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DESIGNER NOTESDESIGNER NOTES

1.1.

2.2.

3.3.

SEQUENCES SHOULD NOT BE COPY/PASTED AS IS INTO SEQUENCES SHOULD NOT BE COPY/PASTED AS IS INTO 
DESIGN DOCUMENTS. THESE DRAWINGS REPRESENT DESIGN DOCUMENTS. THESE DRAWINGS REPRESENT 
GENERAL UGA PREFERENCES RELATED TO MONITORING, GENERAL UGA PREFERENCES RELATED TO MONITORING, 
FORMAT, CONTENT AND OPERATING CONTROL SEQUENCES. FORMAT, CONTENT AND OPERATING CONTROL SEQUENCES. 
PROJECT SPECIFIC SEQUENCES SHOULD BE DEVELOPED PROJECT SPECIFIC SEQUENCES SHOULD BE DEVELOPED 
WITH THIS UGA STANDARD AS A STARTING POINT. THE WITH THIS UGA STANDARD AS A STARTING POINT. THE 
DESIGN ENGINEER SHALL MODIFY AS NEEDED TO DESIGN ENGINEER SHALL MODIFY AS NEEDED TO 
INCORPORATE PROJECT REQUIREMENTS INTO THE INCORPORATE PROJECT REQUIREMENTS INTO THE 
SEQUENCES; THE SEQUENCES AS PRESENTED SHOULD NOT SEQUENCES; THE SEQUENCES AS PRESENTED SHOULD NOT 
OVERRIDE SOUND ENGINEERING JUDGEMENT BASED ON OVERRIDE SOUND ENGINEERING JUDGEMENT BASED ON 
SPECIFIC PROJECT REQUIREMENTS.SPECIFIC PROJECT REQUIREMENTS.

ALL CONTROL DRAWINGS FROM INITIAL SUBMITTAL ONWARD ALL CONTROL DRAWINGS FROM INITIAL SUBMITTAL ONWARD 
SHALL BE SUBMITTED TO ALC FOR REVIEW AND COMMENT.SHALL BE SUBMITTED TO ALC FOR REVIEW AND COMMENT.

THESE SEQUENCES ARE BASED ON THE OPTIMAL CONDITION THESE SEQUENCES ARE BASED ON THE OPTIMAL CONDITION 
OF FULL ALC CONTROL THROUGHOUT THE BUILDING AND OF FULL ALC CONTROL THROUGHOUT THE BUILDING AND 
CONNECTED SYSTEMS. THE DESIGNER SHALL CAREFULLY CONNECTED SYSTEMS. THE DESIGNER SHALL CAREFULLY 
CONSIDER HOW BAS IS APPLIED ACROSS THE ACTUAL CONSIDER HOW BAS IS APPLIED ACROSS THE ACTUAL 
BUILDING(S) IN THE PROJECT, AND DESIGN SEQUENCES BUILDING(S) IN THE PROJECT, AND DESIGN SEQUENCES 
ACCORDINGLY, WITH PARTICULAR ATTENTION TO ENSURING ACCORDINGLY, WITH PARTICULAR ATTENTION TO ENSURING 
BAS INTEROPERABILITY.BAS INTEROPERABILITY.

C-000C-000 TITLE SHEETTITLE SHEET
C-001C-001 CONTROL SYMBOLS & ABBREVIATIONSCONTROL SYMBOLS & ABBREVIATIONS

C-101C-101 FAN COIL UNIT (4-PIPE)FAN COIL UNIT (4-PIPE)
C-101AC-101A FAN COIL UNIT (2-PIPE)FAN COIL UNIT (2-PIPE)

C-102C-102 VAV BOX (COOL ONLY)VAV BOX (COOL ONLY)
C-103C-103 VAV TERMINAL UNIT WITH HOT WATER REHEATVAV TERMINAL UNIT WITH HOT WATER REHEAT
C-104C-104 SERIES FAN POWERED VAV TERMINAL UNIT WITH HOT WATER REHEATSERIES FAN POWERED VAV TERMINAL UNIT WITH HOT WATER REHEAT
C-105C-105 PARALLEL FAN POWERED VAV TERMINAL UNIT WITH HOT WATER REHEATPARALLEL FAN POWERED VAV TERMINAL UNIT WITH HOT WATER REHEAT
C-106C-106 VRF (VARIABLE REFRIGERANT FLOW) SYSTEM INTERFACEVRF (VARIABLE REFRIGERANT FLOW) SYSTEM INTERFACE

C-201C-201 VAV AHU WITH PREHEAT, CHILLED WATER, AND RETURN FANVAV AHU WITH PREHEAT, CHILLED WATER, AND RETURN FAN
C-202C-202 VAV AHU WITH PREHEAT, AND CHILLED WATERVAV AHU WITH PREHEAT, AND CHILLED WATER
C-203C-203 VAV AHU 100% OUTSIDE AIR WITH PREHEAT, AND CHILLED WATERVAV AHU 100% OUTSIDE AIR WITH PREHEAT, AND CHILLED WATER
C-204C-204 VAV AHU WITH PREHEAT, CHILLED WATER, AND REHEATVAV AHU WITH PREHEAT, CHILLED WATER, AND REHEAT

C-301C-301 CV AHU WITH PREHEAT, CHILLED WATER, MINIMUM OUTSIDE AIR, AND RETURN FANCV AHU WITH PREHEAT, CHILLED WATER, MINIMUM OUTSIDE AIR, AND RETURN FAN
C-302C-302 CV AHU 100% OUTSIDE AIR WITH PREHEAT, CHILLED WATER, AND ENERGY RECOVERYCV AHU 100% OUTSIDE AIR WITH PREHEAT, CHILLED WATER, AND ENERGY RECOVERY

C-401C-401 STEAM TO HOT WATER CONVERTER WITH VARIABLE VOLUME PUMPSSTEAM TO HOT WATER CONVERTER WITH VARIABLE VOLUME PUMPS
C-402C-402 PROCESS CHILLED WATER LOOPPROCESS CHILLED WATER LOOP
C-403C-403 LOOP CHW CONNECTIONLOOP CHW CONNECTION
C-404C-404 BUILDING CHW HEAT EXCHANGER CONNECTIONBUILDING CHW HEAT EXCHANGER CONNECTION
C-405C-405 LOOP HW CONNECTIONLOOP HW CONNECTION
C-406C-406 BUILDING HW HEAT EXCHANGER CONNECTIONBUILDING HW HEAT EXCHANGER CONNECTION

C-501C-501 VAV MANIFOLD LABORATORY EXHAUSTVAV MANIFOLD LABORATORY EXHAUST

C-601C-601 MISCELLANEOUS CONTROLSMISCELLANEOUS CONTROLS
.A OUTSIDE AIR SENSORS.A OUTSIDE AIR SENSORS
.B BUILDING PRESSURE SENSORS.B BUILDING PRESSURE SENSORS
.C ELECTRIC UNIT HEATER.C ELECTRIC UNIT HEATER
.D HUMIDIFIER.D HUMIDIFIER
.E FIRE/SMOKE DAMPER SAFETY.E FIRE/SMOKE DAMPER SAFETY
.F INTERLOCKED EXHAUST FAN.F INTERLOCKED EXHAUST FAN

C-602C-602 MISCELLANEOUS CONTROLSMISCELLANEOUS CONTROLS
.A TYPICAL HYDRONIC DIFFERENTIAL PRESSURE MANIFOLD.A TYPICAL HYDRONIC DIFFERENTIAL PRESSURE MANIFOLD

REVISION HISTORYREVISION HISTORY
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TITLE SHEETTITLE SHEET



TEMPERATURE SENSOR TEMPERATURE SENSOR 
WITH AVERAGING WITH AVERAGING 
ELEMENT METERELEMENT METER

TEMPERATURE SENSOR TEMPERATURE SENSOR 
WITH SINGLE POINT WITH SINGLE POINT 

ELEMENTELEMENT

DIGITAL OUTPUT DIGITAL OUTPUT 
CONTROL POINTCONTROL POINT

CURRENT SENSORCURRENT SENSOR

SYMBOL MEANINGSYMBOL MEANING SYMBOLSYMBOL

THREE WAY CONTROL THREE WAY CONTROL 
VALVEVALVE

CONTROLS LEGENDCONTROLS LEGEND

TW-1TW-1
HYDRONIC FLOWMETERHYDRONIC FLOWMETER

SYMBOL MEANINGSYMBOL MEANING SYMBOLSYMBOL

TS
1

TS
1

TS
1

TS
1

TE-4TE-4

TEMPERATURE SENSORTEMPERATURE SENSOR

TS1TS1
SPACE TEMPERATURE SPACE TEMPERATURE 

SENSORSENSOR

C
O
2

C
O
2

S
D
1

S
D
1SMOKE DETECTORSMOKE DETECTOR

DPS2DPS2DIFFERENTIAL PRESSURE DIFFERENTIAL PRESSURE 
SWITCHSWITCH

FS-1FS-1FLOW SWITCHFLOW SWITCH

TWO WAY CONTROL TWO WAY CONTROL 
VALVEVALVE

D
1

D
1DAMPER ACTUATORDAMPER ACTUATOR

0-5" w.c.0-5" w.c.

DPT1DPT1

AIR DIFFERENTIAL AIR DIFFERENTIAL 
PRESSURE TRANSMITTER PRESSURE TRANSMITTER 

(0-5" RANGE)(0-5" RANGE)

VSDVSDVARIABLE SPEED DRIVEVARIABLE SPEED DRIVE

F
Z
1

F
Z
1

FREEZESTATFREEZESTAT

A
F
M
S
1

A
F
M
S
1

AIRFLOW MEASURING AIRFLOW MEASURING 
STATIONSTATION

TS1TS1
TEMPERATURE SENSOR TEMPERATURE SENSOR 

PIPE STRAPPIPE STRAP

DISCONNECT SWITCHDISCONNECT SWITCH

120V120V

480V480V

CONTROL TRANSFORMERCONTROL TRANSFORMER

MSMS EP1EP1 SSRELAY COILSRELAY COILS

FUSEFUSE

OLOLTHERMAL OVERLOADTHERMAL OVERLOAD

NORMALLY OPEN AND NORMALLY OPEN AND 
NORMALLY CLOSED NORMALLY CLOSED 

CONTACTSCONTACTS

AUTOAUTO
OFFOFF

HANDHAND
HAND-OFF-AUTO SWITCHHAND-OFF-AUTO SWITCH

WIRING DESIGNATION WIRING DESIGNATION 
(NO. OF HATCHES (NO. OF HATCHES 
INDICATE NO. OF INDICATE NO. OF 
CONDUCTORSCONDUCTORS

WIRING CONNECTIONWIRING CONNECTION

ON-OFFON-OFF
ON-OFF SELECTOR ON-OFF SELECTOR 

SWITCHSWITCH

LS1LS1LIMIT SWITCHLIMIT SWITCH

D-1D-1
CONTROL DAMPERCONTROL DAMPER

HYDRONIC DIFFERENTIAL HYDRONIC DIFFERENTIAL 
PRESSURE TRANSMITTERPRESSURE TRANSMITTER

TTTHERMOSTATTHERMOSTAT

AIR FLOW MONITORING AIR FLOW MONITORING 
STATIONSTATION

DDC POINT DESCRIPTOR DDC POINT DESCRIPTOR 
WITH NAMEWITH NAME

AI ANALOG INPUTAI ANALOG INPUT
AO ANALOG OUTPUTAO ANALOG OUTPUT
DI DIGITAL INPUTDI DIGITAL INPUT

DO DIGITAL OUTPUTDO DIGITAL OUTPUT

SYMBOLS AND ABBREVIATION SCHEDULESYMBOLS AND ABBREVIATION SCHEDULE

MISC. SYMBOLS AND ABBREVIATIONSMISC. SYMBOLS AND ABBREVIATIONS

CONNECT NEW TO EXISTINGCONNECT NEW TO EXISTING

200200

ADJADJ

CC

DBDB

DIFFDIFF

FASFAS

HPHP

II

IN WGIN WG

MBHMBH

MSMS

NCNC

NONO

OO

PHPH

PSI, #PSI, #

RHRH

SPSP

TDRTDR

WBWB

ROOM NUMBERROOM NUMBER

ADJUSTABLEADJUSTABLE

COMMONCOMMON

DRY BULBDRY BULB

DIFFERENTIALDIFFERENTIAL

FIRE ALARM SYSTEMFIRE ALARM SYSTEM

HORSEPOWERHORSEPOWER

INPUTINPUT

INCHES WATER GAUGEINCHES WATER GAUGE

THOUSAND BTU/HRTHOUSAND BTU/HR

MOTOR STARTERMOTOR STARTER

NORMALLY CLOSEDNORMALLY CLOSED

NORMALLY OPENNORMALLY OPEN

OUTPUTOUTPUT

PHASEPHASE

POUNDS PER SQUARE INCH (GAUGE)POUNDS PER SQUARE INCH (GAUGE)

RELATIVE HUMIDITYRELATIVE HUMIDITY

SETPOINTSETPOINT

TIME DELAY RELAYTIME DELAY RELAY

WET BULBWET BULB

GENERAL NOTESGENERAL NOTES

1.1.

2.2.

3.3.

A.A.

4.4.

5.5.

WALL MOUNTED SPACE SENSORS FOR SINGLE ZONE EQUIPMENTWALL MOUNTED SPACE SENSORS FOR SINGLE ZONE EQUIPMENT : PROVIDE WITH : PROVIDE WITH 
COMMUNICATIONS PORT AND SET POINT ADJUSTMENT, EXCEPT FOR PUBLIC AREAS, COMMUNICATIONS PORT AND SET POINT ADJUSTMENT, EXCEPT FOR PUBLIC AREAS, 
AND MECHANICAL/ELECTRICAL SPACES; PROVIDE BASIC SENSOR WITH AND MECHANICAL/ELECTRICAL SPACES; PROVIDE BASIC SENSOR WITH 
COMMUNICATIONS PORT, NO SET POINT ADJUSTMENT. PROVIDE SENSORS WITH LCD COMMUNICATIONS PORT, NO SET POINT ADJUSTMENT. PROVIDE SENSORS WITH LCD 
DISPLAY WHERE INDICATED ON FLOOR PLAN DRAWINGS.DISPLAY WHERE INDICATED ON FLOOR PLAN DRAWINGS.
PANEL LABELSPANEL LABELS : IDENTIFY EACH CONTROL PANEL WITH A UNIQUE PANEL NUMBER : IDENTIFY EACH CONTROL PANEL WITH A UNIQUE PANEL NUMBER 
AND THE NAME OF EQUIPMENT/SYSTEM(S) CONTROLLED BY PANEL. SEE GUIDE AND THE NAME OF EQUIPMENT/SYSTEM(S) CONTROLLED BY PANEL. SEE GUIDE 
SPECIFICATION 25 55 00/3.09.SPECIFICATION 25 55 00/3.09.
UNLESS OTHERWISE REQUIRED, ALL THERMOSTATS WITHIN A BUILDING TO BE OF UNLESS OTHERWISE REQUIRED, ALL THERMOSTATS WITHIN A BUILDING TO BE OF 
THE SAME TYPE, PREFERABLY THAT WITH THE SLIDING-SCALE, TO SIMPLIFY THE SAME TYPE, PREFERABLY THAT WITH THE SLIDING-SCALE, TO SIMPLIFY 
STOCKING, MAINTENANCE AND REPLACEMENT.STOCKING, MAINTENANCE AND REPLACEMENT.

IN HALLWAYS, MECHANICAL ROOMS, OR OTHER SPACES WHERE SET-POINT IN HALLWAYS, MECHANICAL ROOMS, OR OTHER SPACES WHERE SET-POINT 
ADJUSTMENT IS NOT INTENDED, THIS FUNCTION WILL BE DISABLED BY ADJUSTMENT IS NOT INTENDED, THIS FUNCTION WILL BE DISABLED BY 
PROGRAMMING.PROGRAMMING.

UNLESS OTHERWISE REQUIRED, ANALOG OUTPUT (AO) VALVES SHALL BE USED FOR UNLESS OTHERWISE REQUIRED, ANALOG OUTPUT (AO) VALVES SHALL BE USED FOR 
ALL HYDRONIC VALVES (FOR MODULATING OR TWO-POSITION APPLICATIONS).ALL HYDRONIC VALVES (FOR MODULATING OR TWO-POSITION APPLICATIONS).
THE TERMS NORMALLY CLOSED AND NORMALLY OPEN IN THIS DOCUMENT ARE THE TERMS NORMALLY CLOSED AND NORMALLY OPEN IN THIS DOCUMENT ARE 
SYNONYMOUS AND INTERCHANGEABLE WITH THE TERMS FAIL OPEN AND FAIL SYNONYMOUS AND INTERCHANGEABLE WITH THE TERMS FAIL OPEN AND FAIL 
CLOSED UNLESS OTHERWISE SPECIFIED. IF VALVE IS TO CLOSE IN LAST KNOWN CLOSED UNLESS OTHERWISE SPECIFIED. IF VALVE IS TO CLOSE IN LAST KNOWN 
POSITION, THE TERM FIP (FAIL IN PLACE) SHALL BE USED.POSITION, THE TERM FIP (FAIL IN PLACE) SHALL BE USED.

DESIGNER NOTESDESIGNER NOTES

1.1.

2.2.

LIFE SAFETY MONITORING AND SEQUENCESLIFE SAFETY MONITORING AND SEQUENCES : THESE DRAWINGS TYPICALLY DO NOT : THESE DRAWINGS TYPICALLY DO NOT 
INDICATE LIFE SAFETY DEVICES FOR MONITORING OR SEQUENCING THROUGH THE INDICATE LIFE SAFETY DEVICES FOR MONITORING OR SEQUENCING THROUGH THE 
BAS. COORDINATE LIFE SAFETY DEVICES FOR MONITORING OR SEQUENCING BAS. COORDINATE LIFE SAFETY DEVICES FOR MONITORING OR SEQUENCING 
THROUGH THE BAS. COORDINATE LIFE SAFETY DEVICE CONTROL AND MONITORING THROUGH THE BAS. COORDINATE LIFE SAFETY DEVICE CONTROL AND MONITORING 
USING THE BAS WITH UGA FMD. TYPICALLY ADDITIONAL CODE REQUIREMENTS NOT USING THE BAS WITH UGA FMD. TYPICALLY ADDITIONAL CODE REQUIREMENTS NOT 
INCLUDED WITH THESE GUIDE DRAWINGS WILL BE REQUIRED.INCLUDED WITH THESE GUIDE DRAWINGS WILL BE REQUIRED.
UNINTERRUPTED POWER SUPPLYUNINTERRUPTED POWER SUPPLY : INCLUDE IN DESIGN ONLY AFTER CONSULTATION : INCLUDE IN DESIGN ONLY AFTER CONSULTATION 
WITH UGA FMD. IF THE EQUIPMENT/SYSTEM APPLICATION REQUIRES UNINTERRUPTED WITH UGA FMD. IF THE EQUIPMENT/SYSTEM APPLICATION REQUIRES UNINTERRUPTED 
OPERATION PROVIDE DETAILS FOR AN UNINTERRUPTIBLE POWER SUPPLY TO BE OPERATION PROVIDE DETAILS FOR AN UNINTERRUPTIBLE POWER SUPPLY TO BE 
ADDED TO POWER THE EQUIPMENT CONTROL PANEL AND ACCESSORIES UNTIL ADDED TO POWER THE EQUIPMENT CONTROL PANEL AND ACCESSORIES UNTIL 
GENERATOR POWER IN ONLINE OR NORMAL POWER IS RESTORED. (ALSO SEE GUIDE GENERATOR POWER IN ONLINE OR NORMAL POWER IS RESTORED. (ALSO SEE GUIDE 
SPECIFICATION 25 55 00/3.11.SPECIFICATION 25 55 00/3.11.

DESIGNER NOTESDESIGNER NOTES

DESIGNER NOTESDESIGNER NOTES

NEW WIRINGNEW WIRING

EXISTING WIRING (OR BY OTHERS)EXISTING WIRING (OR BY OTHERS)

PSIGPSIG
POUNDS PER SQUARE INCH GAUGE, POUNDS PER SQUARE INCH GAUGE, 
EQUIVALENT TO 14.696 PSI ABSOLUTE (PSIA)EQUIVALENT TO 14.696 PSI ABSOLUTE (PSIA)

ANI Output SpeedANI Output Speed SPEEDSPEED

ANI Output FreqANI Output Freq FREQFREQ

ANI DC Bus VoltANI DC Bus Volt DC_VOLTDC_VOLT

ANI Output VltgANI Output Vltg OUT_VOLTOUT_VOLT

ANI CurrentANI Current CURRENTCURRENT

ANI TorqueANI Torque TORQUETORQUE

ANI kWANI kW DEMANDDEMAND

ANI Drive TempANI Drive Temp DRIVE_TEMPDRIVE_TEMP

ANI RuntimeANI Runtime RUNTIMERUNTIME

13651365

BNI FaultBNI Fault DRV_FAULTDRV_FAULT

BNI Hand/AutoBNI Hand/Auto HAND_AUTOHAND_AUTO

BNI AlarmBNI Alarm DRV_ALRMDRV_ALRM

BNI Run/StopBNI Run/Stop --

BNI Maint ReqBNI Maint Req MAINT_REQMAINT_REQ

BNI Fwd/RevBNI Fwd/Rev --

BNI Drive ReadyBNI Drive Ready DRV_RDYDRV_RDY

BNI At SetpointBNI At Setpoint DRV_AT_SPDRV_AT_SP

BNI Run EnableBNI Run Enable RUN_ENBRUN_ENB

46.346.3

653653

214214

2.82.8

18.618.6

0.60.6

33.633.6

876876

OffOff

OffOff

OffOff

OffOff

OnOn

OffOff

OnOn

OnOn

OnOn

STANDARD VFD NETWORK INPUT POINTSSTANDARD VFD NETWORK INPUT POINTS

NOTESNOTESSTANDARD NETWORK INPUTSSTANDARD NETWORK INPUTS

NOTE 1NOTE 1

NOTE 2NOTE 2

NOTE 2NOTE 2

NOTE 2NOTE 2

NOTE 2NOTE 2

1.1.
2.2.

A.A.

NOTES:NOTES:
CONVERT TEMPERATURE TO FAHRENHEIT.CONVERT TEMPERATURE TO FAHRENHEIT.
SIGNAL PROCESSING REQUIRED.SIGNAL PROCESSING REQUIRED.

GENERAL NOTES:GENERAL NOTES:
SAMPLE VALUES INCLUDED ON TABLE, ACTUAL VALUES SHALL VARY SAMPLE VALUES INCLUDED ON TABLE, ACTUAL VALUES SHALL VARY 
OVER TIME.OVER TIME.

TEMPERATURE GAUGE TEMPERATURE GAUGE 
MACHINE GLASS V-TYPEMACHINE GLASS V-TYPE

PRESSURE REGULATING PRESSURE REGULATING 
VALVEVALVE

CHECK VALVECHECK VALVE

VALVEVALVE PIPE UNIONPIPE UNION

BACKFLOW PREVENTERBACKFLOW PREVENTER BALL VALVEBALL VALVE

N.C.N.C.

CV1CV1 N.O.N.O.

V-1V-1
C.C. N.O.N.O.

PRESSURE GAUGE & PRESSURE GAUGE & 
COCKCOCK

0043.CHWx.CHPST STATUSAI

SPEED 0043.CHWx.CHPSPDAO

0043.CHWx.CHPST STATUSDI

START/STOP 0043.CHWx.CHPSSDO

BUTTERFLY VALVEBUTTERFLY VALVE

PIPE BREAKPIPE BREAK PIPE CAPPIPE CAP

CONTROLS ABBREVIATIONSCONTROLS ABBREVIATIONS
ABRV. =ABRV. = DESCRIPTIONDESCRIPTION ABRV. =ABRV. = DESCRIPTIONDESCRIPTION ABRV. =ABRV. = DESCRIPTIONDESCRIPTION

ADJADJ ADJUSTABLEADJUSTABLE

HTSSHTSS HIGH TEMPERATURE SAFETY SWITCHHIGH TEMPERATURE SAFETY SWITCH SHWRSHWR SECONDARY HOT WATER RETURNSECONDARY HOT WATER RETURNAHAH AIR HANDLERAIR HANDLER

HPHP HORSEPOWERHORSEPOWER SHWSSHWS SECONDARY HOT WATER SUPPLYSECONDARY HOT WATER SUPPLYALRMALRM ALARMALARM

HWPHWP HOT WATER PUMPHOT WATER PUMP SECSEC SECONDARY OR SECONDSSECONDARY OR SECONDSBLDGBLDG BUILDINGBUILDING

HWPSHWPS HOT WATER PUMP SECONDARYHOT WATER PUMP SECONDARY SPSP SETPOINTSETPOINTCHWPCHWP CHILLED WATER PUMPCHILLED WATER PUMP

HWRHWR HOT WATER RETURNHOT WATER RETURN SDSD SMOKE DETECTORSMOKE DETECTORCHPSCHPS CHILLED WATER PUMP SECONDARYCHILLED WATER PUMP SECONDARY

HWSHWS HOT WATER SUPPLYHOT WATER SUPPLY S/SS/S START / STOPSTART / STOPCHWRCHWR CHILLED WATER RETURNCHILLED WATER RETURN

IN WGIN WG INCHES WATER COLUMNINCHES WATER COLUMN SASA SUPPLY AIRSUPPLY AIRCHWSCHWS CHILLED WATER SUPPLYCHILLED WATER SUPPLY

II INPUTINPUT SFSF SUPPLY FANSUPPLY FANCC COMMONCOMMON

ISOISO ISOLATIONISOLATION TT TEMPERATURETEMPERATURECWCW CONDENSER WATERCONDENSER WATER

MAMA MIXED AIRMIXED AIR TWTW TEMPERED WATERTEMPERED WATERCWPCWP CONDENSER WATER PUMPCONDENSER WATER PUMP

MSMS MOTOR STARTERMOTOR STARTER TWPTWP TEMPERED WATER PUMPTEMPERED WATER PUMPCWRCWR CONDENSER WATER RETURNCONDENSER WATER RETURN

NCNC NORMALLY CLOSEDNORMALLY CLOSED TWRTWR TEMPERED WATER RETURNTEMPERED WATER RETURNCWSCWS CONDENSER WATER SUPPLYCONDENSER WATER SUPPLY

NONO NORMALLY OPENNORMALLY OPEN TWSTWS TEMPERED WATER SUPPLYTEMPERED WATER SUPPLYCLCL COOLCOOL

OO OUTPUTOUTPUT TBTB TERMINAL BOXTERMINAL BOXDIFFDIFF DIFFERENTIALDIFFERENTIAL

OAOA OUTSIDE AIROUTSIDE AIR MBHMBH THOUSAND BTU/HRTHOUSAND BTU/HRDPDP DIFFERENTIAL PRESSUREDIFFERENTIAL PRESSURE

OVRDOVRD OVERRIDEOVERRIDE TDRTDR TIME DELAY RELAYTIME DELAY RELAYDDDD DOWN-DUCTDOWN-DUCT

PHPH PHASEPHASE VSDVSD VARIABLE SPEED DRIVEVARIABLE SPEED DRIVEDBDB DRY BULBDRY BULB

PSI, #PSI, # POUNDS PER SQUARE INCH (GAUGE)POUNDS PER SQUARE INCH (GAUGE) VPVP VELOCITY PRESSUREVELOCITY PRESSUREEHEH ELECTRIC HEATERELECTRIC HEATER

RHRH RELATIVE HUMIDITYRELATIVE HUMIDITY WBWB WET BULBWET BULBEFEF EXHAUST FANEXHAUST FAN

RLFRLF RELIEF FANRELIEF FANFCFC FAN COILFAN COIL

REQREQ REQUESTREQUESTFBKFBK FEEDBACKFEEDBACK

RARA RETURN AIRRETURN AIRFASFAS FIRE ALARM SYSTEMFIRE ALARM SYSTEM

RFRF RETURN FANRETURN FAN

HOAHOA HAND - OFF - AUTOMATICHAND - OFF - AUTOMATIC SCHWRSCHWR SECONDARY CHILLED WATER RETURNSECONDARY CHILLED WATER RETURN

SCHWSSCHWS SECONDARY CHILLED WATER SUPPLYSECONDARY CHILLED WATER SUPPLYHTHT HEATHEAT

FIPFIP FAIL IN PLACEFAIL IN PLACE

OPTIONAL POINTSOPTIONAL POINTS
ABRV. =ABRV. = DESCRIPTIONDESCRIPTION

1.1.
2.2.

SMOKE DAMPER (SDI)SMOKE DAMPER (SDI)
HIGH AND LOW PRESSURE SAFETY INTERLOCK SWITCHESHIGH AND LOW PRESSURE SAFETY INTERLOCK SWITCHES
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CONTROLSCONTROLS
SYMBOLS ANDSYMBOLS AND
ABBREVIATIONSABBREVIATIONS



FZ1FZ1

RETURN AIRRETURN AIR

C
H
W
R

C
H
W
R

C
H
W
S

C
H
W
S

H
W
R

H
W
R

H
W
S

H
W
S

TS2TS2

SUPPLY AIRSUPPLY AIR

DEAD BANDDEAD BANDHEATING LOOPHEATING LOOP COOLING LOOPCOOLING LOOP

CLOSEDCLOSED

Reheat ValveReheat Valve
PositionPosition

Chilled WaterChilled Water
Valve PositionValve Position

VALVE CONTROL DIAGRAMVALVE CONTROL DIAGRAM

OPENOPEN

WD1WD1

APPLICABLE FOR ABOVE CEILING FCU WITH PRIMARY CHILLED WATER COIL PAN OR WHOLE UNIT SECONDARY DRAINAPPLICABLE FOR ABOVE CEILING FCU WITH PRIMARY CHILLED WATER COIL PAN OR WHOLE UNIT SECONDARY DRAIN

All power wiring by Division 16/26.All power wiring by Division 16/26.
Fan speed to be set by TAB per design.Fan speed to be set by TAB per design.

DESIGNER NOTE:  Include in design only afterDESIGNER NOTE:  Include in design only after
consultation with UGA.  Add sequence: Occupancy consultation with UGA.  Add sequence: Occupancy 
override shall be initiated at the local zone sensor override shall be initiated at the local zone sensor 

(thermostat) or via the occupancy sensor. Local zone (thermostat) or via the occupancy sensor. Local zone 
sensor will include a occupancy override push button, sensor will include a occupancy override push button, 
which will add 30 minutes (adjustable in programming) which will add 30 minutes (adjustable in programming) 
of occupancy per push, up to 90 minutes or three of occupancy per push, up to 90 minutes or three 

pushes (adjustable in programming).pushes (adjustable in programming).

HS1HS1

DESIGNER NOTE:  Include in design only afterDESIGNER NOTE:  Include in design only after
consultation with UGA.  Add sequence: When zoneconsultation with UGA.  Add sequence: When zone

humidity rises above set point (60%, adj.) chilled waterhumidity rises above set point (60%, adj.) chilled water
valve shall be commanded open and reheat valve shallvalve shall be commanded open and reheat valve shall

modulate to maintain zone temperature set point.modulate to maintain zone temperature set point.

D-2D-2

NCNC

D-1D-1NCNC

M2M2

M1M1

RETURN AIRRETURN AIR

OUTSIDE AIROUTSIDE AIR

InterlockInterlock
SafetySafety

DESIGNER NOTE: Include in design only after consultation with UGA.  Add sequence: Return air damper DESIGNER NOTE: Include in design only after consultation with UGA.  Add sequence: Return air damper 
shall operate inversely to outside damper as described below. When unit starts in occupied mode, the shall operate inversely to outside damper as described below. When unit starts in occupied mode, the 
outside air damper shall open to minimum position.  During unoccupied periods, the outside air damper outside air damper shall open to minimum position.  During unoccupied periods, the outside air damper 
shall remain closed.  Whenever the freezestat is in alarm, the unit shall be commanded to stop, outside shall remain closed.  Whenever the freezestat is in alarm, the unit shall be commanded to stop, outside 
air damper commanded closed and hydronic valves commanded fully open.  [For units with CO2 air damper commanded closed and hydronic valves commanded fully open.  [For units with CO2 
management include: When the space CO2 exceeds alarm set point and fan status is proven on, the management include: When the space CO2 exceeds alarm set point and fan status is proven on, the 
outside air damper shall be overridden full open until CO2 falls below set point.]outside air damper shall be overridden full open until CO2 falls below set point.]
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Clg RqstVP

Normal SPVP

OA TempVP

Clg StptVP

Htg StptVP

SB Htg StptVP

SB Clg StptVP

VIRTUAL POINTSVIRTUAL POINTS

bldg.FCUx.FRZ FCx FreezestatDI

FCx Dampers bldg.FCUx.DMPRAO

OPERATING MODEOPERATING MODE
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ALL OCCUPANCY SENSORS BY DIVISION 16/26.ALL OCCUPANCY SENSORS BY DIVISION 16/26.

OCCOCC

bldg.FCUx.OCCOVRD FCUx OCC SENSORDI

FCx CHW Valve bldg.FCUx.CHWVAO

N
.C
.

N
.C
.

V
1
V
1

N
.C
.

N
.C
.

V
2
V
2

FCx HW Valve bldg.FCUx.HWVAO
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bldg.FCUx.SAT FCx SA TempAI

FCx Fan S/S bldg.FCUx.FANSSDO

bldg.FCUx.FANST FCx Fan StatusDI

bldg.FCUx.ZHUM FCx Zone HumidityAI

bldg.FCUx.ZONET FCx ZONE TEMPAI

bldg.FCUx.SPADJ FCx SETPOINT ADJAI

bldg.FCUx.OCCOVRD FCx OVERRIDEDI

TS1TS1

NOTE 1NOTE 1

NOTE 2NOTE 2
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DESIGNEDDESIGNED

DRAWNDRAWN

CHECKEDCHECKED

DATEDATE

(REV.7) UGA (REV.7) UGA 
STANDARDS STANDARDS 
UPDATE UPDATE 
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FMD ENG/UEM

FMD ENG/UEM

08/01/2025

C-101C-101

3 23

FAN COILFAN COIL
UNIT (4-PIPE)UNIT (4-PIPE)

C101 POINTS LISTC101 POINTS LIST

POINT NAMEPOINT NAME POINT IO DESCRIPTORPOINT IO DESCRIPTOR
POINT TYPEPOINT TYPE

REMARKSREMARKS
AIAI AOAO DIDI DODO VPVP

bldg.FCUx.ZONETbldg.FCUx.ZONET FCx ZONE TEMPFCx ZONE TEMP 11 00 00 00 00

bldg.FCUx.ZHUMbldg.FCUx.ZHUM FCx Zone HumidityFCx Zone Humidity 11 00 00 00 00

bldg.FCUx.SPADJbldg.FCUx.SPADJ FCx SETPOINT ADJFCx SETPOINT ADJ 11 00 00 00 00

bldg.FCUx.SATbldg.FCUx.SAT FCx SA TempFCx SA Temp 11 00 00 00 00

bldg.FCUx.OCCOVRDbldg.FCUx.OCCOVRD FCUx OCC SENSORFCUx OCC SENSOR 00 00 11 00 00

bldg.FCUx.OCCOVRDbldg.FCUx.OCCOVRD FCx OVERRIDEFCx OVERRIDE 00 00 11 00 00

bldg.FCUx.HWVbldg.FCUx.HWV FCx HW ValveFCx HW Valve 00 11 00 00 00

bldg.FCUx.FRZbldg.FCUx.FRZ FCx FreezestatFCx Freezestat 00 00 11 00 00

bldg.FCUx.FANSTbldg.FCUx.FANST FCx Fan StatusFCx Fan Status 00 00 11 00 00

bldg.FCUx.FANSSbldg.FCUx.FANSS FCx Fan S/SFCx Fan S/S 00 00 00 11 00

bldg.FCUx.DMPRbldg.FCUx.DMPR FCx DampersFCx Dampers 00 11 00 00 00

bldg.FCUx.CHWVbldg.FCUx.CHWV FCx CHW ValveFCx CHW Valve 00 11 00 00 00

bldg.FCUx.SPbldg.FCUx.SP Normal SPNormal SP 00 00 00 00 11

bldg.FCUx.SBHTSPbldg.FCUx.SBHTSP SB Htg StptSB Htg Stpt 00 00 00 00 11

bldg.FCUx.SBCLSPbldg.FCUx.SBCLSP SB Clg StptSB Clg Stpt 00 00 00 00 11

bldg.FCUx.OATbldg.FCUx.OAT OA TempOA Temp 00 00 00 00 11

bldg.FCUx.HTRQSTbldg.FCUx.HTRQST Htg RequestHtg Request 00 00 00 00 11

bldg.FCUx.HTGSPbldg.FCUx.HTGSP Htg StptHtg Stpt 00 00 00 00 11

bldg.FCUx.CLRQSTbldg.FCUx.CLRQST Clg RqstClg Rqst 00 00 00 00 11

bldg.FCUx.CLGSPbldg.FCUx.CLGSP Clg StptClg Stpt 00 00 00 00 11

TOTALSTOTALS 44 33 44 11

GENERALGENERAL : THE FOUR PIPE HORIZONTAL FAN COIL UNIT SHALL BE FULLY CONTROLLED BY : THE FOUR PIPE HORIZONTAL FAN COIL UNIT SHALL BE FULLY CONTROLLED BY 
THE BAS.THE BAS.
  
SPACE TEMPERATURE CONTROL:SPACE TEMPERATURE CONTROL:  TWO MODES SHALL APPLY: OCCUPIED AND UNOCCUPIED,  TWO MODES SHALL APPLY: OCCUPIED AND UNOCCUPIED, 
EACH WITH TWO TEMPERATURE SET POINTS. DURING OCCUPIED MODE, THE SETPOINTS, EACH WITH TWO TEMPERATURE SET POINTS. DURING OCCUPIED MODE, THE SETPOINTS, 
SHOULD BE 70°F AND 75°F (ADJUSTABLE); DURING UNOCCUPIED THEY SHOULD BE 55°F SHOULD BE 70°F AND 75°F (ADJUSTABLE); DURING UNOCCUPIED THEY SHOULD BE 55°F 
AND 85°F (ADJUSTABLE). OCCUPANT TO BE ABLE TO VARY SPACE SET POINTS BY +/- 2°AND 85°F (ADJUSTABLE). OCCUPANT TO BE ABLE TO VARY SPACE SET POINTS BY +/- 2°
F (ADJUSTABLE IN PROGRAMMING).F (ADJUSTABLE IN PROGRAMMING).

OCCUPANCY OVERRIDE:OCCUPANCY OVERRIDE:  IN SPACE WITH AN OCCUPANCY SENSOR, THEN OCCUPANCY  IN SPACE WITH AN OCCUPANCY SENSOR, THEN OCCUPANCY 
OVERRIDE SHALL BE INITIATED FOR A PERIOD OF ONE HOUR (ADJUSTABLE) WHENEVER A OVERRIDE SHALL BE INITIATED FOR A PERIOD OF ONE HOUR (ADJUSTABLE) WHENEVER A 
SIGNAL IS RECEIVED FROM THE SENSOR. OCCUPANCY SHALL EVERT TO NORMAL OPERATION SIGNAL IS RECEIVED FROM THE SENSOR. OCCUPANCY SHALL EVERT TO NORMAL OPERATION 
AT THE END OF THE PERIOD.AT THE END OF THE PERIOD.

IN ALL SPACES, OCCUPANCY OVERRIDE SHALL BE INTIATED FOR A PERIOD OF 30 MINUTES IN ALL SPACES, OCCUPANCY OVERRIDE SHALL BE INTIATED FOR A PERIOD OF 30 MINUTES 
(ADJUSTABLE IN PROGRAMMING) FOR EACH PUSH OF THE OVERRIDE BUTTON ON THE (ADJUSTABLE IN PROGRAMMING) FOR EACH PUSH OF THE OVERRIDE BUTTON ON THE 
LOCAL ZONE SENSOR (THERMOSTAT), FOR A MAXIMUM OF 90 MINUTES OR THREE PUSHES LOCAL ZONE SENSOR (THERMOSTAT), FOR A MAXIMUM OF 90 MINUTES OR THREE PUSHES 
(ADJUSTABLE IN PROGRAMMING). OCCUPANCY SHALL REVERT TO NORMAL OPERATION AT (ADJUSTABLE IN PROGRAMMING). OCCUPANCY SHALL REVERT TO NORMAL OPERATION AT 
THE END OF THE PERIOD OR WHENEVER THE OVERRIDE BUTTON IS PUSHED A FOURTH THE END OF THE PERIOD OR WHENEVER THE OVERRIDE BUTTON IS PUSHED A FOURTH 
TIME.TIME.

FANFAN:  LOGIC SHALL BE PROVIDED TO RUN THE FAN CONTINUOUSLY, OR TO CYCLE, AS :  LOGIC SHALL BE PROVIDED TO RUN THE FAN CONTINUOUSLY, OR TO CYCLE, AS 
NEEDED BY THE DESIGN. DURING UNOCCUPIED MODE, FAN SHALL BE DEENERGIZED EXCEPT NEEDED BY THE DESIGN. DURING UNOCCUPIED MODE, FAN SHALL BE DEENERGIZED EXCEPT 
AS REQUIRED TO MAINTAIN SETBACK TEMPERATURE SETPOINTS FOR BOTH HEATING AND AS REQUIRED TO MAINTAIN SETBACK TEMPERATURE SETPOINTS FOR BOTH HEATING AND 
COOLING WITH A CYCLE DIFFERENTIAL OF 3°F (ADJ.).  BAS SHALL PROVE FAN OPERATION COOLING WITH A CYCLE DIFFERENTIAL OF 3°F (ADJ.).  BAS SHALL PROVE FAN OPERATION 
AND USE THE STATUS INDICATION TO ACCUMULATE RUNTIME. UPON ACTIVATION OF PAN AND USE THE STATUS INDICATION TO ACCUMULATE RUNTIME. UPON ACTIVATION OF PAN 
FLOAT SWITCH ALARM, DEACTIVATE FAN.FLOAT SWITCH ALARM, DEACTIVATE FAN.

VALVESVALVES:  ONCE FAN STATUS IS PROVEN ON, LOGIC SHALL BE PROVIDED TO ALLOW FOR :  ONCE FAN STATUS IS PROVEN ON, LOGIC SHALL BE PROVIDED TO ALLOW FOR 
BOTH MODULATING AND TWO-POSITION VALVE CONTROL (OCCUPIED AND UNOCCUPIED BOTH MODULATING AND TWO-POSITION VALVE CONTROL (OCCUPIED AND UNOCCUPIED 
MODES). LOGIC SHALL PREVENT OVERLAPPING CONTROL OF THE VALVES, UNLESS IN MODES). LOGIC SHALL PREVENT OVERLAPPING CONTROL OF THE VALVES, UNLESS IN 
DEHUMIDIFICATION MODE. VALVES SHALL BE COMMANDED CLOSED AND AN ALARM DEHUMIDIFICATION MODE. VALVES SHALL BE COMMANDED CLOSED AND AN ALARM 
GENERATED WHENEVER THE DRAIN PAN FLOAT SWITCH OR WATER DETECTOR IS ACTIVATED. GENERATED WHENEVER THE DRAIN PAN FLOAT SWITCH OR WATER DETECTOR IS ACTIVATED. 
FAN STATUS SHALL BE PROVEN ON BEFORE CONTROL SEQUENCE IS APPLIED.FAN STATUS SHALL BE PROVEN ON BEFORE CONTROL SEQUENCE IS APPLIED.

OPERATOR SHUTDOWNOPERATOR SHUTDOWN :  THE BAS OPERATOR SHALL HAVE THE CAPABILITY, AT THE PROPER :  THE BAS OPERATOR SHALL HAVE THE CAPABILITY, AT THE PROPER 
PASSWORD LEVEL, TO ISSUE A SINGLE SHUTDOWN COMMAND FROM THE OWS WHICH PASSWORD LEVEL, TO ISSUE A SINGLE SHUTDOWN COMMAND FROM THE OWS WHICH 
DEENERGIZES MULTIPLE TERMINAL UNITS AS DESIGNATED BY THE OPERATOR.DEENERGIZES MULTIPLE TERMINAL UNITS AS DESIGNATED BY THE OPERATOR.

HEATING REQUESTHEATING REQUEST :  A "HEATING REQUEST" SHALL BE BROADCAST TO THE HW SYSTEM :  A "HEATING REQUEST" SHALL BE BROADCAST TO THE HW SYSTEM 
SERVING THIS UNIT WHENEVER THE HW OUTPUT IS AT 100% (ADJ.) OR THE SPACE SERVING THIS UNIT WHENEVER THE HW OUTPUT IS AT 100% (ADJ.) OR THE SPACE 
TEMPERATURE FALLS BELOW THE THROTTLING RANGE OF THE HEATING LOOP.TEMPERATURE FALLS BELOW THE THROTTLING RANGE OF THE HEATING LOOP.

COOLING REQUESTCOOLING REQUEST :  A "COOLING REQUEST" SHALL BE BROADCAST TO THE CHW SYSTEM :  A "COOLING REQUEST" SHALL BE BROADCAST TO THE CHW SYSTEM 
SERVING THIS UNIT WHENEVER THE CHW OUTPUT IS AT 100% (ADJ.) OR THE SPACE SERVING THIS UNIT WHENEVER THE CHW OUTPUT IS AT 100% (ADJ.) OR THE SPACE 
TEMPERATURE RISES ABOVE THE THROTTLING RANGE OF THE COOLING LOOP.TEMPERATURE RISES ABOVE THE THROTTLING RANGE OF THE COOLING LOOP.

GRAPHICS AND TRENDSGRAPHICS AND TRENDS :  PROVIDE TRENDS, HISTORIAN BACKUP AND GRAPHIC DISPLAY FOR :  PROVIDE TRENDS, HISTORIAN BACKUP AND GRAPHIC DISPLAY FOR 
ALL CONTROL POINTS AND CALCULATED SET POINTS PER SPECIFICATIONS. ALC SHALL ALL CONTROL POINTS AND CALCULATED SET POINTS PER SPECIFICATIONS. ALC SHALL 
INCLUDE TRENDS IN EACH PROGRAM FOR ALL NETWORK INPUTS (KNOWN AS ANI AND BNI) INCLUDE TRENDS IN EACH PROGRAM FOR ALL NETWORK INPUTS (KNOWN AS ANI AND BNI) 
IN A PROJECT.IN A PROJECT.

SEQUENCE OF OPERATIONSEQUENCE OF OPERATION

1.1.

2.2.

ALL THERMOSTATS WITHIN A BUILDING TO BE OF THE SAME TYPE, PREFERABLY THAT ALL THERMOSTATS WITHIN A BUILDING TO BE OF THE SAME TYPE, PREFERABLY THAT 
WITH THE SLIDING-SCALE, TO SIMPLIFY STOCKING AND REPLACEMENT. IN HALLWAYS, WITH THE SLIDING-SCALE, TO SIMPLIFY STOCKING AND REPLACEMENT. IN HALLWAYS, 
MECHANICAL ROOMS, OR OTHER SPACES WHERE SET-POINT ADJUSTMENT IS NOT MECHANICAL ROOMS, OR OTHER SPACES WHERE SET-POINT ADJUSTMENT IS NOT 
INTENDED, THIS FUNCTION WILL BE DISABLED BY PROGRAMMING.INTENDED, THIS FUNCTION WILL BE DISABLED BY PROGRAMMING.
For ECM fan motors, utilize an AO for the FCx Fan S/S point.For ECM fan motors, utilize an AO for the FCx Fan S/S point.

NOTESNOTES



APPLICABLE FOR ABOVE CEILING FCU WITH PRIMARY CHILLED WATER COIL PAN OR WHOLE UNIT SECONDARY DRAINAPPLICABLE FOR ABOVE CEILING FCU WITH PRIMARY CHILLED WATER COIL PAN OR WHOLE UNIT SECONDARY DRAIN

Chilled Water Valve bldg.FCx CHW ValveAO
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Fan Start/Stop bldg.FCx Fan S/SDO

bldg.FCx Fan Status Fan StatusDI

All power wiring by Division 16/26. Fan All power wiring by Division 16/26. Fan 
speed to be set by TAB per design.speed to be set by TAB per design.
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SUPPLY AIRSUPPLY AIRRETURN AIRRETURN AIR

WD1WD1bldg.FCx Water Det Water DetectionDI

TS2TS2

bldg.FCx SA Temp Supply Air TempAI

TS1TS1

bldg.FCx Setpoint Adj Setpoint AdjustmentAI

bldg.FCx Zone Temp Zone TemperatureAI

NOTE 1NOTE 1

MINIMUMMINIMUM

Chilled Water Chilled Water 
Valve PositionValve Position

MAX COOLINGMAX COOLING

MM

FANFAN

CS1CS1

NN

FAN WIRINGFAN WIRING

(Actual wiring configuration to be confirmed by installer)(Actual wiring configuration to be confirmed by installer)

FCx Fan Status DI

FCx Fan S/SDO
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ELECTRIC LADDER DIAGRAMSELECTRIC LADDER DIAGRAMS
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C-101AC-101A

4 23

FAN COILFAN COIL
UNIT (2 PIPE)UNIT (2 PIPE)

C101A POINTS LISTC101A POINTS LIST

POINT NAMEPOINT NAME POINT IO DESCRIPTORPOINT IO DESCRIPTOR
POINT TYPEPOINT TYPE

REMARKSREMARKS
AIAI AOAO DIDI DODO

bldg.FCx Zone Tempbldg.FCx Zone Temp Zone TemperatureZone Temperature 11 00 00 00

bldg.FCx Water Detbldg.FCx Water Det Water DetectionWater Detection 00 00 11 00

bldg.FCx Setpoint Adjbldg.FCx Setpoint Adj Setpoint AdjustmentSetpoint Adjustment 11 00 00 00

bldg.FCx SA Tempbldg.FCx SA Temp Supply Air TempSupply Air Temp 11 00 00 00

bldg.FCx Fan Statusbldg.FCx Fan Status Fan StatusFan Status 00 00 11 00

bldg.FCx Fan S/Sbldg.FCx Fan S/S Fan Start/StopFan Start/Stop 00 00 00 11

bldg.FCx CHW Valvebldg.FCx CHW Valve Chilled Water ValveChilled Water Valve 00 11 00 00

TOTALSTOTALS 33 11 22 11

GENERALGENERAL : THE TWO PIPE HORIZONTAL FAN COIL UNIT SHALL BE FULLY CONTROLLED BY : THE TWO PIPE HORIZONTAL FAN COIL UNIT SHALL BE FULLY CONTROLLED BY 
THE BAS.THE BAS.
  
SPACE TEMPERATURE CONTROLSPACE TEMPERATURE CONTROL : ONE USER ADJUSTABLE SETPOINT SHALL APPLY. : ONE USER ADJUSTABLE SETPOINT SHALL APPLY. 
NORMAL SPACE COOLING (70°F ADJ).NORMAL SPACE COOLING (70°F ADJ).

OCCUPANCY OVERRIDEOCCUPANCY OVERRIDE :  N/A:  N/A

FANFAN:  FAN SHALL BE ENABLED AND RUN CONTINUOUSLY WHEN SPACE THERMOSTAT IS NOT :  FAN SHALL BE ENABLED AND RUN CONTINUOUSLY WHEN SPACE THERMOSTAT IS NOT 
SATISFIED.  BAS SHALL PROVE FAN OPERATION AND USE THE STATUS INDICATION TO SATISFIED.  BAS SHALL PROVE FAN OPERATION AND USE THE STATUS INDICATION TO 
ACCUMULATE RUNTIME.ACCUMULATE RUNTIME.

VALVEVALVE:  BAS SHALL MODULATE THE CHILLED WATER VALVE TO MAINTAIN THE ACTIVE :  BAS SHALL MODULATE THE CHILLED WATER VALVE TO MAINTAIN THE ACTIVE 
SPACE TEMPERATURE SETPOINT. VALVE SHALL BE COMMANDED CLOSED AND AN ALARM SPACE TEMPERATURE SETPOINT. VALVE SHALL BE COMMANDED CLOSED AND AN ALARM 
GENERATED WHENEVER THE DRAIN PAN FLOAT SWITCH OR WATER DETECTOR IS ACTIVATED. GENERATED WHENEVER THE DRAIN PAN FLOAT SWITCH OR WATER DETECTOR IS ACTIVATED. 

OPERATOR SHUTDOWNOPERATOR SHUTDOWN :  THE BAS OPERATOR SHALL HAVE THE CAPABILITY, AT THE PROPER :  THE BAS OPERATOR SHALL HAVE THE CAPABILITY, AT THE PROPER 
PASSWORD LEVEL, TO ISSUE A SINGLE SHUTDOWN COMMAND FROM THE OWS WHICH PASSWORD LEVEL, TO ISSUE A SINGLE SHUTDOWN COMMAND FROM THE OWS WHICH 
DEENERGIZES MULTIPLE TERMINAL UNITS AS DESIGNATED BY THE OPERATOR.DEENERGIZES MULTIPLE TERMINAL UNITS AS DESIGNATED BY THE OPERATOR.

COOLING REQUESTCOOLING REQUEST :  A "COOLING REQUEST" SHALL BE BROADCAST TO THE CHW SYSTEM :  A "COOLING REQUEST" SHALL BE BROADCAST TO THE CHW SYSTEM 
SERVING THIS UNIT WHENEVER THE CHW OUTPUT IS AT 100% (ADJ.) OR THE SPACE SERVING THIS UNIT WHENEVER THE CHW OUTPUT IS AT 100% (ADJ.) OR THE SPACE 
TEMPERATURE RISES ABOVE THE THROTTLING RANGE OF THE COOLING LOOP.TEMPERATURE RISES ABOVE THE THROTTLING RANGE OF THE COOLING LOOP.

GRAPHICS AND TRENDSGRAPHICS AND TRENDS :  PROVIDE TRENDS, HISTORIAN BACKUP AND GRAPHIC DISPLAY FOR :  PROVIDE TRENDS, HISTORIAN BACKUP AND GRAPHIC DISPLAY FOR 
ALL CONTROL POINTS AND CALCULATED SET POINTS PER SPECIFICATIONS. ALC SHALL ALL CONTROL POINTS AND CALCULATED SET POINTS PER SPECIFICATIONS. ALC SHALL 
INCLUDE TRENDS IN EACH PROGRAM FOR ALL NETWORK INPUTS (KNOWN AS ANI AND BNI) INCLUDE TRENDS IN EACH PROGRAM FOR ALL NETWORK INPUTS (KNOWN AS ANI AND BNI) 
IN A PROJECT.IN A PROJECT.

SEQUENCE OF OPERATIONSEQUENCE OF OPERATION

1.1. Provide with communications port and set point adjustment.  For public areas, and Provide with communications port and set point adjustment.  For public areas, and 
mechanical/electrical spaces provide basic sensor with communications port; no set mechanical/electrical spaces provide basic sensor with communications port; no set 
point adjustment. Provide sensors with LCD display where indicated on floor plan point adjustment. Provide sensors with LCD display where indicated on floor plan 
drawings.drawings.

NOTESNOTES



PRIMARY AIRPRIMARY AIR

TS2TS2

SUPPLY AIRSUPPLY AIR(DISPLAY SA TEMPERATURE (DISPLAY SA TEMPERATURE 
FROM SERVING AHU)FROM SERVING AHU)

DEAD BANDDEAD BAND COOLING LOOPCOOLING LOOP

MINIMUM / CLOSEDMINIMUM / CLOSED

MAX COOLING / OPENMAX COOLING / OPEN

Airflow SetpointAirflow Setpoint

TEMPERATURE CONTROL DIAGRAMTEMPERATURE CONTROL DIAGRAM

DPT1DPT1

bldg.VAVx.ST Supply TempAI

Damper bldg.VAVx.DMPRAO

bldg.VAVx.SVP Supply Velocity PressAI

D1D1

TS1TS1

NOTE 1NOTE 1

bldg.VAVx.ZT Zone TemperatureAI

bldg.VAVx.SPADJ Setpoint AdjustmentAI

bldg.VAVx.OVRD OverrideAI

DESIGNER NOTE:  Include in design only afterDESIGNER NOTE:  Include in design only after
consultation with UGA.  Add sequence: While occupancy consultation with UGA.  Add sequence: While occupancy 
sensor is active within a 15 minute (adj.) deadband the unit sensor is active within a 15 minute (adj.) deadband the unit 
shall be energized in occupied mode.  Unit shall revert to shall be energized in occupied mode.  Unit shall revert to 
normal occupancy schedule after deadband expires with no normal occupancy schedule after deadband expires with no 
activity sensed.activity sensed.

ALL OCCUPANCY SENSORS BY DIVISION 16/26.ALL OCCUPANCY SENSORS BY DIVISION 16/26.

OCCOCC

bldg.VAVx.OCCOVRD Occupancy SensorDI

bldg.VAVx.HUM Zone HumidityAI

HS1HS1

bldg.VAVx.Zone CO2 Zone CO2AI

CO2CO2

DESIGNER NOTEDESIGNER NOTE : INCLUDE DEMAND CONTROL : INCLUDE DEMAND CONTROL 
VENTILATION AND CO2 SENSORS ONLY AFTER VENTILATION AND CO2 SENSORS ONLY AFTER 
CONSULTATION WITH UGAA, ADD SEQUENCE: MIN CONSULTATION WITH UGAA, ADD SEQUENCE: MIN 
OUTSIDE AIRFLOW SETPOINT AT AHU SHALL BE OUTSIDE AIRFLOW SETPOINT AT AHU SHALL BE 
ADJUSTED DYNAMICALLY BETWEEN THE UPPER AND ADJUSTED DYNAMICALLY BETWEEN THE UPPER AND 
LOWER MINIMUM OA SETPOINTS BASED ON THE LOWER MINIMUM OA SETPOINTS BASED ON THE 
FOLLOWING RESET SCHEDULE:FOLLOWING RESET SCHEDULE:

Space CO2Space CO2 OA CFM SetpointOA CFM Setpoint

600 ppm (adj)600 ppm (adj) Lower Min OA CFMLower Min OA CFM
(Area based OA CFM)(Area based OA CFM)

Upper Min OA CFMUpper Min OA CFM
(Deisgn based OA CFM)(Deisgn based OA CFM)

1100 ppm (adj)1100 ppm (adj)

AN ALARM SHALL BE GENERATED IF SPACE CO2 AN ALARM SHALL BE GENERATED IF SPACE CO2 
EXCEEDS 1500 PPM.EXCEEDS 1500 PPM.

DCV SEQUENCE SHALL NOT INCREASE OA CFM DCV SEQUENCE SHALL NOT INCREASE OA CFM 
SETPOINT GREATER THAN MIN VENTILATION SETPOINT GREATER THAN MIN VENTILATION 
REQUIRED BY CODE; ITS PURPOSE IS TO REDUCE REQUIRED BY CODE; ITS PURPOSE IS TO REDUCE 
VENTILATION BELOW CODE MINIMUM FOR PERIODS VENTILATION BELOW CODE MINIMUM FOR PERIODS 
OF PARTIAL OCCUPANCY AND SHALL NOT REDUCE OF PARTIAL OCCUPANCY AND SHALL NOT REDUCE 
OA CFM TO DRIVE THE BUILDING NEGATIVE.OA CFM TO DRIVE THE BUILDING NEGATIVE.

THIS SEQUENCE SHALL PROVIDE FOR ADJUSTMENT THIS SEQUENCE SHALL PROVIDE FOR ADJUSTMENT 
OF AHU AND NOT VAV BOX TO WHICH THE SENSOR OF AHU AND NOT VAV BOX TO WHICH THE SENSOR 
IS CONNECTED.IS CONNECTED.

DESIGNER NOTE: Include in design only DESIGNER NOTE: Include in design only 
after consultation with UGA. Zone after consultation with UGA. Zone 
humidity may be used as a monitoring humidity may be used as a monitoring 
point or broadcast to parent AHU for point or broadcast to parent AHU for 
sequencing humidity control. sequencing humidity control. 

Consider combining humidity sensor Consider combining humidity sensor 
with thermostats in buildings where with thermostats in buildings where 
humidity is monitored.humidity is monitored.
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VAV BOXVAV BOX
COOL ONLYCOOL ONLY

C102 POINTS LISTC102 POINTS LIST

POINT NAMEPOINT NAME POINT IO DESCRIPTORPOINT IO DESCRIPTOR
POINT TYPEPOINT TYPE

REMARKSREMARKS
AIAI AOAO DIDI DODO

bldg.VAVx.ZTbldg.VAVx.ZT Zone TemperatureZone Temperature 11 00 00 00

bldg.VAVx.Zone CO2bldg.VAVx.Zone CO2 Zone CO2Zone CO2 11 00 00 00

bldg.VAVx.SVPbldg.VAVx.SVP Supply Velocity PressSupply Velocity Press 11 00 00 00

bldg.VAVx.STbldg.VAVx.ST Supply TempSupply Temp 11 00 00 00

bldg.VAVx.SPADJbldg.VAVx.SPADJ Setpoint AdjustmentSetpoint Adjustment 11 00 00 00

bldg.VAVx.OVRDbldg.VAVx.OVRD OverrideOverride 11 00 00 00

bldg.VAVx.OCCOVRDbldg.VAVx.OCCOVRD Occupancy SensorOccupancy Sensor 00 00 11 00

bldg.VAVx.HUMbldg.VAVx.HUM Zone HumidityZone Humidity 11 00 00 00

bldg.VAVx.DMPRbldg.VAVx.DMPR DamperDamper 00 11 00 00

TOTALSTOTALS 77 11 11 00

1.1.

2.2.

1.1.

2.2.

GENERAL: THE VARIABLE AIR VOLUME TERMINAL SHALL BE FULLY CONTROLLED BY THE GENERAL: THE VARIABLE AIR VOLUME TERMINAL SHALL BE FULLY CONTROLLED BY THE 
BAS.  CONTROL SHALL BE PRESSURE INDEPENDENT WITH MINIMUM AND MAXIMUM FLOW BAS.  CONTROL SHALL BE PRESSURE INDEPENDENT WITH MINIMUM AND MAXIMUM FLOW 
SETPOINTS, SCHEDULED OCCUPANCY WITH OPTIMIMUM PREOCCUPANCY AND OCCUPANCY SETPOINTS, SCHEDULED OCCUPANCY WITH OPTIMIMUM PREOCCUPANCY AND OCCUPANCY 
OVERRIDE.  SCHEDULE SHALL BE THE SAME AS THE PARENT AHU.OVERRIDE.  SCHEDULE SHALL BE THE SAME AS THE PARENT AHU.

