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C-000 TITLE SHEET

C-001 CONTROL SYMBOLS & ABBREVIATIONS

Cc-101 FAN COIL UNIT (4-PIPE)

Cc-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 VRF (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-501 VAV MANIFOLD LABORATORY EXHAUST

C-601 MISCELLANEOUS CONTROLS

MR D oDk

OUTSIDE AIR SENSORS
HEADERED FAN
ELECTRIC UNIT HEATER

HUMIDIFIER

FIRE/SMOKE DAMPER SAFETY
INTERLOCKED EXHAUST FAN

DESIGNER NOTES

1. 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 JUDGMENT BASED ON SPECIFIC PROJECT
REQUIREMENTS.

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

3. SEQUENCES HERE ASSUME ALC CONTROL OF ALL BUILDING SYSTEMS.
DESIGNER SHALL FAMILIARIZE THEMSELVES WITH HOW THE BUILDING
SYSTEMS NOT IN THE SCOPE OF THEIR PROJECT FUNCTION AND MODIFY
SEQUENCES TO BE INTER OPERABLE.
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CONTROL SYMBOLS

I
H

TRANSMITTER (0 — 5° RANGE) %

BYMBOL DESCRIPTION DESCRIPTION
DDC PONT DESCRIPTOR
 S— ] R ety
— ANALOG INPUT oo DISCONNECT SWTCH
DI - DIGITAL INPUT oto
A0 — ANALOG QUTPUT olo
DO - DIGTAL QUTPUT
TEMPERATURE SENSOR
@-‘J‘U’U‘U— WTH AVERAGNG ELEWENT CONTROL TRANSFORMER
120v
TEMPERATURE SENSOR WTH
@—'!: SINGLE PONT ELENENT ®AE RELAY COLS
TEMPERATURE SENSOR
WTH PPE WELL a FUSE
oL
SPACE TENPERATURE SENSOR oo THERMAL OVERLOAD
NORMALLY OPEN AND NORMALLY
ﬁ_.-_.‘ CARBON DIOXIDE DUCT SENSOR ollo afo CLOSED CONTACTS
ae HAND—OFF—AUTO
o CURRENT SENSOR o® oF SELECTOR SWTCH
A0
Y= '
SNOKE DETECTOR . WRING DESIGNATION. _ (NO, OF HATCHES
i) = INDICATES NO. OF CONDUCTORS)
i
I% DFFFERENTIAL PRESSURE SWICH -:- WRING CONNECTION
LL@_ WATER FLON SWTCH oo ON—OFF SELECTOR SWTCH
: l]- TWO WAY CONTROL VALVE C. N.C. THREE WAY CONTROL VALVE
NC. .0,
DAWPER ACTUATOR —E LT SWTGH
d
D-1
AR DIFFERENTIAL PRESSURE
CONTROL DANPER

VARIABLE SPEED DRIVE @

HYDRONIC DIFFERENTIAL PRESSURE TRANSMITTER

FREEZESTAT @l

HYDRONIC FLOWMETER

AIRFLOW MEASURNG STATION

THERMOSTAT

S

R = O H

AR FLOW MONITORING STATION

ABBREVIATIONS

A NC
AH AR HANDLER NO
BLDG BULDNG 0A
c COMMON QWD
a CoOL RA
CHPS CHILLED WATER PUMP, SECONDARY REQ
CHWP CHILLED WATER PUMP RF
CHWR CHILLED WATER RETURN RIF
CHWS CHILLED WATER SUPPLY s/s
ow CONI WATER SA
owe CONDENSER WATER PUNP SO
CWR CONDENSER WATER RETURN SEC
ows CONDENSER WATER SUPPLY SF
DD DOWN-DUCT SCHWR
oP DIFFERENTIAL PRESSURE SCHWS
EF EXHAUST FAN SHWR
FBK FEEDBACK SHWS
FC FAN colL T
HOA HAND - OFF — AUTONATIC B
HT HEAT ™
HwP HOT WATER ™w
HWPS HOT WATER PUMP, SECONDARY ™R
HWR HOT WATER RETURN ™s
HWS HOT WATER SUPPLY w
IS0 ISOLATION VsD
A NIXED AR

SMOKE DETECTOR

SECONDARY OR SECONDS

SUPPLY FAN

SECONDARY CHILLED WATER RETURN
SECONDARY CHILLED WATER SUPPLY
SECONDARY HOT WATER RETURN
SECONDARY HOT WATER SUPPLY
TENPERATURE

VARIABLE SPEED DRIVE

GENERAL NOTES

JALL_MOUNTED SPACE SENSORS FOR SINGLE ZON N
COMMUNICATIONS PORT AND SET POINT ADJUSTMENT, EXCEPT 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.

PANEL LABFIS: IDENTIFY EACH CONTROL PANEL WITH A UNIQUE PANEL NUNBER
AND THE NAME OF EQUIPMENT/SYSTEN(S) CONTROLLED BY PANEL. SEE GUDE
SPECFICATION 255500/3.00.

3 CONNECT NEW TO EXISTNG
NUMBER INDICATES SECTION
= LETTER INDICATES ELEVATION OR DETAL
&% SHEET NUMBER WHERE ELEVATION, SECTION
OR DETAL IS DRAWN
200 ROOM NUNBER
~¢— HEIGHT TO BOTTOM OF OBJECT
A ADJISTABLE
[ COMMON
08 DRY BUB
DIFF DIFFERENTIAL
FAS FIRE ALARM SYSTEM
[ H
1 N
IN WG INCHES WATER GAUGE
NEH THOUSAND BTU/HR
us NOTOR STARTER
[ COMMON
NC NORMALLY CLOSED
NO NORMALLY OPEN
0 QUTPUT
PH PHASE
PSl, # POUNDS PER SQUARE INCH (GAUGE)
RH RELATIVE HUNIDITY
P SETPONT
TR TIME DELAY RELAY
7] WET BULB
LEGEND
WIRING DESIGNATIONS

NEW WIRING
EXISTNG WIRING (OR BY OTHERS)
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DESIGNER NOTES

LIFE_SAFETY MONITORING AND SEQUENCES: THESE DRAWNGS TYPICALLY DO
INDICATE LIFE SAFETY DEVICES FOR MONITORING OR SEQUENCING THROUGH

NOT

THE BAS. COORDINATE LIFE SAFETY DEVICE CONTROL AND MONITORING USING
THE BAS WITH UGA.  TYPICALLY ADDITIONAL CODE REQUIREMENTS NOT INCLUDED
WITH THESE GUIDE DRAWINGS WILL BE REQUIRED.

; INCLUDE N ONLY AFTER

LUNNTERRUPTED POWER SUPPLY:
CONSULTATION WITH UGA. F THE EQUIPNENT/SYSTEM APPLICATION REQUIRES
UNNTERRUPTED OPERATION PROVI

IDE DETALS FOR AN UNINTERRUPTIBLE POWER
SUPPLY TO BE ADDED TO POWER THE EQUIPMENT CONTROL PANEL AND
ACCESSORIES UNTIL GENERATOR POWER IS ONLINE OR NORMAL POWER IS
RESTORED. (ALSO SEE GUIDE SPECIFICATION 255500/3.11).
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DESIGNER NOTE: For FCUs with ducted outside air connection, ddmmnmﬂﬂmhmﬂdmhlm
ni'dnnpcr shall open to minimum position. During umewpnd air damper shall remain closed. Whenever
the freezestat is in alarm, Hnmitlhdlbumuwbmmﬁdummmﬁddoﬂammmm
commanded fully open.

4 N
OUTSIDE AR
o 0SA DPERYD0] < v
L.
NO
-2
> Di [ FCx Freezestat >
Safety
Interiock
RETURN AIR
& J
> N[ TosATem >
Nl wiring by Division 16/28. Fe
lpo:'t: be 3 by TAB pnnr design. @
i ﬁ
| C
RETURN AR L H SUPPLY AR
T W]
IR|

FCx Fan S, DO

CFox CW Vdve [AO] %

> DI | FCx Water Det >_\—I@ ,

4 N
OPEN - /
\ 4
\\\ /
AN Reheat Valve /
\ Posttion Y
\,

z N / Chiled Water V;
g o \ Vale Positon
g Z N /
4 ; \\\ \ 4
e 3 \ \/
= = N\ /
= \ .

AN 4

\\\ /
\\\ 4
\\\ 7/
CLOSED >
HEATING LOOP DEAD BAND COOLING LooP
\_ OPERATING MODE )

VALVE CONTROL DIAGRAM

> Al[ FCx Zone Temp >
> Al [FCx Setpoint Adj>

DI FCx Override

®

NOTE 1

; g S

4 2\

NI occupancy sensors by Division 16/26.
0CC

DESIGNER NOTE: hdldcinduqnmyumrmlhﬁm
with UGA. Add sequence: While occuf
active within a 15 minute (udj.) dwdumi Hu um shall

normal occupancy nhldlll nfhr Mbmd oxpirn nm.

