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SEQUENCES SHOULD NOT BE COPY/PASTED AS IS INTO

DESIGN

DOCUMENTS. THESE DRAWINGS REPRESENT

GENERAL UGA PREFERENCES RELATED TO MONITORING,
FORMAT, CONTENT AND OPERATING CONTROL SEQUENCES.
PROJECT SPECIFIC SEQUENCES SHOULD BE DEVELOPED
WITH THIS UGA STANDARD AS A STARTING POINT. THE

DESIGN

ENGINEER

SHALL MODIFY AS NEEDED TO
INCORPORATE PROJECT REQUIREMENTS INTO THE

SEQUENCES; THE SEQUENCES AS PRESENTED SHOULD NOT
OVERRIDE SOUND ENGINEERING JUDGEMENT BASED ON

SPECIFIC PROJECT REQUIREMENTS.

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

THESE SEQUENCES ARE BASED ON THE OPTIMAL CONDITION
OF FULL ALC CONTROIL THROUGHOUT THE BUILDING AND
CONNECTED SYSTEMS. THE DESIGNER SHALL CAREFULLY

CONSIDER HOW BAS IS APPLIED

ACROSS THE ACTUAL

BUILDING(S) IN THE PROJECT, AND DESIGN SEQUENCES
ACCORDINGLY, WITH PARTICULAR ATTENTION TO ENSURING
BAS INTEROPERABILITY .
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C-001 CONTROL SYMBOLS & ABBREVIATIONS
C—-101 FFAN COIL UNIT (4—PIPE)
C—101A FAN COIL UNIT (2—PIPE)
C—-102 VAV BOX (COOL ONLY)
C—-103 VAV TERMINAL UNIT WITH HOT WATER REHEAT
C—104 SERIES FAN POWERED VAV TERMINAL UNIT WITH HOT WATER REHEAT
C—-105 PARALLEL FAN POWERED VAV TERMINAL UNIT WITH HOT WATER REHEAT
C—-106 VRI' (VARIABLE REFRIGERANT FLOW) SYSTEM INTERFACE
C—-201 VAV AHU WITH PREHEAT, CHILLED WATER, AND RETURN FAN
C-202 VAV AHU WITH PREHEAT, AND CHILLED WATER
C—-203 VAV AHU 100% OUTSIDE AIR WITH PREHEAT, AND CHILLED WATER
C—-204 VAV AHU WITH PREHEAT, CHILLED WATER, AND REHEAT
C—-301 CV AHU WITH PREHEAT, CHILLED WATER, MINIMUM OUTSIDE AIR, AND RETURN FAN
C—-302 CV AHU 100% OUTSIDE AIR WITH PREHEAT, CHILLED WATER, AND ENERGY RECOVERY
C—-401 STEAM TO HOT WATER CONVERTER WITH VARIABLE VOLUME PUMPS
C—402 PROCESS CHILLED WATER LOOP
C—-403 LOOP CHW CONNECTION
C—404 BUILDING CHW HEAT EXCHANGER CONNECTION
C—405 LOOP HW CONNECTION
C—-406 BUILDING HW HEAT EXCHANGER CONNECTION
C-501 VAV MANIFOLD LABORATORY EXHAUST
C—-601 MISCELLANEOUS CONTROLS
A OUTSIDE AIR SENSORS
B BUILDING PRESSURE SENSORS
.C ELECTRIC UNIT HEATER
D HUMIDIFIER
E FIRE/SMOKE DAMPER SAFETY
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op)| =
N (<5}
CONTROLS LEGEND GENERAL NOTES o |E
SYMBOLS AND ABBREVIATION SCHEDULE S
O 2
YMBOL_ MEANING YMBOL YMBOL MEANING YMBOL =
: : : : 1. WALL MOUNTED SPACE SENSORS FOR SINGLE ZONE EQUIPMENT : PROVIDE WITH g
DDC POINT DESCRIPTOR — COMMUNICATIONS PORT AND SET POINT ADJUSTMENT, EXCEPT FOR PUBLIC AREAS, =
.CHWx. =
MISC. SYMBOLS AND ABBREVIATIONS WITH NAME ool [N S S AND MECHANICAL/ELECTRICAL SPACES; PROVIDE BASIC SENSOR WITH e
Al ANALOG INPUT SPEED | A0 [ 0043 CHWx.CHPSPD DISCONNECT SWITCH 5 COMMUNICATIONS PORT, NO SET POINT ADJUSTMENT. PROVIDE SENSORS WITH LCD @ﬂt T
AO ANALOG OUTPUT o o e . DISPLAY WHERE INDICATED ON FLOOR PLAN DRAWINGS. <
DI DIGITAL INPUT — 2. PANEL LABELS: IDENTIFY EACH CONTROL PANEL WITH A UNIQUE PANEL NUMBER b=
START/STOP DO | 0043.CHWx.CHPSS
f; CONNECT NEW TO EXISTING 50 DIGITAL OUTPUT p1/ST0P |00 oo ra0y AND THE NAME OF EQUIPMENT/SYSTEM(S) CONTROLLED BY PANEL. SEE GUIDE t=lE
SPECIFICATION 25 55 00/3.09. | g
TEMPERATURE SENSOR \ VN o
WITH AVERAGING 5% CONTROL TRANSFORMER Ioaas 3. UNLESS OTHERWISE REQUIRED, ALL THERMOSTATS WITHIN A BUILDING TO BE OF o ls
00 200M NUMBER CLEMENT METER - 120V THE SAME TYPE, PREFERABLY THAT WITH THE SLIDING—SCALE, TO SIMPLIFY =2
- STOCKING, MAINTENANCE AND REPLACEMENT. =k
ADJ ADJUSTABLE TEMPERATURE SENSOR RELAY COILS @@ A. IN HALLWAYS, MECHANICAL ROOMS, OR OTHER SPACES WHERE SET—POINT e
c COMMON WITH SINGLE POINT % ADJUSTMENT IS NOT INTENDED, THIS FUNCTION WILL BE DISABLED BY &
ELEMENT PROGRAMMING.
V8 ORY BULB FUSE = 4. UNLESS OTHERWISE REQUIRED, ANALOG OUTPUT (AO) VALVES SHALL BE USED FOR
DIFF DIFFERENTIAL TEMPERATURE SENSOR Tee ALL HYDRONIC VALVES (FOR MODULATING OR TWO—POSITION APPLICATIONS). N
FAS FIRE ALARM SYSTEM U THERMAL OVERLOAD oL 5. THE TERMS NORMALLY CLOSED AND NORMALLY OPEN IN THIS DOCUMENT ARE <T
P HORSEPOWER o X0 SYNONYMOUS AND INTERCHANGEABLE WITH THE TERMS FAIL OPEN AND FAIL — @)
SPACE TEMPERATURE NORMALLY OPEN AND CLOSED UNLESS OTHERWISE SPECIFIED. IF VALVE IS TO CLOSE IN LAST KNOWN O e
| INPUT SENSOR NORMALLY CLOSED ollo ojfo POSITION, THE TERM FIP (FAIL IN PLACE) SHALL BE USED. e —
IN WG INCHES WATER GAUGE CONTACTS O ;
DIGITAL OUTPUT ~ T
MBH THOUSAND BTU/HR CONTROL POINT S F——=1 HAND ] R
o
MS MOTOR STARTER HAND—OFF—AUTO SWITCH ;'\OOFF (@) ~
AUTO
NC NORMALLY CLOSED CURRENT SENSOR O
NO NORMALLY OPEN WIEING DESIENATION | DESIGNER NOTES % i
© OUTPUT SMOKE DETECTOR EIEZ' INDICATE NO. OF Y — O
oH PLASE 3% CONDUCTORS | 1. LIFE_SAFETY MONITORING AND SEQUENCES : THESE DRAWINGS TYPICALLY DO NOT — N
o, SOUNDS PER SQUARE INCH (GAUGE — INDICATE LIFE SAFETY DEVICES FOR MONITORING OR SEQUENCING THROUGH THE —
o ( ) DIFFERENTIAL PRESSURE DPS2 T BAS. COORDINATE LIFE SAFETY DEVICES FOR MONITORING OR SEQUENCING E —
Se G POUNDS PER SQUARE INCH GAUGE, SWITCH s WIRING CONNECTION ' THROUGH THE BAS. COORDINATE LIFE SAFETY DEVICE CONTROL AND MONITORING N O
EQUIVALENT TO 14.696 PSI ABSOLUTE (PSIA) L» | USING THE BAS WITH UGA FMD. TYPICALLY ADDITIONAL CODE REQUIREMENTS NOT o
he ON—OFF SELECTOR oo INCLUDED WITH THESE GUIDE DRAWINGS WILL BE REQUIRED. @)
RH RELATIVE HUMIDITY F?TT SWITCH ON=OFF 2. UNINTERRUPTED POWER SUPPLY : INCLUDE IN DESIGN ONLY AFTER CONSULTATION []
SPp SETPOINT FLOW SWITCH | WITH UGA FMD. IF THE EQUIPMENT/SYSTEM APPLICATION REQUIRES UNINTERRUPTED = -
] —
DR TIME DELAY RELAY — OPERATION PROVIDE DETAILS FOR AN UNINTERRUPTIBLE POWER SUPPLY TO BE — e
THREE WAY CONTROL & ADDED TO POWER THE EQUIPMENT CONTROL PANEL AND ACCESSORIES UNTIL —
WB WET BULB WO WAY CONTROL VALVE 7AN GENERATOR POWER IN ONLINE OR NORMAL POWER IS RESTORED. (ALSO SEE GUIDE )
N.O. SPECIFICATION 25 55 00/3.11. -
VALVE ST —
L LIMIT SWITCH [S1 % -
DAMPER ACTUATOR [ = :/ — %
D—1
- N / 1
DESIGNER NOTES AIR DIFFERENTIAL ‘ — N ™ DRAWN IVG
PRESSURE TRANSMITTER DPT1 DESIGNED | FMD ENG/UEM
_________ NEW WIRING (0—5" RANGE) 0-5" w.c. HYDRONIC DIFFERENTIAL .?. (D:ZTEECKED F:)ABD/OE:A/GZ/OUZESM
PRESSURE TRANSMITTER .
_____ EXISTING WIRING (OR BY OTHERS) 2 STANDARD VFD NETWORK INPUT POINTS
TW—1
VARIABLE SPEED DRIVE VsD HYDRONIC FLOWMETER I STANDARD NETWORK INPUTS NOTES
(AN Output Speed UELE « SPEED
) .
— THERMOSTAT T (ANI Output Freg )46.3 . FREQ
FREEZESTAT G%EJUUUL
(ANI DC Bus Volt )653 « DC_VOLT
AIRFLOW MEASURING % AR FLOW MONITORING 214
(V2]
S TATION T = STATION (ANl Output Vitg ) * OUT_VOLT
<
— (ANI Current )2'8 e CURRENT
CONTROI.S ABBREVIATIONS TEMPERATURE SENSOR iHl TEMPERATURE GAUGE 15.6
PIPE STRAP . MACHINE GLASS V—TYPE J (AN' Torque ) * TORQUE
ABRV. = DESCRIPTION ABRV. = DESCRIPTION ABRV. = DESCRIPTION 0.6
(ANt kw e « DEMAND
ADJ ADJUSTABLE HT HEAT SCHWS  SECONDARY CHILLED WATER SUPPLY SRESSURE REGULATING J
AH AIR HANDLER HTSS HIGH TEMPERATURE SAFETY SWITCH |SHWR  SECONDARY HOT WATER RETURN VALVE ;DQ CHECK VALVE < (AT Drive T ~\33.6 DRIVE TEMP NOTE
rive em ®
ALRM ALARM HP HORSEPOWER SHWS SECONDARY HOT WATER SUPPLY P -
BLDG BUILDING HWP HOT WATER PUMP SEC SECONDARY OR SECONDS VALVE ><] PIPE UNION |“ (ANI A )876 . RUNTIME (REV.7) UGA
CHWP CHILLED WATER PUMP HWPS HOT WATER PUMP SECONDARY SP SETPOINT STANDARDS
CHPS CHILLED WATER PUMP SECONDARY |HWR HOT WATER RETURN SD SMOKE DETECTOR BACKFLOW PREVENTER L BALL VALVE |<5| (BNI Fault )O” « DRV_FAULT NOTE 2
CHWR CHILLED WATER RETURN HWS HOT WATER SUPPLY S/S START / STOP UPDATE
CHWS CHILLED WATER SUPPLY IN WG INCHES WATER COLUMN SA SUPPLY AIR (Bm Hand /Auto )Off « HAND_AUTO NOTE 2 SUMMER 2025
C COMMON | INPUT SF SUPPLY FAN PRESSURE GAUGE & SUTTERFLY VALVE |“| o
CW CONDENSER WATER ISO ISOLATION T TEMPERATURE COCK P (BNI Alarm ) e DRV_ALRM NOTE 2
CWP CONDENSER WATER PUMP MA MIXED AIR TW TEMPERED WATER ot
CWR CONDENSER WATER RETURN MS MOTOR STARTER TWP TEMPERED WATER PUMP (BNl Maint Req ) * MAINT_REQ NOTE 2
cWS CONDENSER WATER SUPPLY NC NORMALLY CLOSED TWR TEMPERED WATER RETURN PIPE BREAK —5 PIPE CAP — ~on
cL cooL NO NORMALLY OPEN TWS TEMPERED WATER SUPPLY ((BNI_Run/stop J * -
DIFF DIFFERENTIAL 0 OUTPUT TB TERMINAL BOX ( ~NOff
DP DIFFERENTIAL PRESSURE OA OUTSIDE AIR MBH THOUSAND BTU/HR BNI_Fwd,/Rev J S CONTROLS
DD DOWN—DUCT OVRD  OVERRIDE TDR TIME DELAY RELAY (on orive Ready )" DRV RDY SYMBOLS AND
rive ed ®
DB DRY BULB PH PHASE VSD VARIABLE SPEED DRIVE L — ABBREVIATIONS
EH ELECTRIC HEATER PSI, #  POUNDS PER SQUARE INCH (GAUGE) | VP VELOCITY PRESSURE (BNI A Setoomt )2 . DRV AT SP
EF EXHAUST FAN RH RELATIVE HUMIDITY WB WET BULB OPTIONATL, POINTS J -
FC FAN COIL RLF RELIEF FAN (BNI Run Enable )Oﬂ « RUN_ENB
FBK FEEDBACK REQ REQUEST ABRV. = DESCRIPTION
FAS FIRE ALARM SYSTEM RA RETURN AIR 1. SMOKE DAMPER (SDI) NOTES: 2 OF 23
FIP FAIL IN PLACE RF RETURN FAN 2. HIGH AND LOW PRESSURE SAFETY INTERLOCK SWITCHES 1. CONVERT TEMPERATURE TO FAHRENHEIT. SHEET NUMBER
HOA HAND — OFF — AUTOMATIC SCHWR  SECONDARY CHILLED WATER RETURN 2. SIGNAL PROCESSING REQUIRED.
GENERAL NOTES: C—00T1
A. SAMPLE VALUES INCLUDED ON TABLE, ACTUAL VALUES SHALL VARY
OVER TIME.
DWG NUMBER
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DESIGNER NOTE: Include in design only after GENERAL: THE FOUR PIPE HORIZONTAL FAN COIL UNIT SHALL BE FULLY CONTROLLED BY S
consultation with UGA. Add sequence: When zone THE BAS. §Z
humidity rises above set point (60%, adj.) chilled water © | =
. . o —
valve shall be commanded open and reheat valve shall SPACE TEMPERATURE CONTROL: TWO MODES SHALL APPLY: OCCUPIED AND UNOCCUPIED, o0 —
modulate to maintain zone femperature set point EACH WITH TWO TEMPERATURE SET POINTS. DURING OCCUPIED MODE, THE SETPOINTS, < <
P P ’ SHOULD BE 70°F AND 75°F (ADJUSTABLE); DURING UNOCCUPIED THEY SHOULD BE 55°F O | e
5]
. . AND 85°F (ADJUSTABLE). OCCUPANT TO BE ABLE TO VARY SPACE SET POINTS BY +/-— 2° )
DESIGNER NOTE: Include in design only after r (ADJUSTiBLE IN PRO>GRAMMING) / g ri:f
consultation with UGA. Add sequence: Occupancy ;
override shall be initiated at the local zone sensor OCCUPANCY OVERRIDE: IN SPACE WITH AN OCCUPANCY SENSOR, THEN OCCUPANCY S— | »
(thermostat) or via the occupancy sensor. Local zone OVERRIDE SHALL BE INITIATED FOR A PERIOD OF ONE HOUR (ADJUSTABLE) WHENEVER A @) fé
sensor will include a occupancy override push button, SIGNAL IS RECEIVED FROM THE SENSOR. OCCUPANCY SHALL EVERT TO NORMAL OPERATION =
. . . . . . AT THE END OF THE PERIOD. = | @
which will add 30 minutes (adjustable in programming) - Qﬂ S =
. bldg.FCUx.ZHUM Al | FCx Zone Humidity o~ e
of occupancy per push, up to 90 minutes or three L IN ALL SPACES, OCCUPANCY OVERRIDE SHALL BE INTIATED FOR A PERIOD OF 30 MINUTES —~
pushes (adjustable in programming). (ADJUSTABLE IN PROGRAMMING) FOR EACH PUSH OF THE OVERRIDE BUTTON ON THE E \
LOCAL ZONE SENSOR (THERMOSTAT), FOR A MAXIMUM OF 90 MINUTES OR THREE PUSHES = E
(ADJUSTABLE IN PROGRAMMING). OCCUPANCY SHALL REVERT TO NORMAL OPERATION AT . — qé
THE END OF THE PERIOD OR WHENEVER THE OVERRIDE BUTTON IS PUSHED A FOURTH - =
ALL OCCUPANCY SENSORS BY DIVISION 16/26. TIME. - %
[am)
k j FAN: LOGIC SHALL BE PROVIDED TO RUN THE FAN CONTINUOUSLY, OR TO CYCLE, AS QO | en
0CC NEEDED BY THE DESIGN. DURING UNOCCUPIED MODE, FAN SHALL BE DEENERGIZED EXCEPT — é
AS REQUIRED TO MAINTAIN SETBACK TEMPERATURE SETPOINTS FOR BOTH HEATING AND = g
@ COOLING WITH A CYCLE DIFFERENTIAL OF 3°F (ADJ.). BAS SHALL PROVE FAN OPERATION ,gf
AND USE THE STATUS INDICATION TO ACCUMULATE RUNTIME. UPON ACTIVATION OF PAN :_"‘
FLOAT SWITCH ALARM, DEACTIVATE FAN. =
VALVES: ONCE FAN STATUS IS PROVEN ON, LOGIC SHALL BE PROVIDED TO ALLOW FOR
BOTH MODULATING AND TWO—POSITION VALVE CONTROL (OCCUPIED AND UNOCCUPIED
bldg.FCUx.OCCOVRD | DI [ FCUx 0CC SENSOR MODES). LOGIC SHALL PREVENT OVERLAPPING CONTROL OF THE VALVES, UNLESS IN
— DEHUMIDIFICATION MODE. VALVES SHALL BE COMMANDED CLOSED AND AN ALARM <E m
o GENERATED WHENEVER THE DRAIN PAN FLOAT SWITCH OR WATER DETECTOR IS ACTIVATED. U
bldg.FCUx.SAT |A‘ FCx SA Temp FAN STATUS SHALL BE PROVEN ON BEFORE CONTROL SEQUENCE IS APPLIED.
OPERATOR SHUTDOWN : THE BAS OPERATOR SHALL HAVE THE CAPABILITY, AT THE PROPER
All power wiring by Division 16/26. PASSWORD LEVEL, TO ISSUE A SINGLE SHUTDOWN COMMAND FROM THE OWS WHICH D: ;
Fan speed to be set by TAB per design. — DEENERGIZES MULTIPLE TERMINAL UNITS AS DESIGNATED BY THE OPERATOR. O
HEATING REQUEST : A "HEATING REQUEST” SHALL BE BROADCAST TO THE HW SYSTEM T E
SERVING THIS UNIT WHENEVER THE HW OUTPUT IS AT 100% (ADJ.) OR THE SPACE D:
— TEMPERATURE FALLS BELOW THE THROTTLING RANGE OF THE HEATING LOOP. ( 5
C — :
RETURN AIR = H . .
:|> H SUPPLY AIR COOLING REQUEST: A "COOLING REQUEST" SHALL BE BROADCAST TO THE CHW SYSTEM
L W ﬁ SERVING THIS UNIT WHENEVER THE CHW OUTPUT IS AT 100% (ADJ.) OR THE SPACE T
DESIGNER NOTE: Include in design only after consultation with UGA. Add sequence: Return air damper — TEMPERATURE RISES ABOVE THE THROTTLING RANGE OF THE COOLING LOOP. O >—‘|
shall operate inversely to outside damper as described below. When unit starts in occupied mode, the GRAPHICS AND TRENDS : PROVIDE TRENDS. HISTORIAN BACKUP AND GRAPHIC DISPLAY FOR O
outside air damper shall open to minimum position. During unoccupied periods, the outside air damper NOTE 2— w7 srs m e ALL CONTROL POINTS AND CALCULATED SET POINTS PER SPECIFICATIONS. ALC SHALL Q:(
. . . . . X an . X.
shall remain closed. enever the freezestat is in alarm, the unit shall be commanded to stop, outside !
hall | d Wh the f tat | th t shall b ded t top tsid 2 INCLUDE TRENDS IN EACH PROGRAM FOR ALL NETWORK INPUTS (KNOWN AS ANI AND BNI
air damper commanded closed and hydronic valves commanded fully open. [For units with CO2 E1dg FCUXFANST | 0 | Fox Fan Status IN-A PROJECT. E %‘
. . . . - - . O o~ O
management include: When the space CO2 exceeds alarm set point and fan status is proven on, the e >z
outside air damper shall be overridden full open until CO2 falls below set point.] m O
( \ J C101 POINTS LIST Dj
A A POINT TYPE m
— POINT NAME POINT 1O DESCRIPTOR REMARKS
FCx Dampers  |AO| bldg.FCUx.DMPR g (é) o % Al |AO| DI |DO|VP
T T T = = bldg.FCUx.ZONET FCx ZONE TEMP 1 lololo]o > -
o o — —
bldg.FCUx.ZHUM FCx Zone Humidity 1 0]1]0]0(O0 Di
FCx CHW Valve i_AO_i bldg.FCUx.CHWV b|dg.FCUX.SPADJ FCx SETPOINT ADJ 1 0 0 0 0 ;
OUTSIDE AIR — bldg.FCUx.SAT FCx SA Temp 1{olofo]o D <E
bldg.FCUx.OCCOVRD FCUx OCC SENSOR 0O |[0]1 0O Q
bldg.FCUx.OCCOVRD FCx OVERRIDE 0O [0]1 0O
Fox AW Valve 40| bidg rCUx AWV bldg.FCUx.HWV FCx HW Valve ol1]lofo]o m /
| bldg.FCUx.FRZ FCx Freezestat ojJof1]0]O0 - <:
M2 "WD1 ! bldg.FCUx.FANST FCx Fan Status olof1]ofo Ll
NC bldg.FCUx.FANSS FCx Fan S/S oOfojo|1|o O, E
—
o APPLICABLE FOR ABOVE CEILING FCU WITH PRIMARY CHILLED WATER COIL PAN OR WHOLE UNIT SECONDARY DRAIN bldg.FCUx.DMPR FCx Dampers OJ1jojJojo U )
= AN : bldg.FCUx.CHWV FCx CHW Valve o|1]ofofo
'6_2 v bldg.FCUx.SP Normal SP O[O0 |01
bldg.FCUGFRZ | DI | FCx Freezestal bldg.FCUx.SBHTSP SB Hig Stpt olo|o]|o]1 DRAWN VG
. X. X reezesta
L 9 bldg.FCUx.SBCLSP SB Clg Stpt o|oflofo]1 DESIGNED | FMD ENG/UEM
M1 Safety bldg.FCUx.OAT OA Temp O[O0 |01 CHECKED FMD ENG/UEM
& Interlock bldg.FCUX.HTRQST Htg Request O[O0 |01 DATE 08,/01,/2025
F71 bldg.FCUx.HTGSP Htg Stpt (ORI O I O O
: bldg.FCUx.CLRQST Clg Rgst oloflof|ol1
1) bldg.FCUx.CLGSP Clg Stpt O[O0 |01
’ —
y bldg.FCUx.ZONET | Al | FCx ZONE TEMP RS o T B
RETURN AIR el [ D—1 bldg.FCUX.SPADJ E FCx SETPOINT ADJ NOTES
) bldg.FCUx.OCCOVRD m FCx OVERRIDE
f
48 1. 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, OR OTHER SPACES WHERE SET—POINT ADJUSTMENT IS NOT
INTENDED, THIS FUNCTION WILL BE DISABLED BY PROGRAMMING.
K / 2. For ECM fan motors, utilize an AO for the FCx Fan S/S point.
NOTE 1
OPEN — /
VIRTUAL POINTS SUMMER 2025
\ /
\ Chilled Water /
Valve Position
\ Reheat Valve / IE Htg Request |
\ Position
\ / E Clg Rgst |
\ / @ Normal SP |
= \ /
g 2 @ 0A T |
= emp
z A ’
a 35 \ / @ Clg Stpt |
L [ \ /
> o
= = \ / ve | Hig Stpt | FAN COIL
>
\ / UNIT (4—PIPE)
VP | SB Hig Stpt |
\ /
\ / ve|  SB Clg Stpt |
\ /
\ /
CLOSED R N EEEEEEEE—————
< p4—r< > 3 OF 23
HEATING LOOP DEAD BAND COOLING LOOP SHEET NUMBER
K OPERATING MODE )
VALVE CONTROL DIAGRAM
DWG NUMBER
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ELECTRIC LADDER DIAGRAMS

N

L@w b—%@—@ C? ©
|

[po|  Fox Fan S/S

e

FCx Fon Status | DI

[

(Actual wiring configuration to be confirmed by installer)

All power wiring by Division 16/26. Fan

]

bldg.FCx SA Temp | Al | Supply Air Temp

SEQUENCE OF OPERATION

GENERAL: THE TWO PIPE HORIZONTAL FAN COIL UNIT SHALL BE FULLY CONTROLLED BY
THE BAS.

SPACE TEMPERATURE CONTROL : ONE USER ADJUSTABLE SETPOINT SHALL APPLY.

NORMAL SPACE COOLING (70°F ADJ).

OCCUPANCY OVERRIDE : N/A

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

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

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

COOLING REQUEST: A "COOLING REQUEST” SHALL BE BROADCAST TO THE CHW SYSTEM

SERVING THIS UNIT WHENEVER THE CHW OUTPUT IS AT 100% (ADJ.) OR THE SPACE
TEMPERATURE RISES ABOVE THE THROTTLING RANGE OF THE COOLING LOOP.

GRAPHICS AND TRENDS : 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 ANl AND BNI)
IN A PROJECT.

['acilities Management Division

The University of Georgia

Fngineering Department

C101A POINTS LIST

Y OF GEORGIA

POINT TYPE
POINT NAME POINT IO DESCRIPTOR REMARKS
Al [AO| DI [DO
bldg.FCx Zone Temp |Zone Temperature 1 O[O0 |0
bldg.FCx Water Det Water Detection oo 1{o0
bldg.FCx Setpoint Adj|Setpoint Adjustment 1 O[O0 |0
bldg.FCx SA Temp Supply Air Temp 1 0O[0]|O
bldg.FCx Fan Status |Fan Status 0 O]l 1]0
bldg.FCx Fan S/S Fan Start/Stop Oo|lofo]1
bldg.FCx CHW Valve |Chilled Water Valve 0 1 0O
TOTALS 3121 -
L 1
—
[ ]

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

THE UNIV

_\\_[

STANDARD CONTROL DRAWINGS

FAN WIRING
speed fo be set by TAB per design.
TS2
DRAWN IVG

’T ] DESIGNED FMD ENG/UEM

RETURN AIR %> SUPPLY AIR CHECKED | FMD ENG/UEM

E ] DATE 08,/01,/2025

Fan Start/Stop @ bldg.FCx Fan S/S
[ \ Pldg.Tex Ton Smmsm o Stefus !_ ) I ; bldg.FCx Zone Tempm Zone Temperature
MAX COOL|NG__ / ! >o\dg.FC>< Setpoint Adjm Setpoint Adjustment
/ ¥ vV A h}
/ ' 22 % 7z
/ | = =
/ - S O
/ L
/ Chilled Water Valve | AO | bldg.FCx CHW Valve
Chilled Water / T NOTE 1
Valve Position //
/
/ —
/ bldg.FCx Water Det | DI [ Water Defection N WD 1
/ — I |
// APPLICABLE FOR ABOVE CEILING FCU WITH PRIMARY CHILLED WATER COIL PAN OR WHOLE UNIT SECONDARY DRAIN
/
/
/
/
MINIMUM - (REV.7) UGA
STANDARDS
| >« >« > UPDATE

SUMMER 2025

FAN COIL
UNIT (2 PIPE)