SPACE TEMPERATURE CONTROL:SPACE TEMPERATURE CONTROL:  TWO MODES SHALL APPLY: OCCUPIED AND UNOCCUPIED,  TWO MODES SHALL APPLY: OCCUPIED AND UNOCCUPIED, 
EACH WITH TWO TEMPERATURE SET POINTS. DURING OCCUPIED MODE, THE SETPOINTS, EACH WITH TWO TEMPERATURE SET POINTS. DURING OCCUPIED MODE, THE SETPOINTS, 
SHOULD BE 70°F AND 75°F (ADJUSTABLE); DURING UNOCCUPIED THEY SHOULD BE 55°F SHOULD BE 70°F AND 75°F (ADJUSTABLE); DURING UNOCCUPIED THEY SHOULD BE 55°F 
AND 85°F (ADJUSTABLE). OCCUPANT TO BE ABLE TO VARY SPACE SET POINTS BY +/- 2°AND 85°F (ADJUSTABLE). OCCUPANT TO BE ABLE TO VARY SPACE SET POINTS BY +/- 2°
F (ADJUSTABLE IN PROGRAMMING).F (ADJUSTABLE IN PROGRAMMING).

OCCUPANCY OVERRIDE:OCCUPANCY OVERRIDE:  IN SPACE WITH AN OCCUPANCY SENSOR, THEN OCCUPANCY  IN SPACE WITH AN OCCUPANCY SENSOR, THEN OCCUPANCY 
OVERRIDE SHALL BE INITIATED FOR A PERIOD OF ONE HOUR (ADJUSTABLE) WHENEVER A OVERRIDE SHALL BE INITIATED FOR A PERIOD OF ONE HOUR (ADJUSTABLE) WHENEVER A 
SIGNAL IS RECEIVED FROM THE SENSOR. OCCUPANCY SHALL EVERT TO NORMAL OPERATION SIGNAL IS RECEIVED FROM THE SENSOR. OCCUPANCY SHALL EVERT TO NORMAL OPERATION 
AT THE END OF THE PERIOD.AT THE END OF THE PERIOD.

IN ALL SPACES, OCCUPANCY OVERRIDE SHALL BE INTIATED FOR A PERIOD OF 30 MINUTES IN ALL SPACES, OCCUPANCY OVERRIDE SHALL BE INTIATED FOR A PERIOD OF 30 MINUTES 
(ADJUSTABLE IN PROGRAMMING) FOR EACH PUSH OF THE OVERRIDE BUTTON ON THE (ADJUSTABLE IN PROGRAMMING) FOR EACH PUSH OF THE OVERRIDE BUTTON ON THE 
LOCAL ZONE SENSOR (THERMOSTAT), FOR A MAXIMUM OF 90 MINUTES OR THREE PUSHES LOCAL ZONE SENSOR (THERMOSTAT), FOR A MAXIMUM OF 90 MINUTES OR THREE PUSHES 
(ADJUSTABLE IN PROGRAMMING). OCCUPANCY SHALL REVERT TO NORMAL OPERATION AT (ADJUSTABLE IN PROGRAMMING). OCCUPANCY SHALL REVERT TO NORMAL OPERATION AT 
THE END OF THE PERIOD OR WHENEVER THE OVERRIDE BUTTON IS PUSHED A FOURTH THE END OF THE PERIOD OR WHENEVER THE OVERRIDE BUTTON IS PUSHED A FOURTH 
TIME.TIME.

ZONE DAMPER:ZONE DAMPER:  ZONE DAMPER SHALL MODULATE IN A PI LOOP TO MAINTAIN ZONE VOLUME  ZONE DAMPER SHALL MODULATE IN A PI LOOP TO MAINTAIN ZONE VOLUME 
SETPOINT.SETPOINT.

DURING OCCUPIED PERIOD, MINIMUM AND MAXIMUM VOLUME SETPOINTS SHALL BE DURING OCCUPIED PERIOD, MINIMUM AND MAXIMUM VOLUME SETPOINTS SHALL BE 
DETERMINED AS SCHEDULED ON THE DRAWINGS.DETERMINED AS SCHEDULED ON THE DRAWINGS.
DURING UNOCCUPIED PERIOD, MINIMUM VOLUME SETPOINT SHALL BE ZERO, UNLESS DURING UNOCCUPIED PERIOD, MINIMUM VOLUME SETPOINT SHALL BE ZERO, UNLESS 
OTHERWISE REQUIRED TO MAINTAIN SET-BACK TEMPERATURE.OTHERWISE REQUIRED TO MAINTAIN SET-BACK TEMPERATURE.

COOLING REQUEST: THIS TERMINAL SHALL ISSUE A "COOLING REQUEST" TO THE PARENT COOLING REQUEST: THIS TERMINAL SHALL ISSUE A "COOLING REQUEST" TO THE PARENT 
AHU AS FOLLOWS.AHU AS FOLLOWS.

WHENEVER THE ZONE DAMPER OUTPUT IS CONTROLLING FOR A COOLING SETPOINT AND WHENEVER THE ZONE DAMPER OUTPUT IS CONTROLLING FOR A COOLING SETPOINT AND 
THE CALCULATED SIGNAL IS GREATER THAN 90% (ADJ.), ORTHE CALCULATED SIGNAL IS GREATER THAN 90% (ADJ.), OR
WHENEVER THE SPACE TEMPERATURE RISES ABOVE THE THROTTLING RANGE OF THE WHENEVER THE SPACE TEMPERATURE RISES ABOVE THE THROTTLING RANGE OF THE 
COOLING LOOP.COOLING LOOP.

GRAPHICS AND TRENDSGRAPHICS AND TRENDS :  PROVIDE TRENDS, HISTORIAN BACKUP AND GRAPHIC DISPLAY FOR :  PROVIDE TRENDS, HISTORIAN BACKUP AND GRAPHIC DISPLAY FOR 
ALL CONTROL POINTS AND CALCULATED SET POINTS PER SPECIFICATIONS. ALC SHALL ALL CONTROL POINTS AND CALCULATED SET POINTS PER SPECIFICATIONS. ALC SHALL 
INCLUDE TRENDS IN EACH PROGRAM FOR ALL NETWORK INPUTS (KNOWN AS ANI AND BNI) INCLUDE TRENDS IN EACH PROGRAM FOR ALL NETWORK INPUTS (KNOWN AS ANI AND BNI) 
IN A PROJECT.IN A PROJECT.

SEQUENCE OF OPERATIONSEQUENCE OF OPERATION

1.1. ALL THERMOSTATS WITHIN A BUILDING TO BE OF THE SAME TYPE, PREFERABLY THAT ALL THERMOSTATS WITHIN A BUILDING TO BE OF THE SAME TYPE, PREFERABLY THAT 
WITH THE SLIDING-SCALE, TO SIMPLIFY STOCKING AND REPLACEMENT. IN HALLWAYS, WITH THE SLIDING-SCALE, TO SIMPLIFY STOCKING AND REPLACEMENT. IN HALLWAYS, 
MECHANICAL ROOMS, OR OTHER SPACES WHERE SET-POINT ADJUSTMENT IS NOT MECHANICAL ROOMS, OR OTHER SPACES WHERE SET-POINT ADJUSTMENT IS NOT 
INTENDED, THIS FUNCTION WILL BE DISABLED BY PROGRAMMING.INTENDED, THIS FUNCTION WILL BE DISABLED BY PROGRAMMING.

NOTESNOTES



PRIMARY AIRPRIMARY AIR

TS2TS2

H
W
S

H
W
S

H
W
R

H
W
R

SUPPLY AIRSUPPLY AIR(DISPLAY SA TEMPERATURE (DISPLAY SA TEMPERATURE 
FROM SERVING AHU)FROM SERVING AHU)

TS1TS1

NOTE 1NOTE 1

DEAD BANDDEAD BANDHEATING LOOPHEATING LOOP COOLING LOOPCOOLING LOOP

MINIMUM / CLOSEDMINIMUM / CLOSED

MAX COOLING / OPENMAX COOLING / OPEN
Airflow SetpointAirflow Setpoint

TEMPERATURE CONTROL DIAGRAMTEMPERATURE CONTROL DIAGRAM

MAX HEATINGMAX HEATING

Reheat ValveReheat Valve
PositionPosition

DPT1DPT1

WATERWATER

AIRAIR

bldg.VAVx.ZONET VAVx Zone TempAI

bldg.VAVx.SPADJ VAVx Setpoint AdjAI

bldg.VAVx.OCCOVRD VAVx OverrideAI

N
.C
.

N
.C
.

V
1
V
1

VAVx HW Valve bldg.VAVx.HWVAO

bldg.VAVx.SAVP VAVx Supply VPAI

bldg.VAVx.SAT VAVx Supply TempAI

HH
WW

VAVx Damper bldg.VAVx.DMPRAO

VAVx EH SIGNAL bldg.VAVx.EHSIGAO

DPSDPS

EE
HH

DESIGNER NOTE: Include in design only after consultation DESIGNER NOTE: Include in design only after consultation 
with UGA. add sequence: Whenever the heating minimum with UGA. add sequence: Whenever the heating minimum 
volume setpoint is active and flow is proven at the volume setpoint is active and flow is proven at the 
elctric coil the electric heating coil shall be enabled and elctric coil the electric heating coil shall be enabled and 
modulate to maintain space tmperature heating setpoint modulate to maintain space tmperature heating setpoint 
as defined above with a 2°F throttling range. Electric as defined above with a 2°F throttling range. Electric 
heat shall be disaabled whenver the parent AHU is off.heat shall be disaabled whenver the parent AHU is off.

Electric Heat OptionElectric Heat Option

DESIGNER NOTE:  Include in design only afterDESIGNER NOTE:  Include in design only after
consultation with UGA.  Add sequence: While occupancy consultation with UGA.  Add sequence: While occupancy 
sensor is active within a 15 minute (adj.) deadband the unit sensor is active within a 15 minute (adj.) deadband the unit 
shall be energized in occupied mode.  Unit shall revert to shall be energized in occupied mode.  Unit shall revert to 
normal occupancy schedule after deadband expires with no normal occupancy schedule after deadband expires with no 
activity sensed.activity sensed.

ALL OCCUPANCY SENSORS BY DIVISION 16/26.ALL OCCUPANCY SENSORS BY DIVISION 16/26.

OCCOCC

bldg.VAVxxx.OCCOVRD VAVx OCC SENSORDI

bldg.VAVx.ZHUM VAVx ZONE HUMIDITYAI

HS1HS1

bldg.VAVxxx.Zone CO2 VAVx ZONE CO2AI

CO2CO2

DESIGNER NOTEDESIGNER NOTE : INCLUDE DEMAND CONTROL : INCLUDE DEMAND CONTROL 
VENTILATION AND CO2 SENSORS ONLY AFTER VENTILATION AND CO2 SENSORS ONLY AFTER 
CONSULTATION WITH UGAA, ADD SEQUENCE: MIN CONSULTATION WITH UGAA, ADD SEQUENCE: MIN 
OUTSIDE AIRFLOW SETPOINT AT AHU SHALL BE OUTSIDE AIRFLOW SETPOINT AT AHU SHALL BE 
ADJUSTED DYNAMICALLY BETWEEN THE UPPER AND ADJUSTED DYNAMICALLY BETWEEN THE UPPER AND 
LOWER MINIMUM OA SETPOINTS BASED ON THE LOWER MINIMUM OA SETPOINTS BASED ON THE 
FOLLOWING RESET SCHEDULE:FOLLOWING RESET SCHEDULE:

Space CO2Space CO2 OA CFM SetpointOA CFM Setpoint

600 ppm (adj)600 ppm (adj) Lower Min OA CFMLower Min OA CFM
(Area based OA CFM)(Area based OA CFM)

Upper Min OA CFMUpper Min OA CFM
(Deisgn based OA CFM)(Deisgn based OA CFM)

1100 ppm (adj)1100 ppm (adj)

AN ALARM SHALL BE GENERATED IF SPACE CO2 AN ALARM SHALL BE GENERATED IF SPACE CO2 
EXCEEDS 1500 PPM.EXCEEDS 1500 PPM.

DCV SEQUENCE SHALL NOT INCREASE OA CFM DCV SEQUENCE SHALL NOT INCREASE OA CFM 
SETPOINT GREATER THAN MIN VENTILATION SETPOINT GREATER THAN MIN VENTILATION 
REQUIRED BY CODE; ITS PURPOSE IS TO REDUCE REQUIRED BY CODE; ITS PURPOSE IS TO REDUCE 
VENTILATION BELOW CODE MINIMUM FOR PERIODS VENTILATION BELOW CODE MINIMUM FOR PERIODS 
OF PARTIAL OCCUPANCY AND SHALL NOT REDUCE OF PARTIAL OCCUPANCY AND SHALL NOT REDUCE 
OA CFM TO DRIVE THE BUILDING NEGATIVE.OA CFM TO DRIVE THE BUILDING NEGATIVE.

THIS SEQUENCE SHALL PROVIDE FOR ADJUSTMENT THIS SEQUENCE SHALL PROVIDE FOR ADJUSTMENT 
OF AHU AND NOT VAV BOX TO WHICH THE SENSOR OF AHU AND NOT VAV BOX TO WHICH THE SENSOR 
IS CONNECTED.IS CONNECTED.

DESIGNER NOTE: Include in design only DESIGNER NOTE: Include in design only 
after consultation with UGA. Zone after consultation with UGA. Zone 
humidity may be used as a monitoring humidity may be used as a monitoring 
point or broadcast to parent AHU for point or broadcast to parent AHU for 
sequencing humidity control. sequencing humidity control. 

Consider combining humidity sensor Consider combining humidity sensor 
with thermostats in buildings where with thermostats in buildings where 
humidity is monitored.humidity is monitored.

HW VALVEHW VALVEAIRFLOWAIRFLOW
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VAV BOXVAV BOX
W-HW RHW-HW RH

C103 POINTS LISTC103 POINTS LIST

POINT NAMEPOINT NAME POINT IO DESCRIPTORPOINT IO DESCRIPTOR
POINT TYPEPOINT TYPE

REMARKSREMARKS
AIAI AOAO DIDI DODO

bldg.VAVxxx.Zone CO2bldg.VAVxxx.Zone CO2 VAVx ZONE CO2VAVx ZONE CO2 11 00 00 00

bldg.VAVxxx.OCCOVRDbldg.VAVxxx.OCCOVRD VAVx OCC SENSORVAVx OCC SENSOR 00 00 11 00

bldg.VAVx.ZONETbldg.VAVx.ZONET VAVx Zone TempVAVx Zone Temp 11 00 00 00

bldg.VAVx.ZHUMbldg.VAVx.ZHUM VAVx ZONE HUMIDITYVAVx ZONE HUMIDITY 11 00 00 00

bldg.VAVx.SPADJbldg.VAVx.SPADJ VAVx Setpoint AdjVAVx Setpoint Adj 11 00 00 00

bldg.VAVx.SAVPbldg.VAVx.SAVP VAVx Supply VPVAVx Supply VP 11 00 00 00

bldg.VAVx.SATbldg.VAVx.SAT VAVx Supply TempVAVx Supply Temp 11 00 00 00

bldg.VAVx.OCCOVRDbldg.VAVx.OCCOVRD VAVx OverrideVAVx Override 11 00 00 00

bldg.VAVx.HWVbldg.VAVx.HWV VAVx HW ValveVAVx HW Valve 00 11 00 00

bldg.VAVx.EHSIGbldg.VAVx.EHSIG VAVx EH SIGNALVAVx EH SIGNAL 00 11 00 00

bldg.VAVx.DMPRbldg.VAVx.DMPR VAVx DamperVAVx Damper 00 11 00 00

TOTALSTOTALS 77 33 11 00

1.1.

2.2.

3.3.

1.1.

2.2.

GENERAL:GENERAL:  THE VARIABLE AIR VOLUME TERMINAL SHALL BE FULLY CONTROLLED BY THE  THE VARIABLE AIR VOLUME TERMINAL SHALL BE FULLY CONTROLLED BY THE 
BAS.  CONTROL SHALL BE PRESSURE INDEPENDENT WITH MINIMUM AND MAXIMUM FLOW BAS.  CONTROL SHALL BE PRESSURE INDEPENDENT WITH MINIMUM AND MAXIMUM FLOW 
SETPOINTS, SCHEDULED OCCUPANCY WITH OPTIMIMUM PREOCCUPANCY AND OCCUPANCY SETPOINTS, SCHEDULED OCCUPANCY WITH OPTIMIMUM PREOCCUPANCY AND OCCUPANCY 
OVERRIDE.  SCHEDULE SHALL BE THE SAME AS THE PARENT AHU.OVERRIDE.  SCHEDULE SHALL BE THE SAME AS THE PARENT AHU.

SPACE TEMPERATURE CONTROL:SPACE TEMPERATURE CONTROL:  TWO MODES SHALL APPLY: OCCUPIED AND UNOCCUPIED,  TWO MODES SHALL APPLY: OCCUPIED AND UNOCCUPIED, 
EACH WITH TWO TEMPERATURE SET POINTS. DURING OCCUPIED MODE, THE SETPOINTS, EACH WITH TWO TEMPERATURE SET POINTS. DURING OCCUPIED MODE, THE SETPOINTS, 
SHOULD BE 70°F AND 75°F (ADJUSTABLE); DURING UNOCCUPIED THEY SHOULD BE 55°F SHOULD BE 70°F AND 75°F (ADJUSTABLE); DURING UNOCCUPIED THEY SHOULD BE 55°F 
AND 85°F (ADJUSTABLE). OCCUPANT TO BE ABLE TO VARY SPACE SET POINTS BY +/- 2°AND 85°F (ADJUSTABLE). OCCUPANT TO BE ABLE TO VARY SPACE SET POINTS BY +/- 2°
F (ADJUSTABLE IN PROGRAMMING).F (ADJUSTABLE IN PROGRAMMING).

OCCUPANCY OVERRIDE:OCCUPANCY OVERRIDE:  IN SPACE WITH AN OCCUPANCY SENSOR, THEN OCCUPANCY  IN SPACE WITH AN OCCUPANCY SENSOR, THEN OCCUPANCY 
OVERRIDE SHALL BE INITIATED FOR A PERIOD OF ONE HOUR (ADJUSTABLE) WHENEVER A OVERRIDE SHALL BE INITIATED FOR A PERIOD OF ONE HOUR (ADJUSTABLE) WHENEVER A 
SIGNAL IS RECEIVED FROM THE SENSOR. OCCUPANCY SHALL EVERT TO NORMAL OPERATION SIGNAL IS RECEIVED FROM THE SENSOR. OCCUPANCY SHALL EVERT TO NORMAL OPERATION 
AT THE END OF THE PERIOD.AT THE END OF THE PERIOD.

IN ALL SPACES, OCCUPANCY OVERRIDE SHALL BE INTIATED FOR A PERIOD OF 30 MINUTES IN ALL SPACES, OCCUPANCY OVERRIDE SHALL BE INTIATED FOR A PERIOD OF 30 MINUTES 
(ADJUSTABLE IN PROGRAMMING) FOR EACH PUSH OF THE OVERRIDE BUTTON ON THE (ADJUSTABLE IN PROGRAMMING) FOR EACH PUSH OF THE OVERRIDE BUTTON ON THE 
LOCAL ZONE SENSOR (THERMOSTAT), FOR A MAXIMUM OF 90 MINUTES OR THREE PUSHES LOCAL ZONE SENSOR (THERMOSTAT), FOR A MAXIMUM OF 90 MINUTES OR THREE PUSHES 
(ADJUSTABLE IN PROGRAMMING). OCCUPANCY SHALL REVERT TO NORMAL OPERATION AT (ADJUSTABLE IN PROGRAMMING). OCCUPANCY SHALL REVERT TO NORMAL OPERATION AT 
THE END OF THE PERIOD OR WHENEVER THE OVERRIDE BUTTON IS PUSHED A FOURTH THE END OF THE PERIOD OR WHENEVER THE OVERRIDE BUTTON IS PUSHED A FOURTH 
TIME.TIME.

ZONE DAMPER:ZONE DAMPER:  ZONE DAMPER SHALL MODULATE IN A PI LOOP TO MAINTAIN ZONE VOLUME  ZONE DAMPER SHALL MODULATE IN A PI LOOP TO MAINTAIN ZONE VOLUME 
SETPOINT.  ZONE VOLUME SETPOINT SHALL BE RESET BETWEEN MAXIMUM AND MINIMUM SETPOINT.  ZONE VOLUME SETPOINT SHALL BE RESET BETWEEN MAXIMUM AND MINIMUM 
VOLUME SETTINGS TO MAINTAIN SPACE TEMPERATURE COOLING SETPOINT WITH A 2°F VOLUME SETTINGS TO MAINTAIN SPACE TEMPERATURE COOLING SETPOINT WITH A 2°F 
(ADJ.) RESET RANGE.  ZONE VOLUME SETPOINT SHALL BE SET TO THE HEATING VOLUME (ADJ.) RESET RANGE.  ZONE VOLUME SETPOINT SHALL BE SET TO THE HEATING VOLUME 
SETPOINT WHENEVER THE SPACE TEMPERATURE FALLS BELOW THE HEATING SPACE SETPOINT WHENEVER THE SPACE TEMPERATURE FALLS BELOW THE HEATING SPACE 
TEMPERATURE SETPOINT.TEMPERATURE SETPOINT.

COOLING MINIMUM VOLUME SETPOINT SHALL BE DETERMINED AS SCHEDULED ON THE COOLING MINIMUM VOLUME SETPOINT SHALL BE DETERMINED AS SCHEDULED ON THE 
DRAWINGS. IN THE UNOCCUPIED PERIOD THE MINIMUM VOLUME SETPOINT SHALL BE 0 DRAWINGS. IN THE UNOCCUPIED PERIOD THE MINIMUM VOLUME SETPOINT SHALL BE 0 
CFM.  CFM.  
COOLING MAXIMUM VOLUME SETPOINT SHALL BE AS SCHEDULED ON THE DRAWINGS COOLING MAXIMUM VOLUME SETPOINT SHALL BE AS SCHEDULED ON THE DRAWINGS 

DURING THE OCCUPIED PERIOD AND SHALL BE SET TO ZERO OTHERWISE.DURING THE OCCUPIED PERIOD AND SHALL BE SET TO ZERO OTHERWISE.
HEATING MINIMUM VOLUME SETPOINT:  WHENEVER HEATING IS REQUESTED FROM THE HEATING MINIMUM VOLUME SETPOINT:  WHENEVER HEATING IS REQUESTED FROM THE 
BOX IN ANY PERIOD, THE MINIMUM VOLUME SHALL BE SET TO AN ADJUSTABLE BOX IN ANY PERIOD, THE MINIMUM VOLUME SHALL BE SET TO AN ADJUSTABLE 
HEATING SETPOINT AIRFLOW.  INITIALLY, THIS SETPOINT SHALL EQUAL THE COOLING HEATING SETPOINT AIRFLOW.  INITIALLY, THIS SETPOINT SHALL EQUAL THE COOLING 
MINIMUM VOLUME SETPOINT.MINIMUM VOLUME SETPOINT.

HYDRONIC REHEAT: WHENEVER THE HEATING MINIMUM VOLUME SETPOINT IS ACTIVE THE HYDRONIC REHEAT: WHENEVER THE HEATING MINIMUM VOLUME SETPOINT IS ACTIVE THE 
NORMALLY CLOSED ZONE REHEAT COIL VALVE SHALL MODULATE TO MAINTAIN SPACE NORMALLY CLOSED ZONE REHEAT COIL VALVE SHALL MODULATE TO MAINTAIN SPACE 
TEMPERATURE HEATING SETPOINT AS DEFINED ABOVE WITH A 2°F THROTTLING RANGE.  TEMPERATURE HEATING SETPOINT AS DEFINED ABOVE WITH A 2°F THROTTLING RANGE.  
VALVE SHALL BE CLOSED WHENEVER THE PARENT AHU IS OFF.VALVE SHALL BE CLOSED WHENEVER THE PARENT AHU IS OFF.

HEATING REQUEST: THIS TERMINAL SHALL ISSUE A "HEATING REQUEST" TO THE HW HEATING REQUEST: THIS TERMINAL SHALL ISSUE A "HEATING REQUEST" TO THE HW 
SYSTEM AS FOLLOWS:SYSTEM AS FOLLOWS:
1. WHENEVER THE REHEAT OUTPUT IS GREATER THAN 90% (ADJ.), OR1. WHENEVER THE REHEAT OUTPUT IS GREATER THAN 90% (ADJ.), OR
2. WHENEVER THE SPACE TEMPERATURE FALLS BELOW THE THROTTLING RANGE OF THE 2. WHENEVER THE SPACE TEMPERATURE FALLS BELOW THE THROTTLING RANGE OF THE 
HEATING LOOP.HEATING LOOP.

COOLING REQUEST: THIS TERMINAL SHALL ISSUE A "COOLING REQUEST" TO THE PARENT COOLING REQUEST: THIS TERMINAL SHALL ISSUE A "COOLING REQUEST" TO THE PARENT 
AHU AS FOLLOWS.AHU AS FOLLOWS.

WHENEVER THE ZONE DAMPER OUTPUT IS CONTROLLING FOR A COOLING SETPOINT AND WHENEVER THE ZONE DAMPER OUTPUT IS CONTROLLING FOR A COOLING SETPOINT AND 
THE CALCULATED SIGNAL IS GREATER THAN 90% (ADJ.), ORTHE CALCULATED SIGNAL IS GREATER THAN 90% (ADJ.), OR
WHENEVER THE SPACE TEMPERATURE RISES ABOVE THE THROTTLING RANGE OF THE WHENEVER THE SPACE TEMPERATURE RISES ABOVE THE THROTTLING RANGE OF THE 
COOLING LOOP.COOLING LOOP.

GRAPHICS AND TRENDSGRAPHICS AND TRENDS :  PROVIDE TRENDS, HISTORIAN BACKUP AND GRAPHIC DISPLAY FOR :  PROVIDE TRENDS, HISTORIAN BACKUP AND GRAPHIC DISPLAY FOR 
ALL CONTROL POINTS AND CALCULATED SET POINTS PER SPECIFICATIONS. ALC SHALL ALL CONTROL POINTS AND CALCULATED SET POINTS PER SPECIFICATIONS. ALC SHALL 
INCLUDE TRENDS IN EACH PROGRAM FOR ALL NETWORK INPUTS (KNOWN AS ANI AND BNI) INCLUDE TRENDS IN EACH PROGRAM FOR ALL NETWORK INPUTS (KNOWN AS ANI AND BNI) 
IN A PROJECT.IN A PROJECT.

SEQUENCE OF OPERATIONSEQUENCE OF OPERATION

1.1. ALL THERMOSTATS WITHIN A BUILDING TO BE OF THE SAME TYPE, PREFERABLY THAT ALL THERMOSTATS WITHIN A BUILDING TO BE OF THE SAME TYPE, PREFERABLY THAT 
WITH THE SLIDING-SCALE, TO SIMPLIFY STOCKING AND REPLACEMENT. IN HALLWAYS, WITH THE SLIDING-SCALE, TO SIMPLIFY STOCKING AND REPLACEMENT. IN HALLWAYS, 
MECHANICAL ROOMS, OR OTHER SPACES WHERE SET-POINT ADJUSTMENT IS NOT MECHANICAL ROOMS, OR OTHER SPACES WHERE SET-POINT ADJUSTMENT IS NOT 
INTENDED, THIS FUNCTION WILL BE DISABLED BY PROGRAMMING.INTENDED, THIS FUNCTION WILL BE DISABLED BY PROGRAMMING.

NOTESNOTES



TEMPERATURE CONTROL DIAGRAMTEMPERATURE CONTROL DIAGRAM

DESIGNER NOTE:  Include in design only afterDESIGNER NOTE:  Include in design only after
consultation with UGA.  Add sequence: While occupancy consultation with UGA.  Add sequence: While occupancy 
sensor is active within a 15 minute (adj.) deadband the unit sensor is active within a 15 minute (adj.) deadband the unit 
shall be energized in occupied mode.  Unit shall revert to shall be energized in occupied mode.  Unit shall revert to 
normal occupancy schedule after deadband expires with no normal occupancy schedule after deadband expires with no 
activity sensed.activity sensed.

VAVx DAMPER bldg.VAVx.DMPRAO

D1D1

PRIMARY AIRPRIMARY AIR
(DISPLAY SA TEMPERATURE (DISPLAY SA TEMPERATURE 

FROM SERVING AHU)FROM SERVING AHU)

DPT1DPT1

bldg.VAVx.SAVP VAVx SUPPLY VPAI

PLENUM AIRPLENUM AIR

VAVx HW VALVE bldg.VAVx.HWVAO

H
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R
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W
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1
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VAVx FAN ENABLE bldg.VAVx.FANDO

bldg.VAVx.FANST VAVx FAN STATUSDI

bldg.VAVx.SAT VAVx SA TEMPAI

TS2TS2

SUPPLY AIRSUPPLY AIR
HH
WW

VAVx EH SIGNAL bldg.VAVx.EHSIGAO

DPSDPS

EE
HH

DESIGNER NOTE: Include in design only after consultation DESIGNER NOTE: Include in design only after consultation 
with UGA. add sequence: Whenever the heating minimum with UGA. add sequence: Whenever the heating minimum 
volume setpoint is active and flow is proven at the volume setpoint is active and flow is proven at the 
elctric coil the electric heating coil shall be enabled and elctric coil the electric heating coil shall be enabled and 
modulate to maintain space tmperature heating setpoint modulate to maintain space tmperature heating setpoint 
as defined above with a 2°F throttling range. Electric as defined above with a 2°F throttling range. Electric 
heat shall be disaabled whenver the parent AHU is off.heat shall be disaabled whenver the parent AHU is off.

Electric Heat OptionElectric Heat Option

ALL OCCUPANCY SENSORS BY DIVISION 16/26.ALL OCCUPANCY SENSORS BY DIVISION 16/26.

OCCOCC

bldg.VAVx.OCCOVRD VAVx OCC SENSORDI

bldg.VAVx.ZT VAVx ZONE TEMPAI

bldg.VAVx.SPADJ VAVx SETPOINT ADJAI

bldg.VAVx.OVRD VAVx OVERRIDEDI

TS1TS1

NOTE 1NOTE 1

bldg.VAVx.ZHUM VAVx ZONE HUMIDITYAI

HS1HS1

bldg.VAVx.Zone CO2 VAVx ZONE CO2AI

CO2CO2

DESIGNER NOTEDESIGNER NOTE : INCLUDE DEMAND CONTROL : INCLUDE DEMAND CONTROL 
VENTILATION AND CO2 SENSORS ONLY AFTER VENTILATION AND CO2 SENSORS ONLY AFTER 
CONSULTATION WITH UGAA, ADD SEQUENCE: MIN CONSULTATION WITH UGAA, ADD SEQUENCE: MIN 
OUTSIDE AIRFLOW SETPOINT AT AHU SHALL BE OUTSIDE AIRFLOW SETPOINT AT AHU SHALL BE 
ADJUSTED DYNAMICALLY BETWEEN THE UPPER AND ADJUSTED DYNAMICALLY BETWEEN THE UPPER AND 
LOWER MINIMUM OA SETPOINTS BASED ON THE LOWER MINIMUM OA SETPOINTS BASED ON THE 
FOLLOWING RESET SCHEDULE:FOLLOWING RESET SCHEDULE:

Space CO2Space CO2 OA CFM SetpointOA CFM Setpoint

600 ppm (adj)600 ppm (adj) Lower Min OA CFMLower Min OA CFM
(Area based OA CFM)(Area based OA CFM)

Upper Min OA CFMUpper Min OA CFM
(Deisgn based OA CFM)(Deisgn based OA CFM)

1100 ppm (adj)1100 ppm (adj)

AN ALARM SHALL BE GENERATED IF SPACE CO2 AN ALARM SHALL BE GENERATED IF SPACE CO2 
EXCEEDS 1500 PPM.EXCEEDS 1500 PPM.

DCV SEQUENCE SHALL NOT INCREASE OA CFM DCV SEQUENCE SHALL NOT INCREASE OA CFM 
SETPOINT GREATER THAN MIN VENTILATION SETPOINT GREATER THAN MIN VENTILATION 
REQUIRED BY CODE; ITS PURPOSE IS TO REDUCE REQUIRED BY CODE; ITS PURPOSE IS TO REDUCE 
VENTILATION BELOW CODE MINIMUM FOR PERIODS VENTILATION BELOW CODE MINIMUM FOR PERIODS 
OF PARTIAL OCCUPANCY AND SHALL NOT REDUCE OF PARTIAL OCCUPANCY AND SHALL NOT REDUCE 
OA CFM TO DRIVE THE BUILDING NEGATIVE.OA CFM TO DRIVE THE BUILDING NEGATIVE.

THIS SEQUENCE SHALL PROVIDE FOR ADJUSTMENT THIS SEQUENCE SHALL PROVIDE FOR ADJUSTMENT 
OF AHU AND NOT VAV BOX TO WHICH THE SENSOR OF AHU AND NOT VAV BOX TO WHICH THE SENSOR 
IS CONNECTED.IS CONNECTED.

DESIGNER NOTE: Include in design only DESIGNER NOTE: Include in design only 
after consultation with UGA. Zone after consultation with UGA. Zone 
humidity may be used as a monitoring humidity may be used as a monitoring 
point or broadcast to parent AHU for point or broadcast to parent AHU for 
sequencing humidity control. sequencing humidity control. 

Consider combining humidity sensor Consider combining humidity sensor 
with thermostats in buildings where with thermostats in buildings where 
humidity is monitored.humidity is monitored.

Reheat Valve Reheat Valve 
PositionPosition

Primary Airflow Primary Airflow 
SetpointSetpoint

Fan runs continuously during Fan runs continuously during 
occupied and setback periods; occupied and setback periods; 
otherwise fan is off.otherwise fan is off.

During During 
unoccupied unoccupied 
periods heating periods heating 
airflow setpoint airflow setpoint 
is zero.is zero.

OPENOPEN

CLOSEDCLOSED

MAX COOLINGMAX COOLING

MINIMUMMINIMUM

HW VALVEHW VALVEAIRFLOWAIRFLOW

THESE UNITS ARE NOT PREFERRED DUE TO A) THESE UNITS ARE NOT PREFERRED DUE TO A) 
DIFFICULTY IN ACCESSING AND MAINTAINING A DIFFICULTY IN ACCESSING AND MAINTAINING A 
LARGE NUMBER OF FANS DISPERSED THROUGHOUT LARGE NUMBER OF FANS DISPERSED THROUGHOUT 
A BUILDING AND B) THE (ASSUMED) DECREASED A BUILDING AND B) THE (ASSUMED) DECREASED 
ENERGY EFFICIENCY COMPARED TO LARGER FANS ENERGY EFFICIENCY COMPARED TO LARGER FANS 
WITHIN THE AHU.WITHIN THE AHU.

ONLY CONSIDER THESE UNITS WHERE THEY ARE ONLY CONSIDER THESE UNITS WHERE THEY ARE 
REQUIREDREQUIRED BY DESIGN. BY DESIGN.

DEAD BANDDEAD BAND COOLING LOOPCOOLING LOOPHEATING LOOPHEATING LOOP
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C-104C-104

7 23

SERIES FANSERIES FAN
POWERED VAVPOWERED VAV
BOX W-HWBOX W-HW

RHRH

C104 POINTS LISTC104 POINTS LIST

POINT NAMEPOINT NAME POINT IO DESCRIPTORPOINT IO DESCRIPTOR
POINT TYPEPOINT TYPE

REMARKSREMARKS
AIAI AOAO DIDI DODO

bldg.VAVx.ZTbldg.VAVx.ZT VAVx ZONE TEMPVAVx ZONE TEMP 11 00 00 00

bldg.VAVx.Zone CO2bldg.VAVx.Zone CO2 VAVx ZONE CO2VAVx ZONE CO2 11 00 00 00

bldg.VAVx.ZHUMbldg.VAVx.ZHUM VAVx ZONE HUMIDITYVAVx ZONE HUMIDITY 11 00 00 00

bldg.VAVx.SPADJbldg.VAVx.SPADJ VAVx SETPOINT ADJVAVx SETPOINT ADJ 11 00 00 00

bldg.VAVx.SAVPbldg.VAVx.SAVP VAVx SUPPLY VPVAVx SUPPLY VP 11 00 00 00

bldg.VAVx.SATbldg.VAVx.SAT VAVx SA TEMPVAVx SA TEMP 11 00 00 00

bldg.VAVx.OVRDbldg.VAVx.OVRD VAVx OVERRIDEVAVx OVERRIDE 00 00 11 00

bldg.VAVx.OCCOVRDbldg.VAVx.OCCOVRD VAVx OCC SENSORVAVx OCC SENSOR 00 00 11 00

bldg.VAVx.HWVbldg.VAVx.HWV VAVx HW VALVEVAVx HW VALVE 00 11 00 00

bldg.VAVx.FANSTbldg.VAVx.FANST VAVx FAN STATUSVAVx FAN STATUS 00 00 11 00

bldg.VAVx.FANbldg.VAVx.FAN VAVx FAN ENABLEVAVx FAN ENABLE 00 00 00 11

bldg.VAVx.EHSIGbldg.VAVx.EHSIG VAVx EH SIGNALVAVx EH SIGNAL 00 11 00 00

bldg.VAVx.DMPRbldg.VAVx.DMPR VAVx DAMPERVAVx DAMPER 00 11 00 00

TOTALSTOTALS 66 33 33 11

1.1.
2.2.

GENERALGENERAL :  THE VARIABLE AIR VOLUME TERMINAL SHALL BE FULLY CONTROLLED BY THE :  THE VARIABLE AIR VOLUME TERMINAL SHALL BE FULLY CONTROLLED BY THE 
BAS.  CONTROL SHALL BE PRESSURE INDEPENDENT WITH MINIMUM AND MAXIMUM FLOW BAS.  CONTROL SHALL BE PRESSURE INDEPENDENT WITH MINIMUM AND MAXIMUM FLOW 
SETPOINTS, SCHEDULED OCCUPANCY WITH OPTIMIMUM PREOCCUPANCY AND OCCUPANCY SETPOINTS, SCHEDULED OCCUPANCY WITH OPTIMIMUM PREOCCUPANCY AND OCCUPANCY 
OVERRIDE.  SCHEDULE SHALL BE THE SAME AS THE PARENT AHU.OVERRIDE.  SCHEDULE SHALL BE THE SAME AS THE PARENT AHU.

SPACE TEMPERATURE CONTROL:SPACE TEMPERATURE CONTROL:  TWO MODES SHALL APPLY: OCCUPIED AND UNOCCUPIED,  TWO MODES SHALL APPLY: OCCUPIED AND UNOCCUPIED, 
EACH WITH TWO TEMPERATURE SET POINTS. DURING OCCUPIED MODE, THE SETPOINTS, EACH WITH TWO TEMPERATURE SET POINTS. DURING OCCUPIED MODE, THE SETPOINTS, 
SHOULD BE 70°F AND 75°F (ADJUSTABLE); DURING UNOCCUPIED THEY SHOULD BE 55°F SHOULD BE 70°F AND 75°F (ADJUSTABLE); DURING UNOCCUPIED THEY SHOULD BE 55°F 
AND 85°F (ADJUSTABLE). OCCUPANT TO BE ABLE TO VARY SPACE SET POINTS BY +/- 2°AND 85°F (ADJUSTABLE). OCCUPANT TO BE ABLE TO VARY SPACE SET POINTS BY +/- 2°
F (ADJUSTABLE IN PROGRAMMING).F (ADJUSTABLE IN PROGRAMMING).

FANFAN:  BAS SHALL START FAN AND IT SHALL RUN CONTINUOUSLY WHENEVER THE SPACE IS :  BAS SHALL START FAN AND IT SHALL RUN CONTINUOUSLY WHENEVER THE SPACE IS 
OCCUPIED OR IN SETBACK HEATING OR COOLING.OCCUPIED OR IN SETBACK HEATING OR COOLING.

ZONE DAMPERZONE DAMPER :  ZONE DAMPER SHALL MODULATE IN A PI LOOP TO MAINTAIN ZONE :  ZONE DAMPER SHALL MODULATE IN A PI LOOP TO MAINTAIN ZONE 
VOLUME SETPOINT.  ZONE VOLUME SETPOINT SHALL BE RESET BETWEEN MAXIMUM AND VOLUME SETPOINT.  ZONE VOLUME SETPOINT SHALL BE RESET BETWEEN MAXIMUM AND 
MINIMUM VOLUME SETTINGS TO MAINTAIN SPACE TEMPERATURE COOLING SETPOINT WITH A MINIMUM VOLUME SETTINGS TO MAINTAIN SPACE TEMPERATURE COOLING SETPOINT WITH A 
2°F (ADJ.) RESET RANGE.  ZONE VOLUME SETPOINT SHALL BE SET TO THE HEATING 2°F (ADJ.) RESET RANGE.  ZONE VOLUME SETPOINT SHALL BE SET TO THE HEATING 
VOLUME SETPOINT WHENEVER THE SPACE TEMPERATURE FALLS BELOW THE HEATING SPACE VOLUME SETPOINT WHENEVER THE SPACE TEMPERATURE FALLS BELOW THE HEATING SPACE 
TEMPERATURE SETPOINT.TEMPERATURE SETPOINT.
1.1. COOLING MINIMUM VOLUME SETPOINT SHALL BE DETERMINED AS SCHEDULED ON THE COOLING MINIMUM VOLUME SETPOINT SHALL BE DETERMINED AS SCHEDULED ON THE 
DRAWINGS.  IN THE UNOCCUPIED PERIOD THE MINIMUM VOLUME SETPOINT SHALL BE 0 DRAWINGS.  IN THE UNOCCUPIED PERIOD THE MINIMUM VOLUME SETPOINT SHALL BE 0 
CFM.  CFM.  
2.2. COOLING MAXIMUM VOLUME SETPOINT SHALL BE AS SCHEDULED ON THE DRAWINGS COOLING MAXIMUM VOLUME SETPOINT SHALL BE AS SCHEDULED ON THE DRAWINGS 
DURING THE OCCUPIED PERIOD AND SHALL BE SET TO ZERO OTHERWISE.DURING THE OCCUPIED PERIOD AND SHALL BE SET TO ZERO OTHERWISE.
3.3. HEATING MINIMUM VOLUME SETPOINT:  WHENEVER HEATING IS REQUESTED FROM THE HEATING MINIMUM VOLUME SETPOINT:  WHENEVER HEATING IS REQUESTED FROM THE 
BOX IN ANY PERIOD, THE MINIMUM VOLUME SHALL BE SET TO AN ADJUSTABLE HEATING BOX IN ANY PERIOD, THE MINIMUM VOLUME SHALL BE SET TO AN ADJUSTABLE HEATING 
SETPOINT AIRFLOW.  INITIALLY, THIS SETPOINT SHALL EQUAL TO THE COOLING MINIMUM SETPOINT AIRFLOW.  INITIALLY, THIS SETPOINT SHALL EQUAL TO THE COOLING MINIMUM 
VOLUME SETPOINT.VOLUME SETPOINT.

HYDRONIC REHEATHYDRONIC REHEAT : N.C. ZONE REHEAT COIL VALVE SHALL MODULATE IN A PI LOOP TO : N.C. ZONE REHEAT COIL VALVE SHALL MODULATE IN A PI LOOP TO 
MAINTAIN SPACE TEMPERATURE HEATING SETPOINT AS DEFINED ABOVE WITH A 2°F MAINTAIN SPACE TEMPERATURE HEATING SETPOINT AS DEFINED ABOVE WITH A 2°F 
THROTTLING RANGE.THROTTLING RANGE.

OCCUPANCY OVERRIDE:OCCUPANCY OVERRIDE:  IN SPACE WITH AN OCCUPANCY SENSOR, THEN OCCUPANCY  IN SPACE WITH AN OCCUPANCY SENSOR, THEN OCCUPANCY 
OVERRIDE SHALL BE INITIATED FOR A PERIOD OF ONE HOUR (ADJUSTABLE) WHENEVER A OVERRIDE SHALL BE INITIATED FOR A PERIOD OF ONE HOUR (ADJUSTABLE) WHENEVER A 
SIGNAL IS RECEIVED FROM THE SENSOR. OCCUPANCY SHALL EVERT TO NORMAL OPERATION SIGNAL IS RECEIVED FROM THE SENSOR. OCCUPANCY SHALL EVERT TO NORMAL OPERATION 
AT THE END OF THE PERIOD.AT THE END OF THE PERIOD.

IN ALL SPACES, OCCUPANCY OVERRIDE SHALL BE INTIATED FOR A PERIOD OF 30 MINUTES IN ALL SPACES, OCCUPANCY OVERRIDE SHALL BE INTIATED FOR A PERIOD OF 30 MINUTES 
(ADJUSTABLE IN PROGRAMMING) FOR EACH PUSH OF THE OVERRIDE BUTTON ON THE (ADJUSTABLE IN PROGRAMMING) FOR EACH PUSH OF THE OVERRIDE BUTTON ON THE 
LOCAL ZONE SENSOR (THERMOSTAT), FOR A MAXIMUM OF 90 MINUTES OR THREE PUSHES LOCAL ZONE SENSOR (THERMOSTAT), FOR A MAXIMUM OF 90 MINUTES OR THREE PUSHES 
(ADJUSTABLE IN PROGRAMMING). OCCUPANCY SHALL REVERT TO NORMAL OPERATION AT (ADJUSTABLE IN PROGRAMMING). OCCUPANCY SHALL REVERT TO NORMAL OPERATION AT 
THE END OF THE PERIOD OR WHENEVER THE OVERRIDE BUTTON IS PUSHED A FOURTH THE END OF THE PERIOD OR WHENEVER THE OVERRIDE BUTTON IS PUSHED A FOURTH 
TIME.TIME.

HEATING REQUESTHEATING REQUEST :  THIS TERMINAL SHALL ISSUE A "HEATING REQUEST" TO THE HW :  THIS TERMINAL SHALL ISSUE A "HEATING REQUEST" TO THE HW 
SYSTEM AS FOLLOWS:SYSTEM AS FOLLOWS:

WHENEVER THE REHEAT OUTPUT IS AT 90% (ADJ), ORWHENEVER THE REHEAT OUTPUT IS AT 90% (ADJ), OR
WHENEVER THE SPACE TEMPERATURE FALLS BELOW THE THROTTLING RANGE OF THE WHENEVER THE SPACE TEMPERATURE FALLS BELOW THE THROTTLING RANGE OF THE 
HEATING LOOP.HEATING LOOP.

COOLING REQUESTCOOLING REQUEST :  THIS TERMINAL SHALL ISSUE A "COOLING REQUEST" TO THE PARENT :  THIS TERMINAL SHALL ISSUE A "COOLING REQUEST" TO THE PARENT 
AHU AS FOLLOWS.AHU AS FOLLOWS.
1. WHENEVER THE ZONE DAMPER OUTPUT IS AT 90% (ADJ) (FULL COOLING), OR1. WHENEVER THE ZONE DAMPER OUTPUT IS AT 90% (ADJ) (FULL COOLING), OR
2. WHENEVER THE SPACE TEMPERATURE RISES ABOVE THE THROTTLING RANGE OF THE 2. WHENEVER THE SPACE TEMPERATURE RISES ABOVE THE THROTTLING RANGE OF THE 
COOLING LOOP.COOLING LOOP.

GRAPHICS AND TRENDSGRAPHICS AND TRENDS :  PROVIDE TRENDS, HISTORIAN BACKUP AND GRAPHIC DISPLAY FOR :  PROVIDE TRENDS, HISTORIAN BACKUP AND GRAPHIC DISPLAY FOR 
ALL CONTROL POINTS AND CALCULATED SET POINTS PER SPECIFICATIONS. ALC SHALL ALL CONTROL POINTS AND CALCULATED SET POINTS PER SPECIFICATIONS. ALC SHALL 
INCLUDE TRENDS IN EACH PROGRAM FOR ALL NETWORK INPUTS (KNOWN AS ANI AND BNI INCLUDE TRENDS IN EACH PROGRAM FOR ALL NETWORK INPUTS (KNOWN AS ANI AND BNI 
IN A PROJECT).IN A PROJECT).

SEQUENCE OF OPERATIONSEQUENCE OF OPERATION

1.1.

2.2.

ALL THERMOSTATS WITHIN A BUILDING TO BE OF THE SAME TYPE, PREFERABLY THAT ALL THERMOSTATS WITHIN A BUILDING TO BE OF THE SAME TYPE, PREFERABLY THAT 
WITH THE SLIDING-SCALE, TO SIMPLIFY STOCKING AND REPLACEMENT. IN HALLWAYS, WITH THE SLIDING-SCALE, TO SIMPLIFY STOCKING AND REPLACEMENT. IN HALLWAYS, 
MECHANICAL ROOMS, OR OTHER SPACES WHERE SET-POINT ADJUSTMENT IS NOT MECHANICAL ROOMS, OR OTHER SPACES WHERE SET-POINT ADJUSTMENT IS NOT 
INTENDED, THIS FUNCTION WILL BE DISABLED BY PROGRAMMING.INTENDED, THIS FUNCTION WILL BE DISABLED BY PROGRAMMING.
[DESIGN NOTE] SERIES BOXES ARE TO BE USED ONLY WITH PRIOR UGA APPROVAL.[DESIGN NOTE] SERIES BOXES ARE TO BE USED ONLY WITH PRIOR UGA APPROVAL.

NOTESNOTES



PRIMARY AIRPRIMARY AIR
(DISPLAY SA TEMPERATURE (DISPLAY SA TEMPERATURE 

FROM SERVING AHU)FROM SERVING AHU)

TS1TS1

NOTE 1NOTE 1

TS2TS2

D1D1

MINIMUM / CLOSEDMINIMUM / CLOSED

MAX COOLING / OPENMAX COOLING / OPEN

TEMPERATURE CONTROL DIAGRAMTEMPERATURE CONTROL DIAGRAM

AUX FAN MAX SPEEDAUX FAN MAX SPEED

HW Valve PositionHW Valve Position

AUX FAN SPEED TO RAMP AUX FAN SPEED TO RAMP 
UP AS 1ST STAGE OF UP AS 1ST STAGE OF 
HEATINGHEATING

All occupancy sensors by Division All occupancy sensors by Division 
16/26.16/26.

DESIGNER NOTE:  Include in design only after DESIGNER NOTE:  Include in design only after 
consultation with UGA.  Add sequence: While occupancy consultation with UGA.  Add sequence: While occupancy 
sensor is active within a 15 minute (adj.) deadband the sensor is active within a 15 minute (adj.) deadband the 
unit shall be energized in occupied mode.  Unit shall unit shall be energized in occupied mode.  Unit shall 
revert to normal occupancy schedule after deadband revert to normal occupancy schedule after deadband 
expires with no activity sensed.expires with no activity sensed.

HS1HS1

DESIGNER NOTE:  Include in design only afterDESIGNER NOTE:  Include in design only after
consultation with UGA.  Zone humidity may be consultation with UGA.  Zone humidity may be 
used as a monitoring point or broadcast to used as a monitoring point or broadcast to 
parent AHU for sequencing humidity control. parent AHU for sequencing humidity control. 
Consider combining humidity sensor with Consider combining humidity sensor with 
thermostats in buildings where humidity is thermostats in buildings where humidity is 
monitored.monitored.

CO2CO2

DESIGNER NOTE:  Include in design only after consultation with UGA.  DESIGNER NOTE:  Include in design only after consultation with UGA.  
Add sequence: Whenever the heating minimum volume setpoint is Add sequence: Whenever the heating minimum volume setpoint is 
active and flow is proven at the electric coil the electric heating coil active and flow is proven at the electric coil the electric heating coil 
shall be enabled and modulate to maintain space temperature heating shall be enabled and modulate to maintain space temperature heating 
setpoint as defined above with a 2°F throttling range.setpoint as defined above with a 2°F throttling range.
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HH

PIUx Damper bldg.PIUx.DMPRAO

PLENUM AIRPLENUM AIR

H
W
R

H
W
R

H
W
S

H
W
S

N
.C
.

N
.C
.

V
1
V
1

HH
WW

PIUx HW VALVE bldg.PIUx.HWVLVAO

PIUx FAN ENABLE bldg.PIUx.FENBDO

bldg.PIUx.FSTAT PIUx FAN STATUSDI

bldg.PIUx.SAT PIUx SUPPLY TEMPAI

PRIMARY AIRPRIMARY AIR

bldg.PIUx.SVP PIUx SUPPLY VPAI

DPT1DPT1

bldg.PIUx.ZT PIUx ZONE TEMPAI

bldg.PIUx.SPADJ PIUx SETPOINT ADJAI

bldg.PIUx.OVRD PIUx OVERRIDEDI

ELECTRIC HEAT OPTIONELECTRIC HEAT OPTION

PRIMARY AIR DAMPER POSITIONPRIMARY AIR DAMPER POSITION

DEAD BANDDEAD BAND COOLING LOOPCOOLING LOOPHEATING LOOPHEATING LOOP

DPSDPS

PIUx EH SIGNAL bldg.PIUx.EHSIGAO

bldg.PIUx.OCC PIUx OCC SENSORDI

bldg.PIUx.ZHUM PIUx ZONE HUMIDITYAI

bldg.PIUx.ZCO2 PIUx ZONE CO2AI

DESIGNER NOTEDESIGNER NOTE : INCLUDE DEMAND CONTROL : INCLUDE DEMAND CONTROL 
VENTILATION AND CO2 SENSORS ONLY AFTER VENTILATION AND CO2 SENSORS ONLY AFTER 
CONSULTATION WITH UGA, ADD SEQUENCE: MIN CONSULTATION WITH UGA, ADD SEQUENCE: MIN 
OUTSIDE AIRFLOW SETPOINT AT AHU SHALL BE OUTSIDE AIRFLOW SETPOINT AT AHU SHALL BE 
ADJUSTED DYNAMICALLY BETWEEN THE UPPER AND ADJUSTED DYNAMICALLY BETWEEN THE UPPER AND 
LOWER MINIMUM OA SETPOINTS BASED ON THE LOWER MINIMUM OA SETPOINTS BASED ON THE 
FOLLOWING RESET SCHEDULE:FOLLOWING RESET SCHEDULE:

Space CO2Space CO2 OA CFM SetpointOA CFM Setpoint

600 ppm (adj)600 ppm (adj) Lower Min OA CFMLower Min OA CFM
(Area based OA CFM)(Area based OA CFM)

Upper Min OA CFMUpper Min OA CFM
(Deisgn based OA CFM)(Deisgn based OA CFM)

1100 ppm (adj)1100 ppm (adj)

AN ALARM SHALL BE GENERATED IF SPACE CO2 AN ALARM SHALL BE GENERATED IF SPACE CO2 
EXCEEDS 1500 PPM.EXCEEDS 1500 PPM.

DCV SEQUENCE SHALL NOT INCREASE OA CFM DCV SEQUENCE SHALL NOT INCREASE OA CFM 
SETPOINT GREATER THAN MIN VENTILATION SETPOINT GREATER THAN MIN VENTILATION 
REQUIRED BY CODE; ITS PURPOSE IS TO REDUCE REQUIRED BY CODE; ITS PURPOSE IS TO REDUCE 
VENTILATION BELOW CODE MINIMUM FOR PERIODS VENTILATION BELOW CODE MINIMUM FOR PERIODS 
OF PARTIAL OCCUPANCY AND SHALL NOT REDUCE OF PARTIAL OCCUPANCY AND SHALL NOT REDUCE 
OA CFM TO DRIVE THE BUILDING NEGATIVE.OA CFM TO DRIVE THE BUILDING NEGATIVE.

THIS SEQUENCE SHALL PROVIDE FOR ADJUSTMENT THIS SEQUENCE SHALL PROVIDE FOR ADJUSTMENT 
OF AHU AND NOT VAV BOX TO WHICH THE SENSOR OF AHU AND NOT VAV BOX TO WHICH THE SENSOR 
IS CONNECTED.IS CONNECTED.
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C-105C-105

8 23

PARALLEL FANPARALLEL FAN
POWERED VAVPOWERED VAV
BOX W-HWBOX W-HW

RHRH

C105 POINTS LISTC105 POINTS LIST

POINT NAMEPOINT NAME POINT IO DESCRIPTORPOINT IO DESCRIPTOR
POINT TYPEPOINT TYPE

REMARKSREMARKS
AIAI AOAO DIDI DODO

bldg.PIUx.ZTbldg.PIUx.ZT PIUx ZONE TEMPPIUx ZONE TEMP 11 00 00 00

bldg.PIUx.ZHUMbldg.PIUx.ZHUM PIUx ZONE HUMIDITYPIUx ZONE HUMIDITY 11 00 00 00

bldg.PIUx.ZCO2bldg.PIUx.ZCO2 PIUx ZONE CO2PIUx ZONE CO2 11 00 00 00

bldg.PIUx.SVPbldg.PIUx.SVP PIUx SUPPLY VPPIUx SUPPLY VP 11 00 00 00

bldg.PIUx.SPADJbldg.PIUx.SPADJ PIUx SETPOINT ADJPIUx SETPOINT ADJ 11 00 00 00

bldg.PIUx.SATbldg.PIUx.SAT PIUx SUPPLY TEMPPIUx SUPPLY TEMP 11 00 00 00

bldg.PIUx.OVRDbldg.PIUx.OVRD PIUx OVERRIDEPIUx OVERRIDE 00 00 11 00

bldg.PIUx.OCCbldg.PIUx.OCC PIUx OCC SENSORPIUx OCC SENSOR 00 00 11 00

bldg.PIUx.HWVLVbldg.PIUx.HWVLV PIUx HW VALVEPIUx HW VALVE 00 11 00 00

bldg.PIUx.FSTATbldg.PIUx.FSTAT PIUx FAN STATUSPIUx FAN STATUS 00 00 11 00

bldg.PIUx.FENBbldg.PIUx.FENB PIUx FAN ENABLEPIUx FAN ENABLE 00 00 00 11 11

bldg.PIUx.EHSIGbldg.PIUx.EHSIG PIUx EH SIGNALPIUx EH SIGNAL 00 11 00 00

bldg.PIUx.DMPRbldg.PIUx.DMPR PIUx DamperPIUx Damper 00 11 00 00

TOTALSTOTALS 66 33 33 11

GENERALGENERAL :  THE VARIABLE AIR VOLUME TERMINAL SHALL BE FULLY CONTROLLED BY THE :  THE VARIABLE AIR VOLUME TERMINAL SHALL BE FULLY CONTROLLED BY THE 
BAS.  CONTROL SHALL BE PRESSURE INDEPENDENT WITH MINIMUM AND MAXIMUM FLOW BAS.  CONTROL SHALL BE PRESSURE INDEPENDENT WITH MINIMUM AND MAXIMUM FLOW 
SETPOINTS, SCHEDULED OCCUPANCY WITH OPTIMIMUM PREOCCUPANCY AND OCCUPANCY SETPOINTS, SCHEDULED OCCUPANCY WITH OPTIMIMUM PREOCCUPANCY AND OCCUPANCY 
OVERRIDE.  SCHEDULE SHALL BE THE SAME AS THE PARENT AHU.OVERRIDE.  SCHEDULE SHALL BE THE SAME AS THE PARENT AHU.

SPACE TEMPERATURE CONTROL:SPACE TEMPERATURE CONTROL:  TWO MODES SHALL APPLY: OCCUPIED AND UNOCCUPIED,  TWO MODES SHALL APPLY: OCCUPIED AND UNOCCUPIED, 
EACH WITH TWO TEMPERATURE SET POINTS. DURING OCCUPIED MODE, THE SETPOINTS, EACH WITH TWO TEMPERATURE SET POINTS. DURING OCCUPIED MODE, THE SETPOINTS, 
SHOULD BE 70°F AND 75°F (ADJUSTABLE); DURING UNOCCUPIED THEY SHOULD BE 55°F SHOULD BE 70°F AND 75°F (ADJUSTABLE); DURING UNOCCUPIED THEY SHOULD BE 55°F 
AND 85°F (ADJUSTABLE). OCCUPANT TO BE ABLE TO VARY SPACE SET POINTS BY +/- 2°AND 85°F (ADJUSTABLE). OCCUPANT TO BE ABLE TO VARY SPACE SET POINTS BY +/- 2°
F (ADJUSTABLE IN PROGRAMMING).F (ADJUSTABLE IN PROGRAMMING).

FANFAN: FAN SHALL BE OFF WHENEVER THE TERMINAL UNIT IS IN EITHER COOLING OR : FAN SHALL BE OFF WHENEVER THE TERMINAL UNIT IS IN EITHER COOLING OR 
SATISFIED MODE. THE FAN SHALL ENERGIZE AND RAMP UP VIA PID LOOP AS THE FIRST SATISFIED MODE. THE FAN SHALL ENERGIZE AND RAMP UP VIA PID LOOP AS THE FIRST 
STAGE OF HEATING, UPON CALL FOR HEATING BY THE ZONE THERMOSTAT. THE FAN SHALL STAGE OF HEATING, UPON CALL FOR HEATING BY THE ZONE THERMOSTAT. THE FAN SHALL 
OPERATE AT FULL SPEED PRIOR TO OPENING THE HW VALVE.OPERATE AT FULL SPEED PRIOR TO OPENING THE HW VALVE.