DESIGNER NOTE: INCLUDE DEMAND CONTROL VENTILATION AND C02
SENSORS ONLY AFTER CONSULTATION WITH UGA. ADD SEQUENCE:
NN OUTSIDE ARFLOW SETPOINT SHALL BE ADJUSTED DYNANICALLY
BETWEEN THE UPPER AND LOWER MINIMUM OA SETPOINTS BASED ON
THE FOLLLOWING RESET SCHI ]

Space C02 DA CFM Setpaint

600 ppm (adj) Lower Min OA CFM
(Area based DA CFN)

1100 ppm (od) Upper Min OA CPM
(Design Nin OA CFN)

AN ALARM SHALL BE GENERATED IF SPACE C02 EXCEEDS 1500
PPN,

DCV SEQUENCE SHALL MTIMOAWSEI’PGNTGEATER
THANMINVEN'H[ATMREQREDBYWE. PURPOSE IS
EWWEMNMUM FOR PERK!S(F
WMCY SHALL NOT REDUCE OA CFM TO
WETHEBUI.IINGNEGAWE

SEQUENCE OF OPERATION

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

; THREE SETPOINTS SHALL APPLY. NORMAL (72.5°F ADL),
SETBACK HEATING (SS'l MDMMOUNG(E'F) THESE VALUES SHALL BE THE
ONLY VALUES CHANGED BYTHE OPERATOR TO ADJUST SPACE TEMPERATURES. ALL OTHER
DEADBANI ETC. SHALL BE CALCULATED IN THE PROGRAM LOGIC (UNLESS
ANOTHER MEANS IS PROVIDED TO PROHIBIT OVERLAP OF THE HEATING AND COOLING
LDDPS) DURING THE NORMAL PERIODS, SEPARATE HEATING AND COOLING SETPOINTS

NORUAL SPACE COOLING SETPONT SHALL BE THE EFFECTVE SPACE TEWPERATIRE

STPONT - PLUS 207

2. NORMAL SPACE HEATING SETPONT SHALL BE THE EFFECTVE SPACE TEMPERATURE
SETPONT NINUS 2.5F (ADL.).

WWMEMEINMHHMME
MWVIATHEDWJFWSM lMI'I' TO THE OCCUPED MODE
WHENEVER THE OVERRIDE ESSED (OR IEHVEDFNMTI'E

ommmssusoﬂ)ronnmmorzm(m)mnmmm
OPERATION AT THE END OF THE PERIOD OR WHENEVER THE OVERRIDE BUTTON IS HELD
FOR MORE THAN 5 SECONDS (ADL).

EAN: FAN SHALL BE ENABLED AND RUN meI.IDUS.Y DURING OCCUPIED MODE. DURNG
UNOCCUPED MODE, FAN SHALL BE DEENERGIZED EXCEPT AS REQUIRED TO MAINTAN
SETBACK TEMPERATURE SETPOINTS FOR BOTH HEATING AND COOLING WITH A CYCLE
DIFFERENTAL OF 3F (ADJ.). BAS SHALL PROVE FAN OPERATION AND USE THE STATUS
INDICATION TO ACCUMULATE RUNTINE.

VALVES:  BAS SHALL MODULATE THE CHILLED WATER AND HOT WATER VALVES TO MAINTAIN
THEM!TNESPAETEIIPEMI'URE SETPOINT (NDHML ONUPIED SEI'MM
SETBACK HI SHALL PREVENT OVERLAPPING CONTROL OF

VALVES QIN.L COHMANIEDG.DSEDMDMM GENERATED WHENEVER THE DRAN
PAN FLOAT SWITCH OR WATER DETECTOR IS ACTIVATED.

DEHUMIDIFICATION: WHEN ZONE HUMIDITY ABOVE SET POINT (60%, ADJ.) CHILLED
WATER VALVE SHALL BE COMMANDED OPEN AND REHEAT VALVE SHALL MODULATE TO
MAINTAN ZONE TEMPERATURE SET POINT.

THE BAS OPERATOR SHALL HAVE THE CAPABILITY, AT THE PROPER
PASSWORD TDMASNG.ESIUTDUWWMMDFMTI’EWSVMCH
DEENERGIZES MULTIPLE FCU TERMINAL UNITS AS DESIGNATED BY THE OPERATOR.

HEATING REQUEST: A "HEATING REQUEST" SHALL BE BROADCAST TO THE HW SYSTEM
SERVINGTHISUNI'I'WHENEVERTHEHWWTHII’SATWO’(AN.)ORTHESPME
TEMPERATURE FALLS BELOW THE THROTTLING RANGE OF THE HEATING LOOP.

; A “COOLNG REQUEST® SHALL BE BROADCAST TO THE CHW SYSTEM
SERVING THIS UNIT WHENEVER THE CHW OUTPUT IS AT 100X (ADJ.) OR THE SPACE
TEMPERATURE RISES ABOVE THE THROTTLING RANGE OF THE COOLING LOOP.

GRAPHICS AND TRENDS: PROVIDE TRENDS AND GRAPHIC DISPLAY FOR ALL CONTROL
POINTS AND CALCULATED SET POINTS PER SPECIFICATIONS.
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POINTS LIST

POINT POINT TYPE
POINT NANE DESCRIPTOR i | Al [Do|A0] VP | REMARKS

HW Vdve 1

CHW Miave 1

SA Temp 1

Fan S/S 1

Fan Status 1

Zone Temp 1

Setpoint Ad]
Occ Override 1

Water Detector 1

Zone CO2 1

Hig Request

[=]
>|
4

NOTES

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.
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DESIGNER NOTE: Ildnbmd-glnnllnfhmlhlim
Add

nm. UGA sequence: While occyl
udin within o 15 minute (adj.) dudbmd the it shal
| on “l?::ﬂ' after hdhlﬂ :\plm with
res
:ﬂm occupancy
4 N
NI occupancy sensors by Division 16/26.
0cC

Wx Damj AO|

> A E(h( Zone Humidity>

PRIMARY AR
(DISPLAY SA TEMPERATURE FROM SERVING AHU)

(opr]

)3 AW Supply ¥ >
COOLING BOX

> Al [ Wx Zone Temp >
> Al [Wx Setpoint Ad]>
DI | VVx Override
SUPPLY AR
NOTE 1
> Al [ FCx Zone €02 >
DESIGNER NOTE: INCLUDE DEMAND CONTROL VENTILATION AND CO2
SENSORS ONLY AFTER CONSULTATION WITH UGA. ADD SEQUENCE:
NIN OUTSDE AIRFLOW SETPOINT SHALL BE ADJUSTED DYNAMICALLY
BETWEEN THE UPPER AND LOWER MINIMUM OA SETPOINTS BASED ON
m THE FOLLLOWING RESET SCHEDULE:
VAV TERMINAL CONTROL SCHEMATIC
¢-102 Space CO2 0A CFU Setpoint
600 ppm (ad)) Lower Min OA CFM
(Area based GA CFN)
1100 ppm (ad]) Upper Min OA CFM
(Design Min OA CFM)
%mms:mmnrmmzmmo
DCV SEQUENCE NOT INCREASE 0A INT GREATER
~ \ nwuuvnmumumunmsrwnﬁ.nsmzsm
VENTLATION BELOW CODE MINIMUM_FOR PERIODS OoF
mrw. OCCUPANCY AND SHALL NOT REDUCE OA CFM TO DRIVE
MAX COOLING 4 , THE BUILDING NEGATIVE.
4
4
7/
4
/
Airf int .
low Setpoil ./
4
4
7/
4
4
7/
4
MINIMUM e
HEATING LOOP DEAD BAND COOLING LooP
N\ J

/ 27\ DAMPER CONTROL DIAGRAM
c-102

SEQUENCE OF OPERATION

GENERAL: THE VARMBLE AR VOLUME TERNNAL SHALL BE FULLY CONTROLLED BY THE BAS.
(X)NTROLSHALLE PRM INIEPENIHITWITH NININUM AND MAXIMUN FLWSEI'PGNTS.
(OCCUPANCY OVERRI

IMUN_PREOCCUPANCY
WIEDULESHN.LBETHESNEISTI'EPARENTAHU
THREE SETPONTS SHALL APPLY. NORMAL (73F ADJ),
SETBACK HEATING (S5l MDSEIMKMM(BS‘F) THESE VALUES SHALL BE THE
By

SETPOINT INNl'). DUHNG THE NORMAL PERIODS, SEPARATE HEATING AND COOLING

SETPONTS SHALL BE CALCULATED:
- NORMAL SPAGE COOLNG SETRONT SHALL BE THE EFFECTVE SPACE TEMPERATIRE
sElPomszrr(m)

2. NORMAL SPACE HEATING SETPONT SHALL BE THE EFFECTVE SPACE TEWPERATURE
SETPONT MINUS 3F (ADL).

OCCUPANCY QVERRIDE: OCCUPANCY OVERRIDE SHALL BE INITATED AT THE LOCAL ZONE
SENSOR OR VIA THE OCCUPANCY SENSOR. UNI SHALL CHANGE TO THE OCCUPIED MODE
WHBEVERTHEWEHEEBUH’DNB(ORSHMLBWEMTHE
FOR A PERIOD OF 2 HOURS (ADJ.) AND RESET TO NORMAL
WAHDNKFTHEBDNTPEPEMODORWHBEVE!THEWEWEBUHDNSHE.D
FOR MORE THAN 5 SECONDS (ADJ.) OR THE OCCUPANCY SENSOR DOES NOT DETECT
NOTION CONTINUOUSLY FOR 20 MINUTES (ADJ.).