SHEET NUMBER

C—101A

DWG NUMBER
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SEQUENCE OF OPERATION
GENERAL: THE VARIABLE AIR VOLUME TERMINAL SHALL BE FULLY CONTROLLED BY THE =
BAS. CONTROL SHALL BE PRESSURE INDEPENDENT WITH MINIMUM AND MAXIMUM FLOW 7
SETPOINTS, SCHEDULED OCCUPANCY WITH OPTIMIMUM PREOCCUPANCY AND OCCUPANCY © | £
DESIGNER NOTE: Include in design only after OVERRIDE. SCHEDULE SHALL BE THE SAME AS THE PARENT AHU. g‘o —
consultation with UGA. Add sequence: While occupancy S
) ) S ) . . SPACE TEMPERATURE CONTROL: TWO MODES SHALL APPLY: OCCUPIED AND UNOCCUPIED, o | £
sensor is active within a 15 minute (adj.) deadband the unit EACH WITH TWO TEMPERATURE SET POINTS. DURING OCCUPIED MODE, THE SETPOINTS, O | =
shall be energized in occupied mode. Unit shall revert to SHOULD BE 70°F AND 75°F (ADJUSTABLE); DURING UNOCCUPIED THEY SHOULD BE 55°F ) g
| hedul £ deadband . Hh AND 85°F (ADJUSTABLE). OCCUPANT TO BE ABLE TO VARY SPACE SET POINTS BY +/— 2° =
normal occupancy schedule after deadband expires wi no F (ADJUSTABLE IN PROGRAMMING). S
activity sensed. @) é
blag VAV<ZT | AI| Zone Temperature / \ OCCUPANCY OVERRIDE: IN SPACE WITH AN OCCUPANCY SENSOR, THEN OCCUPANCY s _5\ E
— OVERRIDE SHALL BE INITIATED FOR A PERIOD OF ONE HOUR (ADJUSTABLE) WHENEVER A Qﬂ < T
bldg.VAVx.SPADJ |A\ |Sefpoim Adjustment ALL OCCUPANCY SENSORS BY DIVISION 16/26 SIGNAL IS RECEIVED FROM THE SENSOR. OCCUPANCY SHALL EVERT TO NORMAL OPERATION —|™ )
p— AT THE END OF THE PERIOD. —
bldg.VAVx.OVRD | Al | Override L=
occC IN ALL SPACES, OCCUPANCY OVERRIDE SHALL BE INTIATED FOR A PERIOD OF 30 MINUTES E =
(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 DS
(ADJUSTABLE IN PROGRAMMING). OCCUPANCY SHALL REVERT TO NORMAL OPERATION AT =
TS1) THE END OF THE PERIOD OR WHENEVER THE OVERRIDE BUTTON IS PUSHED A FOURTH QO | w0
TIME. ==
NOTE 1 =2
ZONE DAMPER: ZONE DAMPER SHALL MODULATE IN A Pl LOOP TO MAINTAIN ZONE VOLUME =]
bldg.VAVx.0CCOVRD | DI [ Occupancy Sensor SETPOINT. E_D
— 1. DURING OCCUPIED PERIOD, MINIMUM AND MAXIMUM VOLUME SETPOINTS SHALL BE -
DETERMINED AS SCHEDULED ON THE DRAWINGS.
2. DURING UNOCCUPIED PERIOD, MINIMUM VOLUME SETPOINT SHALL BE ZERO, UNLESS
K J OTHERWISE REQUIRED TO MAINTAIN SET—BACK TEMPERATURE.
- U2
COOLING REQUEST: THIS TERMINAL SHALL ISSUE A “COOLING REQUEST” TO THE PARENT U
AHU AS FOLLOWS. —
1. WHENEVER THE ZONE DAMPER OUTPUT IS CONTROLLING FOR A COOLING SETPOINT AND U Z
DESIGNER NOTE: Include in design only THE CALCULATED SIGNAL IS GREATER THAN 90% (ADJ.), OR —_—
£ ot th UGA. 7 2. WHENEVER THE SPACE TEMPERATURE RISES ABOVE THE THROTTLING RANGE OF THE O:
after consultation wi . Zone COOLING LOOP. O ;
— humidity may be used as a monitoring
Damper | A0 | bldg.vAVx.DMPR . <E
point or broadcast to parent AHU for m
. T GRAPHICS AND TRENDS : PROVIDE TRENDS, HISTORIAN BACKUP AND GRAPHIC DISPLAY FOR D:
sequencing humidity control. ALL CONTROL POINTS AND CALCULATED SET POINTS PER SPECIFICATIONS. ALC SHALL U
bldg VAVx.ST | Al | Supply Temp INCLUDE TRENDS IN EACH PROGRAM FOR ALL NETWORK INPUTS (KNOWN AS ANI AND BNI) Q
X Consider combining humidity sensor N A PROJECT. h
with thermostats in buildings where O —]
B humidity is monitored.
TS2 / g
PRIMARY AIR \ bldg VAVx HUM | Al | Zone Humidity C102 POINTS LIST E Z
(DISPLAY SA TEMPERATURE SUPPLY AIR )
FROM SERVING AHU) POINT NAME POINT 10 DESCRIPTOR A|P0|ANOT TDYlpEDO REMARKS @)
bldg.VAVx.ZT Zone Temperature 1 0[O0 ]| O D: O
‘ ‘ bldg.VAVx.Zone CO2 Zone CO2 1 00| O m
bldg.VAVx.SVP Supply Velocity Press 1 0|00
DPT1 K / bldg.VAVx.ST Supply Temp 1 0|00 Z Q
bldg.VAVx.SPADJ Setpoint Adjustment 1 0|00 Z Di
bldg.VAVx.0VRD Override 1 01010 <E
bldg.VAVx.0CCOVRD Occupancy Sensor o|ljoj|1]o0 D
T e e bldg.VAVx.HUM Zone Humidity T ]olo]o -
— R bldg.VAVx.DMPR Damper of1]o]|o0 Z
/ \ TOTALS 71110 =]
bldg.VAVx.Zone CO2 m Zone CO2 E <
@ DRAWN VG
\ J NOTES DESIGNED | FMD ENG/UEM
/ \ CHECKED | FMD ENG/UEM
DATE 08/01,/2025
DESIGNER NOTE : INCLUDE DEMAND CONTROL 1. ALL THERMOSTATS WITHIN A BUILDING TO BE OF THE SAME TYPE, PREFERABLY THAT
WITH THE SLIDING—SCALE, TO SIMPLIFY STOCKING AND REPLACEMENT. IN HALLWAYS,
VENTILATION AND CO2Z SENSORS ONLY AFTER MECHANICAL ROOMS, OR OTHER SPACES WHERE SET—POINT ADJUSTMENT IS NOT
MAX COOLING / OPEN CONSULTATION WITH UGAA, ADD SEQUENCE: MIN INTENDED, THIS FUNCTION WILL BE DISABLED BY PROGRAMMING.
/ OUTSIDE AIRFLOW SETPOINT AT AHU SHALL BE
Airflow Setpoint ADJUSTED DYNAMICALLY BETWEEN THE UPPER AND
‘ LOWER MINIMUM OA SETPOINTS BASED ON THE
/ FOLLOWING RESET SCHEDULE:
Space CO2 OA CFM Setpoint
/ 600 ppm (adj) Lower Min OA CFM
(Area based OA CFM)
MINIMUM / CLOSED : : : 1100 ppm (adj) Upper Min OA CFM
< >« > (Deisgn based OA CFM)
DEAD BAND COOLING LOOP
K J AN ALARM SHALL BE GENERATED IF SPACE CO2
TEMPERATURE CONTROL DIAGRAM EXCEEDS 1500 PPM.
(REV.7) UGA
DCV SEQUENCE SHALL NOT INCREASE OA CFM
SETPOINT GREATER THAN MIN VENTILATION STANDARDS
REQUIRED BY CODE; ITS PURPOSE IS TO REDUCE UPDATL
VENTILATION BELOW CODE MINIMUM FOR PERIODS SUMMER 2025
OF PARTIAL OCCUPANCY AND SHALL NOT REDUCE
OA CFM TO DRIVE THE BUILDING NEGATIVE.
THIS SEQUENCE SHALL PROVIDE FOR ADJUSTMENT
OF AHU AND NOT VAV BOX TO WHICH THE SENSOR
IS CONNECTED.
VAV BOX
COOL ONLY
5 OF 23
SHEET NUMBER
DWG NUMBER
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SEQUENCE OF OPERATION

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

DESIGNER NOTE: Include in design only after

consultation with UGA. Add sequence: While occupancy SPACE TEMPERATURE CONTROL: TWO MODES SHALL APPLY: OCCUPIED AND UNOCCUPIED,
sensor is active within a 15 minute (adj.) deadband the unit EACH WITH TWO TEMPERATURE SET POINTS. DURING OCCUPIED MODE, THE SETPOINTS,

) ) i ) SHOULD BE 70°F AND 75°F (ADJUSTABLE); DURING UNOCCUPIED THEY SHOULD BE 55°F
shall be energized in occupied mode. Unit shall revert to AND 85°F (ADJUSTABLE). OCCUPANT TO BE ABLE TO VARY SPACE SET POINTS BY +/— 2°

normal occupancy schedule affer deadband expires with no F (ADJUSTABLE IN PROGRAMMING).

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

Facilities Management Division

]

bldg.VAVx.ZONET

=

VAVx Zone Temp

I

bldg.VAVx.SPADJ

pad

VAVx Setpoint Adj ALL OCCUPANCY SENSORS BY DIVISION 16/26.

| VAV Override IN ALL SPACES, OCCUPANCY OVERRIDE SHALL BE INTIATED FOR A PERIOD OF 30 MINUTES
0 (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

CC
(ADJUSTABLE IN PROGRAMMING). OCCUPANCY SHALL REVERT TO NORMAL OPERATION AT
ZONE DAMPER: ZONE DAMPER SHALL MODULATE IN A Pl LOOP TO MAINTAIN ZONE VOLUME
Lo v

/1

bldg.VAVx.OCCOVRD | Al

TIME.

The University of Georgia

THE END OF THE PERIOD OR WHENEVER THE OVERRIDE BUTTON IS PUSHED A FOURTH
SETPOINT. ZONE VOLUME SETPOINT SHALL BE RESET BETWEEN MAXIMUM AND MINIMUM

Fngineering Department

VOLUME SETTINGS TO MAINTAIN SPACE TEMPERATURE COOLING SETPOINT WITH A 2°F
b1dg.VAVxxx.0CCOVRD| DI | VAVx OCC SENSOR (ADJ.) RESET RANGE. ZONE VOLUME SETPOINT SHALL BE SET TO THE HEATING VOLUME

SETPOINT WHENEVER THE SPACE TEMPERATURE FALLS BELOW THE HEATING SPACE
TEMPERATURE SETPOINT.
1. COOLING MINIMUM VOLUME SETPOINT SHALL BE DETERMINED AS SCHEDULED ON THE

. . K / DRAWINGS. IN THE UNOCCUPIED PERIOD THE MINIMUM VOLUME SETPOINT SHALL BE O
Electric Heat Opftion v
2. COOLING MAXIMUM VOLUME SETPOINT SHALL BE AS SCHEDULED ON THE DRAWINGS
DESIGNER NOTE: Include in design only after consultation DURING THE OCCUPIED PERIOD AND SHALL BE SET TO ZERO OTHERWISE.
with UGA. add sequence: Whenever the heo’ring minimum 3. HEATING MINIMUM VOLUME SETPOINT: WHENEVER HEATING IS REQUESTED FROM THE
. . . . . . BOX IN ANY PERIOD, THE MINIMUM VOLUME SHALL BE SET TO AN ADJUSTABLE
volume SeTpOIﬂ‘I’ is active and flow is proven at the DESIGNER NOTE: Include in deS|gn Oﬂly HEATING SETPOINT AIRFLOW. INITIALLY, THIS SETPOINT SHALL EQUAL THE COOLING

elctric coil the electric heating coil shall be enabled and after consultation with UGA. Zone MINIMUM VOLUME  SETPOINT.
modulate to maintain space tmperature heating setpoint humidity may be used as a monitoring HYDRONIC REHEAT: WHENEVER THE HEATING MINIMUM VOLUME SETPOINT IS ACTIVE THE

as defined above with a 2°F throttling range. Electric point or broadcast to parent AHU for NORMALLY CLOSED ZONE REHEAT COIL VALVE SHALL MODULATE TO MAINTAIN SPACE

heat shall be disaabled whenver the parent AHU is off. sequencing humidity control. TEMPERATURE HEATING SETPOINT AS DEFINED ABOVE WITH A 2°F THROTTLING RANGE.
/ \ VALVE SHALL BE CLOSED WHENEVER THE PARENT AHU IS OFF.

Consider combining humidity sensor HEATING REQUEST: THIS TERMINAL SHALL ISSUE A "HEATING REQUEST” TO THE HW
ith thermostats in buildings where SYSTEM AS FOLLOWS:

wi 9 1. WHENEVER THE REHEAT OUTPUT IS GREATER THAN 90% (ADJ.), OR

humidity is moniftored. 2. WHENEVER THE SPACE TEMPERATURE FALLS BELOW THE THROTTLING RANGE OF THE

HEATING LOOP.

/ \ COOLING REQUEST: THIS TERMINAL SHALL ISSUE A "COOLING REQUEST” TO THE PARENT

— AHU AS FOLLOWS.
bldg.VAVx.ZHUM | Al [VAVx ZONE HUMIDITY

Elul

1. WHENEVER THE ZONE DAMPER OUTPUT IS CONTROLLING FOR A COOLING SETPOINT AND

THE CALCULATED SIGNAL IS GREATER THAN 90% (ADJ.), OR
i 2. WHENEVER THE SPACE TEMPERATURE RISES ABOVE THE THROTTLING RANGE OF THE
COOLING LOOP.

DPS
GRAPHICS AND TRENDS : 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 BNI)

VAVX EH SIGNAL M bldg.VAVX.EHSIG \ J IN A PROJECT.

VAVx Damper |AO| bldg.VAVx.DMPR \ J / \

pldg.VAVxxx.Zone CO2 Al | VAVx ZONE CO2

THE UNIVERSITY O GEORGIA
STANDARD CONTROL DRAWINGS

bldg.VAVx.SAT m VAVx Supply Temp
T C103 POINTS LIST
POINT TYPE DRAWN IVG
POINT NAME POINT 1O DESCRIPTOR REMARKS
o Al |AO| DI [DO DESIGNED FMD ENG/UEM

TS2 bldg.VAVxxx.Zone CO2 VAVx ZONE CO2 1lojofo CHECKED | FMD ENG/UEM
\ J bldg.VAVxxx.0CCOVRD VAVx OCC SENSOR 0 0 1 0 DATE 08/01/2025
bldg.VAVx.ZONET VAVx Zone Temp 1 00| O
\ /
PRIMARY AIR : ¥ ﬂ DESIGNER NOTE : INCLUDE DEMAND CONTROL Pldg. VAV, 20N TAlx fONE HOMIDITY e
bldg.VAVx.SPADJ VAVx Setpoint Adj 1 0 0 0
(DISPLAY SA TEMPERATURE W SUPPLY AIR VENTILATION AND CO2 SENSORS ONLY AFTER Siaa VAV SAv AVx Saooly VP T
FROM SERVING AHU) 7\ CONSULTATION WITH UGAA, ADD SEQUENCE: MIN bldg VAVX.SAT VAVx Supply Temp T lololo
' OUTSIDE AIRFLOW SETPOINT AT AHU SHALL BE bldg.VAVx.0CCOVRD VAVx Override i [ofo]o
i ADJUSTED DYNAMICALLY BETWEEN THE UPPER AND E:jgzizggc ziz SHW Svlz'NVZL 8 ] 8 8
g. X. X
DPT1 LOWER MINIMUM OA SETPOINTS BASED ON THE o VAV VPR VAV< Domner o
% I g FOLLOWING RESET SCHEDULE: TOTALS s N B
> =z
bldg.VAVx.SAVP | Al | VAVx Supply VP
— % Y * Space CO2 OA CFM Setpoint
s ¢ 600 ppm (adj) Lower Min OA CFM NOTES
J— - T (Area based OA CFM)
VAVx HW Valve M bldg.VAVX.HWV ( ) 1. ALL THERMOSTATS WITHIN A BUILDING TO BE OF THE SAME TYPE, PREFERABLY THAT
1100 ppm (adj . WITH THE SLIDING—SCALE, TO SIMPLIFY STOCKING AND REPLACEMENT. IN HALLWAYS,
Upp‘er Mlﬂ OA CFM MECHANICAL ROOMS, OR OTHER SPACES WHERE SET—POINT ADJUSTMENT IS NOT
(Deisgn based OA CFM) INTENDED, THIS FUNCTION WILL BE DISABLED BY PROGRAMMING.
AIRFLOW | HW VALVE AN ALARM SHALL BE GENERATED IF SPACE CO2
MAX COOLING |/ OPEN Eehigf e Airflow Sefpoint FACEEDS 1500 FPM. (REV.7) UGA
4 — = osition ‘\/——
\\ DCV SEQUENCE SHALL NOT INCREASE OA CFM STANDARDS
/ SETPOINT GREATER THAN MIN VENTILATION UPDATL
\ / REQUIRED BY CODE; ITS PURPOSE IS TO REDUCE SUMMER 2025
\\ / VENTILATION BELOW CODE MINIMUM FOR PERIODS
\ /' OF PARTIAL OCCUPANCY AND SHALL NOT REDUCE
\\ /, OA CFM TO DRIVE THE BUILDING NEGATIVE.
MAX |HEATING ——-—-—-—- -\ .
\ / THIS SEQUENCE SHALL PROVIDE FOR ADJUSTMENT
\\\\ /’ AR —-—-— OF AHU AND NOT VAV BOX TO WHICH THE SENSOR
AN . WATER — — — — IS CONNECTED.
\ /
\ </ _

MINIMUM /| CLOSED

< >« >« > VAV BOX

HEATING LOOP DEAD BAND COOLING LOOP W—HW RH

TEMPERATURE CONTROL DIAGRAM

SHEET NUMBER

C—103

DWG NUMBER

6/26/2025 5:22:32 PM




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

ONLY CONSIDER THESE UNITS WHERE THEY ARE
REQUIRED BY DESIGN.

VAVx DAMPER | AO| bldg.VAVx.DMPR

Electric Heat Option

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

4 N

sl

DPS

VAVx EH SIGNAL |AO | bldg.VAVx.EHSIG

]

bldg.VAVx.FANST

=

VAVx FAN STATUS

bldg.VAVx.SAT | Al [ VAVx SA TEMP

|

VAVx FAN ENABLE

o
(@]

bldg.VAVx.FAN

[
|

PRIMARY AIR

(DISPLAY SA TEMPERATURE
FROM SERVING AHU)

O
e

bldg.VAVx.SAVP | Al [ VAVx SUPPLY VP

[

PLENUM AIR

ﬂ SUPPLY AIR

\O
=z

HWR
HWS

VAVX HW VALVE | AO|  bldg.VAVx.HWY

bldg.VAVx.ZT

A

VAVx ZONE TEMP

bldg.VAVx.SPADJ | Al [ VAVx SETPOINT ADJ

bldg.VAVx.OVRD VAVx OVERRIDE

AIRFLOW HW VALVE . .
Fan runs continuously during
MAX COOLING OPEN — occupied and setback periods; /
\ otherwise fan is off. /
\ /
\
\ /
\ Reheat Valve Primary Airflow /
\ " . /
\\[Posﬁrlon Setpoint /
\ /
\
\
\\\ //
N \ /
\ /
\ /
\\ /
) \ /
«—During \ /
unoccupied \\\ //
periods heating \ /
airflow setpoint \ /
. \ /
is zero.
\ /
MINIMUM CLOSED —F=———————— == == = ====
HEATING LOOP DEAD BAND COOLING LOOP

\

TEMPERATURE CONTROL DIAGRAM

:

NOTE 1

DESIGNER NOTE:
consultation wit

Include in design only after

h UGA. Add sequence: While

occupancy

sensor is active within a 15 minute (adj.) deadband the unit
shall be energized in occupied mode. Unit
normal occupancy schedule affter deadband expires with no

activity sensed.

shall revert to

-~

ALL OCCUPANCY SENSORS BY DIVISION 16/26.

bldg.VAVx.0CCOVR AVx OCC SENSOR

ocCcC
DMV

-

~

J

DESIGNER

NOTE: Include in design only

after consultation with UGA. Zone

humidity may be used as a monitoring

point or broadcast to parent AHU for

sequencin

g humidity control.

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

-~

bldg.VAVx.ZHUM | Al [VAVx ZONE HUMIDITY

-

&

~

J

~

bldg.VAVx.Zone CO2 | Al | VAVx ZONE €02

-

~

J

DESIGNER NOTE :

INCLUDE DEMAND CONTROL

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

Space CO2

600 ppm (adj)

1100 ppm (adj)

AN ALARM SHALL BE GENERATED

OA CFM Setpoint

Lower Min

OA CFM

(Area based OA CFM)

Upper Min

OA CFM

(Deisgn based OA CFM)

EXCEEDS 1500 PPM.

IF SPACE COZ2

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

REQUIRED BY

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

IS CONNECTED

SEQUENCE OF OPERATION

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

SPACE TEMPERATURE CONTROL: TWO MODES SHALL APPLY: OCCUPIED AND UNOCCUPIED,
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
AND 85°F (ADJUSTABLE). OCCUPANT TO BE ABLE TO VARY SPACE SET POINTS BY +/-— 2°
F (ADJUSTABLE IN PROGRAMMING).

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

ZONE DAMPER: ZONE DAMPER SHALL MODULATE IN A Pl LOOP TO MAINTAIN ZONE
VOLUME SETPOINT. ZONE VOLUME SETPOINT SHALL BE RESET BETWEEN MAXIMUM AND
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
VOLUME SETPOINT WHENEVER THE SPACE TEMPERATURE FALLS BELOW THE HEATING SPACE
TEMPERATURE SETPOINT.

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

2. COOLING MAXIMUM VOLUME SETPOINT SHALL BE AS SCHEDULED ON THE DRAWINGS
DURING THE OCCUPIED PERIOD AND SHALL BE SET TO ZERO OTHERWISE.

3. HEATING MINIMUM VOLUME SETPOINT: WHENEVER HEATING IS REQUESTED FROM THE
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
VOLUME SETPOINT.

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

OCCUPANCY OVERRIDE: IN SPACE WITH AN OCCUPANCY SENSOR, THEN OCCUPANCY
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
AT THE END OF THE PERIOD.

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

HEATING REQUEST : THIS TERMINAL SHALL ISSUE A "HEATING REQUEST” TO THE HW

SYSTEM AS FOLLOWS:

1. WHENEVER THE REHEAT OUTPUT IS AT 90% (ADJ), OR

2. WHENEVER THE SPACE TEMPERATURE FALLS BELOW THE THROTTLING RANGE OF THE
HEATING LOOP.

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

1. WHENEVER THE ZONE DAMPER OUTPUT IS AT 90% (ADJ) (FULL COOLING), OR

2. WHENEVER THE SPACE TEMPERATURE RISES ABOVE THE THROTTLING RANGE OF THE
COOLING LOOP.

GRAPHICS AND TRENDS : 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 BNI
IN A PROJECT).

0

Facilities Management Division

o~

The University of Georgia

Fngineering Department

C104 POINTS LIST

THE UNIVERSITY O GEORGIA
STANDARD CONTROL DRAWINGS

POINT TYPE
POINT NAME POINT 10 DESCRIPTOR REMARKS
Al |AO[ DI [DO
DRAWN VG
bldg.VAVX.ZT VAVx ZONE TEMP 1 ]olo]o
bldg.VAVx.Zone CO2 VAVX ZONE CO2 1 lolo]o DESIGNED | FMD ENG/UEM
bldg.VAVx.ZHUM VAVX ZONE HUMIDITY 1]olo]o CHECKED | FMD ENG/UEM
bldg.VAVx.SPADJ VAVx SETPOINT ADJ 1]olo]o DATE 08/01/2025
bldg.VAVx.SAVP VAVx SUPPLY VP 1 ]olo]o
bldg.VAVx.SAT VAVx SA TEMP 1 ]olo]o
bldg.VAVx.OVRD VAVx OVERRIDE olo|1 o
bldg.VAVx.0CCOVRD VAVx OCC SENSOR olo|1 o
bldg.VAVX.HWV VAVX HW VALVE ol1]olo
bldg.VAVX.FANST VAVx FAN STATUS olo|1]o
bldg.VAVX.FAN VAVx FAN ENABLE olo]ol1
bldg.VAVX.EHSIG VAVx EH SIGNAL ol1]olo
bldg.VAVx.DMPR VAVx DAMPER ol1]olo
TOTALS 6 3] 3|1
NOTES
1. 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, OR OTHER SPACES WHERE SET—POINT ADJUSTMENT IS NOT
INTENDED, THIS FUNCTION WILL BE DISABLED BY PROGRAMMING.
2. [DESIGN NOTE] SERIES BOXES ARE TO BE USED ONLY WITH PRIOR UGA APPROVAL.
(REVV)AUGA
STANDARDS
UPDATE

SUMMER 2025

SERIES FFAN
POWERED VAV
BOX W—-HW
RH

SHEET NUMBER

C—104

DWG NUMBER
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PIUx Damper

| A0 | bldg.PIUx.DMPR

ELECTRIC HEAT OPTION

PRIMARY AIR

(DISPLAY SA TEMPERATURE

FROM SERVING AHU

PLENUM AIR

bldg.PIUx.SAT | Al [ PIUXx SUPPLY TEMP
D1
TS2
DPT1
bldg.PIUx.SVP | Al [ PIUx SUPPLY VP
bldg.PIUx.ZT Al
- bldg.PIUx.SPADJ | Al
H Q bldg.PIUX.OVRD | DI
‘
. NOTE
o —
/\= PIUx FAN ENABLE |DO| bldg.PIUx.FENB
bldg.PIUx.FSTAT | DI | PIUx FAN STATUS
A
o )
= =
T T

PIUx HW VALVE

[A0 | bldg.PIUx AWVLY

1t

-~

MAX COOLING / OPEN

AUX FAN MAX SPEED

MINIMUM / CLOSED

HW Valve Position

PRIMARY AIR DAMPER POSITION

AUX FAN SPEED TO RAMP

UP AS 1ST STAGE OF
HEATING
HEATING LOOP DEAD BAND COOLING LOOP

TEMPERATURE CONTROL

DIAGRAM

PIUx ZONE TEMP

PIUx SETPOINT ADJ

DESIGNER NOTE:

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

-

T

\

DPS

PIUx EH SIGNAL |AO[ bldg.PIUx.EHSIG

PRIMARY AIR

~

DESIGNER NOTE: Include in design only after

expires with no activity sensed.

4 N

All occupancy sensors by Division

16/26.

&

!

bldg.PIUx.0CC | DI [ PIUx OCC SENSOR

DESIGNER NOTE:
consultation with UGA.

Consider combining humidity sensor with

thermostats in buildings where humidity is

monitored.

4 N

bldg.PIUx.ZHUM | Al |P|U>< ZONE HUMIDITY

- N

bldg.PIUx.ZCO2 | Al'| PIUx ZONE CO2

- /

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

Space CO2 OA CFM Setpoint

600 ppm (adj) Lower Min OA CFM

(Area based OA CFM)

1100 ppm (adj) Upper Min OA CFM

(Deisgn based OA CFM)

AN ALARM SHALL BE GENERATED IF SPACE COZ2
EXCEEDS 1500 PPM.

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

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

SEQUENCE OF OPERATION

consultation with UGA. Add sequence: While occupancy
sensor is active within a 15 minute (adj.) deadband the
unit shall be energized in occupied mode. Unit shall
revert to normal occupancy schedule after deadband

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

SPACE TEMPERATURE CONTROL: TWO MODES SHALL APPLY: OCCUPIED AND UNOCCUPIED,
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
AND 85°F (ADJUSTABLE). OCCUPANT TO BE ABLE TO VARY SPACE SET POINTS BY +/-— 2°
F (ADJUSTABLE IN PROGRAMMING).

FAN: 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
STAGE OF HEATING, UPON CALL FOR HEATING BY THE ZONE THERMOSTAT. THE FAN SHALL
OPERATE AT FULL SPEED PRIOR TO OPENING THE HW VALVE.

ZONE DAMPER: ZONE DAMPER SHALL MODULATE IN A Pl LOOP TO MAINTAIN ZONE
VOLUME SETPOINT. ZONE VOLUME SETPOINT SHALL BE RESET BETWEEN MAXIMUM AND
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
VOLUME SETPOINT WHENEVER THE SPACE TEMPERATURE FALLS BELOW THE HEATING SPACE
TEMPERATURE SETPOINT.

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

2. COOLING MAXIMUM VOLUME SETPOINT SHALL BE AS SCHEDULED ON THE DRAWINGS
DURING THE OCCUPIED PERIOD AND SHALL BE SET TO ZERO OTHERWISE.

3. HEATING VOLUME SETPOINT: WHENEVER HEATING IS REQUESTED FROM THE BOX IN
ANY PERIOD, THE ZONE DAMPER AIRFLOW VOLUME SETPOINT SHALL BE THE MINIMUM
VOLUME SETPOINT. DURING UNOCCUPIED HEATING PERIODS, THE PRIMARY AIR ZONE
DAMPER SHALL BE CLOSED.

HYDRONIC REHEAT : 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
SHALL MODULATE IN A Pl LOOP TO MAINTAIN SPACE TEMPERATURE HEATING SETPOINT AS
DEFINED ABOVE WITH A 2°F THROTTLING RANGE.

OCCUPANCY OVERRIDE: IN SPACE WITH AN OCCUPANCY SENSOR, THEN OCCUPANCY

Include in design only after
/Zone humidity may be
used as a monitoring point or broadcast fo
parent AHU for sequencing humidity conftrol.

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
AT THE END OF THE PERIOD.

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

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

1. WHENEVER THE REHEAT OUTPUT IS AT 90% (ADJ), OR

2. WHENEVER THE SPACE TEMPERATURE FALLS BELOW THE THROTTLING RANGE OF THE
HEATING LOOP.

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

1. WHENEVER THE ZONE DAMPER OUTPUT IS AT 90% (ADJ) (FULL COOLING), OR

2. WHENEVER THE SPACE TEMPERATURE RISES ABOVE THE THROTTLING RANGE OF THE
COOLING LOOP.

GRAPHICS AND TRENDS : 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 BNI)
IN A PROJECT.

0
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THE UNIVERSITY O GEORGIA
STANDARD CONTROL DRAWINGS

C105 POINTS LIST

DRAWN IVG

POINT TYPE DESIGNED FMD ENG/UEM
POINT NAME POINT IO DESCRIPTOR REMARKS
Al [AO| DI [DO CHECKED FMD ENG/UEM
bldg.PIUx.ZT PIUx ZONE TEMP 1 0|00 DATE 08/01/2025
bldg.PIUx.ZHUM PIUx ZONE HUMIDITY 1 01010
bldg.PIUx.ZC02 PIUx ZONE CO2 1 01010
bldg.PIUx.SVP PIUx SUPPLY VP 1 01010
bldg.PIUx.SPADJ PIUx SETPOINT ADJ 1 01010
bldg.PIUx.SAT PlUx SUPPLY TEMP 1 01010
bldg.PIUx.OVRD PIUx OVERRIDE O|0|1]0
bldg.PIUx.0CC PIUx OCC SENSOR 0|0 1]0
bldg.PIUx.HWVLV PIUx HW VALVE 0O|1]10]0
bldg.PIUx.FSTAT PIUx FAN STATUS 0O|]0|1]0
bldg.PIUx.FENB PIUx FAN ENABLE 0O]0]0]|1 1
bldg.PIUx.EHSIG PIUx EH SIGNAL 0O|1]10]0
bldg.PIUx.DMPR PlUx Damper 0 1 0|0
TOTALS 6 [ 3] 3|1
NOTES
1. 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,
or other spaces where set—point adjustment is not intended, this function will be
disabled by programming.
2. PIU fan motor shall be electronically commutated type with capability to
dynamically ramp up and/or down according to output from controller.
3. Unit will internally control fan speed if applicable. <REV’7> UGA
STANDARDS
UPDATE