ZONE DAMPERZONE DAMPER :  ZONE DAMPER SHALL MODULATE IN A PI LOOP TO MAINTAIN ZONE :  ZONE DAMPER SHALL MODULATE IN A PI LOOP TO MAINTAIN ZONE 
VOLUME SETPOINT.  ZONE VOLUME SETPOINT SHALL BE RESET BETWEEN MAXIMUM AND VOLUME SETPOINT.  ZONE VOLUME SETPOINT SHALL BE RESET BETWEEN MAXIMUM AND 
MINIMUM VOLUME SETTINGS TO MAINTAIN SPACE TEMPERATURE COOLING SETPOINT WITH A MINIMUM VOLUME SETTINGS TO MAINTAIN SPACE TEMPERATURE COOLING SETPOINT WITH A 
2°F (ADJ.) RESET RANGE.  ZONE VOLUME SETPOINT SHALL BE SET TO THE HEATING 2°F (ADJ.) RESET RANGE.  ZONE VOLUME SETPOINT SHALL BE SET TO THE HEATING 
VOLUME SETPOINT WHENEVER THE SPACE TEMPERATURE FALLS BELOW THE HEATING SPACE VOLUME SETPOINT WHENEVER THE SPACE TEMPERATURE FALLS BELOW THE HEATING SPACE 
TEMPERATURE SETPOINT.TEMPERATURE SETPOINT.
1.1. COOLING MINIMUM VOLUME SETPOINT SHALL BE DETERMINED AS SCHEDULED ON THE COOLING MINIMUM VOLUME SETPOINT SHALL BE DETERMINED AS SCHEDULED ON THE 
DRAWINGS.  IN THE UNOCCUPIED PERIOD THE MINIMUM VOLUME SETPOINT SHALL BE 0 DRAWINGS.  IN THE UNOCCUPIED PERIOD THE MINIMUM VOLUME SETPOINT SHALL BE 0 
CFM.  CFM.  
2.2. COOLING MAXIMUM VOLUME SETPOINT SHALL BE AS SCHEDULED ON THE DRAWINGS COOLING MAXIMUM VOLUME SETPOINT SHALL BE AS SCHEDULED ON THE DRAWINGS 
DURING THE OCCUPIED PERIOD AND SHALL BE SET TO ZERO OTHERWISE.DURING THE OCCUPIED PERIOD AND SHALL BE SET TO ZERO OTHERWISE.
3.3. HEATING VOLUME SETPOINT:  WHENEVER HEATING IS REQUESTED FROM THE BOX IN HEATING VOLUME SETPOINT:  WHENEVER HEATING IS REQUESTED FROM THE BOX IN 
ANY PERIOD, THE ZONE DAMPER AIRFLOW VOLUME SETPOINT SHALL BE THE MINIMUM ANY PERIOD, THE ZONE DAMPER AIRFLOW VOLUME SETPOINT SHALL BE THE MINIMUM 
VOLUME SETPOINT. DURING UNOCCUPIED HEATING PERIODS, THE PRIMARY AIR ZONE VOLUME SETPOINT. DURING UNOCCUPIED HEATING PERIODS, THE PRIMARY AIR ZONE 
DAMPER SHALL BE CLOSED.DAMPER SHALL BE CLOSED.

HYDRONIC REHEATHYDRONIC REHEAT : IF AUX FAN SPEED IS AT DESIGN CFM FOR A PERIOD OF 2 MIN (ADJ) : IF AUX FAN SPEED IS AT DESIGN CFM FOR A PERIOD OF 2 MIN (ADJ) 
AND THE ZONE THERMOSTAT CALLS FOR HEATING, THE N.O. ZONE REHEAT COIL VALVE AND THE ZONE THERMOSTAT CALLS FOR HEATING, THE N.O. ZONE REHEAT COIL VALVE 
SHALL MODULATE IN A PI LOOP TO MAINTAIN SPACE TEMPERATURE HEATING SETPOINT AS SHALL MODULATE IN A PI LOOP TO MAINTAIN SPACE TEMPERATURE HEATING SETPOINT AS 
DEFINED ABOVE WITH A 2°F THROTTLING RANGE.DEFINED ABOVE WITH A 2°F THROTTLING RANGE.

OCCUPANCY OVERRIDE:OCCUPANCY OVERRIDE:  IN SPACE WITH AN OCCUPANCY SENSOR, THEN OCCUPANCY  IN SPACE WITH AN OCCUPANCY SENSOR, THEN OCCUPANCY 
OVERRIDE SHALL BE INITIATED FOR A PERIOD OF ONE HOUR (ADJUSTABLE) WHENEVER A OVERRIDE SHALL BE INITIATED FOR A PERIOD OF ONE HOUR (ADJUSTABLE) WHENEVER A 
SIGNAL IS RECEIVED FROM THE SENSOR. OCCUPANCY SHALL EVERT TO NORMAL OPERATION SIGNAL IS RECEIVED FROM THE SENSOR. OCCUPANCY SHALL EVERT TO NORMAL OPERATION 
AT THE END OF THE PERIOD.AT THE END OF THE PERIOD.

IN ALL SPACES, OCCUPANCY OVERRIDE SHALL BE INTIATED FOR A PERIOD OF 30 MINUTES IN ALL SPACES, OCCUPANCY OVERRIDE SHALL BE INTIATED FOR A PERIOD OF 30 MINUTES 
(ADJUSTABLE IN PROGRAMMING) FOR EACH PUSH OF THE OVERRIDE BUTTON ON THE (ADJUSTABLE IN PROGRAMMING) FOR EACH PUSH OF THE OVERRIDE BUTTON ON THE 
LOCAL ZONE SENSOR (THERMOSTAT), FOR A MAXIMUM OF 90 MINUTES OR THREE PUSHES LOCAL ZONE SENSOR (THERMOSTAT), FOR A MAXIMUM OF 90 MINUTES OR THREE PUSHES 
(ADJUSTABLE IN PROGRAMMING). OCCUPANCY SHALL REVERT TO NORMAL OPERATION AT (ADJUSTABLE IN PROGRAMMING). OCCUPANCY SHALL REVERT TO NORMAL OPERATION AT 
THE END OF THE PERIOD OR WHENEVER THE OVERRIDE BUTTON IS PUSHED A FOURTH THE END OF THE PERIOD OR WHENEVER THE OVERRIDE BUTTON IS PUSHED A FOURTH 
TIME.TIME.

HEATING REQUESTHEATING REQUEST :  THIS TERMINAL SHALL ISSUE A "HEATING REQUEST" TO THE HW :  THIS TERMINAL SHALL ISSUE A "HEATING REQUEST" TO THE HW 
SYSTEM AS FOLLOWS:SYSTEM AS FOLLOWS:
1. WHENEVER THE REHEAT OUTPUT IS AT 90% (ADJ), OR1. WHENEVER THE REHEAT OUTPUT IS AT 90% (ADJ), OR
2. WHENEVER THE SPACE TEMPERATURE FALLS BELOW THE THROTTLING RANGE OF THE 2. WHENEVER THE SPACE TEMPERATURE FALLS BELOW THE THROTTLING RANGE OF THE 
HEATING LOOP.HEATING LOOP.

COOLING REQUESTCOOLING REQUEST :  THIS TERMINAL SHALL ISSUE A "COOLING REQUEST" TO THE PARENT :  THIS TERMINAL SHALL ISSUE A "COOLING REQUEST" TO THE PARENT 
AHU AS FOLLOWS.AHU AS FOLLOWS.
1. WHENEVER THE ZONE DAMPER OUTPUT IS AT 90% (ADJ) (FULL COOLING), OR1. WHENEVER THE ZONE DAMPER OUTPUT IS AT 90% (ADJ) (FULL COOLING), OR
2. WHENEVER THE SPACE TEMPERATURE RISES ABOVE THE THROTTLING RANGE OF THE 2. WHENEVER THE SPACE TEMPERATURE RISES ABOVE THE THROTTLING RANGE OF THE 
COOLING LOOP.COOLING LOOP.

GRAPHICS AND TRENDSGRAPHICS AND TRENDS :  PROVIDE TRENDS, HISTORIAN BACKUP AND GRAPHIC DISPLAY FOR :  PROVIDE TRENDS, HISTORIAN BACKUP AND GRAPHIC DISPLAY FOR 
ALL CONTROL POINTS AND CALCULATED SET POINTS PER SPECIFICATIONS. ALC SHALL ALL CONTROL POINTS AND CALCULATED SET POINTS PER SPECIFICATIONS. ALC SHALL 
INCLUDE TRENDS IN EACH PROGRAM FOR ALL NETWORK INPUTS (KNOWN AS ANI AND BNI) INCLUDE TRENDS IN EACH PROGRAM FOR ALL NETWORK INPUTS (KNOWN AS ANI AND BNI) 
IN A PROJECT.IN A PROJECT.

SEQUENCE OF OPERATIONSEQUENCE OF OPERATION

1.1.

2.2.

3.3.

All thermostats within a building to be of the same type, preferably that with the All thermostats within a building to be of the same type, preferably that with the 
sliding-scale, to simplify stocking and replacement. In hallways, mechanical rooms, sliding-scale, to simplify stocking and replacement. In hallways, mechanical rooms, 
or other spaces where set-point adjustment is not intended, this function will be or other spaces where set-point adjustment is not intended, this function will be 
disabled by programming.disabled by programming.
PIU fan motor shall be electronically commutated type with capability to PIU fan motor shall be electronically commutated type with capability to 
dynamically ramp up and/or down according to output from controller.dynamically ramp up and/or down according to output from controller.
Unit will internally control fan speed if applicable.Unit will internally control fan speed if applicable.

NOTESNOTES



FILTRFILTR

HWHW

Space CO2Space CO2 OA CFM SetpointOA CFM Setpoint

600 ppm (adj)600 ppm (adj) Lower Min OA CFM (Area based OALower Min OA CFM (Area based OA
CFM)CFM)

1100 ppm (adj)1100 ppm (adj) Upper Min OA CFM (Design Min OAUpper Min OA CFM (Design Min OA
CFM)CFM)

D-2D-2

NONOM
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M
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NOTE 3NOTE 3

EXHAUST AIREXHAUST AIR
NCNC

D-3D-3

VFDVFDVFDVFD

DESIGNER NOTE: For designs utilizing fan walls include points for fan status at DESIGNER NOTE: For designs utilizing fan walls include points for fan status at 
each fan. Include details for designs that include redundant/standby VFD for each fan. Include details for designs that include redundant/standby VFD for 
the fan wall.the fan wall.

NOTE 4NOTE 4

CO2CO2

DESIGNER NOTE: Include Demand Control DESIGNER NOTE: Include Demand Control 
Ventilation and CO2 sensors only after Ventilation and CO2 sensors only after 
consultation with UGA. Add sequence: Min consultation with UGA. Add sequence: Min 
outside airflow setpoint shall be adjusted outside airflow setpoint shall be adjusted 
dynamically between the Upper and Lower dynamically between the Upper and Lower 
Minimum OA setpoints based on the following Minimum OA setpoints based on the following 
reset schedule:reset schedule:

bldg.AHx.ZCO2 Zone CO2AI

bldg.AHx.RACO2 Return CO2AI

CO2CO2

An alarm shall be generated if space CO2 exceeds An alarm shall be generated if space CO2 exceeds 
1500 ppm.1500 ppm.

DCV sequence shall not increase OA cfm setpoint DCV sequence shall not increase OA cfm setpoint 
greater than min ventilation required by code, its greater than min ventilation required by code, its 
purpose is to reduce ventilation below code minimum purpose is to reduce ventilation below code minimum 
for periods of partial occupancy and shall not for periods of partial occupancy and shall not 
reduce OA CFM to drive the building negative.reduce OA CFM to drive the building negative.

bldg.AHx.FANSTx AHx Fan Status F1DI

bldg.AHx.FANSTx AHx Fan Status F2DI

bldg.AHx.FANSTx AHx Fan Status F3DI

bldg.AHx.SAFLOW AHx Air FlowAI

AFMSAFMS

bldg.AHx.MXOADP AHx Max OAD PAI

AHx Max OA Dmpr bldg.AHx.MAXOADAO

AHx RA Dmpr bldg.AHx.RADAO

bldg.AHx.RADP AHx RAD PositionAI

M4M4

AHx EA Damper bldg.AHx.EADAO

bldg.AHx.EADP AHx EAD PositionAI

DPS4DPS4

bldg.AHx.RFHP AHx RF High PressDI

SafetySafety
InterlockInterlock

lowlow hihi

InterfaceInterface
NOTE 2NOTE 2

bldg.AHx.RFST AHx RF StatusDI

bldg.AHx.RFALRM AHx RF AlarmDI

AHx RF Speed bldg.AHx.RFSPDAO

AHx RF S/S bldg.AHx.RFSSDO

VFDVFD
bldg.AHx.RFLP AHx RF Low PressDI

DPS3DPS3

SafetySafety
InterlockInterlock

lowlow hihi

bldg.AHx.RAHUM AHx RA HumidityAI

HS1HS1

TS4TS4

bldg.AHx.RAT AHx RA TempAI

LS2LS2Starter InterlockStarter Interlock DMDM

Control by FASControl by FAS

SD2SD2

SafetySafety
InterlockInterlock

FDFD RETURN AIRRETURN AIR

bldg.AHx.RAFLOW AHx RA FlowAI

AFMS3AFMS3 NOTE 4NOTE 4

M3M3

D-2D-2

NCNC
MAXIMUM OUTSIDE AIRMAXIMUM OUTSIDE AIR

MINIMUM OUTSIDE AIRMINIMUM OUTSIDE AIR

AFMS3AFMS3

bldg.AHx.OAFLOW AHx OA FlowAI
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AHx Min OA Dmpr bldg.AHx.MINOADAO

bldg.AHx.MNOADP AHx Min OAD PAI
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DPT2DPT2

bldg.AHx.FLTSP AHx Filter DPAI

TS3TS3

bldg.AHx.MAT AHx MA TempAI

bldg.AHx.HWRT HW Return TempAI

TS
8

TS
8
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7

TS
7

bldg.AHx.HWST HW Supply TempAI

bldg.AHx.PHT AHx PH TempAI

bldg.AHx.FRZ AHx FreezestatDI

bldg.AHx.CHWRT CHW Return TempAI
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AHx HW Valve bldg.AHx.HWVAO

bldg.AHx.HWVP AHx HWV PositionAI
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AHx CHW Valve bldg.AHx.CHWVAO

bldg.AHx.CHWVP AHx CHWV PositionAI
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bldg.AHx.CHWST CHW Supply TempAI

HH
WW

CC
HH
WW

DPS2DPS2

SafetySafety
InterlockInterlock

lowlow hihi

bldg.AHx.SFLP AHx SF Low PressDI

bldg.AHx.SFST AHx SF StatusDI

bldg.AHx.SFALRM AHx SF AlarmDI

AHx SF Speed bldg.AHx.SFSPDAO

AHx SF S/S bldg.AHx.SFSSDO

VFDVFD

InterfaceInterface
NOTE 2NOTE 2

bldg.AHx.SFHP AHx SF High PressDI

DPS1DPS1

SafetySafety
InterlockInterlock

lowlow hihi SD1SD1

SafetySafety
InterlockInterlock

bldg.AHx.SAFLOW AHx SA FlowAI

AFMS1AFMS1 NOTE 4NOTE 4

bldg.AHx.SFSFTY AHx SF SafetyDI

SD1SD1 Starter InterlockStarter Interlock

DMDM
TS5TS5

bldg.AHx.SAT AHx SA TempAI

DPT1DPT1

bldg.AHx.DDSP AHx DD StaticAI

NOTE 1NOTE 1

SUPPLY AIRSUPPLY AIR

Control by FASControl by FAS

bldg.AHx.RASFTY AHx RA SafetyDI

AHxxx TERMINAL UNIT SUMMARYAHxxx TERMINAL UNIT SUMMARY Static Pressure ResetStatic Pressure Reset

TU/PIU IDTU/PIU ID
OperatingOperating
ModeMode

AirflowAirflow
(CFM)(CFM)

Airflow SPAirflow SP
(CFM)(CFM)

Zone TempZone Temp
(F)(F)

HeatingHeating
SP (F)SP (F)

Cooling SPCooling SP
(F)(F)

Damper Pos Damper Pos 
(% Open)(% Open)

HW ValveHW Valve
Pos (%Pos (%
Open)Open)

Fan Fan 
SpeedSpeed

DA TempDA Temp
(F)(F)

Design DADesign DA
Temp (F)Temp (F)

CO2 LevelCO2 Level
(PPM)(PPM)

RequestsRequests
Cumulative Req HrsCumulative Req Hrs

(%-req-hrs)(%-req-hrs)
ImportanceImportance
MultiplierMultiplier

VAV 1-1VAV 1-1 DeadbandDeadband 205205 215215 7272 6868 7373 25%25% 0%0% ---- 5656 5555 10001000 00 2%2% 33

VAV 1-2VAV 1-2 CoolingCooling 10091009 10001000 7676 7070 7575 70%70% 0%0% ---- 5656 5555 ---- 00 6%6% 11

PIU 1-2PIU 1-2 HeatingHeating 202202 300300 6868 7272 7777 100%100% 100%100% 100%100% 9393 9090 ---- 11 90%90% 00

OccupancyOccupancy

0ccupied0ccupied

UnoccupiedUnoccupied

OccupiedOccupied
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DESIGNEDDESIGNED

DRAWNDRAWN

CHECKEDCHECKED

DATEDATE
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VAV AHUVAV AHU
W-PREHEATW-PREHEAT
CHW RETURNCHW RETURN

FANFAN

C201 POINTS LISTC201 POINTS LIST

POINT NAMEPOINT NAME POINT IO DESCRIPTORPOINT IO DESCRIPTOR
POINT TYPEPOINT TYPE

REMARKSREMARKS
AIAI AOAO DIDI DODO

bldg.AHx.ZCO2bldg.AHx.ZCO2 Zone CO2Zone CO2 11 00 00 00

bldg.AHx.SFSTbldg.AHx.SFST AHx SF StatusAHx SF Status 00 00 11 00

bldg.AHx.SFSSbldg.AHx.SFSS AHx SF S/SAHx SF S/S 00 00 00 11

bldg.AHx.SFSPDbldg.AHx.SFSPD AHx SF SpeedAHx SF Speed 00 11 00 00

bldg.AHx.SFSFTYbldg.AHx.SFSFTY AHx SF SafetyAHx SF Safety 00 00 11 00

bldg.AHx.SFSFTYbldg.AHx.SFSFTY AHx SF SafetyAHx SF Safety 00 00 11 00

bldg.AHx.SFLPbldg.AHx.SFLP AHx SF Low PressAHx SF Low Press 00 00 11 00

bldg.AHx.SFHPbldg.AHx.SFHP AHx SF High PressAHx SF High Press 00 00 11 00

bldg.AHx.SFALRMbldg.AHx.SFALRM AHx SF AlarmAHx SF Alarm 00 00 11 00

bldg.AHx.SATbldg.AHx.SAT AHx SA TempAHx SA Temp 11 00 00 00

bldg.AHx.SAFLOWbldg.AHx.SAFLOW AHx Air FlowAHx Air Flow 11 00 00 00

bldg.AHx.SAFLOWbldg.AHx.SAFLOW AHx SA FlowAHx SA Flow 11 00 00 00

bldg.AHx.RFSTbldg.AHx.RFST AHx RF StatusAHx RF Status 00 00 11 00

bldg.AHx.RFSSbldg.AHx.RFSS AHx RF S/SAHx RF S/S 00 00 00 11

bldg.AHx.RFSPDbldg.AHx.RFSPD AHx RF SpeedAHx RF Speed 00 11 00 00

bldg.AHx.RFLPbldg.AHx.RFLP AHx RF Low PressAHx RF Low Press 00 00 11 00

bldg.AHx.RFLPbldg.AHx.RFLP AHx RF Low PressAHx RF Low Press 00 00 11 00

bldg.AHx.RFHPbldg.AHx.RFHP AHx RF High PressAHx RF High Press 00 00 11 00

bldg.AHx.RFALRMbldg.AHx.RFALRM AHx RF AlarmAHx RF Alarm 00 00 11 00

bldg.AHx.RATbldg.AHx.RAT AHx RA TempAHx RA Temp 11 00 00 00

bldg.AHx.RASFTYbldg.AHx.RASFTY AHx RA SafetyAHx RA Safety 00 00 11 00

bldg.AHx.RAHUMbldg.AHx.RAHUM AHx RA HumidityAHx RA Humidity 11 00 00 00

bldg.AHx.RAFLOWbldg.AHx.RAFLOW AHx RA FlowAHx RA Flow 11 00 00 00

bldg.AHx.RADPbldg.AHx.RADP AHx RAD PositionAHx RAD Position 11 00 00 00

bldg.AHx.RADbldg.AHx.RAD AHx RA DmprAHx RA Dmpr 00 11 00 00

bldg.AHx.RACO2bldg.AHx.RACO2 Return CO2Return CO2 11 00 00 00

bldg.AHx.PHTbldg.AHx.PHT AHx PH TempAHx PH Temp 11 00 00 00

bldg.AHx.OAFLOWbldg.AHx.OAFLOW AHx OA FlowAHx OA Flow 11 00 00 00

bldg.AHx.MXOADPbldg.AHx.MXOADP AHx Max OAD PAHx Max OAD P 11 00 00 00

bldg.AHx.MNOADPbldg.AHx.MNOADP AHx Min OAD PAHx Min OAD P 11 00 00 00

bldg.AHx.MINOADbldg.AHx.MINOAD AHx Min OA DmprAHx Min OA Dmpr 00 11 00 00

bldg.AHx.MAXOADbldg.AHx.MAXOAD AHx Max OA DmprAHx Max OA Dmpr 00 11 00 00

bldg.AHx.MATbldg.AHx.MAT AHx MA TempAHx MA Temp 11 00 00 00

bldg.AHx.HWVPbldg.AHx.HWVP AHx HWV PositionAHx HWV Position 11 00 00 00

bldg.AHx.HWVbldg.AHx.HWV AHx HW ValveAHx HW Valve 00 11 00 00

bldg.AHx.HWSTbldg.AHx.HWST HW Supply TempHW Supply Temp 11 00 00 00

bldg.AHx.HWRTbldg.AHx.HWRT HW Return TempHW Return Temp 11 00 00 00

bldg.AHx.FRZbldg.AHx.FRZ AHx FreezestatAHx Freezestat 00 00 11 00

bldg.AHx.FLTSPbldg.AHx.FLTSP AHx Filter DPAHx Filter DP 11 00 00 00

bldg.AHx.FANSTxbldg.AHx.FANSTx AHx Fan Status F1AHx Fan Status F1 00 00 11 00

bldg.AHx.FANSTxbldg.AHx.FANSTx AHx Fan Status F2AHx Fan Status F2 00 00 11 00

bldg.AHx.FANSTxbldg.AHx.FANSTx AHx Fan Status F3AHx Fan Status F3 00 00 11 00

bldg.AHx.EADPbldg.AHx.EADP AHx EAD PositionAHx EAD Position 11 00 00 00

bldg.AHx.EADbldg.AHx.EAD AHx EA DamperAHx EA Damper 00 11 00 00

bldg.AHx.DDSPbldg.AHx.DDSP AHx DD StaticAHx DD Static 11 00 00 00

bldg.AHx.CHWVPbldg.AHx.CHWVP AHx CHWV PositionAHx CHWV Position 11 00 00 00

bldg.AHx.CHWVbldg.AHx.CHWV AHx CHW ValveAHx CHW Valve 00 11 00 00

bldg.AHx.CHWSTbldg.AHx.CHWST CHW Supply TempCHW Supply Temp 11 00 00 00

bldg.AHx.CHWRTbldg.AHx.CHWRT CHW Return TempCHW Return Temp 11 00 00 00

TOTALSTOTALS 2323 88 1616 22

1.1.
2.2.

3.3.
A.A.

B.B.

4.4.

5.5.

A.A.
B.B.
C.C.
D.D.
E.E.
F.F.
G.G.
H.H.

6.6.

1.1.

2.2.

3.3.
A.A.
B.B.
C.C.
D.D.

4.4.

1.1.
A.A.

1.1.

B.B.
1.1.

2.2.
A.A.

1.1.

2.2.
3.3.

4.4.
B.B.

1.1.

2.2.

3.3.

A.A.

3.3.
A.A.

4.4.
A.A.

5.5.
A.A.

1.1.
2.2.
3.3.
4.4.
5.5.
6.6.

1.1.
2.2.
3.3.
4.4.
5.5.
6.6.
7.7.

GENERALGENERAL : : 
THE VARIABLE AIR VOLUME AIR HANDLER SHALL BE FULLY CONTROLLED BY THE BAS.THE VARIABLE AIR VOLUME AIR HANDLER SHALL BE FULLY CONTROLLED BY THE BAS.
THE AIR HANDLER SHALL BE ENERGZED AS REQUIRED TO SATISFY TERMINAL UNITS THE AIR HANDLER SHALL BE ENERGZED AS REQUIRED TO SATISFY TERMINAL UNITS 
SERVED DURING OCCUPIED AND SET BACK PERIODS. SERVED DURING OCCUPIED AND SET BACK PERIODS. 
SUPPLY AIR TEMPERATURE SET POINT:SUPPLY AIR TEMPERATURE SET POINT:

THE SUPPLY AIR TEMPERATURE SET POINT SHALL BE RESET FROM 55°F TO 60°F  THE SUPPLY AIR TEMPERATURE SET POINT SHALL BE RESET FROM 55°F TO 60°F  
WHEN ECONOMIZER IS ENABLED.WHEN ECONOMIZER IS ENABLED.
WHEN THE UNIT IS ENERGIZED FOR SETBACK HEATING DURING THE UNOCCUPIED WHEN THE UNIT IS ENERGIZED FOR SETBACK HEATING DURING THE UNOCCUPIED 
PERIOD, THE DISCHARGE TEMPERATURE SETPOINT SHALL BE 75F (ADJ.).PERIOD, THE DISCHARGE TEMPERATURE SETPOINT SHALL BE 75F (ADJ.).

PROVIDE TRENDS WITH HISTORIAN BACKUP (2 YEARS) AND DISPLAY ON GRAPHIC ALL PROVIDE TRENDS WITH HISTORIAN BACKUP (2 YEARS) AND DISPLAY ON GRAPHIC ALL 
CONTROL POINTS AND CALCULATED SET POINTS PER SPECIFICATIONS.  INCLUDE TAB CONTROL POINTS AND CALCULATED SET POINTS PER SPECIFICATIONS.  INCLUDE TAB 
VERIFIED FULL FLOW VALUE AT EACH AIR FLOW MONITORING STATION. ALC SHALL VERIFIED FULL FLOW VALUE AT EACH AIR FLOW MONITORING STATION. ALC SHALL 
INCLUDE TRENDS IN EACH PROGRAM FOR ALL NETWORK INPUTS (KNOWN AS ANI AND INCLUDE TRENDS IN EACH PROGRAM FOR ALL NETWORK INPUTS (KNOWN AS ANI AND 
BNI) IN A PROJECT.BNI) IN A PROJECT.
BAS SHALL MONITOR THE FOLLOWING POINTS AND INITIATE AN ALARM IF ANY IS NOT BAS SHALL MONITOR THE FOLLOWING POINTS AND INITIATE AN ALARM IF ANY IS NOT 
WITHIN OPERATING LIMITS:WITHIN OPERATING LIMITS:

ALL HUMIDITY SENSORSALL HUMIDITY SENSORS
ALL TEMPERATURE SENSORSALL TEMPERATURE SENSORS
ALL PRESSURE SWITCHESALL PRESSURE SWITCHES
ALL AIR FLOW STATIONSALL AIR FLOW STATIONS
ALL FREEZESTATSALL FREEZESTATS
ALL FAN STATUSESALL FAN STATUSES
ALL CONDENSATE WATER DETECTORSALL CONDENSATE WATER DETECTORS
ALL VFD ALARM CONDITIONSALL VFD ALARM CONDITIONS

BAS SHALL PROVIDE A RELAY OUTPUT AND HOA SWITCH FOR EACH DIGITAL OUTPUT.BAS SHALL PROVIDE A RELAY OUTPUT AND HOA SWITCH FOR EACH DIGITAL OUTPUT.

SAFETIESSAFETIES ::
THE OUTSIDE AIR DAMPERS SHALL BE MODULATED AS NECESSARY TO MAINTAIN A THE OUTSIDE AIR DAMPERS SHALL BE MODULATED AS NECESSARY TO MAINTAIN A 
MINIMUM MIXED AIR TEMPERATURE OF 38°F (ADJ.).MINIMUM MIXED AIR TEMPERATURE OF 38°F (ADJ.).
REGARDLESS OF UNIT OPERATING MODE THE PREHEAT VALVE SHALL MODULATE TO REGARDLESS OF UNIT OPERATING MODE THE PREHEAT VALVE SHALL MODULATE TO 
MAINTAIN A MINIMUM 40°F (ADJ.) PREHEAT AIR TEMPERATURE.MAINTAIN A MINIMUM 40°F (ADJ.) PREHEAT AIR TEMPERATURE.
WHENEVER THE FREEZESTAT IS IN ALARM:WHENEVER THE FREEZESTAT IS IN ALARM:

UNIT FANS SHALL STOPUNIT FANS SHALL STOP
HOT WATER AND CHILLED WATER VALVES SHALL OPENHOT WATER AND CHILLED WATER VALVES SHALL OPEN
OUTSIDE AIR, EXHAUST AIR AND RELIEF AIR DAMPERS SHALL CLOSEOUTSIDE AIR, EXHAUST AIR AND RELIEF AIR DAMPERS SHALL CLOSE
RETURN AIR DAMPERS SHALL OPENRETURN AIR DAMPERS SHALL OPEN

UPON ACTIVATION OF A HIGH OR LOW PRESSURE SAFETY SWITCH THE AIR HANDLER UPON ACTIVATION OF A HIGH OR LOW PRESSURE SAFETY SWITCH THE AIR HANDLER 
SHALL SHUTDOWN.SHALL SHUTDOWN.

OCCUPIED MODEOCCUPIED MODE ::
SUPPLY AND RETURN FANS SHALL BE COMMANDED TO START.SUPPLY AND RETURN FANS SHALL BE COMMANDED TO START.

SUPPLY FAN SPEED SHALL MODULATE TO MAINTAIN THE SUPPLY DUCT STATIC SUPPLY FAN SPEED SHALL MODULATE TO MAINTAIN THE SUPPLY DUCT STATIC 
PRESSURE SET POINT.PRESSURE SET POINT.

THE STATIC PRESSURE SET POINT SHALL BE RESET BETWEEN TAB DETERMINED THE STATIC PRESSURE SET POINT SHALL BE RESET BETWEEN TAB DETERMINED 
LIMITS TO MAINTAIN THE MOST OPEN TERMINAL DAMPER AT 90% OPEN (ALL LIMITS TO MAINTAIN THE MOST OPEN TERMINAL DAMPER AT 90% OPEN (ALL 
VALUES ADJUSTABLE).VALUES ADJUSTABLE).

RETURN FAN SPEED SHALL MODULATE TO MAINTAIN THE RETURN FLOW SET POINT.RETURN FAN SPEED SHALL MODULATE TO MAINTAIN THE RETURN FLOW SET POINT.
THE RETURN FLOW SET POINT SHALL EQUAL THE SUPPLY FAN FLOW MINUS THE RETURN FLOW SET POINT SHALL EQUAL THE SUPPLY FAN FLOW MINUS 
RETURN FLOW OFFSET (DETERMINED BY TAB).RETURN FLOW OFFSET (DETERMINED BY TAB).

DAMPERS:DAMPERS:
OCCUPIED:OCCUPIED:

MINIMUM OUTSIDE AIR DAMPER SHALL BE MODULATED TO MAINTAIN OA FLOW MINIMUM OUTSIDE AIR DAMPER SHALL BE MODULATED TO MAINTAIN OA FLOW 
SETPOINT.SETPOINT.
EXHAUST AIR DAMPER SHALL BE COMMANDED CLOSED.EXHAUST AIR DAMPER SHALL BE COMMANDED CLOSED.
AFTER MINIMUM OUTSIDE AIR DAMPER HAS REACHED 100% OPEN, RETURN AIR AFTER MINIMUM OUTSIDE AIR DAMPER HAS REACHED 100% OPEN, RETURN AIR 
DAMPER SHALL MODULATE TO MAINTAIN THE OUTSIDE AIR FLOW SET POINT. DAMPER SHALL MODULATE TO MAINTAIN THE OUTSIDE AIR FLOW SET POINT. 
RETURN AIR DAMPER SHALL HAVE MINIMUM SETPOINT OF 50% OPEN.RETURN AIR DAMPER SHALL HAVE MINIMUM SETPOINT OF 50% OPEN.
MAXIMUM OUTSIDE AIR DAMPER SHALL BE COMMANDED CLOSED.MAXIMUM OUTSIDE AIR DAMPER SHALL BE COMMANDED CLOSED.

OCCUPIED ECONOMIZER (WHEN OUTSIDE AIR TEMPERATURE < 60°F dB ADJ.):OCCUPIED ECONOMIZER (WHEN OUTSIDE AIR TEMPERATURE < 60°F dB ADJ.):
MINIMUM OUTSIDE AIR DAMPER SHALL BE MODULATED TO MAINTAIN OUTSIDE MINIMUM OUTSIDE AIR DAMPER SHALL BE MODULATED TO MAINTAIN OUTSIDE 
AIR FLOW SETPOINT.AIR FLOW SETPOINT.
EXHAUST AIR DAMPER SHALL BE MODULATED OPEN, PREFERABLY THE OPPOSITE EXHAUST AIR DAMPER SHALL BE MODULATED OPEN, PREFERABLY THE OPPOSITE 
OF THE RETURN AIR DAMPER.OF THE RETURN AIR DAMPER.
RETURN AIR DAMPER AND MAXIMUM OUTSIDE AIR DAMPER SHALL MODULATE TO RETURN AIR DAMPER AND MAXIMUM OUTSIDE AIR DAMPER SHALL MODULATE TO 
MAINTAIN THE MIXED AIR TEMPERATURE SET POINT.MAINTAIN THE MIXED AIR TEMPERATURE SET POINT.

THE MIXED AIR TEMPERATURE SET POINT SHALL BE EQUAL TO THE SUPPLY THE MIXED AIR TEMPERATURE SET POINT SHALL BE EQUAL TO THE SUPPLY 
TEMPERATURE SET POINT MINUS 2°F (ADJ.).TEMPERATURE SET POINT MINUS 2°F (ADJ.).

PREHEAT COIL:PREHEAT COIL:
THE PREHEAT VALVE SHALL MODULATE TO MAINTAIN THE SUPPLY AIR TEMPERATURE THE PREHEAT VALVE SHALL MODULATE TO MAINTAIN THE SUPPLY AIR TEMPERATURE 
SET POINT MINUS 3°F (ADJ.).SET POINT MINUS 3°F (ADJ.).

CHILLED WATER COIL:CHILLED WATER COIL:
THE CHILLED WATER VALVE SHALL MODULATE TO MAINTAIN THE SUPPLY AIR THE CHILLED WATER VALVE SHALL MODULATE TO MAINTAIN THE SUPPLY AIR 
TEMPERATURE SET POINT.TEMPERATURE SET POINT.

DEHUMIDIFICATION:DEHUMIDIFICATION:
WHENEVER RETURN AIR HUMIDITY EXCEEDS 60% (ADJ.) ECONOMIZER OPERATION WHENEVER RETURN AIR HUMIDITY EXCEEDS 60% (ADJ.) ECONOMIZER OPERATION 
SHALL BE DISABLED AND THE CHILLED WATER VALVE SHALL MODULATE TO BRING SHALL BE DISABLED AND THE CHILLED WATER VALVE SHALL MODULATE TO BRING 
RETURN AIR HUMIDITY DOWN TO 55% (ADJ.).RETURN AIR HUMIDITY DOWN TO 55% (ADJ.).

UNOCCUPIED MODEUNOCCUPIED MODE ::
SUPPLY AND RETURN FANS SHALL BE OFF.SUPPLY AND RETURN FANS SHALL BE OFF.
MINIMUM AND MAXIMUM OUTSIDE AIR DAMPERS SHALL BE CLOSED.MINIMUM AND MAXIMUM OUTSIDE AIR DAMPERS SHALL BE CLOSED.
EXHAUST AIR DAMPER SHALL BE CLOSED.EXHAUST AIR DAMPER SHALL BE CLOSED.
RETURN AIR DAMPER SHALL BE OPEN.RETURN AIR DAMPER SHALL BE OPEN.
CHILLED WATER VALVE SHALL BE CLOSED.CHILLED WATER VALVE SHALL BE CLOSED.
PREHEAT VALVE SHALL MODULATE TO MAINTAIN MINIMUM PREHEAT TEMPERATURE.PREHEAT VALVE SHALL MODULATE TO MAINTAIN MINIMUM PREHEAT TEMPERATURE.

SETBACK MODE (AHU ENERGIZED DURING UNOCCUPIED PERIOD)SETBACK MODE (AHU ENERGIZED DURING UNOCCUPIED PERIOD) ::
SUPPLY AND RETURN FANS SHALL ENERGIZE AS DESCRIBED IN OCCUPIED SEQUENCE.SUPPLY AND RETURN FANS SHALL ENERGIZE AS DESCRIBED IN OCCUPIED SEQUENCE.
OUTSIDE AIR DAMPERS SHALL BE CLOSED UNLESS ECONOMIZER IS NEEDED.OUTSIDE AIR DAMPERS SHALL BE CLOSED UNLESS ECONOMIZER IS NEEDED.
EXHAUST AIR DAMPER SHALL BE CLOSED UNLESS ECONOMIZER IS NEEDED.EXHAUST AIR DAMPER SHALL BE CLOSED UNLESS ECONOMIZER IS NEEDED.
RETURN AIR DAMPER SHALL BE OPEN UNLESS ECONOMIZER IS NEEDED.RETURN AIR DAMPER SHALL BE OPEN UNLESS ECONOMIZER IS NEEDED.
CHILLED WATER VALVE SHALL MODULATE AS DESCRIBED IN OCCUPIED SEQUENCE.CHILLED WATER VALVE SHALL MODULATE AS DESCRIBED IN OCCUPIED SEQUENCE.
PREHEAT VALVE SHALL MODULATE AS DESCRIBED IN OCCUPIED SEQUENCE.PREHEAT VALVE SHALL MODULATE AS DESCRIBED IN OCCUPIED SEQUENCE.
DEHUMIDIFICATION SHALL OPERATE AS DESCRIBED IN OCCUPIED SEQUENCE.DEHUMIDIFICATION SHALL OPERATE AS DESCRIBED IN OCCUPIED SEQUENCE.

GRAPHICS AND TRENDSGRAPHICS AND TRENDS :  PROVIDE TRENDS, HISTORIAN BACKUP AND GRAPHIC DISPLAY FOR :  PROVIDE TRENDS, HISTORIAN BACKUP AND GRAPHIC DISPLAY FOR 
ALL CONTROL POINTS AND CALCULATED SET POINTS PER SPECIFICATIONS. ALC SHALL ALL CONTROL POINTS AND CALCULATED SET POINTS PER SPECIFICATIONS. ALC SHALL 
INCLUDE TRENDS IN EACH PROGRAM FOR ALL NETWORK INPUTS (KNOWN AS ANI AND BNI) INCLUDE TRENDS IN EACH PROGRAM FOR ALL NETWORK INPUTS (KNOWN AS ANI AND BNI) 
IN A PROJECT.IN A PROJECT.

SEQUENCE OF OPERATIONSEQUENCE OF OPERATION

1.1.

2.2.

3.3.

4.4.

5.5.

Locate down stream duct static pressure pitot tube approximately 2/3 down duct.  Locate down stream duct static pressure pitot tube approximately 2/3 down duct.  
See floor plans for designed location; show final installation location on control See floor plans for designed location; show final installation location on control 
drawing as-builts and on graphics screen as well.drawing as-builts and on graphics screen as well.

Provide an ASHRAE 135 compliant (BACnet MS/TP or IP) communications interface Provide an ASHRAE 135 compliant (BACnet MS/TP or IP) communications interface 
to the control system for diagnostic point information.  Include the following to the control system for diagnostic point information.  Include the following 
information for fan VFDs:  operating frequency (Hz), RPM, percent fan speed, BAS information for fan VFDs:  operating frequency (Hz), RPM, percent fan speed, BAS 
signal to VFD, VFD output voltage, actual brake horsepower, and kW.  On the VFD signal to VFD, VFD output voltage, actual brake horsepower, and kW.  On the VFD 
graphic screen also include the motor nameplate brake horsepower.graphic screen also include the motor nameplate brake horsepower.

Provide multiple freezestats as required to achieve 1ft of linear element for each Provide multiple freezestats as required to achieve 1ft of linear element for each 
1sq.ft. of coil face area.  Preheat sensor shall be installed intertwined with 1sq.ft. of coil face area.  Preheat sensor shall be installed intertwined with 
freezestat to cover the exact same area.  One set of contacts wired directly to freezestat to cover the exact same area.  One set of contacts wired directly to 
drive safety input.drive safety input.

For single fan installation the AFMS may be duct or inlet type, see plans for For single fan installation the AFMS may be duct or inlet type, see plans for 
design.  For multiple fan/fan wall installation there will be a single AFMS installed design.  For multiple fan/fan wall installation there will be a single AFMS installed 
in common duct served by all fans.  Coordinate with mechanical design to ensure in common duct served by all fans.  Coordinate with mechanical design to ensure 
adequate upstream and downstream straight lengths for duct AFMS.adequate upstream and downstream straight lengths for duct AFMS.

Include AHU performance graphic sheet with a terminal unit summary table to Include AHU performance graphic sheet with a terminal unit summary table to 
match example table provided here. AHU performance graphic shall also include match example table provided here. AHU performance graphic shall also include 
trend plots of AHU setpoint and AHU setpoint as AHU trim and respond adjustment trend plots of AHU setpoint and AHU setpoint as AHU trim and respond adjustment 
tuning setpoints.tuning setpoints.
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bldg.AHx.RASFTY AHx RA SafetyDI

bldg.AHx.SFSFTY AHx SF SafetyDI
InterfaceInterface

NOTE 2NOTE 2
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AHxxx TERMINAL UNIT SUMMARYAHxxx TERMINAL UNIT SUMMARY Static Pressure ResetStatic Pressure Reset

TU/PIU IDTU/PIU ID
OperatingOperating
ModeMode

AirflowAirflow
(CFM)(CFM)

Airflow SPAirflow SP
(CFM)(CFM)

Zone TempZone Temp
(F)(F)

HeatingHeating
SP (F)SP (F)

Cooling SPCooling SP
(F)(F)

Damper Pos (%Damper Pos (%
Open)Open)

HW ValveHW Valve
Pos (%Pos (%
Open)Open)

Fan SpeedFan Speed
DA TempDA Temp

(F)(F)
Design DADesign DA
Temp (F)Temp (F)

CO2 LevelCO2 Level
(PPM)(PPM)

RequestsRequests
Cumulative Req HrsCumulative Req Hrs

(%-req-hrs)(%-req-hrs)
ImportanceImportance
MultiplierMultiplier

VAV 1-1VAV 1-1 DeadbandDeadband 205205 215215 7272 6868 7373 25%25% 0%0% ---- 5656 5555 10001000 00 2%2% 33

VAV 1-2VAV 1-2 CoolingCooling 10091009 10001000 7676 7070 7575 70%70% 0%0% ---- 5656 5555 ---- 00 6%6% 11

PIU 1-2PIU 1-2 HeatingHeating 202202 300300 6868 7272 7777 100%100% 100%100% 100%100% 9393 9090 ---- 11 90%90% 00

OccupancyOccupancy

0ccupied0ccupied

UnoccupiedUnoccupied

OccupiedOccupied
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C-202C-202

10 23

VAV AHUVAV AHU
W-PREHEATW-PREHEAT

CHWCHW

C202 POINTS LISTC202 POINTS LIST

POINT NAMEPOINT NAME POINT IO DESCRIPTORPOINT IO DESCRIPTOR
POINT TYPEPOINT TYPE

REMARKSREMARKS
AIAI AOAO DIDI DODO

bldg.AHx.SFSTbldg.AHx.SFST AHx SF StatusAHx SF Status 00 00 11 00

bldg.AHx.SFSTbldg.AHx.SFST AHx SF StatusAHx SF Status 00 00 11 00

bldg.AHx.SFSSbldg.AHx.SFSS AHx SF S/SAHx SF S/S 00 00 00 11

bldg.AHx.SFSPDbldg.AHx.SFSPD AHx SF SpeedAHx SF Speed 00 11 00 00

bldg.AHx.SFSFTYbldg.AHx.SFSFTY AHx SF SafetyAHx SF Safety 00 00 11 00

bldg.AHx.SFHPbldg.AHx.SFHP AHx SF High PressAHx SF High Press 00 00 11 00

bldg.AHx.SFALRMbldg.AHx.SFALRM AHx SF AlarmAHx SF Alarm 00 00 11 00

bldg.AHx.SATbldg.AHx.SAT AHx SA TempAHx SA Temp 11 00 00 00

bldg.AHx.SATbldg.AHx.SAT AHx SA TempAHx SA Temp 11 00 00 00

bldg.AHx.SAFLOWbldg.AHx.SAFLOW AHx SA FlowAHx SA Flow 11 00 00 00

bldg.AHx.RATbldg.AHx.RAT AHx RA TempAHx RA Temp 11 00 00 00

bldg.AHx.RASFTYbldg.AHx.RASFTY AHx RA SafetyAHx RA Safety 00 00 11 00

bldg.AHx.RAHUMbldg.AHx.RAHUM AHx RA HumidityAHx RA Humidity 11 00 00 00

bldg.AHx.RADPbldg.AHx.RADP AHx RAD PositionAHx RAD Position 11 00 00 00

bldg.AHx.RADbldg.AHx.RAD AHx RA DamperAHx RA Damper 00 11 00 00

bldg.AHx.PHTbldg.AHx.PHT AHx PH TempAHx PH Temp 11 00 00 00

bldg.AHx.OAFLOWbldg.AHx.OAFLOW AHx OA FlowAHx OA Flow 11 00 00 00

bldg.AHx.MXOADPbldg.AHx.MXOADP AHx Max OAD PAHx Max OAD P 11 00 00 00

bldg.AHx.MXOADPbldg.AHx.MXOADP AHx Max OA DmprAHx Max OA Dmpr 00 11 00 00

bldg.AHx.MNOADPbldg.AHx.MNOADP AHx Min OAD PAHx Min OAD P 11 00 00 00

bldg.AHx.MINOADbldg.AHx.MINOAD AHx Min OA DmprAHx Min OA Dmpr 00 11 00 00

bldg.AHx.MATbldg.AHx.MAT AHx MA TempAHx MA Temp 11 00 00 00

bldg.AHx.HWVbldg.AHx.HWV AHx HW ValveAHx HW Valve 00 11 00 00

bldg.AHx.HWSTbldg.AHx.HWST HW Supply TempHW Supply Temp 11 00 00 00

bldg.AHx.HWRTbldg.AHx.HWRT HW Return TempHW Return Temp 11 00 00 00

bldg.AHx.FRZbldg.AHx.FRZ AHx FreezestatAHx Freezestat 00 00 11 00

bldg.AHx.FLTSPbldg.AHx.FLTSP AHx Filter DPAHx Filter DP 11 00 00 00

bldg.AHx.EADPbldg.AHx.EADP AHx EAD PositionAHx EAD Position 11 00 00 00

bldg.AHx.EADbldg.AHx.EAD AHx EA DamperAHx EA Damper 00 11 00 00

bldg.AHx.DDSPbldg.AHx.DDSP AHx DD StaticAHx DD Static 11 00 00 00

bldg.AHx.CHWVbldg.AHx.CHWV AHx CHW ValveAHx CHW Valve 00 11 00 00

bldg.AHx.CHWSTbldg.AHx.CHWST CHW Supply TempCHW Supply Temp 11 00 00 00

bldg.AHx.CHWRTbldg.AHx.CHWRT CHW Return TempCHW Return Temp 11 00 00 00

TOTALSTOTALS 1818 77 77 11

1.1.
2.2.

3.3.
A.A.
B.B.

C.C.

4.4.

5.5.

A.A.
B.B.
C.C.
D.D.
E.E.
F.F.
G.G.
H.H.

6.6.

1.1.

2.2.

3.3.
A.A.
B.B.
C.C.
D.D.

4.4.

1.1.
A.A.

1.1.

2.2.
A.A.

1.1.

2.2.
3.3.

4.4.
B.B.

1.1.
2.2.
3.3.

A.A.

3.3.
A.A.

4.4.
A.A.

1.1.
2.2.
3.3.
4.4.
5.5.
6.6.

1.1.
2.2.
3.3.
4.4.
5.5.
6.6.
7.7.

GENERALGENERAL ::
THE VARIABLE AIR VOLUME AIR HANDLER SHALL BE FULLY CONTROLLED BY THE BAS.THE VARIABLE AIR VOLUME AIR HANDLER SHALL BE FULLY CONTROLLED BY THE BAS.
THE AIR HANDLER SHALL BE ENERGZED AS REQUIRED TO SATISFY TERMINAL UNITS THE AIR HANDLER SHALL BE ENERGZED AS REQUIRED TO SATISFY TERMINAL UNITS 
SERVED DURING OCCUPIED AND SET BACK PERIODS.SERVED DURING OCCUPIED AND SET BACK PERIODS.
SUPPLY AIR TEMPERATURE SET POINT:SUPPLY AIR TEMPERATURE SET POINT:

THE SUPPLY AIR TEMPERATURE SET POINT SHALL BE MAINTAINED AT 55°F (ADJ.).THE SUPPLY AIR TEMPERATURE SET POINT SHALL BE MAINTAINED AT 55°F (ADJ.).
ECONOMIZER AND SETBACK SEQUENCES SHALL PROVIDE FOR ANY TEMPERATURE ECONOMIZER AND SETBACK SEQUENCES SHALL PROVIDE FOR ANY TEMPERATURE 
RESETS FROM 55°F TO 60°F TO MAINTAIN TERMINAL UNIT COOLING REQUESTS LESS RESETS FROM 55°F TO 60°F TO MAINTAIN TERMINAL UNIT COOLING REQUESTS LESS 
THAN 15% OF TOTAL TUs (ALL VALUES ADJUSTABLE).THAN 15% OF TOTAL TUs (ALL VALUES ADJUSTABLE).
WHEN THE UNIT IS ENERGIZED FOR SETBACK HEATING DURING THE UNOCCUPIED WHEN THE UNIT IS ENERGIZED FOR SETBACK HEATING DURING THE UNOCCUPIED 
PERIOD, THE DISCHARGE TEMPERATURE SETPOINT SHALL BE 75F (ADJ.).PERIOD, THE DISCHARGE TEMPERATURE SETPOINT SHALL BE 75F (ADJ.).

PROVIDE TRENDS WITH HISTORIAN BACKUP (2 YEARS) AND DISPLAY ON GRAPHIC ALL PROVIDE TRENDS WITH HISTORIAN BACKUP (2 YEARS) AND DISPLAY ON GRAPHIC ALL 
CONTROL POINTS AND CALCULATED SET POINTS PER SPECIFICATIONS.  INCLUDE TAB CONTROL POINTS AND CALCULATED SET POINTS PER SPECIFICATIONS.  INCLUDE TAB 
VERIFIED FULL FLOW VALUE AT EACH AIR FLOW MONITORING STATION. ALC SHALL VERIFIED FULL FLOW VALUE AT EACH AIR FLOW MONITORING STATION. ALC SHALL 
INCLUDE TRENDS IN EACH PROGRAM FOR ALL NETWORK INPUTS (KNOWN AS ANI AND INCLUDE TRENDS IN EACH PROGRAM FOR ALL NETWORK INPUTS (KNOWN AS ANI AND 
BNI) IN A PROJECT.BNI) IN A PROJECT.
BAS SHALL MONITOR THE FOLLOWING POINTS AND INITIATE AN ALARM IF ANY IS NOT BAS SHALL MONITOR THE FOLLOWING POINTS AND INITIATE AN ALARM IF ANY IS NOT 
WITHIN OPERATING LIMITS:WITHIN OPERATING LIMITS:

ALL HUMIDITY SENSORSALL HUMIDITY SENSORS
ALL TEMPERATURE SENSORSALL TEMPERATURE SENSORS
ALL PRESSURE SWITCHESALL PRESSURE SWITCHES
ALL AIR FLOW STATIONSALL AIR FLOW STATIONS
ALL FREEZESTATSALL FREEZESTATS
ALL FAN PROOFSALL FAN PROOFS
ALL CONDENSATE WATER DETECTORSALL CONDENSATE WATER DETECTORS
ALL VFD ALARM CONDITIONSALL VFD ALARM CONDITIONS

BAS SHALL PROVIDE A RELAY OUTPUT AND HOA SWITCH FOR EACH DIGITAL OUTPUT.BAS SHALL PROVIDE A RELAY OUTPUT AND HOA SWITCH FOR EACH DIGITAL OUTPUT.

SAFETIESSAFETIES ::
THE OUTSIDE AIR DAMPERS SHALL BE MODULATED CLOSED AS NECESSARY TO THE OUTSIDE AIR DAMPERS SHALL BE MODULATED CLOSED AS NECESSARY TO 
MAINTAIN A MINIMUM MIXED AIR TEMPERATURE OF 38°F (ADJ.).MAINTAIN A MINIMUM MIXED AIR TEMPERATURE OF 38°F (ADJ.).
REGARDLESS OF UNIT OPERATING MODE THE PREHEAT VALVE SHALL MODULATE TO REGARDLESS OF UNIT OPERATING MODE THE PREHEAT VALVE SHALL MODULATE TO 
MAINTAIN A MINIMUM 40°F (ADJ.) PREHEAT AIR TEMPERATURE.MAINTAIN A MINIMUM 40°F (ADJ.) PREHEAT AIR TEMPERATURE.
WHENEVER THE FREEZESTAT IS IN ALARM:WHENEVER THE FREEZESTAT IS IN ALARM:

UNIT FANS SHALL STOPUNIT FANS SHALL STOP
HOT WATER AND CHILLED WATER VALVES SHALL OPENHOT WATER AND CHILLED WATER VALVES SHALL OPEN
OUTSIDE AIR, EXHAUST AIR AND RELIEF AIR DAMPERS SHALL CLOSEOUTSIDE AIR, EXHAUST AIR AND RELIEF AIR DAMPERS SHALL CLOSE
RETURN AIR DAMPERS SHALL OPENRETURN AIR DAMPERS SHALL OPEN

UPON ACTIVATION OF A HIGH OR LOW PRESSURE SAFETY SWITCH THE AIR HANDLER UPON ACTIVATION OF A HIGH OR LOW PRESSURE SAFETY SWITCH THE AIR HANDLER 
SHALL SHUTDOWN.SHALL SHUTDOWN.

OCCUPIED MODEOCCUPIED MODE ::
SUPPLY FAN SHALL BE COMMANDED TO START.SUPPLY FAN SHALL BE COMMANDED TO START.

SUPPLY FAN SPEED SHALL MODULATE TO MAINTAIN THE SUPPLY DUCT STATIC SUPPLY FAN SPEED SHALL MODULATE TO MAINTAIN THE SUPPLY DUCT STATIC 
PRESSURE SET POINT.PRESSURE SET POINT.

THE STATIC PRESSURE SET POINT SHALL BE RESET BETWEEN TAB DETERMINED THE STATIC PRESSURE SET POINT SHALL BE RESET BETWEEN TAB DETERMINED 
LIMITS TO MAINTAIN THE MOST OPEN TERMINAL DAMPER AT 90% OPEN (ALL LIMITS TO MAINTAIN THE MOST OPEN TERMINAL DAMPER AT 90% OPEN (ALL 
VALUES ADJUSTABLE).VALUES ADJUSTABLE).

DAMPERS:DAMPERS:
OCCUPIED:OCCUPIED:

MINIMUM OUTSIDE AIR DAMPER SHALL BE MODULATED TO MAINTAIN OA FLOW MINIMUM OUTSIDE AIR DAMPER SHALL BE MODULATED TO MAINTAIN OA FLOW 
SETPOINT.SETPOINT.
EXHAUST AIR DAMPER SHALL BE COMMANDED CLOSED.EXHAUST AIR DAMPER SHALL BE COMMANDED CLOSED.
AFTER MINIMUM OUTSIDE AIR DAMPER HAS REACHED 100% OPEN, RETURN AIR AFTER MINIMUM OUTSIDE AIR DAMPER HAS REACHED 100% OPEN, RETURN AIR 
DAMPER SHALL MODULATE TO MAINTAIN THE OUTSIDE AIR FLOW SET POINT. DAMPER SHALL MODULATE TO MAINTAIN THE OUTSIDE AIR FLOW SET POINT. 
RETURN AIR DAMPER SHALL HAVE MINIMUM SETPOINT OF 50% OPEN.RETURN AIR DAMPER SHALL HAVE MINIMUM SETPOINT OF 50% OPEN.
MAXIMUM OUTSIDE AIR DAMPER SHALL BE COMMANDED CLOSED.MAXIMUM OUTSIDE AIR DAMPER SHALL BE COMMANDED CLOSED.

OCCUPIED ECONOMIZER (WHEN OUTSIDE AIR TEMPERATURE < 60°F ADJ.):OCCUPIED ECONOMIZER (WHEN OUTSIDE AIR TEMPERATURE < 60°F ADJ.):
MINIMUM OUTSIDE AIR DAMPER SHALL BE COMMANDED OPEN.MINIMUM OUTSIDE AIR DAMPER SHALL BE COMMANDED OPEN.
EXHAUST AIR DAMPER SHALL BE COMMANDED OPEN.EXHAUST AIR DAMPER SHALL BE COMMANDED OPEN.
RETURN AIR DAMPER AND MAXIMUM OUTSIDE AIR DAMPER SHALL MODULATE TO RETURN AIR DAMPER AND MAXIMUM OUTSIDE AIR DAMPER SHALL MODULATE TO 
MAINTAIN THE MIXED AIR TEMPERATURE SET POINT.MAINTAIN THE MIXED AIR TEMPERATURE SET POINT.

THE MIXED AIR TEMPERATURE SET POINT SHALL BE EQUAL TO THE SUPPLY THE MIXED AIR TEMPERATURE SET POINT SHALL BE EQUAL TO THE SUPPLY 
TEMPERATURE SET POINT MINUS 2°F (ADJ.).TEMPERATURE SET POINT MINUS 2°F (ADJ.).

PREHEAT COIL:PREHEAT COIL:
THE PREHEAT VALVE SHALL MODULATE TO MAINTAIN THE SUPPLY AIR TEMPERATURE THE PREHEAT VALVE SHALL MODULATE TO MAINTAIN THE SUPPLY AIR TEMPERATURE 
SET POINT MINUS 3°F (ADJ.).SET POINT MINUS 3°F (ADJ.).

CHILLED WATER COIL:CHILLED WATER COIL:
THE CHILLED WATER VALVE SHALL MODULATE TO MAINTAIN THE SUPPLY AIR THE CHILLED WATER VALVE SHALL MODULATE TO MAINTAIN THE SUPPLY AIR 
TEMPERATURE SET POINT.TEMPERATURE SET POINT.

UNOCCUPIED MODEUNOCCUPIED MODE ::
SUPPLY FAN SHALL BE OFF.SUPPLY FAN SHALL BE OFF.
MINIMUM AND MAXIMUM OUTSIDE AIR DAMPERS SHALL BE CLOSED.MINIMUM AND MAXIMUM OUTSIDE AIR DAMPERS SHALL BE CLOSED.
EXHAUST AIR DAMPER SHALL BE CLOSED.EXHAUST AIR DAMPER SHALL BE CLOSED.
RETURN AIR DAMPER SHALL BE OPEN.RETURN AIR DAMPER SHALL BE OPEN.
CHILLED WATER VALVE SHALL BE CLOSED.CHILLED WATER VALVE SHALL BE CLOSED.
PREHEAT VALVE SHALL MODULATE TO MAINTAIN MINIMUM PREHEAT TEMPERATURE.PREHEAT VALVE SHALL MODULATE TO MAINTAIN MINIMUM PREHEAT TEMPERATURE.

SETBACK MODE (AHU ENERGIZED DURING UNOCCUPIED PERIOD)SETBACK MODE (AHU ENERGIZED DURING UNOCCUPIED PERIOD) ::
SUPPLY FAN SHALL ENERGIZE AS DESCRIBED IN OCCUPIED SEQUENCE.SUPPLY FAN SHALL ENERGIZE AS DESCRIBED IN OCCUPIED SEQUENCE.
OUTSIDE AIR DAMPERS SHALL BE CLOSED UNLESS ECONOMIZER IS AVAILABLE.OUTSIDE AIR DAMPERS SHALL BE CLOSED UNLESS ECONOMIZER IS AVAILABLE.
EXHAUST AIR DAMPER SHALL BE CLOSED UNLESS ECONOMIZER IS AVAILABLE.EXHAUST AIR DAMPER SHALL BE CLOSED UNLESS ECONOMIZER IS AVAILABLE.
RETURN AIR DAMPER SHALL BE OPEN UNLESS ECONOMIZER IS AVAILABLE.RETURN AIR DAMPER SHALL BE OPEN UNLESS ECONOMIZER IS AVAILABLE.
CHILLED WATER VALVE SHALL MODULATE AS DESCRIBED IN OCCUPIED SEQUENCE.CHILLED WATER VALVE SHALL MODULATE AS DESCRIBED IN OCCUPIED SEQUENCE.
PREHEAT VALVE SHALL MODULATE AS DESCRIBED IN OCCUPIED SEQUENCE.PREHEAT VALVE SHALL MODULATE AS DESCRIBED IN OCCUPIED SEQUENCE.
DEHUMIDIFICATION SHALL OPERATE AS DESCRIBED IN OCCUPIED SEQUENCE.DEHUMIDIFICATION SHALL OPERATE AS DESCRIBED IN OCCUPIED SEQUENCE.

GRAPHICS AND TRENDSGRAPHICS AND TRENDS :  PROVIDE TRENDS, HISTORIAN BACKUP AND GRAPHIC DISPLAY FOR :  PROVIDE TRENDS, HISTORIAN BACKUP AND GRAPHIC DISPLAY FOR 
ALL CONTROL POINTS AND CALCULATED SET POINTS PER SPECIFICATIONS. ALC SHALL ALL CONTROL POINTS AND CALCULATED SET POINTS PER SPECIFICATIONS. ALC SHALL 
INCLUDE TRENDS IN EACH PROGRAM FOR ALL NETWORK INPUTS (KNOWN AS ANI AND BNI) INCLUDE TRENDS IN EACH PROGRAM FOR ALL NETWORK INPUTS (KNOWN AS ANI AND BNI) 
IN A PROJECT.IN A PROJECT.

SEQUENCE OF OPERATIONSEQUENCE OF OPERATION

1.1.

2.2.

3.3.

4.4.

5.5.

