 KRUEGER
SVE


RH 15‐4 Classroom & Storage A302, A300 18 12 24 15 1290 450 24.9 516 65 93.7 32.9 150 103.4 1.5 KRUEGER
SVE


RH 15‐5 Corridor West A430 18 12 18 12 575 31 9.2 383 65 90.0 12.8 150 95.8 0.5 KRUEGER
SVE


RH 15‐6 Corridor East A430 18 12 18 12 1800 100 29.0 1200 65 90.1 40.2 150 107.4 2.0 KRUEGER
SVE


Totals 905 48.5


NOTES


1 Duct dimensions indicated are based on 1967 design drawings.  Not all dimension shown have necessarily been field verified.  Contractor to field verify dimensions of each terminal unit occurrence prior to generating equipment submittal.


2 Max coil water side pressure drop shall be 10' W.C.


3 Max coil air side pressure drop shall be 0.15" W.C.


4 "Krueger SVE" manufacturer and model applies to slide‐in retrofit terminal box only.  Reheat coils are anticipated to be furnished separately.  Airtherm, McQuay, Trane acceptable manufacturers.


5 Krueger, Titus, Price acceptable manufacturers for retrofit slide‐in boxes.


6 Coil flowrate values have been rounded to the nearest 0.5 gpm for balancing purposes.


7 Leaving Air Temperature based on temperature differential required to meet envelope load at room temperature setpoint of 72°F.


APROX EXISTING
DUCT SIZE (IN)


APROX EXISTING
DUCT COIL SIZE


(IN)


1. ALL  VFD'S FOR MECHANICAL EQUIPMENT SHALL BE
FURNISHED,  SET IN PLACE, AND WIRED BY EC.
EACH SHALL BE OF ONE MANUFACTURER OR
AVAILABLE THROUGH ONE MANUFACTURER TO
FACILITATE EASE OF MAINTENANCE.


2. NOT ALL EQUIPMENT REQUIRED UNDER THIS
CONTRACT IS NECESSARILY SPECIFIED ON THE
SCHEDULE SHEETS. PLAN & DIAGRAM NOTATIONS
AND PROJECT MANUAL CONTAIN EQUIPMENT
SPECIFICATIONS AS WELL.


(ASHRAE 90.1-2004 & 2007)
3. MECHANICAL EQUIPMENT THAT IS NOT COVERED


BY THE U.S. NATIONAL APPLIANCE ENERGY
CONSERVATION ACT (NAECA) OF 1987 SHALL CARRY
A PERMANENT LABEL INSTALLED BY THE
MANUFACTURER STATING THAT THE EQUIPMENT
COMPLIES WITH THE REQUIREMENTS OF STANDARD
90.1.


(ASHRAE 62.1)
4. ALL AIR MOVING EQUIPMENT SUBJECT TO THE


SCOPE OF ASHRAE 62.1 AND SHALL COMPLY WITH
CONSTRUCTION REQ'MTS THEREIN.


5. NOT ALL CAPACITIES, CHARACTERISTICS, AND
CONSTRUCTION FEATURES REQUIRED ARE
NECESSARILY INDICATED IN THE EQUIPMENT
SCHEDULES. RE: PLANS AND SPECIFICATIONS FOR
ADDITIONAL REQ'MTS.


6. CAPACITIES, CHARACTERISTICS, AND
CONSTRUCTION FEATURES OF THE SCHEDULED
EQUIPMENT ARE HEREBY INCORPORATED INTO THE
PROJECT REQUIREMENTS. EQUIVALENT PRODUCTS
PERFORMANCE AND CONSTRUCTION FEATURES
SHALL MEET OR EXCEED THAT OF THE SPECIFIED
EQUIPMENT WHETHER SCHEDULED OR NOT.


7. NOT ALL EQUIPMENT AVAILABLE FROM LISTED
"EQUIVALENT" MANUFACTURERS LISTED IS
NECESSARILY EQUIVALENT TO THE BASIS OF
DESIGN EQUIPMENT SPECIFIED. CONTRACTOR
SHALL BE SOLELY RESPONSIBLE FOR ANY COSTS,
RESULTANT CHANGES TO OTHER DIVISIONS, AND
SPATIAL REQ'MTS FOR EQUIPMENT OTHER THAN
SCHEDULED.


SCHEDULE NOTES:


Consulting Engineers, Inc.


COPYRIGHT 2012
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