SUMMER 2025

PARALLEL FAN
POWERED VAV

BOX W-—HW
RH
8 OF 23
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€201 POINTS LIST SEQUENCE OF OPERATION
AHxxx TERMINAL UNIT SUMMARY Static Pressure Reset ST TVPE GENERAL:
POINT NAME POINT 10 DESCRIPTOR REMARKS 1. THE VARIABLE AIR VOLUME AIR HANDLER SHALL BE FULLY CONTROLLED BY THE BAS.
Al |AO| DI DO 2. THE AIR HANDLER SHALL BE ENERGZED AS REQUIRED TO SATISFY TERMINAL UNITS
HW Val bldg.AHx.ZCO2 Zone CO2 110107160 SERVED DURING OCCUPIED AND SET BACK PERIODS.
. . . . . aive . . .
Operating Airflow Airflow SP | Zone Temp | Heating |Cooling SP | Damper Pos . Fan DA Temp Design DA CO2 Level Cumulative Reqg Hrs Importance bldg.AHx.SFST Afx SF_Status S I I 3. SUPPLY AR TEMPERATURE SET POINT:
TU/PIU 1D o Pos (% Occupancy Requests . . bldg.AHx.SFSS AHx SF S/S olofol1 A. THE SUPPLY AIR TEMPERATURE SET POINT SHALL BE RESET FROM 55°F TO 60°F
Mode (CFM) (CFM) (F) SP (F) (F) (% Open) Open) Speed (F) Temp (F) (PPM) (%—req—hrs) Multiplier bldg.AHx.SFSPD AHx SF Speed olilolo WHEN ECONOMIZER IS ENABLED.
bldg AHX.SFSFTY AHx SF Safely o Tol 1o B. WHEN THE UNIT IS ENERGIZED FOR SETBACK HEATING DURING THE UNOCCUPIED
o A SFSFTY A SF Sater s ToT 1o PERIOD, THE DISCHARGE TEMPERATURE SETPOINT SHALL BE 75F (ADJ.).
VAV 1-—1 Deadband 205 215 72 68 73 25% 0% —— 56 55 1000 Occupied 0 2% 3 g-ATX: X atety 4. PROVIDE TRENDS WITH HISTORIAN BACKUP (2 YEARS) AND DISPLAY ON GRAPHIC ALL
: S S : S bldg.AHx.SFLP Abx SF Low Press S CONTROL POINTS AND CALCULATED SET POINTS PER SPECIFICATIONS. INCLUDE TAB
VAV 1-=2 COO|Iﬂg 1009 1000 76 70 75 70% 0% - 56 55 - Unoccupled 0 6% 1 bldg.AHx.SFHP AHx SF High Press 0 0 1 0 VERIFIED FULL FLOW VALUE AT EACH AIR FLOW MONITORING STATION. ALC SHALL
PIU 1—2 Heo’ring 202 300 68 79 77 100% 100% 100% 93 90 _ Occupied 1 90% 0 bldg.AHx.SFALRM AHx SF Alarm 0 0 1 0 INCLUDE TRENDS IN EACH PROGRAM FOR ALL NETWORK INPUTS (KNOWN AS ANI AND
bldg.AHx.SAT AHx SA Temp 1 lofofo BNI) IN A PROJECT.
bldg.AHx.SAFLOW AHx Air Flow T 1ololo 5. BAS SHALL MONITOR THE FOLLOWING POINTS AND INITIATE AN ALARM IF ANY IS NOT
bldg.AHx.SAFLOW AHx SA Flow 1]ololo YH*QTLOSSEﬁ;¢$3§éng§éS
— bldg.AHx.RFST AHx RF Status o|lo|1]o0 :
AHx RF S/S |DO| bldg.AHx.RFSS 9 B. ALL TEMPERATURE SENSORS
— bldg.AHX.RFSS AHx RF $/5 010101 C. ALL PRESSURE SWITCHES
- AHx RF Speed M bldg.AHx.RFSPD bldg.AHx.RFSPD AHx RF Speed 0 11010 D. ALL AIR FLOW STATIONS
bldg AHx.EADP | Al | AHx EAD Position lag AR RFALRN | 01 | Ax RF Alarm bldg.AHx.RFLP AHx RF Low Press olof1]o0 E. ALL FREEZESTATS
. — Interf — bldg.AHx.RFLP AHx RF Low Press o|lof1]o F. ALL FAN STATUSES
AHx EA Damper |AO|  bldg.AHx.EAD bldg AHX.RFST | DI | AHx RF Stafus ﬁNOTEHZer ace bldg.AHX.RASFTY | DI | AHx RA Safefy oidg AHx RFHP A RF High Pross s o7 1o G. ALL CONDENSATE WATER DETECTORS
o . bldg.AHx.RFALRM AHx RF Alarm olo[1]o H. ALL VFD ALARM CONDITIONS
bidg AR RFHP | D1 [ ARx RF Figh Press bldg AHxRFLP | DI | AHx RF Low Press 5/dg. AHX.RAT Ax RA Temp ToToTo 6. BAS SHALL PROVIDE A RELAY OUTPUT AND HOA SWITCH FOR EACH DIGITAL OUTPUT.
VED —
I bldg.AHx.RAHUM | Al | AHx RA Humidity bldg.AHX.RASFTY AHx RA Safety 01010 SAFETIES:
MA Safety Safet : Safet bldg.AHx.RAHUM AHx RA Humidity 11010710 1. THE OUTSIDE AIR DAMPERS SHALL BE MODULATED AS NECESSARY TO MAINTAIN A
Interlock InfeﬂogL Infeﬂgck bldg.AHx.RAFLOW AHx RA Flow 1 lofofo MINIMUM MIXED AIR TEMPERATURE OF 38°F (ADJ.)
??9 DPS4 |, . o DPS3 bldg.AHx.RADP AHx RAD Position 11o0]o]o 2. REGARDLESS OF UNIT OPERATING MODE THE PREHEAT VALVE SHALL MODULATE TO
: low hi low hi HS1 sD2 bldg.AHx.RAD AHx RA Dmpr EEREEE MAINTAIN A MINIMUM 40°F (ADJ.) PREHEAT AIR TEMPERATURE.
B o By bldg.AHx.RACO2 Return CO2 1]olo]o 3 YHESEXFixﬁgzgﬁiffﬁiigg IS INCALARM:
D=3 3 bldg. AHx.PHT Aflx PH Temp 1101010 B. HOT WATER AND CHILLED WATER VALVES SHALL OPEN
EXHAUST AIR g FD RETURN AIR bldg.AHx.OAFLOW AHx OA Flow 110]0]0 C. OUTSIDE AIR, EXHAUST AIR AND RELIEF AIR DAMPERS SHALL CLOSE
NC bldg.AHx.MXOADP AHx Max OAD P 1 0 (O3 0] D. RETURN AIR DAMPERS SHALL OPEN
bldg.AHx.MNOADP AHx Min OAD P 1lojofo 4. UPON ACTIVATION OF A HIGH OR LOW PRESSURE SAFETY SWITCH THE AIR HANDLER
— —= bldg.AHx.MINOAD AHx Min OA Dmpr ol1]o]o SHALL SHUTDOWN.
(154 ‘ bldg.AHx.MAXOAD AHx Max OA Dmpr ol 1]o0]o
Starter Interlock LS2 .
- bldg.Afx MAT Atix MA Temp 1101019 ?chﬂgguyii%.RETURN FANS SHALL BE COMMANDED TO START
ST P e Control by FAS bldg.ARx. AWVP Aftx HWV Position 1101040 A. SUPPLY FAN SPEED SHALL MODULATE TO MAINTAIN THE SUPPLY DUCT STATIC
g.AHXx. [ A X osition Dldg AH RATLOW |AI| R Flow — '_ATI — bldg.AHx.HWV AHx HW Valve 0 1 010 PRESSURE SET POINT.
— — el Lo P bldg.AHX. HWST HW Supply Temp 110107160 1. THE STATIC PRESSURE SET POINT SHALL BE RESET BETWEEN TAB DETERMINED
AHx RA Dmpr | AO[  bldg.AHx.RAD
bldg.AHx.HWRT HW Return Temp 1loflofo LIMITS TO MAINTAIN THE MOST OPEN TERMINAL DAMPER AT 90% OPEN (ALL
bldg.AHx.FRZ AHx Freezestat oO|lo0o]1]o0 VALUES ADJUSTABLE).
bldg.AHx.FLTSP AHx Filter DP T 1o0lolo B. RETURN FAN SPEED SHALL MODULATE TO MAINTAIN THE RETURN FLOW SET POINT.
bldg. AHx FANSTx “Hx Fon Status F1 ool 110 1. THE RETURN FLOW SET POINT SHALL EQUAL THE SUPPLY FAN FLOW MINUS
o — RETURN FLOW OFFSET (DETERMINED BY TAB).
2 :Q\k NO AHx SF S/S |DO|  bldg.AHX.SFSS bldg.AHx.FANSTX AHx Fan Status F2 o|lof1]o > DAMPERS.
X } AHx SF Speed m bldg.AHx.SFSPD bldg.AHX.FANSTx AHx Fan Status F3 O A I A. OCCUPIED:
— Interface bldg.AHx.EADP AHx EAD Position 11010710 1. MINIMUM OUTSIDE AIR DAMPER SHALL BE MODULATED TO MAINTAIN OA FLOW
D-2 bldg.AHx.SFALRM | DI [ AHx SF Alarm blda AH% EAD A EA D o T 1 Tolo
. — NOTE 2 g.AHx. X amper SETPOINT.
bldg.AHx.MXOADP LﬂJ AHX Max OAD P bldg.AHx.SFST | DI | AHx SF Status - bldg.AHx.DDSP AHx DD Static 1loflo0]oO 2. EXHAUST AIR DAMPER SHALL BE COMMANDED CLOSED
i_i i_i — bldg.AHx.SFSFTY |DI| AHx SF Safety b|dg.AHX.CHWVP AHx CHWV Position 1 0 0 0 3. AFTER MINIMUM OUTSIDE AIR DAMPER HAS REACHED 100% OPEN, RETURN AIR
AHx Max OA Dmpr | AO| bldg.AHx.MAXOAD bldg.AHx.MAT Al AHx MA Temp
- “T‘ bldg. AHx.CHWV AHx CHW Valve EEREREE DAMPER SHALL MODULATE TO MAINTAIN THE OUTSIDE AIR FLOW SET POINT.
bldg.AHX.SFLP | DI [ AHx SF Low Press - e AT CRWST CRW Suooi T —ToToTo RETURN AIR DAMPER SHALL HAVE MINIMUM SETPOINT OF 50% OPEN
— VFD bldg AHx.SFHP | DI | AHx SF_High Press 9- AT dpply ‘emp 4. MAXIMUM OUTSIDE AIR DAMPER SHALL BE COMMANDED CLOSED.
T N TR bldg.AHx.CHWRT CHW Return Temp 1101010 B. OCCUPIED ECONOMIZER (WHEN OUTSIDE AIR TEMPERATURE < 60°F dB ADJ.):
M3 Sl TOTALS 2518 116] 2 1. MINIMUM OUTSIDE AIR DAMPER SHALL BE MODULATED TO MAINTAIN OUTSIDE
FILTR Safety Safety Safety AIR FLOW SETPOINT
Interlock —d Interlock Interlock :
SD1 Starter Interlock 2. EXHAUST AIR DAMPER SHALL BE MODULATED OPEN, PREFERABLY THE OPPOSITE
§ TS3 LA low [DPSZ [ low PPST 1 SD1 ; OF THE RETURN AIR DAMPER.
—— J By —= 3. RETURN AIR DAMPER AND MAXIMUM OUTSIDE AIR DAMPER SHALL MODULATE TO
F 47 i MAINTAIN THE MIXED AIR TEMPERATURE SET POINT
D—2 | Hi NOTE 3 c A. THE MIXED AIR TEMPERATURE SET POINT SHALL BE EQUAL TO THE SUPPLY
MAXIMUM OUTSIDE AIR % H SUPPLY AIR TEMPERATURE SET POINT MINUS 2°F (ADJ.).
NC £ Wi W] 3. PREHEAT COIL:
| |R| A. THE PREHEAT VALVE SHALL MODULATE TO MAINTAIN THE SUPPLY AIR TEMPERATURE
== ] { = SET POINT MINUS 3°F (ADJ.).
By TS2 TS5 i 4. CHILLED WATER COIL:
DPT2 AFMST | NOTE 4 755 DM DPTT] NOTE 1 A. THE CHILLED WATER VALVE SHALL MODULATE TO MAINTAIN THE SUPPLY AIR
D-1 TEMPERATURE SET POINT.
MINIMUM OUTSIDE AIR NG g AT A | A P Temp Control by FAS 5. DEHUMIDIFICATION:
— A. WHENEVER RETURN AIR HUMIDITY EXCEEDS 60% (ADJ.) ECONOMIZER OPERATION
bldg.AHx.FLTSP | Al | AHx Filter DP bldg.AHx.SAFLOW | Al [ AHx SA Flow bldg.AHx.DDSP | Al'|  AHx DD Static SHALL BE DISABLED AND THE CHILLED WATER VALVE SHALL MODULATE TO BRING
H = - RETURN AIR HUMIDITY DOWN TO 55% (ADJ.)
” bldg.AHx.SAT | Al [ AHx SA Temp
AFMS3 — — L
> % L bldg.AHx.HWST | Al | HW Supply Temp UNOCCUPIED MODE -
,%_ = . 1. SUPPLY AND RETURN FANS SHALL BE OFF.
L bldg.AHx.CHWST | Al | CHW Supply Temp 2. MINIMUM AND MAXIMUM OUTSIDE AIR DAMPERS SHALL BE CLOSED
bldg AHX.OAFLOW | Al | AHx OA Flow bldg AHX-HWRT | Al | HW Refurn Temp Y 3. EXHAUST AIR DAMPER SHALL BE CLOSED.
- la 4. RETURN AIR DAMPER SHALL BE OPEN.
i bldg.AHx.CHWRT m CHW Return Temp e 5. CHILLED WATER VALVE SHALL BE CLOSED.
6. PREHEAT VALVE SHALL MODULATE TO MAINTAIN MINIMUM PREHEAT TEMPERATURE.
AHx Min OA Dmpr [AO | bldg.AHx.MINOAD
11 O |
- 2 SETBACK MODE (AHU ENERGIZED DURING UNOCCUPIED PERIOD)
bldg.AHX.MNOADP | Al | AHx Min 0AD P 1. SUPPLY AND RETURN FANS SHALL ENERGIZE AS DESCRIBED IN OCCUPIED SEQUENCE.
— 2. OUTSIDE AIR DAMPERS SHALL BE CLOSED UNLESS ECONOMIZER IS NEEDED.
3. EXHAUST AIR DAMPER SHALL BE CLOSED UNLESS ECONOMIZER IS NEEDED
4. RETURN AIR DAMPER SHALL BE OPEN UNLESS ECONOMIZER IS NEEDED
. 5. CHILLED WATER VALVE SHALL MODULATE AS DESCRIBED IN OCCUPIED SEQUENCE.
DESIGNER NOTE: Include Demand Conftrol AHx HW Valve | AO [ bldg.AHx.HWV AHx CHW Valve | AO|  bldg.AHx.CHWY 6. PREHEAT VALVE SHALL MODULATE AS DESCRIBED IN OCCUPIED SEQUENCE.
\/en’ri CIHOH Clﬂd COZ Sensors Oﬂ|y CI'H'eI’ g AR e | A | A RV Fosiion g AR CHWYP | A1 | At CHWY Posiion 7. DEHUMIDIFICATION SHALL OPERATE AS DESCRIBED IN OCCUPIED SEQUENCE.
. . . . DESIGNER NOTE: For desians utilizin fan walls include oints for fan status at GRAPHICS AND TRENDS : PROVIDE TRENDS, HISTORIAN BACKUP AND GRAPHIC DISPLAY FOR
consultation with UGA. Add sequence: Min A A Yy 9 9 P ALL CONTROL POINTS AND CALCULATED SET POINTS PER SPECIFICATIONS. ALC SHALL
. . . . = = = = . . H // INCLUDE TRENDS IN EACH PROGRAM FOR ALL NETWORK INPUTS (KNOWN AS ANI AND BNI)
outside airflow setpoint shall be adjusted = = zz each fan. Include defails for designs that include redundant/standby VFD for nCoE TREN
dynamically between the Upper and Lower the fan wall.
Minimum OA setpoints based on the following a I
rese-l- SChedL/”e: 1. Locate down stream duct static pressure pitot tube approximately 2/3 down duct.
See floor plans for designed location; show final installation location on conftrol
drawing as—builts and on graphics screen as well.
2. Provide an ASHRAE 135 compliant (BACnet MS/TP or IP) communications interface
. to the control system for diagnostic point information. Include the following
SDQC@ COZ OA CFM Se'I'DOH’]‘i' 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
graphic screen also include the motor nameplate brake horsepower.
. Lower Min OA CFM (Area based OA
6OO ppm CIdJ CFM) 3. 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
bldg-Atix.FANSTx MAHX Fon Stafus F1 freezestat to cover the exact same area. One set of contacts wired directly fo
1 1 OO d Upper Min OA CFM (Design Min OA drive safety inpuf.
ppm (ad] CF) |
- i 4. For single fan installation the AFMS may be duct or inlet type, see plans for
bldg.AHx.ZCO2 |AI| Zone CO2 AFMS | NOTE 4 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
bldg.AHx.FANSTx |D\|AH>< Fan Status F2 i adequate upstream and downstream straight lengths for duct AFMS.
. bldg.AHX.SAFLOW [ Al AHx Air Flow 5. Include AHU performance graphic sheet with a terminal unit summary table to
An alarm shall be generated if space CO2 exceeds L] P grap . y fab
match example table provided here. AHU performance graphic shall also include
1 SOO trend plots of AHU setpoint and AHU setpoint as AHU trim and respond adjustment
pp m. —} tuning setpoinfts.
bldg.AHx.FANSTx | DI | AHx Fan Status F3
bldg.AHx.RACO2 | AI'|  Refturn CO2 —

DCV sequence shall not increase OA cfm sefpoint
greater than min venftilation required by code, ifs

purpose

is to reduce ventilation below code minimum

for periods of parfial occupancy and shall not
reduce OA CFM to drive the building negaftive.

O
O
N

[[cococoooo

VFD VFD

DRAWN IVG
DESIGNED | FMD ENG/UEM
CHECKED | FMD ENG/UEM
DATE 08,/01/2025
(REV.7) UGA
STANDARDS
UPDATE

SUMMER 2025

VAV AHU
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€202 POINTS LIST SEQUENCE OF OPERATION
GENERAL : S
POINT NAME POINT 10 DESCRIPTOR POINT TYPE REMARKS |1. THE VARIABLE AIR VOLUME AIR HANDLER SHALL BE FULLY CONTROLLED BY THE BAS. §Z
Al [AO] DI |DO 2. THE AIR HANDLER SHALL BE ENERGZED AS REQUIRED TO SATISFY TERMINAL UNITS © | =
bldg.AHx.SFST AHx SF Status cjojr]o SERVED DURING OCCUPIED AND SET BACK PERIODS. =
bldg.AHx.SFST AHx SF Status olol1]o 3. SUPPLY AIR TEMPERATURE SET POINT: &D g
bldg.AHx.SFSS AHx SF S/S ololol1 A. THE SUPPLY AIR TEMPERATURE SET POINT SHALL BE MAINTAINED AT 55°F (ADJ.). o | E
bldg.AHx.SFSPD Afx SF Speed EEREEE B. ECONOMIZER AND SETBACK SEQUENCES SHALL PROVIDE FOR ANY TEMPERATURE O | =
oldg AFx.SFSFTY Afx SF Safely ol 1o RESETS FROM 55°F TO 60°(F TO MAINTAIN TERMINAL)UNIT COOLING REQUESTS LESS |2
_ THAN 15% OF TOTAL TUs (ALL VALUES ADJUSTABLE). S
bldg-AHx.SFHP AHx SF High Press 01011 ]0 C. WHEN THE UNIT IS ENERGIZED FOR SETBACK HEATING DURING THE UNOCCUPIED Y | w
bldg.AHx.SFALRM AHx SF Alarm 0101110 PERIOD, THE DISCHARGE TEMPERATURE SETPOINT SHALL BE 75F (ADJ.). O |2
bldg.AHx.SAT AHx SA Temp T(0f0]0 4. PROVIDE TRENDS WITH HISTORIAN BACKUP (2 YEARS) AND DISPLAY ON GRAPHIC ALL =
bldg.AHx.SAT AHx SA Temp 1{oflofo CONTROL POINTS AND CALCULATED SET POINTS PER SPECIFICATIONS. INCLUDE TAB —. o
bldg.AHx.SAFLOW AHx SA Flow 1 1o0]o]o VERIFIED FULL FLOW VALUE AT EACH AIR FLOW MONITORING STATION. ALC SHALL Qﬂ S
bldg AHX.RAT Afx RA Termnp TTololo INCLUDE TRENDS IN EACH PROGRAM FOR ALL NETWORK INPUTS (KNOWN AS ANI AND —~ 2
bldg.AHx.RASFTY AHx RA Safefy olo[1]o BNI) IN' A PROJECT. O |
oldg AR RARON A RA Tt PR e s 5. SvAl\TsHlngLPLERMAcT)TL:LOFElJE; FOLLOWING POINTS AND INITIATE AN ALARM IF ANY IS NOT 2 g
bldg.AHx.RADP AHx RAD Position 1lolo]o A ALL HUMIDITY SENSORS — | =
bldg.AHx.RAD AHx RA Damper 0 1 0|0 B. ALL TEMPERATURE SENSORS :) g
bldg.AHx.PHT AHx PH Temp 1lo]olo C. ALL PRESSURE SWITCHES =
bldg.AHx.OAFLOW AHx OA Flow 1lo]lolo D. ALL AIR FLOW STATIONS O | =
bldg.AHx.MXOADP AHx Max OAD P 1loflo]o E. ALL FREEZESTATS ey Bs
bldg.AHx.MXOADP AHx Max OA Dmpr ol1]o]o F. ALL FAN PROOFS E— §
bldg.AHx.MNOADP AHx Min OAD P 1loflolo (H3 2& SSDND/EE'ASRAJEC?NA;FTFTOEETECTORS e
bldg.AHx.MINOAD AHx Min OA Dmpr 0 11]0]0 6. BAS SHALL PROVIDE A RELAY OUTPUT AND HOA SWITCH FOR EACH DIGITAL OUTPUT. =
bldg.AHx.MAT AHX MA Temp 1lolo]o
bldg.AHx.HWV AHx HW Valve ol1]ofo SAFETIES :
bldg.AHx.HWST HW Supply Temp 1 1o]o]o 1. THE OUTSIDE AIR DAMPERS SHALL BE MODULATED CLOSED AS NECESSARY TO
bldg. AR HWRT W Return Temp T ToTolo MAINTAIN A MINIMUM MIXED AIR TEMPERATURE OF 38°F (ADJ.). /o)
o AN FRZ JNE N —— s Tol7 1o 2. REGARDLESS OF UNIT OPERATING MODE THE PREHEAT VALVE SHALL MODULATE TO <E
el , MAINTAIN A MINIMUM 40°F (ADJ.) PREHEAT AIR TEMPERATURE. U
bldg.AHx.FLTSP AHx_Filter DP 1]0]0]0 3. WHENEVER THE FREEZESTAT IS IN ALARM: —
bldg.AHx.EADP AHx EAD Position 1lo]olo A UNIT FANS SHALL STOP U Z
bldg.AHx.EAD AHx EA Damper 0O]11]10]0 B. HOT WATER AND CHILLED WATER VALVES SHALL OPEN —_
bldg.AHx.DDSP AHx DD Static 1lo]olo C. OUTSIDE AIR, EXHAUST AIR AND RELIEF AIR DAMPERS SHALL CLOSE D:
bldg.AHx.CHWV AHx CHW Valve ol1]olo D. RETURN AIR DAMPERS SHALL OPEN O ;
bldg.AHx.CHWST CAW Supply Temp T Tololo 4. UPON ACTIVATION OF A HIGH OR LOW PRESSURE SAFETY SWITCH THE AIR HANDLER <E
bldg.AHx.CHWRT CHW Return Temp 1T ]olo]o SHALL SHUTDOWN. ] D:
TOTALS 8171711 OCCUPIED MODE : U
1. SUPPLY FAN SHALL BE COMMANDED TO START. Q
A. SUPPLY FAN SPEED SHALL MODULATE TO MAINTAIN THE SUPPLY DUCT STATIC
PRESSURE SET POINT. h
1. THE STATIC PRESSURE SET POINT SHALL BE RESET BETWEEN TAB DETERMINED —]
LIMITS TO MAINTAIN THE MOST OPEN TERMINAL DAMPER AT 90% OPEN (ALL O
VALUES ADJUSTABLE). O
bldg.AHx.EADP m AHx EAD Position ) DAMPERS >_‘ D:‘
AHx EA Damper m bldg.AHx.EAD bldg.AHx.RASFTY m AHx RA Safety A. OCCUPIED: %‘ %‘
1. MINIMUM OUTSIDE AIR DAMPER SHALL BE MODULATED TO MAINTAIN OA FLOW
SETPOINT. — Z
2. EXHAUST AIR DAMPER SHALL BE COMMANDED CLOSED. ) O
S A 3. AFTER MINIMUM OUTSIDE AIR DAMPER HAS REACHED 100% OPEN, RETURN AIR Qj
DAMPER SHALL MODULATE TO MAINTAIN THE OUTSIDE AIR FLOW SET POINT. O
M4 Safety RETURN AIR DAMPER SHALL HAVE MINIMUM SETPOINT OF 50% OPEN. m
Interlock 4. MAXIMUM OUTSIDE AIR DAMPER SHALL BE COMMANDED CLOSED.
/@J HS 1 SD?2 B. OCCUPIED ECONOMIZER (WHEN OUTSIDE AIR TEMPERATURE < 60°F ADJ.): > Q
f 1. MINIMUM OUTSIDE AIR DAMPER SHALL BE COMMANDED OPEN. —
A o [ 2. EXHAUST AIR DAMPER SHALL BE COMMANDED OPEN. Z Qj
D—3 e o 3. RETURN AIR DAMPER AND MAXIMUM OUTSIDE AIR DAMPER SHALL MODULATE TO
EXHAUST AIR 7 RETURN AIR MAINTAIN THE MIXED AIR TEMPERATURE SET POINT. D <E
NG u & A. THE MIXED AIR TEMPERATURE SET POINT SHALL BE EQUAL TO THE SUPPLY Q
TEMPERATURE SET POINT MINUS 2°F (ADJ.).
1] 4 3. PREHEAT COIL: Z
i A. THE PREHEAT VALVE SHALL MODULATE TO MAINTAIN THE SUPPLY AIR TEMPERATURE H
ESE SET POINT MINUS 3°F (ADJ.). I <]j
DM 4. CHILLED WATER COIL: —
Cont i}’ CAS A. THE CHILLED WATER VALVE SHALL MODULATE TO MAINTAIN THE SUPPLY AIR — N
bldg.AHx.RADP m AHx RAD Position — ontro y TEMPERATURE SET POINT.
— bldg.AHx.RAT Al[ AHx RA Temp
AHx RA Damper |AO bldg.AHX.RAD — UNOCCUPIED MODE :
o] 1. SUPPLY FAN SHALL BE OFF. DRAWN VG
2. MINIMUM AND MAXIMUM OUTSIDE AIR DAMPERS SHALL BE CLOSED. DESIGNED | FMD ENG/UEM
3. EXHAUST AIR DAMPER SHALL BE CLOSED.
o 4. RETURN AIR DAMPER SHALL BE OPEN. CHECKED FMD ENG/UEM
g:;x NO AHx SF S/S w bldg.AHx.SFSS 5. CHILLED WATER VALVE SHALL BE CLOSED. DATE 08/01/2025
‘ | — 6. PREHEAT VALVE SHALL MODULATE TO MAINTAIN MINIMUM PREHEAT TEMPERATURE.
i i AHx SF Speed | AO| bldg.AHX.SFSPD
D—? bldg A SFALRM | D1 | Arx SF Alarm SETBACK MODE (AHU ENERGIZED DURING UNOCCUPIED PERIOD)
- — 1. SUPPLY FAN SHALL ENERGIZE AS DESCRIBED IN OCCUPIED SEQUENCE.
bldg.AHx.MXOADP_| Al | Afx Mox OAD P bldg.AHx.SFST__| DI | AHx SF Stotus — Interface — 2. OUTSIDE AIR DAMPERS SHALL BE CLOSED UNLESS ECONOMIZER IS AVAILABLE.
R Wax OA Dmpr | A0 | bidg At MYOADF Cidg AT AT A | A Temp NOTE 2 e LDTl e T o 3. EXHAUST AIR DAMPER SHALL BE CLOSED UNLESS ECONOMIZER IS AVAILABLE.
— 4. AIR DAM A M AVAILABLE.
% blogAHxSTST [ 01| e SF Siatus e A ST o1 [ A S Figh Frews 5. CHILLED WATER VALVE SHALL MODULATE AS DESCRIBED IN OCCUPIED SEQUENCE.
o 6. PREHEAT VALVE SHALL MODULATE AS DESCRIBED IN OCCUPIED SEQUENCE.
bldg AHxFRZ | DI | AHx Freezestat 7. DEHUMIDIFICATION SHALL OPERATE AS DESCRIBED IN OCCUPIED SEQUENCE.
M2 Safety Safety VFD Safety Safety
nterlock Interlock N Interlock Interlock GRAPHICS AND TRENDS : PROVIDE TRENDS, HISTORIAN BACKUP AND GRAPHIC DISPLAY FOR
/J DPS? DPS1| <5 ALL CONTROL POINTS AND CALCULATED SET POINTS PER SPECIFICATIONS. ALC SHALL
f : FZ1 low hi low hi INCLUDE TRENDS IN EACH PROGRAM FOR ALL NETWORK INPUTS (KNOWN AS ANI AND BNI)
BiP mlp IN A PROJECT.
D— i

MAXIMUM OUTSIDE AIR

FD SUPPLY AIR
NC H

NOTES

1. Locate down stream duct static pressure pitot tube approximately 2/3 down duct.

ESE DM DPT1 NOTE 1 See ?‘Ioor plcms‘ for designed Ioc.ohon; show final installation location on control
drawing as—builts and on graphics screen as well.

[
[
N
‘;UF"I—H_—"‘I
= T
=
(@)
=
m
I
=

DPT2

MINIMUM OUTSIDE AIR . . o .
NC bldg.AHx.PHT | Al [ AHx PH Temp Control by FAS 2. Provide an ASHRAE 135 compliant (BACnet MS/TP or IP) communications interface

tfo the control system for diagnostic point information.

bldg.AHX.FLTSP | Al | AHx Filter DP bldg.AHX.SAFLOW | Al | AHx SA Flow bldg.AHx.DDSP | AI'[  AHx DD Stafic

-

2 bldg AHx.SAT i_A‘l Afx SA Temp 3. Provide multiple freezestats as required to achieve 1ft of linear element for each
1 — 1sqg.ft. of coil face area. Preheat sensor shall be installed intertwined with

A

=

MS2

DM

0| | bldg. AHx.HWST Al HW Supply Temp . .
n == | | freezestat to cover the exact same area. One set of contacts wired directly to
i '_

— bldg AFX.CHWST | Al | CHW drive safety input.
= g.AHx. | Al | CHW Supply Temp <REV 7) UGA
~

= 4. For single fan installation the AFMS may be duct or inlet type, see plans for
(%2)
an

bldg.AHx.OAFLOW | Al | AHx OA Flow bldg.AHX.HWRT | Al [ HW Return Temp

{ 1t

design. For multiple fan/fan wall installation there will be a single AFMS installed STANDARDS

in common duct served by all fans. Coordinate with mechanical design to ensure
adequate upstream and downstream straight lengths for duct AFMS. UPDATE

LO [
2 T 5. Include AHU Performance Graphic screen with a Terminal Unit Summary Table to SUMMER 2026

match example table provided on this sheet. AHU Performance Graphic shall also
include trend plofs of AHU SP Setpoint and actual AHU SP along with AHU Trim
and Respond Adjustment Tuning variables.

bldg.AHx.CHWRT | Al [ CHW Return Temp

.
I
JIL

AHx Min OA Dmpr

AO

bldg.AHx.MINOAD

%ﬁ[

|

bldg.AHx.MNOADP | A

AHx Min OAD P

[

AHx HW Valve M bldg.AHx.HWV AHx CHW Valve M bldg.AHx.CHWV
A A
[as (V2] [a' (78]
= = = =
* g 55
VAV AHU
W—PREHEAT
CHW
AHxxx TERMINAL UNIT SUMMARY Static Pressure Reset
. . ) . . o HW Valve . . 10 OF 23
TU/PIU D Operating Airflow Airflow SP Zone Temp Heating Cooling SP Damper Pos (% Pos (% Fan Speed DA Temp Design DA CO2 Level Oceubanc Requests Cumulative Req Hrs Importance | Tt
Mode (CFM) (CFM) (F) SP (F) (F) Open) Open; P (F) Temp (F) (PPM) pancy g (%—req—hrs) Multiplier SHEET NUMBER
VAV 1—1 | Deadband 205 215 72 68 73 25% 0% —— 56 55 1000 Occupied 0 2% 3 C—202
VAV 1-2 Cooling 1009 1000 76 70 75 70% 0% —— 56 55 —— Unoccupied 0 6% 1
PIU 1-2 Heating 202 300 68 72 77 100% 100% 100% 93 90 —— Occupied 1 90% 0 DWE NUMB ER
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SEQUENCE OF OPERATION

GENERAL: THE VARIABLE AIR VOLUME AIR HANDLER SHALL BE FULLY CONTROLLED BY THE
BAS. GENERAL CONTROL SEQUENCES INCLUDE:
1. SCHEDULED OCCUPANCY: BAS SHALL DETERMINE THE OCCUPANCY PERIODS BASED ON
OPERATOR SCHEDULE.
A. OCCUPIED PERIOD: BAS SHALL ENERGIZE THE AH DURING ALL OCCUPIED PERIODS,
OPTIMIZED START SHALL APPLY.
B. UNOCCUPIED PERIOD: BAS SHALL ENERGIZE THE AH AS REQUIRED TO MAINTAIN
SET BACK SPACE TEMPERATURES.
2. SEQUENCED HEATING AND COOLING: BAS SHALL PROHIBIT THE HEATING AND COOLING
VALVES TO BE OPEN SIMULTANEOUSLY.
3. FREEZE SAFETY: UPON OPERATION OF A FREEZESTAT THE FOLLOWING SEQUENCE
SHALL OCCUR:
A. THE UNIT FANS SHALL BE DEENERGIZED. Qﬂ

Facilities Management Division

B. ALL HOT WATER VALVES AND CHILLED WATER VALVES WILL BE COMMANDED TO
100% OPEN.

C. ALL HOT WATER COIL PUMPS AND CHILLED WATER COIL PUMPS WILL BE
COMMANDED TO RUN.

D. OUTSIDE AIR DAMPERS SHALL FULLY CLOSE.

E. BAS SHALL ENUNCIATE APPROPRIATE ALARM.

4. 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.

SUPPLY FAN CONTROL : BAS SHALL CONTROL THE STARTING AND STOPPING OF THE

SUPPLY FAN AS FOLLOWS:

1. 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
SUPPLY FAN TO RUN CONTINUOUSLY AS REQUIRED BY SCHEDULE OR TERMINAL UNIT
REQUEST. THE BAS COMMAND TO THE FAN VFD ENERGIZES THE DAMPER MOTOR.

The University of Georgia

Fngineering Department

2. 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
AND DE-ENERGIZE THE SUPPLY FAN.

3. 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
AND STOP, THE VFD SHALL RAMP TO SPEED AND SLOW DOWN WITHIN ADJUSTABLE
ACCELERATION AND DECELERATION LIMITS. BAS SHALL MONITOR A COMMON ALARM
OUTPUT FROM THE DRIVE AND REPORT WHEN ACTIVE.

4. SUPPLY DUCT PRESSURE SETPOINT: THE DOWN DUCT STATIC PRESSURE SETPOINT
SHALL BE RESET BETWEEN THE LIMITS OF 1/2” TO 2”7 TO MAINTAIN THE MOST OPEN
VAV BOX DAMPER BETWEEN 85% AND 95% (ALL VALUES ADJUSTABLE).

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

DISCHARGE TEMPERATURE CONTROL : THE DISCHARGE TEMPERATURE SETPOINT SHALL BE

CALCULATED AND CONTROLLED AS FOLLOWS:

1. 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
ACCEPTABLE LIMIT (ADJ.).

2. WHEN THE UNIT IS ENERGIZED FOR SETBACK HEATING DURING THE UNOCCUPIED
PERIOD, THE DISCHARGE TEMPERATURE SETPOINT SHALL BE 75F (ADJ.).

PREHEATING SECTION : CONTROL SHALL BE AS FOLLOWS:

WHENEVER THE AH IS ENERGIZED, THE HOT WATER VALVE SHALL MODULATE TO MAINTAIN
THE DISCHARGE AIR TEMPERATURE SETPOINT MINUS 3F (ADJ.).

REGARDLESS OF AH OPERATING MODE THE HOT WATER VALVE SHALL MODULATE TO
MAINTAIN A LOW LIMIT OF 40F PREHEAT AIR TEMPERATURE.

COOLING SECTION :  CONTROL SHALL BE AS FOLLOWS:

WHENEVER THE AH IS ENERGIZED, THE CHILLED WATER VALVE SHALL MODULATE TO
MAINTAIN THE DISCHARGE AIR TEMPERATURE SETPOINT.

WHENEVER THE RETURN AIR HUMIDITY EXCEEDS 55% (ADJ.) DURING NORMAL OPERATION
THE CHILLED WATER VALVE SHALL BE OVERRIDDEN OPEN.