ZONE DANPER: ZONE DAMPER SHALL MODULATE IN A P1 LOOP TO MAINTAIN ZONE VOLUNE
SETPONT. ZONE VOLUME SETPONT SHALL BE RESET BETWEEN MAXINUN AND MINIMUM
VU.UME SETTINGS TO MANTAN SPACE TEMPEM'IURE W.ING SETPOINT WITH A ZF (ADV.)
ZONE VOLUME SETPOINT SHALL BE SET TO THE HEATING VOLUME SETPOINT
WHBEVERTHEMTBPEWIEFN.ISMTHE HEATING SPACE TEMPERATURE

1. COOLNG MNINUM VOLUNE SETPOINT SHALL BE DETERMINED AS SCHEDULED ON THE
mwms. IN THE UNOCCUPIED PERIOD THE MINMUM VOLUME SETPOINT SHALL BE 0

ING MAXIMUM VOLUME SETPOINT SHALL BE AS SCHEDULED ON THE DRAWINGS
MNGTHEOWPIEDPEHDDANJMESEI'TOZEWOTHM

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

1. WHENEVER THE ZONE DAMPER OUTPUT IS CONTROLLING FOR A COOLING SETPOINT AND
THE CALCULATED SIGNAL IS GREATER THAN 90% (ADJ.), OR
ZWEVERTHEMTEHPEMIHIEABWETI'ETHMTNNGMWTHE

GRAPHICS AND TRENDS: PROVIDE TRENDS AND GRAPHIC DISPLAY FOR ALL CONTROL
POINTS AND CALCULATED SET PONTS PER SPECIFICATIONS.
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NOTES

. Pmldulﬂlwnmnhﬂmwﬂmdldw!ntud]mhmnt For public areas, and

mechanical /electrical spaces provide basic sensor with communi s port; no set
pu‘ntndjnhnmi. medcmmvithﬂ)d’qinylhnhd’nmdmﬁmrphn

POINTS LIST

PONT POINT TYPE
POINT NAME DESCRIPTOR DI | A |00 A0 REMARKS

Supply VP 1

Primary Dumg 1

TorAs |1 ]3]0
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PRIMARY AIR

{DISPLAY SA TEMPERATURE FROM SERVING AHU)

sultation with UGA.  Add
setpoint ia active and flow is
be enabled and modulate
ed above a ZF
AHU Is off,

|
|

%

> Al [VWx Supply Temp >

ﬁ SUPPLY AR

[op]

> Al [ VW Supply VP >

T [ —

> Al [ Wx Zone Temp >
> Al [Wx Setpoint Ad[>

: é;w,m“

NOTE 1

/

MAX COOLING / OPEN Ny

MAX HEATING ——

Reheat Valve

\\ Position

Airflow Setpoint

MINIMUM / CLOSED

HEATING LOOP DEAD BAND COOLING LOOP

TEMPERATURE CONTROL DIAGRAM

DESIGNER NOTE: Ildudlmd-gmllnfh'mlhlim
with UGA. Add sequence: occupancy sensor is active

Vitin o 15 mindts (ad].) deadband the unit shal be

energized in occupied mode. Unit shal revert to nomal

occupancy schedule after deadband expires with no

sensed. Designer shall specify occupancy sensors to have aux

contact for BAS.

( h
Al occupancy sensors by Division 16/26.

0cC

as a monitoring
point or broadcast to parent AHU for sequencing humidity
control..

> g —

Al[ FCx Zone CO2

€

DESIGNER NOTE: INCLUDE DEMAND CONTROL VENTILATION AND C02
SENSORS ONLY AFTER CONSULTATION WITH UGA. ADD SEQUENCE:
MN QUTSDE AIRFLOW SETPOINT SHALL BE ADJUSTED DYNAMICALLY
ENIEENTHEUFPERANDLWERMNHUMOASEI‘PGNTSMDN
THE FOLLLOWING RESET SCHI

Seace C02 OA CFM Setpoint

600 ppm (ad]) Lower Min OA CFM
(Area based GA CFN)

1100 ppm (ad)) Um_crlf‘nnookk%

#ummumlrmwzmmo

DCV SEQUENCE SHALL NOT INCREASE OA CFM SETPOINT GREATER

THE BULDING NEGATME.

SEQUENCE OF OPERATION

ENEBN-THEVMIAE.ENR VOLUME TERMINAL SHALL BE FULLY OONTM.LEDBYTHEBAS
PRESSURE INDEPENDENT WITH NINMUN AND MAXIMUM FLOW
AND COOLING OPERATING MODES, SCHEDULED OCCUPANCY WITH
OFHMIIAM PREMIPANCY AND OCCUPANCY OVERRIDE. SCHEDULE SHALL BE THE SANE
AS THE PARENT AHU.

THREE SETPOINTS SHALL APPLY. NORMAL (73F ADJ.),
SETBACK HEATING MDSEI'BMXW.ING (85F). THEEVAUESSHALLETHE
ONLY VALUES CHANGED BY THE OPERATOR TO ADAUST SPACE TEMPERATURES. ALL OTHER
DEADBANDS, DIFFERENTILS, ETC. SHALL BE CALCULATED IN THE PROGRAM LOGIC
MGTHE!EMSBFMMIEDTOHWHHTW(FTPEPEA“NGMDOOOUNGLOOPS
AND ENSURE A DEAD BAND SUCH AS FUNCTION BLOCK TEMPLATES THAT
SETPOINT INPUT). WTHENOHIN.PMSEPARATEHEATMMDWM
EI'PGNTSSHN.LECALNATED:
EI'PUNT SPACE COOLING SETPOINT SHALL BE THE EFFECTME SPACE TEMPERATURE

PLUS 3F (ADL).
2. NORMAL SPACE HEATING SETPOINT SHALL BE THE EFFECTNE SPACE TENPERATURE
SETPOINT MNUS 3F (ADL.).

:  OCCUPANCY OVERRIDE SHALL BE INTATED AT THE LOCAL ZONE
SENSOR OR VIA THE OCCUPANCY
WHENEVER THE OVERRIDE BUTTON IS DEPRESSED (OR SIGNAL IS

2 HOURS (ADJ.) AND RESET TO NORMAL
OPERATION AT THE END OF THE PERIOD OR IDE BUTTON IS HELD

WHENEVER THE OVERRI
FOR MORE THAN 5 SECONDS (ADJ.) OR THE OCCUPANCY SENSOR DOES NOT
MOTION CONTINUOUSLY FOR 20 NINUTES (ADJ.).

IPER CONTROL SHALL FOLLOW DUAL MAXINUM SEI'PONTLOGG.
NNEDMPERSHN.LMODULATEINAPILWTOHNNTNNMVOM
ZONE VOLUME SETPOINT BETWEEN MAXIMUM AND NININUM VU.UME
SETTINGS TO MAINTAN SM TEMEMI'UIE COOLING SETPOINT WITH A ZF (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. COOLNG NINMUN VOLUME SETPOINT SHALL BE DETERMINED AS SCHEDULED ON THE
gmﬂ@. N THE UNOCCUPED PERIOD THE MINIMUM VOLUME SETPOINT SHALL BE

2 WOIMWMUMVU.UMEETPGNTMLEES}IEDULEDMTHEDMMS
DIHNGTHEDWPIEDMDDAN]SW.LESEI’TO

3 MAXIMUN VOLUME SETPOINT:  WHENEVER HEA'I'INGBIENESI'EDFMTHE
NXINANVERM THE AIRFLOW, VOLUNE SHALL BE SET TO HEATING SETPOINT
ARFLOW, AS SCHEDULED.

HYDRONIC REHEAT: UPON CALL FOR HEATING VIA ZONE THERMOSTAT, THE NORMALLY
CLOSED ZONE REMEAT COIL VALVE SHALL NODULATE TO MANTAN SPACE TEMPERATURE
HEATING SETPOINT AS DEFINED ABOVE WITH A 2F THROTTLING RANGE. VALVE SHALL BE
CLOSED WHENEVER THE PARENT AHU IS OFF.

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

1. WHENEVER THE REHEAT QUTPUT IS GREATER THAN 90% (ADJ.), OR

2 HWBEVEISNT;E SPACE TENPERATURE FALLS BELOW THE THROTTLING RANGE OF THE

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

1 H'BIBIRTHEZONEMOWEMMFORAMOUNGSEIPGNTMD
E CALCULATED SIGNAL IS GREATER THAN 90% (ADJ.), OI

wNGMWTHEM EMPERATURE HAEWETI'ETHRU LING RANGE OF THE

PROVIDE TRENDS, HISTORIAN BACKUP AND GRAPHIC
L POINTS AND CALCULATED SET POINTS PER
SPECIFICATIONS.
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1. Provide with communications port an
mechanical/electrical spaces provide basic sensor with communications port; no set
point adjustment. Provide sensors with LCD display where indicated on floor pian
drawings.