Locate down stream duct static pressure pitot tube approximately 2/3 down duct.  Locate down stream duct static pressure pitot tube approximately 2/3 down duct.  
See floor plans for designed location; show final installation location on control See floor plans for designed location; show final installation location on control 
drawing as-builts and on graphics screen as well.drawing as-builts and on graphics screen as well.

Provide an ASHRAE 135 compliant (BACnet MS/TP or IP) communications interface Provide an ASHRAE 135 compliant (BACnet MS/TP or IP) communications interface 
to the control system for diagnostic point information.to the control system for diagnostic point information.

Provide multiple freezestats as required to achieve 1ft of linear element for each Provide multiple freezestats as required to achieve 1ft of linear element for each 
1sq.ft. of coil face area.  Preheat sensor shall be installed intertwined with 1sq.ft. of coil face area.  Preheat sensor shall be installed intertwined with 
freezestat to cover the exact same area.  One set of contacts wired directly to freezestat to cover the exact same area.  One set of contacts wired directly to 
drive safety input.drive safety input.

For single fan installation the AFMS may be duct or inlet type, see plans for For single fan installation the AFMS may be duct or inlet type, see plans for 
design.  For multiple fan/fan wall installation there will be a single AFMS installed design.  For multiple fan/fan wall installation there will be a single AFMS installed 
in common duct served by all fans.  Coordinate with mechanical design to ensure in common duct served by all fans.  Coordinate with mechanical design to ensure 
adequate upstream and downstream straight lengths for duct AFMS. adequate upstream and downstream straight lengths for duct AFMS. 

Include AHU Performance Graphic screen with a Terminal Unit Summary Table to Include AHU Performance Graphic screen with a Terminal Unit Summary Table to 
match example table provided on this sheet. AHU Performance Graphic shall also match example table provided on this sheet. AHU Performance Graphic shall also 
include trend plots of AHU SP Setpoint and actual AHU SP along with AHU Trim include trend plots of AHU SP Setpoint and actual AHU SP along with AHU Trim 
and Respond Adjustment Tuning variables.and Respond Adjustment Tuning variables.
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SUPPLY AIRSUPPLY AIROUTSIDE AIROUTSIDE AIR

AHxxx TERMINAL UNIT SUMMARYAHxxx TERMINAL UNIT SUMMARY Static Pressure ResetStatic Pressure Reset

TU/PIU IDTU/PIU ID
OperatingOperating
ModeMode

AirflowAirflow
(CFM)(CFM)

Airflow SPAirflow SP
(CFM)(CFM)

Zone TempZone Temp
(F)(F)

HeatingHeating
SP (F)SP (F)

Cooling SPCooling SP
(F)(F)

Damper Pos (%Damper Pos (%
Open)Open)

HW ValveHW Valve
Pos (%Pos (%
Open)Open)

Fan SpeedFan Speed
DA TempDA Temp

(F)(F)
Design DADesign DA
Temp (F)Temp (F)

CO2 LevelCO2 Level
(PPM)(PPM)

RequestsRequests
Cumulative Req HrsCumulative Req Hrs

(%-req-hrs)(%-req-hrs)
ImportanceImportance
MultiplierMultiplier

VAV 1-1VAV 1-1 DeadbandDeadband 205205 215215 7272 6868 7373 25%25% 0%0% ---- 5656 5555 10001000 00 2%2% 33

VAV 1-2VAV 1-2 CoolingCooling 10091009 10001000 7676 7070 7575 70%70% 0%0% ---- 5656 5555 ---- 00 6%6% 11

PIU 1-2PIU 1-2 HeatingHeating 202202 300300 6868 7272 7777 100%100% 100%100% 100%100% 9393 9090 ---- 11 90%90% 00

OccupancyOccupancy

0ccupied0ccupied

UnoccupiedUnoccupied

OccupiedOccupied

bldg.AHx.SFSFTY AHx SF SafetyDI

NOTE 5NOTE 5
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VAV AHU 100VAV AHU 100
OAOA

W-PREHEATW-PREHEAT
CHWCHW

C203 POINTS LISTC203 POINTS LIST

POINT NAMEPOINT NAME POINT IO DESCRIPTORPOINT IO DESCRIPTOR
POINT TYPEPOINT TYPE

REMARKSREMARKS
AIAI AOAO DIDI DODO

bldg.AHx.SFSTbldg.AHx.SFST AHx SF StatusAHx SF Status 00 00 11 00 "SF-STAT""SF-STAT"

bldg.AHx.SFSSbldg.AHx.SFSS AHx SF S/SAHx SF S/S 00 00 00 11 "SF-SS""SF-SS"

bldg.AHx.SFSPDbldg.AHx.SFSPD AHx SF SpeedAHx SF Speed 00 11 00 00 "SF-SPD""SF-SPD"

bldg.AHx.SFSFTYbldg.AHx.SFSFTY AHx SF SafetyAHx SF Safety 00 00 11 00

bldg.AHx.SFLPbldg.AHx.SFLP AHx SF Low PressAHx SF Low Press 00 00 11 00 DPS2:"SF-LSP"DPS2:"SF-LSP"

bldg.AHx.SFHPbldg.AHx.SFHP AHx SF High PressAHx SF High Press 00 00 11 00 DPS1:"SF-HSP"DPS1:"SF-HSP"

bldg.AHx.SFALRMbldg.AHx.SFALRM AHx SF AlarmAHx SF Alarm 00 00 11 00 "SF-A""SF-A"

bldg.AHx.SATbldg.AHx.SAT AHx SA TempAHx SA Temp 11 00 00 00 TS1:"SAT"TS1:"SAT"

bldg.AHx.SAHUMbldg.AHx.SAHUM AHx SA HumidityAHx SA Humidity 11 00 00 00 HS1:"SAH"HS1:"SAH"

bldg.AHx.SAFLOWbldg.AHx.SAFLOW AHx SA FlowAHx SA Flow 11 00 00 00 AFMS1:"SF-F"AFMS1:"SF-F"

bldg.AHx.PHTbldg.AHx.PHT AHx PH TempAHx PH Temp 11 00 00 00 TS2:"PHT"TS2:"PHT"

bldg.AHx.OADLMTbldg.AHx.OADLMT AHx OAD Limit SwAHx OAD Limit Sw 00 00 11 00 LS1:"OAD-LS"LS1:"OAD-LS"

bldg.AHx.LPSTbldg.AHx.LPST AHx Loop P StatAHx Loop P Stat 00 00 11 00

bldg.AHx.LPSSbldg.AHx.LPSS AHx Loop P S/SAHx Loop P S/S 00 00 00 11

bldg.AHx.HWVbldg.AHx.HWV AHx HW ValveAHx HW Valve 00 11 00 00 V2:"HWV"V2:"HWV"

bldg.AHx.HWSTbldg.AHx.HWST HW Supply TempHW Supply Temp 11 00 00 00 TS5:"HWST"TS5:"HWST"

bldg.AHx.HWRTbldg.AHx.HWRT HW Return TempHW Return Temp 11 00 00 00 S6:"HWRT"S6:"HWRT"

bldg.AHx.FRZbldg.AHx.FRZ AHx FreezestatAHx Freezestat 00 00 11 00 FZ1:"FRZ"FZ1:"FRZ"

bldg.AHx.FLTSPbldg.AHx.FLTSP AHx Filter DPAHx Filter DP 11 00 00 00 DPT2:"FILT-DP"DPT2:"FILT-DP"

bldg.AHx.DDSPbldg.AHx.DDSP AHx DD StaticAHx DD Static 11 00 00 00 DPT1:"DDSP"DPT1:"DDSP"

bldg.AHx.CHWVbldg.AHx.CHWV AHx CHW ValveAHx CHW Valve 00 11 00 00 V1:"CHWV"V1:"CHWV"

bldg.AHx.CHWSTbldg.AHx.CHWST CHW Supply TempCHW Supply Temp 11 00 00 00 TS3:"CHWST"TS3:"CHWST"

bldg.AHx.CHWRTbldg.AHx.CHWRT CHW Return TempCHW Return Temp 11 00 00 00 TS4:"CHWRT"TS4:"CHWRT"

TOTALSTOTALS 1010 33 88 22

1.1.

A.A.

B.B.

2.2.

3.3.

A.A.
B.B.

C.C.

D.D.
E.E.

4.4.

1.1.

2.2.

3.3.

4.4.

1.1.

2.2.

1.1.

2.2.

GENERALGENERAL : THE VARIABLE AIR VOLUME AIR HANDLER SHALL BE FULLY CONTROLLED BY THE : THE VARIABLE AIR VOLUME AIR HANDLER SHALL BE FULLY CONTROLLED BY THE 
BAS.  GENERAL CONTROL SEQUENCES INCLUDE:BAS.  GENERAL CONTROL SEQUENCES INCLUDE:

SCHEDULED OCCUPANCY: BAS SHALL DETERMINE THE OCCUPANCY PERIODS BASED ON SCHEDULED OCCUPANCY: BAS SHALL DETERMINE THE OCCUPANCY PERIODS BASED ON 
OPERATOR SCHEDULE.OPERATOR SCHEDULE.

OCCUPIED PERIOD: BAS SHALL ENERGIZE THE AH DURING ALL OCCUPIED PERIODS, OCCUPIED PERIOD: BAS SHALL ENERGIZE THE AH DURING ALL OCCUPIED PERIODS, 
OPTIMIZED START SHALL APPLY.OPTIMIZED START SHALL APPLY.
UNOCCUPIED PERIOD:  BAS SHALL ENERGIZE THE AH AS REQUIRED TO MAINTAIN UNOCCUPIED PERIOD:  BAS SHALL ENERGIZE THE AH AS REQUIRED TO MAINTAIN 
SET BACK SPACE TEMPERATURES.SET BACK SPACE TEMPERATURES.

SEQUENCED HEATING AND COOLING:  BAS SHALL PROHIBIT THE HEATING AND COOLING SEQUENCED HEATING AND COOLING:  BAS SHALL PROHIBIT THE HEATING AND COOLING 
VALVES TO BE OPEN SIMULTANEOUSLY.VALVES TO BE OPEN SIMULTANEOUSLY.
FREEZE SAFETY:  UPON OPERATION OF A FREEZESTAT THE FOLLOWING SEQUENCE FREEZE SAFETY:  UPON OPERATION OF A FREEZESTAT THE FOLLOWING SEQUENCE 
SHALL OCCUR:SHALL OCCUR:

THE UNIT FANS SHALL BE DEENERGIZED.   THE UNIT FANS SHALL BE DEENERGIZED.   
ALL HOT WATER VALVES AND CHILLED WATER VALVES WILL BE COMMANDED TO ALL HOT WATER VALVES AND CHILLED WATER VALVES WILL BE COMMANDED TO 
100% OPEN.100% OPEN.
ALL HOT WATER COIL PUMPS AND CHILLED WATER COIL PUMPS WILL BE ALL HOT WATER COIL PUMPS AND CHILLED WATER COIL PUMPS WILL BE 
COMMANDED TO RUN.COMMANDED TO RUN.
OUTSIDE AIR DAMPERS SHALL FULLY CLOSE.OUTSIDE AIR DAMPERS SHALL FULLY CLOSE.
BAS SHALL ENUNCIATE APPROPRIATE ALARM.BAS SHALL ENUNCIATE APPROPRIATE ALARM.

HIGH OR LOW PRESSURE SAFETY:  UPON ACTIVATION OF A HIGH OR LOW PRESSURE HIGH OR LOW PRESSURE SAFETY:  UPON ACTIVATION OF A HIGH OR LOW PRESSURE 
SAFETY SWITCH, AH SHALL BE DEENERGIZED, AND BAS SHALL ENUNCIATE AN ALARM.SAFETY SWITCH, AH SHALL BE DEENERGIZED, AND BAS SHALL ENUNCIATE AN ALARM.

SUPPLY FAN CONTROLSUPPLY FAN CONTROL :  BAS SHALL CONTROL THE STARTING AND STOPPING OF THE :  BAS SHALL CONTROL THE STARTING AND STOPPING OF THE 
SUPPLY FAN AS FOLLOWS:SUPPLY FAN AS FOLLOWS:

START/STOP: BAS SHALL FIRST ENERGIZE OA DAMPER MOTOR, AND ONCE PROVEN BY START/STOP: BAS SHALL FIRST ENERGIZE OA DAMPER MOTOR, AND ONCE PROVEN BY 
AN END SWITCH, THE FAN IS ALLOWED TO START. THE BAS SHALL COMMAND THE AN END SWITCH, THE FAN IS ALLOWED TO START. THE BAS SHALL COMMAND THE 
SUPPLY FAN TO RUN CONTINUOUSLY AS REQUIRED BY SCHEDULE OR TERMINAL UNIT SUPPLY FAN TO RUN CONTINUOUSLY AS REQUIRED BY SCHEDULE OR TERMINAL UNIT 
REQUEST. THE BAS COMMAND TO THE FAN VFD ENERGIZES THE DAMPER MOTOR.REQUEST. THE BAS COMMAND TO THE FAN VFD ENERGIZES THE DAMPER MOTOR.
PROOF: BAS SHALL PROVE FAN OPERATION.  UPON FAILURE OF THE SUPPLY FAN, BAS PROOF: BAS SHALL PROVE FAN OPERATION.  UPON FAILURE OF THE SUPPLY FAN, BAS 
SHALL REPORT AN ALARM. IN ALARM CONDITION BAS SHALL SHUT THE OA DAMPER SHALL REPORT AN ALARM. IN ALARM CONDITION BAS SHALL SHUT THE OA DAMPER 
AND DE-ENERGIZE THE SUPPLY FAN.AND DE-ENERGIZE THE SUPPLY FAN.
VFD CONTROL: WHENEVER THE FAN IS ENERGIZED, BAS SHALL CONTROL THE SPEED VFD CONTROL: WHENEVER THE FAN IS ENERGIZED, BAS SHALL CONTROL THE SPEED 
OF THE VFD TO MAINTAIN THE SUPPLY DUCT STATIC PRESSURE SETPOINT.  ON START OF THE VFD TO MAINTAIN THE SUPPLY DUCT STATIC PRESSURE SETPOINT.  ON START 
AND STOP, THE VFD SHALL RAMP TO SPEED AND SLOW DOWN WITHIN ADJUSTABLE AND STOP, THE VFD SHALL RAMP TO SPEED AND SLOW DOWN WITHIN ADJUSTABLE 
ACCELERATION AND DECELERATION LIMITS.  BAS SHALL MONITOR A COMMON ALARM ACCELERATION AND DECELERATION LIMITS.  BAS SHALL MONITOR A COMMON ALARM 
OUTPUT FROM THE DRIVE AND REPORT WHEN ACTIVE.OUTPUT FROM THE DRIVE AND REPORT WHEN ACTIVE.
SUPPLY DUCT PRESSURE SETPOINT:  THE DOWN DUCT STATIC PRESSURE SETPOINT SUPPLY DUCT PRESSURE SETPOINT:  THE DOWN DUCT STATIC PRESSURE SETPOINT 
SHALL BE RESET BETWEEN THE LIMITS OF 1/2" TO 2" TO MAINTAIN THE MOST OPEN SHALL BE RESET BETWEEN THE LIMITS OF 1/2" TO 2" TO MAINTAIN THE MOST OPEN 
VAV BOX DAMPER BETWEEN 85% AND 95% (ALL VALUES ADJUSTABLE). VAV BOX DAMPER BETWEEN 85% AND 95% (ALL VALUES ADJUSTABLE). 

SPACE TEMPERATURE CONTROLSPACE TEMPERATURE CONTROL :  THE SPACE TEMPERATURES SHALL BE CONTROLLED VIA :  THE SPACE TEMPERATURES SHALL BE CONTROLLED VIA 
INDIVIDUAL VAV BOXES. INDIVIDUAL VAV BOXES. 

DISCHARGE TEMPERATURE CONTROLDISCHARGE TEMPERATURE CONTROL :  THE DISCHARGE TEMPERATURE SETPOINT SHALL BE :  THE DISCHARGE TEMPERATURE SETPOINT SHALL BE 
CALCULATED AND CONTROLLED AS FOLLOWS:CALCULATED AND CONTROLLED AS FOLLOWS:

SETPOINT SHALL BE RESET FROM 55F TO 65F (BOTH ADJUSTABLE) TO MAINTAIN VAV SETPOINT SHALL BE RESET FROM 55F TO 65F (BOTH ADJUSTABLE) TO MAINTAIN VAV 
BOX COOLING REQUESTS AT 4 (ADJ.) ONLY WHEN THE OA ENTHALPY IS WITHIN AN BOX COOLING REQUESTS AT 4 (ADJ.) ONLY WHEN THE OA ENTHALPY IS WITHIN AN 
ACCEPTABLE LIMIT (ADJ.).ACCEPTABLE LIMIT (ADJ.).
WHEN THE UNIT IS ENERGIZED FOR SETBACK HEATING DURING THE UNOCCUPIED WHEN THE UNIT IS ENERGIZED FOR SETBACK HEATING DURING THE UNOCCUPIED 
PERIOD, THE DISCHARGE TEMPERATURE SETPOINT SHALL BE 75F (ADJ.).PERIOD, THE DISCHARGE TEMPERATURE SETPOINT SHALL BE 75F (ADJ.).

PREHEATING SECTIONPREHEATING SECTION :  CONTROL SHALL BE AS FOLLOWS::  CONTROL SHALL BE AS FOLLOWS:
WHENEVER THE AH IS ENERGIZED, THE HOT WATER VALVE SHALL MODULATE TO MAINTAIN WHENEVER THE AH IS ENERGIZED, THE HOT WATER VALVE SHALL MODULATE TO MAINTAIN 
THE DISCHARGE AIR TEMPERATURE SETPOINT MINUS 3F (ADJ.).THE DISCHARGE AIR TEMPERATURE SETPOINT MINUS 3F (ADJ.).
REGARDLESS OF AH OPERATING MODE THE HOT WATER VALVE SHALL MODULATE TO REGARDLESS OF AH OPERATING MODE THE HOT WATER VALVE SHALL MODULATE TO 
MAINTAIN A LOW LIMIT OF 40F PREHEAT AIR TEMPERATURE.MAINTAIN A LOW LIMIT OF 40F PREHEAT AIR TEMPERATURE.

COOLING SECTIONCOOLING SECTION :  CONTROL SHALL BE AS FOLLOWS::  CONTROL SHALL BE AS FOLLOWS:
WHENEVER THE AH IS ENERGIZED, THE CHILLED WATER VALVE SHALL MODULATE TO WHENEVER THE AH IS ENERGIZED, THE CHILLED WATER VALVE SHALL MODULATE TO 
MAINTAIN THE DISCHARGE AIR TEMPERATURE SETPOINT.MAINTAIN THE DISCHARGE AIR TEMPERATURE SETPOINT.
WHENEVER THE RETURN AIR HUMIDITY EXCEEDS 55% (ADJ.) DURING NORMAL OPERATION WHENEVER THE RETURN AIR HUMIDITY EXCEEDS 55% (ADJ.) DURING NORMAL OPERATION 
THE CHILLED WATER VALVE SHALL BE OVERRIDDEN OPEN.THE CHILLED WATER VALVE SHALL BE OVERRIDDEN OPEN.

PREHEAT PUMP CONTROLPREHEAT PUMP CONTROL :  BAS SHALL CONTROL THE STARTING AND STOPPING OF THE :  BAS SHALL CONTROL THE STARTING AND STOPPING OF THE 
LOOP PUMP AS FOLLOWS:LOOP PUMP AS FOLLOWS:

START/STOP: BAS SHALL COMMAND THE OPERATION OF THE LOOP PUMP AND IT SHALL START/STOP: BAS SHALL COMMAND THE OPERATION OF THE LOOP PUMP AND IT SHALL 
RUN CONTINUOUSLY WHENEVER THE OUTSIDE AIR TEMPERATURE IS BELOW 38°F (ADJ.) RUN CONTINUOUSLY WHENEVER THE OUTSIDE AIR TEMPERATURE IS BELOW 38°F (ADJ.) 
OR THE FREEZESTAT IS TRIPPED, OR LEAVING PREHEAT COIL AIR TEMPERATURE IS 5°F OR THE FREEZESTAT IS TRIPPED, OR LEAVING PREHEAT COIL AIR TEMPERATURE IS 5°F 
(ADJ.) BELOW SETPOINT.(ADJ.) BELOW SETPOINT.
PROOF: BAS SHALL PROVE PUMP OPERATION AND USE THE STATUS INDICATION TO PROOF: BAS SHALL PROVE PUMP OPERATION AND USE THE STATUS INDICATION TO 
ACCUMULATE RUNTIME.ACCUMULATE RUNTIME.

FILTER ALARMFILTER ALARM :  WHEN THE FILTER DIFFERENTIAL PRESSURE SENSOR READING EXCEEDS THE :  WHEN THE FILTER DIFFERENTIAL PRESSURE SENSOR READING EXCEEDS THE 
DESIGN SPECIFIED PRESSURE DROP AN ALARM SHALL BE GENERATED AT THE BAS.DESIGN SPECIFIED PRESSURE DROP AN ALARM SHALL BE GENERATED AT THE BAS.

GRAPHICS AND TRENDSGRAPHICS AND TRENDS :  PROVIDE TRENDS, HISTORIAN BACKUP AND GRAPHIC DISPLAY FOR :  PROVIDE TRENDS, HISTORIAN BACKUP AND GRAPHIC DISPLAY FOR 
ALL CONTROL POINTS AND CALCULATED SET POINTS PER SPECIFICATIONS. ALC SHALL ALL CONTROL POINTS AND CALCULATED SET POINTS PER SPECIFICATIONS. ALC SHALL 
INCLUDE TRENDS IN EACH PROGRAM FOR ALL NETWORK INPUTS (KNOWN AS ANI AND BNI INCLUDE TRENDS IN EACH PROGRAM FOR ALL NETWORK INPUTS (KNOWN AS ANI AND BNI 
IN A PROJECT).IN A PROJECT).

SEQUENCE OF OPERATIONSEQUENCE OF OPERATION

1.1.

2.2.

3.3.

4.4.

5.5.

Locate down stream duct static pressure pitot tube approximately 2/3 down duct.  Locate down stream duct static pressure pitot tube approximately 2/3 down duct.  
See floor plans for designed location; show final installation location on control See floor plans for designed location; show final installation location on control 
drawing as-builts and on graphics screen as well.drawing as-builts and on graphics screen as well.

Provide an ASHRAE 135 compliant (BACnet MS/TP or IP) communications interface Provide an ASHRAE 135 compliant (BACnet MS/TP or IP) communications interface 
to the control system for diagnostic point information.to the control system for diagnostic point information.

Provide multiple freezestats as required to achieve 1ft of linear element for each Provide multiple freezestats as required to achieve 1ft of linear element for each 
1sq.ft. of coil face area.  Preheat sensor shall be installed intertwined with 1sq.ft. of coil face area.  Preheat sensor shall be installed intertwined with 
freezestat to cover the exact same area.  One set of contacts wired directly to freezestat to cover the exact same area.  One set of contacts wired directly to 
drive safety input.drive safety input.

For single fan installation the AFMS may be duct or inlet type, see plans for For single fan installation the AFMS may be duct or inlet type, see plans for 
design.  For multiple fan/fan wall installation there will be a single AFMS installed design.  For multiple fan/fan wall installation there will be a single AFMS installed 
in common duct served by all fans.  Coordinate with mechanical design to ensure in common duct served by all fans.  Coordinate with mechanical design to ensure 
adequate upstream and downstream straight lengths for duct AFMS.adequate upstream and downstream straight lengths for duct AFMS.

Only use the humidity sensor if a humidifier is used with this application.Only use the humidity sensor if a humidifier is used with this application.
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1100 ppm (adj)1100 ppm (adj) Upper Min OA CFM (Design Min OAUpper Min OA CFM (Design Min OA
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DESIGNER NOTE: Include Demand Control DESIGNER NOTE: Include Demand Control 
Ventilation and CO2 sensors only after Ventilation and CO2 sensors only after 
consultation with UGA. Add sequence: Min consultation with UGA. Add sequence: Min 
outside airflow setpoint shall be adjusted outside airflow setpoint shall be adjusted 
dynamically between the Upper and Lower dynamically between the Upper and Lower 
Minimum OA setpoints based on the following Minimum OA setpoints based on the following 
reset schedule:reset schedule:

An alarm shall be generated if space CO2 exceeds An alarm shall be generated if space CO2 exceeds 
1500 ppm.1500 ppm.

DCV sequence shall not increase OA cfm setpoint DCV sequence shall not increase OA cfm setpoint 
greater than min ventilation required by code, its greater than min ventilation required by code, its 
purpose is to reduce ventilation below code minimum purpose is to reduce ventilation below code minimum 
for periods of partial occupancy and shall not for periods of partial occupancy and shall not 
reduce OA CFM to drive the building negative.reduce OA CFM to drive the building negative.

AHxxx TERMINAL UNIT SUMMARYAHxxx TERMINAL UNIT SUMMARY Static Pressure ResetStatic Pressure Reset
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Temp (F)Temp (F)
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RequestsRequests
Cumulative Req HrsCumulative Req Hrs

(%-req-hrs)(%-req-hrs)
ImportanceImportance
MultiplierMultiplier

VAV 1-1VAV 1-1 DeadbandDeadband 205205 215215 7272 6868 7373 25%25% 0%0% ---- 5656 5555 10001000 00 2%2% 33

VAV 1-2VAV 1-2 CoolingCooling 10091009 10001000 7676 7070 7575 70%70% 0%0% ---- 5656 5555 ---- 00 6%6% 11

PIU 1-2PIU 1-2 HeatingHeating 202202 300300 6868 7272 7777 100%100% 100%100% 100%100% 9393 9090 ---- 11 90%90% 00
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VAV AHUVAV AHU
W-PREHEATW-PREHEAT
CHW REHEATCHW REHEAT

C204 POINTS LISTC204 POINTS LIST

POINT NAMEPOINT NAME POINT IO DESCRIPTORPOINT IO DESCRIPTOR
POINT TYPEPOINT TYPE

REMARKSREMARKS
AIAI AOAO DIDI DODO

bldg.AHx.SFSTbldg.AHx.SFST AHx SF StatusAHx SF Status 00 00 11 00 "SF-STAT""SF-STAT"

bldg.AHx.SFSSbldg.AHx.SFSS AHx SF S/SAHx SF S/S 00 00 00 11 "SF-SS""SF-SS"

bldg.AHx.SFSPDbldg.AHx.SFSPD AHx SF SpeedAHx SF Speed 00 11 00 00 "SF-SPD""SF-SPD"

bldg.AHx.SFSFTYbldg.AHx.SFSFTY AHx SF SafetyAHx SF Safety 00 00 11 00

bldg.AHx.SFLPbldg.AHx.SFLP AHx SF Low PressAHx SF Low Press 00 00 11 00 DPS2:"SF-LSP"DPS2:"SF-LSP"

bldg.AHx.SFHPbldg.AHx.SFHP AHx SF High PressAHx SF High Press 00 00 11 00 DPS1:"SF-HSP"DPS1:"SF-HSP"

bldg.AHx.SFALRMbldg.AHx.SFALRM AHx SF AlarmAHx SF Alarm 00 00 11 00 "SF-A""SF-A"

bldg.AHx.SATbldg.AHx.SAT AHx SA TempAHx SA Temp 11 00 00 00 TS1:"SAT"TS1:"SAT"

bldg.AHx.SAHUMbldg.AHx.SAHUM AHx SA HumidityAHx SA Humidity 11 00 00 00 HS1:"SAH"HS1:"SAH"

bldg.AHx.SAFLOWbldg.AHx.SAFLOW AHx SA FlowAHx SA Flow 11 00 00 00 AFMS1:"SF-F"AFMS1:"SF-F"

bldg.AHx.PHTbldg.AHx.PHT AHx PH TempAHx PH Temp 11 00 00 00 TS2:"PHT"TS2:"PHT"

bldg.AHx.OADLMTbldg.AHx.OADLMT AHx OAD Limit SwAHx OAD Limit Sw 00 00 11 00 LS1:"OAD-LS"LS1:"OAD-LS"

bldg.AHx.LPSTbldg.AHx.LPST AHx Loop P StatAHx Loop P Stat 00 00 11 00

bldg.AHx.LPSSbldg.AHx.LPSS AHx Loop P S/SAHx Loop P S/S 00 00 00 11

bldg.AHx.HWVbldg.AHx.HWV AHx HW ValveAHx HW Valve 00 11 00 00 V2:"HWV"V2:"HWV"

bldg.AHx.HWSTbldg.AHx.HWST HW Supply TempHW Supply Temp 11 00 00 00 TS5:"HWST"TS5:"HWST"

bldg.AHx.HWRTbldg.AHx.HWRT HW Return TempHW Return Temp 11 00 00 00 S6:"HWRT"S6:"HWRT"

bldg.AHx.FRZbldg.AHx.FRZ AHx FreezestatAHx Freezestat 00 00 11 00 FZ1:"FRZ"FZ1:"FRZ"

bldg.AHx.FLTSPbldg.AHx.FLTSP AHx Filter DPAHx Filter DP 11 00 00 00 DPT2:"FILT-DP"DPT2:"FILT-DP"

bldg.AHx.DDSPbldg.AHx.DDSP AHx DD StaticAHx DD Static 11 00 00 00 DPT1:"DDSP"DPT1:"DDSP"

bldg.AHx.CHWVbldg.AHx.CHWV AHx CHW ValveAHx CHW Valve 00 11 00 00 V1:"CHWV"V1:"CHWV"

bldg.AHx.CHWSTbldg.AHx.CHWST CHW Supply TempCHW Supply Temp 11 00 00 00 TS3:"CHWST"TS3:"CHWST"

bldg.AHx.CHWRTbldg.AHx.CHWRT CHW Return TempCHW Return Temp 11 00 00 00 TS4:"CHWRT"TS4:"CHWRT"

TOTALSTOTALS 1010 33 88 22

1.1.

A.A.

B.B.

2.2.

A.A.

3.3.

4.4.

5.5.

A.A.
B.B.

C.C.

D.D.
6.6.

1.1.

2.2.

3.3.

4.4.

1.1.

2.2.

3.3.

4.4.

1.1.

2.2.

GENERALGENERAL : THE VARIABLE AIR VOLUME AIR HANDLER SHALL BE FULLY CONTROLLED BY THE : THE VARIABLE AIR VOLUME AIR HANDLER SHALL BE FULLY CONTROLLED BY THE 
BAS.  GENERAL CONTROL SEQUENCES INCLUDE:BAS.  GENERAL CONTROL SEQUENCES INCLUDE:

SCHEDULED OCCUPANCY: BAS SHALL DETERMINE THE OCCUPANCY PERIODS BASED ON SCHEDULED OCCUPANCY: BAS SHALL DETERMINE THE OCCUPANCY PERIODS BASED ON 
OPERATOR SCHEDULE.OPERATOR SCHEDULE.

OCCUPIED PERIOD: BAS SHALL ENERGIZE THE AH DURING ALL OCCUPIED PERIODS, OCCUPIED PERIOD: BAS SHALL ENERGIZE THE AH DURING ALL OCCUPIED PERIODS, 
OPTIMIZED START SHALL APPLY.OPTIMIZED START SHALL APPLY.
UNOCCUPIED PERIOD:  BAS SHALL ENERGIZE THE AH AS REQUIRED TO MAINTAIN UNOCCUPIED PERIOD:  BAS SHALL ENERGIZE THE AH AS REQUIRED TO MAINTAIN 
SET BACK SPACE TEMPERATURES.  THE OUTSIDE AIR DAMPER SHALL REMAIN SET BACK SPACE TEMPERATURES.  THE OUTSIDE AIR DAMPER SHALL REMAIN 
CLOSED, EXCEPT WHERE ECONOMIZER OPERATION IS AVAILABLE.CLOSED, EXCEPT WHERE ECONOMIZER OPERATION IS AVAILABLE.

AIRSIDE ECONOMIZER:  BAS SHALL MODULATE THE MIXING DAMPERS TO PROVIDE AIRSIDE ECONOMIZER:  BAS SHALL MODULATE THE MIXING DAMPERS TO PROVIDE ““FREE FREE 
COOLINGCOOLING ”” WHEN CONDITIONS ALLOW.  THE FREE COOLING SHALL BE STAGED BEFORE  WHEN CONDITIONS ALLOW.  THE FREE COOLING SHALL BE STAGED BEFORE 
ANY MECHANICAL COOLING.  DAMPERS WILL BE MODULATED TO MAINTAIN MIXED AIR ANY MECHANICAL COOLING.  DAMPERS WILL BE MODULATED TO MAINTAIN MIXED AIR 
TEMPERATURE SETPOINT.  THE FOLLOWING STRATEGY SHALL BE USED TO ENABLE THE TEMPERATURE SETPOINT.  THE FOLLOWING STRATEGY SHALL BE USED TO ENABLE THE 
ECONOMIZER MODE:ECONOMIZER MODE:

DRY BULB SWITCH: ECONOMIZER MODE SHALL BE ACTIVE WHILE THE UNIT IS DRY BULB SWITCH: ECONOMIZER MODE SHALL BE ACTIVE WHILE THE UNIT IS 
ENERGIZED AND WHEN OUTSIDE AIR TEMPERATURE FALLS BELOW 60°F (ADJ.). ENERGIZED AND WHEN OUTSIDE AIR TEMPERATURE FALLS BELOW 60°F (ADJ.). 
ECONOMIZER MODE SHALL BE INACTIVE WHEN THE OUTSIDE AIR TEMPERATURE ECONOMIZER MODE SHALL BE INACTIVE WHEN THE OUTSIDE AIR TEMPERATURE 
RISES 3°F (ADJ.) ABOVE THE ENABLE SETPOINT.RISES 3°F (ADJ.) ABOVE THE ENABLE SETPOINT.

SEQUENCED HEATING AND COOLING:  BAS SHALL PROHIBIT THE PREHEAT AND COOLING SEQUENCED HEATING AND COOLING:  BAS SHALL PROHIBIT THE PREHEAT AND COOLING 
VALVES AS WELL AS THE HEATING VALVE AND ECONOMIZER DAMPER TO BE OPEN VALVES AS WELL AS THE HEATING VALVE AND ECONOMIZER DAMPER TO BE OPEN 
SIMULTANEOUSLY.  THIS DOES NOT APPLY TO COOLING AND REHEAT VALVES THAT ARE SIMULTANEOUSLY.  THIS DOES NOT APPLY TO COOLING AND REHEAT VALVES THAT ARE 
USED SIMULTANEOUSLY FOR DEHUMIDIFICATION.USED SIMULTANEOUSLY FOR DEHUMIDIFICATION.
MIXED AIR LOW LIMIT OVERRIDE: BAS SHALL MODULATE THE SIGNAL TO THE OUTSIDE MIXED AIR LOW LIMIT OVERRIDE: BAS SHALL MODULATE THE SIGNAL TO THE OUTSIDE 
AIR DAMPER TO MAINTAIN A MINIMUM MIXED AIR TEMPERATURE OF 38°F (ADJ.).AIR DAMPER TO MAINTAIN A MINIMUM MIXED AIR TEMPERATURE OF 38°F (ADJ.).
FREEZE SAFETY:  UPON OPERATION OF A FREEZESTAT THE FOLLOWING SEQUENCE FREEZE SAFETY:  UPON OPERATION OF A FREEZESTAT THE FOLLOWING SEQUENCE 
SHALL OCCUR:SHALL OCCUR:

THE UNIT FANS SHALL BE DEENERGIZED.THE UNIT FANS SHALL BE DEENERGIZED.
ALL HOT WATER VALVES AND CHILLED WATER VALVES WILL BE COMMANDED TO ALL HOT WATER VALVES AND CHILLED WATER VALVES WILL BE COMMANDED TO 
100% OPEN.100% OPEN.
EXHAUST AIR AND OUTSIDE AIR DAMPERS SHALL FULLY CLOSE AND RETURN AIR EXHAUST AIR AND OUTSIDE AIR DAMPERS SHALL FULLY CLOSE AND RETURN AIR 
DAMPERS SHALL FULLY OPEN.DAMPERS SHALL FULLY OPEN.
BAS SHALL ENUNCIATE APPROPRIATE ALARM.BAS SHALL ENUNCIATE APPROPRIATE ALARM.

HIGH OR LOW PRESSURE SAFETY:  UPON ACTIVATION OF A HIGH OR LOW PRESSURE HIGH OR LOW PRESSURE SAFETY:  UPON ACTIVATION OF A HIGH OR LOW PRESSURE 
SAFETY SWITCH, AH SHALL BE DEENERGIZED, AND BAS SHALL ENUNCIATE AN ALARM.SAFETY SWITCH, AH SHALL BE DEENERGIZED, AND BAS SHALL ENUNCIATE AN ALARM.

SUPPLY FAN CONTROLSUPPLY FAN CONTROL :  BAS SHALL CONTROL THE STARTING AND STOPPING OF THE :  BAS SHALL CONTROL THE STARTING AND STOPPING OF THE 
SUPPLY FAN AS FOLLOWS:SUPPLY FAN AS FOLLOWS:

START/STOP: BAS SHALL COMMAND THE SUPPLY FAN TO RUN CONTINUOUSLY AS START/STOP: BAS SHALL COMMAND THE SUPPLY FAN TO RUN CONTINUOUSLY AS 
REQUIRED BY SCHEDULE OR TERMINAL UNIT REQUEST.REQUIRED BY SCHEDULE OR TERMINAL UNIT REQUEST.
PROOF: BAS SHALL PROVE FAN OPERATION.  UPON FAILURE OF THE SUPPLY FAN, BAS PROOF: BAS SHALL PROVE FAN OPERATION.  UPON FAILURE OF THE SUPPLY FAN, BAS 
SHALL REPORT AN ALARM.SHALL REPORT AN ALARM.
VFD CONTROL: WHENEVER THE FAN IS ENERGIZED, BAS SHALL CONTROL THE SPEED VFD CONTROL: WHENEVER THE FAN IS ENERGIZED, BAS SHALL CONTROL THE SPEED 
OF THE VFD TO MAINTAIN THE SUPPLY DUCT STATIC PRESSURE SETPOINT.  ON START OF THE VFD TO MAINTAIN THE SUPPLY DUCT STATIC PRESSURE SETPOINT.  ON START 
AND STOP, THE VFD SHALL RAMP TO SPEED AND SLOW DOWN WITHIN ADJUSTABLE AND STOP, THE VFD SHALL RAMP TO SPEED AND SLOW DOWN WITHIN ADJUSTABLE 
ACCELERATION AND DECELERATION LIMITS.  BAS SHALL MONITOR A COMMON ALARM ACCELERATION AND DECELERATION LIMITS.  BAS SHALL MONITOR A COMMON ALARM 
OUTPUT FROM THE DRIVE AND REPORT WHEN ACTIVE.OUTPUT FROM THE DRIVE AND REPORT WHEN ACTIVE.
SUPPLY DUCT PRESSURE SETPOINT:  THE DOWN DUCT STATIC PRESSURE SETPOINT SUPPLY DUCT PRESSURE SETPOINT:  THE DOWN DUCT STATIC PRESSURE SETPOINT 
SHALL BE RESET BETWEEN THE LIMITS OF 1/2" TO 2" IN. WG TO MAINTAIN THE SHALL BE RESET BETWEEN THE LIMITS OF 1/2" TO 2" IN. WG TO MAINTAIN THE 
MOST OPEN TERMINAL DAMPER BETWEEN 85% AND 95% (WITH ALL VALUES MOST OPEN TERMINAL DAMPER BETWEEN 85% AND 95% (WITH ALL VALUES 
ADJUSTABLE).ADJUSTABLE).

DAMPER CONTROLDAMPER CONTROL :  BAS SHALL CONTROL THE DAMPERS AS FOLLOWS::  BAS SHALL CONTROL THE DAMPERS AS FOLLOWS:
AIR HANDLER OFF: WHEN AH IS COMMANDED OFF, ALL DAMPERS SHALL REMAIN IN AIR HANDLER OFF: WHEN AH IS COMMANDED OFF, ALL DAMPERS SHALL REMAIN IN 
THEIR OFF POSITIONS.  WHEN AH IS ENERGIZED DURING THE UNOCCUPIED PERIOD THE THEIR OFF POSITIONS.  WHEN AH IS ENERGIZED DURING THE UNOCCUPIED PERIOD THE 
OA DAMPER SHALL REMAIN CLOSED UNLESS ECONOMIZER MODE IS NEEDED.OA DAMPER SHALL REMAIN CLOSED UNLESS ECONOMIZER MODE IS NEEDED.
AIR HANDLER ON OCCUPIED:  WHEN AH IS COMMANDED ON IN OCCUPIED MODE THE AIR HANDLER ON OCCUPIED:  WHEN AH IS COMMANDED ON IN OCCUPIED MODE THE 
OUTSIDE AIR, RETURN AIR, SHALL MODULATE TO MAINTAIN THE MINIMUM OUTSIDE AIR OUTSIDE AIR, RETURN AIR, SHALL MODULATE TO MAINTAIN THE MINIMUM OUTSIDE AIR 
FLOW SET POINT. EXHAUST AIR DAMPERS TO REMAIN SHUT DURING NON-ECONOMIZER FLOW SET POINT. EXHAUST AIR DAMPERS TO REMAIN SHUT DURING NON-ECONOMIZER 
OPERATION.OPERATION.
AIR HANDLER ON UNOCCUPIED:  WHEN AH IS COMMANDED ON IN UNOCCUPIED MODE AIR HANDLER ON UNOCCUPIED:  WHEN AH IS COMMANDED ON IN UNOCCUPIED MODE 
THE OUTSIDE AIR DAMPER SHALL REMAIN FULLY CLOSED, EXHAUST DAMPER FULLY THE OUTSIDE AIR DAMPER SHALL REMAIN FULLY CLOSED, EXHAUST DAMPER FULLY 
CLOSED AND RETURN DAMPER FULLY OPEN UNLESS ECONOMIZER MODE IS AVAILABLE.CLOSED AND RETURN DAMPER FULLY OPEN UNLESS ECONOMIZER MODE IS AVAILABLE.
ECONOMIZER:  WHEN ECONOMIZER MODE IS AVAILABLE THE BAS SHALL MODULATE THE ECONOMIZER:  WHEN ECONOMIZER MODE IS AVAILABLE THE BAS SHALL MODULATE THE 
OUTSIDE AIR, RETURN AIR, AND EXHAUST AIR DAMPERS TO MAINTAIN THE MIXED AIR OUTSIDE AIR, RETURN AIR, AND EXHAUST AIR DAMPERS TO MAINTAIN THE MIXED AIR 
TEMPERATURE SET POINT.  THE MIXED AIR TEMPERATURE SETPOINT SHALL BE EQUAL TEMPERATURE SET POINT.  THE MIXED AIR TEMPERATURE SETPOINT SHALL BE EQUAL 
TO THE DISCHARGE AIR TEMPERATURE SETPOINT MINUS 3F (ADJ.).TO THE DISCHARGE AIR TEMPERATURE SETPOINT MINUS 3F (ADJ.).

SPACE TEMPERATURE CONTROLSPACE TEMPERATURE CONTROL :  THE SPACE TEMPERATURES SHALL BE CONTROLLED VIA :  THE SPACE TEMPERATURES SHALL BE CONTROLLED VIA 
INDIVIDUAL VAV BOXES. INDIVIDUAL VAV BOXES. 

DISCHARGE TEMPERATURE CONTROLDISCHARGE TEMPERATURE CONTROL :  THE DISCHARGE TEMPERATURE SETPOINT SHALL BE :  THE DISCHARGE TEMPERATURE SETPOINT SHALL BE 
CALCULATED AND CONTROLLED AS FOLLOWS:CALCULATED AND CONTROLLED AS FOLLOWS:

SETPOINT SHALL BE RESET FROM 55°F TO 60°F (BOTH ADJUSTABLE) TO MAINTAIN VAV SETPOINT SHALL BE RESET FROM 55°F TO 60°F (BOTH ADJUSTABLE) TO MAINTAIN VAV 
BOX COOLING REQUESTS AT 4 (ADJ.). SETPOINTS SETBACKS SHALL LIMITED TO WHEN BOX COOLING REQUESTS AT 4 (ADJ.). SETPOINTS SETBACKS SHALL LIMITED TO WHEN 
ECONOMIZER IS ENABLED TO PREVENT MOLD GROWTH.ECONOMIZER IS ENABLED TO PREVENT MOLD GROWTH.
WHEN THE UNIT IS ENERGIZED FOR SETBACK HEATING DURING THE UNOCCUPIED WHEN THE UNIT IS ENERGIZED FOR SETBACK HEATING DURING THE UNOCCUPIED 
PERIOD, THE DISCHARGE TEMPERATURE SETPOINT SHALL BE 75°F (ADJ.)PERIOD, THE DISCHARGE TEMPERATURE SETPOINT SHALL BE 75°F (ADJ.)

PREHEATING VALVEPREHEATING VALVE :  CONTROL SHALL BE FOR HEATING AS FOLLOWS::  CONTROL SHALL BE FOR HEATING AS FOLLOWS:
WHENEVER THE AH IS ENERGIZED, THE HOT WATER PRE-HEAT VALVE SHALL MODULATE TO WHENEVER THE AH IS ENERGIZED, THE HOT WATER PRE-HEAT VALVE SHALL MODULATE TO 
MAINTAIN THE DISCHARGE AIR TEMPERATURE SETPOINT MINUS 3F (ADJ.).MAINTAIN THE DISCHARGE AIR TEMPERATURE SETPOINT MINUS 3F (ADJ.).
REGARDLESS OF AH OPERATING MODE THE HOT WATER VALVE SHALL MODULATE TO REGARDLESS OF AH OPERATING MODE THE HOT WATER VALVE SHALL MODULATE TO 
MAINTAIN A LOW LIMIT OF 40F PREHEAT AIR TEMPERATURE.MAINTAIN A LOW LIMIT OF 40F PREHEAT AIR TEMPERATURE.

COOLING SECTIONCOOLING SECTION :  CONTROL SHALL BE FOR COOLING AND DEHUMIDIFICATION AS :  CONTROL SHALL BE FOR COOLING AND DEHUMIDIFICATION AS 
FOLLOWS:FOLLOWS:
WHENEVER THE AH IS ENERGIZED, THE CHILLED WATER VALVE SHALL MODULATE TO WHENEVER THE AH IS ENERGIZED, THE CHILLED WATER VALVE SHALL MODULATE TO 
MAINTAIN THE DISCHARGE AIR TEMPERATURE SETPOINT.MAINTAIN THE DISCHARGE AIR TEMPERATURE SETPOINT.
WHENEVER THE RETURN AIR HUMIDITY EXCEEDS 55% (ADJ.) DURING NORMAL OPERATION WHENEVER THE RETURN AIR HUMIDITY EXCEEDS 55% (ADJ.) DURING NORMAL OPERATION 
THE CHILLED WATER VALVE SHALL BE MODULATED OPEN.THE CHILLED WATER VALVE SHALL BE MODULATED OPEN.

REHEATING SECTIONREHEATING SECTION :  CONTROL SHALL BE FOR DEHUMIDIFICATION AS FOLLOWS::  CONTROL SHALL BE FOR DEHUMIDIFICATION AS FOLLOWS:
WHENEVER THE AH IS ENERGIZED AND RETURN AIR HUMIDITY IS ABOVE SET POINT (SEE WHENEVER THE AH IS ENERGIZED AND RETURN AIR HUMIDITY IS ABOVE SET POINT (SEE 
COOLING SECTION), THE HOT WATER RE-HEAT VALVE SHALL MODULATE TO MAINTAIN THE COOLING SECTION), THE HOT WATER RE-HEAT VALVE SHALL MODULATE TO MAINTAIN THE 
DISCHARGE AIR TEMPERATURE SETPOINT (ADJ.).DISCHARGE AIR TEMPERATURE SETPOINT (ADJ.).

FILTER ALARMFILTER ALARM :  WHEN THE FILTER DIFFERENTIAL PRESSURE SENSOR READING EXCEEDS THE :  WHEN THE FILTER DIFFERENTIAL PRESSURE SENSOR READING EXCEEDS THE 
DESIGN SPECIFIED PRESSURE DROP AN ALARM SHALL BE GENERATED AT THE BAS.DESIGN SPECIFIED PRESSURE DROP AN ALARM SHALL BE GENERATED AT THE BAS.

GRAPHICS AND TRENDSGRAPHICS AND TRENDS :  PROVIDE TRENDS, HISTORIAN BACKUP AND GRAPHIC DISPLAY FOR :  PROVIDE TRENDS, HISTORIAN BACKUP AND GRAPHIC DISPLAY FOR 
ALL CONTROL POINTS AND CALCULATED SET POINTS PER SPECIFICATIONS. ALC SHALL ALL CONTROL POINTS AND CALCULATED SET POINTS PER SPECIFICATIONS. ALC SHALL 
INCLUDE TRENDS IN EACH PROGRAM FOR ALL NETWORK INPUTS (KNOWN AS ANI AND BNI) INCLUDE TRENDS IN EACH PROGRAM FOR ALL NETWORK INPUTS (KNOWN AS ANI AND BNI) 
IN A PROJECT.IN A PROJECT.

SEQUENCE OF OPERATIONSEQUENCE OF OPERATION

1.1.

2.2.

3.3.

4.4.

5.5.

Locate down stream duct static pressure pitot tube approximately 2/3 down duct.  Locate down stream duct static pressure pitot tube approximately 2/3 down duct.  
See floor plans for designed location; show final installation location on as-builts See floor plans for designed location; show final installation location on as-builts 
and on graphics' pages as well.and on graphics' pages as well.
Provide communications interface to the control system for diagnostic point Provide communications interface to the control system for diagnostic point 
information.information.
Provide multiple freezestats as required to achieve 1ft of linear element for each Provide multiple freezestats as required to achieve 1ft of linear element for each 
1sq.ft. of coil face area.  Preheat sensor shall be installed intertwined with 1sq.ft. of coil face area.  Preheat sensor shall be installed intertwined with 
freezestat to cover the exact same area.  One set of contacts wired directly to freezestat to cover the exact same area.  One set of contacts wired directly to 
drive safety input.drive safety input.
For single fan installation the AFMS may be duct or inlet type, see plans for For single fan installation the AFMS may be duct or inlet type, see plans for 
design.  For multiple fan/fan wall installation there will be a single AFMS installed design.  For multiple fan/fan wall installation there will be a single AFMS installed 
in common duct served by all fans.  Coordinate with mechanical design to ensure in common duct served by all fans.  Coordinate with mechanical design to ensure 
adequate upstream and downstream straight lengths for duct AFMS.adequate upstream and downstream straight lengths for duct AFMS.
Include AHU performance graphic sheet with a terminal unit summary table to Include AHU performance graphic sheet with a terminal unit summary table to 
match example table provided here. AHU performance graphic shall also include match example table provided here. AHU performance graphic shall also include 
trend plots of AHU SP setpoint and AHU SP as well as AHU trim and respond trend plots of AHU SP setpoint and AHU SP as well as AHU trim and respond 
adjustment tuning setpoints.adjustment tuning setpoints.
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SINGLE ZONESINGLE ZONE
W-PREHEAT,W-PREHEAT,
CHW, REHEAT,CHW, REHEAT,
RETURN FANRETURN FAN

C301 POINTS LISTC301 POINTS LIST

POINT NAMEPOINT NAME POINT IO DESCRIPTORPOINT IO DESCRIPTOR
POINT TYPEPOINT TYPE

REMARKSREMARKS
AIAI AOAO DIDI DODO

bldg.AHx.ZONETbldg.AHx.ZONET AHx Zone TempAHx Zone Temp 11 00 00 00

bldg.AHx.SFSTbldg.AHx.SFST AHx SF StatusAHx SF Status 00 00 11 00

bldg.AHx.SFSSbldg.AHx.SFSS AHx SF S/SAHx SF S/S 00 00 00 11

bldg.AHx.SFSPDbldg.AHx.SFSPD AHx SF SpeedAHx SF Speed 00 11 00 00

bldg.AHx.SFSFTYbldg.AHx.SFSFTY AHx SF SafetyAHx SF Safety 00 00 11 00

bldg.AHx.SFHPbldg.AHx.SFHP AHx SF High PressAHx SF High Press 00 00 11 00 DPS1:"SF-HSP"DPS1:"SF-HSP"

bldg.AHx.SFALRMbldg.AHx.SFALRM AHx SF AlarmAHx SF Alarm 00 00 11 00

bldg.AHx.SATbldg.AHx.SAT AHx SA TempAHx SA Temp 11 00 00 00

bldg.AHx.SAFLOWbldg.AHx.SAFLOW AHx SA FlowAHx SA Flow 11 00 00 00

bldg.AHx.RHWVbldg.AHx.RHWV AHx RHW ValveAHx RHW Valve 00 11 00 00 V1:"HWV"V1:"HWV"

bldg.AHx.RFSTbldg.AHx.RFST AHx RF StatusAHx RF Status 00 00 11 00

bldg.AHx.RFSSbldg.AHx.RFSS AHx RF S/SAHx RF S/S 00 00 00 11

bldg.AHx.RFSPDbldg.AHx.RFSPD AHx RF SpeedAHx RF Speed 00 11 00 00

bldg.AHx.RFSFTYbldg.AHx.RFSFTY AHx RA SafetyAHx RA Safety 00 00 11 00

bldg.AHx.RFLPbldg.AHx.RFLP AHx RF Low PressAHx RF Low Press 00 00 11 00

bldg.AHx.RFHPbldg.AHx.RFHP AHx RF High PressAHx RF High Press 00 00 11 00

bldg.AHx.RFALRMbldg.AHx.RFALRM AHx RF AlarmAHx RF Alarm 00 00 11 00

bldg.AHx.RATbldg.AHx.RAT AHx RA TempAHx RA Temp 11 00 00 00

bldg.AHx.RAHUMbldg.AHx.RAHUM AHx RA HumidityAHx RA Humidity 11 00 00 00

bldg.AHx.RAFLOWbldg.AHx.RAFLOW AHx RA FlowAHx RA Flow 11 00 00 00

bldg.AHx.RADPbldg.AHx.RADP AHx RAD PositionAHx RAD Position 11 00 00 00

bldg.AHx.RADbldg.AHx.RAD AHx RA DamperAHx RA Damper 00 11 00 00

bldg.AHx.RACO2bldg.AHx.RACO2 AHx RA CO2AHx RA CO2 11 00 00 00

bldg.AHx.PHWVbldg.AHx.PHWV AHx PHW ValveAHx PHW Valve 00 11 00 00

bldg.AHx.PHWTbldg.AHx.PHWT AHx PreHeat TempAHx PreHeat Temp 11 00 00 00

bldg.AHx.PHWSTbldg.AHx.PHWST PHW Supply TempPHW Supply Temp 11 00 00 00

bldg.AHx.PHWRTbldg.AHx.PHWRT PHW Return TempPHW Return Temp 11 00 00 00

bldg.AHx.PHVPbldg.AHx.PHVP AHx PHV PositionAHx PHV Position 11 00 00 00

bldg.AHx.OCCOVRDbldg.AHx.OCCOVRD AHx OverrideAHx Override 00 00 11 00

bldg.AHx.OAFLOWbldg.AHx.OAFLOW AHx OA FlowAHx OA Flow 11 00 00 00

bldg.AHx.MXOADPbldg.AHx.MXOADP AHx Max OAD PAHx Max OAD P 11 00 00 00

bldg.AHx.MNOADPbldg.AHx.MNOADP AHx Min OAD PAHx Min OAD P 11 00 00 00

bldg.AHx.MINOADbldg.AHx.MINOAD AHx Min OA DmprAHx Min OA Dmpr 00 11 00 00

bldg.AHx.MAXOADbldg.AHx.MAXOAD AHx Max OA DmprAHx Max OA Dmpr 00 11 00 00

bldg.AHx.MATbldg.AHx.MAT AHx MA TempAHx MA Temp 11 00 00 00

bldg.AHx.HWSTbldg.AHx.HWST HW Supply TempHW Supply Temp 11 00 00 00

bldg.AHx.HWRTbldg.AHx.HWRT AHx HWR TempAHx HWR Temp 11 00 00 00 TS8:"HWRT"TS8:"HWRT"

bldg.AHx.FRZbldg.AHx.FRZ AHx FreezestatAHx Freezestat 00 00 11 00

bldg.AHx.FLTSPbldg.AHx.FLTSP AHx Filter DPAHx Filter DP 11 00 00 00

bldg.AHx.EADPbldg.AHx.EADP AHx EAD PositionAHx EAD Position 11 00 00 00

bldg.AHx.EADbldg.AHx.EAD AHx EA DamperAHx EA Damper 00 11 00 00

bldg.AHx.CHWVbldg.AHx.CHWV AHx CHW ValveAHx CHW Valve 00 11 00 00

bldg.AHx.CHWSTbldg.AHx.CHWST CHW Supply TempCHW Supply Temp 11 00 00 00

bldg.AHx.CHWRTbldg.AHx.CHWRT CHW Return TempCHW Return Temp 11 00 00 00

bldg.AHx.CCTbldg.AHx.CCT AHx CC TempAHx CC Temp 11 00 00 00

TOTALSTOTALS 2323 99 1111 22

SEQUENCE OF OPERATIONSEQUENCE OF OPERATION

1.1.

A.A.

B.B.

2.2.

A.A.

3.3.

A.A.

B.B.

4.4.

A.A.
B.B.

C.C.

D.D.

E.E.

1.1.

2.2.

3.3.

1.1.

2.2.

3.3.

1.1.

2.2.

3.3.

4.4.

5.5.

1.1.

2.2.

3.3.

4.4.

1.1.

2.2.

1.1.

1.1.

2.2.

1.1.

GENERALGENERAL : THE CONSTANT AIR VOLUME AIR HANDLER SHALL BE FULLY CONTROLLED BY THE : THE CONSTANT AIR VOLUME AIR HANDLER SHALL BE FULLY CONTROLLED BY THE 
BAS.  GENERAL CONTROL SEQUENCES INCLUDE:BAS.  GENERAL CONTROL SEQUENCES INCLUDE:

SCHEDULED OCCUPANCY: BAS SHALL DETERMINE THE OCCUPANCY PERIODS BASED ON SCHEDULED OCCUPANCY: BAS SHALL DETERMINE THE OCCUPANCY PERIODS BASED ON 
OPERATOR SCHEDULE.OPERATOR SCHEDULE.

OCCUPIED PERIOD: BAS SHALL ENERGIZE THE AH DURING ALL OCCUPIED PERIODS, OCCUPIED PERIOD: BAS SHALL ENERGIZE THE AH DURING ALL OCCUPIED PERIODS, 
OPTIMIZED START SHALL APPLY.OPTIMIZED START SHALL APPLY.
UNOCCUPIED PERIOD:  BAS SHALL ENERGIZE THE AH AS REQUIRED TO MAINTAIN UNOCCUPIED PERIOD:  BAS SHALL ENERGIZE THE AH AS REQUIRED TO MAINTAIN 
SET BACK SPACE TEMPERATURES.  THE OUTSIDE AIR DAMPER SHALL REMAIN SET BACK SPACE TEMPERATURES.  THE OUTSIDE AIR DAMPER SHALL REMAIN 
CLOSED, EXCEPT WHERE ECONOMIZER OPERATION IS NEEDED.CLOSED, EXCEPT WHERE ECONOMIZER OPERATION IS NEEDED.

AIRSIDE ECONOMIZER:  BAS SHALL MODULATE THE MIXING DAMPERS TO PROVIDE AIRSIDE ECONOMIZER:  BAS SHALL MODULATE THE MIXING DAMPERS TO PROVIDE ““FREE FREE 
COOLINGCOOLING ”” WHEN CONDITIONS ALLOW.  THE FREE COOLING SHALL BE STAGED BEFORE  WHEN CONDITIONS ALLOW.  THE FREE COOLING SHALL BE STAGED BEFORE 
ANY MECHANICAL COOLING.  DAMPERS WILL BE MODULATED TO MAINTAIN MIXED AIR ANY MECHANICAL COOLING.  DAMPERS WILL BE MODULATED TO MAINTAIN MIXED AIR 
TEMPERATURE SETPOINT.  THE FOLLOWING STRATEGY SHALL BE USED TO ENABLE THE TEMPERATURE SETPOINT.  THE FOLLOWING STRATEGY SHALL BE USED TO ENABLE THE 
ECONOMIZER MODE:ECONOMIZER MODE:

DRY BULB SWITCH: ECONOMIZER MODE SHALL BE ACTIVE WHILE THE UNIT IS DRY BULB SWITCH: ECONOMIZER MODE SHALL BE ACTIVE WHILE THE UNIT IS 
ENERGIZED AND WHEN OUTSIDE AIR TEMPERATURE FALLS BELOW 60°F (ADJ.).  ENERGIZED AND WHEN OUTSIDE AIR TEMPERATURE FALLS BELOW 60°F (ADJ.).  
ECONOMIZER MODE SHALL BE INACTIVE WHEN OUTSIDE AIR TEMPERATURE RISES 3°ECONOMIZER MODE SHALL BE INACTIVE WHEN OUTSIDE AIR TEMPERATURE RISES 3°
F (ADJ.) ABOVE THE ENABLE SET POINT.F (ADJ.) ABOVE THE ENABLE SET POINT.

SEQUENCED HEATING AND COOLING: DURING NORMAL OPERATION, BAS SHALL PROHIBIT SEQUENCED HEATING AND COOLING: DURING NORMAL OPERATION, BAS SHALL PROHIBIT 
THE PREHEAT AND COOLING VALVES AS WELL AS THE PREHEAT VALVE AND THE PREHEAT AND COOLING VALVES AS WELL AS THE PREHEAT VALVE AND 
ECONOMIZER DAMPER TO BE OPEN SIMULTANEOUSLY. THIS DOES NOT APPLY TO ECONOMIZER DAMPER TO BE OPEN SIMULTANEOUSLY. THIS DOES NOT APPLY TO 
COOLING AND REHEAT VALVES THAT ARE USED SIMULTANEOUSLY FOR COOLING AND REHEAT VALVES THAT ARE USED SIMULTANEOUSLY FOR 
DEHUMIDIFICATION.DEHUMIDIFICATION.