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

]

THE UNIVERSITY O GEORGIA
STANDARD CONTROL DRAWINGS

AHx SF S/S |DO| bldg.AHx.SFSS 1. START/STOP: BAS SHALL COMMAND THE OPERATION OF THE LOOP PUMP AND IT SHALL
1 RUN CONTINUOUSLY WHENEVER THE OUTSIDE AIR TEMPERATURE IS BELOW 38°F (ADJ.)
- AHx SF Speed | AO| bldg.AHX.SFSPD g
g A 0oL | o1 | A 0AD it S - Interface OR THE FREEZESTAT IS TRIPPED, OR LEAVING PREHEAT COIL AIR TEMPERATURE IS 5°F
— bldg.AHx.SFALRM | DI [ AHx SF Alarm (ADJ.) BELOW SETPOINT.
— NOTE 2 - 2. PROOF: BAS SHALL PROVE PUMP OPERATION AND USE THE STATUS INDICATION TO
Fan VFD bldg.AHx.SFST | DI | AHx SF Status bldg.AHx.SFSFTY | DI | AHx SF Safety ACCUMULATE RUNTIME
Interlock — T
bldg.AHx.FRZ | DI |  AHx Freezestot —
— bidg AFx.SFRP | DI | AMx SF High Press FILTER ALARM: WHEN THE FILTER DIFFERENTIAL PRESSURE SENSOR READING EXCEEDS THE
bldg.AHX.SFLP__ | DI | AHx SF Low Press VFD log AR SAHUM | A1 | AHx SA Humidily DESIGN SPECIFIED PRESSURE DROP AN ALARM SHALL BE GENERATED AT THE BAS. DRAWN IVG
L DESIGNED FMD ENG/UEM
M4 ‘LS,] Fan VFD Safety Safety Safety Safet GRAPHICS AND TRENDS : PROVIDE TRENDS, HISTORIAN BACKUP AND GRAPHIC DISPLAY FOR
- - S Inferlock Interlock Interlock Interlock |m€r|gck ALL CONTROL POINTS AND CALCULATED SET POINTS PER SPECIFICATIONS. ALC SHALL CHECKED | FMD ENG/UEM
INCLUDE TRENDS IN EACH PROGRAM FOR ALL NETWORK INPUTS (KNOWN AS ANI AND BNI
' low | DPS2 = ow1DPST, . NOTE 5 [HS1 {SD1 ( DATE 08/01,/2025
a e — IN A PROJECT).
: — é
D—1 | H C o -
OUTSIDE AIR IT- H g FD SUPPLY AIR
N.C. E Wi W]
R C203 POINTS LIST
d|n | [ — din
B POINT TYPE
POINT NAME POINT 10 DESCRIPTOR REMARKS
DPT2 ES] DM DPT1 NOTE 4 Al [AO| DI |DO
NOTE 4 bldg.AHx.SFST AHx SF Status O[O0 |1 0 "SF—STAT”
bldg.AHx.PHT | AI'|  AHx PH Temp | Control by FAS bldg.AHx.SFSS AHx SF S/S 00|01 ”SF-SS”
bidg AHX.FLTSP | Al [ AHX Filler DP bidg AHX.SAFLOW | Al [ AHx SA Flow Do AHCSAT | | AHx S Temp bldg. AHx.5FSPD Aix SF_Speed 01110109 SP—SPD
— — bldg.AHx.SFSFTY AHx SF Safety O[O0 1 0
o bldg AHx.DDSP |A\| Ax DD Storo bldg.AHx.SFLP AHx SF Low Press O[O0 [1 0 DPS2:"SF—LSP
0| | bldg.AHx.HWST  |ANI| HW Supply Temp — bldg.AHx.SFHP AHx SF High Press ojJo|1]o0 DPS1:"SF—HSP”
2 T o bldg.AHx.SFALRM AHx SF Alarm O[O0 [1 0 "SF—A”
L ; bldg.AHX.CHWST  |ANI[ CHW Supply Temp bldg.AHx.SAT AHx SA Temp 1T ]10]0]0 TS1:7SAT”
bldg AHxHWRT | Al [ HW Return Temp o _ bldg.AHx.SAHUM AHx SA Humidity 1 lolo]o HS1:"SAH”
- = bldg.AHx.SAFLOW AHx SA Flow 1 0010 AFMS1:”"SF—F”
bldg AHx CHWRT _| Al | CHW Return Temp o bldg.AHx.PHT AHx PH Temp 1 |o|o]o TS2:"PHT”
bldg.AHx.OADLMT AHx OAD Limit Sw O[O0 [1 0 LS1:"0AD—-LS”
LOOP PUMP 7(7 © -
N == bldg.AHx.LPST AHx Loop P Stat oo 1]O
—@N = bldg.AHx.LPSS AHx Loop P S/S olofolH
ﬁj bldg. AHX.HWV AHx HW Valve o|1]o]o V2: HWV”
o ; bldg.AHx.HWST HW Supply Temp 1 ]10]0]0 TS5:"HWST”
/\=Z bldg.AHx.HWRT HW Return Temp 1 ]10]0]O0 S6:"HWRT”
bldg.AHx.FRZ AHx Freezestat ojJo|1]o0 FZ1:”FRZ”
AHx HW Valve  |AO|  bldg.AHx.HWY AHx CHW Valve |AO[  bldg.AHx.CHWY - > m
L L bldg.AHx.FLTSP AHx Filter DP 1 0|00 DPT2: FILT-DP
bldg.AHx.DDSP AHx DD Stafic T olo]o DPT1:"DDSP” <REV,7> UGA
bldg.AHx.CHWV AHx CHW Valve 0 1 010 V1:"CHWV”
Y (ﬁ \ (‘[‘) bldg.AHx.CHWST CHW Supply Temp 1 1ofofo TS3:"CHWST” STANDARDS
% % % 33: bldg.AHx.CHWRT CHW Return Temp 1 O[O0 ]O TS4: CHWRT UPDATE
AHx Loop P S/S i_DO_i bldg.AHx.LPSS c° TOTALS 0js]8j2
— L SUMMER 2025
bldg.AHx.LPST m AHx Loop P Stat
1. 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
drawing as—builts and on graphics screen as well.
2. Provide an ASHRAE 135 compliant (BACnet MS/TP or IP) communications interface VAV AHU 100
to the control system for diagnostic point information. OA
3. Provide multiple freezestats as required to achieve 1ft of linear element for each
1sqg.ft. of coil face area. Preheat sensor shall be installed intertwined with W_PREHEAT
freezestat to cover the exact same area. One set of contacts wired directly to
drive safety inpuf. CHW
AHXXX TERMINAL UNIT SUMMARY Statlc Pressulﬂe Reset 4. 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
in common duct served by all fans. Coordinate with mechanical design to ensure
HW Val adequate upstream and downstream straight lengths for duct AFMS.
alve
TU/PIU 1D Operating Airflow Airflow SP Zone Temp Heating Cooling SP Damper Pos (% Pos (% Fan Speed DA Temp Design DA CO2 Level Occupancy Requests Cumulative Req Hrs Impor’rcl.nce 5. Only use the humidity sensor if a humidifier is used with this application. | 11 OF 23
Mode (CFM) (CFM) (F) SP (F) (F) Open) (F) Temp (F) (PPM) (%—req—hrs) Multiplier
Open) SHEET NUMBER
VAV 1-1 Deadband 205 215 72 68 73 25% 0% - 56 55 1000 Occupied 0 2% 3 C_203
VAV 1-2 Cooling 1009 1000 76 70 75 70% 0% - 56 55 —— Unoccupied 0 6%
PIU 1-2 Heating 202 300 68 72 77 100% 100% 100% 93 90 —— Occupied 1 90% O

DWG NUMBER
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AHxxx TERMINAL UNIT SUMMARY

Static Pressure Reset

C204 POINTS LIST

SEQUENCE OF OPERATION

POINT TYPE
POINT NAME POINT 10 DESCRIPTOR REMARKS
Al |a0| DI [DO
HW Val bldg.AHx.SFST AHx SF Status olof|1]o "SF—STAT”
. . . . . alve ) . e oo
TU/PIU 1D Operating Airflow Airflow SP | Zone Temp | Heating |Cooling SP | Damper Pos P (% Fan DA Temp Design DA CO2 Level 0 R ; Cumulative Reqg Hrs Importance bldg.AHX.SFSS AHx SF S/S 01001 SF—SS
0s 6 ccupancy equesrts . bldg.AHx.SFSPD AHx SF Speed o|1|o0]|O0 "SF-SPD”
o o/ __ —
Mode (CFM) (CFM) (F) SP (F) (F) (% Open) Open) Speed (F) Temp (F) (PPM) (%—req—hrs) Multiplier oldg A SFSFTY Afx SF Satery ST o
bldg.AHx.SFLP AHx SF Low Press oljof|1]o DPS2:"SF—LSP”
VAV 1—1 | Deadband 205 215 72 68 73 25% 0% —— 56 55 1000 Occupied 0 2% 3 bldg.AHx.SFHP Afix SF High Press °0jojrio DPST: SF—HSP
bldg.AHx.SFALRM AHx SF Alarm olof|1]o SF—A
VAV 1-2 Cooling 1009 1000 76 70 75 70% 0% - 56 55 - Unoccupied 0 6% bldg.AHx.SAT AHx SA Temp 1]lololo TS1:"SAT”
PIU 1-2 Heating 202 300 68 72 77 100% 100% 100% 93 90 —— Occupied 90% 0 bldg AHx. SAHUM Abx SA Humidity 1101010 HST: SAH
bldg.AHx.SAFLOW AHx SA Flow 1]olo]o AFMS1:"SF—F"
bldg.AHx.PHT AHx PH Temp 1]olo]o TS2:"PHT”
bldg.AHx.OADLMT AHx OAD Limit Sw olof|1]o LS1:"0AD—LS"
bldg.AHx.LPST AHx Loop P Stat olof|1]o0
bldg.AHX.LPSS AHx Loop P S/S IEREERE
— bldg.AHx.HWV AHx HW Valve ol1]|ofo V2: T HWY
AHx RA Safety | DI | _ _
- bldg.AHx.HWST HW Supply Temp 1 0|00 TS5: "HWST
AHx RA Humidity | Al | bldg.AHx.HWRT HW Return Temp 1]olo]o S6:"HWRT”
— bldg.AHx.FRZ AHx Freezestat oljlof1]o0 FZ1:”FRZ”
Alix RA Temp | Al | bldg.AHx.FLTSP AHx Filter DP 1lolo]o DPT2:"FILT-DP”
Sqfet bldg.AHx.DDSP AHx DD Static 1]olofo DPT1:"DDSP”
» mmm{ck bldg.AHX.CHWV AHx CHW Valve o|l1]ofo V1:"CHWV”
HS 1 TS4 <Do bldg.AHX.CHWST CHW Supply Temp 1]o|lo]o TS3:"CHWST”
bldg.AHx.CHWRT CHW Return Temp 1T ]1]0]0]O TS4:”CHWRT”
0 TOTALS 10382
D—-3 g -
EXHAUST AIR d
NC
AHx EAD Position m —
— g
@ AHx EA Damper 4[ g:/
AHx RAD Position m
m AHx RA Damper M AHx SF S/S
m AHx SF Speed
P AHx SF Alarm m
ARx OAD Pos | Al | M2 Alix SF Stafus | DI | Interface —
— NO — — AHx SF Safety | DI |
|AO| AHx OA Dmpr ‘ ‘ AHx MA Temp |A\ | NOTE 2 T
T \ AHx SF Low Press | DI | >—| -
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DESIGNER NOTE: Include Demand Conftrol
Ventilation and CO2 sensors only after
consultation with UGA. Add sequence: Min
oufside airflow setpoint shall be adjusted
dynamically between the Upper and Lower
Minimum OA setpoints based on the following

reset schedule:

Space COZ OA CFM Setpoint

Lower Min OA CFM (Area based OA

600 ppm (adj) CFM)

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

CFM)

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

DCV sequence shall not increase OA cfm sefpoint
greater than min venftilation required by code, ifs
purpose is to reduce venfilation below code minimum
for periods of partial occupancy and shall not

reduce OA CFM to drive the building negaftive.

Zone CO2

Return CO2

[[ococoocooo

GENERAL: THE VARIABLE AIR VOLUME AIR HANDLER SHALL BE FULLY CONTROLLED BY THE

BAS.
1.

SUPPLY FAN CONTROL :

GENERAL CONTROL SEQUENCES INCLUDE:

SCHEDULED OCCUPANCY: BAS SHALL DETERMINE THE OCCUPANCY PERIODS BASED ON

OPERATOR SCHEDULE.

A. OCCUPIED PERIOD: BAS SHALL ENERGIZE THE AH DURING ALL OCCUPIED PERIODS,
OPTIMIZED START SHALL APPLY.

B. UNOCCUPIED PERIOD: BAS SHALL ENERGIZE THE AH AS REQUIRED TO MAINTAIN
SET BACK SPACE TEMPERATURES. THE OUTSIDE AIR DAMPER SHALL REMAIN
CLOSED, EXCEPT WHERE ECONOMIZER OPERATION IS AVAILABLE.

AIRSIDE ECONOMIZER: BAS SHALL MODULATE THE MIXING DAMPERS TO PROVIDE

COOLING” WHEN CONDITIONS ALLOW. THE FREE COOLING SHALL BE STAGED BEFORE

ANY MECHANICAL COOLING. DAMPERS WILL BE MODULATED TO MAINTAIN MIXED AIR

TEMPERATURE SETPOINT. THE FOLLOWING STRATEGY SHALL BE USED TO ENABLE THE

ECONOMIZER MODE:

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

SEQUENCED HEATING AND COOLING: BAS SHALL PROHIBIT THE PREHEAT AND COOLING

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

USED SIMULTANEOUSLY FOR DEHUMIDIFICATION.

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.).

FREEZE SAFETY: UPON OPERATION OF A FREEZESTAT THE FOLLOWING SEQUENCE

SHALL OCCUR:

A. THE UNIT FANS SHALL BE DEENERGIZED.

B. ALL HOT WATER VALVES AND CHILLED WATER VALVES WILL BE COMMANDED TO
100% OPEN.

C. EXHAUST AIR AND OUTSIDE AIR DAMPERS SHALL FULLY CLOSE AND RETURN AIR
DAMPERS SHALL FULLY OPEN.

D. BAS SHALL ENUNCIATE APPROPRIATE ALARM.

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.

BAS SHALL CONTROL THE STARTING AND STOPPING OF THE

SUPPLY FAN AS FOLLOWS:

1.

DAMPER CONTROL :
1.

SPACE TEMPERATURE CONTROL :

START/STOP: BAS SHALL COMMAND THE SUPPLY FAN TO RUN CONTINUOUSLY AS
REQUIRED BY SCHEDULE OR TERMINAL UNIT REQUEST.

PROOF: BAS SHALL PROVE FAN OPERATION. UPON FAILURE OF THE SUPPLY FAN, BAS
SHALL REPORT AN ALARM.

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
AND STOP, THE VFD SHALL RAMP TO SPEED AND SLOW DOWN WITHIN ADJUSTABLE
ACCELERATION AND DECELERATION LIMITS. BAS SHALL MONITOR A COMMON ALARM
OUTPUT FROM THE DRIVE AND REPORT WHEN ACTIVE.

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
MOST OPEN TERMINAL DAMPER BETWEEN 85% AND 95% (WITH ALL VALUES
ADJUSTABLE).

BAS SHALL CONTROL THE DAMPERS AS FOLLOWS:

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
OA DAMPER SHALL REMAIN CLOSED UNLESS ECONOMIZER MODE IS NEEDED.

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
FLOW SET POINT. EXHAUST AIR DAMPERS TO REMAIN SHUT DURING NON—ECONOMIZER
OPERATION.

AIR HANDLER ON UNOCCUPIED: WHEN AH IS COMMANDED ON IN UNOCCUPIED MODE
THE OUTSIDE AIR DAMPER SHALL REMAIN FULLY CLOSED, EXHAUST DAMPER FULLY
CLOSED AND RETURN DAMPER FULLY OPEN UNLESS ECONOMIZER MODE IS AVAILABLE.
ECONOMIZER:  WHEN ECONOMIZER MODE IS AVAILABLE THE BAS SHALL MODULATE THE
OUTSIDE AIR, RETURN AIR, AND EXHAUST AIR DAMPERS TO MAINTAIN THE MIXED AIR
TEMPERATURE SET POINT. THE MIXED AIR TEMPERATURE SETPOINT SHALL BE EQUAL
TO THE DISCHARGE AIR TEMPERATURE SETPOINT MINUS 3F (ADJ.).

THE SPACE TEMPERATURES SHALL BE CONTROLLED VIA

INDIVIDUAL VAV BOXES.

DISCHARGE TEMPERATURE CONTROL :

THE DISCHARGE TEMPERATURE SETPOINT SHALL BE

CALCULATED AND CONTROLLED AS FOLLOWS:

1.

PREHEATING VALVE :

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
ECONOMIZER IS ENABLED TO PREVENT MOLD GROWTH.

WHEN THE UNIT IS ENERGIZED FOR SETBACK HEATING DURING THE UNOCCUPIED
PERIOD, THE DISCHARGE TEMPERATURE SETPOINT SHALL BE 75°F (ADJ.)

CONTROL SHALL BE FOR HEATING AS FOLLOWS:

WHENEVER THE AH IS ENERGIZED, THE HOT WATER PRE—HEAT VALVE SHALL MODULATE TO
MAINTAIN THE DISCHARGE AIR TEMPERATURE SETPOINT MINUS 3F (ADJ.).

REGARDLESS OF AH OPERATING MODE THE HOT WATER VALVE SHALL MODULATE TO
MAINTAIN A LOW LIMIT OF 40F PREHEAT AIR TEMPERATURE.

COOLING SECTION :

CONTROL SHALL BE FOR COOLING AND DEHUMIDIFICATION AS

FOLLOWS:

WHENEVER THE AH IS ENERGIZED, THE CHILLED WATER VALVE SHALL MODULATE TO
MAINTAIN THE DISCHARGE AIR TEMPERATURE SETPOINT.

WHENEVER THE RETURN AIR HUMIDITY EXCEEDS 55% (ADJ.) DURING NORMAL OPERATION
THE CHILLED WATER VALVE SHALL BE MODULATED OPEN.

REHEATING SECTION :

CONTROL SHALL BE FOR DEHUMIDIFICATION AS FOLLOWS:

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
DISCHARGE AIR TEMPERATURE SETPOINT (ADJ.).

FILTER ALARM :

WHEN THE FILTER DIFFERENTIAL PRESSURE SENSOR READING EXCEEDS THE

DESIGN SPECIFIED PRESSURE DROP AN ALARM SHALL BE GENERATED AT THE BAS.

GRAPHICS AND TRENDS :

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 BNI)
IN A PROJECT.

"FREE
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NOTES

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
and on graphics’ pages as well.

Provide communications interface fto the control system for diagnostic point
information.

Provide multiple freezestats as required to achieve
1sq.ft. of coil face area.
freezestat to cover the exact same area.
drive safety input.

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
in common duct served by all fans. Coordinate with mechanical design to ensure
adequate upstream and downstream straight lengths for duct AFMS.

1ft of linear element for each
Preheat sensor shall be installed intertwined with
One set of contacts wired directly to

Include AHU performance graphic sheet with a terminal unit summary table to
match example table provided here. AHU performance graphic shall also include
frend plots of AHU SP setpoint and AHU SP as well as AHU trim and respond
adjustment tuning setpoints.
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SEQUENCE OF OPERATION

SEQUENCE OF OPERATION

GENERAL: THE CONSTANT AIR VOLUME AIR HANDLER SHALL BE FULLY CONTROLLED BY THE

BAS. GENERAL CONTROL SEQUENCES INCLUDE:

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

A. OCCUPIED PERIOD: BAS SHALL ENERGIZE THE AH DURING ALL OCCUPIED PERIODS,
OPTIMIZED START SHALL APPLY.

B. UNOCCUPIED PERIOD: BAS SHALL ENERGIZE THE AH AS REQUIRED TO MAINTAIN
SET BACK SPACE TEMPERATURES. THE OUTSIDE AIR DAMPER SHALL REMAIN
CLOSED, EXCEPT WHERE ECONOMIZER OPERATION IS NEEDED.

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

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

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

A. PREHEAT VALVE SHALL BE OVERRIDEN OPEN IF MINIMUM OA TEMPERATURE IS LOW
TO CAUSE MIXED AIR TEMPERATURE TO DROP BELOW 38°F (ADJ.).

B. UPON FURTHER DROP IN MIXED AIR TEMPERATURE BELOW 38°F WITH PREHEAT
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
(ADJ.).

4. FREEZE SAFETY:
SHALL OCCUR:
A. THE UNIT FANS SHALL BE DEENERGIZED.

B. ALL HOT WATER VALVES AND CHILLED WATER VALVES WILL BE COMMANDED TO
100% OPEN.

C. REQUEST FOR CHILLED WATER COIL PUMP SHALL BE CALLED. THIS SEQUENCE
SHOULD BE FOUND IN APPROPRIATE CHILLED WATER PUMP SEQUENCE.

D. OUTSIDE AIR DAMPERS (MIN AND MAX OAD’S) AND EXHAUST AIR DAMPERS SHALL
FULLY CLOSE AND RETURN AIR DAMPERS SHALL FULLY OPEN.

E. BAS SHALL ENUNCIATE APPROPRIATE ALARM.

UPON OPERATION OF A FREEZESTAT THE FOLLOWING SEQUENCE

SUPPLY FAN CONTROL : BAS SHALL CONTROL THE STARTING AND STOPPING OF THE

SUPPLY FAN AS FOLLOWS:

1. START/STOP: BAS SHALL COMMAND THE SUPPLY FAN TO RUN CONTINUOUSLY AS
REQUIRED BY SCHEDULE.

2. PROOF: BAS SHALL PROVE FAN OPERATION THROUGH THE VFD INTERFACE.
FAILURE OF THE SUPPLY FAN, BAS SHALL REPORT AN ALARM.

3. 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
FAN PERFORMANCE SCHEDULES. ON START AND STOP, THE VFD SHALL RAMP TO
SPEED AND SLOW DOWN WITHIN ADJUSTABLE ACCELERATION AND DECELERATION
LIMITS. BAS SHALL MONITOR A COMMON ALARM OUTPUT FROM THE DRIVE AND
REPORT WHEN ACTIVE.

UPON

RETURN FAN CONTROL : BAS SHALL CONTROL THE STARTING AND STOPPING OF THE

MAXIMUM OUTSIDE AIR

MINIMUM OUTSIDE AIR
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NOTES
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FOR SMOKE DAMPERS ON SUPPLY AND RETURN AIR SHALL BE OPTIONAL.

TO MAKE FINAL DECISION.

EOR

DAMPER CONTROL :

RETURN FAN AS FOLLOWS:

1. START/STOP: BAS SHALL COMMAND THE RETURN FAN TO RUN CONTINUOUSLY
WHENEVER THE SUPPLY FAN IS RUNNING.

2. PROOF: BAS SHALL PROVE FAN OPERATION.
SHALL REPORT AN ALARM.

3. 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
FAN PERFORMANCE SCHEDULES. ON START AND STOP, THE VFD SHALL RAMP TO
SPEED AND SLOW DOWN WITHIN ADJUSTABLE ACCELERATION AND DECELERATION
LIMITS. BAS SHALL MONITOR A COMMON ALARM OUTPUT FROM THE DRIVE AND
REPORT WHEN ACTIVE.

UPON FAILURE OF THE RETURN FAN, BAS

BAS SHALL CONTROL THE DAMPERS AS FOLLOWS:

1.  AIR HANDLER OFF: WHEN AH IS COMMANDED OFF, ALL DAMPERS SHALL REMAIN IN
THEIR OFF POSITIONS. (OA DAMPERS CLOSED, EXHAUST DAMPER CLOSED, RETURN
DAMPER OPEN)

2. AIR HANDLER ON OCCUPIED: WHEN AH IS COMMANDED ON IN OCCUPIED MODE THE
MINIMUM OUTSIDE AIR DAMPER WILL BE COMMANDED OPEN. THE RETURN DAMPERS
SHALL MODULATE TO MAINTAIN THE MINIMUM OUTSIDE AIR FLOW SET POINT. THE
RETURN AIR DAMPERS SHALL HAVE A MINIMUM OPENING OF 50% (ADJ.). (MAX
OUTSIDE AIR CLOSED, EXHAUST AIR DAMPERS CLOSED, AND RETURN AIR DAMPERS
MODULATING).

3. AIR HANDLER ON UNOCCUPIED: WHEN AH IS COMMANDED ON IN UNOCCUPIED MODE
THE OUTSIDE AIR DAMPERS SHALL REMAIN FULLY CLOSED, EXHAUST DAMPER FULLY
CLOSED AND RETURN DAMPER FULLY OPEN UNLESS ECONOMIZER MODE IS NEEDED.

4. ECONOMIZER: WHEN ECONOMIZER MODE IS AVAILABLE THE BAS SHALL MODULATE THE
MAXIMUM OUTSIDE AIR DAMPER TO MAINTAIN THE MIXED AIR TEMPERATURE SET POINT.
THE MIXED AIR TEMPERATURE SETPOINT SHALL BE EQUAL TO THE DISCHARGE AIR
TEMPERATURE SETPOINT MINUS 3F (ADJ.). THE EXHAUST AIR DAMPER AND RETURN
AIR DAMPERS SHALL MODULATE PROPORTIONALLY WITH THE MAX OUTSIDE AIR DAMPER
DURING ECONOMIZER MODE.

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

SPACE CO2 OA CFEM_SETPOINT

600 PPM LOWER MIN OA CFM
ADJ (AREA BASED OA CFM)

1100 PPM UPPER MIN OA CFM

ADJ (DESIGN MIN OA CFM)

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

DCV SEQUENCE SHALL NOT INCREASE OA CFM SETPOINT GREATER THAN MINIMUM
VENTILATION REQUIRED BY CODE, ITS PURPOSE IS TO REDUCE VENTILATION BELOW CODE
MINIMUM FOR PERIODS OF PARTIAL OCCUPANCY AS AN ENERGY SAVING MEASURE.

SPACE TEMPERATURE CONTROL : THE BAS SHALL MAINTAIN THE SPACE TEMPERATURE SET

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
UNOCCUPIED SETBACK COOLING SETPOINT SHALL BE 85°F (ADJ.) AND SETBACK HEATING
SETPOINT SHALL BE 55°F (ADJ.).

DISCHARGE TEMPERATURE SETPOINT : THE DISCHARGE TEMPERATURE SETPOINT SHALL BE

PREHEATING VALVE :

COOLING SECTION :

RESET AS FOLLOWS:

1. AS THE SPACE TEMPERATURE FALLS BELOW THE SPACE HEATING SETPOINT A PID
LOOP WILL CALCULATE THE HEATING DEMAND FROM 0—-100%. AS THE HEATING
DEMAND RISES FROM O TO 100% THE DISCHARGE AIR TEMPERATURE SETPOINT SHALL
RISE FROM 75°F TO 100°F (WITH ALL VALUES ADJUSTABLE).

2. 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
RISES FROM 0 TO 100% THE DISCHARGE AIR TEMPERATURE SETPOINT SHALL FALL
FROM 70°F TO 50°F (WITH ALL VALUES ADJUSTABLE).

3. WHEN THE SPACE TEMPERATURE IS BETWEEN THE ACTIVE HEATING AND COOLING SET
POINTS THE HEATING AND COOLING DEMAND WILL BOTH BE O.

4. WHEN THE UNIT IS ENERGIZED FOR SETBACK HEATING DURING THE UNOCCUPIED
PERIOD, THE DISCHARGE TEMPERATURE SETPOINT SHALL BE 75F (ADJ.).

CONTROL SHALL BE AS FOLLOWS:

1. WHENEVER THE AH IS ENERGIZED, THE HOT WATER PREHEAT VALVE SHALL MODULATE
TO MAINTAIN THE DISCHARGE AIR TEMPERATURE SETPOINT MINUS 3F (ADJ.).

2. REGARDLESS OF AH OPERATING MODE THE HOT WATER PREHEAT VALVE SHALL
MODULATE TO MAINTAIN A LOW LIMIT OF 40F PREHEAT AIR TEMPERATURE.

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

DEHUMIDIFICATION MODE :

REHEATING SECTION :

FILTER ALARM :

1. WHENEVER THE RETURN AIR HUMIDITY EXCEEDS 55% (ADJ.) DURING UNIT OPERATION
THE CHILLED WATER VALVE SHALL BE OVERRIDDEN OPEN FOR DEHUMIDIFICATION.

2. WHENEVER THE AH IS ENERGIZED IN DEHUMIDIFICATION MODE, THE HOT WATER
REHEAT VALVE SHALL MODULATE TO MAINTAIN THE DISCHARGE AIR TEMPERATURE
SETPOINT.

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

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

GRAPHICS AND TRENDS : 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 ANl AND BNI)
IN A PROJECT. INCLUDE TAB VERIFIED FULL FLOW VALUE AT EACH AFMS.