POINTS LIST

PONT PONT TYPE
POINT NAME DESCRIPTOR DI | AL |DO[AO RENARKS

VAVx Supply VP 1

VAVx Damper

VAVx HW Valve

VAVx SA Temp 1

VAVx Occ Override | 1

VAVx Zone Temp 1

CONTROL SCHEMATIC
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VAV TERMINAL
UNIT WITH HOT
WATER REHEAT
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PRIMARY AIR

(DISPLAY SA TEMPERATURE FROM SERVING AHU)

DESIGNER NOTE:

|mama-unnmmmmmmm Add

sequence: Whenever the heating minimum volume setpoint is active and flow is
mmhdﬁceﬂhmmﬁnmlﬁnlhmﬁhdmdmduhh
tem)

to maintain bove with o ZF
throttiing range. Electric Imt shall be dllublld ulmmrtlu parent AHU is off.
4 A
]
—
(i

_Wx EH Enable 00| <

S /

< Wx Fan Enable |DO <

SUPPLY AR

(o]

> Al WWx Supply VP>
PLENUM AR

Ve
MAX COOLING / OPEN = Fan runs continuously during
N\ Reheat Valve ocaupied and satbeck: perods;
\\ /
\,
\,
\, B
N, /
\\ /
\ Primary Arflow Setpoint -
N 4
T AN 4
\\\ /
\\\ 4
AN /
During unoccupied periods mm\ /
akrflow setpoint s zero, ;
\\\\ /
MINIMUM / CLOSED s L.

HEATING LOOP DEAD BAND COOLING LOOP

TEMPERATURE CONTROL DIAGRAM

> Al[ Wx Zone Temp >
> Al [Wx Setpoint Adj >

DI VVx Override

®

NOTE 1

with UGA. Zone humidity may be used as a
point or broadcast to parent AHU for sequencing humidity
control..

: g =

> [A[TFcxzonecoz »

DESIGNER NOTE: INCLUDE DEMAND CONTROL VENTILATION AND C02
SENSORS ONLY AFTER CONSULTATION WITH UGA. ADD SEQUENCE:
MN OUTSIDE ARFLOW SETPONT SHALL BE ADJUSTED DYNAMICALLY
BETWEEN THE UPPER AND LOWER MINIMUM OA SETPOINTS BASED ON
THE FOLLLOWING RESET SCHEDULE:

w m—nmm

600 ppm (adj) Lover Min OA CFU
(Area based OA CFM)

1100 ppm (ad)) Upper Min DA CFM
(Design Min DA CFM)
MHNMAMBEWTBIFSMmim

SEQUENCE SHALL NOT INCREASE OA CFM SETPOINT GREATER
THANMINVEN'HLKMNRWIEDWME.I’I’SRNOSEISTO
MVEN'HLATION BELOW CODE MINIMUM FOR PERIODS OF

PARTIAL OCCUPANCY AND SHALL NOT REDUCE QA CFN TO DRIVE
THE BUILDING NEGATVE.

SEQUENCE OF OPERATION

GENERAL: THE VARWBLE AR VOLUME TERNINAL SHALL BE FULLY CONTROLLED BY THE
BAS. CONTROL SHALL BE PRESSURE INDEPENDENT WITH MINIMUM AND MAXINUM FLOW
SETPOINTS, SCHEDULED OCCUPANCY WITH OPTIMIMUN PREOCCUPANCY AND OCCUPANCY
OVERRIDE.  SCHEDULE SHALL BE THE SANE AS THE PARENT AHU.

SPACE_TEMPERATURE CONTROL: THREE SETPOINTS SHALL APPLY. NORNAL (73F ADJ.),
SETBACK HEKIM (SSF) MDSEI'BMXNOIJNG (SF). NOEMLTBPERATlRE SETPONT
MAY BE ADWSTED BY TH
MEWANUSDBHSW.LEWNFBMLEVIATI’EN.INWLLY+/2F) THESE
VALUES SHALL BE THE ONLY VALUES CHANGED BY THE OPERATOR TO ADJUST SPACE

DURING THE NORMAL PERIODS, SEPARATE HEATING AND COOLING SETPOINTS SHALL BE
CALCULATED:

1. NORMAL SPACE COOLING SETPOINT SHALL BE THE EFFECTVE SPACE TEMPERATURE
SETPONT PLUS 3 ).

2. NORMAL SPACE HEATING SETPOINT SHALL BE THE EFFECTIVE SPACE TEWPERATURE
SETPONT NINUS 3F (ADL).

- SMLLSFARTFANMDHSHN.LRUNBONTMMYWHBEVERTHESPMEB
OCCUPIED OR IN SETBACK HEATING OR COOLING. FOR OCCUPIED OR SETBACK COOLING
OPERATION, FAN SHALL BE STARTED 1 MINUTE (ADJ.) PRIOR TO THE AHU.

ZONE DAMPER: ZONE DAMPER SHALL MODULATE IN A Pi LOOP TO MAINTAN ZONE VOLUME
SETPOINT. ZONE VOLUME SETPOINT SHALL BE RESET BETWEEN MAXIMUM AND MINMUM
VOLUME SETTINGS TO MAINTAN SPACE TEMPERATURE COOLING SETPOINT WITH A 2F (ADJ.)
RESET RANGE. ZONE VOLUNE SETPOINT SHALL BE SET TO THE HEATING VOLUME SETPOINT
WHBEVER THE SPACE TEMPERATURE FALLS BELOW THE HEATING SPACE TEMPERATURE

1. eooums HINMM VOLUME SETPOINT SHALL BE DETERMINED AS SCHEDULED ON THE
NGS. THE UNOCCUPED PERIOD THE NININUM VOLUME SETPOINT SHALL BE 0

2 (X)OI.ING HMHUMVG.UMESEI'PONTSHN.LEBMI.EDONTHEW
ED PERIOD AND SHALL BE SET TO ZERO OTHERWISE.

3. HEKIM IINIIIUII VOLUIIE SETPOINT: - WHENEVER HEATING IS REQUESTED FROM THE
NXINAN'{FERKD THEMNMMWLUIESHN.LESEI’TOMANSI’AE.EI‘EA“NG
SETPONT Al INTIALLY, THIS SETPOINT SHALL EQUAL TO THE COOLING MINIMUM
VOLUNE II'PONT

HYDRONIC REHEAT: N.O. ZONE REHEAT COIL VALVE SHALL MODULATE IN A PI LOOP TO
MAINTAN SPACE TEMPERATURE HEATING SETPONT AS DEFINED ABOVE WITH A Z°F
THROTTLING RANGE.

QCCUPAYCCOVRRLE:  CCCUPANCY OVEFRDE SHALL BE NTATED AT THE LOCAL ZONE
SENSOR. UNIT SHALL CHANGE TO THE OCCUPIED MODE WHENEVER THE OVERRIDE BUTTON
smmnmmorzmuwsam)momrmmmmnn
THE_END OF THE_PERIOD OR WHENEVER THE OVERRIDE BUTTON IS HELD FOR NORE

5 SECONDS (ADJ.).

HEATING REQUEST: THIS TERMINAL SHALL ISSUE A "HEATING REQUEST" TO THE HW SYSTEN
AS FOLLOWS:
1. WHENEVER THE REHEAT OUTPUT IS AT 100X, OR
2. WHENEVER THE SPACE TEMPERATURE FALLS BELOW THE THROTILING RANGE OF THE
HEATING LOOP.
; THIS TERMINAL SHALL ISSUE A "COOLING REQUEST” TO THE PARENT
AS FOLLOWS.
1. WHENEVER THE ZONE DAMPER QUTPUT IS AT 100% (FULL COOLING), OR
2, WHBEXI&FTHEMTBMMRMTHEMNGMDFTHE

PROVIDE_ TRENDS, HISTORIAN BACKUP AND GRAPHIC
L POINTS AND CALCULATED SET POINTS PER
SPECIFICATIONS.

1a

ty of Georg
Facilities Management Division

1versl

The Un
Engineering Department

1786

NOTES

1.

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

ings.
2, [DESIGN NOTE] SERES BOXES ARE TO BE USED ONLY WITH PRIOR UGA APPROVAL.