PREHEAT VALVE SHALL BE OVERRIDEN OPEN IF MINIMUM OA TEMPERATURE IS LOW PREHEAT VALVE SHALL BE OVERRIDEN OPEN IF MINIMUM OA TEMPERATURE IS LOW 
TO CAUSE MIXED AIR TEMPERATURE TO DROP BELOW 38°F (ADJ.).TO CAUSE MIXED AIR TEMPERATURE TO DROP BELOW 38°F (ADJ.).
UPON FURTHER DROP IN MIXED AIR TEMPERATURE BELOW 38°F WITH PREHEAT UPON FURTHER DROP IN MIXED AIR TEMPERATURE BELOW 38°F WITH PREHEAT 
VALVE 100% OPEN AND MINIMUM OUTSIDE AIR DAMPER AT MINIMUM, BAS SHALL VALVE 100% OPEN AND MINIMUM OUTSIDE AIR DAMPER AT MINIMUM, BAS SHALL 
OVERRIDE AIR DAMPER TO MAINTAIN A MINIMUM MIXED AIR TEMPERATURE OF 38°F OVERRIDE AIR DAMPER TO MAINTAIN A MINIMUM MIXED AIR TEMPERATURE OF 38°F 
(ADJ.).(ADJ.).

FREEZE SAFETY:  UPON OPERATION OF A FREEZESTAT THE FOLLOWING SEQUENCE FREEZE SAFETY:  UPON OPERATION OF A FREEZESTAT THE FOLLOWING SEQUENCE 
SHALL OCCUR:SHALL OCCUR:

THE UNIT FANS SHALL BE DEENERGIZED.THE UNIT FANS SHALL BE DEENERGIZED.
ALL HOT WATER VALVES AND CHILLED WATER VALVES WILL BE COMMANDED TO ALL HOT WATER VALVES AND CHILLED WATER VALVES WILL BE COMMANDED TO 
100% OPEN.100% OPEN.
REQUEST FOR CHILLED WATER COIL PUMP SHALL BE CALLED. THIS SEQUENCE REQUEST FOR CHILLED WATER COIL PUMP SHALL BE CALLED. THIS SEQUENCE 
SHOULD BE FOUND IN APPROPRIATE CHILLED WATER PUMP SEQUENCE.SHOULD BE FOUND IN APPROPRIATE CHILLED WATER PUMP SEQUENCE.
OUTSIDE AIR DAMPERS (MIN AND MAX OAD'S) AND EXHAUST AIR DAMPERS SHALL OUTSIDE AIR DAMPERS (MIN AND MAX OAD'S) AND EXHAUST AIR DAMPERS SHALL 
FULLY CLOSE AND RETURN AIR DAMPERS SHALL FULLY OPEN.FULLY CLOSE AND RETURN AIR DAMPERS SHALL FULLY OPEN.
BAS SHALL ENUNCIATE APPROPRIATE ALARM.   BAS SHALL ENUNCIATE APPROPRIATE ALARM.   

SUPPLY FAN CONTROLSUPPLY FAN CONTROL :  BAS SHALL CONTROL THE STARTING AND STOPPING OF THE :  BAS SHALL CONTROL THE STARTING AND STOPPING OF THE 
SUPPLY FAN AS FOLLOWS:SUPPLY FAN AS FOLLOWS:

START/STOP: BAS SHALL COMMAND THE SUPPLY FAN TO RUN CONTINUOUSLY AS START/STOP: BAS SHALL COMMAND THE SUPPLY FAN TO RUN CONTINUOUSLY AS 
REQUIRED BY SCHEDULE.REQUIRED BY SCHEDULE.
PROOF: BAS SHALL PROVE FAN OPERATION THROUGH THE VFD INTERFACE.  UPON PROOF: BAS SHALL PROVE FAN OPERATION THROUGH THE VFD INTERFACE.  UPON 
FAILURE OF THE SUPPLY FAN, BAS SHALL REPORT AN ALARM.FAILURE OF THE SUPPLY FAN, BAS SHALL REPORT AN ALARM.
VFD CONTROL: WHENEVER THE FAN IS ENERGIZED, BAS SHALL MODULATE THE SPEED VFD CONTROL: WHENEVER THE FAN IS ENERGIZED, BAS SHALL MODULATE THE SPEED 
OF THE VFD TO A FIXED VALUE DETERMINED BY TAB TO MEET SCHEDULED FLOW AND OF THE VFD TO A FIXED VALUE DETERMINED BY TAB TO MEET SCHEDULED FLOW AND 
FAN PERFORMANCE SCHEDULES.  ON START AND STOP, THE VFD SHALL RAMP TO FAN PERFORMANCE SCHEDULES.  ON START AND STOP, THE VFD SHALL RAMP TO 
SPEED AND SLOW DOWN WITHIN ADJUSTABLE ACCELERATION AND DECELERATION SPEED AND SLOW DOWN WITHIN ADJUSTABLE ACCELERATION AND DECELERATION 
LIMITS.  BAS SHALL MONITOR A COMMON ALARM OUTPUT FROM THE DRIVE AND LIMITS.  BAS SHALL MONITOR A COMMON ALARM OUTPUT FROM THE DRIVE AND 
REPORT WHEN ACTIVE.REPORT WHEN ACTIVE.

RETURN FAN CONTROLRETURN FAN CONTROL :  BAS SHALL CONTROL THE STARTING AND STOPPING OF THE :  BAS SHALL CONTROL THE STARTING AND STOPPING OF THE 
RETURN FAN AS FOLLOWS:RETURN FAN AS FOLLOWS:

START/STOP: BAS SHALL COMMAND THE RETURN FAN TO RUN CONTINUOUSLY START/STOP: BAS SHALL COMMAND THE RETURN FAN TO RUN CONTINUOUSLY 
WHENEVER THE SUPPLY FAN IS RUNNING.WHENEVER THE SUPPLY FAN IS RUNNING.
PROOF: BAS SHALL PROVE FAN OPERATION.  UPON FAILURE OF THE RETURN FAN, BAS PROOF: BAS SHALL PROVE FAN OPERATION.  UPON FAILURE OF THE RETURN FAN, BAS 
SHALL REPORT AN ALARM.SHALL REPORT AN ALARM.
VFD CONTROL: WHENEVER THE FAN IS ENERGIZED, BAS SHALL MODULATE THE SPEED VFD CONTROL: WHENEVER THE FAN IS ENERGIZED, BAS SHALL MODULATE THE SPEED 
OF THE VFD TO A FIXED VALUE DETERMINED BY TAB TO MEET SCHEDULED FLOW AND OF THE VFD TO A FIXED VALUE DETERMINED BY TAB TO MEET SCHEDULED FLOW AND 
FAN PERFORMANCE SCHEDULES.  ON START AND STOP, THE VFD SHALL RAMP TO FAN PERFORMANCE SCHEDULES.  ON START AND STOP, THE VFD SHALL RAMP TO 
SPEED AND SLOW DOWN WITHIN ADJUSTABLE ACCELERATION AND DECELERATION SPEED AND SLOW DOWN WITHIN ADJUSTABLE ACCELERATION AND DECELERATION 
LIMITS.  BAS SHALL MONITOR A COMMON ALARM OUTPUT FROM THE DRIVE AND LIMITS.  BAS SHALL MONITOR A COMMON ALARM OUTPUT FROM THE DRIVE AND 
REPORT WHEN ACTIVE.REPORT WHEN ACTIVE.

DAMPER CONTROLDAMPER CONTROL :  BAS SHALL CONTROL THE DAMPERS AS FOLLOWS::  BAS SHALL CONTROL THE DAMPERS AS FOLLOWS:
AIR HANDLER OFF: WHEN AH IS COMMANDED OFF, ALL DAMPERS SHALL REMAIN IN AIR HANDLER OFF: WHEN AH IS COMMANDED OFF, ALL DAMPERS SHALL REMAIN IN 
THEIR OFF POSITIONS. (OA DAMPERS CLOSED, EXHAUST DAMPER CLOSED, RETURN THEIR OFF POSITIONS. (OA DAMPERS CLOSED, EXHAUST DAMPER CLOSED, RETURN 
DAMPER OPEN)DAMPER OPEN)
AIR HANDLER ON OCCUPIED:  WHEN AH IS COMMANDED ON IN OCCUPIED MODE THE AIR HANDLER ON OCCUPIED:  WHEN AH IS COMMANDED ON IN OCCUPIED MODE THE 
MINIMUM OUTSIDE AIR DAMPER WILL BE COMMANDED OPEN. THE RETURN DAMPERS MINIMUM OUTSIDE AIR DAMPER WILL BE COMMANDED OPEN. THE RETURN DAMPERS 
SHALL MODULATE TO MAINTAIN THE MINIMUM OUTSIDE AIR FLOW SET POINT. THE SHALL MODULATE TO MAINTAIN THE MINIMUM OUTSIDE AIR FLOW SET POINT. THE 
RETURN AIR DAMPERS SHALL HAVE A MINIMUM OPENING OF 50% (ADJ.). (MAX RETURN AIR DAMPERS SHALL HAVE A MINIMUM OPENING OF 50% (ADJ.). (MAX 
OUTSIDE AIR CLOSED, EXHAUST AIR DAMPERS CLOSED, AND RETURN AIR DAMPERS OUTSIDE AIR CLOSED, EXHAUST AIR DAMPERS CLOSED, AND RETURN AIR DAMPERS 
MODULATING).MODULATING).
AIR HANDLER ON UNOCCUPIED:  WHEN AH IS COMMANDED ON IN UNOCCUPIED MODE AIR HANDLER ON UNOCCUPIED:  WHEN AH IS COMMANDED ON IN UNOCCUPIED MODE 
THE OUTSIDE AIR DAMPERS SHALL REMAIN FULLY CLOSED, EXHAUST DAMPER FULLY THE OUTSIDE AIR DAMPERS SHALL REMAIN FULLY CLOSED, EXHAUST DAMPER FULLY 
CLOSED AND RETURN DAMPER FULLY OPEN UNLESS ECONOMIZER MODE IS NEEDED.CLOSED AND RETURN DAMPER FULLY OPEN UNLESS ECONOMIZER MODE IS NEEDED.
ECONOMIZER:  WHEN ECONOMIZER MODE IS AVAILABLE THE BAS SHALL MODULATE THE ECONOMIZER:  WHEN ECONOMIZER MODE IS AVAILABLE THE BAS SHALL MODULATE THE 
MAXIMUM OUTSIDE AIR DAMPER TO MAINTAIN THE MIXED AIR TEMPERATURE SET POINT.  MAXIMUM OUTSIDE AIR DAMPER TO MAINTAIN THE MIXED AIR TEMPERATURE SET POINT.  
THE MIXED AIR TEMPERATURE SETPOINT SHALL BE EQUAL TO THE DISCHARGE AIR THE MIXED AIR TEMPERATURE SETPOINT SHALL BE EQUAL TO THE DISCHARGE AIR 
TEMPERATURE SETPOINT MINUS 3F (ADJ.).  THE EXHAUST AIR DAMPER AND RETURN TEMPERATURE SETPOINT MINUS 3F (ADJ.).  THE EXHAUST AIR DAMPER AND RETURN 
AIR DAMPERS SHALL MODULATE PROPORTIONALLY WITH THE MAX OUTSIDE AIR DAMPER AIR DAMPERS SHALL MODULATE PROPORTIONALLY WITH THE MAX OUTSIDE AIR DAMPER 
DURING ECONOMIZER MODE.DURING ECONOMIZER MODE.
DEMAND VENTILATION:  DESIGNER NOTE: INCLUDE DEMAND CONTROL VENTILATION AND DEMAND VENTILATION:  DESIGNER NOTE: INCLUDE DEMAND CONTROL VENTILATION AND 
CO2 SENSORS ONLY AFTER CONSULTATION WITH UGA. ADD SEQUENCE: MINIMUM CO2 SENSORS ONLY AFTER CONSULTATION WITH UGA. ADD SEQUENCE: MINIMUM 
OUTSIDE AIRFLOW SETPOINT SHALL BE ADJUSTED DYNAMICALLY BETWEEN THE UPPER OUTSIDE AIRFLOW SETPOINT SHALL BE ADJUSTED DYNAMICALLY BETWEEN THE UPPER 
AND LOWER MINIMUM OA SETPOINTS BASED ON THE FOLLOWING RESET SCHEDULE:AND LOWER MINIMUM OA SETPOINTS BASED ON THE FOLLOWING RESET SCHEDULE:

SPACE CO2SPACE CO2 OA CFM SETPOINTOA CFM SETPOINT

600 PPM600 PPM LOWER MIN OA CFMLOWER MIN OA CFM
  ADJ  ADJ (AREA BASED OA CFM)(AREA BASED OA CFM)
1100 PPM1100 PPM UPPER MIN OA CFMUPPER MIN OA CFM
ADJADJ (DESIGN MIN OA CFM)(DESIGN MIN OA CFM)

AN ALARM SHALL BE GENERATED IF SPACE CO2 EXCEEDS 1500 PPM.AN ALARM SHALL BE GENERATED IF SPACE CO2 EXCEEDS 1500 PPM.
DCV SEQUENCE SHALL NOT INCREASE OA CFM SETPOINT GREATER THAN MINIMUM DCV SEQUENCE SHALL NOT INCREASE OA CFM SETPOINT GREATER THAN MINIMUM 

VENTILATION REQUIRED BY CODE, ITS PURPOSE IS TO REDUCE VENTILATION BELOW CODE VENTILATION REQUIRED BY CODE, ITS PURPOSE IS TO REDUCE VENTILATION BELOW CODE 
MINIMUM FOR PERIODS MINIMUM FOR PERIODS OF PARTIAL OCCUPANCY AS AN ENERGY SAVING MEASURE.OF PARTIAL OCCUPANCY AS AN ENERGY SAVING MEASURE.

SPACE TEMPERATURE CONTROLSPACE TEMPERATURE CONTROL :  THE BAS SHALL MAINTAIN THE SPACE TEMPERATURE SET :  THE BAS SHALL MAINTAIN THE SPACE TEMPERATURE SET 
POINTS BY RESETTING THE DISCHARGE AIR TEMERATURE.  THE NORMAL COOLING SETPOINT POINTS BY RESETTING THE DISCHARGE AIR TEMERATURE.  THE NORMAL COOLING SETPOINT 
SHALL BE 75°F (ADJ.) AND NORMAL HEATING SETPOINT SHALL BE 70°F (ADJ.).  THE SHALL BE 75°F (ADJ.) AND NORMAL HEATING SETPOINT SHALL BE 70°F (ADJ.).  THE 
UNOCCUPIED SETBACK COOLING SETPOINT SHALL BE 85°F (ADJ.) AND SETBACK HEATING UNOCCUPIED SETBACK COOLING SETPOINT SHALL BE 85°F (ADJ.) AND SETBACK HEATING 
SETPOINT SHALL BE 55°F (ADJ.).SETPOINT SHALL BE 55°F (ADJ.).

DISCHARGE TEMPERATURE SETPOINTDISCHARGE TEMPERATURE SETPOINT :  THE DISCHARGE TEMPERATURE SETPOINT SHALL BE :  THE DISCHARGE TEMPERATURE SETPOINT SHALL BE 
RESET AS FOLLOWS:RESET AS FOLLOWS:

AS THE SPACE TEMPERATURE FALLS BELOW THE SPACE HEATING SETPOINT A PID AS THE SPACE TEMPERATURE FALLS BELOW THE SPACE HEATING SETPOINT A PID 
LOOP WILL CALCULATE THE HEATING DEMAND FROM 0-100%.  AS THE HEATING LOOP WILL CALCULATE THE HEATING DEMAND FROM 0-100%.  AS THE HEATING 
DEMAND RISES FROM 0 TO 100% THE DISCHARGE AIR TEMPERATURE SETPOINT SHALL DEMAND RISES FROM 0 TO 100% THE DISCHARGE AIR TEMPERATURE SETPOINT SHALL 
RISE FROM 75°F TO 100°F (WITH ALL VALUES ADJUSTABLE).RISE FROM 75°F TO 100°F (WITH ALL VALUES ADJUSTABLE).
AS THE SPACE TEMPERATURE RISES ABOVE THE SPACE COOLING SETPOINT A PID LOOP AS THE SPACE TEMPERATURE RISES ABOVE THE SPACE COOLING SETPOINT A PID LOOP 
WILL CALCULATE THE COOLING DEMAND FROM 0-100%.  AS THE COOLING DEMAND WILL CALCULATE THE COOLING DEMAND FROM 0-100%.  AS THE COOLING DEMAND 
RISES FROM 0 TO 100% THE DISCHARGE AIR TEMPERATURE SETPOINT SHALL FALL RISES FROM 0 TO 100% THE DISCHARGE AIR TEMPERATURE SETPOINT SHALL FALL 
FROM 70°F TO 50°F (WITH ALL VALUES ADJUSTABLE).FROM 70°F TO 50°F (WITH ALL VALUES ADJUSTABLE).
WHEN THE SPACE TEMPERATURE IS BETWEEN THE ACTIVE HEATING AND COOLING SET WHEN THE SPACE TEMPERATURE IS BETWEEN THE ACTIVE HEATING AND COOLING SET 
POINTS THE HEATING AND COOLING DEMAND WILL BOTH BE 0.POINTS THE HEATING AND COOLING DEMAND WILL BOTH BE 0.
WHEN THE UNIT IS ENERGIZED FOR SETBACK HEATING DURING THE UNOCCUPIED WHEN THE UNIT IS ENERGIZED FOR SETBACK HEATING DURING THE UNOCCUPIED 
PERIOD, THE DISCHARGE TEMPERATURE SETPOINT SHALL BE 75F (ADJ.).PERIOD, THE DISCHARGE TEMPERATURE SETPOINT SHALL BE 75F (ADJ.).

PREHEATING VALVEPREHEATING VALVE :  CONTROL SHALL BE AS FOLLOWS::  CONTROL SHALL BE AS FOLLOWS:
WHENEVER THE AH IS ENERGIZED, THE HOT WATER PREHEAT VALVE SHALL MODULATE WHENEVER THE AH IS ENERGIZED, THE HOT WATER PREHEAT VALVE SHALL MODULATE 
TO MAINTAIN THE DISCHARGE AIR TEMPERATURE SETPOINT MINUS 3F (ADJ.).TO MAINTAIN THE DISCHARGE AIR TEMPERATURE SETPOINT MINUS 3F (ADJ.).
REGARDLESS OF AH OPERATING MODE THE HOT WATER PREHEAT VALVE SHALL REGARDLESS OF AH OPERATING MODE THE HOT WATER PREHEAT VALVE SHALL 
MODULATE TO MAINTAIN A LOW LIMIT OF 40F PREHEAT AIR TEMPERATURE.MODULATE TO MAINTAIN A LOW LIMIT OF 40F PREHEAT AIR TEMPERATURE.

COOLING SECTIONCOOLING SECTION :  CONTROL SHALL BE AS FOLLOWS::  CONTROL SHALL BE AS FOLLOWS:
WHENEVER THE AH IS ENERGIZED, THE CHILLED WATER VALVE SHALL MODULATE TO WHENEVER THE AH IS ENERGIZED, THE CHILLED WATER VALVE SHALL MODULATE TO 
MAINTAIN THE DISCHARGE AIR TEMPERATURE SETPOINT.MAINTAIN THE DISCHARGE AIR TEMPERATURE SETPOINT.

DEHUMIDIFICATION MODEDEHUMIDIFICATION MODE ::
WHENEVER THE RETURN AIR HUMIDITY EXCEEDS 55% (ADJ.) DURING UNIT OPERATION WHENEVER THE RETURN AIR HUMIDITY EXCEEDS 55% (ADJ.) DURING UNIT OPERATION 
THE CHILLED WATER VALVE SHALL BE OVERRIDDEN OPEN FOR DEHUMIDIFICATION.THE CHILLED WATER VALVE SHALL BE OVERRIDDEN OPEN FOR DEHUMIDIFICATION.
WHENEVER THE AH IS ENERGIZED IN DEHUMIDIFICATION MODE, THE HOT WATER WHENEVER THE AH IS ENERGIZED IN DEHUMIDIFICATION MODE, THE HOT WATER 
REHEAT VALVE SHALL MODULATE TO MAINTAIN THE DISCHARGE AIR TEMPERATURE REHEAT VALVE SHALL MODULATE TO MAINTAIN THE DISCHARGE AIR TEMPERATURE 
SETPOINT.SETPOINT.

REHEATING SECTIONREHEATING SECTION :  CONTROL SHALL BE AS FOLLOWS::  CONTROL SHALL BE AS FOLLOWS:
WHEN THE AH IS DEENERGIZED OR NOT OPERATING IN DEHUMIDIFICATION MODE THE WHEN THE AH IS DEENERGIZED OR NOT OPERATING IN DEHUMIDIFICATION MODE THE 
REHEAT VALVE SHALL BE CLOSED.REHEAT VALVE SHALL BE CLOSED.

FILTER ALARMFILTER ALARM :  WHEN THE FILTER DIFFERENTIAL PRESSURE SENSOR READING EXCEEDS THE :  WHEN THE FILTER DIFFERENTIAL PRESSURE SENSOR READING EXCEEDS THE 
DESIGN SPECIFIED PRESSURE DROP AN ALARM SHALL BE GENERATED AT THE BAS.DESIGN SPECIFIED PRESSURE DROP AN ALARM SHALL BE GENERATED AT THE BAS.

1.1. Provide multiple freezestats as required to achieve 1ft of linear element for each Provide multiple freezestats as required to achieve 1ft of linear element for each 
1sq.ft. of coil face area.  Preheat sensor shall be installed intertwined with freezestat 1sq.ft. of coil face area.  Preheat sensor shall be installed intertwined with freezestat 
to cover the exact same area.  One set of contacts wired directly to drive safety to cover the exact same area.  One set of contacts wired directly to drive safety 
input.input.

2.2. Provide an ASHRAE 135 compliant (BACnet MS/TP or IP) communications interface Provide an ASHRAE 135 compliant (BACnet MS/TP or IP) communications interface 
to the control system for diagnostic point information.  Include the following to the control system for diagnostic point information.  Include the following 
information for fan VFDs:  operating frequency (Hz), RPM, percent fan speed, BAS information for fan VFDs:  operating frequency (Hz), RPM, percent fan speed, BAS 
signal to VFD, VFD output voltage, actual brake horsepower, and kW.  On the VFD signal to VFD, VFD output voltage, actual brake horsepower, and kW.  On the VFD 
graphic screen also include the motor nameplate brake horsepower.graphic screen also include the motor nameplate brake horsepower.

SEQUENCE OF OPERATIONSEQUENCE OF OPERATION

NOTESNOTES

C-301 NOTESC-301 NOTES

11
DI FOR SMOKE DAMPERS ON SUPPLY AND RETURN AIR SHALL BE OPTIONAL. EORDI FOR SMOKE DAMPERS ON SUPPLY AND RETURN AIR SHALL BE OPTIONAL. EOR
TO MAKE FINAL DECISION.TO MAKE FINAL DECISION.

#

GRAPHICS AND TRENDSGRAPHICS AND TRENDS :  PROVIDE TRENDS, HISTORIAN BACKUP AND GRAPHIC DISPLAY FOR :  PROVIDE TRENDS, HISTORIAN BACKUP AND GRAPHIC DISPLAY FOR 
ALL CONTROL POINTS AND CALCULATED SET POINTS PER SPECIFICATIONS. ALC SHALL ALL CONTROL POINTS AND CALCULATED SET POINTS PER SPECIFICATIONS. ALC SHALL 
INCLUDE TRENDS IN EACH PROGRAM FOR ALL NETWORK INPUTS (KNOWN AS ANI AND BNI) INCLUDE TRENDS IN EACH PROGRAM FOR ALL NETWORK INPUTS (KNOWN AS ANI AND BNI) 
IN A PROJECT. INCLUDE TAB VERIFIED FULL FLOW VALUE AT EACH AFMS.IN A PROJECT. INCLUDE TAB VERIFIED FULL FLOW VALUE AT EACH AFMS.
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DESIGNER NOTE: For energy recovery equipment DESIGNER NOTE: For energy recovery equipment 
with a variable rate of recovery, include the with a variable rate of recovery, include the 
point "HR Rate:AO" *and the sequence: Whenever point "HR Rate:AO" *and the sequence: Whenever 
energy recovery is enabled the BAS shall energy recovery is enabled the BAS shall 
modulate the energy recovery rate for optimal modulate the energy recovery rate for optimal 
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points.points.
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AHxxx TERMINAL UNIT SUMMARYAHxxx TERMINAL UNIT SUMMARY Static Pressure ResetStatic Pressure Reset

TU/PIU IDTU/PIU ID
OperatingOperating
ModeMode

AirflowAirflow
(CFM)(CFM)

Airflow SPAirflow SP
(CFM)(CFM)

Zone TempZone Temp
(F)(F)

HeatingHeating
SP (F)SP (F)

Cooling SPCooling SP
(F)(F)

Damper Pos Damper Pos 
(% Open)(% Open)

HW ValveHW Valve
Pos (%Pos (%
Open)Open)

Fan Fan 
SpeedSpeed

DA TempDA Temp
(F)(F)

Design DADesign DA
Temp (F)Temp (F)

CO2 LevelCO2 Level
(PPM)(PPM)

RequestsRequests
Cumulative Req HrsCumulative Req Hrs

(%-req-hrs)(%-req-hrs)
ImportanceImportance
MultiplierMultiplier

VAV 1-1VAV 1-1 DeadbandDeadband 205205 215215 7272 6868 7373 25%25% 0%0% ---- 5656 5555 10001000 00 2%2% 33

VAV 1-2VAV 1-2 CoolingCooling 10091009 10001000 7676 7070 7575 70%70% 0%0% ---- 5656 5555 ---- 00 6%6% 11

PIU 1-2PIU 1-2 HeatingHeating 202202 300300 6868 7272 7777 100%100% 100%100% 100%100% 9393 9090 ---- 11 90%90% 00
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CV AHU 100CV AHU 100
OA W-ENERGYOA W-ENERGY
RECOVERYRECOVERY

PREHEAT CHWPREHEAT CHW

C302 POINTS LISTC302 POINTS LIST

POINT NAMEPOINT NAME POINT IO DESCRIPTORPOINT IO DESCRIPTOR
POINT TYPEPOINT TYPE

REMARKSREMARKS
AIAI AOAO DIDI DODO

bldg.AHx.SFSTbldg.AHx.SFST AHx SF StatusAHx SF Status 00 00 11 00

bldg.AHx.SFSSbldg.AHx.SFSS AHx SF S/SAHx SF S/S 00 00 00 11

bldg.AHx.SFSPDbldg.AHx.SFSPD AHx SF SpeedAHx SF Speed 00 11 00 00

bldg.AHx.SFSFTYbldg.AHx.SFSFTY AHx SF SafetyAHx SF Safety 00 00 11 00

bldg.AHx.SFLPbldg.AHx.SFLP AHx SF Low PressAHx SF Low Press 00 00 11 00

bldg.AHx.SFHPbldg.AHx.SFHP AHx SF High PressAHx SF High Press 00 00 11 00 DPS1:"SF-HSP"DPS1:"SF-HSP"

bldg.AHx.SFALRMbldg.AHx.SFALRM AHx SF AlarmAHx SF Alarm 00 00 11 00

bldg.AHx.SATbldg.AHx.SAT AHx SA TempAHx SA Temp 11 00 00 00

bldg.AHx.SAHUMbldg.AHx.SAHUM AHx SA HumidityAHx SA Humidity 11 00 00 00

bldg.AHx.SABYSPbldg.AHx.SABYSP AHx SA BPass PosAHx SA BPass Pos 00 00 11 00

bldg.AHx.RHWVbldg.AHx.RHWV AHx RHW Valve ReHeatAHx RHW Valve ReHeat 00 11 00 00

bldg.AHx.RHWVbldg.AHx.RHWV AHx HW Valve PreHeatAHx HW Valve PreHeat 00 11 00 00

bldg.AHx.RHWSTbldg.AHx.RHWST HW Supply Temp ReheatHW Supply Temp Reheat 11 00 00 00

bldg.AHx.RHWRTbldg.AHx.RHWRT HW Return Temp ReHeatHW Return Temp ReHeat 11 00 00 00

bldg.AHx.PHWSTbldg.AHx.PHWST HW Supply Temp PreHeatHW Supply Temp PreHeat 11 00 00 00

bldg.AHx.PHWRTbldg.AHx.PHWRT HW Return Temp PreHeatHW Return Temp PreHeat 11 00 00 00

bldg.AHx.PHATbldg.AHx.PHAT AHx PH TempAHx PH Temp 11 00 00 00

bldg.AHx.OAFLTSPbldg.AHx.OAFLTSP AHx OA Filter DPAHx OA Filter DP 11 00 00 00

bldg.AHx.OAFLOWbldg.AHx.OAFLOW AHx OA FlowAHx OA Flow 11 00 00 00

bldg.AHx.OADLMTbldg.AHx.OADLMT AHx OAD Limit SwAHx OAD Limit Sw 00 00 11 00

bldg.AHx.MATbldg.AHx.MAT AHx MA TempAHx MA Temp 11 00 00 00

bldg.AHx.HRSTbldg.AHx.HRST AHx HR StatusAHx HR Status 00 00 11 00

bldg.AHx.HRRTbldg.AHx.HRRT AHx HR RateAHx HR Rate 00 11 00 00

bldg.AHx.HRENBbldg.AHx.HRENB AHx HR EnableAHx HR Enable 00 00 00 11

bldg.AHx.HRALRMbldg.AHx.HRALRM AHx HR AlarmAHx HR Alarm 00 00 11 00

bldg.AHx.FRZPSTbldg.AHx.FRZPST AHx Frz Pmp StatPreHeatAHx Frz Pmp StatPreHeat 00 00 11 00

bldg.AHx.FRZPSSbldg.AHx.FRZPSS AHx Frz Pmp S/S PreHeatAHx Frz Pmp S/S PreHeat 00 00 00 11

bldg.AHx.FRZbldg.AHx.FRZ AHx FreezestatAHx Freezestat 00 00 11 00

bldg.AHx.EFSTbldg.AHx.EFST AHx EF StatusAHx EF Status 00 00 11 00

bldg.AHx.EFSSbldg.AHx.EFSS AHx EF S/SAHx EF S/S 00 00 00 11

bldg.AHx.EFSPDbldg.AHx.EFSPD AHx EF SpeedAHx EF Speed 00 11 00 00

bldg.AHx.EFSFTYbldg.AHx.EFSFTY AHx EF SafetyAHx EF Safety 00 00 11 00

bldg.AHx.EFLPbldg.AHx.EFLP AHx EF Low PressAHx EF Low Press 00 00 11 00 DPS3:"EF-LSP"DPS3:"EF-LSP"

bldg.AHx.EFHPbldg.AHx.EFHP AHx EF High PressAHx EF High Press 00 00 11 00

bldg.AHx.EFALRMbldg.AHx.EFALRM AHx EF AlarmAHx EF Alarm 00 00 11 00

bldg.AHx.EATbldg.AHx.EAT AHx EA TempAHx EA Temp 11 00 00 00

bldg.AHx.EATbldg.AHx.EAT AHx EA TempAHx EA Temp 11 00 00 00

bldg.AHx.EAHUMbldg.AHx.EAHUM AHx EA HumidityAHx EA Humidity 11 00 00 00

bldg.AHx.EAFLTSPbldg.AHx.EAFLTSP AHx EA Filter DPAHx EA Filter DP 11 00 00 00

bldg.AHx.EAFLOWbldg.AHx.EAFLOW AHx EA FlowAHx EA Flow 11 00 00 00

bldg.AHx.EADLMTbldg.AHx.EADLMT AHx EAD Limit SwAHx EAD Limit Sw 00 00 11 00

bldg.AHx.EABYSPbldg.AHx.EABYSP AHx EA BPass PosAHx EA BPass Pos 00 00 11 00

bldg.AHx.DMPRbldg.AHx.DMPR AHx Iso DampersAHx Iso Dampers 00 00 00 11

bldg.AHx.CHWVbldg.AHx.CHWV AHx CHW ValveAHx CHW Valve 00 11 00 00

bldg.AHx.CHWSTbldg.AHx.CHWST CHW Supply TempCHW Supply Temp 11 00 00 00

bldg.AHx.CHWRTbldg.AHx.CHWRT CHW Return TempCHW Return Temp 11 00 00 00

bldg.AHx.CCTbldg.AHx.CCT AHx CC TempAHx CC Temp 11 00 00 00

bldg.AHx.BYDMPRbldg.AHx.BYDMPR AHx Bypass DmprAHx Bypass Dmpr 00 00 00 11

TOTALSTOTALS 1818 66 1818 66

C-302 NOTESC-302 NOTES
11 CONTROL DAMPER D-3 ARE NOT REQUIRED ON A UNIT WITH AN ENERGY WHEEL.CONTROL DAMPER D-3 ARE NOT REQUIRED ON A UNIT WITH AN ENERGY WHEEL.

#

1.1.

A.A.

B.B.

2.2.

3.3.

A.A.
B.B.

C.C.

D.D.
E.E.

4.4.

1.1.

2.2.

3.3.

1.1.

2.2.

3.3.

1.1.

1.1.

2.2.

1.1.

2.2.

1.1.

2.2.

1.1.

2.2.

GENERALGENERAL : THE CONSTANT AIR VOLUME AIR HANDLER SHALL BE FULLY CONTROLLED BY THE : THE CONSTANT AIR VOLUME AIR HANDLER SHALL BE FULLY CONTROLLED BY THE 
BAS.  GENERAL CONTROL SEQUENCES INCLUDE:BAS.  GENERAL CONTROL SEQUENCES INCLUDE:

SCHEDULED OCCUPANCY: BAS SHALL DETERMINE THE OCCUPANCY PERIODS BASED ON SCHEDULED OCCUPANCY: BAS SHALL DETERMINE THE OCCUPANCY PERIODS BASED ON 
OPERATOR SCHEDULE.OPERATOR SCHEDULE.

OCCUPIED PERIOD: BAS SHALL ENERGIZE THE AH DURING ALL OCCUPIED PERIODS, OCCUPIED PERIOD: BAS SHALL ENERGIZE THE AH DURING ALL OCCUPIED PERIODS, 
OPTIMIZED START SHALL APPLY.OPTIMIZED START SHALL APPLY.
UNOCCUPIED PERIOD: BAS SHALL ENERGIZE THE AH AS REQUIRED TO MAINTAIN UNOCCUPIED PERIOD: BAS SHALL ENERGIZE THE AH AS REQUIRED TO MAINTAIN 
SET BACK SPACE TEMPERATURES.SET BACK SPACE TEMPERATURES.

SEQUENCED HEATING AND COOLING:  BAS SHALL PROHIBIT THE HEATING AND COOLING SEQUENCED HEATING AND COOLING:  BAS SHALL PROHIBIT THE HEATING AND COOLING 
VALVES OR THE HEATING VALVE AND ECONOMIZER DAMPER TO BE OPEN VALVES OR THE HEATING VALVE AND ECONOMIZER DAMPER TO BE OPEN 
SIMULTANEOUSLY. THIS DOES NOT APPLY TO COOLING AND REHEAT VALVES THAT ARE SIMULTANEOUSLY. THIS DOES NOT APPLY TO COOLING AND REHEAT VALVES THAT ARE 
USED SIMULTANEOUSLY FOR DEHUMIDIFICATION.USED SIMULTANEOUSLY FOR DEHUMIDIFICATION.
FREEZE SAFETY:  UPON OPERATION OF A FREEZESTAT THE FOLLOWING SEQUENCE FREEZE SAFETY:  UPON OPERATION OF A FREEZESTAT THE FOLLOWING SEQUENCE 
SHALL OCCUR:SHALL OCCUR:

THE UNIT FANS SHALL BE DEENERGIZED. THE UNIT FANS SHALL BE DEENERGIZED. 
ALL HOT WATER VALVES AND CHILLED WATER VALVES WILL BE COMMANDED TO ALL HOT WATER VALVES AND CHILLED WATER VALVES WILL BE COMMANDED TO 
100% OPEN.100% OPEN.
ALL HOT WATER COIL PUMPS AND CHILLED WATER COIL PUMPS WILL BE ALL HOT WATER COIL PUMPS AND CHILLED WATER COIL PUMPS WILL BE 
COMMANDED TO RUN.COMMANDED TO RUN.
OUTSIDE AIR DAMPERS SHALL FULLY CLOSE.OUTSIDE AIR DAMPERS SHALL FULLY CLOSE.
BAS SHALL ENUNCIATE APPROPRIATE ALARM.BAS SHALL ENUNCIATE APPROPRIATE ALARM.

HIGH OR LOW PRESSURE SAFETY:  UPON ACTIVATION OF A HIGH OR LOW PRESSURE HIGH OR LOW PRESSURE SAFETY:  UPON ACTIVATION OF A HIGH OR LOW PRESSURE 
SAFETY SWITCH, AH SHALL BE DEENERGIZED, AND BAS SHALL ENUNCIATE AN ALARM.SAFETY SWITCH, AH SHALL BE DEENERGIZED, AND BAS SHALL ENUNCIATE AN ALARM.

SUPPLY FAN CONTROLSUPPLY FAN CONTROL : BAS SHALL CONTROL THE STARTING AND STOPPING OF THE SUPPLY : BAS SHALL CONTROL THE STARTING AND STOPPING OF THE SUPPLY 
FAN AS FOLLOWS:FAN AS FOLLOWS:

START/STOP: BAS SHALL COMMAND THE OUTSIDE AIR DAMPER AND ONCE THE OUTSIDE START/STOP: BAS SHALL COMMAND THE OUTSIDE AIR DAMPER AND ONCE THE OUTSIDE 
AIR DAMPER END SWITCH IS PROVEN THE SUPPLY IS ALLOWED TO START. THE SUPPLY AIR DAMPER END SWITCH IS PROVEN THE SUPPLY IS ALLOWED TO START. THE SUPPLY 
FAN TO RUN CONTINUOUSLY AS REQUIRED BY OPERATOR SCHEDULE.FAN TO RUN CONTINUOUSLY AS REQUIRED BY OPERATOR SCHEDULE.
PROOF: BAS SHALL PROVE FAN OPERATION.  UPON FAILURE OF THE SUPPLY FAN, BAS PROOF: BAS SHALL PROVE FAN OPERATION.  UPON FAILURE OF THE SUPPLY FAN, BAS 
SHALL REPORT AN ALARM, SHUT CLOSED THE OUTSIDE AIR DAMPER, AND REMOVE SHALL REPORT AN ALARM, SHUT CLOSED THE OUTSIDE AIR DAMPER, AND REMOVE 
SUPPLY FAN START COMMAND.SUPPLY FAN START COMMAND.
VFD CONTROL: WHENEVER THE FAN IS ENERGIZED, BAS SHALL MODULATE THE SPEED VFD CONTROL: WHENEVER THE FAN IS ENERGIZED, BAS SHALL MODULATE THE SPEED 
OF THE VFD TO A FIXED VALUE DETERMINED BY TAB TO MEET SCHEDULED FLOW AND OF THE VFD TO A FIXED VALUE DETERMINED BY TAB TO MEET SCHEDULED FLOW AND 
FAN PERFORMANCE SCHEDULES. ON START AND STOP, THE VFD SHALL RAMP TO FAN PERFORMANCE SCHEDULES. ON START AND STOP, THE VFD SHALL RAMP TO 
SPEED AND SLOW DOWN WITHIN ADJUSTABLE ACCELERATION AND DECELERATION SPEED AND SLOW DOWN WITHIN ADJUSTABLE ACCELERATION AND DECELERATION 
LIMITS.  BAS SHALL MONITOR A COMMON ALARM OUTPUT FROM THE DRIVE AND LIMITS.  BAS SHALL MONITOR A COMMON ALARM OUTPUT FROM THE DRIVE AND 
REPORT WHEN ACTIVE.REPORT WHEN ACTIVE.

EXHAUST FAN CONTROLEXHAUST FAN CONTROL : BAS SHALL CONTROL THE STARTING AND STOPPING OF THE : BAS SHALL CONTROL THE STARTING AND STOPPING OF THE 
EXHAUST FAN AS FOLLOWS:EXHAUST FAN AS FOLLOWS:

START/STOP: BAS SHALL COMMAND THE EXHAUST AIR DAMPER AND ONCE THE START/STOP: BAS SHALL COMMAND THE EXHAUST AIR DAMPER AND ONCE THE 
EXHAUST AIR DAMPER END SWITCH IS PROVEN THE EXHAUST FAN IS ALLOWED TO EXHAUST AIR DAMPER END SWITCH IS PROVEN THE EXHAUST FAN IS ALLOWED TO 
START. THE EXHAUST FAN TO RUN CONTINUOUSLY WHENEVER THE SUPPLY FAN IS START. THE EXHAUST FAN TO RUN CONTINUOUSLY WHENEVER THE SUPPLY FAN IS 
RUNNING.RUNNING.
PROOF: BAS SHALL PROVE FAN OPERATION. UPON FAILURE OF THE EXHAUST FAN, BAS PROOF: BAS SHALL PROVE FAN OPERATION. UPON FAILURE OF THE EXHAUST FAN, BAS 
SHALL REPORT AN ALARM, SHUT DOWN THE EXHAUST AIR DAMPER, REMOVE EXHAUST SHALL REPORT AN ALARM, SHUT DOWN THE EXHAUST AIR DAMPER, REMOVE EXHAUST 
FAN START COMMAND AND SHUT DOWN AHU.FAN START COMMAND AND SHUT DOWN AHU.
VFD CONTROL: WHENEVER THE FAN IS ENERGIZED, BAS SHALL MODULATE THE SPEED VFD CONTROL: WHENEVER THE FAN IS ENERGIZED, BAS SHALL MODULATE THE SPEED 
OF THE VFD TO A FIXED VALUE DETERMINED BY TAB TO MEET SCHEDULED FLOW AND OF THE VFD TO A FIXED VALUE DETERMINED BY TAB TO MEET SCHEDULED FLOW AND 
FAN PERFORMANCE SCHEDULES.  ON START AND STOP, THE VFD SHALL RAMP TO FAN PERFORMANCE SCHEDULES.  ON START AND STOP, THE VFD SHALL RAMP TO 
SPEED AND SLOW DOWN WITHIN ADJUSTABLE ACCELERATION AND DECELERATION SPEED AND SLOW DOWN WITHIN ADJUSTABLE ACCELERATION AND DECELERATION 
LIMITS.  BAS SHALL MONITOR A COMMON ALARM OUTPUT FROM THE DRIVE AND LIMITS.  BAS SHALL MONITOR A COMMON ALARM OUTPUT FROM THE DRIVE AND 
REPORT WHEN ACTIVE.REPORT WHEN ACTIVE.

ISOLATION DAMPER CONTROLISOLATION DAMPER CONTROL : WHENEVER THE AH IS COMMANDED TO RUN AND THERE ARE : WHENEVER THE AH IS COMMANDED TO RUN AND THERE ARE 
NO ACTIVE SAFETY ALARMS BOTH ISOLATION DAMPERS (EXHAUST AND OUTSIDE AIR) SHALL NO ACTIVE SAFETY ALARMS BOTH ISOLATION DAMPERS (EXHAUST AND OUTSIDE AIR) SHALL 
BE COMMANDED TO OPEN.  A LIMIT SWITCH FOR EACH DAMPER SHALL INDICATE WHEN BE COMMANDED TO OPEN.  A LIMIT SWITCH FOR EACH DAMPER SHALL INDICATE WHEN 
THE DAMPER IS FULLY OPEN AND ALLOW THE ASSOCIATED FAN TO ENERGIZE.THE DAMPER IS FULLY OPEN AND ALLOW THE ASSOCIATED FAN TO ENERGIZE.

DISCHARGE TEMPERATURE CONTROLDISCHARGE TEMPERATURE CONTROL :  THE DISCHARGE TEMPERATURE SET POINT SHALL BE :  THE DISCHARGE TEMPERATURE SET POINT SHALL BE 
FIXED AT 72°F (ADJ.).FIXED AT 72°F (ADJ.).

ENERGY RECOVERYENERGY RECOVERY :  CONTROL SHALL BE AS FOLLOWS::  CONTROL SHALL BE AS FOLLOWS:
WHENEVER THE AH IS ENERGIZED AND ECONOMIZER IS NOT AVAILABLE THE ENERGY WHENEVER THE AH IS ENERGIZED AND ECONOMIZER IS NOT AVAILABLE THE ENERGY 
RECOVERY SYSTEM SHALL BE ENABLED. THE BAS WILL MONITOR THE ENERGY RECOVERY SYSTEM SHALL BE ENABLED. THE BAS WILL MONITOR THE ENERGY 
RECOVERY SYSTEM OPERATING STATUS AND ALARM.  WHENEVER THE AH IS ENERGIZED RECOVERY SYSTEM OPERATING STATUS AND ALARM.  WHENEVER THE AH IS ENERGIZED 
AND ECONOMIZER OPERATION IS AVAILABLE THE ENERGY RECOVERY SYSTEM SHALL AND ECONOMIZER OPERATION IS AVAILABLE THE ENERGY RECOVERY SYSTEM SHALL 
REMAIN OFF AND THE BYPASS DAMPERS SHALL BE COMMANDED OPEN.REMAIN OFF AND THE BYPASS DAMPERS SHALL BE COMMANDED OPEN.

PREHEATING SECTIONPREHEATING SECTION :  CONTROL SHALL BE AS FOLLOWS::  CONTROL SHALL BE AS FOLLOWS:
WHENEVER THE AH IS ENERGIZED, THE HOT WATER VALVE SHALL MODULATE TO WHENEVER THE AH IS ENERGIZED, THE HOT WATER VALVE SHALL MODULATE TO 
MAINTAIN THE DISCHARGE AIR TEMPERATURE SETPOINT MINUS 3F (ADJ.).MAINTAIN THE DISCHARGE AIR TEMPERATURE SETPOINT MINUS 3F (ADJ.).
REGARDLESS OF AH OPERATING MODE THE HOT WATER VALVE SHALL MODULATE TO REGARDLESS OF AH OPERATING MODE THE HOT WATER VALVE SHALL MODULATE TO 
MAINTAIN A LOW LIMIT OF 40F PREHEAT AIR TEMPERATURE.MAINTAIN A LOW LIMIT OF 40F PREHEAT AIR TEMPERATURE.

REHEATING SECTIONREHEATING SECTION :  CONTROL SHALL BE AS FOLLOWS::  CONTROL SHALL BE AS FOLLOWS:
WHENEVER THE AH IS ENERGIZED IN DEHUMIDIFICATION MODE, THE HOT WATER WHENEVER THE AH IS ENERGIZED IN DEHUMIDIFICATION MODE, THE HOT WATER 
REHEAT VALVE SHALL MODULATE TO MAINTAIN THE DISCHARGE AIR TEMPERATURE REHEAT VALVE SHALL MODULATE TO MAINTAIN THE DISCHARGE AIR TEMPERATURE 
SETPOINT.SETPOINT.
WHEN THE AH IS DEENERGIZED OR NOT OPERATING IN DEHUMIDIFICATION MODE THE WHEN THE AH IS DEENERGIZED OR NOT OPERATING IN DEHUMIDIFICATION MODE THE 
REHEAT VALVE SHALL BE CLOSED.REHEAT VALVE SHALL BE CLOSED.

COOLING SECTIONCOOLING SECTION :  CONTROL SHALL BE AS FOLLOWS::  CONTROL SHALL BE AS FOLLOWS:
WHENEVER THE AH IS ENERGIZED, THE CHILLED WATER VALVE SHALL MODULATE TO WHENEVER THE AH IS ENERGIZED, THE CHILLED WATER VALVE SHALL MODULATE TO 
MAINTAIN THE DISCHARGE AIR TEMPERATURE SETPOINT.MAINTAIN THE DISCHARGE AIR TEMPERATURE SETPOINT.
WHENEVER THE RETURN AIR HUMIDITY EXCEEDS 55% (ADJ.) DURING UNIT OPERATION WHENEVER THE RETURN AIR HUMIDITY EXCEEDS 55% (ADJ.) DURING UNIT OPERATION 
THE CHILLED WATER VALVE SHALL BE OVERRIDDEN OPEN FOR DEHUMIDIFICATION.THE CHILLED WATER VALVE SHALL BE OVERRIDDEN OPEN FOR DEHUMIDIFICATION.

LOOP PUMP CONTROLLOOP PUMP CONTROL :  BAS SHALL CONTROL THE STARTING AND STOPPING OF THE :  BAS SHALL CONTROL THE STARTING AND STOPPING OF THE 
PREHEAT PUMP AS FOLLOWS:PREHEAT PUMP AS FOLLOWS:

START/STOP: BAS SHALL COMMAND THE OPERATION OF THE LOOP PUMP AND IT SHALL START/STOP: BAS SHALL COMMAND THE OPERATION OF THE LOOP PUMP AND IT SHALL 
RUN CONTINUOUSLY WHENEVER THE OUTSIDE AIR TEMPERATURE IS BELOW 38°F (ADJ.).RUN CONTINUOUSLY WHENEVER THE OUTSIDE AIR TEMPERATURE IS BELOW 38°F (ADJ.).
PROOF: BAS SHALL PROVE PUMP OPERATION AND USE THE STATUS INDICATION TO PROOF: BAS SHALL PROVE PUMP OPERATION AND USE THE STATUS INDICATION TO 
ACCUMULATE RUNTIME.ACCUMULATE RUNTIME.

FILTER ALARMFILTER ALARM :  WHEN THE FILTER DIFFERENTIAL PRESSURE SENSOR READING EXCEEDS THE :  WHEN THE FILTER DIFFERENTIAL PRESSURE SENSOR READING EXCEEDS THE 
DESIGN SPECIFIED PRESSURE DROP AN ALARM SHALL BE GENERATED AT THE BAS.DESIGN SPECIFIED PRESSURE DROP AN ALARM SHALL BE GENERATED AT THE BAS.

GRAPHICS AND TRENDSGRAPHICS AND TRENDS :  PROVIDE TRENDS, HISTORIAN BACKUP AND GRAPHIC DISPLAY FOR :  PROVIDE TRENDS, HISTORIAN BACKUP AND GRAPHIC DISPLAY FOR 
ALL CONTROL POINTS AND CALCULATED SET POINTS PER SPECIFICATIONS. ALC SHALL ALL CONTROL POINTS AND CALCULATED SET POINTS PER SPECIFICATIONS. ALC SHALL 
INCLUDE TRENDS IN EACH PROGRAM FOR ALL NETWORK INPUTS (KNOWN AS ANI AND BNI) INCLUDE TRENDS IN EACH PROGRAM FOR ALL NETWORK INPUTS (KNOWN AS ANI AND BNI) 
IN A PROJECT. INCLUDE TAB VERIFIED FULL FLOW VALUE AT EACH AFMS.IN A PROJECT. INCLUDE TAB VERIFIED FULL FLOW VALUE AT EACH AFMS.

SEQUENCE OF OPERATIONSEQUENCE OF OPERATION

1.1.

2.2.

Provide multiple freezestats as required to achieve 1ft of linear element for each Provide multiple freezestats as required to achieve 1ft of linear element for each 
1sq.ft. of coil face area.  Preheat sensor shall be installed intertwined with 1sq.ft. of coil face area.  Preheat sensor shall be installed intertwined with 
freezestat to cover the exact same area.  One set of contacts wired directly to freezestat to cover the exact same area.  One set of contacts wired directly to 
drive safety input.drive safety input.
Provide an ASHRAE 135 compliant (BACnet MS/TP or IP) communications interface Provide an ASHRAE 135 compliant (BACnet MS/TP or IP) communications interface 
to the control system for diagnostic point information.to the control system for diagnostic point information.

SEQUENCE OF OPERATIONSEQUENCE OF OPERATION

NOTESNOTES
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NOTE 3NOTE 3

1/3 Steam Valve ControlAO 2/3 Steam Valve ControlAO

HWP-2 Speed bldg.STMHWx.HWPSPDAO

HWP-2 S/S bldg.STMHWx.HWPSSDO

Steam PressureAI

1/3 Steam Valve PositionAI 2/3 Steam Valve PositionAI
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C-401C-401

15 23

STEAM TO HWSTEAM TO HW
CONVERTERCONVERTER
W-VV PUMPSW-VV PUMPS

C401 POINTS LISTC401 POINTS LIST

POINT NAMEPOINT NAME
POINTPOINT

DESCRIPTORDESCRIPTOR
POINT TYPEPOINT TYPE

REMARKSREMARKS
AIAI AOAO DIDI DODO

00 00 11 00

11 00 00 00

11 00 00 00

11 00 00 00

11 00 00 00

00 11 00 00

XXXX.CV-1.V1/3XXXX.CV-1.V1/3 1/3 Steam Valve Control1/3 Steam Valve Control 00 11 00 00

XXXX.CV-1.POSXXXX.CV-1.POS 1/3 Steam Valve Position1/3 Steam Valve Position 11 00 00 00

XXXX.CV-2.V2/3XXXX.CV-2.V2/3 2/3 Steam Valve Control2/3 Steam Valve Control 00 11 00 00

XXXX.CV-2.POSXXXX.CV-2.POS 2/3 Steam Valve Position2/3 Steam Valve Position 11 00 00 00

XXXX.CRU.ALRMXXXX.CRU.ALRM Condensate AlarmCondensate Alarm 00 00 11 00

XXXX.HTSS.HTALRMXXXX.HTSS.HTALRM HW High Temp AlarmHW High Temp Alarm 00 00 11 00

XXXX.HWP-1.STXXXX.HWP-1.ST HWP-1 StatusHWP-1 Status 00 00 11 00

XXXX.HWP-2.S/SXXXX.HWP-2.S/S HWP-2 S/SHWP-2 S/S 00 00 00 11

XXXX.HWP-2.S/SXXXX.HWP-2.S/S HWP-2 S/SHWP-2 S/S 00 00 00 11

XXXX.HWP-2.SPDXXXX.HWP-2.SPD HWP-2 SpeedHWP-2 Speed 00 11 00 00

XXXX.HWP-2.SPDXXXX.HWP-2.SPD HWP-2 SpeedHWP-2 Speed 00 11 00 00

XXXX.HWP-2.STXXXX.HWP-2.ST HWP-2 StatusHWP-2 Status 00 00 11 00

XXXX.HW.RTXXXX.HW.RT HWR TemperatureHWR Temperature 11 00 00 00

XXXX.HW.STXXXX.HW.ST HWS TemperatureHWS Temperature 11 00 00 00

XXXX.LPS.STMPXXXX.LPS.STMP Steam PressureSteam Pressure 11 00 00 00

99 55 55 22

1.1.

2.2.

3.3.

1.1.

2.2.

3.3.

A.A.

B.B.

4.4.

5.5.

6.6.
A.A.

1.1.

1.1.
A.A.

B.B.

C.C.

2.2.
A.A.

B.B.
1.1.

2.2.

C.C.

3.3.

GENERALGENERAL : BAS SHALL FULLY CONTROL THE HOT WATER CONVERTER SYSTEM AND : BAS SHALL FULLY CONTROL THE HOT WATER CONVERTER SYSTEM AND 
EQUIPMENT AND PROVIDE MONITORING AND DIAGNOSTIC INFORMATION FOR MANAGEMENT EQUIPMENT AND PROVIDE MONITORING AND DIAGNOSTIC INFORMATION FOR MANAGEMENT 
PURPOSES.PURPOSES.

HEATING ENABLEHEATING ENABLE : HEATING SHALL BE ENABLED WHENEVER:: HEATING SHALL BE ENABLED WHENEVER:
ANY HOT WATER VALVE SERVED OPENS MORE THAN 50% (ADJ.) FOR 10 MIN. ANY HOT WATER VALVE SERVED OPENS MORE THAN 50% (ADJ.) FOR 10 MIN. (ADJ.) (ADJ.) 
CONTINUOUSLY.CONTINUOUSLY.
OR, THE OPERATOR AT THE OPERATOR INTERFACE ENABLES THE SYSTEM VIA A OR, THE OPERATOR AT THE OPERATOR INTERFACE ENABLES THE SYSTEM VIA A 

GRAPHIC ICON.GRAPHIC ICON.
OR, OUTSIDE AIR TEMPERATURE IS LESS THAN 55°F (ADJ.) WITH A 5°F CYCLE OR, OUTSIDE AIR TEMPERATURE IS LESS THAN 55°F (ADJ.) WITH A 5°F CYCLE 

DIFFERENTIAL.DIFFERENTIAL.
ONCE ENABLED, HEATING SHALL REMAIN ENABLED FOR AT LEAST ONE HOUR.ONCE ENABLED, HEATING SHALL REMAIN ENABLED FOR AT LEAST ONE HOUR.

HW PUMPS (P-1 & P-2)HW PUMPS (P-1 & P-2) :  BAS SHALL CONTROL THE PUMPS AS FOLLOWS::  BAS SHALL CONTROL THE PUMPS AS FOLLOWS:
WHENEVER THE SYSTEM IS ENABLED, A MINIMUM OF ONE HEATING WATER WHENEVER THE SYSTEM IS ENABLED, A MINIMUM OF ONE HEATING WATER PUMP SHALL PUMP SHALL 
RUN CONTINUOUSLY.  RUN CONTINUOUSLY.  
BAS SHALL USE A PID LOOP TO MAINTAIN THE DIFFERENTIAL PRESSURE BAS SHALL USE A PID LOOP TO MAINTAIN THE DIFFERENTIAL PRESSURE SETPOINT SETPOINT 
ACROSS THE REMOTE DIFFERENTIAL PRESSURE SENSOR.  THE ACROSS THE REMOTE DIFFERENTIAL PRESSURE SENSOR.  THE DIFFERENTIAL PRESSURE DIFFERENTIAL PRESSURE 
SETPOINT SHALL INITIALLY BE SET AT 15 PSI (ADJ. SETPOINT SHALL INITIALLY BE SET AT 15 PSI (ADJ. AS AS DETERMINED BY THE DETERMINED BY THE 
BALANCE CONTRACTOR).BALANCE CONTRACTOR).
THE OUTPUT OF THIS LOOP SHALL CONTROL THE STARTING, STOPPING, AND THE OUTPUT OF THIS LOOP SHALL CONTROL THE STARTING, STOPPING, AND SPEED SPEED 
OF THE PUMPS AS FOLLOWS:OF THE PUMPS AS FOLLOWS:

ON A PID OUTPUT OF GREATER THAN 95% FOR 5 MIN (ADJ.), THE BAS ON A PID OUTPUT OF GREATER THAN 95% FOR 5 MIN (ADJ.), THE BAS SHALL SHALL 
START AN ADDITIONAL PUMP.  THE NEW PUMP SHALL RAMP TO START AN ADDITIONAL PUMP.  THE NEW PUMP SHALL RAMP TO SPEED SPEED PER PER 
ADJUSTABLE ACCELERATION RATES.ADJUSTABLE ACCELERATION RATES.
IF MORE THAN ONE PUMP IS RUNNING, ON A PID OUTPUT OF LESS THAN IF MORE THAN ONE PUMP IS RUNNING, ON A PID OUTPUT OF LESS THAN 40% 40% 
(ADJ.) FOR 5 MIN (ADJ.), THE BAS SHALL STOP A PUMP.(ADJ.) FOR 5 MIN (ADJ.), THE BAS SHALL STOP A PUMP.

THE OUTPUT OF THE PID LOOP SHALL CONTROL THE VSD'S OF ALL OPERATING THE OUTPUT OF THE PID LOOP SHALL CONTROL THE VSD'S OF ALL OPERATING 
PUMPS AT THE SAME SPEED.PUMPS AT THE SAME SPEED.

BAS SHALL PROVE OPERATION OF EACH PUMP INDIVIDUALLY. UPON FAILURE BAS SHALL PROVE OPERATION OF EACH PUMP INDIVIDUALLY. UPON FAILURE OF A OF A 
PUMP, THE STANDBY SHALL BE STARTED (LEAD PUMP COMMAND IS PUMP, THE STANDBY SHALL BE STARTED (LEAD PUMP COMMAND IS NOT NOT 

REMOVED) AND AN ALARM SHALL BE ENUNCIATED.REMOVED) AND AN ALARM SHALL BE ENUNCIATED.
BAS SHALL MONITOR PUMP STATUS AND ACCUMULATE RUNTIME OF THE PUMPS.BAS SHALL MONITOR PUMP STATUS AND ACCUMULATE RUNTIME OF THE PUMPS.

THE BAS SHALL ROTATE THE LEAD AND LAG PUMPS ON A DAILY, WEEKLY, THE BAS SHALL ROTATE THE LEAD AND LAG PUMPS ON A DAILY, WEEKLY, 
MONTHLY, OR ON RUNTIME.MONTHLY, OR ON RUNTIME.

HW TEMPERATURE SETPOINT CONTROLHW TEMPERATURE SETPOINT CONTROL :  :  
BAS SHALL RESET THE HOT WATER SUPPLY TEMPERATURE SETPOINT LINEARLY BAS SHALL RESET THE HOT WATER SUPPLY TEMPERATURE SETPOINT LINEARLY FROM FROM 
180°F (ADJ.) TO 130°F (ADJ.) AS THE OA TEMPERATURE RISES FROM 180°F (ADJ.) TO 130°F (ADJ.) AS THE OA TEMPERATURE RISES FROM 20°F (ADJ.) TO 20°F (ADJ.) TO 
60°F (ADJ.).60°F (ADJ.).

STEAM VALVE CONTROL:STEAM VALVE CONTROL:
ON AN INCREASING LOAD:ON AN INCREASING LOAD:

AS THE PID CAPACITY OUTPUT RISES FROM 0-33% MODULATE OPEN THE 1/3 AS THE PID CAPACITY OUTPUT RISES FROM 0-33% MODULATE OPEN THE 1/3 
VALVE 0-100% WHILE THE 2/3 VALVE REMAIN CLOSED.VALVE 0-100% WHILE THE 2/3 VALVE REMAIN CLOSED.
AS THE PID CAPACITY OUTPUT RISES FROM 34-66% FULLY CLOSE THE 1/3 VALVE AS THE PID CAPACITY OUTPUT RISES FROM 34-66% FULLY CLOSE THE 1/3 VALVE 
AND MODULATE OPEN THE 2/3 VALVE 0-100%.AND MODULATE OPEN THE 2/3 VALVE 0-100%.
AS THE PID CAPACITY OUTPUT RISES FROM 67-100% MODULATE OPEN THE 1/3 AS THE PID CAPACITY OUTPUT RISES FROM 67-100% MODULATE OPEN THE 1/3 
VALVE 0-100% WHILE THE 2/3 VALVE REMAIN FULLY OPEN.VALVE 0-100% WHILE THE 2/3 VALVE REMAIN FULLY OPEN.