NOTES

"FREE

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

intertwined with freezestat
input.
2. Provide an ASHRAE 135 compliant (BACnet MS/TP or IP) communications interface

to the control system for diagnostic point information. Include the following
information for fan VFDs: operating frequency (Hz), RPM, percent fan speed, BAS
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signal to VFD, VFD output voltage, actual brake horsepower, and kW. On the VFD _
graphic screen also include the motor nameplate brake horsepower. g
&
p -
C301 POINTS LIST =
on
POINT TYPE R=
POINT NAME POINT 10 DESCRIPTOR REMARKS =
Al |AO| DI |DO o
bldg.AHx.ZONET AHx Zone Temp 1 01010 gﬁ
bldg.AHx.SFST AHx SF Status 0 011 0 E
bldg.AHx.SFSS AHx SF S/S O |O0fO]|1
bldg.AHx.SFSPD AHx SF Speed Oo|1|(0]0
bldg.AHx.SFSFTY AHx SF Safety o|o0f1]0
bldg.AHx.SFHP AHx SF High Press o|0f1]0 DPS1:"SF—HSP”
bldg.AHx.SFALRM AHx SF Alarm o|o0f1]0 <E m
bldg.AHx.SAT AHx SA Temp 1T {0f[0]O0 , | U
bldg.AHx.SAFLOW AHx SA Flow 1 ]Jofo]o o
bldg.AHx.RHWV AHx RHW Valve 0 1 0O V1:"HWY” U Z
bldg.AHx.RFST AHx RF Status o|O0f|1]0 m —
bldg.AHx.RFSS AHx RF S/S o|loflol1 Py ;
bldg.AHx.RFSPD AHx RF Speed oOo|1|[0fO O
bldg.AHx.RFSFTY AHx RA Safety olof|1]o (] <E
bldg.AHx.RFLP AHx RF Low Press olol1]o o Qj
bldg.AHx.RFHP AHx RF High Press o|o0f1]0 U Q
bldg.AHx.RFALRM AHx RF Alarm 0 011 0
bldg.AHx.RAT AHx RA Temp 1 00| O h{
bldg.AHx.RAHUM AHx RA Humidity 1T {000 }_‘l
bldg.AHx.RAFLOW AHx RA Flow 1T {000 O
bldg.AHx.RADP AHx RAD Position 1T {000 O
bldg.AHx.RAD AHx RA Damper 0 1 010 D:‘
bldg.AHx.RACO2 AHx RA CO2 1T {0f[0]O0 >_‘
bldg.AHx.PHWV AHx PHW Valve 0 1 010 %{ %‘
bldg.AHx.PHWT AHx PreHeat Temp 1 00| O — Z
bldg.AHx.PHWST PHW Supply Temp 1 00| O m O
bldg.AHx.PHWRT PHW Return Temp 1 00| O
bldg.AHx.PHVP AHx PHV Position 1T {0f0]O0 Df( Q
bldg.AHx.OCCOVRD AHx Override ojlo|1]o0 |’T‘|
bldg.AHx.OAFLOW AHx OA Flow 1T {0f[0]O0
bldg.AHx.MXOADP AHx Max OAD P 1 01010 > Q
bldg.AHx.MNOADP AHx Min OAD P 1T {o0ofo0o]o0 — Di(
bldg.AHx.MINOAD AHx Min OA Dmpr 0 11010 Z
bldg.AHx.MAXOAD AHx Max OA Dmpr 0 11010 D <E
bldg.AHx.MAT AHx MA Temp 1T {0f0]O0 Q
bldg.AHx.HWST HW Supply Temp 1 01010
bldg.AHx.HWRT AHx HWR Temp 1T {0f[0]O0 TS8:"HWRT” m Z
bldg.AHx.FRZ AHx Freezestat oo 1]o0 . X <[:
bldg.AHx.FLTSP AHx Filter DP 1 01010 ;J_;
bldg.AHx.EADP AHx EAD Position 1 00| O %‘ %‘
bldg.AHx.EAD AHx EA Damper ol1]o0]o0 /)
bldg.AHx.CHWYV AHx CHW Valve o|1|(0]0
bldg.AHx.CHWST CHW Supply Temp 1 00| O
bldg.AHx.CHWRT CHW Return Temp 1{1oflofo DRAWN VG
bldg.AHx.CCT AHx CC Temp 110100 DESIGNED FMD ENG/UEM
TOTALS 251911112 CHECKED | FMD ENG/UEM
DATE 08/01/2025
(REV.7) UGA
STANDARDS
UPDATE

SUMMER 2025

CV AHU
SINGLE ZONE
W—PREHEAT,
CHW, REHEAT,
RETURN FAN
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. GENERAL: THE CONSTANT AIR VOLUME AIR HANDLER SHALL BE FULLY CONTROLLED BY THE S
AHxxx TERMINAL UNIT SUMMARY Static Pressure Resel BAS. GENERAL CONTROL SEQUENCES INCLUDE: €302 POINTS LIST 2
1. SCHEDULED OCCUPANCY: BAS SHALL DETERMINE THE OCCUPANCY PERIODS BASED ON SRR © | £
OPERATOR SCHEDULE. POINT NAME POINT 10 DESCRIPTOR REMARKS "Bl =
HW Valve A. OCCUPIED PERIOD: BAS SHALL ENERGIZE THE AH DURING ALL OCCUPIED PERIODS, Al |AC| DI'|DO <, | g
Operating Airflow Airflow SP | Zone Temp | Heating |Cooling SP | Damper Pos . Fan DA Temp Design DA CO2 Level Cumulative Req Hrs Importance OPTIMIZED START SHALL APPLY. bldg.AHx.SFST Abx SF Sfatus 0 1011]0 O | E
TU/PIU ID Mod (CFM) (CFM) (F) SP(F) (P (% 0 ) Pos (% S g (F) I (F) (PPM) Occupancy Requests (% hrs) Multioli B. UNOCCUPIED PERIOD: BAS SHALL ENERGIZE THE AH AS REQUIRED TO MAINTAIN bldg.AHx.SFSS AHx SF S/S 0olo|o0]1 O | =
oade °o Ypen Open) pee emp eTreqTAnrs uitiptier SET BACK SPACE TEMPERATURES. bldg.AHx.SFSPD AHx SF Speed o|l1lofo | =
2. SEQUENCED HEATING AND COOLING: BAS SHALL PROHIBIT THE HEATING AND COOLING oldg.AHx SFSFTY AHx SF Safely 1o T 7 1o =
- VALVES OR THE HEATING VALVE AND ECONOMIZER DAMPER TO BE OPEN e A< SFLP A SF Low P REERE S | n
VAV 1—1 Deadband 205 215 72 68 73 25% 0% —— 56 55 1000 Occupied 0 2% 3 SIMULTANEOUSLY. THIS DOES NOT APPLY TO COOLING AND REHMEAT VALVES THAT ARE EalbE X oW TTess O |2
bldg.AHx.SFHP AHx SF High Press olof1]o DPS1:”SF—HSP” =
X . USED SIMULTANEOQUSLY FOR DEHUMIDIFICATION. =
_ o o _ _ ) S
VAV 1-2 Cooling 1009 1000 /6 /70 /3 70% 0% o6 29 Unoccupied 0 6% 3. FREEZE SAFETY: UPON OPERATION OF A FREEZESTAT THE FOLLOWING SEQUENCE bldg.AHx.SFALRM AHx SF_Alarm ojof1]o . _iw ks
PIU 1-2 Heating 202 300 68 72 77 100% 100% 100% 93 90 —-—— Occupied 1 90% 0 SHALL OCCUR: bldg.AHx.SAT AHx SA Temp 1101010 Qﬂ—‘ P
A. THE UNIT FANS SHALL BE DEENERGIZED. bldg.AHx.SAHUM AHx SA Humidity 1lololo —~
B. ALL HOT WATER VALVES AND CHILLED WATER VALVES WILL BE COMMANDED TO bldg. AHx.SABYSP AHx SA BPass Pos ool 110 E B
c ;(BEAHOOTPEv,;ATER COIL PUMPS AND CHILLED WATER COIL PUMPS WILL BE bldg. AMx. RHWY Afx RAW Valve ReHeaf 0111040 = | g
. o —_ E
COMMANDED TO RUN. bldg.AHx.RHWV AHx HW Valve PreHeat 0 11010 |
- D. OUTSIDE AIR DAMPERS SHALL FULLY CLOSE. bldg.AHX.RHWST HW Supply Temp Reheat 1101010 D |2
AHx EF S/S M bldg.AHX.EFSS Q-A}v-—-—l E. BAS SHALL ENUNCIATE APPROPRIATE ALARM. bldg.AHx.RHWRT HW Return Temp ReHeat 1 O[O0 ]0O é
AFx EF Speed | A0| bidg AMKEFSPD & - =g - — - — 4. HIGH OR LOW PRESSURE SAFETY: UPON ACTIVATION OF A HIGH OR LOW PRESSURE bldg.AHx.PHWST HW Supply Temp PreHeat 1lololo O | w0
L SAFETY SWITCH, AH SHALL BE DEENERGIZED, AND BAS SHALL ENUNCIATE AN ALARM. bldg.AHx.PHWRT HW Refurn Temp PreHeat 1lololo |2
bldg AHX.EFALRM | DI [ AHx EF Alarm \—-—| El bldg.AHx.PHAT AHx PH Temp 1{o]o]o = | &
— ' bldg.AHx.EABYSP DI | AHx EA BPass Pos . jom)
blog AFEFST | DI| ARk EF Siaius \—-—| — W' BAS SHALL CONTROL THE STARTING AND STOPPING OF THE SUPPLY I\ i OAFLTSP AHx OA Filter DP 1 ]o]olo =
L 1 : o=
AHx B D DO bldg.AHx.BYDMPR J
. . “ Brposs Dmpr 00 bldg At I. START/STOP: BAS SHALL COMMAND THE OUTSIDE AIR DAMPER AND ONCE THE OUTSIDE  |2.d9-AHX.OAFLOW Afix OA Flow 1101010 -
Atx lso Dompers |DO| bldg.AHx.DMPR | }7 AIR DAMPER END SWITCH IS PROVEN THE SUPPLY IS ALLOWED TO START. THE SUPPLY  |P!dg-AHX.OADLMT AHx OAD Limit Sw 0101 1]0
T , FAN TO RUN CONTINUOUSLY AS REQUIRED BY OPERATOR SCHEDULE. bldg.AHx.MAT AHX MA Temp 1T 10[0]0
Pz — | 1 bldg AHx EFSFTY | DI | Abx EF Safety 2. PROOF: BAS SHALL PROVE FAN OPERATION. UPON FAILURE OF THE SUPPLY FAN, BAS  [bldg.AHx.HRST AHx HR Status olol1]o
7 bldg.AHx.EFHP | DI | AHx EF High Press ' bldg AHx.EAFLOW | Al | AHx EA Flow Tl
il %o} —|— bldg.AHx.EAHUM |A\| AHx EA Humidity T SHALL REPORT AN ALARM, SHUT CLOSED THE OUTSIDE AIR DAMPER, AND REMOVE bldg.AHx.HRRT AHx HR Rate 0 1 01]l0 m
! =
; 1 | Iilmerfoce - 1 SUPPLY FAN START COMMAND. bldg.AHx.HRENB AHx HR Enable o ool <T
|_'_'l / NOTE 2 bldg.AHx.EAFLTSP |A|| AHx EA Filter DP , RS m FPRTRE 3. VFD CONTROL: WHENEVER THE FAN IS ENERG|ZED, BAS SHALL MODULATE THE SPEED b|dgAHXHRALRM AHx HR Alarm 0 0 1 0 U
/( | % T 4‘ 9-Afix. P OF THE VFD TO A FIXED VALUE DETERMINED BY TAB TO MEET SCHEDULED FLOW AND e AN FRZPST B Fra Pro Sioipraniaat REERE
' 2 , D-3 - Y7 T . FAN PERFORMANCE SCHEDULES. ON START AND STOP, THE VFD SHALL RAMP TO g-AmTx x 'rz Tmp Starrrened @) 7
| Safety VFD | ' 4 Safety SPEED AND SLOW DOWN WITHIN ADJUSTABLE ACCELERATION AND DECELERATION bldg.AHX.FRZPSS AHx Frz Pmp S/S PreHeat | 0 | 0| 0 | 1
. Interlock | u Interlock bldg.AHx.FRZ AHx F tat o[o]1]o e
N.C V2 DPT2 3% LIMITS. BAS SHALL MONITOR A COMMON ALARM OUTPUT FROM THE DRIVE AND g-AHXx. x_Freezesta
| low PS4 ' T HS2 TS5 SD2 REPORT WHEN ACTIVE. bldg.AHx.EFST AHx EF Status olol1]o O g
=i | : . ] | — bldg.AHx.EFSS AHx EF S/S ofofolH <E
o
- o F 3 | EXHAUST FAN CONTROL : BAS SHALL CONTROL THE STARTING AND STOPPING OF THE bldg. AHx.EFSPD Atix EF Speed B ERREE T
o H .
EXHAUST D=2 0 | T |L : RETURN AIR EXH/;#?;T;@TO@S BFSSLLSLVELL COMMAND THE EXHAUST AIR DAMPER AND ONCE THE bldg Ax.EFSFTY Ablx EF Safety 0101710 O
' ¥ lo| . : K — )
AIR g T I - ; g EXHAUST AIR DAMPER END SWITCH IS PROVEN THE EXHAUST FAN IS ALLOWED TO bldg. ARx.EFLP Afx EF Low Press 0101110 DPS3: EF-LSP -
' N.C £ ( bldg.AHx.EFHP AHx EF High P olofl1]o
2% o R START. THE EXHAUST FAN TO RUN CONTINUOUSLY WHENEVER THE SUPPLY FAN IS g-AnX. X lgh Tress
4 . padil RUNNING. bldg.AHx.EFALRM AHx EF Alarm olof[1]o =
| TS6 hi low .. . 2. PROOF: BAS SHALL PROVE FAN OPERATION. UPON FAILURE OF THE EXHAUST FAN, BAS  [bldg.AHx.EAT AHx EA Temp 1{o]o]o Py
, <o EF Starter DPS3 z Starter Interlock LS4 | [Dm SHALL REPORT AN ALARM, SHUT DOWN THE EXHAUST AIR DAMPER, REMOVE EXHAUST bldg.AHx.EAT AHx EA Temp 1T loflo]o O
| Interlock 4 |§;?;|*ock = FAN START COMMAND AND SHUT DOWN AHU. bldg. AHx .EAHUM AHx EA Humidity T Tololo O
Y ST Nl ST . y = 3. VFD CONTROL: WHENEVER THE FAN IS ENERGIZED, BAS SHALL MODULATE THE SPEED oidg AFx EAFLTSP < EA Fillor DP oo o Dﬁ
1 L J/ 3 - OF THE VFD TO A FIXED VALUE DETERMINED BY TAB TO MEET SCHEDULED FLOW AND e AN EAFLOW B EA Flow oo 1o >—<
iag A ROV | o1 [ AR £AD Lot S V4 | L e N\ AHx HR Enable | DO| bidg.Afix.HRENB FAN PERFORMANCE SCHEDULES. ON START AND STOP, THE VFD SHALL RAMP TO 9-ATIX: A —
L — B - 5 — SPEED AND SLOW DOWN WITHIN ADJUSTABLE ACCELERATION AND DECELERATION bldg AHx.EADLMT AHx EAD Limit Sw 0101110 E Z
bldg AH«.EFLP | DI | Afx EF Low Press T | © a 7 LIMITS. BAS SHALL MONITOR A COMMON ALARM OUTPUT FROM THE DRIVE AND bldg.AHx.EABYSP AHx EA BPass Pos ojoj1]o —
o X —>  bldg.AHX.HRST | DI | AHx HR Status
| . 29 —_— REPORT WHEN ACTIVE. bldg.AHx.DMPR AHx Iso Dampers olofolH /) O
- | S — bldg.AHx.CHWV AHx CHW Valve ol1]o]o Dﬁ
| <3 \ 2oy ACHRALEM | DI A HR Alorm ISOLATION DAMPER CONTROL : WHENEVER THE AH IS COMMANDED TO RUN AND THERE ARE  [uidg AHx.CHWST CHW Supply Temp T1Tololo O
: DESIGNER NOTE: For energy recovery equipment S = - — NO ACTIVE SAFETY ALARMS BOTH ISOLATION DAMPERS (EXHAUST AND OUTSIDE AIR) SHALL [ —rar=eryier CHW Refurn Temp oo o &]
- : - NS —\\ AHx HR Rofe  |AO|  bldg.AHx.HRRT Mix SFS/S  [DOf bldgAHXSESS & -Ne— - —— - BE COMMANDED TO OPEN. A LIMIT SWITCH FOR EACH DAMPER SHALL INDICATE WHEN
| with a variable rate of recovery, include the = i — bldg.AHx.CCT AHx CC Temp 1 1lololo
sor ANQY % . v AHx SF Speed  |AO| Dbldg.AHX.SFSPD & - Ny - — - — THE DAMPER IS FULLY OPEN AND ALLOW THE ASSOCIATED FAN TO ENERGIZE. > Q
' point "HR Rate:AO" *and the sequence: Whenever o L — ' bldg.AHx.BYDMPR AHx Bypass Dmpr 0 [O0O]|O[|1
| energy recovery is enabled the BAS shall oo bldg.AHx.SFALRM | DI | Afx SF Alarm ——| DISCHARGE TEMPERATURE CONTROL : THE DISCHARGE TEMPERATURE SET POINT SHALL BE  |TOTALS 18] 6]18]6 Z Qj
' . = — ' o
| modulate the energy recovery rate for optimal & E bidg ARxSFST | DI | AMx SF Status o nterface —— mAH — FIXED AT 72°F (ADJ.).
efficiency and to maintain design temperature set n T — | oA Tl Rakis l9n Tress ) E
- points. . - NOTE 2 : ENERGY RECOVERY : CONTROL SHALL BE AS FOLLOWS: Q
| | . E | | — - — - — - —> g ARcSAUN [ [ Ax 5a fomiany > |1 WHENEVER THE AH IS ENERGIZED AND ECONOMIZER IS NOT AVAILABLE THE ENERGY
. = - — , , — RECOVERY SYSTEM SHALL BE ENABLED. THE BAS WILL MONITOR THE ENERGY Z
N _ ' blag ARXFRZ | DI | Anx Freezestal bldg.AHx.SFLP | DI | AHx SF Low Press m
| |—\\9 bldg.AHX.0ADLMT | DI | AHx OAD Limit Sw | == 9 - ,l/ | o RECOVERY SYSTEM OPERATING STATUS AND ALARM. WHENEVER THE AH IS ENERGIZED
! — S Vs VED ¥ [2_bldg AP SFSFTY_| DI [ AHX SF Safely AND ECONOMIZER OPERATION IS AVAILABLE THE ENERGY RECOVERY SYSTEM SHALL E <C4
| | o L S AraT | A [ A WA Temp | | et | ' * REMAIN OFF AND THE BYPASS DAMPERS SHALL BE COMMANDED OPEN. —
SF Starter > Safet arety J’ E
' LS2 , © Safety Y ! . 4 Safety ) )
L - > Interlock & Y/ Tnterlock Interlock Interlock , nterlock PREHEATING SECTION : CONTROL SHALL BE AS FOLLOWS: )
= « N DPS1 |— L 1. WHENEVER THE AH IS ENERGIZED, THE HOT WATER VALVE SHALL MODULATE TO
z TS4 F71 | " low hi HS1 - SD1
. : ow i MAINTAIN THE DISCHARGE AIR TEMPERATURE SETPOINT MINUS 3F (ADJ.).
nip | N Bl 2. REGARDLESS OF AH OPERATING MODE THE HOT WATER VALVE SHALL MODULATE TO DRAWN IVG
F — o MAINTAIN A LOW LIMIT OF 40F PREHEAT AIR TEMPERATURE
< K| [ — — - N
D=1 IL | H ¢ & A : i SUPPLY DESIGNED | FMD ENG/UEM
OUTSIDE AIR | T W NOTE 1 H W = \ AIR REHEATING SECTION : CONTROL SHALL BE AS FOLLOWS: CHECKED | FMD ENG/UEM
N.C q £ ' — (W] — H ' 1. WHENEVER THE AH IS ENERGIZED IN DEHUMIDIFICATION MODE, THE HOT WATER DATE 08,/01,/2025
il | R | " REHEAT VALVE SHALL MODULATE TO MAINTAIN THE DISCHARGE AIR TEMPERATURE
i SETPOINT.
DPT] AFMS 1 | TS1 > 2. WHEN THE AH IS DEENERGIZED OR NOT OPERATING IN DEHUMIDIFICATION MODE THE
| - D—4 DM |[ LSt Starter Interlock REHEAT VALVE SHALL BE CLOSED.
7 Y —
J/_ T | N.C bldg AHx.PHAT | Al | AHx PH Temp bldg AHxCCT__| Al [ AMx CC Temp T Contfrol by FAS COOLING SECTION : CONTROL SHALL BE AS FOLLOWS:
: | e — — : 1. WHENEVER THE AH IS ENERGIZED, THE CHILLED WATER VALVE SHALL MODULATE TO
bldg.AHx.0AFLTSP | Al | AHx OA Filter DP .
. 1 MAINTAIN THE DISCHARGE AIR TEMPERATURE SETPOINT.
| I [ < — bldg AHx.SAT | Al [ AHx SA Temp 2. WHENEVER THE RETURN AIR HUMIDITY EXCEEDS 55% (ADJ.) DURING UNIT OPERATION
| ' = — bldg.AHx.CHWST _|ANI| CHW Supply Temp THE CHILLED WATER VALVE SHALL BE OVERRIDDEN OPEN FOR DEHUMIDIFICATION.
1 L. ] o bldg.AHX.PHWST  |AMW Supply Temp PreHedt
bldg.AHx.OAFLOW | Al AHx OA FI . INTERLOCK' TO M3 T vl
g-am | : o - g — LOOP PUMP CONTROL : BAS SHALL CONTROL THE STARTING AND STOPPING OF THE
;F =L o =19 -—- bldg.AHx.RHWST | ANHW Supply Temp Rehegb PREHEAT PUMP AS FOLLOWS:
-~ :
' bldg AHx.PHWRT _| AHY/ Return Temp PreHedt N 1. START/STOP: BAS SHALL COMMAND THE OPERATION OF THE LOOP PUMP AND IT SHALL
ST iJD\_iAH ST - - = — RUN CONTINUOUSLY WHENEVER THE OUTSIDE AIR TEMPERATURE IS BELOW 38°F (ADJ.).
Sk il Rk = bldg.AHX.CHWRT | Al | CHW Refurn Temp bldg AHX.RHWRT | AV Refurn Temp ReHedh ~ 2. PROOF: BAS SHALL PROVE PUMP OPERATION AND USE THE STATUS INDICATION TO
ACCUMULATE RUNTIME.
PREHEAT PUMP U = P U < e
[ A FILTER ALARM: WHEN THE FILTER DIFFERENTIAL PRESSURE SENSOR READING EXCEEDS THE
DESIGN SPECIFIED PRESSURE DROP AN ALARM SHALL BE GENERATED AT THE BAS.
—
S I o o I o) e I 3} GRAPHICS AND TRENDS : PROVIDE TRENDS, HISTORIAN BACKUP AND GRAPHIC DISPLAY FOR
z 7 z z ALL CONTROL POINTS AND CALCULATED SET POINTS PER SPECIFICATIONS. ALC SHALL
T INCLUDE TRENDS IN EACH PROGRAM FOR ALL NETWORK INPUTS (KNOWN AS ANI AND BNI)
AHx HW Valve PreHeu'AOl bldg.AHx.RHWV AHx CHW Valve |AO| bldg.AHx.CHWV éHx RHW Valve ReHea’AOl bldg.AHXx.RHWV IN A PROJECT. INCLUDE TAB VERIFIED FULL FLOW VALUE AT EACH AFMS.
\j | A Y A Y 4
o 0 x n x o
= - 2 = = = = NOTES
= 1 - 55 =
A Frz Pmp S/S Pref$d0 | bldg.AHx.FRZPSS 1. Provide multiple freezestats as required to achieve 1ft of linear element for each <REV 7) UGA
j— 1sq.ft. of coil face area. Preheat sensor shall be installed infertwined with .
bldg.AHx.FRZPST |D/‘\'1X Frz Pmp SfG*PVEHey freezestat to cover the exact same area. One set of contacts wired directly to
drive safety input. STANDARDS
2. Provide an ASHRAE 135 compliant (BACnet MS/TP or IP) communications interface UPDATE
to the control system for diagnostic point information.
1 CONTROL DAMPER D—3 ARE NOT REQUIRED ON A UNIT WITH AN ENERGY WHEEL. PREHEAT CHW
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GENERAL: BAS SHALL FULLY CONTROL THE HOT WATER CONVERTER SYSTEM AND s
EQUIPMENT AND PROVIDE MONITORING AND DIAGNOSTIC INFORMATION FOR MANAGEMENT RZ
PURPOSES. S é
- —
HEATING ENABLE : HEATING SHALL BE ENABLED WHENEVER: &D E
1. ANY HOT WATER VALVE SERVED OPENS MORE THAN 50% (ADJ.) FOR 10 MIN. (ADJ.) ®) &
CONTINUOUSLY. O |
2. OR, THE OPERATOR AT THE OPERATOR INTERFACE ENABLES THE SYSTEM VIA A U =
GRAPHIC ICON. =
3. OR, OUTSIDE AIR TEMPERATURE IS LESS THAN 55°F (ADJ.) WITH A 5°F CYCLE “— | »
DIFFERENTIAL. O |2
ONCE ENABLED, HEATING SHALL REMAIN ENABLED FOR AT LEAST ONE HOUR. - E
—] " £
HW PUMPS (P—1 & P—2): BAS SHALL CONTROL THE PUMPS AS FOLLOWS: Qﬂ N ﬁ
1. WHENEVER THE SYSTEM IS ENABLED, A MINIMUM OF ONE HEATING WATER PUMP SHALL —|™ )
RUN CONTINUOQUSLY. E )
2. BAS SHALL USE A PID LOOP TO MAINTAIN THE DIFFERENTIAL PRESSURE SETPOINT = E
ACROSS THE REMOTE DIFFERENTIAL PRESSURE SENSOR. THE DIFFERENTIAL PRESSURE . — qé
SETPOINT SHALL INITIALLY BE SET AT 15 PSI (ADJ. AS DETERMINED BY THE - =
BALANCE CONTRACTOR). D | £
3. THE OUTPUT OF THIS LOOP SHALL CONTROL THE STARTING, STOPPING, AND SPEED é
OF THE PUMPS AS FOLLOWS: O | =0
A. ON A PID OUTPUT OF GREATER THAN 95% FOR 5 MIN (ADJ.), THE BAS SHALL — é
START AN ADDITIONAL PUMP. THE NEW PUMP SHALL RAMP TO SPEED PER = g
ADJUSTABLE ACCELERATION RATES. ,gf
B. IF MORE THAN ONE PUMP IS RUNNING, ON A PID OUTPUT OF LESS THAN 40% :_J
(ADJ.) FOR 5 MIN (ADJ.), THE BAS SHALL STOP A PUMP. =
4. THE OUTPUT OF THE PID LOOP SHALL CONTROL THE VSD’S OF ALL OPERATING
PUMPS AT THE SAME SPEED.
5. BAS SHALL PROVE OPERATION OF EACH PUMP INDIVIDUALLY. UPON FAILURE OF A
PUMP, THE STANDBY SHALL BE STARTED (LEAD PUMP COMMAND IS NOT
REMOVED) AND AN ALARM SHALL BE ENUNCIATED. <G m
6. BAS SHALL MONITOR PUMP STATUS AND ACCUMULATE RUNTIME OF THE PUMPS. U
A. THE BAS SHALL ROTATE THE LEAD AND LAG PUMPS ON A DAILY, WEEKLY,
MONTHLY, OR ON RUNTIME. ( ) Z
e —
HW TEMPERATURE SETPOINT CONTROL :
1. BAS SHALL RESET THE HOT WATER SUPPLY TEMPERATURE SETPOINT LINEARLY FROM O ;
180°F (ADJ.) TO 130°F (ADJ.) AS THE OA TEMPERATURE RISES FROM 20°F (ADJ.) TO
o 60°F (ADJ.). T i
DI | High Temp Alarm m
T STEAM VAIVE CONTROL: ( 5
' 1. ON_AN INCREASING LOAD: -
| A. AS THE PID CAPACITY OUTPUT RISES FROM 0-33% MODULATE OPEN THE 1/3
! VALVE 0—100% WHILE THE 2/3 VALVE REMAIN CLOSED. T
- - | [ [ TS Temperotars B. AS THE PID CAPACITY OUTPUT RISES FROM 34-66% FULLY CLOSE THE 1/3 VALVE
1/3 Steam Valve | Al | Position 2/3 Steam Valve | Al | Position ' ~|— AND MODULATE OPEN THE 2/3 VALVE 0—-100%. O
- - - | X C. AS THE PID CAPACITY OUTPUT RISES FROM 67—-100% MODULATE OPEN THE 1/3 O
| Al Steam Pressure 1/3 Steam Valve |AO| Control 2/3 Steam Valve |AO| Control X | VALVE 0—100% WHILE THE 2/3 VALVE REMAIN FULLY OPEN. Qj
T T T | 2. ON A DECREASING LOAD: >—<
' ' ' X - A. AS THE PID CAPACITY OUTPUT DROPS FROM 100—-67% MODULATE CLOSE THE 1/3 %‘
| | | | ?\I | {1 VALVE 100—-0% WHILE THE 2/3 VALVE REMAINS FULLY OPEN. E Z
o1 ' ' ! 9 | [T B. AS THE PID CAPACITY OUTPUT DROPS FROM 66—-34%
— | ' | | 1. AT FIRST THE 1/3 VALVE IS FULLY CLOSED, AND MODULATE CLOSE THE 2/3 ( / ) O
A T T T T T _________—I | - |OHRH — VALVE 100-0%. Dﬁ
L | ' | bldg. STMHWPx.ST_| OI [ HWP—1 Stafus 2. WHEN THE 2/3 VALVE IS LESS THAN 60% OPEN FOR A PERIOD OF 10 )
LPS P T S ; ' | . 1 - INTERFACE BUILDING REMOTE DIFFERENTIAL MINUTES, FULLY CLOSE THE 2/3 VALVE AND FULLY OPEN THE 1/3 VALVE. ]
o e TUR | | | | — -1 ' [ PRESSURE DPT—2 C. AS THE PID CAPACITY OUTPUT DROPS FROM 33—0% MODULATE CLOSE THE 1/3
1/3 STEAM VALVE ' | ' LO LO | | @ — VALVE 100-0% WHILE THE 2/3 VALVE REMAINS FULLY CLOSED. > Q
i | X | -_IT— - HWP—1 ' | b\dQSTMHWX»BLDGRPm HW RPT-2 3. THE VALVES SHALL BE NORMALLY CLOSED AND SHALL FAIL CLOSED. f—f
- | | ' Iﬂ II_II VFD bldg STMV BLOCDP [ A1 | HW DPT-2 STEAM PRESSURE: STEAM SUPPLY PRESSURE TO THE HEAT EXCHANGER SHALL BE Z
| , | | U CS1 T 66 MONITORED BY THE BAS AND ENUNCIATE AN ALARM IF IT FALLS BELOW 5 PSI (ADJ.). ) <E
! ' | ‘ | | | GRAPHICS AND TRENDS : PROVIDE TRENDS, HISTORIAN BACKUP AND GRAPHIC DISPLAY FOR
e — _'_'_'_'_'_I | ' / . ALL CONTROL POINTS AND CALCULATED SET POINTS PER SPECIFICATIONS. ALC SHALL m 2
+ o | TS oo [ees s e e - — - — INCLUDE TRENDS IN EACH PROGRAM FOR ALL NETWORK INPUTS (KNOWN AS ANI AND BNI)
. | | . — . IN A PROJECT. E T
N.C. -T- T HWS
' — l C C l l l l
SPRING RETURN X | | HWP—1 Speed | AO [bldg.STMHWx.HWPSPDE— - —— - —| I - D J I F LT - %1 E
2/3 STEAM VALVE | ' ' | )
- | | bldg.STMHWx.PALRM | DI [ HWP—1 Alarm -—- J '
q | | ] | C401 POINTS LIST
' | bldg.STMHWx.HWPST | Al | HWP—1 Status N ' DRAWN VG
' — POINT TYPE
, | POINT NAME POINT REMARKS DESIGNED | FMD ENG/UEM
- , DESCRIPTOR Al [ AO| DI DO
~ NOTE 3 [HTSS TS1 | 0 0 " 5 CHECKED FMD ENG/UEM
T TYPICAL TWO—WAY DATE 08/01/2025
> —I|_|r —'\JLP—F ' RETURN VALVE FOR 1101010
L T | BUILDING LOADS 1100160
HX—1 ' 1 0 0O
N | 1 0 OO
\ ¢ | o|l1]o]o
TO D) a XXXX.CV=1.V1/3 1/3 Steam Valve Control o|1]0]|O0
- - .
ATMOSPHERE ¢ E - | i ' XXXX.CV—1.POS 1/3 Steam Valve Position 1lolo]o
N 7\] [ [T MINIMUM FLOW | XXXX.CV—-2.V2/3 2/3 Steam Valve Control 0 1 ]10fO0
'6 - BYPASS VALVE V2 ' XXXX.CV—2.POS 2/3 Steam Valve Position 1 lo|lo0]oO
| bldg.STMHWPx.ST |D\ | HWP-2 Status | EXAMPLE XXXX.CRU.ALRM Condensate Alarm 0 0 1 0
T - INTERFACE ! BUILDING LOAD XXXX.HTSS.HTALRM HW High Temp Alarm o|ol1]o
—= —= ' [ A1 | (E.G. AHU, XXXX.HWP—1.ST HWP—1 Status olo]1]o
L(__) L(__) WP | | @ B O—' | FCU) XXXX.HWP—2.S /S HWP—2 S/S ololol
A ! ' -1 XXXX.HWP—2.S/S HWP—-2 S/S 0 0 0 1
1 (1 | i XXXX.HWP—-2.SPD HWP—2 Speed 0 1 (O IN©]
V 11 |U| ' XXXX.HWP—-2.SPD HWP—2 Speed 0 1 (O IN©]
— | | XXXX.HWP—=2.ST HWP—2 Status 0 0 1 0
bldg STHHWx.PST | DI | Pump Stafus _| . \ ' ! XXXX.HW.RT HWR Temperature 1 lolo]o
bldg.STMHWx.PALRM m Condensate Alarm -— Z R | XXX HW. ST HWS Temperature L 01010
— | = HWP-2 S/S |DO|b|dg STMHWx prgge____l ! XXXX.LPS.STMP Steam Pressure 1 0 0 0
. 7 — ' | 9 5 5 2
< e | -
| o — HWP-2 Speed | AO [bldg.STMHWx.HWPSPDE— - —— -
, |A\ | HWR Temperature — ' |
ii T — -
T ' bldg.STMHWx.PALRM | DI | HWP—2 Alarm -— J | NOTES
| | PRI BV Eyem J ! 1. Locate remote differential pressure sensor at most remote HW coil, as directed.
s ™ g - l_l - o T T | Install transmitter and bypass assembly no higher than 6 feet AFF.
751 i 2. Provide communications interface to the control system for diagnostic point REV 7 UGA
information. < >
CRU-1 + :
- - e ¢ () C) I I - 3.  Provide high fe.mpero.fure (ZQO°F, adj.) safety switch wired directly to steam valve STANDARDS
| HWR actuators. Switch will override valves closed and auto—reset once temperature falls
below 170°F (adj.).
i 4. Hydronic differential pressure manifolds shall reference detail A/C—602 for UPDATE
~— - bldg.STMHWx.BLDGSP | Al [ HW Supply Pressure components and installation.
CONDENSATE q b\dg.STMHWx.MINF\/PM Valve Position Ne— - — — SUMMER 2026
RETURN < I/ I — J
W CV—BYPASS | A0 | bldg. STMHWxMINFY & - —Ng — -
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
1 WITH ALL LOAD CONTROL VALVES CLOSED. THE PUMP MANUFACTURER SHALL
PROVIDE THE MINIMUM FLOW RATE TO THE BAS PROVIDER AND TESTING ADJUST
BALANCING (TAB) CONTRACTOR. 15 OF 23
2 MINIMUM FLOW BYPASS VALVE V2 SHALL BE SIZED FOR MINIMUM PUMP FLOW. SHEET NUMBER
8 ENGINEER TO DETERMINE PLACEMENT OF BUILDING REMOTE DIFFERENTIAL
PRESSURE TRANSDUCER. C—401
DWG NUMBER

PM
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SEQUENCE OF OPERATION

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

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

Primary CHW Pumps (Optional) :

1. 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,
CHWP—1 and CHWP-2 shall be off.