POINTS LIST

POINT PONT TYPE
DESCRIPTOR DI | A |DO|AD REMARKS

Supply VP 1

Primary Damper 1

HW Valve 1

THE UNIVERSITY OF GEORGIA
Eff STANDARD CONTROL DRAWINGS

1/1/2020

GHHS

N/A

TOAS | 2312

CONTROL SCHEMATIC

UGA
STANDARDS
UPDATE
SPRING 2020

SERIES FAN
POWERED VAV
TERMINAL UNIT

WITH HOT
WATER REHEAT
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NQTEIneilde‘nduqnmlyoMom jon with UGA. Ad
umvohnnldpomhmund
shall be enabled and

uquunu

plvmdlﬂudcdﬂccdltludwlﬂclmthg
via proportional SCR controller to lmhhln ‘space
defined above with a 2°F throttling ra Electric

the parent AHU is off.

-

-
TN [ —

W EH Sgnal Ja0] <

< Wx Damper _|A0 <

> Al [Wx Supply Temp >

PRIMARY AR
(DISPLAY SA TEMPERATURE FROM SERVING AHU)

=+

PLENUM AR

r_— — W Fan Speed |AO <
—— > DI | Wx Fan Status >

-

SUPPLY AR
MAX COOLING / OPEN - Yl
7/
/
HW VALVE POSITION i
/I/
//
PRIMARY AR DAVPER J/
AUX FAN SPEED /
AUX FAN TO RANP J
UP AS 1ST STAGE \ /
OF HEATNG J/
-4 - 7/
AUX FAN MAX SPEED =~ / Vs
Y //
AN /
4
Y //
\ /
7/
N //
MINMUM / CLOSED Y
HEATING LOOP DEAD BAND COOLING LooP

TEMPERATURE CONTROL DIAGRAM

> Al| Wx Zone Temp >
> Al [Wx Setpoint Ad] >

DI VVx Override

NOTE 1

DESIGNER NOTE: Include in design only after euwlhlion
with UGA. Add sequence: While occupancy sensor is

active within g 15 minute (d]) dudbmd m- mlt shall
be energized in occupled mode.

normal ocumncy schedule nfhr dnd:ﬂnd nqﬂm Mlh
no activity sensed.

4 N

Al occupancy sensors by Division 16/26.

DESIGNER NOTE: INCLUDE DEMAND CONTROL VENTILATION AND C02

BETWEEN THE UPPER AND LOWER MININUM OA SETPOINTS BASED ON
THE FOLLLOWING RESET SCHEDULE:

‘Seoce C02 QA CM Satpoint

600 ppm (ad)) Lover Nin OA CFM
(Area based OA CFN)

1 9 FA S Y

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

DWEDUMMWTINWEEOAWIIFONTGEATER
THAN MIN VENTLATION REQURED BY CODE, TS PURPOSE IS TO
REDUCE VENTILATION BELOW CODE MININUN FOR PERIODS OF
PARTIAL OCCUPANCY AND SHALL NOT REDUCE OA CFM TO DRME
THE BULDING NEGATVE.

SEQUENCE OF OPERATION

GENERAL:  THE VARIABLE AR VOLUME TERMINAL SHALL BE FULLY CONTROLLED BY THE
BAS. CONTROL SHALL BE PRESSURE INDEPENDENT WITH MINMUM AND NAXINUM FLOW

SETPONTS, SCHEDULED OCCUPANCY WITH OPTINIMUM HWM’ANCYMDW:UPW
OVERRIDE. SCHEDULE SHALL BE THE SAME AS THE PARENT AH

: THREE SETPOINTS SHALL APPLY. NOHML(HFAD.I),
SETBACK HEATING , AND SETBACK COOLING (85F). NORMAL TEMPERATURE SETPOI
WEANUSIEDBVTPEWANTVIATHEWLMRSEI’PONTW(TPE
RANGE OF ADJUSTMENT SHALL BE CONFIGURABLE VIA THE BAS, INTALLY +/—2F). THESE
W%EKMYWBWWKWAMWWUHM

DURING THE NORMAL PERIODS, SEPARATE HEATING AND COOLING SETPOINTS SHALL BE
CALCULATED:
1. NORMAL SPACE COOLING SETPOINT SHALL BE THE EFFECTME SPACE TEMPERATURE

SETPOINT PLUS 3F (ADV.).
2. NORMAL SPACE HEATING SETPONT SHALL BE THE EFFECTIVE SPACE TEMPERATURE
SETPOINT MNUS 3F (ADJ.).

EAN: FAN SHALL BE OFF WHENEVER THE TERMINAL UNIT IS IN ETTHER COOLING OR
SATH-'IEDIIODETHEFANSHN.LEN“ZEMDRMFUFVIAPIDLWASTI'EFIEI'
STAGE OF HEATING, UPON CALL FOR IP SENSOR. THE FAN SHALL
DFEMTEKI'HI.LS’EEDPHORTDOPENMTHEHNVNJIE.

ZONE DAMPER SHALL NODULATE IN A Pi LOOP TO MANTAN ZONE VOLUME
SETPONT. ZONE VOLUNE SETPOINT SHALL BE RESET BETWEEN MAXINUM AND MINMUWM
VOLUME SETTINGS TO MAINTAN SPACE TENPERATURE COOLING SETPONT WITH A 2F (ADJ.)
RESET RANGE. ZONE VOLUME SETPOINT SHALL BE SET TO THE HEATING VOLUME SETPOINT
H’ENEVER THE SPACE TEMPERATURE FALLS BELOW THE HEATING SPACE TEMPERATURE

‘I. cooum MNIMUM VOLUME SETPOINT SHALL BE DETERMINED AS SCHEDULED ON THE
DRAWINGS. IN THE UNOCCUPIED PERIOD THE NINNUM VOLUME SETPOINT SHALL BE 0
G-'M.

2

SETPOINT SHALL BE AS SCHEDULED ON THE DRAWINGS

1a

ty of Georgi

1786

1versl

Facilities Management Division

MAXIMUN VOLUME
WHNGTPEWEDPWMDSMLLESHTDZEMUTHM
3. HEATING VOLUME SETPOINT: WHENEVER HEATING IS REQUESTED FROM THE BOX N
ANY PERIOD, THE PRIMARY DAMPER ARFLOW SETPOINT SHALL BE THE NININUN
VOLUME SETPOINT. DURING UNOCCUPIED HEATING PERIODS, THE PRIMARY AIR DAMPER
SHALL BE CLOSED.

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

OCCUPANCY OVERRIDE SHALL BE INTIATED AT THE LOCAL ZONE
SENSOR, NI SHALL CHANGE TO THE OCCUPED MODE WHENEVER, THE OVERRIDE BUTTON
IS DEPRESSED FOR A PERIOD OF 2 HOURS (ADJ.) AND RESET TO NORMAL OPERATION AT
THE END OF THE PERIOD OR WHENEVER THE OVERRIDE BUTTON IS HELD FOR NORE THAN
5 SECONDS (ADL).

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

1. WHENEVER THE REHEAT OUTPUT IS AT 100%, OR
2. WHENEVER THE SPACE TEMPERATURE FALLS BELOW THE THROTILING RANGE OF THE
HEATING LOOP.

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

1. WHENEVER THE ZONE DANPER OUTPUT IS AT 100% (FULL COOLING), OR
%oo'ﬁlgﬁp“ SPACE TEMPERATURE RISES ABOVE THE THROTILING RANGE OF THE

GRAPHICS AND TRENDS; PROVIDE TRENDS, HISTORIAN BACKUP AND GRAPHIC DISPLAY FOR
ALL CONTROL POINTS AND CALCULATED SET POINTS PER SPECIFICATIONS.

The Un
Engineering Department

NOTES

with communi hﬂhuportmdldpdntudmm Forpquculwl.und

’ rmdmlcd/dwlﬂwl spaces provide basic sensor with communications port; no

point odpstment Pmu---ummdhphymnwuumnm—plm
drawings.

2 PN fon motor shal be electronically commutated {ype with capabiity to dynamically

ramp up and/or down according to output from controler.

POINTS LIST

PONT POINT TYPE
POINT NANE DESCRIPTOR DI | N |DOJAD REMARKS

Supply WP 1

Primary Damper 1

HW Valve 1

SA Temp 1

Occ Override 1

Zone Temp 1

Fan Enable 1

Fan Status

TS |2(3)11]2

CONTROL SCHEMATIC

THE UNIVERSITY OF GEORGIA
Eff STANDARD CONTROL DRAWINGS
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PARALLEL FAN
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>  AMam | | BACnetREAD >
> Fon Status | | BACnet READ >
=
I v
OUTSIDE AR L R
T F

< Enable BACnet R/W <
Occupled Mode BACnet R/W <

< Endble BACnet R/W <

Occupled Mode BACnet R/W <

v
R
F

/N

RETURN AR

> Spoce Temp || BAChel READ
oint BACnet R,

®

SPACE TEMPERATURE

<

SUPPLY AR

SUPPLY AR

>  Aom | BACnet READ

> Status | | BAGnet READ

VRF MANUFACTURER'S NETWORK

/N

RETURN AR

> Space Temp | | BACnet READ
ont BACnet R,

®

SPACE TEMPERATURE

<

SUPPLY AR

P ——
VRF
BACnet/IP OR BACnet MS/TP
T0 BAS
1
1
N R i nn B e PR PP e e —] BACnet Interface

SEQUENCE OF OPERATION

; THE BAS SHALL INTERFACE WITH TYPICAL VRF SYSTEMS THROUGH A BACNET
PROTOCOLS

EIS)WORK CONNECTION UTILIZING BACNET/IP AND/OR BACNET-MS/TP

ENAGLE; VRF EQUIPMENT SHALL BE FULLY CONTROLLED BY THE VRF MANUFACTURER'S

PACKAGED SYSTEM. BAS SHALL BE ABLE TO READ THE CURRENT ENABLED STATE FOR ALL

EQUIPMENT AND WRITE OVERRIDE THE ENABLE STATE FOR ALL EQUIPMENT.