ON A DECREASING LOAD:ON A DECREASING LOAD:
AS THE PID CAPACITY OUTPUT DROPS FROM 100-67% MODULATE CLOSE THE 1/3 AS THE PID CAPACITY OUTPUT DROPS FROM 100-67% MODULATE CLOSE THE 1/3 
VALVE 100-0% WHILE THE 2/3 VALVE REMAINS FULLY OPEN.VALVE 100-0% WHILE THE 2/3 VALVE REMAINS FULLY OPEN.
AS THE PID CAPACITY OUTPUT DROPS FROM 66-34%AS THE PID CAPACITY OUTPUT DROPS FROM 66-34%

AT FIRST THE 1/3 VALVE IS FULLY CLOSED, AND MODULATE CLOSE THE 2/3 AT FIRST THE 1/3 VALVE IS FULLY CLOSED, AND MODULATE CLOSE THE 2/3 
VALVE 100-0%.VALVE 100-0%.
WHEN THE 2/3 VALVE IS LESS THAN 60% OPEN FOR A PERIOD OF 10 WHEN THE 2/3 VALVE IS LESS THAN 60% OPEN FOR A PERIOD OF 10 
MINUTES, FULLY CLOSE THE 2/3 VALVE AND FULLY OPEN THE 1/3 VALVE.MINUTES, FULLY CLOSE THE 2/3 VALVE AND FULLY OPEN THE 1/3 VALVE.

AS THE PID CAPACITY OUTPUT DROPS FROM 33-0% MODULATE CLOSE THE 1/3 AS THE PID CAPACITY OUTPUT DROPS FROM 33-0% MODULATE CLOSE THE 1/3 
VALVE 100-0% WHILE THE 2/3 VALVE REMAINS FULLY CLOSED.VALVE 100-0% WHILE THE 2/3 VALVE REMAINS FULLY CLOSED.

THE VALVES SHALL BE NORMALLY CLOSED AND SHALL FAIL CLOSED.THE VALVES SHALL BE NORMALLY CLOSED AND SHALL FAIL CLOSED.

STEAM PRESSURE:STEAM PRESSURE:  STEAM SUPPLY PRESSURE TO THE HEAT EXCHANGER SHALL BE  STEAM SUPPLY PRESSURE TO THE HEAT EXCHANGER SHALL BE 
MONITORED BY THE BAS AND ENUNCIATE AN ALARM IF IT FALLS BELOW 5 PSI (ADJ.).MONITORED BY THE BAS AND ENUNCIATE AN ALARM IF IT FALLS BELOW 5 PSI (ADJ.).

GRAPHICS AND TRENDSGRAPHICS AND TRENDS :  PROVIDE TRENDS, HISTORIAN BACKUP AND GRAPHIC DISPLAY FOR :  PROVIDE TRENDS, HISTORIAN BACKUP AND GRAPHIC DISPLAY FOR 
ALL CONTROL POINTS AND CALCULATED SET POINTS PER SPECIFICATIONS. ALC SHALL ALL CONTROL POINTS AND CALCULATED SET POINTS PER SPECIFICATIONS. ALC SHALL 
INCLUDE TRENDS IN EACH PROGRAM FOR ALL NETWORK INPUTS (KNOWN AS ANI AND BNI) INCLUDE TRENDS IN EACH PROGRAM FOR ALL NETWORK INPUTS (KNOWN AS ANI AND BNI) 
IN A PROJECT.IN A PROJECT.

SEQUENCE OF OPERATIONSEQUENCE OF OPERATION

1.1.

2.2.

3.3.

4.4.

Locate remote differential pressure sensor at most remote HW coil, as directed.  Locate remote differential pressure sensor at most remote HW coil, as directed.  
Install transmitter and bypass assembly no higher than 6 feet AFF.Install transmitter and bypass assembly no higher than 6 feet AFF.
Provide communications interface to the control system for diagnostic point Provide communications interface to the control system for diagnostic point 
information.information.
Provide high temperature (200°F, adj.) safety switch wired directly to steam valve Provide high temperature (200°F, adj.) safety switch wired directly to steam valve 
actuators.  Switch will override valves closed and auto-reset once temperature falls actuators.  Switch will override valves closed and auto-reset once temperature falls 
below 170°F (adj.).below 170°F (adj.).
Hydronic differential pressure manifolds shall reference detail A/C-602 for Hydronic differential pressure manifolds shall reference detail A/C-602 for 
components and installation.components and installation.

NOTESNOTES

C-401 NOTESC-401 NOTES

11

MINIMUM FLOW BYPASS LINE AND 2-WAY BYPASS VALVE FLOW SHALL BE SIZEDMINIMUM FLOW BYPASS LINE AND 2-WAY BYPASS VALVE FLOW SHALL BE SIZED
TO ALLOW FOR A SINGLE CHILLED WATER PUMP'S RECOMMENDED MINIMUM FLOWTO ALLOW FOR A SINGLE CHILLED WATER PUMP'S RECOMMENDED MINIMUM FLOW
WITH ALL LOAD CONTROL VALVES CLOSED. THE PUMP MANUFACTURER SHALLWITH ALL LOAD CONTROL VALVES CLOSED. THE PUMP MANUFACTURER SHALL
PROVIDE THE MINIMUM FLOW RATE TO THE BAS PROVIDER AND TESTING ADJUSTPROVIDE THE MINIMUM FLOW RATE TO THE BAS PROVIDER AND TESTING ADJUST
BALANCING (TAB) CONTRACTOR.BALANCING (TAB) CONTRACTOR.

22 MINIMUM FLOW BYPASS VALVE V2 SHALL BE SIZED FOR MINIMUM PUMP FLOW.MINIMUM FLOW BYPASS VALVE V2 SHALL BE SIZED FOR MINIMUM PUMP FLOW.

88
ENGINEER TO DETERMINE PLACEMENT OF BUILDING REMOTE DIFFERENTIALENGINEER TO DETERMINE PLACEMENT OF BUILDING REMOTE DIFFERENTIAL
PRESSURE TRANSDUCER.PRESSURE TRANSDUCER.
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bldg.PCHWx.CHWRT CHW Return TempAI

TS4TS4

TS3TS3

bldg.PCHWx.CHWST CHW Supply TempAI

CHW Valve bldg.PCHWx.CHWVDO

bldg.PCHWx.CHWVP CHW Valve PosAI

TS1TS1

bldg.PCHWx.SWTMP PCHW Supply TempAI

bldg.PCHWx.SPST SP-2 StatusDI

SP-2 S/S bldg.PCHWx.SPSSDO

SP-2 Speed bldg.PCHWx.SPSPDAO

bldg.PCHWx.SPALRM SP-2 AlarmDI

bldg.PCHWx.SPST SP-2 StatusAI

VFDVFD

InterfaceInterface

NOTE 2NOTE 2

SP-2SP-2

SP-1 S/S bldg.PCHWx.SPssDO

SP-1 Speed bldg.PCHWx.SPSPDAO

bldg.PCHWx.SPALRM SP-1 AlarmDI

bldg.PCHWx.SPST SP-1 StatusAI

VFDVFD

InterfaceInterface

NOTE 2NOTE 2

SP-1SP-1

bldg.PCHWx.RDP PCHW RDPAI

DPTDPT

NOTE 1NOTE 1
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CHWRCHWR
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bldg.PCHWx.RWT PCHW Return TempAI
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bldg.PCHWx.FLWALRM Flow AlarmDI
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CAMPUS CHWCAMPUS CHW

DRAINDRAIN

bldg.PCHWx.SPST SP-1 StatusDI

bldg.PCHWx.CHPALRM CHWP-2 StatusDI

CHWP-2 S/S bldg.PCHWx.CHPSSDO

CHWP-2 Speed bldg.PCHWx.CHSPDAO

bldg.PCHWx.CHPALRM CHWP-2 AlarmDI

bldg.PCHWx.CHPST CHWP-2 StatusAI

CS2CS2
VFDVFD

InterfaceInterface

bldg.PCHWx.CHPST CHWP-1 StatusDI CHWP-1 S/S bldg.PCHWx.CHPSSDO

CHWP-1 Speed bldg.PCHWx.CHPSPDAO

bldg.PCHWx.CHPALRM CHWP-AlarmDI

bldg.PCHWx.CHPST CHWP-1 StatusAI

InterfaceInterface

CS1CS1
VFDVFD

bldg.PCHWx.CHWFLW CHW Supply FlowAI

FM-1FM-1

1

OPTIONAL FEATUREOPTIONAL FEATURE

2

2

bldg.PCHWx.PCHWDP Differential PressureAI

EW Inlet Valve bldg.PCHWx.EWINVLVAO

N.C.N.C.

V1V1

PRESSURE REGULATED PRESSURE REGULATED 
CITY WATER CITY WATER 

WITH BACK FLOW PREVENTIONWITH BACK FLOW PREVENTION

CS1CS1

CS1CS1

FM-2FM-2

bldg.PCHWx.PCHFLW PCHW Supply FlowAI

EW Outlet Valve bldg.PCHWx.EWOVLVAO

N
.C
.

N
.C
.

V
4
V
4

N.O.N.O.

V2V2

Loop CHW Valve bldg.PCHWx.CHWRVAO

bldg.PCHWx.CHWRVP Loop CHW Valve PosAI

bldg.PCHWx.LOOPDP Differential PressureAI

LOOP PRESSURE LOOP PRESSURE 
DIFFERENTIAL DPT-1DIFFERENTIAL DPT-1

bldg.CHWx.CHWRP CHW Return PressureCP
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bldg.CHWx.CHWSP CHW Supply PressureAI

5

5

BACKFLOW BACKFLOW 
PREVENTER STATIONPREVENTER STATION

DCW/NPW DCW/NPW 
(CHW MAKEUP)(CHW MAKEUP)

FROM DCW/NPW FROM DCW/NPW 
SYSTEMSYSTEM

4

AUTOMATICALLY ACTIVATED AUTOMATICALLY ACTIVATED 
MAKE-UP WATER ASSEMBLYMAKE-UP WATER ASSEMBLY

TO EW WATER TO EW WATER 
MAKE-UPMAKE-UP
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C-402C-402

16 23

PROCESSPROCESS
CHILLEDCHILLED

WATER LOOPWATER LOOP

C402 POINTS LISTC402 POINTS LIST

POINT NAMEPOINT NAME POINT IO DESCRIPTORPOINT IO DESCRIPTOR
POINT TYPEPOINT TYPE

REMARKSREMARKS
AIAI AOAO DIDI DODO

bldg.PCHWx.SWTMPbldg.PCHWx.SWTMP PCHW Supply TempPCHW Supply Temp 11 00 00 00

bldg.PCHWx.SPSTbldg.PCHWx.SPST SP-2 StatusSP-2 Status 00 00 11 00

bldg.PCHWx.SPSTbldg.PCHWx.SPST SP-2 StatusSP-2 Status 11 00 00 00

bldg.PCHWx.SPSTbldg.PCHWx.SPST SP-1 StatusSP-1 Status 11 00 00 00

bldg.PCHWx.SPSTbldg.PCHWx.SPST SP-1 StatusSP-1 Status 00 00 11 00

bldg.PCHWx.SPssbldg.PCHWx.SPss SP-1 S/SSP-1 S/S 00 00 00 11

bldg.PCHWx.SPSSbldg.PCHWx.SPSS SP-2 S/SSP-2 S/S 00 00 00 11

bldg.PCHWx.SPSPDbldg.PCHWx.SPSPD SP-2 SpeedSP-2 Speed 00 11 00 00

bldg.PCHWx.SPSPDbldg.PCHWx.SPSPD SP-1 SpeedSP-1 Speed 00 11 00 00

bldg.PCHWx.SPALRMbldg.PCHWx.SPALRM SP-2 AlarmSP-2 Alarm 00 00 11 00

bldg.PCHWx.SPALRMbldg.PCHWx.SPALRM SP-1 AlarmSP-1 Alarm 00 00 11 00

bldg.PCHWx.RWTbldg.PCHWx.RWT PCHW Return TempPCHW Return Temp 11 00 00 00

bldg.PCHWx.RDPbldg.PCHWx.RDP PCHW RDPPCHW RDP 11 00 00 00

bldg.PCHWx.PCHWDPbldg.PCHWx.PCHWDP Differential PressureDifferential Pressure 11 00 00 00

bldg.PCHWx.PCHFLWbldg.PCHWx.PCHFLW PCHW Supply FlowPCHW Supply Flow 11 00 00 00

bldg.PCHWx.LOOPDPbldg.PCHWx.LOOPDP Differential PressureDifferential Pressure 11 00 00 00

bldg.PCHWx.FLWALRMbldg.PCHWx.FLWALRM Flow AlarmFlow Alarm 00 00 11 00

bldg.PCHWx.EWOVLVbldg.PCHWx.EWOVLV EW Outlet ValveEW Outlet Valve 00 11 00 00

bldg.PCHWx.EWINVLVbldg.PCHWx.EWINVLV EW Inlet ValveEW Inlet Valve 00 11 00 00

bldg.PCHWx.CHWVPbldg.PCHWx.CHWVP CHW Valve PosCHW Valve Pos 11 00 00 00

bldg.PCHWx.CHWVbldg.PCHWx.CHWV CHW ValveCHW Valve 00 00 00 11 Two position.Two position.

bldg.PCHWx.CHWSTbldg.PCHWx.CHWST CHW Supply TempCHW Supply Temp 11 00 00 00

bldg.PCHWx.CHWRVPbldg.PCHWx.CHWRVP Loop CHW Valve PosLoop CHW Valve Pos 11 00 00 00

bldg.PCHWx.CHWRVbldg.PCHWx.CHWRV Loop CHW ValveLoop CHW Valve 00 11 00 00

bldg.PCHWx.CHWRTbldg.PCHWx.CHWRT CHW Return TempCHW Return Temp 11 00 00 00

bldg.PCHWx.CHWFLWbldg.PCHWx.CHWFLW CHW Supply FlowCHW Supply Flow 11 00 00 00

bldg.PCHWx.CHSPDbldg.PCHWx.CHSPD CHWP-2 SpeedCHWP-2 Speed 00 11 00 00

bldg.PCHWx.CHPSTbldg.PCHWx.CHPST CHWP-2 StatusCHWP-2 Status 11 00 00 00

bldg.PCHWx.CHPSTbldg.PCHWx.CHPST CHWP-1 StatusCHWP-1 Status 00 00 11 00

bldg.PCHWx.CHPSTbldg.PCHWx.CHPST CHWP-1 StatusCHWP-1 Status 11 00 00 00

bldg.PCHWx.CHPSSbldg.PCHWx.CHPSS CHWP-2 S/SCHWP-2 S/S 00 00 00 11

bldg.PCHWx.CHPSSbldg.PCHWx.CHPSS CHWP-1 S/SCHWP-1 S/S 00 00 00 11

bldg.PCHWx.CHPSPDbldg.PCHWx.CHPSPD CHWP-1 SpeedCHWP-1 Speed 00 11 00 00

bldg.PCHWx.CHPALRMbldg.PCHWx.CHPALRM CHWP-2 StatusCHWP-2 Status 00 00 11 00

bldg.PCHWx.CHPALRMbldg.PCHWx.CHPALRM CHWP-2 AlarmCHWP-2 Alarm 00 00 11 00

bldg.PCHWx.CHPALRMbldg.PCHWx.CHPALRM CHWP-AlarmCHWP-Alarm 00 00 11 00

bldg.CHWx.CHWSPbldg.CHWx.CHWSP CHW Supply PressureCHW Supply Pressure 11 00 00 00

bldg.CHWx.CHWRPbldg.CHWx.CHWRP CHW Return PressureCHW Return Pressure 11 00 00 00

TOTALSTOTALS 1717 77 99 55

C-402 NOTESC-402 NOTES

11
EOR TO DECIDE IF LOOP PUMPS ARE REQUIRED BASED ON HYDRAULIC LOOPEOR TO DECIDE IF LOOP PUMPS ARE REQUIRED BASED ON HYDRAULIC LOOP
CALCULATIONS.CALCULATIONS.

22
BLIND FLANGE FOR TEMPORARY CHILLER CONNECTION. INCLUSION, SIZING ANDBLIND FLANGE FOR TEMPORARY CHILLER CONNECTION. INCLUSION, SIZING AND
LOCATION CONTINGENT ON REVIEW WITH UGA UEM/ENGINEERING.LOCATION CONTINGENT ON REVIEW WITH UGA UEM/ENGINEERING.

33
DIFFERENTIAL PRESSURE TRANSMITTER INITIAL BALANCED SET POINT SHALL BEDIFFERENTIAL PRESSURE TRANSMITTER INITIAL BALANCED SET POINT SHALL BE
DETERMINED THROUGH TEST AND BALANCE.DETERMINED THROUGH TEST AND BALANCE.

44
CHILLED WATER RETURN PRESSURE SHALL BE CALCULATED POINT. REFER TOCHILLED WATER RETURN PRESSURE SHALL BE CALCULATED POINT. REFER TO
DETAIL ON SHEET 1/C-602.DETAIL ON SHEET 1/C-602.

55

MINIMUM FLOW BYPASS LINE AND 2-WAY BYPASS VALVE FLOW SHALL BE SIZEDMINIMUM FLOW BYPASS LINE AND 2-WAY BYPASS VALVE FLOW SHALL BE SIZED
TO ALLOW FOR A SINGLE CHILLED WATER PUMP'S RECOMMENDED MINIMUM FLOWTO ALLOW FOR A SINGLE CHILLED WATER PUMP'S RECOMMENDED MINIMUM FLOW
WITH ALL LOAD CONTROL VALVES CLOSED. THE PUMP MANUFACTURER SHALLWITH ALL LOAD CONTROL VALVES CLOSED. THE PUMP MANUFACTURER SHALL
PROVIDE THE MINIMUM FLOW RATE TO THE BAS PROVIDER AND TESTING ADJUSTPROVIDE THE MINIMUM FLOW RATE TO THE BAS PROVIDER AND TESTING ADJUST
BALANCING (TAB) CONTRACTOR.BALANCING (TAB) CONTRACTOR.

#

1.1.

2.2.

a.a.

b.b.

3.3.

4.4.

5.5.

6.6.

7.7.

1.1.

2.2.

3.3.

4.4.

1.1.
2.2.
3.3.

GeneralGeneral : BAS shall fully control the secondary chilled water system and equipment and : BAS shall fully control the secondary chilled water system and equipment and 
provide monitoring and diagnostic information for management purposes.provide monitoring and diagnostic information for management purposes.

Cooling EnableCooling Enable : Cooling shall be enabled by the operator at the operator interface via : Cooling shall be enabled by the operator at the operator interface via 
a graphic HOA icon.a graphic HOA icon.

Primary CHW Pumps (Optional)Primary CHW Pumps (Optional) ::
Initially, primary pump bypass valve V4 shall be open to allow the chilled water Initially, primary pump bypass valve V4 shall be open to allow the chilled water 
loop (via other plants) to serve the heat exchanger. Primary chilled water pumps, loop (via other plants) to serve the heat exchanger. Primary chilled water pumps, 
CHWP-1 and CHWP-2 shall be off.CHWP-1 and CHWP-2 shall be off.
When pump bypass valve V4 is fully open and either of the following conditions When pump bypass valve V4 is fully open and either of the following conditions 
are met:are met:

On a drop in the heat exchanger differential pressure (measured at point on On a drop in the heat exchanger differential pressure (measured at point on 
primary/chilled water side of heat exchanger) below setpoint for 10 minutes primary/chilled water side of heat exchanger) below setpoint for 10 minutes 
(adj.) OR(adj.) OR
When the heat exchanger chilled water return temperature (TS-4) rises above When the heat exchanger chilled water return temperature (TS-4) rises above 
its alarm setpoint of 60 degrees,its alarm setpoint of 60 degrees,
the primary chilled water pumps (CHWP-1 or CHWP-2) shall be energized by the primary chilled water pumps (CHWP-1 or CHWP-2) shall be energized by 
the BAS.the BAS.

The primary building pump as selected by the primary/standby program shall be The primary building pump as selected by the primary/standby program shall be 
soft started to minimum speed. Reduced starting speed shall be determined by the soft started to minimum speed. Reduced starting speed shall be determined by the 
higher of the two: minimum flow of the pump or the minimum setting of the VFD higher of the two: minimum flow of the pump or the minimum setting of the VFD 
and shall be fully adjustable through the range of the drive. Reduced starting and shall be fully adjustable through the range of the drive. Reduced starting 
speed shall be set during testing, adjusting and balancing (TAB).speed shall be set during testing, adjusting and balancing (TAB).
After primary chilled water pump has been proven on, pump bypass valve V4 shall After primary chilled water pump has been proven on, pump bypass valve V4 shall 
modulate closed.modulate closed.
The primary chilled water remote differential pressure setpoint shall be maintained The primary chilled water remote differential pressure setpoint shall be maintained 
between maximum and minimum pressures. The maximum pressure limit is the between maximum and minimum pressures. The maximum pressure limit is the 
pressure required to provide full flow to the heat exchanger. The minimum pressure pressure required to provide full flow to the heat exchanger. The minimum pressure 
limit is the pressure correlating to the lowest speed the pump motor is allowed to limit is the pressure correlating to the lowest speed the pump motor is allowed to 
be operatedat to maintain stable pump operation.be operatedat to maintain stable pump operation.
The pump speed shall be modulated via its respective VFD to maintain the primary The pump speed shall be modulated via its respective VFD to maintain the primary 
heat exchanger differential pressure setpoint.heat exchanger differential pressure setpoint.
The primary heat exchanger differential pressure setpoint shall be determined by The primary heat exchanger differential pressure setpoint shall be determined by 
the BAS provider and TAB contractor as required to achieve the required building the BAS provider and TAB contractor as required to achieve the required building 
system performance.system performance.

Pump bypass valve V4 shall open and close within 60 seconds.Pump bypass valve V4 shall open and close within 60 seconds.

Secondary CHW PumpsSecondary CHW Pumps :  BAS shall control the pumps as follows::  BAS shall control the pumps as follows:
START/STOP: BAS shall command the operation of the lead pump and it shall run START/STOP: BAS shall command the operation of the lead pump and it shall run 
continuously whenever cooling is enabled.  The pump with the least runtime shall continuously whenever cooling is enabled.  The pump with the least runtime shall 
be selected as lead.  If the current lead pump has been in operation for more be selected as lead.  If the current lead pump has been in operation for more 
than 160 hours continuously (adj.) lead shall change to the lag pump.than 160 hours continuously (adj.) lead shall change to the lag pump.
PROOF: BAS shall prove pump operation and use the status indication via CT PROOF: BAS shall prove pump operation and use the status indication via CT 
sensor to accumulate runtime.  Upon failure of the lead pump, BAS shall energize sensor to accumulate runtime.  Upon failure of the lead pump, BAS shall energize 
the lag pump and enunciate a level 1 alarm.the lag pump and enunciate a level 1 alarm.
VFD CONTROL:  Whenever cooling is enabled, BAS shall control the output of the VFD CONTROL:  Whenever cooling is enabled, BAS shall control the output of the 
active pump VFDs to maintain the CHW remote differential pressure (RDP) setpoint active pump VFDs to maintain the CHW remote differential pressure (RDP) setpoint 
(determined by TAB; initially 10 PSID).  If the lead pump is unable to maintain the (determined by TAB; initially 10 PSID).  If the lead pump is unable to maintain the 
RDP set point for at least 5 minutes (adjustable), the lag pump shall be started RDP set point for at least 5 minutes (adjustable), the lag pump shall be started 
and ramped to match the lead pump speed.  If the lead and lag pumps are both and ramped to match the lead pump speed.  If the lead and lag pumps are both 
operating and the commanded speed is less than 40% (adj.) of the individual operating and the commanded speed is less than 40% (adj.) of the individual 
pump capacity for at least 5 minutes (adjustable) the lag pump shall be ramped pump capacity for at least 5 minutes (adjustable) the lag pump shall be ramped 
down to minimum speed and stopped.down to minimum speed and stopped.
On start and stop, the VFD shall ramp to speed and slow down within adjustable On start and stop, the VFD shall ramp to speed and slow down within adjustable 
acceleration and deceleration limits.acceleration and deceleration limits.

Chilled Water ValveChilled Water Valve :  BAS shall modulate the primary chilled water valve via PID loop :  BAS shall modulate the primary chilled water valve via PID loop 
to maintain the secondary chilled water temperature set point.  Whenever secondary to maintain the secondary chilled water temperature set point.  Whenever secondary 
pump flow is not proven the primary chilled water valve shall be closed.pump flow is not proven the primary chilled water valve shall be closed.

Water Flow AlarmWater Flow Alarm ::
BAS shall monitor the secondary chilled water system and enunciate an alarm whenever BAS shall monitor the secondary chilled water system and enunciate an alarm whenever 
flow is proven through the emergency water drain.flow is proven through the emergency water drain.

Emergency Water Mode (Critical Process Only)Emergency Water Mode (Critical Process Only) :  BAS shall enunciate an alarm AND :  BAS shall enunciate an alarm AND 
enable City Water whenever the following is true:enable City Water whenever the following is true:

Process chilled water system has been enabled for at least 15 minutes (adj.) ANDProcess chilled water system has been enabled for at least 15 minutes (adj.) AND
Secondary pump status has not been proven for at least 5 minutes (adj.) ANDSecondary pump status has not been proven for at least 5 minutes (adj.) AND
Secondary chilled water supply temperature exceeds set point plus 7°F (adj.) for 10 Secondary chilled water supply temperature exceeds set point plus 7°F (adj.) for 10 
minutes (adj.) continuously.  minutes (adj.) continuously.  

Operators shall be able to manually enable emergency water through the OWS with Operators shall be able to manually enable emergency water through the OWS with 
proper password authorization.  When emergency water mode is active the secondary proper password authorization.  When emergency water mode is active the secondary 
chilled water isolation valve shall be closed and domestic water isolation valves shall chilled water isolation valve shall be closed and domestic water isolation valves shall 
be opened to provide cooling.  Emergency water mode must be manually reset by the be opened to provide cooling.  Emergency water mode must be manually reset by the 
Operator.Operator.

Graphics and TrendsGraphics and Trends : Provide trends, historian backup and graphic display for all : Provide trends, historian backup and graphic display for all 
control points and calculated setpoints per specifications. ALC shall include trends in control points and calculated setpoints per specifications. ALC shall include trends in 
each program for all network inputs (known as ANI and BNI) in a project.each program for all network inputs (known as ANI and BNI) in a project.

SEQUENCE OF OPERATIONSEQUENCE OF OPERATION

1.1.

2.2.

3.3.

4.4.

5.5.

Locate remote differential pressure sensor at most remote CHW coil, as directed.  Locate remote differential pressure sensor at most remote CHW coil, as directed.  
Install transmitter and bypass assembly no higher than 6 feet AFF.Install transmitter and bypass assembly no higher than 6 feet AFF.
Provide communications interface to the control system for diagnostic point Provide communications interface to the control system for diagnostic point 
information.information.
City water connection and sequencing only applies to critical process water City water connection and sequencing only applies to critical process water 
systems.systems.
Hydronic differential pressure manifolds shall reference detail A/C-602 for Hydronic differential pressure manifolds shall reference detail A/C-602 for 
components and installation.components and installation.
Process chilled water systems and teh accompnaying emergecy make-up water Process chilled water systems and teh accompnaying emergecy make-up water 
system shall only be designed and installed after approval from FMD Engineering system shall only be designed and installed after approval from FMD Engineering 
and UEM.and UEM.

NOTESNOTES



A.A.

B.B.

PART 1 - SYSTEM DESCRIPTION:PART 1 - SYSTEM DESCRIPTION:
CHILLED WATER PUMPS ARE EACH SIZED FOR 100% OF THE TOTAL DESIGN FLOW AND SHALL OPERATE BASED ON CHILLED WATER PUMPS ARE EACH SIZED FOR 100% OF THE TOTAL DESIGN FLOW AND SHALL OPERATE BASED ON 
A PRIMARY/STANDBY CONTROL (N+1 REDUNDANCY).A PRIMARY/STANDBY CONTROL (N+1 REDUNDANCY).
CHILLED WATER IS DISTRIBUTED TO THE BUILDING AT A SUPPLY TEMPERATURE OF 42 DEGREES. THE SYSTEM MAY CHILLED WATER IS DISTRIBUTED TO THE BUILDING AT A SUPPLY TEMPERATURE OF 42 DEGREES. THE SYSTEM MAY 
OPERATE IN A "DECOUPLED" MODE USING TERTIARY CHILLED WATER PUMPS IN THE BUILDING OR IN A "COUPLED" OPERATE IN A "DECOUPLED" MODE USING TERTIARY CHILLED WATER PUMPS IN THE BUILDING OR IN A "COUPLED" 
MODE (NORMAL MODE OF OPERATION) USING PRIMARY/SECONDARY CHILLED WATER PUMPS ON THE CHILLED WATER MODE (NORMAL MODE OF OPERATION) USING PRIMARY/SECONDARY CHILLED WATER PUMPS ON THE CHILLED WATER 
LOOP WHEN REMOTE BUILDING CONDITIONS ALLOW. A NOTIFICATION SHALL BE GENERATED INDICATING WHETHER THE LOOP WHEN REMOTE BUILDING CONDITIONS ALLOW. A NOTIFICATION SHALL BE GENERATED INDICATING WHETHER THE 
BUILDING CHILLED WATER SYSTEM IN OPERATING IN "COUPLED" OR "DECOUPLED" MODE.BUILDING CHILLED WATER SYSTEM IN OPERATING IN "COUPLED" OR "DECOUPLED" MODE.

A.A.

B.B.
C.C.

1.1.
2.2.
3.3.
4.4.

PART 2 - SYSTEM CONTROL:PART 2 - SYSTEM CONTROL:
CHILLED WATER PUMPS SHALL BE INITIALLY MANUALLY INDEXED TO THE AUTOMATIC POSITION VIA THE HAND, OFF, CHILLED WATER PUMPS SHALL BE INITIALLY MANUALLY INDEXED TO THE AUTOMATIC POSITION VIA THE HAND, OFF, 
AUTO (HOA) SWITCH ON THE PUMP VARIABLE FREQUENCY DRIVE (VFD), AND SHALL BE ENABLED, DISABLED AND AUTO (HOA) SWITCH ON THE PUMP VARIABLE FREQUENCY DRIVE (VFD), AND SHALL BE ENABLED, DISABLED AND 
CONTROLLED BY THE BUILDING AUTOMATION SYSTEM (BAS).CONTROLLED BY THE BUILDING AUTOMATION SYSTEM (BAS).
CHILLED WATER VALVES SHALL BE OPENED, CLOSED AND CONTROLLED BY THE BAS.CHILLED WATER VALVES SHALL BE OPENED, CLOSED AND CONTROLLED BY THE BAS.
THE CHILLED WATER SYSTEM SHALL BE ENERGIZED:THE CHILLED WATER SYSTEM SHALL BE ENERGIZED:

MANUALLY THROUGH THE BAS OPERATOR'S WORKSTATION; ORMANUALLY THROUGH THE BAS OPERATOR'S WORKSTATION; OR
AUTOMATICALLY WHEN THE OUTDOOR AIR TEMPERATURE IS ABOVE 55 DEGREES FAHRENHEIT (ADJ.); ORAUTOMATICALLY WHEN THE OUTDOOR AIR TEMPERATURE IS ABOVE 55 DEGREES FAHRENHEIT (ADJ.); OR
AUTOMATICALLY ON A 365 DAY/24 HOUR GRAPHIC INTERFACE SCHEDULER PROGRAM; AND/ORAUTOMATICALLY ON A 365 DAY/24 HOUR GRAPHIC INTERFACE SCHEDULER PROGRAM; AND/OR
AUTOMATICALLY ON A NEED FOR CHILLED WATER FROM ANY SYSTEM VALVE.AUTOMATICALLY ON A NEED FOR CHILLED WATER FROM ANY SYSTEM VALVE.
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bldg.CHWx.CHWPST CHWP-1 StatusDI
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bldg.CHWx.CHWR2TMP CHW Return TempAI bldg.CHWx.CHWR1TMP CHW Return TempAI

bldg.CHWx.BYPV Valve PositionAI

CV-BYPASS bldg.CHWx.BYPVPAO
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bldg.CHWx.MINFVP Valve PositionAI

CV-BYPASS bldg.CHWx.MINFVAO
MINIMUM FLOW MINIMUM FLOW 
BYPASS VALVE BYPASS VALVE 
V2V2

bldg.CHWx.BLDGDP CHW DPT-2AI

EXAMPLE EXAMPLE 
BUILDING LOAD BUILDING LOAD 
(E.G. AHU, (E.G. AHU, 

FCU)FCU)

1.1.
GENERAL NOTES:GENERAL NOTES:

PROVIDE PRESSURE TEST PLUGS ACROSS DPT FOR TAB AND PROVIDE PRESSURE TEST PLUGS ACROSS DPT FOR TAB AND 
COMMISSIONING VERIFICATION AND TROUBLESHOOTING.COMMISSIONING VERIFICATION AND TROUBLESHOOTING.

A.A.

B.B.
a.a.

b.b.

C.C.

D.D.
E.E.

F.F.

G.G.

H.H.

I.I.

J.J.

K.K.

PART 3 - PUMP CONTROL:PART 3 - PUMP CONTROL:
INITIALLY, TERTIARY PUMP BYPASS VALVE V3 AND CHILLED WATER LOOP RETURN VALVE V1 SHALL BE FULLY OPEN INITIALLY, TERTIARY PUMP BYPASS VALVE V3 AND CHILLED WATER LOOP RETURN VALVE V1 SHALL BE FULLY OPEN 
TO ALLOW THE CHILLED WATER LOOP (VIA OTHER PLANTS) TO SERVE THE BUILDING. BUILDING PUMPS, CHWP-1 AND TO ALLOW THE CHILLED WATER LOOP (VIA OTHER PLANTS) TO SERVE THE BUILDING. BUILDING PUMPS, CHWP-1 AND 
CHWP-2 SHALL BE OFF.CHWP-2 SHALL BE OFF.
WHEN PUMP BYPASS VALVE V3 IS FULLY OPEN AND EITHER OF THE FOLLOWING CONDITIONS ARE MET:WHEN PUMP BYPASS VALVE V3 IS FULLY OPEN AND EITHER OF THE FOLLOWING CONDITIONS ARE MET:

ON A DROP IN THE BUILDING REMOTE DIFFERENTIAL PRESSURE (MEASURED AT REMOTE POINT IN BUILDING; ON A DROP IN THE BUILDING REMOTE DIFFERENTIAL PRESSURE (MEASURED AT REMOTE POINT IN BUILDING; 
DPT-2) BELOW SETPOINT FOR 10 MINUTES (ADJ.) WITH THE MINIMUM FLOW BYPASS VALVE FULLY CLOSED; OR DPT-2) BELOW SETPOINT FOR 10 MINUTES (ADJ.) WITH THE MINIMUM FLOW BYPASS VALVE FULLY CLOSED; OR 
WHEN THE BUILDING CHILLED WATER RETURN TEMPERATURE (TS-2) RISES ABOVE ITS ALARM SETPOINT OF 60 WHEN THE BUILDING CHILLED WATER RETURN TEMPERATURE (TS-2) RISES ABOVE ITS ALARM SETPOINT OF 60 
DEGREES, DEGREES, 
THE PRIMARY BUILDING PUMP (CHWP-1 OR CHWP-2) SHALL BE ENERGIZED BY THE BAS.THE PRIMARY BUILDING PUMP (CHWP-1 OR CHWP-2) SHALL BE ENERGIZED BY THE BAS.

THE PRIMARY BUILDING PUMP AS SELECTED BY THE PRIMARY/STANDBY PROGRAM SHALL BE SOFT STARTED TO THE PRIMARY BUILDING PUMP AS SELECTED BY THE PRIMARY/STANDBY PROGRAM SHALL BE SOFT STARTED TO 
MINIMUM SPEED AFTER MINIMUM BYPASS VALVE V2 HAS BEEN PROVEN FULLY OPEN. REDUCED STARTING SPEED MINIMUM SPEED AFTER MINIMUM BYPASS VALVE V2 HAS BEEN PROVEN FULLY OPEN. REDUCED STARTING SPEED 
SHALL BE DETERMINED BY THE HIGHER OF THE TWO: MINIMUM FLOW OF THE PUMP OR THE MINIMUM SETTING OF SHALL BE DETERMINED BY THE HIGHER OF THE TWO: MINIMUM FLOW OF THE PUMP OR THE MINIMUM SETTING OF 
THE VFD AND SHALL BE FULLY ADJUSTABLE THROUGH THE RANGE OF THE DRIVE. REDUCED STARTING SPEED SHALL THE VFD AND SHALL BE FULLY ADJUSTABLE THROUGH THE RANGE OF THE DRIVE. REDUCED STARTING SPEED SHALL 
BE SET DURING TESTING, ADJUSTING AND BALANCING (TAB).BE SET DURING TESTING, ADJUSTING AND BALANCING (TAB).
AFTER BUILDING PUMP HAS BEEN PROVEN ON, PUMP BYPASS VALVE V3 SHALL MODULATE CLOSED.AFTER BUILDING PUMP HAS BEEN PROVEN ON, PUMP BYPASS VALVE V3 SHALL MODULATE CLOSED.
THE BUILDING REMOTE DIFFERENTIAL PRESSURE SETPOINT SHALL BE MAINTAINED BETWEEN MAXIMUM AND MINIMUM THE BUILDING REMOTE DIFFERENTIAL PRESSURE SETPOINT SHALL BE MAINTAINED BETWEEN MAXIMUM AND MINIMUM 
PRESSURES. THE MAXIMUM PRESSURE LIMIT IS THE PRESSURE REQUIRED TO PROVIDE FULL FLOW TO ALL BUILDING PRESSURES. THE MAXIMUM PRESSURE LIMIT IS THE PRESSURE REQUIRED TO PROVIDE FULL FLOW TO ALL BUILDING 
END-USE CHILLED WATER CONTROL VALVES SIMULTANEOUSLY EXCLUDING THE MINIMUM BYPASS VALVE V2 END-USE CHILLED WATER CONTROL VALVES SIMULTANEOUSLY EXCLUDING THE MINIMUM BYPASS VALVE V2 
(DETERMINED AT TAB). THE MINIMUM PRESSURE LIMIT IS THE PRESSURE CORRELATING TO THE LOWEST SPEED THE (DETERMINED AT TAB). THE MINIMUM PRESSURE LIMIT IS THE PRESSURE CORRELATING TO THE LOWEST SPEED THE 
PUMP MOTOR IS ALLOWED TO BE OPERATED AT TO MAINTAIN STABLE PUMP OPERATION.PUMP MOTOR IS ALLOWED TO BE OPERATED AT TO MAINTAIN STABLE PUMP OPERATION.
THE PUMP SPEED SHALL BE MODULATED VIA ITS RESPECTIVE VFD TO MAINTAIN THE BUILDING REMOTE DIFFERENTIAL THE PUMP SPEED SHALL BE MODULATED VIA ITS RESPECTIVE VFD TO MAINTAIN THE BUILDING REMOTE DIFFERENTIAL 
PRESSURE SETPOINT AS BEEN BY DIFFERENTIAL PRESSURE TRANSMITTER DPT-2.PRESSURE SETPOINT AS BEEN BY DIFFERENTIAL PRESSURE TRANSMITTER DPT-2.
ON A DROP IN THE BUILDING REMOTE DIFFERENTIAL PRESSURE WITH THE MINIMUM FLOW BYPASS VALVE FULLY ON A DROP IN THE BUILDING REMOTE DIFFERENTIAL PRESSURE WITH THE MINIMUM FLOW BYPASS VALVE FULLY 
CLOSED, THE LOOP PRIMARY PUMP SPEED SHALL BE INCREASED VIA THE PUMP VFD TO MAINTAIN THE BUILDING CLOSED, THE LOOP PRIMARY PUMP SPEED SHALL BE INCREASED VIA THE PUMP VFD TO MAINTAIN THE BUILDING 
REMOTE DIFFERENTIAL SETPOINT.REMOTE DIFFERENTIAL SETPOINT.
ON A RISE IN THE BUILDING REMOTE DIFFERENTIAL PRESSURE THE PUMP SPEED SHALL BE DECREASED TO MAINTAIN ON A RISE IN THE BUILDING REMOTE DIFFERENTIAL PRESSURE THE PUMP SPEED SHALL BE DECREASED TO MAINTAIN 
THE BUILDING REMOTE DIFFERENTIAL SETPOINT.THE BUILDING REMOTE DIFFERENTIAL SETPOINT.
THE BUILDING REMOTE DIFFERENTIAL PRESSURE SETPOINT SHALL BE DETERMINED BY THE BAS PROVIDER AND TAB THE BUILDING REMOTE DIFFERENTIAL PRESSURE SETPOINT SHALL BE DETERMINED BY THE BAS PROVIDER AND TAB 
CONTRACTOR AS REQUIRED TO ACHIEVE THE REQUIRED BUILDING SYSTEM PERFORMANCE.CONTRACTOR AS REQUIRED TO ACHIEVE THE REQUIRED BUILDING SYSTEM PERFORMANCE.
THE CHILLED WATER DIFFERENTIAL PRESSURE SETPOINT (DPT-2) SHALL BE RESET TO ALWAYS HAVE ONE CHILLED THE CHILLED WATER DIFFERENTIAL PRESSURE SETPOINT (DPT-2) SHALL BE RESET TO ALWAYS HAVE ONE CHILLED 
WATER CONTROL VALVE ON ITS PIPING DISTRIBUTION 80% OPEN SO THE PUMP OPERATES AT THE LOWEST SPEED WATER CONTROL VALVE ON ITS PIPING DISTRIBUTION 80% OPEN SO THE PUMP OPERATES AT THE LOWEST SPEED 
AND PRESSURE REQUIRED TO SATISFY THE CURRENT LOAD (DEMAND RESET). EVERY 15 MINUTES ALL CHILLED WATER AND PRESSURE REQUIRED TO SATISFY THE CURRENT LOAD (DEMAND RESET). EVERY 15 MINUTES ALL CHILLED WATER 
VALVES SHALL BE POLLED. WHEN THE MOST OPEN CHILLED WATER VALVE IS MORE THAN 80% OPEN, THE BAS VALVES SHALL BE POLLED. WHEN THE MOST OPEN CHILLED WATER VALVE IS MORE THAN 80% OPEN, THE BAS 
SHALL THE RESET THE DIFFERENTIAL PRESSURE SETPOINT UP BY 0.5 PSI. WHEN ALL COOLING CONTROL VALVES ARE SHALL THE RESET THE DIFFERENTIAL PRESSURE SETPOINT UP BY 0.5 PSI. WHEN ALL COOLING CONTROL VALVES ARE 
60% OPEN OR BELOW, THE BAS SHALL RESET THE DIFFERENTIAL PRESSURE SETPOINT DOWN BY 0.25 PSI.60% OPEN OR BELOW, THE BAS SHALL RESET THE DIFFERENTIAL PRESSURE SETPOINT DOWN BY 0.25 PSI.
PUMP BYPASS VALVES AND V3 SHALL OPEN AND CLOSE WITHIN 60 SECONDS.PUMP BYPASS VALVES AND V3 SHALL OPEN AND CLOSE WITHIN 60 SECONDS.

A.A.

B.B.

C.C.
D.D.

E.E.

F.F.

G.G.
H.H.

PART 4 - PUMP MINIMUM FLOW BYPASS CONTROL VALVE:PART 4 - PUMP MINIMUM FLOW BYPASS CONTROL VALVE:
THE CHILLED WATER MINIMUM FLOW BYPASS SHALL BE PROVIDED BY AN END OF LINE 2-WAY VALVE V2 AS CALLED THE CHILLED WATER MINIMUM FLOW BYPASS SHALL BE PROVIDED BY AN END OF LINE 2-WAY VALVE V2 AS CALLED 
FOR ON THE SCHEMATICS AND DRAWINGS.FOR ON THE SCHEMATICS AND DRAWINGS.
MINIMUM FLOW BYPASS LINE AND 2-WAY BYPASS VALVE FLOW SHALL BE SIZED TO ALLOW FOR A SINGLE CHILLED MINIMUM FLOW BYPASS LINE AND 2-WAY BYPASS VALVE FLOW SHALL BE SIZED TO ALLOW FOR A SINGLE CHILLED 
WATER PUMP'S RECOMMENDED MINIMUM FLOW WITH ALL LOAD CONTROL VALVES CLOSED. THE PUMP MANUFACTURER WATER PUMP'S RECOMMENDED MINIMUM FLOW WITH ALL LOAD CONTROL VALVES CLOSED. THE PUMP MANUFACTURER 
SHALL PROVIDE THE MINIMUM FLOW RATE TO THE BAS PROVIDER AND TESTING, ADJUST AND BALANCING (TAB) SHALL PROVIDE THE MINIMUM FLOW RATE TO THE BAS PROVIDER AND TESTING, ADJUST AND BALANCING (TAB) 
CONTRACTOR.CONTRACTOR.
THE MINIMUM FLOW BYPASS VALVE SHALL BE A NORMALLY OPEN VALVE.THE MINIMUM FLOW BYPASS VALVE SHALL BE A NORMALLY OPEN VALVE.
THE MINIMUM FLOW BYPASS VALVE SHALL BE MODULATED TO THE FULLY OPEN POSITION WHEN THE SYSTEM IS THE MINIMUM FLOW BYPASS VALVE SHALL BE MODULATED TO THE FULLY OPEN POSITION WHEN THE SYSTEM IS 
SHUTDOWN. THIS SHALL BE DONE TO PREVENT WATER HAMMER WHEN A PUMP IS STARTED AND TO ALLOW FOR SHUTDOWN. THIS SHALL BE DONE TO PREVENT WATER HAMMER WHEN A PUMP IS STARTED AND TO ALLOW FOR 
MINIMUM FLOW WHEN THE SYSTEM CALLS FOR PUMP OPERATION.MINIMUM FLOW WHEN THE SYSTEM CALLS FOR PUMP OPERATION.
FOLLOWING THE CONFIRMED START OF THE LEAD CHILLED WATER PUMP AT MINIMUM SPEED, THE BAS SHALL FIRST FOLLOWING THE CONFIRMED START OF THE LEAD CHILLED WATER PUMP AT MINIMUM SPEED, THE BAS SHALL FIRST 
MODULATE THE MINIMUM FLOW BYPASS VALVE TO MAINTAIN SYSTEM DIFFERENTIAL PRESSURE.MODULATE THE MINIMUM FLOW BYPASS VALVE TO MAINTAIN SYSTEM DIFFERENTIAL PRESSURE.
ON A DROP IN THE BUILDING REMOTE DIFFERENTIAL PRESSURE BELOW SETPOINT, BEFORE INCREASING CHILLED ON A DROP IN THE BUILDING REMOTE DIFFERENTIAL PRESSURE BELOW SETPOINT, BEFORE INCREASING CHILLED 
WATER PUMP SPEED, THE MINIMUM FLOW BYPASS VALVE V2 SHALL FIRST MODULATE CLOSED TO MAINTAIN THE WATER PUMP SPEED, THE MINIMUM FLOW BYPASS VALVE V2 SHALL FIRST MODULATE CLOSED TO MAINTAIN THE 
SYSTEM DIFFERENTIAL SETPOINT, ON A CONTINUED DROP IN SYSTEM PRESSURE WITH THE BYPASS VALVE FULLY SYSTEM DIFFERENTIAL SETPOINT, ON A CONTINUED DROP IN SYSTEM PRESSURE WITH THE BYPASS VALVE FULLY 
CLOSED, THE LEAD PUMP SPEED SHALL BE INCREASED VIA THE PUMP VFD TO MAINTAIN SYSTEM DIFFERENTIAL CLOSED, THE LEAD PUMP SPEED SHALL BE INCREASED VIA THE PUMP VFD TO MAINTAIN SYSTEM DIFFERENTIAL 
PRESSURE SETPOINT (REFER TO PART 3 - PUMP CONTROL).PRESSURE SETPOINT (REFER TO PART 3 - PUMP CONTROL).
ON A RISE IN BUILDING REMOTE DIFFERENTIAL PRESSURE ABOVE SETPOINT, THE REVERSE SHALL OCCUR.ON A RISE IN BUILDING REMOTE DIFFERENTIAL PRESSURE ABOVE SETPOINT, THE REVERSE SHALL OCCUR.
ON A RISE IN BUILDING REMOTE DIFFERENTIAL PRESSURE WITH THE PUMP OPERATING AT MINIMUM SPEED, THE ON A RISE IN BUILDING REMOTE DIFFERENTIAL PRESSURE WITH THE PUMP OPERATING AT MINIMUM SPEED, THE 
MINIMUM FLOW BYPASS VALVE SHALL MODULATE OPEN.MINIMUM FLOW BYPASS VALVE SHALL MODULATE OPEN.

A.A.
B.B.

C.C.

PART 5 - OPTIONAL DEHUMIDIFICATION SEQUENCE ADDITION:PART 5 - OPTIONAL DEHUMIDIFICATION SEQUENCE ADDITION:
2-WAY CAMPUS CHILLED WATER LOOP RETURN VALVE V1 SHALL BE NORMALLY CLOSED.2-WAY CAMPUS CHILLED WATER LOOP RETURN VALVE V1 SHALL BE NORMALLY CLOSED.
CONTROL VALVE V1 SHALL BE MODULATED TO MAINTAIN CHILLED WATER LOOP RETURN TEMPERATURE SETPOINT AT CONTROL VALVE V1 SHALL BE MODULATED TO MAINTAIN CHILLED WATER LOOP RETURN TEMPERATURE SETPOINT AT 
55°F (ADJ.) AS SEEN BY TS2. THIS SHALL VARY THE FLOW THROUGH THE DECOUPLER LINE.55°F (ADJ.) AS SEEN BY TS2. THIS SHALL VARY THE FLOW THROUGH THE DECOUPLER LINE.
WHEN THE BAS COMMANDS ANY AHU/FCU INTO DEHUMIDIFICATION MODE AND THE ASSOCIATED AHU COOLING COIL WHEN THE BAS COMMANDS ANY AHU/FCU INTO DEHUMIDIFICATION MODE AND THE ASSOCIATED AHU COOLING COIL 
CONTROL VALVE REACHES 100% OPEN, CHILLED WATER RETURN TEMPERATURE CONTROL OF VALVE V1 SHALL BE CONTROL VALVE REACHES 100% OPEN, CHILLED WATER RETURN TEMPERATURE CONTROL OF VALVE V1 SHALL BE 
OVERRIDDEN AND VALVE V1 SHALL SLOWLY OPEN TO REDUCE THE CHILLED WATER RETURN TEMPERATURE BY 0.5°F OVERRIDDEN AND VALVE V1 SHALL SLOWLY OPEN TO REDUCE THE CHILLED WATER RETURN TEMPERATURE BY 0.5°F 
EVERY 10 MINUTES AS SEEN BY TS4. WHEN THE ASSOCIATED AHU IS NO LONGER IS DEHUMIDIFICATION MODE, EVERY 10 MINUTES AS SEEN BY TS4. WHEN THE ASSOCIATED AHU IS NO LONGER IS DEHUMIDIFICATION MODE, 
CONTROL OF V1 SHALL RETURN TO MAINTAIN CHILLED WATER RETURN TEMPERATURE SETPOINT.CONTROL OF V1 SHALL RETURN TO MAINTAIN CHILLED WATER RETURN TEMPERATURE SETPOINT.

A.A.

B.B.

C.C.

D.D.
E.E.
F.F.
G.G.

PART 6 - ALARMS & FAILURE MODES:PART 6 - ALARMS & FAILURE MODES:
FAILURE OF A PUMP TO OPERATE 60 SECONDS AFTER BEING COMMANDED ON (AS SENSED BY ITS CURRENT FAILURE OF A PUMP TO OPERATE 60 SECONDS AFTER BEING COMMANDED ON (AS SENSED BY ITS CURRENT 
TRANSFORMER), OR LOSS OF PROOF, SHALL BE ALARMED TO THE BAS. THE FAILED PUMP SHALL DE-ENERGIZE AND TRANSFORMER), OR LOSS OF PROOF, SHALL BE ALARMED TO THE BAS. THE FAILED PUMP SHALL DE-ENERGIZE AND 
THE STANDBY PUMP SHALL ENERGIZE. UPON PROOF OF LAG PUMP OPERATING, THE FAILED PUMP ALARM SHALL THE STANDBY PUMP SHALL ENERGIZE. UPON PROOF OF LAG PUMP OPERATING, THE FAILED PUMP ALARM SHALL 
REMAIN UNTIL MANUALLY RESET BY OPERATOR.REMAIN UNTIL MANUALLY RESET BY OPERATOR.
CHILLED WATER SUPPLY TEMPERATURE EXCEEDS 50°F (ADJ.) FOR 10 MINUTES SHALL GENERATE AN ALARM TO THE CHILLED WATER SUPPLY TEMPERATURE EXCEEDS 50°F (ADJ.) FOR 10 MINUTES SHALL GENERATE AN ALARM TO THE 
BAS.BAS.
BUILDING REMOTE DIFFERENTIAL PRESSURE ABOVE THE HIGH LIMIT OR BELOW THE LOW LIMIT (LIMIT TO BE BUILDING REMOTE DIFFERENTIAL PRESSURE ABOVE THE HIGH LIMIT OR BELOW THE LOW LIMIT (LIMIT TO BE 
ESTABLISHED BY THE TAB CONTRACTOR AND BAS PROVIDER) SHALL BE ALARMED TO THE BAS.ESTABLISHED BY THE TAB CONTRACTOR AND BAS PROVIDER) SHALL BE ALARMED TO THE BAS.
CHILLED WATER LOOP RETURN VALVE V1 SHALL FAIL OPEN.CHILLED WATER LOOP RETURN VALVE V1 SHALL FAIL OPEN.
MINIMUM PUMP FLOW BYPASS VALVE V2 SHALL FAIL OPEN.MINIMUM PUMP FLOW BYPASS VALVE V2 SHALL FAIL OPEN.
TERTIARY PUMP BYPASS VALVE V3 SHALL FAIL OPEN..TERTIARY PUMP BYPASS VALVE V3 SHALL FAIL OPEN..
UPON A LOSS OF BUILDING POWER, CHILLED WATER DISTRIBUTION OPERATION SHALL BE DISABLED.UPON A LOSS OF BUILDING POWER, CHILLED WATER DISTRIBUTION OPERATION SHALL BE DISABLED.

A.A.

a.a.

b.b.

c.c.

BAS TRENDINGBAS TRENDING
PROVIDE TRENDS, HISTORIAN BACKUP AND GRAPHIC DISPLAY FOR ALL CONTROL POINTS AND CALCULATED SET POINTS PROVIDE TRENDS, HISTORIAN BACKUP AND GRAPHIC DISPLAY FOR ALL CONTROL POINTS AND CALCULATED SET POINTS 
PER SPECIFICATIONS. ALC SHALL INCLUDE TRENDS IN EACH PROGRAM FOR ALL NETWORK INPUTS (KNOWN AS ANI AND PER SPECIFICATIONS. ALC SHALL INCLUDE TRENDS IN EACH PROGRAM FOR ALL NETWORK INPUTS (KNOWN AS ANI AND 
BNI) IN A PROJECT.BNI) IN A PROJECT.

THE BAS CONTROLLER SHALL MONITOR THE CHILLED WATER SUPPLY TEMPERATURES (TS1, TS3 AND TS5), CHILLED THE BAS CONTROLLER SHALL MONITOR THE CHILLED WATER SUPPLY TEMPERATURES (TS1, TS3 AND TS5), CHILLED 
WATER RETURN TEMPERATURES (TS2 AND TS4) AND CHILLED WATER FLOW TO THE BUILDING (FM1 AND FM2) AND WATER RETURN TEMPERATURES (TS2 AND TS4) AND CHILLED WATER FLOW TO THE BUILDING (FM1 AND FM2) AND 
CALCULATE CURRENT ENERGY DEMAND ON A CONTINUAL BASIS. THESE VALUES SHALL BE MADE AVAILABLE TO THE CALCULATE CURRENT ENERGY DEMAND ON A CONTINUAL BASIS. THESE VALUES SHALL BE MADE AVAILABLE TO THE 
BAS AT ALL TIMES.BAS AT ALL TIMES.

ALARM WILL BE GENERATED AS FOLLOWS: INVALID READING: SENSOR READINGS INDICATE AN INVALID DEMAND ALARM WILL BE GENERATED AS FOLLOWS: INVALID READING: SENSOR READINGS INDICATE AN INVALID DEMAND 
VALUE.VALUE.
PEAK DEMAND HISTORY: THE CONTROLLER WILL MONITOR AND RECORD THE PEAD (HIGH AND LOW) DEMAND PEAK DEMAND HISTORY: THE CONTROLLER WILL MONITOR AND RECORD THE PEAD (HIGH AND LOW) DEMAND 
READING FROM THE CHILLED WATER ENERGY METER. PEAK READING WILL BE ON A DAILY, MONTH-TO-DATE, AND READING FROM THE CHILLED WATER ENERGY METER. PEAK READING WILL BE ON A DAILY, MONTH-TO-DATE, AND 
YEAR-TO-DATE BASIS.YEAR-TO-DATE BASIS.
USAGE HISTORY: THE CONTROLLER WILL MONITOR AND RECORD CHILLED WATER ENERGY METER READINGS SO AS USAGE HISTORY: THE CONTROLLER WILL MONITOR AND RECORD CHILLED WATER ENERGY METER READINGS SO AS 
TO PROVIDE AN ENERGY CONSUMPTION HISTORY, USAGE READING WILL BE RECORDED ON A DAILY, MONTH-TO-TO PROVIDE AN ENERGY CONSUMPTION HISTORY, USAGE READING WILL BE RECORDED ON A DAILY, MONTH-TO-
DATE, AND YEAR-TO-DATE BASIS.DATE, AND YEAR-TO-DATE BASIS.

1.1.
NOTESNOTES::

HYDRONIC DIFFERENTIAL PRESSURE MANIFOLDS SHALL REFERENCE DETAIL A/C-602 FOR COMPONENTS AND HYDRONIC DIFFERENTIAL PRESSURE MANIFOLDS SHALL REFERENCE DETAIL A/C-602 FOR COMPONENTS AND 
INSTALLATION.INSTALLATION.

SEQUENCE OF OPERATIONS:SEQUENCE OF OPERATIONS:

N.O.N.O.

V3V3

1

VFDVFD

TY
P

TY
P

TYPICAL TWO-WAY RETURN TYPICAL TWO-WAY RETURN 
VALVE FOR BUILDING LOADSVALVE FOR BUILDING LOADS

2

TY
P

TY
P

TYPICAL TWO-WAY RETURN TYPICAL TWO-WAY RETURN 
VALVE FOR BUILDING LOADSVALVE FOR BUILDING LOADS

TS3TS3TS1TS1

TS2TS2 TS4TS4

TS5TS5

BUILDING REMOTE DIFFERENTIAL BUILDING REMOTE DIFFERENTIAL 
PRESSURE DPT-2PRESSURE DPT-2

DECOUPLER DECOUPLER 
LINE CHECK LINE CHECK 
VALVEVALVE

A.A.

a.a.
b.b.

B.B.

C.C.

PART 7 - PROGRAMS:PART 7 - PROGRAMS:
THE BAS SHALL MONITOR PUMP STATUS AND ACCUMULATE RUNTIME OF THE PUMPS. THE BAS PRIMARY/STANDBY THE BAS SHALL MONITOR PUMP STATUS AND ACCUMULATE RUNTIME OF THE PUMPS. THE BAS PRIMARY/STANDBY 
PUMP PROGRAM SHALL BE WRITTEN BY THE CONTROLS PROVIDER TO ROTATE THE PRIMARY/STANDBY PUMPS AS PUMP PROGRAM SHALL BE WRITTEN BY THE CONTROLS PROVIDER TO ROTATE THE PRIMARY/STANDBY PUMPS AS 
FOLLOWS:FOLLOWS:

WHENEVERY A PUMP IS STARTED, THE BAS SHALL START THE PUMP WITH THE LEAST RUNTIME HOURS.WHENEVERY A PUMP IS STARTED, THE BAS SHALL START THE PUMP WITH THE LEAST RUNTIME HOURS.
IF THE PRIMARY PUMP HAS NOT CHANGED AFTER 7 DAYS, THE BAS SHALL FORCE A PRIMARY PUMP CHANGE.IF THE PRIMARY PUMP HAS NOT CHANGED AFTER 7 DAYS, THE BAS SHALL FORCE A PRIMARY PUMP CHANGE.

THE DIFFERENTIAL PRESSURE DEMAND RESET PROGRAM SHALL BE WRITTEN BY THE BAS PROVIDER SO THE PUMP(S) THE DIFFERENTIAL PRESSURE DEMAND RESET PROGRAM SHALL BE WRITTEN BY THE BAS PROVIDER SO THE PUMP(S) 
OPERATE AT THE LOWEST SPEED AND PRESSURE REQUIRED TO SATISFY THE CURRENT LOAD.OPERATE AT THE LOWEST SPEED AND PRESSURE REQUIRED TO SATISFY THE CURRENT LOAD.
THE BAS SHALL BE CONNECTED TO THE VARIABLE FREQUENCY DRIVES FOR NUMERIC AND GRAPHIC DISPLAY OF ALL THE BAS SHALL BE CONNECTED TO THE VARIABLE FREQUENCY DRIVES FOR NUMERIC AND GRAPHIC DISPLAY OF ALL 
CHILLED WATER PUMP PARAMETERS THAT ARE SPECIFIED TO BE DISPLAYED.CHILLED WATER PUMP PARAMETERS THAT ARE SPECIFIED TO BE DISPLAYED.

A.A.
1.1.
2.2.
3.3.
4.4.
5.5.
6.6.
7.7.
8.8.
9.9.
10.10.
11.11.
12.12.
13.13.
14.14.
15.15.
16.16.
17.17.
18.18.

BAS GRAPHICSBAS GRAPHICS
THE FOLLOWING DATA SHALL BE DISPLAYED ON A DASHBORAD GRAPHIC FOR THE BUILDING.THE FOLLOWING DATA SHALL BE DISPLAYED ON A DASHBORAD GRAPHIC FOR THE BUILDING.