2. When pump bypass valve V4 is fully open and either of the following conditions

Facilities Management Division

are met:
a. 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 Qﬂ ff
OPTIONAL FEATURE (adj.) OR —=
~ BN b. When the heat exchanger chilled water return temperature (TS—4) rises above
/ A\ its alarm setpoint of 60 degrees,
the primary chilled water pumps (CHWP—1 or CHWP—2) shall be energized by
the BAS.

3. 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
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 be set during testing, adjusting and balancing (TAB).

4. After primary chilled water pump has been proven on, pump bypass valve V4 shall

/

The University of Georgia

d IQ | ’,-_-——-—In’r<e§f§ce

Fngineering Department

~ modulate closed.
CS1 DRAIN 5. The primary chilled water remote differential pressure setpoint shall be maintained
Iﬂ I|_|I ]_?7 VED between maximum and minimum pressures. The maximum pressure limit is the
U - pressure required to provide full flow to the heat exchanger. The minimum pressure
, bldg.PCHWx.FLWALRM| DI | Flow Alarm R . :
[ ] - limit is the pressure correlating to the lowest speed the pump motor is allowed to
-—\—-J | | be operatedat to maintain stable pump operation.
bidg FCHX CHPST |D|| ST e ) \\_< CHWP—1 S/5 |DO| bldg.PCHWx.CHPSS / 6. The pump speed .sholl b.e modulated via |.fs respective VFD to maintain the primary
I | — heat exchanger differential pressure setpoint.
, |_\\_< CHWP—1 Speed mb\dg.PCHWx.CHPSPD a -—_— - — - 7. The primary heat exchanger differential pressure setpoint shall be determined by
| the BAS provider and TAB contractor as required to achieve the required building
. —N\—>bldg.PCHWx.CHPALRM| DI | CHWP—Alarm system performance.
I_ |_ : Pump bypass valve V4 shall open and close within 60 seconds.
- — - —|— - L\ bldg.PCHWx.CHPST | Al | CHWP-1 Staius
— Secondary CHW Pumps : BAS shall control the pumps as follows:
. — 1. START/STOP: BAS shall command the operation of the lead pump and it shall run
N | [ ; I N EW Outlet Valve Mb'dQPCHWXEWOVW continuously whenever cooling is enabled. The pump with the least runtime shall
| 7\] ] 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.

2. 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
the lag pump and enunciate a level 1 alarm.

d @ lF-—-——-—|m<e§f§ce

]

bldg.PCHWx.CHPSS 3. VFD CONTROL: Whenever cooling is enabled, BAS shall control the output of the

bldg.PCHWx.CHWVP

bad

CHW Valve Pos

2l
| [5]

|—%< CHWP-2 S/S

active pump VFDs to maintain the CHW remote differential pressure (RDP) setpoint

I

[ ] — 74— CHWP-2 Speed

>
(@]

bldg.PCHWx.CHSPD (determined by TAB; initially 10 PSID). If the lead pump is unable to maintain the

||

WV . .
S Yo |—D|O—| g PO Y -—\—-J | : RDP set point for at least 5 minutes (adjustable), the lag pump shall be started
. b1dg.PCHWx CHPALRW] DI | CHWP—2 Sfafus ' l—/%b‘dg-PCHWKCHPALRMM CHWP—2 Alarm and ramped fto match the lead pump speed. |If the lead and lag pumps are both
| L |_ L/ R . operating and the commanded speed is less than 40% (adj.) of the individual
|- # — bldg.PCHWx.CHPST | Al | CHWP-2 Status bldg.PCHWx.RWT | Al [ PCHW Return Temp pump capacity for at least 5 minutes (adjustable) the lag pump shall be ramped

down to minimum speed and stopped.
On start and stop, the VFD shall ramp to speed and slow down within adjustable

//
f
B
|
\\
—
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— acceleration and deceleration limits.
| |— - —— - —— - —> bldg.PCHWx.CHWST | Al | CHW Supply Temp
' TS2 ille ater Valve : shall modulate the primary chilled water valve via oop
X Chilled Water Val BAS shall dulate th i hilled t | ia PID |
. I o | l—-%b\dg.PCHWx.CHWFLW| Al[ CHW Supply Flow 4 i ) ) PROCESS to maintain the secondary chilled water temperature set point. Whenever secondary
= , I I |_| - ¢ ( I__I < CHWR pump flow is not proven the primary chilled water valve shall be closed.
CAMPUS CHW | ! - Water Flow Alarm :
! } bidg. PCHWx.PCHFLW m PCHW Supply Flow I—-% bldg.PCHWx.RDP lil PCHW RDP BAS s.hcll monitor the secondary chilled watfer sy.sfem and enunciate an alarm whenever
J/ —l— / flow is proven through the emergency water drain.
/ ! —_— ,
i | - — \__%b‘dg'PCHWX_PCHWDPiA_‘iDifferenﬁo‘ Pressure N I I | | Emergency Water Mode (Critical Process Only) : BAS shall enunciate an alarm AND
—1 FM—1 M M — .. NOTE 1 enable City Water whenever the following is true:
1 — P L—J T T3 g o i H F 1. Process chilled water system has been enabled for at least 15 minutes (adj.) AND
I - Irl I I N |- g m [I] < Interface } 2. Secondary pump status has not been proven for at least 5 minutes (adj.) AND
4 | |_| ' 3. Secondary chilled water supply temperature exceeds set point plus 7°F (adj.) for 10
- NOTE 2 | minutes (adj.) continuously.
O—I bldg.CHWx.CHWSP |A‘ |CHW Supply Pressure SP-1 ' Operators shall be able to manually enable emergency water through the OWS with
~ N.O. |_| |_| | | CSt | proper password authorization. When emergency water mode is active the secondary
- JI 1|C m [I] | || 1 ]_?7 VFD FM=2 chilled water isolation valve shall be closed and domestic water isolation valves shall DRAWN IVG
- T T ¢ l TS4 g H x g CROGESS ge opfened to provide cooling. Emergency water mode must be manually reset by the DESIGNED FMD ENG/UEM
| p— - perator.
T | S N - — | 1 ) — P> chws CHECKED | FMD ENG/UEM
| / / bldg.PCHWx.SPST |D\| SP—1 Status ' Graphics and Trends : Provide trends, historian backup and graphic display for all DATE 08/01/2025
| J_ J_‘ — | control points and calculated setpoints per specifications. ALC shall include trends in
T bldg.PCHWx.CHWRT | Al | CHW Return Temp bldg.PCHWx.SWTMP | Al [ PCHW Supply Temp . i_i N ' each program for all network inputs (known as ANl and BNI) in a project.
— — SP-1S/S DO bldg.PCHWx.SPss —]
| — N.C.
— SP—1 Speed | AO | bldg.PCHWx.SPSPD €—\\— C PRESSURE REGULATED
- —>bldg.PCHWx.CHWRVP | Al [Loop CHW Valve Pos . | ) CITY WATER
— g | 1] L ¥ bldg.PCHWx.SPALRM m SP—1 Alarm >N\ — WITH BACK FLOW PREVENTION
1] - Loop CHW Valve |AO [ bldg.PCHWx.CHWRV L J ———
bldg.PCHWx.SPST m SP—1 Status >N C402 POINTS LIST
| POINT TYPE
bldg.PCHWx.LOOPDP gDifferemﬁo\ Pressure DCW/NPW , POINT NAME POINT 10 DESCRIPTOR 1 Tx0l o oo REMARKS
bldg.CHWx.CHWRP | CP [CHW Return Pressure CHW MAKEUP I_ — bldg.PCHWx.SWTMP PCHW Supply Temp t{o]ojo
— \. - X - EW Inlet Valve AO | bldg.PCHWx.EWINVLV
( ) l—l bldg.PCHWx.SPST SP—2 Status OJO0f1]|O
LOOP PRESSURE — - bldg.PCHWx.SPST SP—2 Status 1 lolo]o
DIFFERENTIAL DPT—1 N Iﬂ bldg.PCHWx.SPST SP—1 Status 1 lofofo
bldg.PCHWx.SPST SP—1 Status oO|O0f1]|O
N bldg.PCHWx.SPss SP—1 S/S O[O0 (|1
|6 bldg.PCHWx.SPSS SP—2 S/S ololol1
L I Interface bldg.PCHWx.SPSPD SP—2 Speed of[1]o]o
r-—-———————~—"—"—" """ —"—""—""—"—"—"—"—"—————— 1 NOTE 2 bldg.PCHWx.SPSPD SP—1 Speed oO|1f{0fo0
I I () () Sp—»o bldg.PCHWx.SPALRM SP—2 Alarm O|l0f1 ][O0
CS1 bldg.PCHWx.SPALRM SP—1 Alarm Ol0f1 ][O
FROM DCW/NPW 2 | St ” ) E ;] ‘ <] _[><]_|§|§_[><} u Ibl | Iﬂ IDIT ? VED bldg.PCHWx.RWT PCHW Return Temp 1 [ofo]o
SYSTEM I v NO I ! bldg.PCHWx.RDP PCHW RDP 1 lo]o]o
: BACKFLOW i : I - - I bldg.PCHWx.PCHWDP Differential Pressure 1 ol0]oO
{><} PREVENTER STATION N | bldg.PCHWx.PCHFLW PCHW Supply Flow 1 00| O
I I g bldg.PCHWx.SPST lll SP—2 Status ' bldg.PCHWx.LOOPDP Differential Pressure 1 010710
. _ _ N TO EW WATER | bldg.PCHWx.FLWALRM Flow Alarm olo|1]o (RE\[?) UGA
AUTOMATICALLY ACTIVATED MAKE—UP SP-2 S/S | 00| bldg.PCHWx.SPSS e\—i bldg.PCHWx.EWOVLY EW Outlet Valve o|1]o0]o
MAKE—-UP WATER ASSEMBLY _ B bldg.PCHWx.EWINVLV EW Inlet Valve o[1]o]o STANDARDS
SP—2 Speed | AO bldg PCHWx.SPSPD €=\ bldg.PCHWx.CHWVP CHW Valve Pos 1 lololo UPDATE
1 | bldg.PCHWx.CHWV CHW Valve O[O0 |01 Two position.
bldg.PCHWx.SPALRM | DI | SP=2 Alarm >\ —
— J bldg.PCHWx.CHWST CHW Supply Temp 1 0|00 SUMMER 2026
bldg FCRWx.SPST | Al | SP—2 Status >N\« bldg.PCHWx.CHWRVP Loop CHW Valve Pos 1 [ofo]o
— bldg.PCHWx.CHWRY Loop CHW Valve ofl1]lofo
bldg.PCHWx.CHWRT CHW Return Temp 1 01010
bldg.PCHWx.CHWFLW CHW Supply Flow 1 lofofo
bldg.PCHWx.CHSPD CHWP—-2 Speed o|1f{0fo0
bldg.PCHWx.CHPST CHWP—2 Status 1 0]1]0]|0
C_4O2 NOTES bldg.PCHWx.CHPST CHWP—1 Status O|lO0f1 ][O
bldg.PCHWx.CHPST CHWP—1 Status 1 01010
1 EOR TO DECIDE IF LOOP PUMPS ARE REQUIRED BASED ON HYDRAULIC LOOP o PCHWh CrPSS SRR T
CALCULATIONS. bldg.PCHWx.CHPSS CHWP—1 S/S ololol1
5 BLIND FLANGE FOR TEMPORARY CHILLER CONNECTION. INCLUSION, SIZING AND bldg.PCHWx.CHPSPD CHWP—1 Speed 0111010 PROCESS
LOCATION CONTINGENT ON REVIEW WITH UGA UEM/ENGINEERING. bldg. PCHWx.CHPALRM CHWP—2 Stafus 0joji]o CHILLED
bldg.PCHWx.CHPALRM CHWP—2 Alarm O|lO0f1]|O
: DIFFERENTIAL PRESSURE TRANSMITTER INITIAL BALANCED SET POINT SHALL BE 5ldq PCHWx CHPALRM CEWP Ao TTo T To WATER 1.00P
DETERMINED THROUGH TEST AND BALANCE. bldg.CHWx.CHWSP CHW Supply Pressure 1 lofofo
. . W
CHILLED WATER RETURN PRESSURE SHALL BE CALCULATED POINT. REFER TO bldg. AW, LHWRE CHW Refurn Reepsengy 1 191910
4 DETAIL ON SHEET 1/C—602 S AN AR EE
. 1. Locate remote differential pressure sensor at most remote CHW coil, as directed.
MINIMUM FLOW BYPASS LINE AND 2—-WAY BYPASS VALVE FLOW SHALL BE SIZED Install transmitter and bypass assembly no higher than 6 feet AFF.
TO ALLOW FOR A S'NGLE CHH_LED WATER PUMP’S RECOMMENDED M”\“MUM FLOW 2. !DI’fOVIde f.commumcohons interface to the control sysfem for dIClgﬂOSfIC pom’r
information.
) WITH ALL LOAD CONTROL VALVES CLOSED. THE PUMP MANUFACTURER SHALL 3. City water connection and sequencing only applies to critical process water 16 OF 23
PROVIDE THE MINIMUM FLOW RATE TO THE BAS PROVIDER AND TESTING ADJUST systems. .
BALANCING (TAB) CONTRACTOR 4. Hydronic differential pressure manifolds shall reference detail A/C—602 for SHEET NUMBER
( ) . components and installation.
5. Process chilled water systems and teh accompnaying emergecy make—up water
system shall only be designed and installed after approval from FMD Engineering C_402
and UEM.

DWG NUMBER
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SEQUENCE OF OPERATIONS: PART 5 — OPTIONAL DEHUMIDIFICATION SEQUENCE ADDITION: POINTS LIST

BART 1 — SYSTEM DESCRIPTION: A. 2—WAY CAMPUS CHILLED WATER LOOP RETURN VALVE V1 SHALL BE NORMALLY CLOSED.

N CHILLED WATER PUMPS ARE EACH SIZED FOR 100% OF THE TOTAL DESIGN FLOW AND SHALL OPERATE BASED ON B. CONTROL VALVE V1 SHALL BE MODULATED TO MAINTAIN CHILLED WATER LOOP RETURN TEMPERATURE SETPOINT AT INPUTS SPECIAL FEATURES S

" A PRIMARY /STANDBY CONTROL (N4 1 REDUNDANCY)° 55°F (ADJ.) AS SEEN BY TS2. THIS SHALL VARY THE FLOW THROUGH THE DECOUPLER LINE. S OCRATS Z

5 CHILLED WATER 1S DISTRIBUTED T THE BUILDING AT A SUPPLY TEMPERATURE OF 42 DEGREES. THE SYSTEM MAY C. WHEN THE BAS COMMANDS ANY AHU/FCU INTO DEHUMIDIFICATION MODE AND THE ASSOCIATED AHU COOLING COIL ANALOG DIGITAL ALARMS © |5

C PERATE IN A “DECOUPLED" MODE USING TERTIARY CHILLED WATER PUMPS IN THE BUILDING OR IN A “COUPLED" CONTROL VALVE REACHES 100% OPEN, CHILLED WATER RETURN TEMPERATURE CONTROL OF VALVE V1 SHALL BE MEASURED CALC. o =0| =
MODE (NORMAL MODE OF OPERATION) USING PRIMARY /SECONDARY CHILLED WATER PUMPS ON THE CHILLED WATER OVERRIDDEN AND VALVE V1 SHALL SLOWLY OPEN TO REDUCE THE CHILLED WATER RETURN TEMPERATURE BY 0.5°F T | g
LOOP WHEN REMOTE BUILDING CONDITIONS ALLOW. A NOTIFICATION SHALL BE GENERATED INDICATING WHETHER THE EVERT 10 MINUTES AS SEEN BY TS4. WHEN THE ASSOCIATED AHU IS NO LONGER S DEHUMIDIFICATION MODE, W g | ) g O =

A , " " CONTROL OF V1 SHALL RETURN TO MAINTAIN CHILLED WATER RETURN TEMPERATURE SETPOINT. « o z . = > | 2 A T O | >
BUILDING CHILLED WATER SYSTEM IN OPERATING IN "COUPLED” OR "DECOUPLED” MODE. L S| o« a2 | - N ° | _ il R - o | 2 - i SN 5| =

PART 2 — SYSTEM CONTROL: PART 6 — ALARMS & FAILURE MODES: Slue | |59 - ol lals|z|_|ald|lel2|lo|l@|cle|le|e|.w alol|ele & 2| 2|5 =

A. CHILLED WATER PUMPS SHALL BE INITIALLY MANUALLY INDEXED TO THE AUTOMATIC POSITION VIA THE HAND, OFF, A. FAILURE OF A PUMP TO OPERATE 60 SECONDS AFTER BEING COMMANDED ON (AS SENSED BY ITS CURRENT W al=212181]8 = cle sl 3|el5 8|25 =2]13||~]|5% 2|35 |lw|Z2]le|lw|Z2]6]0 “ |7
AUTO (HOA) SWITCH ON THE PUMP VARIABLE FREQUENCY DRIVE (VFD), AND SHALL BE ENABLED, DISABLED AND TRANSFORMER), OR LOSS OF PROOF, SHALL BE ALARMED TO THE BAS. THE FAILED PUMP SHALL DE—ENERGIZE AND Tluelglalelel|lalull Slolslalsls|slzlglo], ]| é‘ a2l 23|l lall=l2l3222]¢ S
CONTROLLED BY THE BUILDING AUTOMATION SYSTEM (BAS). THE STANDBY PUMP SHALL ENERGIZE. UPON PROOF OF LAG PUMP OPERATING, THE FAILED PUMP ALARM SHALL N s 205l elwlz =12zl glalEl®lal2lulaelolulel2l2|lclElulelale|z|3|e[X|o|2]|2|R]|8 =

B. CHILLED WATER VALVES SHALL BE OPENED, CLOSED AND CONTROLLED BY THE BAS. REMAIN UNTIL MANUALLY RESET BY OPERATOR. L Slal=z|l- <28 |l2lz|lslel°|lS|al=]=|=x]¢% = |33 |22|> | | |gle|s|=|s|a|a|&|" g S5 185w = | C

C. THE CHILLED WATER SYSTEM SHALL BE ENERGIZED: B. CHILLED WATER SUPPLY TEMPERATURE EXCEEDS 50°F (ADJ.) FOR 10 MINUTES SHALL GENERATE AN ALARM TO THE = B B = = _ |3 g o | = - =S I IR B BT 2l O I SRR E S elwl| |2 S22 2 s ==
1. MANUALLY THROUGH THE BAS OPERATOR'S WORKSTATION; OR BAS. 2 = #ls|3|¢< Z = = 2 W SlElE|s | S| 8|22 o S R - S
2. AUTOMATICALLY WHEN THE OUTDOOR AIR TEMPERATURE IS ABOVE 55 DEGREES FAHRENHEIT (ADJ.); OR C. BUILDING REMOTE DIFFERENTIAL PRESSURE ABOVE THE HIGH LIMIT OR BELOW THE LOW LIMIT (LIMIT TO BE — dle | |el|s = = = - = = <
3. AUTOMATICALLY ON A 365 DAY/24 HOUR GRAPHIC INTERFACE SCHEDULER PROGRAM; AND/OR ESTABLISHED BY THE TAB CONTRACTOR AND BAS PROVIDER) SHALL BE ALARMED TO THE BAS. = SYSTEM APPARATUS OR AREA a 202 Z| o = O | =

o < e = =
4. AUTOMATICALLY ON A NEED FOR CHILLED WATER FROM ANY SYSTEM VALVE. D. CHILLED WATER LOOP RETURN VALVE V1 SHALL FAIL OPEN. o POINT DESCRIPTION > T Z S

PART 3 — PUMP CONTROL: E. MINIMUM PUMP FLOW BYPASS VALVE V2 SHALL FAIL OPEN. CAMPUS CHW DPT x < | x 5 X ==

A. INITIALLY, TERTIARY PUMP BYPASS VALVE V3 AND CHILLED WATER LOOP RETURN VALVE V1 SHALL BE FULLY OPEN F. TERTIARY PUMP BYPASS VALVE V3 SHALL FAIL OPEN.. CAMPUS Cow SupPLY T x ” 2 T x = < S E
TO ALLOW THE CHILLED WATER LOOP (VIA OTHER PLANTS) TO SERVE THE BUILDING. BUILDING PUMPS, CHWP—1 AND G. UPON A LOSS OF BUILDING POWER, CHILLED WATER DISTRIBUTION OPERATION SHALL BE DISABLED. £
CHWP—2 SHALL BE OFF. CAMPUS CHW RETURN X | x X x | x 15 X O | o

B. WHEN PUMP BYPASS VALVE V3 IS FULLY OPEN AND EITHER OF THE FOLLOWING CONDITIONS ARE MET: PART 7 — PROGRAMS: SUILDING oW SUPPLY 2 | = 2 | £
a. ON A DROP IN THE BUILDING REMOTE DIFFERENTIAL PRESSURE (MEASURED AT REMOTE POINT IN BUILDING: A. THE BAS SHALL MONITOR PUMP STATUS AND ACCUMULATE RUNTIME OF THE PUMPS. THE BAS PRIMARY/STANDBY — |5
b. WHEN THE BUILDING CHILLED WATER RETURN TEMPERATURE (TS—2) RISES ABOVE ITS ALARM SETPOINT OF 60 FOLLOWS: CHW LOOP RETURN V1 X X x =

DEGREES a. WHENEVERY A PUMP IS STARTED, THE BAS SHALL START THE PUMP WITH THE LEAST RUNTIME HOURS. =

C. THE PRIMARY BUILDING PUMP AS SELECTED BY THE PRIMARY/STANDBY PROGRAM SHALL BE SOFT STARTED TO B. THE DIFFERENTIAL PRESSURE DEMAND RESET PROGRAM SHALL BE WRITTEN BY THE BAS PROVIDER SO THE PUMP(S) RV >< 7 7 ” — T T

MINIMUM SPEED AFTER MINIMUM BYPASS VALVE V2 HAS BEEN PROVEN FULLY OPEN. REDUCED STARTING SPEED OPERATE AT THE LOWEST SPEED AND PRESSURE REQUIRED TO SATISFY THE CURRENT LOAD.

SHALL BE DETERMINED BY THE HIGHER OF THE TWO: MINIMUM FLOW OF THE PUMP OR THE MINIMUM SETTING OF C. THE BAS SHALL BE CONNECTED TO THE VARIABLE FREQUENCY DRIVES FOR NUMERIC AND GRAPHIC DISPLAY OF ALL CHW PUMP CHWP-2 X X X X 15[ x | x

THE VFD AND SHALL BE FULLY ADJUSTABLE THROUGH THE RANGE OF THE DRIVE. REDUCED STARTING SPEED SHALL CHILLED WATER PUMP PARAMETERS THAT ARE SPECIFIED TO BE DISPLAYED. BUILDING CHW SUPPLY X X 15 X /)
BE SET DURING TESTING, ADJUSTING AND BALANCING (TAB). BAS TRENDING <E U

D. AFTER BUILDING PUMP HAS BEEN PROVEN ON, PUMP BYPASS VALVE V3 SHALL MODULATE CLOSED. PROVIDE TRENDS, HISTORIAN BACKUP AND GRAPHIC DISPLAY FOR ALL CONTROL POINTS AND CALCULATED SET POINTS REMOTE BLDG CHW DPT X X | X 15 X —

E. THE BUILDING REMOTE DIFFERENTIAL PRESSURE SETPOINT SHALL BE MAINTAINED BETWEEN MAXIMUM AND MINIMUM PER SPECIFICATIONS. ALC SHALL INCLUDE TRENDS IN EACH PROGRAM FOR ALL NETWORK INPUTS (KNOWN AS ANI AND CHW MIN FLOW BYPASS VALVE V2 X ™ (j Z
PRESSURES. THE MAXIMUM PRESSURE LIMIT IS THE PRESSURE REQUIRED TO PROVIDE FULL FLOW TO ALL BUILDING BNI) IN A PROJECT.

END—USE CHILLED WATER CONTROL VALVES SIMULTANEOUSLY EXCLUDING THE MINIMUM BYPASS VALVE V2 Q:
(DETERMINED AT TAB). THE MINIMUM PRESSURE LIMIT IS THE PRESSURE CORRELATING TO THE LOWEST SPEED THE A. THE BAS CONTROLLER SHALL MONITOR THE CHILLED WATER SUPPLY TEMPERATURES (TS1, TS3 AND TS5), CHILLED NOTES O ;
PUMP MOTOR IS ALLOWED TO BE OPERATED AT TO MAINTAIN STABLE PUMP OPERATION. WATER RETURN TEMPERATURES (TS2 AND TS4) AND CHILLED WATER FLOW TO THE BUILDING (FM1 AND FM2) AND 1. HYDRONIC DIFFERENTIAL PRESSURE MANIFOLDS SHALL REFERENCE DETAIL A/C—602 FOR COMPONENTS AND

F. THE PUMP SPEED SHALL BE MODULATED VIA ITS RESPECTIVE VFD TO MAINTAIN THE BUILDING REMOTE DIFFERENTIAL CALCULATE CURRENT ENERGY DEMAND ON A CONTINUAL BASIS. THESE VALUES SHALL BE MADE AVAILABLE TO THE INSTALLATION ] <7
PRESSURE SETPOINT AS BEEN BY DIFFERENTIAL PRESSURE TRANSMITTER DPT—2. BAS AT ALL TIMES. : D:

G. ON A DROP IN THE BUILDING REMOTE DIFFERENTIAL PRESSURE WITH THE MINIMUM FLOW BYPASS VALVE FULLY a. ALARM WILL BE GENERATED AS FOLLOWS: INVALID READING: SENSOR READINGS INDICATE AN INVALID DEMAND )

CLOSED, THE LOOP PRIMARY PUMP SPEED SHALL BE INCREASED VIA THE PUMP VFD TO MAINTAIN THE BUILDING VALUE. C403 NOTES Q
REMOTE DIFFERENTIAL SETPOINT. b. PEAK DEMAND HISTORY: THE CONTROLLER WILL MONITOR AND RECORD THE PEAD (HIGH AND LOW) DEMAND

H. ON A RISE IN THE BUILDING REMOTE DIFFERENTIAL PRESSURE THE PUMP SPEED SHALL BE DECREASED TO MAINTAIN READING FROM THE CHILLED WATER ENERGY METER. PEAK READING WILL BE ON A DAILY, MONTH-TO—DATE, AND
THE BUILDING REMOTE DIFFERENTIAL SETPOINT. YEAR—TO—DATE BASIS. : DO NOT PLACE ANY CHECK VALVE ON PUMP BYPASS LINE. EXCESS PRESSURE h :l

. THE BUILDING REMOTE DIFFERENTIAL PRESSURE SETPOINT SHALL BE DETERMINED BY THE BAS PROVIDER AND TAB c. USAGE HISTORY: THE CONTROLLER WILL MONITOR AND RECORD CHILLED WATER ENERGY METER READINGS SO AS SHALL BE ALLOWED TO BLEED BACK TO LOOP SUPPLY LINE. O O
CONTRACTOR AS REQUIRED TO ACHIEVE THE REQUIRED BUILDING SYSTEM PERFORMANCE. TO PROVIDE AN ENERGY CONSUMPTION HISTORY, USAGE READING WILL BE RECORDED ON A DAILY, MONTH—TO—

J. THE CHILLED WATER DIFFERENTIAL PRESSURE SETPOINT (DPT—2) SHALL BE RESET TO ALWAYS HAVE ONE CHILLED DATE, AND YEAR—TO—DATE BASIS. 2 MINIMUM FLOW BYPASS VALVE VZ SHALL BE SIZED FOR MINIMUM PUMP FLOW. Dﬁ
WATER CONTROL VALVE ON ITS PIPING DISTRIBUTION 80% OPEN SO THE PUMP OPERATES AT THE LOWEST SPEED BAS GRAPHICS . BLIND FLANGE FOR TEMPORARY CHILLER CONNECTION. INCLUSION, SIZING AND >_¢
AND PRESSURE REQUIRED TO SATISFY THE CURRENT LOAD (DEMAND RESET). EVERY 15 MINUTES ALL CHILLED WATER A THE FOLLOWING DATA SHALL BE DISPLAYED ON A DASHBORAD GRAPHIC FOR THE BUILDING. —
VALVES SHALL BE POLLED. WHEN THE MOST OPEN CHILLED WATER VALVE IS MORE THAN 80% OPEN, THE BAS 1 BUILDING NAME LOCATION CONTINGENT ON REVIEW WITH UGA UEM/ENGINEERING. —

SHALL THE RESET THE DIFFERENTIAL PRESSURE SETPOINT UP BY 0.5 PSI. WHEN ALL COOLING CONTROL VALVES ARE 2. BUILDING AREA (SF) 4 MAKE—UP LINE IS INTENDED FOR FILL PURPOSES AFTER DRAINING PORTIONS OF — Z
60% OPEN OR BELOW, THE BAS SHALL RESET THE DIFFERENTIAL PRESSURE SETPOINT DOWN BY 0.25 PSI. 3. BUILDING PEAK DEMAND LOAD (TONS) THE SYSTEM. ) O
K. PUMP BYPASS VALVES AND V3 SHALL OPEN AND CLOSE WITHIN 60 SECONDS. 4. CAMPUS LOOP CHW FLOW (GPM)
. DIFFERENTIAL PRESSURE TRANSMITTER INITIAL BALANCED SET POINT SHALL BE D:
PART 4 — PUMP MINIMUM FLOW BYPASS CONTROL VALVE: 5. CAMPUS LOOP CHW SUPPLY TEMPERATURE ('F) S ~
A. THE CHILLED WATER MINIMUM FLOW BYPASS SHALL BE PROVIDED BY AN END OF LINE 2—WAY VALVE V2 AS CALLED 6. CAMPUS LOOP CHW RETURN TEMPERATURE (°F) ] DETERMINED THROUGH TEST AND BALANCE. (=]
FOR ON THE SCHEMATICS AND DRAWINGS. L oo ote iy FLow (o T ces TP CE) CHILLED WATER RETURN PRESSURE SHALL BE CALCULATED POINT. REFER TO —~

B. MINIMUM FLOW BYPASS LINE AND 2—WAY BYPASS VALVE FLOW SHALL BE SIZED TO ALLOW FOR A SINGLE CHILLED : ) 6 Q
WATER PUMP'S RECOMMENDED MINIMUM FLOW WITH ALL LOAD CONTROL VALVES CLOSED. THE PUMP MANUFACTURER ?6 BBLdJlllI_DDllhII\IGG LL%%F; CC:V\‘/’V SRLéiE;YN TTEE“:APPEERRAATTUURREE <(°FF)) DETAIL ON SHEET 1/C—-602. e
SHALL PROVIDE THE MINIMUM FLOW RATE TO THE BAS PROVIDER AND TESTING, ADJUST AND BALANCING (TAB : _ Z
CONTRACTOR (T4B) 11. CALCULATED BUILDING TONS, TONS — (500 X CAMPUS LOOP GPM X CAMPUS LOOP DELTA—T)/12000 MINIMUM FLOW BYPASS LINE AND 2-WAY BYPASS VALVE FLOW SHALL BE SIZED T

C. THE MINIMUM FLOW BYPASS VALVE SHALL BE A NORMALLY OPEN VALVE. g gﬁ'l-LCDLIJ'béTEVD LBOUAléDl(NCGALSCEJ/LTA?ED LONS/PEAK DEMAND TONS X 100) TO ALLOW FOR A SINGLE CHILLED WATER PUMP’S RECOMMENDED MINIMUM FLOW )

D. THE MINIMUM FLOW BYPASS VALVE SHALL BE MODULATED TO THE FULLY OPEN POSITION WHEN THE SYSTEM IS L RAMELS Loor DI ReNTIAL oREaalRe (PSID) 7 WITH ALL LOAD CONTROL VALVES CLOSED. THE PUMP MANUFACTURER SHALL Q
SHUTDOWN. THIS SHALL BE DONE TO PREVENT WATER HAMMER WHEN A PUMP IS STARTED AND TO ALLOW FOR : Z
MINIMUM FLOW WHEN THE SYSTEM CALLS FOR PUMP OPERATION. 15. BUILDING LOOP DIFFERENTIAL PRESSURE (PSID) PROVIDE THE MINIMUM FLOW RATE TO THE BAS PROVIDER AND TESTING ADJUST [ 1

E. FOLLOWING THE CONFIRMED START OF THE LEAD CHILLED WATER PUMP AT MINIMUM SPEED, THE BAS SHALL FIRST 1? EQ%EESDLSSPDESSS;YLE;RgiaﬁREMo(;g'G) BALANCING (TAB) CONTRACTOR. <[1
MODULATE THE MINIMUM FLOW BYPASS VALVE TO MAINTAIN SYSTEM DIFFERENTIAL PRESSURE. :

F. ON A DROP IN THE BUILDING REMOTE DIFFERENTIAL PRESSURE BELOW SETPOINT, BEFORE INCREASING CHILLED 18. BUILDING PUMP STATUS (ON/OFF) 8 ENGINEER TO DETERMINE PLACEMENT OF BUILDING REMOTE DIFFERENTIAL —
WATER PUMP SPEED, THE MINIMUM FLOW BYPASS VALVE V2 SHALL FIRST MODULATE CLOSED TO MAINTAIN THE PRESSURE TRANSDUCER. %‘ N
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 BUILDING REMOTE DIFFERENTIAL
PRESSURE SETPOINT (REFER TO PART 3 — PUMP CONTROL).