; BAS SHALL MONITOR EQUIPMENT STATUS AND ALARMS AND

STATUS /_ALARM MONTTORING:
DISPLAY ON OPERATOR INTERFACE.

BAS SHALL MONTOR EQUIPNENT TEMPERATURE POINTS AND

TEMPERATURE_MONITORING:
DISPLAY ON OPERATOR INTERFACE.

SHALL BE PER THE VRF MANUFACTURER'S PACI
TEMPERATURE

JEMPERATURE_CONTROL: = CONTROL
SEQUENCE.  OCCUPIED AND UNOCCUPED SPACE
BE ADJUSTABLE THROUGH THE BAS INTERFACE.

SET POINTS
ADJUSTABLE THROUGH THE BAS INTERFACE. SUPPLY AR TEMPERATURE SET POINTS SHALL

KAGED
SHALL BE

GRAPHIC INTERFACE AND ALL POINTS SHALL BE TRENDED TO THE BAS WITH

PROVDE
HISTORIAN BACKUP.

POINTS LIST

POINT POINT TYPE

POINT NAME DESCRIPTOR DI | A |DO|AO

Zone SA Temp d

Zone Enable . .

Zone Occ Mode . .

Zone Fan Status d

Zone Temp .

Zone Setpoint . -

Zone Alam .

DOAS Enable

DOAS Occ Mode

DOAS Fan Status

ole]e|e

DOAS Alarm

bldg.VRF.CUxx. ST CU Status

bidg. VRF.CUxo ALARM CU Alorm

CONTROL SCHEMATIC

1a
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Ahxxx TERMINAL UNIT SUMMARY SEQUENCE OF OPERATION POINTS LIST
Operating _ Airflow Airflow  Zone  Heating Cooling Damper ‘:\Iﬁ/e Fan DATemp co2 5!2:“?25555 Reset ﬁﬁ“z’ AR AR HADLER B FULY o THE B, POINT POINT TYPE
TU/PIDID  Area Served Mode (CFM) Temp SP SP iy Pos Pos Sp;:cd Level | Airflow Req Hrs Importance iTHE AIRMHANMII.E! SOHALLWEE ENERGZED BSWIEQULLRED T s:xcomlm'mmm ONITS POINT NAME DESCRIPTOR DI | Al |DO|AO REMARKS
(CFM) (F) (F) (F) (% Open) (%) (PPM) |Requests Multiplier SERVED DURING OCCUPED AND SET MK PERIODS. bldg. AHxxx.RAT RA Temperature 1 TSARAT
06 Openi et hrs) 3.SUPPLY AR TEMPERATURE SET POINT: bid AHo0CRAH RA Humidity 1 HSIRA
VAV11  Office101  Deadband 205 215 72 68 7 25% % - 562 1000 0 % 3 THE SUPPLY AR TEMPERATURE RESET FROM 55F 10 80F T0 [\ s pEATRM RF VD Alarm 7 g a
VAV1-2 Classroom 102 1009 1000 76 70 75 70% % - 562 - 0 % 1 INTAN TERMINAL UNIT °°°|-|N° REQUEFTS LESS THM 15% OF TOTAL TUS (AL . °
' VALUES bldg.AHx0CRFST RF Status 1 RF-STAT" =
PlUL1  Office 103 202 30 68 2 77 100% 100%  100% 93 - 1 4.FRODE TRENDS WTH HISTORMN BACKUP AND DISPLAY ON GRAPHIC ALL CONTROL bidg. AHxoc RFSS RF Start/Stop 1 “RF-sS" a
LATED SET PONTS PER SPECFICATIONS. INCLUDE TAB VERIFED FULL  [p)40 i
FLOW VALLE AT-EAGH MR FLOW MONTORING STATON bidg. Ahooc RESFD |RF Speed : ! ::Tf . g a
5.BAS SHALL MONTOR THE FOLLOWNG PONTS AND INTWTE AN ALARM IF ANY IS NoT  [blda.AHoc SPALRM SEVFD_Alam ap| =
WITHIN OPERATING LIMITS: bidg.AHxoc SFST SF Status 1 “SF-STAT =
o ALL HUNIDITY SENSORS bldg. AHo0c.SFSS SF Start/Stop 1 "S55 o
b AL TNPERATLRE SENSORS blda.AHoo SFSPD [SF Speed T [ o|g
d. ALL AR FLOW STATIONS bldg. AHxooc. SAFLOW SA Flow 1 ARMST:"SA-F* (D} g)
:- ﬁ iy TS bldg. AHxoox. OAFLOW OA Flow 1 ARSZ "0A-F" U
] ATUSES bida. Ao, RAFLOW RA Flow 1 A3 RAF g
TRy T bldg. AHooc EAD EA Damper T [weer o
6545 SHALL PROVDE A RELAY OUTPUT AND HOA SWTCH FOR EACH DIGTAL OUTRUT bldg. AHxo EADP EA Damper Position | 1 NAEA-D-POS” o3
— blda.AHxo. RAD RA Damper T | e RAD" =
Satey 1. THE OUTSDE AR DAWPERS SHALL BE OVERRDDEN CLOSED AS NECESSARY T0 NANTAN A [Pid:AtboocRADE RA Domper Position | 1 i - PO’ o B =
Intedock MNMM MXED AR TEMPERATURE OF 3BT (ADJ.). bldg. Ao OADMX OA Max Domper 1 | M2 0A-D-| S &
2 REGARDLESS OF UNT m MODE THE PREHEAT VAVE SHAL MOOULATE To blda. Ao OADMYP 0AD Max Position 1 M2 0A—D-MAX-POS” Al L5
EMPERA blcig. AHxo. OADMN OA Min Damper 1| M 0ADUN" 0
3 THE PREHENT LOCP PUNP SHAL ENERGZE WHENEVER OUTSOE AR TEWPERATIRE S50 ey 0ADMN 0AD Mi Posttion T A DN TS &
RETURN AR 4. WEMR T nmsm 15 IN ALARM: bida. AHhooc MAT MA Temperature 1 TS WAT o8
. UNT FANS blcg. Ao SAT SA Temperaturs 1 TSI SAT |2
t mpmwmupsm W“-;?m“ ER VALVES SHALL OPEN bldg. AHsooLPHT PH_Temperature 1 TS2"PHI® -
4 QUTSEE AR, BOAIST AR MD RELEF AR DAPERS SHAL CLOSE bldg. Atbooc DDSP DD Static 1 DPTI: DOSP ]
OPEN blcg. AHiooc FLTSP Fiter DP 1 WPT2ALT-OF =15
5.UPON ACTVATON OF & HGH OF LOW PRESSURE SAETY SWICH THE AR HANDLER. SHALL bldg. AHoouFRZ Freezestat 1 2R 2
SHUTDOWN. bldg. AHooc SHSP SF Hich Press 1 PSS
OCCUPED MODE: bidg. Ao SLSP SF Low Press 1 DPS2:"F—{SP" (D]
1. SUPPLY D RETURN FAYS SHAL BE COMINOED T0 bida. AHxocRHSP RF High Press 1 PSE R = |
# SUPPLY FAN SPEED SHALL MODULATE TO MANTAN i ——— bldg, AHbOOCRLSP RF Low Press T AL =8
PRESS
[ E %] INITS 0 MANEAR THE NOST OPEN TERUNAL DAUPER, 7 80X 0PEN (ALL :: 'ﬂ“ﬂ? Loop :mg gt/sm 1 : =
- N A —- dg. AHhocxd mp Status
Speed X ] b, RETUR FAN SPEED, SHALL MODULATE TO NANTAN THE RETURN FLOW SET PORT, AWV HW Volve 1 v E
-2 —r THE RETURN FLOW SET PONT SHALL EQUAL THE SUPPLY FAN FLOW MNUS [DidG-AtboocHWVE H¥ Valve Position ! V2 HW-Fos”
D — 1T TN . RETURN FLOW OFFSET (DETERMNED BY TAB). bida. AHoo CHWV CHW Valve 1 [ vioaw
g — | ZW% bidg. AHxooc CHWVP. CHW Valve Posttion 1 VI:“CHWV-POS”
o OADmA] —————< a : bida, AHsooc HWST W Supoly Term T =
‘0.0 MNIMUM OUTSIDE AR DAMPER SHALL BE COMMANDED OPEN.
# ab. EXHAUST AIR DAMPER SHALL BE COMMANDED CLOSED. bldg. Atbooc HURT HW Retum Temp ! T5& HMRT
ac. RETURN AR DAMPER SHALL MODULATE TO MAINTAIN THE OUTSIDE AR FLOW SET |bldg.AHooc CHWST CHW Supply Tem, 1 TS5:*CHWST®
NT. bldg. AHo. CHWRT CHW Return Tem 1 TSE:"CHWRT
od. WAXMUN OUTSDE AR DAWPER SHALL BE
OCCUPED ECONOMIZER (WHEN OUTSDE AR TEMPERATURE < 60 ADJ.): =
ba. MNIMUM OUTSIDE AR DAMPER SHALL BE COMMAN njwfi4)7
bb. EXHAST AR DAWPER SHALL BE COMMANDED OPEN.
1 = S AR SR s s o
MAXIMUM OUTSDE AR N °-2 SUPPLY AR THE MXED AR TEMPERATURE. SET POINT SHALL BE EQUAL TO THE SUPPLY
[} v TEMPERATURE SET PONT NINUS ZF (ADJ).
W 3. PREHEAT COL:
] i mﬁu\%vg_r%)mum TO MANTAN THE SUPPLY AR TEMPERATURE
I (| D1 o] O CALLED WaTER VALVE.SHALL WODULATE TO NAINTAIN THE SUPPLY AR
I N
MINMUM OUTSDE AR I e < e P
[ ‘ > — ] R NHENEVER RETURN AR HUMDITY BXCEEDS 0% (ADJ.) ECONOMZER 0!
CHILED WA VANE SHALL MODULAT TO BONG