BUILDING NAMEBUILDING NAME
BUILDING AREA (SF)BUILDING AREA (SF)
BUILDING PEAK DEMAND LOAD (TONS)BUILDING PEAK DEMAND LOAD (TONS)
CAMPUS LOOP CHW FLOW (GPM)CAMPUS LOOP CHW FLOW (GPM)
CAMPUS LOOP CHW SUPPLY TEMPERATURE (°F)CAMPUS LOOP CHW SUPPLY TEMPERATURE (°F)
CAMPUS LOOP CHW RETURN TEMPERATURE (°F)CAMPUS LOOP CHW RETURN TEMPERATURE (°F)
CAMPUS LOOP DELTA-T = CHWR TEMP - CHWS TEMP (°F)CAMPUS LOOP DELTA-T = CHWR TEMP - CHWS TEMP (°F)
BUILDING LOOP CHW FLOW (GPM)BUILDING LOOP CHW FLOW (GPM)
BUILDING LOOP CHW SUPPLY TEMPERATURE (°F)BUILDING LOOP CHW SUPPLY TEMPERATURE (°F)
BUILDING LOOP CHW RETURN TEMPERATURE (°F)BUILDING LOOP CHW RETURN TEMPERATURE (°F)
CALCULATED BUILDING TONS, TONS - (500 X CAMPUS LOOP GPM X CAMPUS LOOP DELTA-T)/12000CALCULATED BUILDING TONS, TONS - (500 X CAMPUS LOOP GPM X CAMPUS LOOP DELTA-T)/12000
CALCULATED BUILDING SF/TONCALCULATED BUILDING SF/TON
BUILDING % LOAD (CALCULATED TONS/PEAK DEMAND TONS X 100)BUILDING % LOAD (CALCULATED TONS/PEAK DEMAND TONS X 100)
CAMPUS LOOP DIFFERENTIAL PRESSURE (PSID)CAMPUS LOOP DIFFERENTIAL PRESSURE (PSID)
BUILDING LOOP DIFFERENTIAL PRESSURE (PSID)BUILDING LOOP DIFFERENTIAL PRESSURE (PSID)
CAMPUS LOOP SUPPLY PRESSURE (PSIG)CAMPUS LOOP SUPPLY PRESSURE (PSIG)
COUPLED OR DECOUPLED PUMP MODECOUPLED OR DECOUPLED PUMP MODE
BUILDING PUMP STATUS (ON/OFF)BUILDING PUMP STATUS (ON/OFF)

3

3

PT1PT1

bldg.CHWx.CHWRP CHW Return PressureCP

5

7

7

6

bldg.CHWx.BLDGRP CHW RPT-2CP

P
T2
P
T2

bldg.CHWx.BLDGSP CHW Supply PressureAI

5 6

8

BACKFLOW BACKFLOW 
PREVENTER STATIONPREVENTER STATION

DCW/NPW DCW/NPW 
(CHW MAKEUP)(CHW MAKEUP)

FROM DCW/NPW FROM DCW/NPW 
SYSTEMSYSTEM

4

MANUALLY ACTIVATED MAKE-UP MANUALLY ACTIVATED MAKE-UP 
WATER ASSEMBLYWATER ASSEMBLY
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LOOP CHWLOOP CHW
CONNECTIONCONNECTION

C403 NOTESC403 NOTES

11
DO NOT PLACE ANY CHECK VALVE ON PUMP BYPASS LINE. EXCESS PRESSUREDO NOT PLACE ANY CHECK VALVE ON PUMP BYPASS LINE. EXCESS PRESSURE
SHALL BE ALLOWED TO BLEED BACK TO LOOP SUPPLY LINE.SHALL BE ALLOWED TO BLEED BACK TO LOOP SUPPLY LINE.

22 MINIMUM FLOW BYPASS VALVE V2 SHALL BE SIZED FOR MINIMUM PUMP FLOW.MINIMUM FLOW BYPASS VALVE V2 SHALL BE SIZED FOR MINIMUM PUMP FLOW.

33
BLIND FLANGE FOR TEMPORARY CHILLER CONNECTION. INCLUSION, SIZING ANDBLIND FLANGE FOR TEMPORARY CHILLER CONNECTION. INCLUSION, SIZING AND
LOCATION CONTINGENT ON REVIEW WITH UGA UEM/ENGINEERING.LOCATION CONTINGENT ON REVIEW WITH UGA UEM/ENGINEERING.

44
MAKE-UP LINE IS INTENDED FOR FILL PURPOSES AFTER DRAINING PORTIONS OFMAKE-UP LINE IS INTENDED FOR FILL PURPOSES AFTER DRAINING PORTIONS OF
THE SYSTEM.THE SYSTEM.

55
DIFFERENTIAL PRESSURE TRANSMITTER INITIAL BALANCED SET POINT SHALL BEDIFFERENTIAL PRESSURE TRANSMITTER INITIAL BALANCED SET POINT SHALL BE
DETERMINED THROUGH TEST AND BALANCE.DETERMINED THROUGH TEST AND BALANCE.

66
CHILLED WATER RETURN PRESSURE SHALL BE CALCULATED POINT. REFER TOCHILLED WATER RETURN PRESSURE SHALL BE CALCULATED POINT. REFER TO
DETAIL ON SHEET 1/C-602.DETAIL ON SHEET 1/C-602.

77

MINIMUM FLOW BYPASS LINE AND 2-WAY BYPASS VALVE FLOW SHALL BE SIZEDMINIMUM FLOW BYPASS LINE AND 2-WAY BYPASS VALVE FLOW SHALL BE SIZED
TO ALLOW FOR A SINGLE CHILLED WATER PUMP'S RECOMMENDED MINIMUM FLOWTO ALLOW FOR A SINGLE CHILLED WATER PUMP'S RECOMMENDED MINIMUM FLOW
WITH ALL LOAD CONTROL VALVES CLOSED. THE PUMP MANUFACTURER SHALLWITH ALL LOAD CONTROL VALVES CLOSED. THE PUMP MANUFACTURER SHALL
PROVIDE THE MINIMUM FLOW RATE TO THE BAS PROVIDER AND TESTING ADJUSTPROVIDE THE MINIMUM FLOW RATE TO THE BAS PROVIDER AND TESTING ADJUST
BALANCING (TAB) CONTRACTOR.BALANCING (TAB) CONTRACTOR.

88
ENGINEER TO DETERMINE PLACEMENT OF BUILDING REMOTE DIFFERENTIALENGINEER TO DETERMINE PLACEMENT OF BUILDING REMOTE DIFFERENTIAL
PRESSURE TRANSDUCER.PRESSURE TRANSDUCER.

#

TE
M
P
E
R
A
TU
R
E

TE
M
P
E
R
A
TU
R
E

P
R
E
S
S
U
R
E

P
R
E
S
S
U
R
E

D
IF
F
E
R
E
N
TI
A
L 
P
R
E
S
S
U
R
E

D
IF
F
E
R
E
N
TI
A
L 
P
R
E
S
S
U
R
E

V
E
LO
C
IT
Y
 
P
R
E
S
S
U
R
E

V
E
LO
C
IT
Y
 
P
R
E
S
S
U
R
E

F
LO
W
 
R
A
TE
 
(G
P
M
)

F
LO
W
 
R
A
TE
 
(G
P
M
)

V
A
LV
E
 
P
O
S
IT
IO
N
 
F
E
E
D
B
A
C
K

V
A
LV
E
 
P
O
S
IT
IO
N
 
F
E
E
D
B
A
C
K

P
U
M
P
 
S
P
E
E
D
 
F
E
E
D
B
A
C
K

P
U
M
P
 
S
P
E
E
D
 
F
E
E
D
B
A
C
K

B
TU
/
H
R

B
TU
/
H
R

R
U
N
TI
M
E

R
U
N
TI
M
E

F
LO
W
 
R
A
TE
 
(G
P
M
)

F
LO
W
 
R
A
TE
 
(G
P
M
)

TO
N
S

TO
N
S

TO
TA
L 
G
A
LL
O
N
S

TO
TA
L 
G
A
LL
O
N
S

S
TA
TU
S
 
(D
IF
F
. 
P
R
E
S
S
U
R
E
)

S
TA
TU
S
 
(D
IF
F
. 
P
R
E
S
S
U
R
E
)

S
TA
TU
S
 
(A
M
P
S
)

S
TA
TU
S
 
(A
M
P
S
)

S
TA
TU
S
 
(V
F
D
)

S
TA
TU
S
 
(V
F
D
)

LO
W
 
TE
M
P
 
LI
M
IT

LO
W
 
TE
M
P
 
LI
M
IT

H
IG
H
 
TE
M
P
 
LI
M
IT

H
IG
H
 
TE
M
P
 
LI
M
IT

V
F
D
 
F
A
U
LT

V
F
D
 
F
A
U
LT

E
N
D
 
S
W
IT
C
H
 
P
O
S
IT
IO
N

E
N
D
 
S
W
IT
C
H
 
P
O
S
IT
IO
N

V
A
LV
E
 
P
O
S
IT
IO
N

V
A
LV
E
 
P
O
S
IT
IO
N

P
U
M
P
 
S
P
E
E
D

P
U
M
P
 
S
P
E
E
D

E
N
A
B
LE
 
-
 
D
IS
A
B
LE

E
N
A
B
LE
 
-
 
D
IS
A
B
LE

V
A
LV
E
 
P
O
S
IT
IO
N

V
A
LV
E
 
P
O
S
IT
IO
N

V
IR
TU
A
L 
P
O
IN
T

V
IR
TU
A
L 
P
O
IN
T

MEASUREDMEASURED CALC.CALC.

ANALOGANALOG

INPUTSINPUTS

DIGITALDIGITAL

SPECIAL FEATURESSPECIAL FEATURES
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SYSTEM APPARATUS OR AREA SYSTEM APPARATUS OR AREA 
POINT DESCRIPTIONPOINT DESCRIPTION

CAMPUS CHW SUPPLYCAMPUS CHW SUPPLY

CAMPUS CHW RETURNCAMPUS CHW RETURN

BUILDING CHW SUPPLYBUILDING CHW SUPPLY

BUILDING CHW RETURNBUILDING CHW RETURN

CHW LOOP RETURN V1CHW LOOP RETURN V1

CHW PUMP BYPASS V3CHW PUMP BYPASS V3

CHW PUMP CHWP-1CHW PUMP CHWP-1

CHW PUMP CHWP-2CHW PUMP CHWP-2

BUILDING CHW SUPPLYBUILDING CHW SUPPLY

REMOTE BLDG CHW DPTREMOTE BLDG CHW DPT

CHW MIN FLOW BYPASS VALVE V2CHW MIN FLOW BYPASS VALVE V2

XX

XX

XX

XX

XX

XX

XX

XX

XX

XX

XX

XX

XX

XX

XX

XX

XX

XX XX

XX XX

XX

XX

XX

XX

XX

XX

XX

XX

XX

XX

XX

XX

XX

XX

XX

XX

XX

XX

XX

1515

1515

1515

1515

1515

1515

1515

1515

1515

POINTS LISTPOINTS LIST
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bldg.HXCHWx.CHWRT CHW Return TempAI

TS4TS4

TS3TS3

bldg.HXCHWx.CHWRST CHW Supply TempAI

CHW Valve bldg.HXCHWx.CHWVAO

bldg.HXCHWx.CHWVP CHW Valve PosAI

TS1TS1

bldg.HXCHWx.SWTMP PCHW Supply TempAI

bldg.HXCHWx.SPST SP-2 StatusDI

SP-2 S/S bldg.HXCHWx.SPSSDO

SP-2 Speed bldg.HXCHWx.SPSPDAO

bldg.HXCHWx.SPALRM SP-2 AlarmDI

bldg.HXCHWx.SPST SP-2 StatusAI

VFDVFD

InterfaceInterface

SP-2SP-2

SP-1 S/S bldg.HXCHWx.SPssDO

SP-1 Speed bldg.HXCHWx.SPSPDAO

bldg.HXCHWx.SPALRM SP-1 AlarmDI

bldg.HXCHWx.SPST SP-1 StatusAI

VFDVFD

SP-1SP-1

PROCESS PROCESS 
CHWSCHWS

PROCESS PROCESS 
CHWRCHWR

TS2TS2

bldg.HXCHWx.RWT PCHW Return TempAI

CAMPUS CHWCAMPUS CHW

bldg.HXCHWx.SPST SP-1 StatusDI

bldg.HXCHWx.PALRM CHWP-2 StatusDI

CHWP-2 S/S bldg.HXCHWx.CHPSSDO

CHWP-2 Speed bldg.HXCHWx.CHSPDAO

bldg.HXCHWx.PALRM CHWP-2 AlarmDI

bldg.HXCHWx.CHPST CHWP-2 StatusAI

CS2CS2
VFDVFD

InterfaceInterface

bldg.HXCHWx.CHPST CHWP-1 StatusDI CHWP-1 S/S bldg.HXCHWx.CHPSSDO

CHWP-1 Speed bldg.HXCHWx.CHPSPDAO

bldg.HXCHWx.PALRM CHWP-AlarmDI

bldg.HXCHWx.CHPST CHWP-1 StatusAI

InterfaceInterface

CS1CS1
VFDVFD

bldg.HXCHWx.CHWFLW CHW Supply FlowAI

FM-1FM-1

1

OPTIONAL FEATUREOPTIONAL FEATURE

2

2

bldg.HXCHWx.LOOPDP Differential PressureAI

bldg.HXCHWx.PCHWDP Differential PressureAI

CS1CS1

CS1CS1

FM-2FM-2

bldg.HXCHWx.PCHFLW PCHW Supply FlowAI

N
.C
.

N
.C
.

V
4
V
4

N.O.N.O.

V2V2

Loop CHW Valve bldg.HXCHWx.CHWRVAO

bldg.HXCHWx.CHWRVP Loop CHW Valve PosAI

LOOP PRESSURE LOOP PRESSURE 
DIFFERENTIAL DPT-1DIFFERENTIAL DPT-1

bldg.HXCHWx.CHWRP CHW Return PressureCP

34

P
T1
P
T1

bldg.HXCHWx.CHWSP CHW Supply PressureAI

5

6

TY
P

TY
P

TYPICAL TWO-TYPICAL TWO-
WAY RETURN WAY RETURN 
VALVE FOR VALVE FOR 
BUILDING LOADSBUILDING LOADS

BACKFLOW BACKFLOW 
PREVENTER STATIONPREVENTER STATION

DCW/NPW DCW/NPW 
(CHW MAKEUP)(CHW MAKEUP)

FROM DCW/NPW FROM DCW/NPW 
SYSTEMSYSTEM

1

bldg.HXCHWx.BLDGDP CHW DPT-2AI

BUILDING REMOTE DIFFERENTIAL BUILDING REMOTE DIFFERENTIAL 
PRESSURE DPT-2PRESSURE DPT-2

bldg.HXCHWx.BLDGRP CHW RPT-2CP

P
T2
P
T2

bldg.HXCHWx.BLDGSP CHW Supply PressureAI

8

EXAMPLE EXAMPLE 
BUILDING LOAD BUILDING LOAD 
(E.G. AHU, (E.G. AHU, 

FCU)FCU)

TY
P

TY
P

TYPICAL TWO-WAY RETURN TYPICAL TWO-WAY RETURN 
VALVE FOR BUILDING LOADSVALVE FOR BUILDING LOADS

EXAMPLE EXAMPLE 
BUILDING LOAD BUILDING LOAD 
(E.G. AHU, (E.G. AHU, 

FCU)FCU)

3 4

5

InterfaceInterface

6

AUTOMATICALLY ACTIVATED AUTOMATICALLY ACTIVATED 
MAKE-UP WATER ASSEMBLYMAKE-UP WATER ASSEMBLY

SECONDARY PUMPSECONDARY PUMP

SECONDARY PUMPSECONDARY PUMP

PRIMARY CHILLED WATER PUMPSPRIMARY CHILLED WATER PUMPS
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BUILDING CHWBUILDING CHW
HEATHEAT

EXCHANGEREXCHANGER
CONNECTIONCONNECTION

1.1.

2.2.

a.a.

b.b.

3.3.

4.4.

5.5.

6.6.

7.7.

1.1.

2.2.

3.3.

4.4.

1.1.
2.2.
3.3.

GeneralGeneral : BAS shall fully control the building chilled water system and equipment and : BAS shall fully control the building chilled water system and equipment and 
provide monitoring and diagnostic information for management purposes.provide monitoring and diagnostic information for management purposes.

Cooling EnableCooling Enable : Cooling shall be enabled by the operator at the operator interface via : Cooling shall be enabled by the operator at the operator interface via 
a graphic HOA icon.a graphic HOA icon.

Primary CHW Pumps (Optional)Primary CHW Pumps (Optional) ::
Initially, primary pump bypass valve V4 shall be open to allow the chilled water Initially, primary pump bypass valve V4 shall be open to allow the chilled water 
loop (via other plants) to serve the heat exchanger. Primary chilled water pumps, loop (via other plants) to serve the heat exchanger. Primary chilled water pumps, 
PCHWP-1 and PCHWP-2 shall be off.PCHWP-1 and PCHWP-2 shall be off.
When pump bypass valve V4 is fully open and either of the following conditions When pump bypass valve V4 is fully open and either of the following conditions 
are met:are met:

On a drop in the heat exchanger differential pressure (measured at point on On a drop in the heat exchanger differential pressure (measured at point on 
primary/chilled water side of heat exchanger) below setpoint for 10 minutes primary/chilled water side of heat exchanger) below setpoint for 10 minutes 
(adj.) OR(adj.) OR
When the heat exchanger chilled water return temperature (TS-4) rises above When the heat exchanger chilled water return temperature (TS-4) rises above 
its alarm setpoint of 60 degrees,its alarm setpoint of 60 degrees,
the primary chilled water pumps (CHWP-1 or CHWP-2) shall be energized by the primary chilled water pumps (CHWP-1 or CHWP-2) shall be energized by 
the BAS.the BAS.

The primary building pump as selected by the primary/standby program shall be The primary building pump as selected by the primary/standby program shall be 
soft started to minimum speed. Reduced starting speed shall be determined by the soft started to minimum speed. Reduced starting speed shall be determined by the 
higher of the two: minimum flow of the pump or the minimum setting of the VFD higher of the two: minimum flow of the pump or the minimum setting of the VFD 
and shall be fully adjustable through the range of the drive. Reduced starting and shall be fully adjustable through the range of the drive. Reduced starting 
speed shall be set during testing, adjusting and balancing (TAB).speed shall be set during testing, adjusting and balancing (TAB).
After primary chilled water pump has been proven on, pump bypass valve V4 shall After primary chilled water pump has been proven on, pump bypass valve V4 shall 
modulate closed.modulate closed.
The primary chilled water remote differential pressure setpoint shall be maintained The primary chilled water remote differential pressure setpoint shall be maintained 
between maximum and minimum pressures. The maximum pressure limit is the between maximum and minimum pressures. The maximum pressure limit is the 
pressure required to provide full flow to the heat exchanger. The minimum pressure pressure required to provide full flow to the heat exchanger. The minimum pressure 
limit is the pressure correlating to the lowest speed the pump motor is allowed to limit is the pressure correlating to the lowest speed the pump motor is allowed to 
be operated at to maintain stable pump operation.be operated at to maintain stable pump operation.
The pump speed shall be modulated via its respective VFD to maintain the primary The pump speed shall be modulated via its respective VFD to maintain the primary 
heat exchanger differential pressure setpoint.heat exchanger differential pressure setpoint.
The primary heat exchanger differential pressure setpoint shall be determined by The primary heat exchanger differential pressure setpoint shall be determined by 
the BAS provider and TAB contractor as required to achieve the required building the BAS provider and TAB contractor as required to achieve the required building 
system performance.system performance.

Pump bypass valve V4 shall open and close within 60 seconds.Pump bypass valve V4 shall open and close within 60 seconds.

Secondary CHW PumpsSecondary CHW Pumps :  BAS shall control the pumps as follows::  BAS shall control the pumps as follows:
START/STOP: BAS shall command the operation of the lead pump and it shall run START/STOP: BAS shall command the operation of the lead pump and it shall run 
continuously whenever cooling is enabled.  The pump with the least runtime shall continuously whenever cooling is enabled.  The pump with the least runtime shall 
be selected as lead.  If the current lead pump has been in operation for more be selected as lead.  If the current lead pump has been in operation for more 
than 160 hours continuously (adj.) lead shall change to the lag pump.than 160 hours continuously (adj.) lead shall change to the lag pump.
PROOF: BAS shall prove pump operation and use the status indication via CT PROOF: BAS shall prove pump operation and use the status indication via CT 
sensor to accumulate runtime.  Upon failure of the lead pump, BAS shall energize sensor to accumulate runtime.  Upon failure of the lead pump, BAS shall energize 
the lag pump and enunciate a level 1 alarm.the lag pump and enunciate a level 1 alarm.
VFD CONTROL:  Whenever cooling is enabled, BAS shall control the output of the VFD CONTROL:  Whenever cooling is enabled, BAS shall control the output of the 
active pump VFDs to maintain the CHW remote differential pressure (RDP) setpoint active pump VFDs to maintain the CHW remote differential pressure (RDP) setpoint 
(determined by TAB; initially 10 PSID).  If the lead pump is unable to maintain the (determined by TAB; initially 10 PSID).  If the lead pump is unable to maintain the 
RDP set point for at least 5 minutes (adjustable), the lag pump shall be started RDP set point for at least 5 minutes (adjustable), the lag pump shall be started 
and ramped to match the lead pump speed.  If the lead and lag pumps are both and ramped to match the lead pump speed.  If the lead and lag pumps are both 
operating and the commanded speed is less than 40% (adj.) of the individual operating and the commanded speed is less than 40% (adj.) of the individual 
pump capacity for at least 5 minutes (adjustable) the lag pump shall be ramped pump capacity for at least 5 minutes (adjustable) the lag pump shall be ramped 
down to minimum speed and stopped.down to minimum speed and stopped.
On start and stop, the VFD shall ramp to speed and slow down within adjustable On start and stop, the VFD shall ramp to speed and slow down within adjustable 
acceleration and deceleration limits.acceleration and deceleration limits.

Chilled Water ValveChilled Water Valve :  BAS shall modulate the primary chilled water valve via PID loop :  BAS shall modulate the primary chilled water valve via PID loop 
to maintain the secondary chilled water temperature set point.  Whenever secondary to maintain the secondary chilled water temperature set point.  Whenever secondary 
pump flow is not proven the primary chilled water valve shall be closed.pump flow is not proven the primary chilled water valve shall be closed.

Low Temperature AlarmLow Temperature Alarm :  BAS shall enunciate an alarm whenever the following is true::  BAS shall enunciate an alarm whenever the following is true:
Process chilled water system has been enabled for at least 15 minutes (adj.) ANDProcess chilled water system has been enabled for at least 15 minutes (adj.) AND
Secondary pump status has not been proven for at least 5 minutes (adj.) ANDSecondary pump status has not been proven for at least 5 minutes (adj.) AND
Secondary chilled water supply temperature exceeds set point plus 7°F (adj.) for 10 Secondary chilled water supply temperature exceeds set point plus 7°F (adj.) for 10 
minutes (adj.) continuously.  minutes (adj.) continuously.  

Graphics and TrendsGraphics and Trends : Provide trends, historian backup and graphic display for all : Provide trends, historian backup and graphic display for all 
control points and calculated setpoints per specifications. ALC shall include trends in control points and calculated setpoints per specifications. ALC shall include trends in 
each program for all network inputs (known as ANI and BNI) in a project.each program for all network inputs (known as ANI and BNI) in a project.

SEQUENCE OF OPERATIONSEQUENCE OF OPERATION

1.1.

2.2.

3.3.

Locate remote differential pressure sensor at most remote CHW coil, as directed.  Locate remote differential pressure sensor at most remote CHW coil, as directed.  
Install transmitter and bypass assembly no higher than 6 feet AFF.Install transmitter and bypass assembly no higher than 6 feet AFF.
Provide communications interface to the control system for diagnostic point Provide communications interface to the control system for diagnostic point 
information.information.
Hydronic differential pressure manifolds shall reference detail A/C-602 for Hydronic differential pressure manifolds shall reference detail A/C-602 for 
components and installation.components and installation.

NOTESNOTES

C404 POINTS LISTC404 POINTS LIST

POINT NAMEPOINT NAME POINT IO DESCRIPTORPOINT IO DESCRIPTOR
POINT TYPEPOINT TYPE

REMARKSREMARKS
AIAI AOAO DIDI DODO

bldg.HXCHWx.SWTMPbldg.HXCHWx.SWTMP PCHW Supply TempPCHW Supply Temp 11 00 00 00

bldg.HXCHWx.SPSTbldg.HXCHWx.SPST SP-2 StatusSP-2 Status 00 00 11 00

bldg.HXCHWx.SPSTbldg.HXCHWx.SPST SP-2 StatusSP-2 Status 11 00 00 00

bldg.HXCHWx.SPSTbldg.HXCHWx.SPST SP-1 StatusSP-1 Status 11 00 00 00

bldg.HXCHWx.SPSTbldg.HXCHWx.SPST SP-1 StatusSP-1 Status 00 00 11 00

bldg.HXCHWx.SPssbldg.HXCHWx.SPss SP-1 S/SSP-1 S/S 00 00 00 11

bldg.HXCHWx.SPSSbldg.HXCHWx.SPSS SP-2 S/SSP-2 S/S 00 00 00 11

bldg.HXCHWx.SPSPDbldg.HXCHWx.SPSPD SP-2 SpeedSP-2 Speed 00 11 00 00

bldg.HXCHWx.SPSPDbldg.HXCHWx.SPSPD SP-1 SpeedSP-1 Speed 00 11 00 00

bldg.HXCHWx.SPALRMbldg.HXCHWx.SPALRM SP-2 AlarmSP-2 Alarm 00 00 11 00

bldg.HXCHWx.SPALRMbldg.HXCHWx.SPALRM SP-1 AlarmSP-1 Alarm 00 00 11 00

bldg.HXCHWx.RWTbldg.HXCHWx.RWT PCHW Return TempPCHW Return Temp 11 00 00 00

bldg.HXCHWx.PCHWDPbldg.HXCHWx.PCHWDP Differential PressureDifferential Pressure 11 00 00 00

bldg.HXCHWx.PCHFLWbldg.HXCHWx.PCHFLW PCHW Supply FlowPCHW Supply Flow 11 00 00 00

bldg.HXCHWx.PALRMbldg.HXCHWx.PALRM CHWP-2 StatusCHWP-2 Status 00 00 11 00

bldg.HXCHWx.PALRMbldg.HXCHWx.PALRM CHWP-2 AlarmCHWP-2 Alarm 00 00 11 00

bldg.HXCHWx.PALRMbldg.HXCHWx.PALRM CHWP-AlarmCHWP-Alarm 00 00 11 00

bldg.HXCHWx.LOOPDPbldg.HXCHWx.LOOPDP Differential PressureDifferential Pressure 11 00 00 00

bldg.HXCHWx.CHWVPbldg.HXCHWx.CHWVP CHW Valve PosCHW Valve Pos 11 00 00 00

bldg.HXCHWx.CHWVbldg.HXCHWx.CHWV CHW ValveCHW Valve 00 11 00 00

bldg.HXCHWx.CHWSPbldg.HXCHWx.CHWSP CHW Supply PressureCHW Supply Pressure 11 00 00 00

bldg.HXCHWx.CHWRVPbldg.HXCHWx.CHWRVP Loop CHW Valve PosLoop CHW Valve Pos 11 00 00 00

bldg.HXCHWx.CHWRVbldg.HXCHWx.CHWRV Loop CHW ValveLoop CHW Valve 00 11 00 00

bldg.HXCHWx.CHWRTbldg.HXCHWx.CHWRT CHW Return TempCHW Return Temp 11 00 00 00

bldg.HXCHWx.CHWRSTbldg.HXCHWx.CHWRST CHW Supply TempCHW Supply Temp 11 00 00 00

bldg.HXCHWx.CHWRPbldg.HXCHWx.CHWRP CHW Return PressureCHW Return Pressure 11 00 00 00

bldg.HXCHWx.CHWFLWbldg.HXCHWx.CHWFLW CHW Supply FlowCHW Supply Flow 11 00 00 00

bldg.HXCHWx.CHSPDbldg.HXCHWx.CHSPD CHWP-2 SpeedCHWP-2 Speed 00 11 00 00

bldg.HXCHWx.CHPSTbldg.HXCHWx.CHPST CHWP-2 StatusCHWP-2 Status 11 00 00 00

bldg.HXCHWx.CHPSTbldg.HXCHWx.CHPST CHWP-1 StatusCHWP-1 Status 00 00 11 00

bldg.HXCHWx.CHPSTbldg.HXCHWx.CHPST CHWP-1 StatusCHWP-1 Status 11 00 00 00

bldg.HXCHWx.CHPSSbldg.HXCHWx.CHPSS CHWP-2 S/SCHWP-2 S/S 00 00 00 11

bldg.HXCHWx.CHPSSbldg.HXCHWx.CHPSS CHWP-1 S/SCHWP-1 S/S 00 00 00 11

bldg.HXCHWx.CHPSPDbldg.HXCHWx.CHPSPD CHWP-1 SpeedCHWP-1 Speed 00 11 00 00

bldg.HXCHWx.BLDGSPbldg.HXCHWx.BLDGSP CHW Supply PressureCHW Supply Pressure 11 00 00 00

bldg.HXCHWx.BLDGRPbldg.HXCHWx.BLDGRP CHW RPT-2CHW RPT-2 11 00 00 00

bldg.HXCHWx.BLDGDPbldg.HXCHWx.BLDGDP CHW DPT-2CHW DPT-2 11 00 00 00

TOTALSTOTALS 1919 66 88 44

C-406 NOTESC-406 NOTES

11
MAKE-UP LINE IS INTENDED FOR FILL PURPOSES AFTER DRAINING PORTIONS OFMAKE-UP LINE IS INTENDED FOR FILL PURPOSES AFTER DRAINING PORTIONS OF
THE SYSTEM.THE SYSTEM.

22
EOR TO DECIDE IF LOOP PUMPS ARE REQUIRED BASED ON HYDRAULIC LOOPEOR TO DECIDE IF LOOP PUMPS ARE REQUIRED BASED ON HYDRAULIC LOOP
CALCULATIONS.CALCULATIONS.

33
DIFFERENTIAL PRESSURE TRANSMITTER INITIAL BALANCED SET POINT SHALL BEDIFFERENTIAL PRESSURE TRANSMITTER INITIAL BALANCED SET POINT SHALL BE
DETERMINED THROUGH TEST AND BALANCE.DETERMINED THROUGH TEST AND BALANCE.

44
CHILLED WATER RETURN PRESSURE SHALL BE CALCULATED POINT. REFER TOCHILLED WATER RETURN PRESSURE SHALL BE CALCULATED POINT. REFER TO
DETAIL ON SHEET 1/C-602.DETAIL ON SHEET 1/C-602.

55
THE PUMP MANUFACTURER SHALL PROVIDE THE MINIMUM FLOW RATE TO THE BASTHE PUMP MANUFACTURER SHALL PROVIDE THE MINIMUM FLOW RATE TO THE BAS
PROVIDER AND TESTING ADJUST BALANCING (TAB) CONTRACTOR.PROVIDER AND TESTING ADJUST BALANCING (TAB) CONTRACTOR.

66

MINIMUM FLOW BYPASS LINE AND 2-WAY BYPASS VALVE FLOW SHALL BE SIZEDMINIMUM FLOW BYPASS LINE AND 2-WAY BYPASS VALVE FLOW SHALL BE SIZED
TO ALLOW FOR A SINGLE CHILLED WATER PUMP'S RECOMMENDED MINIMUM FLOWTO ALLOW FOR A SINGLE CHILLED WATER PUMP'S RECOMMENDED MINIMUM FLOW
WITH ALL LOAD CONTROL VALVES CLOSED. THE PUMP MANUFACTURER SHALLWITH ALL LOAD CONTROL VALVES CLOSED. THE PUMP MANUFACTURER SHALL
PROVIDE THE MINIMUM FLOW RATE TO THE BAS PROVIDER AND TESTING ADJUSTPROVIDE THE MINIMUM FLOW RATE TO THE BAS PROVIDER AND TESTING ADJUST
BALANCING (TAB) CONTRACTOR.BALANCING (TAB) CONTRACTOR.

88
ENGINEER TO DETERMINE PLACEMENT OF BUILDING REMOTE DIFFERENTIALENGINEER TO DETERMINE PLACEMENT OF BUILDING REMOTE DIFFERENTIAL
PRESSURE TRANSDUCER.PRESSURE TRANSDUCER.

#



A.A.

B.B.

PART 1 - SYSTEM DESCRIPTION:PART 1 - SYSTEM DESCRIPTION:
HEATING WATER PUMPS ARE EACH SIZED FOR 100% OF THE TOTAL DESIGN FLOW AND SHALL OPERATE BASED ON HEATING WATER PUMPS ARE EACH SIZED FOR 100% OF THE TOTAL DESIGN FLOW AND SHALL OPERATE BASED ON 
A PRIMARY/STANDBY CONTROL (N+1 REDUNDANCY).A PRIMARY/STANDBY CONTROL (N+1 REDUNDANCY).
HEATING WATER IS DISTRIBUTED TO THE BUILDING AT A MAXIMUM SUPPLY TEMPERATURE OF 180 DEGREES. THE HEATING WATER IS DISTRIBUTED TO THE BUILDING AT A MAXIMUM SUPPLY TEMPERATURE OF 180 DEGREES. THE 
SYSTEM MAY OPERATE IN A "DECOUPLED" MODE USING TERTIARY HEATING WATER PUMPS IN THE BUILDING OR IN SYSTEM MAY OPERATE IN A "DECOUPLED" MODE USING TERTIARY HEATING WATER PUMPS IN THE BUILDING OR IN 
A "COUPLED" MODE (NORMAL MODE OF OPERATION) USING PRIMARY/SECONDARY HEATING WATER PUMPS ON THE A "COUPLED" MODE (NORMAL MODE OF OPERATION) USING PRIMARY/SECONDARY HEATING WATER PUMPS ON THE 
HEATING WATER LOOP WHEN REMOTE BUILDING CONDITIONS ALLOW. A NOTIFICATION SHALL BE GENERATED HEATING WATER LOOP WHEN REMOTE BUILDING CONDITIONS ALLOW. A NOTIFICATION SHALL BE GENERATED 
INDICATING WHETHER THE BUILDING HEATING WATER SYSTEM IN OPERATING IN "COUPLED" OR "DECOUPLED" MODE.INDICATING WHETHER THE BUILDING HEATING WATER SYSTEM IN OPERATING IN "COUPLED" OR "DECOUPLED" MODE.

A.A.

B.B.
C.C.

1.1.
2.2.
3.3.
4.4.

PART 2 - SYSTEM CONTROL:PART 2 - SYSTEM CONTROL:
HEATING WATER PUMPS SHALL BE INITIALLY MANUALLY INDEXED TO THE AUTOMATIC POSITION VIA THE HAND, OFF, HEATING WATER PUMPS SHALL BE INITIALLY MANUALLY INDEXED TO THE AUTOMATIC POSITION VIA THE HAND, OFF, 
AUTO (HOA) SWITCH ON THE PUMP VARIABLE FREQUENCY DRIVE (VFD), AND SHALL BE ENABLED, DISABLED AND AUTO (HOA) SWITCH ON THE PUMP VARIABLE FREQUENCY DRIVE (VFD), AND SHALL BE ENABLED, DISABLED AND 
CONTROLLED BY THE BUILDING AUTOMATION SYSTEM (BAS).CONTROLLED BY THE BUILDING AUTOMATION SYSTEM (BAS).
HEATING WATER VALVES SHALL BE OPENED, CLOSED AND CONTROLLED BY THE BAS.HEATING WATER VALVES SHALL BE OPENED, CLOSED AND CONTROLLED BY THE BAS.
THE HEATING WATER SYSTEM SHALL BE ENERGIZED:THE HEATING WATER SYSTEM SHALL BE ENERGIZED:

MANUALLY THROUGH THE BAS OPERATOR'S WORKSTATION; ORMANUALLY THROUGH THE BAS OPERATOR'S WORKSTATION; OR
AUTOMATICALLY WHEN THE OUTDOOR AIR TEMPERATURE IS BELOW 55 DEGREES FAHRENHEIT (ADJ.); ORAUTOMATICALLY WHEN THE OUTDOOR AIR TEMPERATURE IS BELOW 55 DEGREES FAHRENHEIT (ADJ.); OR
AUTOMATICALLY ON A 365 DAY/24 HOUR GRAPHIC INTERFACE SCHEDULER PROGRAM; AND/ORAUTOMATICALLY ON A 365 DAY/24 HOUR GRAPHIC INTERFACE SCHEDULER PROGRAM; AND/OR
AUTOMATICALLY ON A NEED FOR HEATING WATER FROM ANY SYSTEM VALVE.AUTOMATICALLY ON A NEED FOR HEATING WATER FROM ANY SYSTEM VALVE.

bldg.CHWx.CHWPST CHWP-2 StatusDI

HWP-2 S/S bldg.HWx.HWPSSDO

HWP-2 Speed bldg.HWx.HWPSPDAO

bldg.HWx.HWPALRM HWP-2 AlarmDI

bldg.HWx.HWPST HWP-2 StatusAI

CS2CS2
VFDVFD

InterfaceInterface

bldg.HWx.CHWPST HWP-1 StatusDI

HWP-1 S/S bldg.HWx.CHWPSSDO

HWP-1 Speed bldg.HWx.HWPSPDAO

bldg.HWx.HWPALRM HWP-1 AlarmDI

bldg.HWx.HWPST HWP-1 StatusAI

InterfaceInterface

CS1CS1

AIR/DIRT SEPARATOR AIR/DIRT SEPARATOR 
WITH AUTOMATIC AIR WITH AUTOMATIC AIR 

REMOVAL FITTINGREMOVAL FITTING

bldg.HWx.SUPTMP HW Supply TempAI

bldg.HWx.HWSP HW Supply PressureAI

bldg.HWx.SUPTMP HW Supply TempAI

TS-CHSTS-CHS

LOOP PRESSURE LOOP PRESSURE 
DIFFERENTIAL DPT-1DIFFERENTIAL DPT-1

bldg.HWX.LOOPDP HW DPT-1AI

bldg.HWx.LSUPFLW HW Supply FlowAI

FM1FM1

TS-CHRTS-CHR
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CHWRCHWR CHWSCHWS

bldg.HWx.VLVP Valve PositionDI

CV-HW RETURN bldg.HWx.VLVAO
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1
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bldg.HWx.HWR2TMP HW Return TempAI bldg.HWx.HWR1TMP HW Return TempAI

bldg.HWx.BYPV Valve PositionAI

CV-BYPASS bldg.HWx.BYPVPAO

bldg.HWx.SUPTMP HW Supply TempAI

bldg.HWx.SUPFLW HW Supply FlowAI

FM2FM2

EXAMPLE EXAMPLE 
BUILDING LOAD BUILDING LOAD 
(E.G. AHU, (E.G. AHU, 

FCU)FCU)
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bldg.HWx.MINFVP Valve PositionAI

CV-BYPASS bldg.HWx.MINFVAO
MINIMUM FLOW MINIMUM FLOW 
BYPASS VALVE BYPASS VALVE 
V2V2

bldg.HWx.BLDGDP HW DPT-2AI

EXAMPLE EXAMPLE 
BUILDING LOAD BUILDING LOAD 
(E.G. AHU, (E.G. AHU, 

FCU)FCU)

1.1.
GENERAL NOTES:GENERAL NOTES:

PROVIDE PRESSURE TEST PLUGS ACROSS DPT FOR TAB AND PROVIDE PRESSURE TEST PLUGS ACROSS DPT FOR TAB AND 
COMMISSIONING VERIFICATION AND TROUBLESHOOTING.COMMISSIONING VERIFICATION AND TROUBLESHOOTING.

A.A.

B.B.
a.a.

b.b.

C.C.

D.D.
E.E.

F.F.

G.G.

H.H.

I.I.

J.J.

K.K.

PART 3 - PUMP CONTROL:PART 3 - PUMP CONTROL:
INITIALLY, TERTIARY PUMP BYPASS VALVE V3 AND HEATING WATER LOOP RETURN VALVE V1 SHALL BE FULLY OPEN INITIALLY, TERTIARY PUMP BYPASS VALVE V3 AND HEATING WATER LOOP RETURN VALVE V1 SHALL BE FULLY OPEN 
TO ALLOW THE HEATING WATER LOOP (VIA OTHER PLANTS) TO SERVE THE BUILDING. BUILDING PUMPS, HWP-1 AND TO ALLOW THE HEATING WATER LOOP (VIA OTHER PLANTS) TO SERVE THE BUILDING. BUILDING PUMPS, HWP-1 AND 
HWP-2 SHALL BE OFF.HWP-2 SHALL BE OFF.
WHEN PUMP BYPASS VALVE V3 IS FULLY OPEN AND EITHER OF THE FOLLOWING CONDITIONS ARE MET:WHEN PUMP BYPASS VALVE V3 IS FULLY OPEN AND EITHER OF THE FOLLOWING CONDITIONS ARE MET:

ON A DROP IN THE BUILDING REMOTE DIFFERENTIAL PRESSURE (MEASURED AT REMOTE POINT IN BUILDING; ON A DROP IN THE BUILDING REMOTE DIFFERENTIAL PRESSURE (MEASURED AT REMOTE POINT IN BUILDING; 
DPT-2) BELOW SETPOINT FOR 10 MINUTES (ADJ.) WITH THE MINIMUM FLOW BYPASS VALVE FULLY CLOSED; OR DPT-2) BELOW SETPOINT FOR 10 MINUTES (ADJ.) WITH THE MINIMUM FLOW BYPASS VALVE FULLY CLOSED; OR 
WHEN THE BUILDING HEATING WATER RETURN TEMPERATURE (TS-2) DROPS ABOVE ITS ALARM SETPOINT OF 160 WHEN THE BUILDING HEATING WATER RETURN TEMPERATURE (TS-2) DROPS ABOVE ITS ALARM SETPOINT OF 160 
DEGREES FAHRENHEIT (ADJ.), DEGREES FAHRENHEIT (ADJ.), 
THE PRIMARY BUILDING PUMP (HWP-1 OR HWP-2) SHALL BE ENERGIZED BY THE BAS.THE PRIMARY BUILDING PUMP (HWP-1 OR HWP-2) SHALL BE ENERGIZED BY THE BAS.

THE PRIMARY BUILDING PUMP AS SELECTED BY THE PRIMARY/STANDBY PROGRAM SHALL BE SOFT STARTED TO THE PRIMARY BUILDING PUMP AS SELECTED BY THE PRIMARY/STANDBY PROGRAM SHALL BE SOFT STARTED TO 
MINIMUM SPEED AFTER MINIMUM BYPASS VALVE V2 HAS BEEN PROVEN FULLY OPEN. REDUCED STARTING SPEED MINIMUM SPEED AFTER MINIMUM BYPASS VALVE V2 HAS BEEN PROVEN FULLY OPEN. REDUCED STARTING SPEED 
SHALL BE DETERMINED BY THE HIGHER OF THE TWO: MINIMUM FLOW OF THE PUMP OR THE MINIMUM SETTING OF SHALL BE DETERMINED BY THE HIGHER OF THE TWO: MINIMUM FLOW OF THE PUMP OR THE MINIMUM SETTING OF 
THE VFD AND SHALL BE FULLY ADJUSTABLE THROUGH THE RANGE OF THE DRIVE. REDUCED STARTING SPEED SHALL THE VFD AND SHALL BE FULLY ADJUSTABLE THROUGH THE RANGE OF THE DRIVE. REDUCED STARTING SPEED SHALL 
BE SET DURING TESTING, ADJUSTING AND BALANCING (TAB).BE SET DURING TESTING, ADJUSTING AND BALANCING (TAB).
AFTER BUILDING PUMP HAS BEEN PROVEN ON, PUMP BYPASS VALVE V3 SHALL MODULATE CLOSED.AFTER BUILDING PUMP HAS BEEN PROVEN ON, PUMP BYPASS VALVE V3 SHALL MODULATE CLOSED.
THE BUILDING REMOTE DIFFERENTIAL PRESSURE SETPOINT SHALL BE MAINTAINED BETWEEN MAXIMUM AND MINIMUM THE BUILDING REMOTE DIFFERENTIAL PRESSURE SETPOINT SHALL BE MAINTAINED BETWEEN MAXIMUM AND MINIMUM 
PRESSURES. THE MAXIMUM PRESSURE LIMIT IS THE PRESSURE REQUIRED TO PROVIDE FULL FLOW TO ALL BUILDING PRESSURES. THE MAXIMUM PRESSURE LIMIT IS THE PRESSURE REQUIRED TO PROVIDE FULL FLOW TO ALL BUILDING 
END-USE HEATING WATER CONTROL VALVES SIMULTANEOUSLY EXCLUDING THE MINIMUM BYPASS VALVE V2 END-USE HEATING WATER CONTROL VALVES SIMULTANEOUSLY EXCLUDING THE MINIMUM BYPASS VALVE V2 
(DETERMINED AT TAB). THE MINIMUM PRESSURE LIMIT IS THE PRESSURE CORRELATING TO THE LOWEST SPEED THE (DETERMINED AT TAB). THE MINIMUM PRESSURE LIMIT IS THE PRESSURE CORRELATING TO THE LOWEST SPEED THE 
PUMP MOTOR IS ALLOWED TO BE OPERATED AT TO MAINTAIN STABLE PUMP OPERATION.PUMP MOTOR IS ALLOWED TO BE OPERATED AT TO MAINTAIN STABLE PUMP OPERATION.
THE PUMP SPEED SHALL BE MODULATED VIA ITS RESPECTIVE VFD TO MAINTAIN THE BUILDING REMOTE DIFFERENTIAL THE PUMP SPEED SHALL BE MODULATED VIA ITS RESPECTIVE VFD TO MAINTAIN THE BUILDING REMOTE DIFFERENTIAL 
PRESSURE SETPOINT AS BEEN BY DIFFERENTIAL PRESSURE TRANSMITTER DPT-2.PRESSURE SETPOINT AS BEEN BY DIFFERENTIAL PRESSURE TRANSMITTER DPT-2.
ON A DROP IN THE BUILDING REMOTE DIFFERENTIAL PRESSURE WITH THE MINIMUM FLOW BYPASS VALVE FULLY ON A DROP IN THE BUILDING REMOTE DIFFERENTIAL PRESSURE WITH THE MINIMUM FLOW BYPASS VALVE FULLY 
CLOSED, THE LOOP PRIMARY PUMP SPEED SHALL BE INCREASED VIA THE PUMP VFD TO MAINTAIN THE BUILDING CLOSED, THE LOOP PRIMARY PUMP SPEED SHALL BE INCREASED VIA THE PUMP VFD TO MAINTAIN THE BUILDING 
REMOTE DIFFERENTIAL SETPOINT.REMOTE DIFFERENTIAL SETPOINT.
ON A RISE IN THE BUILDING REMOTE DIFFERENTIAL PRESSURE THE PUMP SPEED SHALL BE DECREASED TO MAINTAIN ON A RISE IN THE BUILDING REMOTE DIFFERENTIAL PRESSURE THE PUMP SPEED SHALL BE DECREASED TO MAINTAIN 
THE BUILDING REMOTE DIFFERENTIAL SETPOINT.THE BUILDING REMOTE DIFFERENTIAL SETPOINT.
THE BUILDING REMOTE DIFFERENTIAL PRESSURE SETPOINT SHALL BE DETERMINED BY THE BAS PROVIDER AND TAB THE BUILDING REMOTE DIFFERENTIAL PRESSURE SETPOINT SHALL BE DETERMINED BY THE BAS PROVIDER AND TAB 
CONTRACTOR AS REQUIRED TO ACHIEVE THE REQUIRED BUILDING SYSTEM PERFORMANCE.CONTRACTOR AS REQUIRED TO ACHIEVE THE REQUIRED BUILDING SYSTEM PERFORMANCE.
THE HEATING WATER DIFFERENTIAL PRESSURE SETPOINT (DPT-2) SHALL BE RESET TO ALWAYS HAVE ONE HEATING THE HEATING WATER DIFFERENTIAL PRESSURE SETPOINT (DPT-2) SHALL BE RESET TO ALWAYS HAVE ONE HEATING 
WATER CONTROL VALVE ON ITS PIPING DISTRIBUTION 80% OPEN SO THE PUMP OPERATES AT THE LOWEST SPEED WATER CONTROL VALVE ON ITS PIPING DISTRIBUTION 80% OPEN SO THE PUMP OPERATES AT THE LOWEST SPEED 
AND PRESSURE REQUIRED TO SATISFY THE CURRENT LOAD (DEMAND RESET). EVERY 15 MINUTES ALL HEATING WATER AND PRESSURE REQUIRED TO SATISFY THE CURRENT LOAD (DEMAND RESET). EVERY 15 MINUTES ALL HEATING WATER 
VALVES SHALL BE POLLED. WHEN THE MOST OPEN HEATING WATER VALVE IS MORE THAN 80% OPEN, THE BAS VALVES SHALL BE POLLED. WHEN THE MOST OPEN HEATING WATER VALVE IS MORE THAN 80% OPEN, THE BAS 
SHALL THE RESET THE DIFFERENTIAL PRESSURE SETPOINT UP BY 0.5 PSI. WHEN ALL HEATING CONTROL VALVES ARE SHALL THE RESET THE DIFFERENTIAL PRESSURE SETPOINT UP BY 0.5 PSI. WHEN ALL HEATING CONTROL VALVES ARE 
60% OPEN OR BELOW, THE BAS SHALL RESET THE DIFFERENTIAL PRESSURE SETPOINT DOWN BY 0.25 PSI.60% OPEN OR BELOW, THE BAS SHALL RESET THE DIFFERENTIAL PRESSURE SETPOINT DOWN BY 0.25 PSI.
PUMP BYPASS VALVES AND V3 SHALL OPEN AND CLOSE WITHIN 60 SECONDS.PUMP BYPASS VALVES AND V3 SHALL OPEN AND CLOSE WITHIN 60 SECONDS.

A.A.

B.B.

C.C.
D.D.

E.E.

F.F.

G.G.
H.H.

PART 4 - PUMP MINIMUM FLOW BYPASS CONTROL VALVE:PART 4 - PUMP MINIMUM FLOW BYPASS CONTROL VALVE:
THE HEATING WATER MINIMUM FLOW BYPASS SHALL BE PROVIDED BY AN END OF LINE 2-WAY VALVE V2 AS CALLED THE HEATING WATER MINIMUM FLOW BYPASS SHALL BE PROVIDED BY AN END OF LINE 2-WAY VALVE V2 AS CALLED 
FOR ON THE SCHEMATICS AND DRAWINGS.FOR ON THE SCHEMATICS AND DRAWINGS.
MINIMUM FLOW BYPASS LINE AND 2-WAY BYPASS VALVE FLOW SHALL BE SIZED TO ALLOW FOR A SINGLE HEATING MINIMUM FLOW BYPASS LINE AND 2-WAY BYPASS VALVE FLOW SHALL BE SIZED TO ALLOW FOR A SINGLE HEATING 
WATER PUMP'S RECOMMENDED MINIMUM FLOW WITH ALL LOAD CONTROL VALVES CLOSED. THE PUMP MANUFACTURER WATER PUMP'S RECOMMENDED MINIMUM FLOW WITH ALL LOAD CONTROL VALVES CLOSED. THE PUMP MANUFACTURER 
SHALL PROVIDE THE MINIMUM FLOW RATE TO THE BAS PROVIDER AND TESTING, ADJUST AND BALANCING (TAB) SHALL PROVIDE THE MINIMUM FLOW RATE TO THE BAS PROVIDER AND TESTING, ADJUST AND BALANCING (TAB) 
CONTRACTOR.CONTRACTOR.
THE MINIMUM FLOW BYPASS VALVE SHALL BE A NORMALLY OPEN VALVE.THE MINIMUM FLOW BYPASS VALVE SHALL BE A NORMALLY OPEN VALVE.
THE MINIMUM FLOW BYPASS VALVE SHALL BE MODULATED TO THE FULLY OPEN POSITION WHEN THE SYSTEM IS THE MINIMUM FLOW BYPASS VALVE SHALL BE MODULATED TO THE FULLY OPEN POSITION WHEN THE SYSTEM IS 
SHUTDOWN. THIS SHALL BE DONE TO PREVENT WATER HAMMER WHEN A PUMP IS STARTED AND TO ALLOW FOR SHUTDOWN. THIS SHALL BE DONE TO PREVENT WATER HAMMER WHEN A PUMP IS STARTED AND TO ALLOW FOR 
MINIMUM FLOW WHEN THE SYSTEM CALLS FOR PUMP OPERATION.MINIMUM FLOW WHEN THE SYSTEM CALLS FOR PUMP OPERATION.
FOLLOWING THE CONFIRMED START OF THE LEAD HEATING WATER PUMP AT MINIMUM SPEED, THE BAS SHALL FIRST FOLLOWING THE CONFIRMED START OF THE LEAD HEATING WATER PUMP AT MINIMUM SPEED, THE BAS SHALL FIRST 
MODULATE THE MINIMUM FLOW BYPASS VALVE TO MAINTAIN SYSTEM DIFFERENTIAL PRESSURE.MODULATE THE MINIMUM FLOW BYPASS VALVE TO MAINTAIN SYSTEM DIFFERENTIAL PRESSURE.
ON A DROP IN THE BUILDING REMOTE DIFFERENTIAL PRESSURE BELOW SETPOINT, BEFORE INCREASING HEATING ON A DROP IN THE BUILDING REMOTE DIFFERENTIAL PRESSURE BELOW SETPOINT, BEFORE INCREASING HEATING 
WATER PUMP SPEED, THE MINIMUM FLOW BYPASS VALVE V2 SHALL FIRST MODULATE CLOSED TO MAINTAIN THE WATER PUMP SPEED, THE MINIMUM FLOW BYPASS VALVE V2 SHALL FIRST MODULATE CLOSED TO MAINTAIN THE 
SYSTEM DIFFERENTIAL SETPOINT, ON A CONTINUED DROP IN SYSTEM PRESSURE WITH THE BYPASS VALVE FULLY SYSTEM DIFFERENTIAL SETPOINT, ON A CONTINUED DROP IN SYSTEM PRESSURE WITH THE BYPASS VALVE FULLY 
CLOSED, THE LEAD PUMP SPEED SHALL BE INCREASED VIA THE PUMP VFD TO MAINTAIN SYSTEM DIFFERENTIAL CLOSED, THE LEAD PUMP SPEED SHALL BE INCREASED VIA THE PUMP VFD TO MAINTAIN SYSTEM DIFFERENTIAL 
PRESSURE SETPOINT (REFER TO PART 3 - PUMP CONTROL).PRESSURE SETPOINT (REFER TO PART 3 - PUMP CONTROL).
ON A RISE IN BUILDING REMOTE DIFFERENTIAL PRESSURE ABOVE SETPOINT, THE REVERSE SHALL OCCUR.ON A RISE IN BUILDING REMOTE DIFFERENTIAL PRESSURE ABOVE SETPOINT, THE REVERSE SHALL OCCUR.
ON A RISE IN BUILDING REMOTE DIFFERENTIAL PRESSURE WITH THE PUMP OPERATING AT MINIMUM SPEED, THE ON A RISE IN BUILDING REMOTE DIFFERENTIAL PRESSURE WITH THE PUMP OPERATING AT MINIMUM SPEED, THE 
MINIMUM FLOW BYPASS VALVE SHALL MODULATE OPEN.MINIMUM FLOW BYPASS VALVE SHALL MODULATE OPEN.

A.A.

B.B.

C.C.

D.D.
E.E.
F.F.
G.G.

PART 5 - ALARMS & FAILURE MODES:PART 5 - ALARMS & FAILURE MODES:
FAILURE OF A PUMP TO OPERATE 60 SECONDS AFTER BEING COMMANDED ON (AS SENSED BY ITS CURRENT FAILURE OF A PUMP TO OPERATE 60 SECONDS AFTER BEING COMMANDED ON (AS SENSED BY ITS CURRENT 
TRANSFORMER), OR LOSS OF PROOF, SHALL BE ALARMED TO THE BAS. THE FAILED PUMP SHALL DE-ENERGIZE AND TRANSFORMER), OR LOSS OF PROOF, SHALL BE ALARMED TO THE BAS. THE FAILED PUMP SHALL DE-ENERGIZE AND 
THE STANDBY PUMP SHALL ENERGIZE. UPON PROOF OF LAG PUMP OPERATING, THE FAILED PUMP ALARM SHALL THE STANDBY PUMP SHALL ENERGIZE. UPON PROOF OF LAG PUMP OPERATING, THE FAILED PUMP ALARM SHALL 
REMAIN UNTIL MANUALLY RESET BY OPERATOR.REMAIN UNTIL MANUALLY RESET BY OPERATOR.
HEATING WATER SUPPLY TEMPERATURE EXCEEDS 50°F (ADJ.) FOR 10 MINUTES SHALL GENERATE AN ALARM TO THE HEATING WATER SUPPLY TEMPERATURE EXCEEDS 50°F (ADJ.) FOR 10 MINUTES SHALL GENERATE AN ALARM TO THE 
BAS.BAS.
BUILDING REMOTE DIFFERENTIAL PRESSURE ABOVE THE HIGH LIMIT OR BELOW THE LOW LIMIT (LIMIT TO BE BUILDING REMOTE DIFFERENTIAL PRESSURE ABOVE THE HIGH LIMIT OR BELOW THE LOW LIMIT (LIMIT TO BE 
ESTABLISHED BY THE TAB CONTRACTOR AND BAS PROVIDER) SHALL BE ALARMED TO THE BAS.ESTABLISHED BY THE TAB CONTRACTOR AND BAS PROVIDER) SHALL BE ALARMED TO THE BAS.
HEATING WATER LOOP RETURN VALVE V1 SHALL FAIL OPEN.HEATING WATER LOOP RETURN VALVE V1 SHALL FAIL OPEN.
MINIMUM PUMP FLOW BYPASS VALVE V2 SHALL FAIL OPEN.MINIMUM PUMP FLOW BYPASS VALVE V2 SHALL FAIL OPEN.
TERTIARY PUMP BYPASS VALVE V3 SHALL FAIL OPEN..TERTIARY PUMP BYPASS VALVE V3 SHALL FAIL OPEN..
UPON A LOSS OF BUILDING POWER, HEATING WATER DISTRIBUTION OPERATION SHALL BE DISABLED.UPON A LOSS OF BUILDING POWER, HEATING WATER DISTRIBUTION OPERATION SHALL BE DISABLED.

A.A.

a.a.

b.b.

c.c.

BAS TRENDINGBAS TRENDING
PROVIDE TRENDS, HISTORIAN BACKUP AND GRAPHIC DISPLAY FOR ALL CONTROL POINTS AND CALCULATED SET POINTS PROVIDE TRENDS, HISTORIAN BACKUP AND GRAPHIC DISPLAY FOR ALL CONTROL POINTS AND CALCULATED SET POINTS 
PER SPECIFICATIONS. ALC SHALL INCLUDE TRENDS IN EACH PROGRAM FOR ALL NETWORK INPUTS (KNOWN AS ANI AND PER SPECIFICATIONS. ALC SHALL INCLUDE TRENDS IN EACH PROGRAM FOR ALL NETWORK INPUTS (KNOWN AS ANI AND 
BNI) IN A PROJECT.BNI) IN A PROJECT.

THE BAS CONTROLLER SHALL MONITOR THE HEATING WATER SUPPLY TEMPERATURES (TS1, TS3 AND TS5), CHILLED THE BAS CONTROLLER SHALL MONITOR THE HEATING WATER SUPPLY TEMPERATURES (TS1, TS3 AND TS5), CHILLED 
HEATING RETURN TEMPERATURES (TS2 AND TS4) AND HEATING WATER FLOW TO THE BUILDING (FM1 AND FM2) AND HEATING RETURN TEMPERATURES (TS2 AND TS4) AND HEATING WATER FLOW TO THE BUILDING (FM1 AND FM2) AND 
CALCULATE CURRENT ENERGY DEMAND ON A CONTINUAL BASIS. THESE VALUES SHALL BE MADE AVAILABLE TO THE CALCULATE CURRENT ENERGY DEMAND ON A CONTINUAL BASIS. THESE VALUES SHALL BE MADE AVAILABLE TO THE 
BAS AT ALL TIMES.BAS AT ALL TIMES.

ALARM WILL BE GENERATED AS FOLLOWS: INVALID READING: SENSOR READINGS INDICATE AN INVALID DEMAND ALARM WILL BE GENERATED AS FOLLOWS: INVALID READING: SENSOR READINGS INDICATE AN INVALID DEMAND 
VALUE.VALUE.
PEAK DEMAND HISTORY: THE CONTROLLER WILL MONITOR AND RECORD THE PEAD (HIGH AND LOW) DEMAND PEAK DEMAND HISTORY: THE CONTROLLER WILL MONITOR AND RECORD THE PEAD (HIGH AND LOW) DEMAND 
READING FROM THE CHILLED WATER ENERGY METER. PEAK READING WILL BE ON A DAILY, MONTH-TO-DATE, AND READING FROM THE CHILLED WATER ENERGY METER. PEAK READING WILL BE ON A DAILY, MONTH-TO-DATE, AND 
YEAR-TO-DATE BASIS.YEAR-TO-DATE BASIS.
USAGE HISTORY: THE CONTROLLER WILL MONITOR AND RECORD HEATING WATER ENERGY METER READINGS SO AS USAGE HISTORY: THE CONTROLLER WILL MONITOR AND RECORD HEATING WATER ENERGY METER READINGS SO AS 
TO PROVIDE AN ENERGY CONSUMPTION HISTORY, USAGE READING WILL BE RECORDED ON A DAILY, MONTH-TO-TO PROVIDE AN ENERGY CONSUMPTION HISTORY, USAGE READING WILL BE RECORDED ON A DAILY, MONTH-TO-
DATE, AND YEAR-TO-DATE BASIS.DATE, AND YEAR-TO-DATE BASIS. 1.1.