G. ON A RISE IN BUILDING REMOTE DIFFERENTIAL PRESSURE ABOVE SETPOINT, THE REVERSE SHALL OCCUR. GENERAL NOTES: PRESSURE DPT-2 DRAWN ve

H. ON A RISE IN BUILDING REMOTE DIFFERENTIAL PRESSURE WITH THE PUMP OPERATING AT MINIMUM SPEED, THE 1. PROVIDE PRESSURE TEST PLUGS ACROSS DPT FOR TAB AND - oldg.CHWx BLOGRP | CP | CHW RPT—2 DESIGNED | FMD ENG/UEM
MINIMUM FLOW BYPASS VALVE SHALL MODULATE OPEN. 61dg.CHWx.CHWR2TMP| Al | CHW Refurn Temp bldg.CHWx CHWR1TMP| Al | CHW Refurn Temp COMMISSIONING VERIFICATION AND TROUBLESHOOTING. bldg CHWx MINFVP_| Al | Valve Position \r—l ﬁ CHECKED | FMD ENG/UEM

T T — bldg.CHWx.BLDGDP | Al CHW DPT-2
CV-BYPASS  |AO| bldg.CHWxMINFY & - —g — - — T DATE 08/01/2025
e MINIMUM FLOW
4
! BYPASS VALVE |
] =) |
P 3 P | 2 / |
lE lE | |1 ) | | |
| | I LY | :
TYPICAL TWO—WAY RETURN | | TYPICAL TWO—WAY RETURN
 / VALVE FOR BUILDING LOADS ; | VALVE FOR BUILDING LOADS
o i [a N
t | | .i
DECOUPLER ' :
LINE CHECK | |
- VALVE EXAMPLE ' EXAMPLE
g bldg.CHWx.BYPV M Valve Position o BUILDING LOAD _ BUILDING LOAD
- bldg.CHWx.SUPFLW M CHW Supply Flow (E.G. AHU, (E.G. AHU.,
CV—-BYPASS AO bldg.CHWx.BYPVP
| A0 | bidg.CHWx FcU) FCU)
bldg.CHWx.SUPTMP m CHW Supply Temp bldg.CHWx.SUPTMP m CHW Supply Temp bldg.CHWx.SUPTMP m CHW Supply Temp
bldg.CHWx.VLVP m Valve Position S / v %‘
(o] 5 ?
CV—CHW RETURN m bldg.CHWx.VLV P u L—J IZSZI ESEI FM2
| [ P | [ [l | [ ) ) LT
I I g il I
bldg.CHWx.CHWSP mCHW Supply Pressure A|R/D|RT SEPARATOR ~
WITH AUTOMATIC AIR ?‘ bldg.CHWx.BLDGSP IA_\!CHW Supply Pressure G
TS—CHR ) TS—CHS REMOVAL FITTING (REV.7) UGA
CAMPUS CHW PT1 UPDATH
0 ud 0 ud —
T ° L SaT e N SUMMER 2025
I I | | 11
-+ - I 1 i IQ —— | — Inferface
i H .V -1 @
CS1
1 1 ||_||T VED
< 11 7 DCW /NPW 1|1 N
1 (CHW MAKEUP) —— . N
bldg.CHWX.LOOPDP | Al | CHW DPT—1 e N— - |
bldg CHVWx.CHWRP | CP [CHW Refurn Pressure bldg CHWx.CHWPST | DI | CHWP—1 Status |
LOOP PRESSURE CHWP-1 S/S m bldg.CHWx.CHWPSS é\—l
DIFFERENTIAL DPT—1 — ! LOOP CHW
CHWP—1 Speed | AO | bldg.CHWx.CHWPSPD €=\
> T R e — o CONNECTION
[ 1 J_ TT r 1 bldg.CHWx.CHWPALRM| DI [ CHWP—1 Alarm >N\ —
T il RO DCW/NEY L gl % < I A e [ |
SYSTEM © | ' \)' I P><] g Q‘N AN/ L
: BACKFLOW : 0 N ——|
bldg.CHWx.LSUPFLW | Al CHW S ly Fl
L ~L g.CHWx | upply Flow | {><} PREVENTER STATION | T IQ Interface
) F
CHWR CHWS L 1 LO WO i @ N I 1/ OF 25
MANUALLY ACTIVATED MAKE-UP T T ey |—74L< CHWP-2 S/S | DO| bldg.CHx.CHWPSS SHEET NUMBER
WATER ASSEMBLY Iﬂ IDI i—?* VFD i_H CHWP—2 Speed | AO | bldg.CHWx.CHWPSPD
I N IJ l—/y%b\dg.CHWx.CHWPALRMm CHWP-2 Alarm C — 40 3
bldg.CHWx.CHWPST | DI | CHWP-2 Status — - J— - bldg.CHWx.CHWPST | Al [ CHWP-2 Status
DWG NUMBER
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SEQUENCE OF OPERATION
General: BAS shall fully control the building chilled water system and equipment and s
provide monitoring and diagnostic information for management purposes. Z
o | =
=)
Cooling Enable: Cooling shall be enabled by the operator at the operator interface via iy )
Looling tnable 9 Y p p Q| =
a graphic HOA icon. < <
O | &
Primary CHW Pumps (Optional) : O |
1. Initially, primary pump bypass valve V4 shall be open to allow the chilled water U é
loop (via other plants) to serve the heat exchanger. Primary chilled water pumps, =
PCHWP—1 and PCHWP—2 shall be off. S | »
2. When pump bypass valve V4 is fully open and either of the following conditions @) ff
are met: =
a. On a drop in the heat exchanger differential pressure (measured at point on = b é
rimary/chilled water side of heat exchanger) below setpoint for 10 minutes —||® . —
p Y g P N
(adj.) OR =™ /8!
b. When the heat exchanger chilled water return temperature (TS—4) rises above E )
its alarm setpoint of 60 degrees, = E
the primary chilled water pumps (CHWP—1 or CHWP—2) shall be energized b - — =
p Y pump 9 Y = =
the BAS. =
3. The primary building pump as selected by the primary/standby program shall be :) ’5;
soft started to minimum speed. Reduced starting speed shall be determined by the é
higher of the two: minimum flow of the pump or the minimum setting of the VFD QO | en
and shall be fully adjustable through the range of the drive. Reduced starting — é
OPTIONAL FEATURE speed shall be set during testing, adjusting and balancing (TAB). = g
S ~ 4. After primary chilled water pump has been proven on, pump bypass valve V4 shall =
’ PRIMARY CHILLED WATER PUMPS ) &p
modulate closed. =
=3
( \ 5. The primary chilled water 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 the heat exchanger. The minimum pressure
| | limit is the pressure correlating to the lowest speed the pump motor is allowed to
| N | ([ | be operated at to maintain stable pump operation. m
‘ T\I 111 ‘ 6. The pump speed shall be modulated via its respective VFD to maintain the primary <G
| T IQ i —|—— - —— Interface | heat exchanger differential pressure setpoint. U
— 7. The primary heat exchanger differential pressure setpoint shall be determined by
\ LO LO i ’7 @ \ the BAS provider and TAB contractor as required to achieve the required building ( ) Z
‘ T T CS1 ‘ system performance.
‘ |’7| ||_|| VED ‘ Pump bypass valve V4 shall open and close within 60 seconds. O:
|1 M i_?* ;
‘ [ ] ! ‘ Secondary CHW Pumps : BAS shall control the pumps as follows: O ﬂ
| __\__J | ‘ 1. START/STOP: BAS shall command the operation of the lead pump and it shall run T
\ idg HXCHWR.CHPST | D‘l TR ' N < CHWP—1 S/ mmdg.HXCHWx.CHPSS \ continuously whenever cooling is enabled. The pump with .’rhe Ieasfl runtime shall U D:
‘ . . || | — ‘ be selected as lead. If the current lead pump has been in operation for more
| X N\ < CHWP—1 Speed mb\dgAHXCHWxCHPSPD | than 160 hours continuously (adj.) lead shall change to the lag pump. Q
| — 2. PROOF: BAS shall prove pump operation and use the status indication via CT
‘ : .—\\%bldg.HXCHWx,PALRM m CHWP—Alarm ‘ sensor to accumulate runtime. Upon failure of the lead pump, BAS shall energize T
— the la ump and enunciate a level 1 alarm.
|_ — g pump
‘ I_____ — - X\ —> bldg.HXCHWx.CHPST | Al | CHWP—1 Staius ‘ 3. VFD CONTROL: Whenever cooling is enabled, BAS shall control the output of the O
— active pump VFDs to maintain the CHW remote differential pressure (RDP) setpoint O
‘ ‘ (determined by TAB; initially 10 PSID). If the lead pump is unable to maintain the D:‘
—_—
‘ 9 | il ‘ BUILDING REMOTE DIFFERENTIAL RDP set point for at least 5 minutes (adjustable), the lag pump shall be started >—1
| T\I [ 1] | PRESSURE DPT—2 and ramped fto match the lead pump speed. |If the lead and lag pumps are both %‘
| . . . o ) o %{
‘ e T |9 -— - —|—— - —— |nterface ‘ b\dg.HXCHWxELDGRPlCPl oW RT3 operating cm.d the commanded s.peed is Ie.ss than 40% (adj.) of the individual Z
L ump capaci or at leas minutes (adjustable e la ump sha e rampe
| ’7 | pump capacity f t least 5 tes (adjustable) the lag pump shall b ped
LQ LO @ — bldg.HXCHWX.BLDGDPlA\l CHW DPT=2 down fo minimum Speed and sfopped. ( / ) O
‘ T CS?2 ‘ bldg. HXCHWx.RWT |A||PCHW Return Temp T 4. On start and stop, the VFD shall ramp to speed and slow down within adjustable
— | {1 NN , (ool acceleration and deceleration limits. Dﬁ z )
bldg. HXCHWx.CHWVP | Al | CHW Valve Pos } |’7| NJ ]—?7 VFD |_’4L< CHWP—2 S/S | DO | bldg.HXCHUx.CHPSS } T .
— — # . . . . ]
CHW Valve | A0 [ bldg.HXCHWx.CHWV ‘ L IJ — 74— CHWP-2 Speed Mb\dgAHXCHWX-CHSPD ‘ | Chllled. Wq’rer Valve : BAS sh.oll modulate the primary chllléd water valve via PID loop
T - —\—- | | — ' to maintain the secondary chilled water temperature set point. Whenever secondary Q
. ‘ X .—/%b\dg,HXCHWxPALRM | D|| CHWP—=2 Alarm ‘ 7S?2 PROCESS pump flow is not proven the primary chilled water valve shall be closed.  —
bldg.HXCHWx.PALRM | DI | CHWP-2 Status | . CHWR Di
| K |—-—-— —-H/%b\dg.HXCHWx,CHPST m CHWP-2 Status ) . - [ () I__I t « Low Temperature Alarm : BAS shall enunciate an alarm whenever the following is true: Z
. — . 1. Process chilled water system has been enabled for at least 15 minutes (adj.) AND <E
~ - | TYPICAL TWO- ’ J
} e : 2. Secondary pump status has not been proven for at least 5 minutes (adj.) AND Q
i % i_i O—l | yAAI:(\/EREIICL)JISN 3. Secondary chilled water supply temperature exceeds set point plus 7°F (adj.) for 10
-— - - bldg.HXCHWx.CHWRST| Al [ CHW Supply Temp T minutes (Cldj) continuously.
! B — : BUILDING LOADS =] Z
. , — TYPICAL TWO—WAY RETURN <
. I © r'%b‘dg'HXCHWX‘CHWFLwl A\| CHW Supply Flow VALVE FOR BUILDING LOADS | Graphics and Trends : Provide trends, historian backup and graphic display for all E
< | X — & ! & control points and calculated setpoints per specifications. ALC shall include trends in E
! — = | - each program for all network inputs (known as ANl and BNI) in a project. %1
CAMPUS CHW | | Sbldg.HXCHWx PCHWDP| Al [Differential Pressure . /)
' } bldg.HXCHWx.PCHFLW| Al | PCHW Supply Flow - —| |
J, ' EXAMPLE ' EXAMPLE
7 ' — - ! DRAWN IVG
L | - I~ i | BUILDING LOAD BUILDING LOAD SrsioneD | Fvo Ene/uEw
— FM=1 | 1 N P ! il ' (E.G. AHU (E.G. AHU
TS3 g b T ’ T ’ CHECKED FMD ENG/UEM
1 —_— | Interface | FCU) FCU)
> | L ?\Il P u T 1l g m < ¥V DATE 08/01/2025
1 ’7| F LT | |_| m | C404 POINTS LIST
=~ o] - | POINT TYPE
O—I bldg.HXCHVx.CHWSP | Al [CHW Supply Pressure o |_| H SP—1 oS | ' POINT NAME POINT 10 DESCRIPTOR ~TaoT o To0 REMARKS
T | J|C I I > J|C ] . | VFD _ | bldg.HXCHWx.SWTMP PCHW Supply Tem 1]o]ofo
) ] £ £ | FM—-2 Vi 9 pply p
e TS4 g b |7T31—| - | bldg.HXCHWx.SPST SP—2 Status olo|1]o
] | N - _ | | 4@_»_? () | T | FE - bldg.HXCHWx.SPST SP—2 Status 1 0]1]0]|0
) bldg.HXCHWx.SPST SP—1 Stat 1 01010
T 4 7 bidg.HXCHWx.SPST | DI | SP—1 Status . | PROCESS g X e
| J_ | L ' CHWS bldg.HXCHWx.SPST SP—1 Status ojljof1]0
— - y TP e B e | 1 bldg.HXCHWx.SPss SP—1 S/S olo]ol1
Idg.HX . Al t ) - .
P T e L o N SP=15/5 |00 bldg.AXCHWx.5Pss e\—] bld. HXCHI BLOGSP | A [CHW Supply Pressure bldg.HXCHWx.SPSS SP—2 S/S 0|00
T ' bldg. HXCHWx.SWTMP | Al [ PCHW Supply Temp . _ bldg.HXCHWx.SPSPD SP—2 Speed ol1]o]o
— — SP—1 Speed AO | bldg.HXCHWx.SPSPD —
' I— - —bldg.HXCHWx.CHWRVP| Al [Loop CHW Valve Pos = u = . N | bldg.HXCHWx.SPSPD SP—1 Speed 6]j1rjofo
T | ' — — bldg.HXCHWx.SPALRM SP—-2 Alarm olJof1]0
| 1] L — bldg.HXCHWx.SPALRM | DI | SP—1 Alarm >N\ —
- oop alve g. X. L . X. - arm
T <+ || | Loop CHW Valve | A [ bldg.HXCHWx CHWRY DCW /NPW J bldg.HXCHWx.SPALRM SP—1 Al olol1]o
CHW MAKEUP bidg. HXCHWx.SPST m SPo1 Stols >N\« bldg.HXCHWx.RWT PCHW Return Temp t]o]ofo
( ) Y — bldg.HXCHWx.PCHWDP Differential Pressure 1 010710
bldg.HXCHWx.PCHFLW PCHW Supply Flow 1 0|00
SECONDARY PUMP
bdg.HXCHWx.LOOPDP!A_! Differential Pressure bldg.HXCHWx.PALRM CHWP—=2 Status 0 0 1 0
bldg.HXCHWx.CHWRP FICHW Return Pressure I_ —————————————————————————— _I bldg.HXCHWx.PALRM CHWP-2 Alarm 0 0 1 0
‘ | | bldg.HXCHWx.PALRM CHWP—Alarm olof1]o
LOOP PRESSURE bldg.HXCHWx.LOOPDP Differential Pressure 1lo]ofo
FROM DCW/NPW _ | I — :
DIFFERENTIAL DPT—1 2 I {><“ | ” ‘M__N_EIE_N Ibi I 7\} [ bldg.HXCHWx.CHWVP CHW Valve Pos 1 lo]ofo
SYSTEM | ] bldg.HXCHWx.CHWV CHW Valve ol1]o]o
I BACKFLOW I bldg.HXCHWx.CHWSP CHW Supply Pressure 1 0Ol0]O0
Co e @,
| {><} PREVENTER STATION | '6 Interface bldg.HXCHWx.CHWRVP Loop CHW Valve Pos 11o0]0]o0
I I | bldg.HXCHWx.CHWRV Loop CHW Valve oO|l1[0]O
(- - L bldg.HXCHWx.CHWRT CHW Refurn T 1 [ofo]o <
——————————————————————————— g. X. eturn Temp REV ’7) UGA
AUTOMATICALLY ACTIVATED '—O '—O bldg.HXCHWx.CHWRST CHW Supply Temp 1{oflofo ’
MAKE—UP WATER ASSEMBLY T — T P2 CS bldg.HXCHWx.CHWRP CHW Return Pressure 1 ofo]o STANDARDS
|’7| | | ? VFD bldg.HXCHWx.CHWFLW CHW Supply Flow 1 01010
al lUl bldg.HXCHWx.CHSPD CHWP—2 Speed oO]l1[0]O0 UPDATE
L 1 bldg.HXCHWx.CHPST CHWP—2 Status 1 0|00
~ UMMER 2025
Y | bldg.HXCHWx.CHPST CHWP—1 Status olol1]o S
bldg.HXCHWx.SPST | DI [ SP-2 Status - bldg.HXCHWx.CHPST CHWP—1 Status 1]0]l0]o0
| bldg.HXCHWx.CHPSS CHWP-2 S/S 0O]l]0|0]1
C_406 NOTES @ SP-2 S/S im bldg.HXCHWx.SPSS é\_‘ bldg.HXCHWXCHPSS CHWP—1 S/S 0 0 0 1
. X. - ee
: bldg.HXCHWx.CHPSPD CHWP—1 Speed oO|l1[0]O0
: MAKE—UP LINE IS INTENDED FOR FILL PURPOSES AFTER DRAINING PORTIONS OF SP-2 Speed | A0 [ bldg HXCHWx.SPSPD €—\— bldg.HXCHWx.BLDGSP CHW Supply Pressure 1]1]olo]o
THE SYSTEM. o] q | bldg.HXCHWx.BLDGRP CHW RPT-2 1{oflofo
bldg.HXCHWx.SPALRM | DI SP—2 Alarm >N\ — —
FOR TO DECIDE IF LOOP PUMPS ARE REQUIRED BASED ON HYDRAULIC LOOP — i bldg HXCHWx.BLDGDP CHW DPT—2 1101010
2 CALCULATIONS bldg.HXCHWx.SPST | Al [ SP-2 Status >N TOTALS 19/6]814
5 DIFFERENTIAL PRESSURE TRANSMITTER INITIAL BALANCED SET POINT SHALL BE SECONDARY PUMP BUILDING  CHW
DETERMINED THROUGH TEST AND BALANCE. HEAT
4 CHILLED WATER RETURN PRESSURE SHALL BE CALCULATED POINT. REFER TO EXCHANGER
DETAIL ON SHEET 1/C—-602. CONNECTION
5 THE PUMP MANUFACTURER SHALL PROVIDE THE MINIMUM FLOW RATE TO THE BAS NOTES
PROVIDER AND TESTING ADJUST BALANCING (TAB) CONTRACTOR.
1. Locate remote differential pressure sensor at most remote CHW coil, as directed.
MINIMUM FLOW BYPASS LINE AND 2-—-WAY BYPASS VALVE FLOW SHALL BE SIZED Install transmitter and bypass assembly no higher than 6 feet AFF.
b
TO ALLOW FOR A SINGLE CHILLED WATER PUMP'S RECOMMENDED MINIMUM FLOW 2. Provide communications interface to the control system for diagnostic point
6 WITH ALL LOAD CONTROL VALVES CLOSED. THE PUMP MANUFACTURER SHALL information. ) , ,
3. Hydronic differential pressure manifolds shall reference detail A/C—602 for 18 OF 23
PROVIDE THE MINIMUM FLOW RATE TO THE BAS PROVIDER AND TESTING ADJUST components and installation.
BALANCING (TAB) CONTRACTOR. SHEET NUMBER
8 ENGINEER TO DETERMINE PLACEMENT OF BUILDING REMOTE DIFFERENTIAL C 404
PRESSURE TRANSDUCER. —
DWG NUMBER
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SEQUENCE OF OPERATIONS: PART 5 — ALARMS & FAILURE MODES: POINTS LIST

PART 1 SYSTEM DESCRIPTION: A. FAILURE OF A PUMP TO OPERATE 60 SECONDS AFTER BEING COMMANDED ON (AS SENSED BY ITS CURRENT INPUTS —

A HEATING WATER PUMPS ARE EACH SIZED FOR 100% OF THE TOTAL DESIGN FLOW AND SHALL OPERATE BASED ON TRANSFORMER), OR LOSS OF PROOF, SHALL BE ALARMED TO THE BAS. THE FAILED PUMP SHALL DE—ENERGIZE AND SPECIAL FEATURES i

A 75}

- AR /S ANDEY | CONTROL (et REDUN BN THE STANDBY PUMP SHALL ENERGIZE. UPON PROOF OF LAG PUMP OPERATING, THE FAILED PUMP ALARM SHALL NALOG SROGRANS | £

: REMAIN UNTIL MANUALLY RESET BY OPERATOR. . a

B. Q%PENMG MWAAYTEORPI-ZléA?IlESTlsllB:IT”EDDECTC?U;EED”BUB;LODS,;GUQITN(? T"‘;%'f:gg S;;TF;EE T\/:/;A'\ATPEERRAPTLSJSFESOIT\I f_‘oE %EU?EDEﬁfé (T)EEIN B. HEATING WATER SUPPLY TEMPERATURE EXCEEDS 50°F (ADJ.) FOR 10 MINUTES SHALL GENERATE AN ALARM TO THE MEASURED CALC. 8 Qn| =
A "COUPLED” MODE (NORMAL MODE OF OPERATION) USING PRIMARY/SECONDARY HEATING WATER PUMPS ON THE BAS. Gl = | 2
HEATING WATER LOOP WHEN REMOTE BUILDING CONDITIONS ALLOW. A NOTIFIGATION SHALL BE GENERATED C. BUILDING REMOTE DIFFERENTIAL PRESSURE ABOVE THE HIGH LIMIT OR BELOW THE LOW LIMIT (LIMIT TO BE i _ oo & o = 8 5

X ESTABLISHED BY THE TAB CONTRACTOR AND BAS PROVIDER) SHALL BE ALARMED TO THE BAS. pa =) S L Z 2 | @ W w o =

3 i ”» ”» L O = = = = N —

PARTINSICATISNYGST\::\/SEEEIE\‘R;RTOTTZ BUILDING HEATING WATER SYSTEM IN OPERATING IN "COUPLED” OR "DECOUPLED” MODE. D HEATING WATER LOOP RETURN VALVE V1 SHALL FAIL OPEN. gl g é ﬁ ol I = = =z, § z |5 |, |19 § . Gl lels - RERE U=
- : o = a = o o = S = = ] = = = o | = < a = | =

A. HEATING WATER PUMPS SHALL BE INITIALLY MANUALLY INDEXED TO THE AUTOMATIC POSITION VIA THE HAND, OFF, E ?E'E'T%RMY F;)Lmi) FBLYOPVXSEYT/’:SSEVC;VESH\Z\ZLLSEQLLL OFF/’AI-ZlLN OPEN. " 2la|2|2l8 z 2182|2222 |2|8|a|=2|3|3|“|%]|3 =lgls|6|lelzlelu|lZ]e]8 w |
AUTO (HOA) SWITCH ON THE PUMP VARIABLE FREQUENCY DRIVE (VFD), AND SHALL BE ENABLED, DISABLED AND G UPON A LOSS OF BUILDING POWER. HEATING WATER DISTRIBUTION OPERATION SHALL BE DISABLED > 2 2 IO RS I I w | = % R I PR T N B I I | El2lalael|l=z|=|Z |||l =|2]|5 12120l = O |2
CONTROLLED BY THE BUILDING AUTOMATION SYSTEM (BAS). : ’ ' o Slalo &2l la|X|Elelz|=z]s S22 |FlelE8luls|L|w €| a Sl |el2le|d|3ls> cl2|z|"]|5 =

B. HEATING WATER VALVES SHALL BE OPENED, CLOSED AND CONTROLLED BY THE BAS. _ L e I = S =~ = v = =T = = I Bt | S l=l=x|>|2]|2 >z |3 FlTlElE|S|Y 2|l 5 |4q olw e |z ) | 2

C. THE HEATING WATER SYSTEM SHALL BE ENERGIZED: PART & — PROGRAMS: = S| F|z |5 Qla | |« < |lo|n|2]|9]¢Z S = | = S I R e Yl e |lw]| T3 z | 2| 3 — s ==

, A. THE BAS SHALL MONITOR PUMP STATUS AND ACCUMULATE RUNTIME OF THE PUMPS. THE BAS PRIMARY/STANDBY =) L w9l =lQ v = el 2 = Z Sl= ||« | w s || == & = g o~

1. MANUALLY THROUGH THE BAS OPERATOR'S WORKSTATION; OR PUMP PROGRAM SHALL BE WRITTEN BY THE CONTROLS PROVIDER TO ROTATE THE PRIMARY/STANDBY PUMPS AS = . 5123 a 2 = 5 Tla e S & 2135 —4=  »

2. AUTOMATICALLY WHEN THE OUTDOOR AIR TEMPERATURE IS BELOW 55 DEGREES FAHRENHEIT (ADJ.); OR FOE"LOWS. AMSHA A MARY/ M B el I I I L o = | = " S| = E
. . : = SYSTEM APPARATUS OR AREA = 2| 2 o | @ = =
i ﬁﬂgml:gﬁtg 8E i iEEDDﬁgézﬁE:‘%z @iﬁzg'iégyﬁffESYSSCTEEADUVLAELRVEPROGRAM’ AND/OR a. WHENEVERY A PUMP IS STARTED, THE BAS SHALL START THE PUMP WITH THE LEAST RUNTIME HOURS. g POINT DESCRIPTION g B - > | g
: b. IF THE PRIMARY PUMP HAS NOT CHANGED AFTER 7 DAYS, THE BAS SHALL FORCE A PRIMARY PUMP CHANGE. — B

PART 5 — PUMP CONTROL: B. THE DIFFERENTIAL PRESSURE DEMAND RESET PROGRAM SHALL BE WRITTEN BY THE BAS PROVIDER SO THE PUMP(S) CAMPUS HW DPT X A > X = 5

A. INITIALLY, TERTIARY PUMP BYPASS VALVE V3 AND HEATING WATER LOOP RETURN VALVE V1 SHALL BE FULLY OPEN OPERATE AT THE LOWEST SPEED AND PRESSURE REQUIRED TO SATISFY THE CURRENT LOAD. CAMPUS HW SUPPLY X | x X X X X | X 15 X — | =
TO ALLOW THE HEATING WATER LOOP (VIA OTHER PLANTS) TO SERVE THE BUILDING. BUILDING PUMPS, HWP—1 AND C. THE BAS SHALL BE CONNECTED TO THE VARIABLE FREQUENCY DRIVES FOR NUMERIC AND GRAPHIC DISPLAY OF ALL CAVPUS MW RETURN < | x 2 < | x e 2 O =
HWP—2 SHALL BE OFF. HEATING WATER PUMP PARAMETERS THAT ARE SPECIFIED TO BE DISPLAYED. 20

B. WHEN PUMP BYPASS VALVE V3 IS FULLY OPEN AND EITHER OF THE FOLLOWING CONDITIONS ARE MET: BAS TRENDING BUILDING HW SUPPLY N X X 15 X S §
a BEsz)DRBOEPLc;mN/ ;E?PCB)K:#D'FNOGR R1E0M?ATHEQUET)lngFEFAEDNJTl)AL\/V|PTEESTi|LéRiA|ISTAMESSUﬁfgwATBYEE\ZgT\E/AE\?lENTFLJELYBUcltglsNEG[;- OR PROVIDE TRENDS, HISTORIAN BACKUP AND GRAPHIC DISPLAY FOR ALL CONTROL POINTS AND CALCULATED SET POINTS BUILDING HW RETURN X X X 15 X =

: X PER SPECIFICATIONS. ALC SHALL INCLUDE TRENDS IN EACH PROGRAM FOR ALL NETWORK INPUTS (KNOWN AS ANI AND Ep
b. WHEN THE BUILDING HEATING WATER RETURN TEMPERATURE (TS—2) DROPS ABOVE ITS ALARM SETPOINT OF 160 BNI) IN A PROJECT HW LOOP RETURN V1 X X 5
DEGREES FAHRENHEIT (ADJ.), : o PUME BvPASs V3 ” »
THE PRIMARY BUILDING PUMP (HWP—1 OR HWP-2) SHALL BE ENERGIZED BY THE BAS.

C. THE PRIMARY BUILDING PUMP AS SELECTED BY THE PRIMARY/STANDBY PROGRAM SHALL BE SOFT STARTED TO A. THE BAS CONTROLLER SHALL MONITOR THE HEATING WATER SUPPLY TEMPERATURES (TS, TSS AND TS5), CHILLED HW PUMP CHWP-—1 X X X 15 | X X
MINIMUM SPEED AFTER MINIMUM BYPASS VALVE V2 HAS BEEN PROVEN FULLY OPEN. REDUCED STARTING SPEED HEATING RETURN TEMPERATURES (TS2 AND TS4) AND HEATING WATER FLOW TO THE BUILDING (FM1 AND FM2) AND
SHALL BE DETERMINED BY THE HIGHER OF THE TWO: MINIMUM FLOW OF THE PUMP OR THE MINIMUM SETTING OF CALCULATE CURRENT ENERGY DEMAND ON A CONTINUAL BASIS. THESE VALUES SHALL BE MADE AVAILABLE TO THE HW PUMP CHWP-2 X X X 15 | X X

: BAS AT ALL TIMES. /)
EEESEEDD’SEFNGSHT’ELSLHEE FAUDLJLJS#;?;USATNADBLBEAEAHEQL;IZH(TT;'BE) RANGE OF THE DRIVE. REDUCED STARTING SPEED SHALL a. ALARM WILL BE GENERATED AS FOLLOWS: INVALID READING: SENSOR READINGS INDICATE AN INVALID DEMAND BUILDING AW SUPPLY X X > X <E
’ : VALUE. REMOTE BLDG HW DPT X X 15 X — O

D. AFTER BUILDING PUMP HAS BEEN PROVEN ON, PUMP BYPASS VALVE V3 SHALL MODULATE CLOSED. .

E. THE BUILDING REMOTE DIFFERENTIAL PRESSURE SETPOINT SHALL BE MAINTAINED BETWEEN MAXIMUM AND MINIMUM b ;EigINDGEMF’;'éTA ﬁ'jgogii’?; v‘ii?‘ggoéﬁiey'LMLETME%N'LOEFZKA“;[;AEFESR&LTLHEEPE‘;‘D A(HDlill_lLYANI\I;)OE?:IQT?)E,\TDAANTE D HW MIN FLOW BYPASS VALVE V2 X U Z
PRESSURES. THE MAXIMUM PRESSURE LIMIT IS THE PRESSURE REQUIRED TO PROVIDE FULL FLOW TO ALL BUILDING VEAR—TO—DATE BASIS ’ ’ ' D: —
END—USE HEATING WATER CONTROL VALVES SIMULTANEOUSLY EXCLUDING THE MINIMUM BYPASS VALVE V2 c. USAGE HISTORY: THE CONTROLLER WILL MONITOR AND RECORD HEATING WATER ENERGY METER READINGS SO AS
(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 TO PROVIDE AN ENERGY CONSUMPTION HISTORY, USAGE READING WILL BE RECORDED ON A DAILY, MONTH-TO- NOTES:

F. THE PUMP SPEED SHALL BE MODULATED VIA ITS RESPECTIVE VFD TO MAINTAIN THE BUILDING REMOTE DIFFERENTIAL DATE, AND YEARZTO=DATE "BASIS. . HYDRONIC DIFFERENTIAL PRESSURE MANIFOLDS SHALL REFERENCE DETAIL A/C-602 FOR COMPONENTS AND m <E

: INSTALLATION.