mnnuuummmsszaw).

] YYD 2 OUTSIDE AR DAMPERS SHALL BE CLOSED.
4 3.EXHAUST AR DAMPER SHALL BE CLOSED.
AR DANPER SHALL BE OPEN,
mm_ 5. CHLLED WATER VALVE SHALL BE CLOSED.
— | T YD) 6. PREHEAT VALVE SHALL MODULATE TO MANTAN MININUM PREHEAT TEMPERATURE.

ED N OCCUPIED SEQUENCE.
CLOSED UNLESS ECONOMIZER IS AVALABLE.

5. CHILLED WATER VALVE SHALL MODULATE E DESCRIBED IN OCCUPIED SEQUENCE.
6. PREHEAT VALVE SHALL MODULATE AS DESCRIBED N OCCUPIED SEQUENCE.
7. DEHUMIDIFICATION SHALL OPERATE AS DESCRIBED IN OCCUPED SEQUENCE.

DESIGNER NOTE: INCLUDE DEMAND CONTROL VENTILATION
AND CO2 SENSORS ONLY AFTER CONSULTATION WITH UGA.
ADD SEQUENCE: MIN OUTSIDE AIRFLOW SETPOINT SHALL BE

THE UNIVERSITY OF GEORGIA
%EE STANDARD CONTROL DRAWINGS

ADWSTED DYNAMICALLY BETWEEN THE UPPER AND LOWER NOTES
reu SETPONTS BASED ON THE FOLLOMNG RESET DESIGNER NOTE: For designs utifzing fan walls include points for fan status at each fan. Include detads for designs that
SCHEDULE: ESIGNE] or "'ﬂ n include  poil s at each fan. e lesigns 1. Locate down stream duct static pressure pitot tube approximately % down duct. See
Include redundant/standby VFD for the fon wall. floor plans for designed location; show final installation location on as—buitts. Tog
Soace €02 A CPN Sefpoint e ~N 2 Prwd-mmusm(mnusﬂpalp)mmm-mmm Drawn
the control system for diagnastic point in Include the following information for r—
800 ppm (od)) Lower Min OA CFM fan WDs: operating freq umey(lt).lﬂi.paom“mqnd.BASlhth\FDVFD
(Area based OA CFM) autput voltage, actual brake horsepower, and kW. On the VFD grophic screen aiso Scale N/A
nclude the motor nameplate broke horsepower.
1100 ppm (ad]) Upper Min OA CFN
(Design Min OA CFN) Provide multiple freezestats as required to achieve 1ft of linear element for each
of col face area. Preheat sensor shall be instaled intertwined with freezestat to
AN ALARM SHALL BE GENERATED IF SPACE CO2 EXCEEDS the exact same area. One set of contacts wired directly to drive safety input.
1500 PPU. For single fan installotion the AFNS may be duct or et type, ses plana for design.
DCV SEQUENCE SHALL NOT INCREASE OA CFM SETPOINT For multiple fan/fan wal instalation there wil be a single AFMS Installed in common
GREATER THAN MIN VENTILATION REQUIRED BY CODE, ITS duct served by dll fans. Coordinate with mechanical design to ensure adequate
PURPOSE IS TO REDUCE VENTILATION BELOW CODE NINMUN upstream and downstream straight lengths for duct AFMS.
FOR PERIODS OF PARTIAL 0CCUPANCY AND SHALL NOT > A o] A Fon Siotue > UGA
REDUCE OA CFM TO DRIVE THE BUILDING NEGATIVE. Include AHU Performance Graphic screen with a Terminal Unit Summoary Table to match STANDARDS
o toble mmummmup.rfmm shal dso include trend
ﬂmwwsvsqlpmmmalmusdmmmuTnnmdnupm
( A Tk v SPRING. 2020
> 17 { o] At Fon Shoe >
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Ahxxx TERMINAL UNIT SUMMARY
X X X HW Static Pressure Reset
. ) Airflow Zone  Heating Cooling Damper Fan co2 -
Operating Airflow Valve DA Temp . Cumulative
TU/PIDID AreaServed Temp SP SP Pos Speed Level Airflow Importance
Mode — (CFM)  cep) (F (F)  (%open) PO (%) BV (ppM) |Requests  TedHrs Multiplier
°op (% Open) i q (%-req-hrs) P
VAV 1-1 Office 101 Deadband 205 215 68 73 25% 0% - 56.2 1000 0 2% 3
VAV 1-2 Classroom 102 1009 1000 70 75 70% 0% - 56.2 - 0 6% 1
PIU 1-1 Office 103 202 300 72 77 100% 100% 100% 93 - 1
> |\ Ax EAD Position
(A EA Dawper Joo] <
Salety
Interiock
!’ !’
EXHAUST AR N\ p-3 N D RETURN AR
N g q
" "
Eiil o
L 1 e Cont b FAS
(WxRADamw O] < .
7
. — E ")
e
-2 m-—|
m—\j === hterlos
(A Mox OA DmpdAO] < > A xwATems > I i NOTE 2
I ! !  — A
# > W Froomssiat O] > l saih ;
1 G wes )1, L] e oo
low hi
l' .
MAXIMUM OUTSIDE AR N I;;Z W3 O @ SUPPLY AR
'!
< ]
0 ) Lrs2] [DPTT] wor 1
MINIMUM OUTSIDE AIR 1 N -1
1 ¥ ne  S— T
H Y ) S ] T
[pFusg r._@/  S— ] TR
. (AN [ Y =  S— ] T TR,
’ > [A[oW Relum Temp o : T
TN s ]
et -2 S .

DESIGNER NOTE: INCLUDE DEMAND CONTROL VENTILATION

[ 3 MINIWUM OA SETPOINTS BASED ON THE FOLLOWNG RESET
338 SCHEDULE:
Spoce €02 QA CPM Sefpoint
600 ppm (od]) Lower Min OA GFM
(Area based OA CFM)
1100 ppm (od)) Upper Min OA CFM
(Design Min OA CFM)
AN ALARM SHALL BE GENERATED IF SPACE 002 EXCEEDS
1500 PPM.