NOTESNOTES::
HYDRONIC DIFFERENTIAL PRESSURE MANIFOLDS SHALL REFERENCE DETAIL A/C-602 FOR COMPONENTS AND HYDRONIC DIFFERENTIAL PRESSURE MANIFOLDS SHALL REFERENCE DETAIL A/C-602 FOR COMPONENTS AND 
INSTALLATION.INSTALLATION.

SEQUENCE OF OPERATIONS:SEQUENCE OF OPERATIONS:

N.O.N.O.

V3V3

1

VFDVFD

TY
P

TY
P

TYPICAL TWO-WAY RETURN TYPICAL TWO-WAY RETURN 
VALVE FOR BUILDING LOADSVALVE FOR BUILDING LOADS

2

TY
P

TY
P

TYPICAL TWO-WAY RETURN TYPICAL TWO-WAY RETURN 
VALVE FOR BUILDING LOADSVALVE FOR BUILDING LOADS

TS3TS3TS1TS1

TS2TS2 TS4TS4

TS5TS5

BUILDING REMOTE DIFFERENTIAL BUILDING REMOTE DIFFERENTIAL 
PRESSURE DPT-2PRESSURE DPT-2

DECOUPLER DECOUPLER 
LINE CHECK LINE CHECK 
VALVEVALVE

A.A.

a.a.
b.b.

B.B.

C.C.

PART 6 - PROGRAMS:PART 6 - PROGRAMS:
THE BAS SHALL MONITOR PUMP STATUS AND ACCUMULATE RUNTIME OF THE PUMPS. THE BAS PRIMARY/STANDBY THE BAS SHALL MONITOR PUMP STATUS AND ACCUMULATE RUNTIME OF THE PUMPS. THE BAS PRIMARY/STANDBY 
PUMP PROGRAM SHALL BE WRITTEN BY THE CONTROLS PROVIDER TO ROTATE THE PRIMARY/STANDBY PUMPS AS PUMP PROGRAM SHALL BE WRITTEN BY THE CONTROLS PROVIDER TO ROTATE THE PRIMARY/STANDBY PUMPS AS 
FOLLOWS:FOLLOWS:

WHENEVERY A PUMP IS STARTED, THE BAS SHALL START THE PUMP WITH THE LEAST RUNTIME HOURS.WHENEVERY A PUMP IS STARTED, THE BAS SHALL START THE PUMP WITH THE LEAST RUNTIME HOURS.
IF THE PRIMARY PUMP HAS NOT CHANGED AFTER 7 DAYS, THE BAS SHALL FORCE A PRIMARY PUMP CHANGE.IF THE PRIMARY PUMP HAS NOT CHANGED AFTER 7 DAYS, THE BAS SHALL FORCE A PRIMARY PUMP CHANGE.

THE DIFFERENTIAL PRESSURE DEMAND RESET PROGRAM SHALL BE WRITTEN BY THE BAS PROVIDER SO THE PUMP(S) THE DIFFERENTIAL PRESSURE DEMAND RESET PROGRAM SHALL BE WRITTEN BY THE BAS PROVIDER SO THE PUMP(S) 
OPERATE AT THE LOWEST SPEED AND PRESSURE REQUIRED TO SATISFY THE CURRENT LOAD.OPERATE AT THE LOWEST SPEED AND PRESSURE REQUIRED TO SATISFY THE CURRENT LOAD.
THE BAS SHALL BE CONNECTED TO THE VARIABLE FREQUENCY DRIVES FOR NUMERIC AND GRAPHIC DISPLAY OF ALL THE BAS SHALL BE CONNECTED TO THE VARIABLE FREQUENCY DRIVES FOR NUMERIC AND GRAPHIC DISPLAY OF ALL 
HEATING WATER PUMP PARAMETERS THAT ARE SPECIFIED TO BE DISPLAYED.HEATING WATER PUMP PARAMETERS THAT ARE SPECIFIED TO BE DISPLAYED.

A.A.
1.1.
2.2.
3.3.
4.4.
5.5.
6.6.
7.7.
8.8.
9.9.
10.10.
11.11.
12.12.
13.13.
14.14.
15.15.
16.16.
17.17.
18.18.

BAS GRAPHICSBAS GRAPHICS
THE FOLLOWING DATA SHALL BE DISPLAYED ON A DASHBORAD GRAPHIC FOR THE BUILDING.THE FOLLOWING DATA SHALL BE DISPLAYED ON A DASHBORAD GRAPHIC FOR THE BUILDING.

BUILDING NAMEBUILDING NAME
BUILDING AREA (SF)BUILDING AREA (SF)
BUILDING PEAK DEMAND LOAD (TONS)BUILDING PEAK DEMAND LOAD (TONS)
CAMPUS LOOP HW FLOW (GPM)CAMPUS LOOP HW FLOW (GPM)
CAMPUS LOOP HW SUPPLY TEMPERATURE (°F)CAMPUS LOOP HW SUPPLY TEMPERATURE (°F)
CAMPUS LOOP HW RETURN TEMPERATURE (°F)CAMPUS LOOP HW RETURN TEMPERATURE (°F)
CAMPUS LOOP DELTA-T = HWR TEMP - HWS TEMP (°F)CAMPUS LOOP DELTA-T = HWR TEMP - HWS TEMP (°F)
BUILDING LOOP HW FLOW (GPM)BUILDING LOOP HW FLOW (GPM)
BUILDING LOOP HW SUPPLY TEMPERATURE (°F)BUILDING LOOP HW SUPPLY TEMPERATURE (°F)
BUILDING LOOP HW RETURN TEMPERATURE (°F)BUILDING LOOP HW RETURN TEMPERATURE (°F)
CALCULATED BUILDING TONS, TONS - (500 X CAMPUS LOOP GPM X CAMPUS LOOP DELTA-T)/12000CALCULATED BUILDING TONS, TONS - (500 X CAMPUS LOOP GPM X CAMPUS LOOP DELTA-T)/12000
CALCULATED BUILDING SF/TONCALCULATED BUILDING SF/TON
BUILDING % LOAD (CALCULATED TONS/PEAK DEMAND TONS X 100)BUILDING % LOAD (CALCULATED TONS/PEAK DEMAND TONS X 100)
CAMPUS LOOP DIFFERENTIAL PRESSURE (PSID)CAMPUS LOOP DIFFERENTIAL PRESSURE (PSID)
BUILDING LOOP DIFFERENTIAL PRESSURE (PSID)BUILDING LOOP DIFFERENTIAL PRESSURE (PSID)
CAMPUS LOOP SUPPLY PRESSURE (PSIG)CAMPUS LOOP SUPPLY PRESSURE (PSIG)
COUPLED OR DECOUPLED PUMP MODECOUPLED OR DECOUPLED PUMP MODE
BUILDING PUMP STATUS (ON/OFF)BUILDING PUMP STATUS (ON/OFF)

PT1PT1

bldg.HWx.CHWRP HW Return PressureCP
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bldg.HWx.BLDGRP HW RPT-2CP

P
T2
P
T2

bldg.HWx.BLDGSP HW Supply PressureAI

5 6
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BACKFLOW BACKFLOW 
PREVENTER STATIONPREVENTER STATION

DCW/NPW DCW/NPW 
(HW MAKEUP)(HW MAKEUP)

FROM DCW/NPW FROM DCW/NPW 
SYSTEMSYSTEM
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MANUALLY ACTIVATED MAKE-UP MANUALLY ACTIVATED MAKE-UP 
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bldg.HXHWx.HWRT HW Return TempAI

TS4TS4

TS3TS3

bldg.HXHWx.HWRST LOOP HWS TempAI

HW Valve bldg.HXHWx.HWVAO

bldg.HXHWx.WVP HW Valve PosAI

TS1TS1

bldg.HXHWx.SWTMP HW Supply TempAI

bldg.HXHWx.SPST SP-2 StatusDI

SP-2 S/S bldg.HXHWx.SPSSDO

SP-2 Speed bldg.HXHWx.SPSPDAO

bldg.HXHWx.SPALRM SP-2 AlarmDI

bldg.HXHWx.SPST SP-2 StatusAI

VFDVFD

InterfaceInterface

SP-2SP-2

SP-1 S/S bldg.HXHWx.SPssDO

SP-1 Speed bldg.HXHWx.SPSPDAO

bldg.HXHWx.SPALRM SP-1 AlarmDI

bldg.HXHWx.SPST SP-1 StatusAI

VFDVFD

SP-1SP-1

PROCESS PROCESS 
CHWSCHWS

PROCESS PROCESS 
CHWRCHWR

TS2TS2

bldg.HXHWx.RWT BLDG HWR TempAI

CAMPUS HWCAMPUS HW

bldg.HXHWx.SPST SP-1 StatusDI

bldg.HXHWx.PHWPALRM PHWP-2 StatusDI

PHWP-2 S/S bldg.HXHWx.PHWPSSDO

PHWP-2 Speed bldg.HXHWx.PHWSPDAO

bldg.HXHWx.PHWPALRM PHWP-2 AlarmDI

bldg.HXHWx.PHWPST PHWP-2 StatusAI

CS2CS2
VFDVFD

InterfaceInterface

bldg.HXHWx.PHWPST PHWP-1 StatusDI PHWP-1 S/S bldg.HXHWx.PHWPSSDO

PHWP-1 Speed bldg.HXHWx.PHWPSPDAO

bldg.HXHWx.PHWPALRM PHWP-AlarmDI

bldg.HXHWx.PHWPST PHWP-1 StatusAI

InterfaceInterface

CS1CS1
VFDVFD

bldg.HXHWx.HWFLW LOOP HWS FlowAI

FM-1FM-1

2

OPTIONAL FEATUREOPTIONAL FEATURE

bldg.HXHWx.LOOPDP Differential PressureAI

bldg.HXHWx.HWDP Differential PressureAI

CS1CS1

CS1CS1

FM-2FM-2

bldg.HXHWx.PCHFLW BLDG HWS FlowAI
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V
4
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4

N.O.N.O.

V2V2

Loop HW Valve bldg.HXHWx.HWRVAO

bldg.HXHWx.HWRVP Loop HW Valve PosAI

LOOP PRESSURE LOOP PRESSURE 
DIFFERENTIAL DPT-1DIFFERENTIAL DPT-1

bldg.HXHWx.CHWRP HW Return PressureCP

34

P
T1
P
T1

bldg.HXHWx.CHWSP HW Supply PressureAI

5

6

TY
P

TY
P

TYPICAL TWO-TYPICAL TWO-
WAY RETURN WAY RETURN 
VALVE FOR VALVE FOR 
BUILDING LOADSBUILDING LOADS

BACKFLOW BACKFLOW 
PREVENTER STATIONPREVENTER STATION

DCW/NPW DCW/NPW 
(CHW MAKEUP)(CHW MAKEUP)

FROM DCW/NPW FROM DCW/NPW 
SYSTEMSYSTEM

1

bldg.HXHWx.BLDGDP HW DPT-2AI

BUILDING REMOTE DIFFERENTIAL BUILDING REMOTE DIFFERENTIAL 
PRESSURE DPT-2PRESSURE DPT-2

bldg.HXHWx.BLDGRP HW RPT-2CP

P
T2
P
T2

bldg.HXHWx.BLDGSP HW Supply PressureAI

8

EXAMPLE EXAMPLE 
BUILDING LOAD BUILDING LOAD 
(E.G. AHU, (E.G. AHU, 

FCU)FCU)

TY
P

TY
P

TYPICAL TWO-WAY RETURN TYPICAL TWO-WAY RETURN 
VALVE FOR BUILDING LOADSVALVE FOR BUILDING LOADS

EXAMPLE EXAMPLE 
BUILDING LOAD BUILDING LOAD 
(E.G. AHU, (E.G. AHU, 

FCU)FCU)

3 4

5

InterfaceInterface

6

AUTOMATICALLY ACTIVATED AUTOMATICALLY ACTIVATED 
MAKE-UP WATER ASSEMBLYMAKE-UP WATER ASSEMBLY

SECONDARY PUMPSECONDARY PUMP

SECONDARY PUMPSECONDARY PUMP

PRIMARY HEATING WATER PUMPSPRIMARY HEATING WATER PUMPS
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C-406C-406

20 23

BUILDING HWBUILDING HW
HEATHEAT

EXCHANGEREXCHANGER
CONNECTIONCONNECTION

1.1.

2.2.

a.a.

b.b.

3.3.

4.4.

5.5.

6.6.

7.7.

1.1.

2.2.

3.3.

4.4.

1.1.

2.2.

3.3.

GeneralGeneral : BAS shall fully control the building heating water system and equipment and : BAS shall fully control the building heating water system and equipment and 
provide monitoring and diagnostic information for management purposes.provide monitoring and diagnostic information for management purposes.

Cooling EnableCooling Enable : Cooling shall be enabled by the operator at the operator interface via : Cooling shall be enabled by the operator at the operator interface via 
a graphic HOA icon.a graphic HOA icon.

Primary HW Pumps (Optional)Primary HW Pumps (Optional) ::
Initially, primary pump bypass valve V4 shall be open to allow the heating water Initially, primary pump bypass valve V4 shall be open to allow the heating water 
loop (via other plants) to serve the heat exchanger. Primary heating water pumps, loop (via other plants) to serve the heat exchanger. Primary heating water pumps, 
PHWP-1 and PHWP-2 shall be off.PHWP-1 and PHWP-2 shall be off.
When pump bypass valve V4 is fully open and either of the following conditions When pump bypass valve V4 is fully open and either of the following conditions 
are met:are met:

On a drop in the heat exchanger differential pressure (measured at point on On a drop in the heat exchanger differential pressure (measured at point on 
primary/heating water side of heat exchanger) below setpoint for 10 minutes primary/heating water side of heat exchanger) below setpoint for 10 minutes 
(adj.) OR(adj.) OR
When the heat exchanger heating water return temperature (TS-4) drops below When the heat exchanger heating water return temperature (TS-4) drops below 
its alarm setpoint of 160 degrees fahrenheit (adj.),its alarm setpoint of 160 degrees fahrenheit (adj.),
the primary heating water pumps (PHWP-1 or PHWP-2) shall be energized by the primary heating water pumps (PHWP-1 or PHWP-2) shall be energized by 
the BAS.the BAS.

The primary building pump as selected by the primary/standby program shall be The primary building pump as selected by the primary/standby program shall be 
soft started to minimum speed. Reduced starting speed shall be determined by the soft started to minimum speed. Reduced starting speed shall be determined by the 
higher of the two: minimum flow of the pump or the minimum setting of the VFD higher of the two: minimum flow of the pump or the minimum setting of the VFD 
and shall be fully adjustable through the range of the drive. Reduced starting and shall be fully adjustable through the range of the drive. Reduced starting 
speed shall be set during testing, adjusting and balancing (TAB).speed shall be set during testing, adjusting and balancing (TAB).
After primary heating water pump has been proven on, pump bypass valve V4 After primary heating water pump has been proven on, pump bypass valve V4 
shall modulate closed.shall modulate closed.
The primary heating water remote differential pressure setpoint shall be maintained The primary heating water remote differential pressure setpoint shall be maintained 
between maximum and minimum pressures. The maximum pressure limit is the between maximum and minimum pressures. The maximum pressure limit is the 
pressure required to provide full flow to the heat exchanger. The minimum pressure pressure required to provide full flow to the heat exchanger. The minimum pressure 
limit is the pressure correlating to the lowest speed the pump motor is allowed to limit is the pressure correlating to the lowest speed the pump motor is allowed to 
be operated at to maintain stable pump operation.be operated at to maintain stable pump operation.
The pump speed shall be modulated via its respective VFD to maintain the primary The pump speed shall be modulated via its respective VFD to maintain the primary 
heat exchanger differential pressure setpoint.heat exchanger differential pressure setpoint.
The primary heat exchanger differential pressure setpoint shall be determined by The primary heat exchanger differential pressure setpoint shall be determined by 
the BAS provider and TAB contractor as required to achieve the required building the BAS provider and TAB contractor as required to achieve the required building 
system performance.system performance.

Pump bypass valve V4 shall open and close within 60 seconds.Pump bypass valve V4 shall open and close within 60 seconds.

Secondary HW PumpsSecondary HW Pumps :  BAS shall control the pumps as follows::  BAS shall control the pumps as follows:
START/STOP: BAS shall command the operation of the lead pump and it shall run START/STOP: BAS shall command the operation of the lead pump and it shall run 
continuously whenever cooling is enabled.  The pump with the least runtime shall continuously whenever cooling is enabled.  The pump with the least runtime shall 
be selected as lead.  If the current lead pump has been in operation for more be selected as lead.  If the current lead pump has been in operation for more 
than 160 hours continuously (adj.) lead shall change to the lag pump.than 160 hours continuously (adj.) lead shall change to the lag pump.
PROOF: BAS shall prove pump operation and use the status indication via CT PROOF: BAS shall prove pump operation and use the status indication via CT 
sensor to accumulate runtime.  Upon failure of the lead pump, BAS shall energize sensor to accumulate runtime.  Upon failure of the lead pump, BAS shall energize 
the lag pump and enunciate a level 1 alarm.the lag pump and enunciate a level 1 alarm.
VFD CONTROL:  Whenever heating is enabled, BAS shall control the output of the VFD CONTROL:  Whenever heating is enabled, BAS shall control the output of the 
active pump VFDs to maintain the HW remote differential pressure (RDP) setpoint active pump VFDs to maintain the HW remote differential pressure (RDP) setpoint 
(determined by TAB; initially 10 PSID).  If the lead pump is unable to maintain the (determined by TAB; initially 10 PSID).  If the lead pump is unable to maintain the 
RDP set point for at least 5 minutes (adjustable), the lag pump shall be started RDP set point for at least 5 minutes (adjustable), the lag pump shall be started 
and ramped to match the lead pump speed.  If the lead and lag pumps are both and ramped to match the lead pump speed.  If the lead and lag pumps are both 
operating and the commanded speed is less than 40% (adj.) of the individual operating and the commanded speed is less than 40% (adj.) of the individual 
pump capacity for at least 5 minutes (adjustable) the lag pump shall be ramped pump capacity for at least 5 minutes (adjustable) the lag pump shall be ramped 
down to minimum speed and stopped.down to minimum speed and stopped.
On start and stop, the VFD shall ramp to speed and slow down within adjustable On start and stop, the VFD shall ramp to speed and slow down within adjustable 
acceleration and deceleration limits.acceleration and deceleration limits.

Heating Water ValveHeating Water Valve :  BAS shall modulate the primary heating water valve via PID loop :  BAS shall modulate the primary heating water valve via PID loop 
to maintain the secondary heating water temperature set point.  Whenever secondary to maintain the secondary heating water temperature set point.  Whenever secondary 
pump flow is not proven the primary heating water valve shall be closed.pump flow is not proven the primary heating water valve shall be closed.

Low Temperature AlarmLow Temperature Alarm :  BAS shall enunciate an alarm whenever the following is true::  BAS shall enunciate an alarm whenever the following is true:
Secondary heating water system has been enabled for at least 15 minutes (adj.) Secondary heating water system has been enabled for at least 15 minutes (adj.) 
ANDAND
Secondary heating pump status has not been proven for at least 5 minutes (adj.) Secondary heating pump status has not been proven for at least 5 minutes (adj.) 
ANDAND
Secondary heating water supply temperature drops below set point minus 7°F (adj.) Secondary heating water supply temperature drops below set point minus 7°F (adj.) 
for 10 minutes (adj.) continuously.  for 10 minutes (adj.) continuously.  

Graphics and TrendsGraphics and Trends : Provide trends, historian backup and graphic display for all : Provide trends, historian backup and graphic display for all 
control points and calculated setpoints per specifications. ALC shall include trends in control points and calculated setpoints per specifications. ALC shall include trends in 
each program for all network inputs (known as ANI and BNI) in a project.each program for all network inputs (known as ANI and BNI) in a project.

SEQUENCE OF OPERATIONSEQUENCE OF OPERATION

1.1.

2.2.

3.3.

Locate remote differential pressure sensor at most remote HW coil, as directed.  Locate remote differential pressure sensor at most remote HW coil, as directed.  
Install transmitter and bypass assembly no higher than 6 feet AFF.Install transmitter and bypass assembly no higher than 6 feet AFF.
Provide communications interface to the control system for diagnostic point Provide communications interface to the control system for diagnostic point 
information.information.
Hydronic differential pressure manifolds shall reference detail A/C-602 for Hydronic differential pressure manifolds shall reference detail A/C-602 for 
components and installation.components and installation.

NOTESNOTES

C-406 NOTESC-406 NOTES

11
MAKE-UP LINE IS INTENDED FOR FILL PURPOSES AFTER DRAINING PORTIONS OFMAKE-UP LINE IS INTENDED FOR FILL PURPOSES AFTER DRAINING PORTIONS OF
THE SYSTEM.THE SYSTEM.

22
EOR TO DECIDE IF LOOP PUMPS ARE REQUIRED BASED ON HYDRAULIC LOOPEOR TO DECIDE IF LOOP PUMPS ARE REQUIRED BASED ON HYDRAULIC LOOP
CALCULATIONS.CALCULATIONS.

33
DIFFERENTIAL PRESSURE TRANSMITTER INITIAL BALANCED SET POINT SHALL BEDIFFERENTIAL PRESSURE TRANSMITTER INITIAL BALANCED SET POINT SHALL BE
DETERMINED THROUGH TEST AND BALANCE.DETERMINED THROUGH TEST AND BALANCE.

44
CHILLED WATER RETURN PRESSURE SHALL BE CALCULATED POINT. REFER TOCHILLED WATER RETURN PRESSURE SHALL BE CALCULATED POINT. REFER TO
DETAIL ON SHEET 1/C-602.DETAIL ON SHEET 1/C-602.

55
THE PUMP MANUFACTURER SHALL PROVIDE THE MINIMUM FLOW RATE TO THE BASTHE PUMP MANUFACTURER SHALL PROVIDE THE MINIMUM FLOW RATE TO THE BAS
PROVIDER AND TESTING ADJUST BALANCING (TAB) CONTRACTOR.PROVIDER AND TESTING ADJUST BALANCING (TAB) CONTRACTOR.

66

MINIMUM FLOW BYPASS LINE AND 2-WAY BYPASS VALVE FLOW SHALL BE SIZEDMINIMUM FLOW BYPASS LINE AND 2-WAY BYPASS VALVE FLOW SHALL BE SIZED
TO ALLOW FOR A SINGLE CHILLED WATER PUMP'S RECOMMENDED MINIMUM FLOWTO ALLOW FOR A SINGLE CHILLED WATER PUMP'S RECOMMENDED MINIMUM FLOW
WITH ALL LOAD CONTROL VALVES CLOSED. THE PUMP MANUFACTURER SHALLWITH ALL LOAD CONTROL VALVES CLOSED. THE PUMP MANUFACTURER SHALL
PROVIDE THE MINIMUM FLOW RATE TO THE BAS PROVIDER AND TESTING ADJUSTPROVIDE THE MINIMUM FLOW RATE TO THE BAS PROVIDER AND TESTING ADJUST
BALANCING (TAB) CONTRACTOR.BALANCING (TAB) CONTRACTOR.

88
ENGINEER TO DETERMINE PLACEMENT OF BUILDING REMOTE DIFFERENTIALENGINEER TO DETERMINE PLACEMENT OF BUILDING REMOTE DIFFERENTIAL
PRESSURE TRANSDUCER.PRESSURE TRANSDUCER.

#

C406 POINTS LISTC406 POINTS LIST

POINT NAMEPOINT NAME POINT IO DESCRIPTORPOINT IO DESCRIPTOR
POINT TYPEPOINT TYPE

REMARKSREMARKS
AIAI AOAO DIDI DODO

bldg.HXHWx.WVPbldg.HXHWx.WVP HW Valve PosHW Valve Pos 11 00 00 00

bldg.HXHWx.SWTMPbldg.HXHWx.SWTMP HW Supply TempHW Supply Temp 11 00 00 00

bldg.HXHWx.SPSTbldg.HXHWx.SPST SP-2 StatusSP-2 Status 00 00 11 00

bldg.HXHWx.SPSTbldg.HXHWx.SPST SP-2 StatusSP-2 Status 11 00 00 00

bldg.HXHWx.SPSTbldg.HXHWx.SPST SP-1 StatusSP-1 Status 11 00 00 00

bldg.HXHWx.SPSTbldg.HXHWx.SPST SP-1 StatusSP-1 Status 00 00 11 00

bldg.HXHWx.SPssbldg.HXHWx.SPss SP-1 S/SSP-1 S/S 00 00 00 11

bldg.HXHWx.SPSSbldg.HXHWx.SPSS SP-2 S/SSP-2 S/S 00 00 00 11

bldg.HXHWx.SPSPDbldg.HXHWx.SPSPD SP-2 SpeedSP-2 Speed 00 11 00 00

bldg.HXHWx.SPSPDbldg.HXHWx.SPSPD SP-1 SpeedSP-1 Speed 00 11 00 00

bldg.HXHWx.SPALRMbldg.HXHWx.SPALRM SP-2 AlarmSP-2 Alarm 00 00 11 00

bldg.HXHWx.SPALRMbldg.HXHWx.SPALRM SP-1 AlarmSP-1 Alarm 00 00 11 00

bldg.HXHWx.RWTbldg.HXHWx.RWT BLDG HWR TempBLDG HWR Temp 11 00 00 00

bldg.HXHWx.PHWSPDbldg.HXHWx.PHWSPD PHWP-2 SpeedPHWP-2 Speed 00 11 00 00

bldg.HXHWx.PHWPSTbldg.HXHWx.PHWPST PHWP-2 StatusPHWP-2 Status 11 00 00 00

bldg.HXHWx.PHWPSTbldg.HXHWx.PHWPST PHWP-1 StatusPHWP-1 Status 00 00 11 00

bldg.HXHWx.PHWPSTbldg.HXHWx.PHWPST PHWP-1 StatusPHWP-1 Status 11 00 00 00

bldg.HXHWx.PHWPSSbldg.HXHWx.PHWPSS PHWP-2 S/SPHWP-2 S/S 00 00 00 11

bldg.HXHWx.PHWPSSbldg.HXHWx.PHWPSS PHWP-1 S/SPHWP-1 S/S 00 00 00 11

bldg.HXHWx.PHWPSPDbldg.HXHWx.PHWPSPD PHWP-1 SpeedPHWP-1 Speed 00 11 00 00

bldg.HXHWx.PHWPALRMbldg.HXHWx.PHWPALRM PHWP-2 StatusPHWP-2 Status 00 00 11 00

bldg.HXHWx.PHWPALRMbldg.HXHWx.PHWPALRM PHWP-2 AlarmPHWP-2 Alarm 00 00 11 00

bldg.HXHWx.PHWPALRMbldg.HXHWx.PHWPALRM PHWP-AlarmPHWP-Alarm 00 00 11 00

bldg.HXHWx.PCHFLWbldg.HXHWx.PCHFLW BLDG HWS FlowBLDG HWS Flow 11 00 00 00

bldg.HXHWx.LOOPDPbldg.HXHWx.LOOPDP Differential PressureDifferential Pressure 11 00 00 00

bldg.HXHWx.HWVbldg.HXHWx.HWV HW ValveHW Valve 00 11 00 00

bldg.HXHWx.HWRVPbldg.HXHWx.HWRVP Loop HW Valve PosLoop HW Valve Pos 11 00 00 00

bldg.HXHWx.HWRVbldg.HXHWx.HWRV Loop HW ValveLoop HW Valve 00 11 00 00

bldg.HXHWx.HWRTbldg.HXHWx.HWRT HW Return TempHW Return Temp 11 00 00 00

bldg.HXHWx.HWRSTbldg.HXHWx.HWRST LOOP HWS TempLOOP HWS Temp 11 00 00 00

bldg.HXHWx.HWFLWbldg.HXHWx.HWFLW LOOP HWS FlowLOOP HWS Flow 11 00 00 00

bldg.HXHWx.HWDPbldg.HXHWx.HWDP Differential PressureDifferential Pressure 11 00 00 00

bldg.HXHWx.CHWSPbldg.HXHWx.CHWSP HW Supply PressureHW Supply Pressure 11 00 00 00

bldg.HXHWx.CHWRPbldg.HXHWx.CHWRP HW Return PressureHW Return Pressure 11 00 00 00

bldg.HXHWx.BLDGSPbldg.HXHWx.BLDGSP HW Supply PressureHW Supply Pressure 11 00 00 00

bldg.HXHWx.BLDGRPbldg.HXHWx.BLDGRP HW RPT-2HW RPT-2 11 00 00 00

bldg.HXHWx.BLDGDPbldg.HXHWx.BLDGDP HW DPT-2HW DPT-2 11 00 00 00

TOTALSTOTALS 1919 66 88 44



DPT1DPT1

bldg.EF.DP Exhaust PressAI

HAZARDOUS LAB HAZARDOUS LAB 
EXHAUSTEXHAUST

AFMS2AFMS2

bldg.EF.AFMS Exhaust Air FlowAI

M2M2

N.C.N.C.D-4D-4

Dilution Damper bldg.EF.DILUTIONAO

LS-3 DI

LS3LS3

D-3D-3

N.C.N.C.

D-2D-2

N.C.N.C.

D-1D-1

N.C.N.C.

M3M3

M2M2

M1M1

M3 FeedbackAI

M2 FeedbackAI

M1 FeedbackAI

LS-3 DI

LS-3 DI

EF-3 Enable bldg.EFx.SSDO

EF-3 Speed bldg.EFx.SPDAO

bldg.EFx.ALRM EF-3 AlarmDI

bldg.EFx.ST EF-3 StatusDI

EF-2 Enable bldg.EFx.SSDO

EF-2 Speed bldg.EFx.SPDAO

bldg.EFx.ALRM EF-2 AlarmDI

bldg.EFx.ST EF-2 StatusDI

EF-1 Enable bldg.EFx.SSDO

EF-1 Speed bldg.EFx.SPDAO

bldg.EFx.ALRM EF-1 AlarmDI

bldg.EFx.ST EF-1 StatusDI

VFDVFD

VFDVFD

VFDVFD

InterfaceInterface

InterfaceInterface

InterfaceInterface

NOTE 1NOTE 1

NOTE 1NOTE 1

NOTE 1NOTE 1

bldg.EFx.ST EFx StatusDI

bldg.EFx.ALRM EFx AlarmDI

EFx Speed bldg.EFx.SPDAOEFx Enable bldg.EFx.SSDO

Safety Safety 
CircuitCircuit

StatusStatus
SpeedSpeed DamperDamper

AlarmAlarm

Start Start 
/ / 

StopStop

Exhaust Exhaust 
FanFan

MM

Damper Damper 
ActuatorActuator

MxMx
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C-501C-501

21 23

VAVVAV
LABORATORYLABORATORY
EXHAUSTEXHAUST

C501 POINTS LISTC501 POINTS LIST

POINT NAMEPOINT NAME POINT IO DESCRIPTORPOINT IO DESCRIPTOR
POINT TYPEPOINT TYPE

REMARKSREMARKS
AIAI AOAO DIDI DODO

LS-3LS-3 00 00 11 00

LS-3LS-3 00 00 11 00

LS-3LS-3 00 00 11 00

bldg.EFx.STbldg.EFx.ST EF-3 StatusEF-3 Status 00 00 11 00 "EF-STAT""EF-STAT"

bldg.EFx.STbldg.EFx.ST EF-2 StatusEF-2 Status 00 00 11 00 "EF-STAT""EF-STAT"

bldg.EFx.STbldg.EFx.ST EF-1 StatusEF-1 Status 00 00 11 00 "EF-STAT""EF-STAT"

bldg.EFx.STbldg.EFx.ST EFx StatusEFx Status 00 00 11 00 "EF-STAT""EF-STAT"

bldg.EFx.SSbldg.EFx.SS EF-3 EnableEF-3 Enable 00 00 00 11 "EF-SS""EF-SS"

bldg.EFx.SSbldg.EFx.SS EF-2 EnableEF-2 Enable 00 00 00 11 "EF-SS""EF-SS"

bldg.EFx.SSbldg.EFx.SS EF-1 EnableEF-1 Enable 00 00 00 11 "EF-SS""EF-SS"

bldg.EFx.SPDbldg.EFx.SPD EF-3 SpeedEF-3 Speed 00 11 00 00 "EF-SPD""EF-SPD"

bldg.EFx.SPDbldg.EFx.SPD EF-2 SpeedEF-2 Speed 00 11 00 00 "EF-SPD""EF-SPD"

bldg.EFx.SPDbldg.EFx.SPD EF-1 SpeedEF-1 Speed 00 11 00 00 "EF-SPD""EF-SPD"

bldg.EFx.ALRMbldg.EFx.ALRM EF-3 AlarmEF-3 Alarm 00 00 11 00 "EF-A""EF-A"

bldg.EFx.ALRMbldg.EFx.ALRM EF-2 AlarmEF-2 Alarm 00 00 11 00 "EF-A""EF-A"

bldg.EFx.ALRMbldg.EFx.ALRM EF-1 AlarmEF-1 Alarm 00 00 11 00 "EF-A""EF-A"

bldg.EF.DPbldg.EF.DP Exhaust PressExhaust Press 11 00 00 00 DPT1:"EXH-DP"DPT1:"EXH-DP"

bldg.EF.DILUTIONbldg.EF.DILUTION Dilution DamperDilution Damper 00 11 00 00 DPT1:"EXH-DP"DPT1:"EXH-DP"

bldg.EF.AFMSbldg.EF.AFMS Exhaust Air FlowExhaust Air Flow 11 00 00 00 DPT1:"EXH-DP"DPT1:"EXH-DP"

M3 FeedbackM3 Feedback 11 00 00 00

M2 FeedbackM2 Feedback 11 00 00 00

M1 FeedbackM1 Feedback 11 00 00 00

TOTALSTOTALS 55 44 1010 33

1.1.

2.2.

3.3.

4.4.

5.5.

1.1.
A.A.

B.B.

2.2.

GENERALGENERAL : THE VARIABLE AIR VOLUME REDUNDANT MANIFOLD EXHAUST FAN SYSTEM SHALL : THE VARIABLE AIR VOLUME REDUNDANT MANIFOLD EXHAUST FAN SYSTEM SHALL 
BE FULLY CONTROLLED BY THE BAS.  BY DEFAULT THIS SYSTEM SHALL RUN BE FULLY CONTROLLED BY THE BAS.  BY DEFAULT THIS SYSTEM SHALL RUN 
CONTINUOUSLY AND REQUIRE OPERATOR OVERRIDE TO STOP.CONTINUOUSLY AND REQUIRE OPERATOR OVERRIDE TO STOP.

TYPICAL EXHAUST FAN CONTROLTYPICAL EXHAUST FAN CONTROL :  BAS SHALL CONTROL THE STARTING AND STOPPING OF :  BAS SHALL CONTROL THE STARTING AND STOPPING OF 
EACH EXHAUST FAN AS FOLLOWS:EACH EXHAUST FAN AS FOLLOWS:

START/STOP: BAS SHALL COMMAND THE EXHAUST FAN TO RUN CONTINUOUSLY.  TWO START/STOP: BAS SHALL COMMAND THE EXHAUST FAN TO RUN CONTINUOUSLY.  TWO 
FANS SHALL OPERATE SIMULTANEOUSLY AT ALL TIMES.  THE THIRD FAN WILL OPERATE FANS SHALL OPERATE SIMULTANEOUSLY AT ALL TIMES.  THE THIRD FAN WILL OPERATE 
AS STANDBY.  THE TWO LEAD FANS AND STANDBY FAN SHALL ROTATE EVERY 170 AS STANDBY.  THE TWO LEAD FANS AND STANDBY FAN SHALL ROTATE EVERY 170 
HOURS (ADJ.) OR WHEN MANUALLY SELECTED BY THE OPERATOR.HOURS (ADJ.) OR WHEN MANUALLY SELECTED BY THE OPERATOR.
PROOF: BAS SHALL PROVE FAN OPERATION VIA VFD STATUS INPUT.  UPON FAILURE OF PROOF: BAS SHALL PROVE FAN OPERATION VIA VFD STATUS INPUT.  UPON FAILURE OF 
A FAN, BAS SHALL IMMEDIATELY START THE STANDBY FAN.A FAN, BAS SHALL IMMEDIATELY START THE STANDBY FAN.
VFD CONTROL: WHEN THE FANS ARE ENERGIZED, BAS SHALL CONTROL THE SPEED OF VFD CONTROL: WHEN THE FANS ARE ENERGIZED, BAS SHALL CONTROL THE SPEED OF 
ALL VFDS TO MAINTAIN THE EXHAUST STATIC PRESSURE SET POINT.  ON START AND ALL VFDS TO MAINTAIN THE EXHAUST STATIC PRESSURE SET POINT.  ON START AND 
STOP, THE VFDS SHALL RAMP TO SPEED AND SLOW DOWN WITHIN ADJUSTABLE STOP, THE VFDS SHALL RAMP TO SPEED AND SLOW DOWN WITHIN ADJUSTABLE 
ACCELERATION AND DECELERATION LIMITS.  UPON INITIAL START EXHAUST FAN SPEED ACCELERATION AND DECELERATION LIMITS.  UPON INITIAL START EXHAUST FAN SPEED 
SHALL BE CONSTRAINED TO MINIMUM UNTIL ISOLATION DAMPER LIMIT POSITION (LS-1, SHALL BE CONSTRAINED TO MINIMUM UNTIL ISOLATION DAMPER LIMIT POSITION (LS-1, 
2, 3) IS PROVEN.2, 3) IS PROVEN.
VFD ALARM:  THE BAS SHALL MONITOR A COMMON ALARM OUTPUT FROM EACH DRIVE VFD ALARM:  THE BAS SHALL MONITOR A COMMON ALARM OUTPUT FROM EACH DRIVE 
AND REPORT WHEN ACTIVE.AND REPORT WHEN ACTIVE.
EXHAUST DUCT PRESSURE SETPOINT:  THE EXHAUST DUCT STATIC PRESSURE SETPOINT EXHAUST DUCT PRESSURE SETPOINT:  THE EXHAUST DUCT STATIC PRESSURE SETPOINT 
SHALL BE SET BY TAB TO MEET SCHEDULED HAZARDOUS EXHAUST FLOW AND PREVENT SHALL BE SET BY TAB TO MEET SCHEDULED HAZARDOUS EXHAUST FLOW AND PREVENT 
EXHAUST FAN PLUME DISCHARGE FROM FALLING BELOW ITS LOW LIMIT THRESHOLD.EXHAUST FAN PLUME DISCHARGE FROM FALLING BELOW ITS LOW LIMIT THRESHOLD.

TYPICAL DAMPER CONTROLTYPICAL DAMPER CONTROL :  BAS SHALL CONTROL THE DAMPERS AS FOLLOWS::  BAS SHALL CONTROL THE DAMPERS AS FOLLOWS:
EXHAUST FAN ISOLATION DAMPER: EXHAUST FAN ISOLATION DAMPER: 

WHEN CALL IS RECEIVED TO A FAN, THE VFD SHALL BE FIRST STARTED AT WHEN CALL IS RECEIVED TO A FAN, THE VFD SHALL BE FIRST STARTED AT 
MINIMUM SPEED, THEN ADDITIONAL ISOLATION DAMPER SHALL BE OPENED VIA A MINIMUM SPEED, THEN ADDITIONAL ISOLATION DAMPER SHALL BE OPENED VIA A 
SEPARATE DIGITAL OUTPUT POINT TO PREVENT REVERSE FLOW WHEN STARTING A SEPARATE DIGITAL OUTPUT POINT TO PREVENT REVERSE FLOW WHEN STARTING A 
FAN. AFTER ISOLATION DAMPER HAS BEEN PROVEN VIA A DIGITAL INPUT POINT, FAN. AFTER ISOLATION DAMPER HAS BEEN PROVEN VIA A DIGITAL INPUT POINT, 
FAN SPEED CAN BE RAMPED UP. IF ISOLATION DAMPER IS NOT PROVEN OPEN FAN SPEED CAN BE RAMPED UP. IF ISOLATION DAMPER IS NOT PROVEN OPEN 
AFTER 2 MINUTES (ADJUSTABLE), SHUT DOWN THE FAN AND MOVE TO NEXT AFTER 2 MINUTES (ADJUSTABLE), SHUT DOWN THE FAN AND MOVE TO NEXT 
AVAILABLE.AVAILABLE.
BAS SHALL MONITOR CONTACTS ON LIMIT SWITCHES AND DAMPER ACTUATORS TO BAS SHALL MONITOR CONTACTS ON LIMIT SWITCHES AND DAMPER ACTUATORS TO 
REFLECT ACTUAL POSITION ON GRAPHICS.  BAS SHALL GENERATE AN ALARM WHEN REFLECT ACTUAL POSITION ON GRAPHICS.  BAS SHALL GENERATE AN ALARM WHEN 
COMMANDED DAMPER POSITION DOES NOT MATCH ACTUAL WITHIN 30 SECONDS COMMANDED DAMPER POSITION DOES NOT MATCH ACTUAL WITHIN 30 SECONDS 
(ADJ.).(ADJ.).

DILUTION DAMPER:  UPON SYSTEM START THE DILUTION DAMPER SHALL BE CLOSED.  DILUTION DAMPER:  UPON SYSTEM START THE DILUTION DAMPER SHALL BE CLOSED.  
WHEN EXHAUST FANS ARE OPERATING AT MINIMUM SPEED FOR 1 MINUTE (ADJ.) WHEN EXHAUST FANS ARE OPERATING AT MINIMUM SPEED FOR 1 MINUTE (ADJ.) 
CONTINUOUSLY AND THE EXHAUST STATIC PRESSURE IS BELOW SET POINT, DUCT CONTINUOUSLY AND THE EXHAUST STATIC PRESSURE IS BELOW SET POINT, DUCT 
STATIC PRESSURE IS TOO LOW, THE DILUTION DAMPER WILL BE MODULATED OPEN TO STATIC PRESSURE IS TOO LOW, THE DILUTION DAMPER WILL BE MODULATED OPEN TO 
MAINTAIN THE EXHAUST STATIC PRESSURE AS READ AT DPT1 AT THE EXHAUST STATIC MAINTAIN THE EXHAUST STATIC PRESSURE AS READ AT DPT1 AT THE EXHAUST STATIC 
PRESSURE SET POINT MINUS 0.1" W.C. (ADJ.) TO MAINTAIN CONSTANT DISCHARGE PRESSURE SET POINT MINUS 0.1" W.C. (ADJ.) TO MAINTAIN CONSTANT DISCHARGE 
VELOCITY (ADJ.) AT THE STACK OUTLET.VELOCITY (ADJ.) AT THE STACK OUTLET.

GRAPHICS AND TRENDSGRAPHICS AND TRENDS :  PROVIDE TRENDS, HISTORIAN BACKUP AND GRAPHIC DISPLAY FOR :  PROVIDE TRENDS, HISTORIAN BACKUP AND GRAPHIC DISPLAY FOR 
ALL CONTROL POINTS AND CALCULATED SET POINTS PER SPECIFICATIONS. ALC SHALL ALL CONTROL POINTS AND CALCULATED SET POINTS PER SPECIFICATIONS. ALC SHALL 
INCLUDE TRENDS IN EACH PROGRAM FOR ALL NETWORK INPUTS (KNOWN AS ANI AND BNI) INCLUDE TRENDS IN EACH PROGRAM FOR ALL NETWORK INPUTS (KNOWN AS ANI AND BNI) 
IN A PROJECT.IN A PROJECT.

SEQUENCE OF OPERATIONSEQUENCE OF OPERATION

1.1. Provide an ASHRAE 135 compliant (BACnet MS/TP or IP) communications interface Provide an ASHRAE 135 compliant (BACnet MS/TP or IP) communications interface 
to the control system for diagnostic point information.  Include the following to the control system for diagnostic point information.  Include the following 
information for fan VFDs:  operating frequency (Hz), RPM, percent fan speed, BAS information for fan VFDs:  operating frequency (Hz), RPM, percent fan speed, BAS 
signal to VFD, VFD output voltage, actual brake horsepower, and kW.  On the VFD signal to VFD, VFD output voltage, actual brake horsepower, and kW.  On the VFD 
graphic screen also include the motor nameplate brake horsepower.graphic screen also include the motor nameplate brake horsepower.

NOTESNOTES

ELECTRIC LADDER DIAGRAMSELECTRIC LADDER DIAGRAMS
TYPICAL EXHAUST FAN VFDTYPICAL EXHAUST FAN VFD
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MISC.MISC.
CONTROLSCONTROLS

E-C601 POINTS LISTE-C601 POINTS LIST

POINT NAMEPOINT NAME POINT IO DESCRIPTORPOINT IO DESCRIPTOR
POINT TYPEPOINT TYPE

REMARKSREMARKS
AIAI AOAO DIDI DODO

bldg.EFx.STbldg.EFx.ST EFx StatusEFx Status 11 00 00 00

bldg.EFx.SSbldg.EFx.SS EFx Start/StopEFx Start/Stop 00 00 00 11

TOTALSTOTALS 11 00 00 11

SEQUENCE OF OPERATIONSSEQUENCE OF OPERATIONS

GENERALGENERAL : WHERE SMOKE/FIRE DAMPERS ARE INSTALLED THAT CAN ISOLATE THE : WHERE SMOKE/FIRE DAMPERS ARE INSTALLED THAT CAN ISOLATE THE 
DISCHARGE OR SUCTION SIDE OF A FAN, APPROPRIATE PRESSURE SWITCHES SHALL BE DISCHARGE OR SUCTION SIDE OF A FAN, APPROPRIATE PRESSURE SWITCHES SHALL BE 
INSTALLED TO PROTECT THE DUCT WORK.INSTALLED TO PROTECT THE DUCT WORK.
SMOKE/FIRE DAMPER ARE DIRECTLY CONTROLLED BY THE FIRE ALARM SYSTEM AND SMOKE/FIRE DAMPER ARE DIRECTLY CONTROLLED BY THE FIRE ALARM SYSTEM AND 
POWERED BY DIVISION 26. NO CONTROL OR POWER OF LIFE SAFETY DEVICES THROUGH POWERED BY DIVISION 26. NO CONTROL OR POWER OF LIFE SAFETY DEVICES THROUGH 
THE BUILDING AUTOMATION SYSTEM SHALL BE ALLOWED.THE BUILDING AUTOMATION SYSTEM SHALL BE ALLOWED.

PRESSURE SWITCHPRESSURE SWITCH : UPON ACTIVATION OF A HIGH OR LOW PRESSURE SAFETY SWITCH : UPON ACTIVATION OF A HIGH OR LOW PRESSURE SAFETY SWITCH 
THE FAN SHALL BE HARDWIRED TO SHUT DOWN IMMEDIATELY. AUXILIARY CONTACTS ON THE FAN SHALL BE HARDWIRED TO SHUT DOWN IMMEDIATELY. AUXILIARY CONTACTS ON 
THE SWITCH SHALL BE USED TO GENERATE AN ALARM AT THE BAS.THE SWITCH SHALL BE USED TO GENERATE AN ALARM AT THE BAS.

SEQUENCE OF OPERATIONSSEQUENCE OF OPERATIONS

GENERALGENERAL : WHERE SMOKE/FIRE DAMPERS ARE INSTALLED THAT CAN ISOLATE THE : WHERE SMOKE/FIRE DAMPERS ARE INSTALLED THAT CAN ISOLATE THE 
DISCHARGE OR SUCTION SIDE OF A FAN, APPROPRIATE PRESSURE SWITCHES SHALL BE DISCHARGE OR SUCTION SIDE OF A FAN, APPROPRIATE PRESSURE SWITCHES SHALL BE 
INSTALLED TO PROTECT THE DUCT WORK.INSTALLED TO PROTECT THE DUCT WORK.
SMOKE/FIRE DAMPER ARE DIRECTLY CONTROLLED BY THE FIRE ALARM SYSTEM AND SMOKE/FIRE DAMPER ARE DIRECTLY CONTROLLED BY THE FIRE ALARM SYSTEM AND 
POWERED BY DIVISION 26. NO CONTROL OR POWER OF LIFE SAFETY DEVICES THROUGH POWERED BY DIVISION 26. NO CONTROL OR POWER OF LIFE SAFETY DEVICES THROUGH 
THE BUILDING AUTOMATION SYSTEM SHALL BE ALLOWED.THE BUILDING AUTOMATION SYSTEM SHALL BE ALLOWED.

PRESSURE SWITCHPRESSURE SWITCH : UPON ACTIVATION OF A HIGH OR LOW PRESSURE SAFETY SWITCH : UPON ACTIVATION OF A HIGH OR LOW PRESSURE SAFETY SWITCH 
THE FAN SHALL BE HARDWIRED TO SHUT DOWN IMMEDIATELY. AUXILIARY CONTACTS ON THE FAN SHALL BE HARDWIRED TO SHUT DOWN IMMEDIATELY. AUXILIARY CONTACTS ON 
THE SWITCH SHALL BE USED TO GENERATE AN ALARM AT THE BAS.THE SWITCH SHALL BE USED TO GENERATE AN ALARM AT THE BAS.

C-C601 POINTS LISTC-C601 POINTS LIST

POINT NAMEPOINT NAME POINT IO DESCRIPTORPOINT IO DESCRIPTOR
POINT TYPEPOINT TYPE

REMARKSREMARKS
AIAI AOAO DIDI DODO

bldg.UHx.ZTMPbldg.UHx.ZTMP Zone TempZone Temp 11 00 00 00

bldg.UHx.FSTATbldg.UHx.FSTAT AHx SF StatusAHx SF Status 00 00 11 00

bldg.EHx.SSbldg.EHx.SS EHx Start/StopEHx Start/Stop 00 00 00 11

TOTALSTOTALS 11 00 11 11

NOTESNOTES

1.1.

2.2.

3.3.

MOUNT OUTSIDE AIR SENSORS UNDER A SUN SHIELD, AS HIGH ON THE WALL AS MOUNT OUTSIDE AIR SENSORS UNDER A SUN SHIELD, AS HIGH ON THE WALL AS 
POSSIBLE, ON THE NORTH SIDE OF THE BUILDING. LOCATION SHALL BE SELECTED POSSIBLE, ON THE NORTH SIDE OF THE BUILDING. LOCATION SHALL BE SELECTED 
SUCH THAT SOLAR RADIATION, EXHAUST, HEATING SOURCES, AND COOLING SOURCES SUCH THAT SOLAR RADIATION, EXHAUST, HEATING SOURCES, AND COOLING SOURCES 
WILL NOT AFFECT SENSOR READINGS.WILL NOT AFFECT SENSOR READINGS.
BAS SHALL CONTINUOUSLY CALCULATE ACTIVE OA ENTHALPY FOR USE BY BUILDING BAS SHALL CONTINUOUSLY CALCULATE ACTIVE OA ENTHALPY FOR USE BY BUILDING 
SUBROUTINES.SUBROUTINES.
GRAPHICS SHALL DISPLAY CAMPUS AIR STATION VALUES ALONG WITH THESE LOCAL GRAPHICS SHALL DISPLAY CAMPUS AIR STATION VALUES ALONG WITH THESE LOCAL 
OUTSIDE AIR STATION VALUES. LOCAL VALUES SHALL BE USED FOR ALL BUILDING OUTSIDE AIR STATION VALUES. LOCAL VALUES SHALL BE USED FOR ALL BUILDING 
SEQUENCES BY DEFAULT. AN "ON" GRAPHIC OPTION SHALL BE PROVIDED FOR THE SEQUENCES BY DEFAULT. AN "ON" GRAPHIC OPTION SHALL BE PROVIDED FOR THE 
OPERATOR TO CHANGE TO CAMPUS VALUES FOR SEQUENCING.OPERATOR TO CHANGE TO CAMPUS VALUES FOR SEQUENCING.

A-C601 POINTS LISTA-C601 POINTS LIST

POINT NAMEPOINT NAME POINT IO DESCRIPTORPOINT IO DESCRIPTOR
POINT TYPEPOINT TYPE

REMARKSREMARKS
AIAI AOAO DIDI DODO

bldg.OAx.OATEMPbldg.OAx.OATEMP OA TemperatureOA Temperature 11 00 00 00

bldg.OAx.OAHUMbldg.OAx.OAHUM OA HumidityOA Humidity 11 00 00 00

TOTALSTOTALS 22 00 00 00

SEQUENCE OF OPERATIONSSEQUENCE OF OPERATIONS

1.1.

2.2.

A.A.

B.B.

3.3.

GENERALGENERAL : ADD THIS SCHEMATIC AND SEQUENCE TO AHU WHERE REQUIRED BY : ADD THIS SCHEMATIC AND SEQUENCE TO AHU WHERE REQUIRED BY 
MECHANICAL DESIGN.MECHANICAL DESIGN.

HUMIDIFER CONTROLHUMIDIFER CONTROL : BAS SHALL CONTROL THE HUMIDIFIER AS FOLLOWS:: BAS SHALL CONTROL THE HUMIDIFIER AS FOLLOWS:
HUMIDIFIER ENABLEHUMIDIFIER ENABLE : WHENEVER THE AH IS ENERGIZED IN OCCUPIED MODE, OUTSIDE : WHENEVER THE AH IS ENERGIZED IN OCCUPIED MODE, OUTSIDE 
AIR TEMPERATURE IS BELOW 55°F (ADJ.), AND RETURN HUMIDITY IS BELOW SET AIR TEMPERATURE IS BELOW 55°F (ADJ.), AND RETURN HUMIDITY IS BELOW SET 
POINT THE HUMIDIFER SHALL BE ENABLED.POINT THE HUMIDIFER SHALL BE ENABLED.
HUMIDIFER SIGNALHUMIDIFER SIGNAL : WHEN THE HUMIDIFIER IS ENABLED THE HUMIDIFIER SIGNAL : WHEN THE HUMIDIFIER IS ENABLED THE HUMIDIFIER SIGNAL 
SHALL BE MODULATED TO MAINTAIN THE HUMIDFICATION SETPOINT PER THE LOWER SHALL BE MODULATED TO MAINTAIN THE HUMIDFICATION SETPOINT PER THE LOWER 
OF:OF:

A RA PID LOOP TO MAAIN THE HUMIDIFICATION SETPOIN (INITIALLY 40%, A RA PID LOOP TO MAAIN THE HUMIDIFICATION SETPOIN (INITIALLY 40%, 
ADJUSTABLE).ADJUSTABLE).
A PROPORTIONAL ONLY LOOP MAINTAINING MAXIMUM SUPPLY HUMIDITY AT 90% A PROPORTIONAL ONLY LOOP MAINTAINING MAXIMUM SUPPLY HUMIDITY AT 90% 
(ADJ.).(ADJ.).

HUMIDIFIER ALARMHUMIDIFIER ALARM : WHEN HUMIDIFIER ALARM OUTPUT IS ACTIVE BAS WILL REMOVE : WHEN HUMIDIFIER ALARM OUTPUT IS ACTIVE BAS WILL REMOVE 
HUMIDIFIER ENABLE AND SEND ALARM TO OWS.HUMIDIFIER ENABLE AND SEND ALARM TO OWS.

D-C601 POINTS LISTD-C601 POINTS LIST

POINT NAMEPOINT NAME POINT IO DESCRIPTORPOINT IO DESCRIPTOR
POINT TYPEPOINT TYPE

REMARKSREMARKS
AIAI AOAO DIDI DODO

bldg.HUMx.STATbldg.HUMx.STAT Humidifier StatusHumidifier Status 00 00 11 00

bldg.HUMx.SAHUMbldg.HUMx.SAHUM Supply HumiditySupply Humidity 11 00 00 00

bldg.HUMx.RAHUMbldg.HUMx.RAHUM Return HumidityReturn Humidity 11 00 00 00

bldg.HUMx.HSIGbldg.HUMx.HSIG Humidifier SignalHumidifier Signal 00 11 00 00

bldg.HUMx.ENBbldg.HUMx.ENB Humidifier EnableHumidifier Enable 00 00 00 11

bldg.HUMx.ALRMbldg.HUMx.ALRM Humidifier AlarmHumidifier Alarm 00 00 11 00

TOTALSTOTALS 22 11 22 11

F-C601 POINTS LISTF-C601 POINTS LIST

POINT NAMEPOINT NAME POINT IO DESCRIPTORPOINT IO DESCRIPTOR
POINT TYPEPOINT TYPE

REMARKSREMARKS
AIAI AOAO DIDI DODO

bldg.EFx.STbldg.EFx.ST EFx StatusEFx Status 11 00 00 00

bldg.EFx.SSbldg.EFx.SS EFx Start/StopEFx Start/Stop 00 00 00 11

TOTALSTOTALS 11 00 00 11

1.1.

2.2.

EXHAUST FAN: EXHAUST FAN: BAS SHALL CONTROL THE EXHAUST FAN AS FOLLOWS.BAS SHALL CONTROL THE EXHAUST FAN AS FOLLOWS.
THE EXHAUST FAN SHALL BE ENERGIZED WHENEVER THE ASSOCIATED AHU IS THE EXHAUST FAN SHALL BE ENERGIZED WHENEVER THE ASSOCIATED AHU IS 
OPERATING IN THE OCCUPIED MODE.OPERATING IN THE OCCUPIED MODE.
BAS SHALL PROVIE FAN OPERATION AND USE THE STATUS INDICATION TO BAS SHALL PROVIE FAN OPERATION AND USE THE STATUS INDICATION TO 
ACCULUMATE RUNTIME.ACCULUMATE RUNTIME.

SEQUENCE OF OPERATIONSSEQUENCE OF OPERATIONS

NOTESNOTES

GENERALGENERAL : LOCATE BOTH INDOOR AND OUTDOOR PRESSURE IN ACCESSIBLE LOCATIONS : LOCATE BOTH INDOOR AND OUTDOOR PRESSURE IN ACCESSIBLE LOCATIONS 
FOR MAINTENANCE. LOCATE SENSOR IN CONTROL PANEL IN MECHANICAL ROOM.FOR MAINTENANCE. LOCATE SENSOR IN CONTROL PANEL IN MECHANICAL ROOM.

INDOOR PRESSURE SENSORINDOOR PRESSURE SENSOR : SHALL BE PLATE STYLE WALL MOUNTED TYPE SENSOR.: SHALL BE PLATE STYLE WALL MOUNTED TYPE SENSOR.

OUTDOOR PRESSURE SENSOROUTDOOR PRESSURE SENSOR : SHALL BE EXTERIOR GRADE WALL MOUNT PRESSURE : SHALL BE EXTERIOR GRADE WALL MOUNT PRESSURE 
SENSOR TYPE.SENSOR TYPE.

PRESSURE SENSING TUBESPRESSURE SENSING TUBES : RUN ALL TUBES FOR SENSING AIR PRESSURE IN MINIMUM : RUN ALL TUBES FOR SENSING AIR PRESSURE IN MINIMUM 
3/8"Ø TUBING. MAX LIMIT OF INDIVIDUAL TUBE LENGTH IS 100' FOR MAINTENANCE AND 3/8"Ø TUBING. MAX LIMIT OF INDIVIDUAL TUBE LENGTH IS 100' FOR MAINTENANCE AND 
PRESSURE ACCURACY UNLESS OTHERWISE SPECIFIED BY MANUFACTURER OR EOR.PRESSURE ACCURACY UNLESS OTHERWISE SPECIFIED BY MANUFACTURER OR EOR.

B-C601 POINTS LISTB-C601 POINTS LIST

POINT NAMEPOINT NAME POINT IO DESCRIPTORPOINT IO DESCRIPTOR
POINT TYPEPOINT TYPE

REMARKSREMARKS
AIAI AOAO DIDI DODO

bldg.BLDGDPbldg.BLDGDP BLDG PressureBLDG Pressure 11 00 00 00

TOTALSTOTALS 11 00 00 00



TYPICAL HYDRONIC DIFFERENTIAL PRESSURE MANIFOLDTYPICAL HYDRONIC DIFFERENTIAL PRESSURE MANIFOLD

AA

C-602C-602

bldg.SYSx.LPT Low PressureAI

PTPT

bldg.SYSx.HPTHigh Pressure AI

bldg.SYSx.DPT Differential PressureAIMETERMETER

MANIFOLD GAUGE MANIFOLD GAUGE 
PIPINGPIPING

LOWLOW HIGHHIGH DRAINDRAIN

LOW PRESSURE LOW PRESSURE 
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HIGH PRESSURE HIGH PRESSURE 
PIPEPIPE

NOTE 1NOTE 1

1/2"  NPT 1/2"  NPT 
COPPER TYP.COPPER TYP.
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COPPER TYP.COPPER TYP.
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C-602C-602
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MISC.MISC.
CONTROLSCONTROLS

NOTESNOTES

1.1.

2.2.

3.3.

UTILIZE X"x1/4" NPT FLARE FITTING FOR DRAIN LINE CONNECTION TO ALLOW FOR UTILIZE X"x1/4" NPT FLARE FITTING FOR DRAIN LINE CONNECTION TO ALLOW FOR 
PORT CONNECTION FOR ON-SITE PRESSURE TESTING.PORT CONNECTION FOR ON-SITE PRESSURE TESTING.
SHOWN IS TYPICAL INSTALLATION SCHEMATIC FOR HYDRONIC DIFFERENTIAL PRESSURE SHOWN IS TYPICAL INSTALLATION SCHEMATIC FOR HYDRONIC DIFFERENTIAL PRESSURE 
MANIFOLD, TRANSDUCERS AND GAUGES. BASIS OF DESIGN FOR METER IS VERIS MANIFOLD, TRANSDUCERS AND GAUGES. BASIS OF DESIGN FOR METER IS VERIS 
METER AND MANIFOLD PWLX05S.METER AND MANIFOLD PWLX05S.
ADD CALCULATED POINT FOR RETURN PRESSURE.ADD CALCULATED POINT FOR RETURN PRESSURE.

A-C602 POINTS LISTA-C602 POINTS LIST

POINT NAMEPOINT NAME POINT IO DESCRIPTORPOINT IO DESCRIPTOR
POINT TYPEPOINT TYPE

REMARKSREMARKS
AIAI AOAO DIDI DODO

bldg.SYSx.LPTbldg.SYSx.LPT Low PressureLow Pressure 11 00 00 00 Calculated point.Calculated point.

bldg.SYSx.HPTbldg.SYSx.HPT High PressureHigh Pressure 11 00 00 00

bldg.SYSx.DPTbldg.SYSx.DPT Differential PressureDifferential Pressure 11 00 00 00

TOTALSTOTALS 33 00 00 00
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