PRESSURE SETPOINT AS BEEN BY DIFFERENTIAL PRESSURE TRANSMITTER DPT-2. BAS GRAPHICS Qj

G. ON A DROP IN THE BUILDING REMOTE DIFFERENTIAL PRESSURE WITH THE MINIMUM FLOW BYPASS VALVE FULLY A.  THE FOLLOWING DATA SHALL BE DISPLAYED ON A DASHBORAD GRAPHIC FOR THE BUILDING. U
CLOSED, THE LOOP PRIMARY PUMP SPEED SHALL BE INCREASED VIA THE PUMP VFD TO MAINTAIN THE BUILDING 1. BUILDING NAME Q
REMOTE DIFFERENTIAL SETPOINT. 2. BUILDING AREA (SF)

H. ON A RISE IN THE BUILDING REMOTE DIFFERENTIAL PRESSURE THE PUMP SPEED SHALL BE DECREASED TO MAINTAIN 3. BUILDING PEAK DEMAND LOAD (TONS) T
THE BUILDING REMOTE DIFFERENTIAL SETPOINT. 4. CAMPUS LOOP HW FLOW (GPM) ,J

I.  THE BUILDING REMOTE DIFFERENTIAL PRESSURE SETPOINT SHALL BE DETERMINED BY THE BAS PROVIDER AND TAB 5. CAMPUS LOOP HW SUPPLY TEMPERATURE (°F) O O
CONTRACTOR AS REQUIRED TO ACHIEVE THE REQUIRED BUILDING SYSTEM PERFORMANCE. 6. CAMPUS LOOP HW RETURN TEMPERATURE (°F)

J.  THE HEATING WATER DIFFERENTIAL PRESSURE SETPOINT (DPT—2) SHALL BE RESET TO ALWAYS HAVE ONE HEATING 7. CAMPUS LOOP DELTA-T = HWR TEMP — HWS TEMP (°F) Qj
WATER CONTROL VALVE ON ITS PIPING DISTRIBUTION 80% OPEN SO THE PUMP OPERATES AT THE LOWEST SPEED 8. BUILDING LOOP HW FLOW (GPM) >—<
AND PRESSURE REQUIRED TO SATISFY THE CURRENT LOAD (DEMAND RESET). EVERY 15 MINUTES ALL HEATING WATER 9. BUILDING LOOP HW SUPPLY TEMPERATURE (°F) E %‘
VALVES SHALL BE POLLED. WHEN THE MOST OPEN HEATING WATER VALVE IS MORE THAN 80% OPEN, THE BAS 10. BUILDING LOOP HW RETURN TEMPERATURE (°F) Z
SHALL THE RESET THE DIFFERENTIAL PRESSURE SETPOINT UP BY 0.5 PSI. WHEN ALL HEATING CONTROL VALVES ARE 11. CALCULATED BUILDING TONS, TONS — (500 X CAMPUS LOOP GPM X CAMPUS LOOP DELTA-T)/12000 —

60% OPEN OR BELOW, THE BAS SHALL RESET THE DIFFERENTIAL PRESSURE SETPOINT DOWN BY 0.25 PSI. 12. CALCULATED BUILDING SF/TON (/ ) O

K. PUMP BYPASS VALVES AND V3 SHALL OPEN AND CLOSE WITHIN 60 SECONDS. 13. BUILDING % LOAD (CALCULATED TONS/PEAK DEMAND TONS X 100) D:

PART 4 — PUMP MINIMUM FLOW BYPASS CONTROL VALVE 14 CAMPUS LOOF DIFTERENTIAL PRESSURE (POID) ;’

- : 15. BUILDING LOOP DIFFERENTIAL PRESSURE (PSID) &1

A. lg; gE‘A?EE ;NCAJESAmICNSIM;J&AD FIISEXVWIB,\IYGPSASS SHALL BE PROVIDED BY AN END OF LINE 2—WAY VALVE V2 AS CALLED 16. CAMPUS LOOP SUPPLY PRESSURE (PSIG)

. 17. COUPLED OR DECOUPLED PUMP MODE >

B. MINIMUM FLOW BYPASS LINE AND 2-WAY BYPASS VALVE FLOW SHALL BE SIZED TO ALLOW FOR A SINGLE HEATING 18. BUILDING PUMP STATUS (ON/OFF) Q
WATER PUMP’S RECOMMENDED MINIMUM FLOW WITH ALL LOAD CONTROL VALVES CLOSED. THE PUMP MANUFACTURER Di
SHALL PROVIDE THE MINIMUM FLOW RATE TO THE BAS PROVIDER AND TESTING, ADJUST AND BALANCING (TAB) Z
CONTRACTOR. D <E

C. THE MINIMUM FLOW BYPASS VALVE SHALL BE A NORMALLY OPEN VALVE. Q

D. 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 Z
MINIMUM FLOW WHEN THE SYSTEM CALLS FOR PUMP OPERATION. m

E. FOLLOWING THE CONFIRMED START OF THE LEAD HEATING WATER PUMP AT MINIMUM SPEED, THE BAS SHALL FIRST <[j
MODULATE THE MINIMUM FLOW BYPASS VALVE TO MAINTAIN SYSTEM DIFFERENTIAL PRESSURE. E

F. ON A DROP IN THE BUILDING REMOTE DIFFERENTIAL PRESSURE BELOW SETPOINT, BEFORE INCREASING HEATING %‘ E
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
CLOSED, THE LEAD PUMP SPEED SHALL BE INCREASED VIA THE PUMP VFD TO MAINTAIN SYSTEM DIFFERENTIAL BUILDING REMOTE DIFFERENTIAL
PRESSURE SETPOINT (REFER TO PART 3 — PUMP CONTROL). DRAWN VG

G. ON A RISE IN BUILDING REMOTE DIFFERENTIAL PRESSURE ABOVE SETPOINT, THE REVERSE SHALL OCCUR. GENERAL NOTES: PRESSURE DPT—2

H. ON A RISE IN BUILDING REMOTE DIFFERENTIAL PRESSURE WITH THE PUMP OPERATING AT MINIMUM SPEED, THE 1. PROVIDE PRESSURE TEST PLUGS ACROSS DPT FOR TAB AND o Sidg W BLDGRF R DESIGNED | FMD ENG/UEM
MINIMUM FLOW BYPASS VALVE SHALL MODULATE OPEN. bldg.HWx.HWR2TMP | Al | HW Refurn Temp bldg.HWx.HWRITMP | Al | HW Refurn Temp COMMISSIONING VERIFICATION AND TROUBLESHOOTING. bldg.HWx.MINFVP | Al | CHECKED FMD ENG/UEM

T T — bldg.HWx.BLDGDP
— DATE 08,/01/2025
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P u [ 152 u = V2
| P Il [ 1 ) < /
l l J' ‘
TYPICAL TWO—WAY RETURN TYPICAL TWO—WAY RETURN
Y VALVE FOR BUILDING LOADS VALVE FOR BUILDING LOADS
&
— —
DECOUPLER
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- VALVE EXAMPLE EXAMPLE
bldg HWx.BYPV | Al |  Valve Position - BUILDING LOAD BUILDING LOAD
B bldg.HWx.SUPFLW | Al [ HW Supply Flow (E G. AHU (E G. AHU
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T CST
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bldg.HWX.LOOPDP | Al | HW DPT—1 - —\—- _ |
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LOOP PRESSURE HWP—1 S/S m bldg.HWx.CHWPSS é\—l LOOP HW
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OPTIONAL FEATURE
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bldg.HXHWx.RWT | Al | BLDG HWR Temp

| |
\ \
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| T _r CSt
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‘ 11 1l VFD ‘
| , . |
| e |
} bldg.HXHWx.PHWPST | DI | PHWP-1 Status | |_ N—C_PHWP—1 5/5 | DO | bldg. HXHWx.PHWPSS }
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FROM DCW/NPW N

bldg.HXHWx.SWIMP | Al | HW Supply Temp - J

DCW /NPW
(CHW MAKEUP) ——

SYSTEM ¢

C—406 NOTES (#)

: MAKE—UP LINE IS INTENDED FOR FILL PURPOSES AFTER DRAINING PORTIONS OF
THE SYSTEM.

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

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

4 CHILLED WATER RETURN PRESSURE SHALL BE CALCULATED POINT. REFER TO
DETAIL ON SHEET 1/C—602.

5 THE PUMP MANUFACTURER SHALL PROVIDE THE MINIMUM FLOW RATE TO THE BAS
PROVIDER AND TESTING ADJUST BALANCING (TAB) CONTRACTOR.
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

6 WITH ALL LOAD CONTROL VALVES CLOSED. THE PUMP MANUFACTURER SHALL
PROVIDE THE MINIMUM FLOW RATE TO THE BAS PROVIDER AND TESTING ADJUST
BALANCING (TAB) CONTRACTOR.

8 ENGINEER TO DETERMINE PLACEMENT OF BUILDING REMOTE DIFFERENTIAL
PRESSURE TRANSDUCER.
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SEQUENCE OF OPERATION

General: BAS shall fully control the building heating water system and equipment and

prov

ide monitoring and diagnostic information for management purposes.

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

Primary HW Pumps (Optional) :

1.

Pum

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,
PHWP—1 and PHWP-2 shall be off.

When pump bypass valve V4 is fully open and either of the following conditions

are met:

a. 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
(adj.) OR

b. When the heat exchanger heating water return temperature (TS—4) drops below
its alarm setpoint of 160 degrees fahrenheit (adj.),
the primary heating water pumps (PHWP—1 or PHWP—2) shall be energized by
the BAS.

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

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 be set during testing, adjusting and balancing (TAB).

After primary heating water pump has been proven on, pump bypass valve V4

shall modulate closed.

The primary heating water 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 the heat exchanger. 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.

The pump speed shall be modulated via its respective VFD fo maintain the primary

heat exchanger differential pressure setpoint.

The primary heat exchanger differential pressure setpoint shall be determined by

the BAS provider and TAB contractor as required to achieve the required building

system performance.

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

Secondary HW Pumps: BAS shall control the pumps as follows:

1.

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
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.

2. 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
the lag pump and enunciate a level 1 alarm.

3. 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
(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
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
pump capacity for at least 5 minutes (adjustable) the lag pump shall be ramped
down to minimum speed and stopped.

4. On start and stop, the VFD shall ramp to speed and slow down within adjustable
acceleration and deceleration limits.

Heating Water Valve : BAS shall modulate the primary heating water valve via PID loop

to maintain the secondary heating water temperature set point. Whenever secondary

pum

p flow is not proven the primary heating water valve shall be closed.

Low Temperature Alarm : BAS shall enunciate an alarm whenever the following is true:

1.

Secondary heating water system has been enabled for at least 15 minutes (adj.)
AND

Secondary heating pump status has not been proven for at least 5 minutes (adj.)
AND

Secondary heating water supply temperature drops below set point minus 7°F (adj.)
for 10 minutes (adj.) continuously.

Graphics and Trends : Provide trends, historian backup and graphic display for all

cont

rol points and calculated setpoints per specifications. ALC shall include trends in

each program for all network inputs (known as ANl and BNI) in a project.
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DRAWN IVG

DESIGNED FMD ENG/UEM

CHECKED FMD ENG/UEM

DATE 08/01/2025
C406 POINTS LIST
POINT TYPE
POINT NAME POINT IO DESCRIPTOR REMARKS
Al |AO| DI |DO
bldg.HXHWx.WVP HW Valve Pos 1 01010
bldg.HXHWx.SWTMP HW Supply Temp 1 00| O
bldg.HXHWx.SPST SP—2 Status ojljof1]0
bldg.HXHWx.SPST SP—2 Status 1 0|00
bldg.HXHWx.SPST SP—1 Status 1 0|00
bldg.HXHWx.SPST SP—1 Status o|lo0f1]0
bldg.HXHWx.SPss SP—1 S/S 0O]l]0|0]1
bldg.HXHWx.SPSS SP—-2 S/S O]l]0|[0]1
bldg.HXHWx.SPSPD SP—2 Speed oO|l1[0]O0
bldg.HXHWx.SPSPD SP—1 Speed oO|l1[0]O0
bldg.HXHWx.SPALRM SP—-2 Alarm olo0f1]0
bldg.HXHWx.SPALRM SP—1 Alarm oOlj]o0of1]0
bldg.HXHWx.RWT BLDG HWR Temp 1 0|00
bldg.HXHWx.PHWSPD PHWP—2 Speed oO|l1[0]O0
bldg.HXHWx.PHWPST PHWP—2 Status 1 01010
bldg.HXHWx.PHWPST PHWP—1 Status olJ]of1]0
bldg.HXHWx.PHWPST PHWP—1 Status 1 01010
bldg.HXHWx.PHWPSS PHWP-2 S/S 0O]l]0|[0]1
bldg.HXHWx.PHWPSS PHWP—1 S/S 0O]l]0|[0]1
bldg.HXHWx.PHWPSPD PHWP—1 Speed ol1]olo <REV7> UGA
bldg.HXHWx.PHWPALRM PHWP—2 Status olJof1]0
bldg.HXHWx.PHWPALRM PHWP—2 Alarm ojJof1]0 STANDARDS
bldg.HXHWx.PHWPALRM PHWP—Alarm olJof1]0
bldg.HXHWx.PCHFLW BLDG HWS Flow 1 01010 UPDATE
bldg.HXHWx.LOOPDP Differential Pressure 1 O[O0 ]O SUMMER 2026
bldg.HXHWx.HWV HW Valve O]l 1[0]O0
bldg.HXHWx.HWRVP Loop HW Valve Pos 1 01010
bldg.HXHWx.HWRV Loop HW Valve 0 11010
bldg.HXHWx.HWRT HW Return Temp 1 0[O0 ]| O
bldg.HXHWx.HWRST LOOP HWS Temp 1 01010
bldg.HXHWx.HWFLW LOOP HWS Flow 1 01010
bldg.HXHWx.HWDP Differential Pressure 1 0|00
bldg.HXHWx.CHWSP HW Supply Pressure 1 010710
bldg.HXHWx.CHWRP HW Return Pressure 1 0|00
bldg.HXHWx.BLDGSP HW Supply Pressure 1 0|00 BUILDING HW
bldg.HXHWx.BLDGRP HW RPT-2 1 0|00
bldg.HXHWx.BLDGDP HW DPT—2 1T lolo]o HEAT
TOTALS 1916 (8| 4
EXCHANGER
CONNECTION
NOTES
1. Locate remote differential pressure sensor at most remote HW coil, as directed.
Install transmitter and bypass assembly no higher than 6 feet AFF.
2. Provide communications interface to the control system for diagnostic point
information.
3. Hydronic differential pressure manifolds shall reference detail A/C—602 for 20 OF 23
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SEQUENCE OF OPERATION

GENERAL: THE VARIABLE AIR VOLUME REDUNDANT MANIFOLD EXHAUST FAN SYSTEM SHALL
BE FULLY CONTROLLED BY THE BAS. BY DEFAULT THIS SYSTEM SHALL RUN
CONTINUOUSLY AND REQUIRE OPERATOR OVERRIDE TO STOP.

TYPICAL EXHAUST FAN CONTROL : BAS SHALL CONTROL THE STARTING AND STOPPING OF

EACH EXHAUST FAN AS FOLLOWS:

1. START/STOP: BAS SHALL COMMAND THE EXHAUST FAN TO RUN CONTINUQUSLY. TwO
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
HOURS (ADJ.) OR WHEN MANUALLY SELECTED BY THE OPERATOR.

2. PROOF: BAS SHALL PROVE FAN OPERATION VIA VFD STATUS INPUT. UPON FAILURE OF
A FAN, BAS SHALL IMMEDIATELY START THE STANDBY FAN.

3. VFD CONTROL: WHEN THE FANS ARE ENERGIZED, BAS SHALL CONTROL THE SPEED OF Qﬂ

Facilities Management Division

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
ACCELERATION AND DECELERATION LIMITS. UPON INITIAL START EXHAUST FAN SPEED
SHALL BE CONSTRAINED TO MINIMUM UNTIL ISOLATION DAMPER LIMIT POSITION (LS-1,
2, 3) IS PROVEN.

4. VFD ALARM: THE BAS SHALL MONITOR A COMMON ALARM OUTPUT FROM EACH DRIVE
AND REPORT WHEN ACTIVE.

5. EXHAUST DUCT PRESSURE SETPOINT: THE EXHAUST DUCT STATIC PRESSURE SETPOINT
SHALL BE SET BY TAB TO MEET SCHEDULED HAZARDOUS EXHAUST FLOW AND PREVENT
EXHAUST FAN PLUME DISCHARGE FROM FALLING BELOW ITS LOW LIMIT THRESHOLD.

The University of Georgia

TYPICAL DAMPER CONTROL : BAS SHALL CONTROL THE DAMPERS AS FOLLOWS:
1. EXHAUST FAN ISOLATION DAMPER:
A. 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

Fngineering Department

SEPARATE DIGITAL OUTPUT POINT TO PREVENT REVERSE FLOW WHEN STARTING A

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

AFTER 2 MINUTES (ADJUSTABLE), SHUT DOWN THE FAN AND MOVE TO NEXT

AVAILABLE.

BAS SHALL MONITOR CONTACTS ON LIMIT SWITCHES AND DAMPER ACTUATORS TO

REFLECT ACTUAL POSITION ON GRAPHICS. BAS SHALL GENERATE AN ALARM WHEN

bldg.EFx.SPD COMMANDED DAMPER POSITION DOES NOT MATCH ACTUAL WITHIN 30 SECONDS
(ADJ).

. DILUTION DAMPER: UPON SYSTEM START THE DILUTION DAMPER SHALL BE CLOSED.

bldg.EFx.ST EF—1 Status WHEN EXHAUST FANS ARE OPERATING AT MINIMUM SPEED FOR 1 MINUTE (ADJ.)

Z VFD CONTINUOUSLY AND THE EXHAUST STATIC PRESSURE IS BELOW SET POINT, DUCT
J ) STATIC PRESSURE IS TOO LOW, THE DILUTION DAMPER WILL BE MODULATED OPEN TO

M1 MAINTAIN THE EXHAUST STATIC PRESSURE AS READ AT DPT1 AT THE EXHAUST STATIC

K PRESSURE SET POINT MINUS 0.1” W.C. (ADJ.) TO MAINTAIN CONSTANT DISCHARGE

o
o

Interface —— EF—1 Enable bldg.EFx.SS

El

I

EF—1 Speed

>
(@]

NOTE 1

— bldg.EFx.ALRM
| Al| M1 Feedback ‘

I

=)

I

EF—1 Alarm

=)

VELOCITY (ADJ.) AT THE STACK OUTLET.

]

Dilution Damper | A0 | bldg.EF.DILUTION

GRAPHICS AND TRENDS : 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 BNI)
IN A PROJECT.

N.C.

[
TY OF GEORGIA

C501 POINTS LIST
D—4 \ec.

[ e POINT TYPE

‘ ‘ = [or] POINT NAME POINT 10 DESCRIPTOR REMARKS
Al [ao] bl [pO

bldg.EFx.SS

R
RS

]

[
n
4 1

o
o

Interface ———— EF-2 Enable

LS-3
bldg.EFx.SPD 1S—3

I

v

EF—2 Speed

>
o

NOTE 1

— bldg.EFx.ALRM
| Al| M2 Feedback ‘

I

EF—2 Alarm LS-3
bldg.EFx.ST EF—3 Status
EF—2 Status

bldg.EFx.ST
bldg.EF.AFMS | Al [ Exhoust Air Flow VED Siak bldg.EFx.ST EF—2 Status
- bldg.EFx.ST EF—1 Status
M2 bldg.EFx.ST EFx Status
bldg.EFx.SS EF—3 Enable
bldg.EFx.SS EF—2 Enable

bldg.EFx.SS EF—1 Enable

=)

I

"EF—STAT”
"EF—STAT”
"EF—STAT”
"EF—STAT”
"EF-SS”
"EF-SS”
"EF-SS”
"EF-SPD”
"EF-SPD”
"EF—SPD”

]

=)

[

UN

=

>
.
%]
N

TN
=
11

!

bldg.EFx.SPD EF—3 Speed
bldg.EFx.SPD EF—2 Speed

TH
STANDARD CONTROL DRAWINGS

[

|

HAZARDOUS LAB TJ L
EXHAUST — D-2 ] |

bldg.EFx.ALRM EF—3 Alarm EF-A”

m
I\
M
I — bldg.EFx.SPD EF—1 Speed
-
\
()

!

- bldg.EFx.ALRM EF—2 Alarm CEF—A” DRAWN IVG

bldg.EFx.ALRM EF—1 Alarm "EF—A” DESIGNED FMD ENG/UEM

—

bldg.EF.DP Exhaust Press DPT1:”EXH-DP” CHECKED FMD ENG/UEM

DPT1

bldg.EF.DILUTION Dilution Damper

DPT1: EXH-DP DATE 08/01,/2025

bldg.EF.AFMS Exhaust Air Flow DPT1:”"EXH—DP”
[S_3 | DI | M3 Feedback
bldg.EFx.SS M2 Feedback

M1 Feedback

]

[

o
o

Interface EF-3 Enable

I

o|o|lo|o|o|Oo|=|=|—|O|lO|OC|O|O|O|=|=|=|=|=|~|~

EF—3 Speed

>
(@]

NOTE 1 bldg.EFx.SPD

'
#
1
— bldg.EFx.ALRM
J_ | Al | M3 Feedback
bldg.EF.DP | al[ Exhaust Press bldg.EFx.ST

L] VFD
-
‘ NOTES

= 1. Provide an ASHRAE 135 compliant (BACnet MS/TP or IP) communications interface
to the control system for diagnostic point information. Include the following
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
graphic screen also include the motor nameplate brake horsepower.

gAl=|=]=|=|O|=|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O

ArlO|O|O|O|—-|O|O|O|O|(—= ||~ |O|lO|O|O|O|O|O|OC|O|O

[N} ol fol Nol Fol Fol fol fol lo) fol fol Fol Fol Il B Bl fol ol ol Fol fol fol o)

TOTALS

o

I

=)

EF-3 Alarm

I

EF-3 Status

=)

[

LS=3

ELECTRIC LADDER DIAGRAMS

TYPICAL EXHAUST FAN VEFD (REV.7) UGA
STANDARDS

UPDATE
SUMMER 2025

|
9y

?

:
299

Exhaust

Fan

bldg.EFx.ST | o | EFx Status

— —

—

dg.EFx.ALRM [ DI[  EFx Alarm

b

Start

S

Safety @)\@ S g
pee

Stop Circuit

Alarm Status
PP QP | 99 VAV
L \ LABORATORY

9.EFx.SPD EXHAUST

@ Damper
Actuator
=

Damper

DO|  bldg.EFx.SS £

<3

EFx Enable

EFx Speed  [AO| b

1t

o

LSx

24 VAC
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bldg.OAx.OATEMP | Al | OA Temperature

T'_'
|
|
#
|
|
|

0000000

-
|
|
A
|
|
|

HS1

bldg.0Ax.0AHUM

| A [ 0A Humidity

OUTSIDE AIR SENSORS

A—Co01 POINTS LIST

POINT TYPE
POINT NAME POINT IO DESCRIPTOR REMARKS
Al [AO| DI [DO
bldg.0Ax.OATEMP OA Temperature 1 O[O0 ]| O
bldg.0Ax.OAHUM OA Humidity 1 0]10]|0
TOTALS 21000

NOTES

1. 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

SUCH THAT SOLAR RADIATION, EXHAUST, HEATING SOURCES, AND COOLING SOURCES

WILL NOT AFFECT SENSOR READINGS.

2. BAS SHALL CONTINUOUSLY CALCULATE ACTIVE OA ENTHALPY FOR USE BY BUILDING

SUBROUTINES.

3. GRAPHICS SHALL DISPLAY CAMPUS AIR STATION VALUES ALONG WITH THESE LOCAL

OUTSIDE AIR STATION VALUES. LOCAL VALUES SHALL BE USED FOR ALL BUILDING
SEQUENCES BY DEFAULT. AN “ON” GRAPHIC OPTION SHALL BE PROVIDED FOR THE
OPERATOR TO CHANGE TO CAMPUS VALUES FOR SEQUENCING.

LA ]

5

hi’_Dl-LTUOW

L= |

INDOOR PRESSURE
SENSOR

BUILDING PRESSURE

OUTDOOR PRESSURE
SENSOR

SENSORS

B—Co601 POINTS LIST

POINT TYPE
POINT NAME POINT 10 DESCRIPTOR REMARKS
Al [AO| DI |DO
bldg.BLDGDP BLDG Pressure 1 00| O
TOTALS 1 0]0]0

NOTES

GENERAL: LOCATE BOTH INDOOR AND OUTDOOR PRESSURE IN ACCESSIBLE LOCATIONS
FOR MAINTENANCE. LOCATE SENSOR IN CONTROL PANEL IN MECHANICAL ROOM.

INDOOR PRESSURE SENSOR : SHALL BE PLATE STYLE WALL MOUNTED TYPE SENSOR.

OUTDOOR PRESSURE SENSOR : SHALL BE EXTERIOR GRADE WALL MOUNT PRESSURE
SENSOR TYPE.

PRESSURE SENSING TUBES : RUN ALL TUBES FOR SENSING AIR PRESSURE IN MINIMUM

3/870 TUBING. MAX LIMIT OF INDIVIDUAL TUBE LENGTH IS 100" FOR MAINTENANCE AND
PRESSURE ACCURACY UNLESS OTHERWISE SPECIFIED BY MANUFACTURER OR EOR.

['acilities Management Division
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bldg.UHx.ZTMP |A\| Zone Temp

¥

W

F—-— -]
N\

C—Co601 POINTS LIST

]

bldg.HUMx.RAHUM | Al | Return Humidity

A

T
) b—
N

—

bldg.HUMx.SAHUM | Al | Supply Humidity

¥

|
S1

T

POINT TYPE
POINT NAME POINT IO DESCRIPTOR REMARKS
Al |AO| DI |DO
bldg.UHx.ZTMP Zone Temp 1 01010
bldg.UHx.FSTAT AHx SF Status 0]J]0f1]0
bldg.EHx.SS EHx Start/Stop 01001
TOTALS 1 0|1 1

[Tccocococoo

10 ft or minimum

—oocooooooo00000poo0o0o000]

[[co00000

dispersion distance

0o0o00000]]

SEQUENCE OF OPERATIONS

GENERAL: WHERE SMOKE/FIRE DAMPERS ARE INSTALLED THAT CAN ISOLATE THE

D2

-
|
|
|
|
|
|
|

'jow DPS1

hi

Interlock
Safety

D—Co601 POINTS LIST

POINT NAME POINT IO DESCRIPTOR POINT TYPE REMARKS

Al |AO| DI [DO
bldg.HUMx.STAT Humidifier Status O|l0|1]0
bldg.HUMx.SAHUM Supply Humidity 1 00| O
bldg.HUMx.RAHUM Return Humidity 1 00| O
bldg.HUMx.HSIG Humidifier Signal 0O]l1]10]0
bldg.HUMx.ENB Humidifier Enable 0]0]|0]|1
bldg.HUMx.ALRM Humidifier Alarm 0101 0
TOTALS 211121

SEQUENCE OF OPERATIONS

THE UNIVERSITY O GEORGIA
STANDARD CONTROL DRAWINGS

DAMPER

NOTE 1 GENERAL: ADD THIS SCHEMATIC AND SEQUENCE TO AHU WHERE REQUIRED BY
DISCHARGE OR SUCTION SIDE OF A FAN, APPROPRIATE PRESSURE SWITCHES SHALL BE MECHANICAL DESIGN.
INSTALLED TO PROTECT THE DUCT WORK. ! T e oo e DRAWN VG
I . .
EHx Start/St |DO| bldg.EHX.SS SMOKE /FIRE DAMPER ARE DIRECTLY CONTROLLED BY THE FIRE ALARM SYSTEM AND — J HUMIDIFER CONTROL : BAS SHALL CONTROL THE HUMIDIFIER AS FOLLOWS: DESIGNED FMD ENG/UEM
SIS Lo Ak POWERED BY DIVISION 26. NO CONTROL OR POWER OF LIFE SAFETY DEVICES THROUGH Humidifier Signal |AO| bldg.HUMx.HSIG 1. HUMIDIFIER ENABLE : WHENEVER THE AH IS ENERGIZED IN OCCUPIED MODE, OUTSIDE CHECKED FMD ENG/UEM
— THE BUILDING AUTOMATION SYSTEM SHALL BE ALLOWED. — AIR TEMPERATURE IS BELOW 55°F (ADJ.), AND RETURN HUMIDITY IS BELOW SET
bldg.UHx.FSTAT | DI |  AHx SF Status bldg.HUMx.STAT m Humidifier Status POINT THE HUMIDIFER SHALL BE ENABLED. DATE 08/01/2025
PRESSURE SWITCH : UPON ACTIVATION OF A HIGH OR LOW PRESSURE SAFETY SWITCH bidg UM ALRN ] 01 [ Hurmidifier Alarm 2. HUMIDIFER SIGNAL : WHEN THE HUMIDIFIER IS ENABLED THE HUMIDIFIER SIGNAL
THE FAN SHALL BE HARDWIRED TO SHUT DOWN IMMEDIATELY. AUXILIARY CONTACTS ON —l—‘ SHALL BE MODULATED TO MAINTAIN THE HUMIDFICATION SETPOINT PER THE LOWER
THE SWITCH SHALL BE USED TO GENERATE AN ALARM AT THE BAS. / OF:
___________J A. A RA PID LOOP TO MAAIN THE HUMIDIFICATION SETPOIN (INITIALLY 40%,
ADJUSTABLE).
B. A PROPORTIONAL ONLY LOOP MAINTAINING MAXIMUM SUPPLY HUMIDITY AT 90%
(ADJ.).
3. HUMIDIFIER ALARM : WHEN HUMIDIFIER ALARM OUTPUT IS ACTIVE BAS WILL REMOVE
HUMIDIFIER ENABLE AND SEND ALARM TO OWS.
POINT TYPE POINT TYPE
POINT NAME POINT 10 DESCRIPTOR REMARKS POINT NAME POINT 10 DESCRIPTOR REMARKS
Al | AO| DI |DO Al | AO| DI |DO
iD_‘i Low Stalic Press bldg FSDXHSP m High Stafic Press bldg.EFx.ST EFx Status 1 O[O0 ]|O bldg.EFx.ST EFx Status 1 00| O
'—|_' ‘—|—' bldg.EFx.SS EFx S‘rarf/Sfop 0 0 0 1 bldg.EFx.SS EFx Sfclrf/S‘rop 0 0 0
T T TOTALS 1 0|10 |1 TOTALS 1 0101
) % | Fan A D nterack '
an Access Door nterloc
DPS1 i — DPS1 i <}%£E\].77> [J(}Z\
]
— STANDARDS
g
SMOKE /FIRE SMOKE /FIRE UPDATE
' EXHAUST AIR SUMMER 2025

DAMPER

=]

]

[

TYPICAL FIRE/SMOKE DAMPER SAFETY

SEQUENCE OF OPERATIONS

]

GENERAL: WHERE SMOKE/FIRE DAMPERS ARE INSTALLED THAT CAN ISOLATE THE

DISCHARGE OR SUCTION SIDE OF A FAN, APPROPRIATE PRESSURE SWITCHES SHALL BE
INSTALLED TO PROTECT THE DUCT WORK.

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
THE BUILDING AUTOMATION SYSTEM SHALL BE ALLOWED.

PRESSURE SWITCH : UPON ACTIVATION OF A HIGH OR LOW PRESSURE SAFETY SWITCH

THE FAN SHALL BE HARDWIRED TO SHUT DOWN IMMEDIATELY. AUXILIARY CONTACTS ON
THE SWITCH SHALL BE USED TO GENERATE AN ALARM AT THE BAS.

=

[

[oo]

TYPICAL

INTERLOCKED EXHAUST FAN

SEQUENCE OF OPERATIONS

EXHAUST FAN: BAS SHALL CONTROL THE EXHAUST FAN AS FOLLOWS.

1. THE EXHAUST FAN SHALL BE ENERGIZED WHENEVER THE ASSOCIATED AHU IS
OPERATING IN THE OCCUPIED MODE.

2. BAS SHALL PROVIE FAN OPERATION AND USE THE STATUS INDICATION TO
ACCULUMATE RUNTIME.

MISC.
CONTROLS
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N

LOW PRESSURE
PIPE

HIGH PRESSURE

bldg.SYSx.LPT | Al | Low Pressure

3

Ol °

/2% NPT/
COPPER TYP.

TYPICAL HYDRONIC

A—Co02 POINTS LIST

POINT TYPE

POINT NAME POINT IO DESCRIPTOR REMARKS
Al [AO| DI [DO
bldg.SYSx.LPT Low Pressure 1 O[O0 ]| O Calculated point.
bldg.SYSx.HPT High Pressure 1 O[O0 ]| O
bldg.SYSx.DPT Differential Pressure 1 O[O0 ]|O
TOTALS 31000

NOTES

PIPE
METER — - —— - > bldg.5YSx.DPT E Differential Pressure
MANIFOLD GAUGE
PIPING
LOW HIGH DRAIN
Pt Pt
NOTE 1
l—/ High Pressure E bldg.SYSx.HPT
4 Q
YN

q | |
\\—4/2” NPT |E)|

COPPER TYP.

DIFFERENTIAL PRESSURE MANIFOLD

1. UTILIZE X”x1/4” NPT FLARE FITTING FOR DRAIN LINE CONNECTION TO ALLOW FOR
PORT CONNECTION FOR ON-SITE PRESSURE TESTING.

2. SHOWN IS TYPICAL INSTALLATION SCHEMATIC FOR HYDRONIC DIFFERENTIAL PRESSURE
MANIFOLD, TRANSDUCERS AND GAUGES. BASIS OF DESIGN FOR METER IS VERIS
METER AND MANIFOLD PWLXO0S5S.

3. ADD CALCULATED POINT FOR RETURN PRESSURE.
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