DCV SEQUENCE SHALL NOT INCREASE OA CFM SETPOINT
GREATER THAN MIN VENTILATION REQUIRED BY CODE, ITS

SEQUENCE OF OPERATION POINTS LIST
1. THE VARABLE AR VOLUUE AR HADLER SUALL BE FULY CONTROLLED BY THE 5. FONT FONT TYRE
2 THE AR HANDLER SHALL BE ENERGZED AS REQUIRED TO SATISFY TERMINAL UNITS DESCRPTOR Di|A|o0[A0] REMARKS
SERVED DURING OCCUPIED AND SET BACK PERIODS. SF VD Alamn 1 =y
3.SUPPLY AR TEMPERATURE SET PONT: SF Status 0 ST
TR s R e
AoWSTIG W [SF Speed =
4,PROVIDE TRENDS AND DISPLAY ON CALCULATED SET SA Flow 1 ARUSL:"SAF
PONTS PER SPECFITIONS. NALUDE T8 VERINED FULL FLOW VALUE AT EAC AR OA Flow . A2
5,036 SHALL MONTOR THE FOLLOMNG PONTS AND INTWTE AN ALWRN F ANY 15 NOT EA Damper 1
WITHIN OPERATNG LNITS: EA Damper Position | 1 VAEAD
o AL HUMDIY SEX RA Damper T Tuarae
t ﬁ PRESSURE ‘i e OA Max Damper 1| M2:"0A-D-MAX
d. ALL AR FLOW STATIONS 0A Min Dam 1 W1 T0A—D M
e. ALL FREEZESTATS OA Max Dmpr Pos. 1
& ALL CONDENSATE WATER DETECTORS {RA Temperature ! TS RAT
¥ ALL VFD ALARM CONDITIONS RA_Humdity 1 W1 RAH”
6.BAS SHALL PROVIDE A RELAY OUTPUT AND HOA SWITCH FOR EAGH DIGTAL OUTPUT. MA Temperature 1 TSXWAT
SAFETES: SA Temperature 1 TS1:"SAT®
1. THE OUTSIDE AR DAMPERS SHALL BE OVERRIDDEN CLOSED AS NECESSARY TO WANTAN A PH Temperature ! 152 PHI”
MNMUM WIXED AR TEMPERATURE OF 38T (ADJ.).
2 REGARDLESS OF UNT OPERATG MODE THE PREVEAT VAVE SHAL WODULATE T0 DD Static 1 PTI: 005"
MANTAN A MNMAM 40F Fiter DP 1 DPTZALT-0P"
3 HE PRENENT LOOP U L RERAzE WHENEVER GUYSIE AR TENPERATURE 1§ Fresmsstal " T
4. WHENDVER TE FIEEZESTAT 5 N AAR
5 HOT WATER AND cﬂlﬁn WATER VALVES SHALL OPEN F tigh Press 1 s
<. LOOP PUMPS SHAL SF Low Press 1 0PS2:"SF—L5P"
d omnnmnammwunmmm
e. RETURN AR DANPERS SHALL OPEN Loop Pump S/S 1
5.LPON ACTVATN OF A HH OR LOW PRESSURE SAFETY SHTCH THE AR HNDLER SHAL Loop Pump Status | 1
OCCUPED NODE: HW Vaive T [V
1. SUPPLY FAN SHALL BE COMMANDED TO START. CHW Valve T [ Vircw
o SUPPLY AN SPEED SHAL NODULATE TO'MANTHN THE SUPPY DUCT STATC
RESSL
THE STATIC PRESSURE SET POINT SHALL BE RESET BETWEEN TAB DETERMINED HW Supply Tem ! 157 HWST
LMITS TO MANTAN THE WOST OPEN TERMNAL DAMPER AT 90X OPEN (ALL HW Return Temp 1 TSEHWRT
VALUES ADSTABLE). CHW Supply Temp 1 TS5 CHNST
2. DAMPERS: CHW Retum Temp 1 TS6:"CHWRT®
. OCCUPIED:
oo MNAUM OUTSEE AR DAPER AL BE QOUMMDED OPEN.
ab. EXHAUST AR DANPER SHALL BE COMMANDED s 716l +1s

ac. RETURN AR DAWPER SHALL NODULATE TO MANTAN THE OUTSIDE AR FLOW SET

POINT.

a.d. MAXIWUM OUTSIDE AR DAMPER SHALL BE COMMANDED CLOSED.
UPIEDM(WHENM’I’!IEARTBMM<WFN)

b.n MNINUM OUTSIDE AR DAMPER SHALL BE COMMANDED

bb. EXHAUST AR DAMPER SHALL BE COMMANDED OPEN.

b.c. IEIWIAIR DAMPER AND IMXIMUM DUTSIIARDNIFERSW.LMJLKI'ETO

THEW(EDARTDIPEMT\REEI’FONTS’W.LEEHMTDTHEMY
TEMPERATURE SET POINT MINUS 2F (ADJ.).

lPIEIEKI’ MIL
SHALL MODULATE TO MAINTAIN THE SUPPLY AR TEMPERATURE

PREHEAT VALVE
* TEF PONT NS 37 (ADJ).
4.CHLLED WATER COL:
. THE CHILLED WATER VALVE SHALL MODULATE TO MANTAIN THE SUPPLY AR
TEMPERATURE SET POINT.

5. DEHUMIDIFICATION:

o. WHENEVER RETURN AR HUNIDITY EXCEEDS 60X (ADL) ECONOMIZER OPERATION

SHALL BE DISABLED AND THE CHILLED WATER VALVE SHALL MODULATE TO BRING
HUMDITY DOWN TO 55% (ADU.).

RETURN AR

NOTES

1. lmahdamﬁmdldlhthmupmmhnwmmuyﬁmmet See floor
plana for designed location; show final installation location on as—builta.

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

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

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

5. Include AHU Performance Graphic screen with a Terminal Unit Summary Table to match
example table on this shest. AHU Performance Graphic shall also include trend
plots of AHU SP Setpoint and actudl AHU SP along with AHU Trim and Respond Adjustment]
Tuning voriables.
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Ahxxx TERMINAL UNIT SUMMARY SEQUENCE OF OPERATION POINTS LIST
HW Static Pressure Reset wnm. gun- m‘rﬁz R St BE LY BY TE B PONT PONT TYPE
Operating Airflow Airflow Zone  Heating  Cooling  Damper Valve Fan DA Tem co2 Cumulative " e e e N S AHDTOA': l11 o _S:.EMARIG
TU/PIDID Area Served T\/Iode g (CFM) SP Temp SP SP Pos Po Speed F) P Level Airflow Req Hrs Importance »mmhﬁvus SHALL THE AH DURING ALL OCCUPED PERIOS, OPTMIZED AH: 3 mm""" T FSTAT
ol oz ‘Abx_SF Start, 1 "S55
(CFM) (F} (F} (F) (% Open) (% Open) (%) (PPM) [Requests (%-req-hrs) Multiplier mw&% ?E%Emmwwuﬁ AH:SF—M e ‘g
ECONOMTER OPERATON 1> ALASLE 1 ARUSE"SAF X
VAV1-1  Office101  Deadband 205 215 72 68 73 25% 0% - 56.2 1000 0 2% 3 oy s W‘ﬁ‘.ﬂ"‘mm DARER “,“é ﬂﬁmy‘”ﬁ %,”g:,, T o | ISt ORLS o] g
VAV1-2 Classroom 102 1009 1000 76 70 75 70% 0% - 56.2 - 0 6% 1 e A SA Humidty |11 Bt S 50| =
" FREEZESTAT THE FOLLOWING OCCUR: X lemperal H
PIUL-1  Office 103 202 300 68 72 77 100%  100%  100% 93 - 1 e INT e Sw. i oz T SEENGE St Aix PH Tomperaterd 1 T < 8
B) ALL HOT WATER VALVES AND CHLLED WATER VALVES WILL BE COMMANDED TO 100% OPEN. ‘Abx DD Static 7 T o|8
) ALL HOT WATER COL PUNPS AND CHLLED WATER COL PUMPS WILL BE COMMANDED TO RUN. A A
D) OUTSEE AR DAMPERS SHALL FULLY CLOSE AND RETURN AR DANPERS SHALL FULLY OPEN, Ablx Freezestat 1 221 4
E) BAS SHALL ENUNCIATE APPROPRUATE ALARM. AHx SF High Press | 1 DPS1:"SF-HSP™ U
4HGH R LOW PRESSIRE SHETY: UPON ACTAION OF A HEH O LON FRESSIRE SAETY SWIRH, AHx SF Low Press | 1 DPS2:"SF-LSP" g
BE DEENERGIZED, AND BAS SHALL ENUNCWTE AN ALARM. Pump S/S 1 e
SUPPLYFA CONTROL: B4 SHAL CONTROL THE STIRTING AN STOPPING OF THE SUPPLY N AS Loop Pump Status | 1 ol|8
AHx HW Valve 1 [V =
1m/mmmmmzwmvmmmwmmvmmmw ‘Atx ChW Valve T Tvecnw |
COMMAND TO THE FAN VFD ENERGIZES >‘.°
wmm muwmmmnmumnmnm CHW Supply Temp 1 TS CHWST '.g &
2.PROOF: BAS SHALL PROVE FAN OPERATION. UPON FALURE OF THE SUPPLY FAN, BAS SHALL CHW Return Temp 1 TSk "CHIRT- 5‘.:'.:1) =
3.VFD CONTROL: WHENEVER THE_FAN IS ENERGIZED, BAS SHALL CONTROL THE SPEED OF THE VFD TO HW Supply Ter) ! TS5 HST. 0
MANTAN THE SUPPLY DUCT STATIC PRESSURE SETPOINT. ON START AND STOP, THE WD SHALL HW Retum Temp 1 TSB:"HWRT [
RAMP TO SPEED AND SLOW DOWN WITHN ADUSTABLE ACCELERATION AND DECELERATION LIMTS. Fiter DP 1 T2 TP =
BAS SHALL MONTTOR A COMMON ALARM OUTPUT FROM THE DRVE AND REPORT WHEN ACTVE. [ORR=
4.SUPPLY DUCT PRESSURE SETPONT: THE DOWN DUCT STATIC PRESSURE SETPOINT SHALL BE RESET S8
BETWEEN THE LIMITS OF 1/2° TO 2° TO MAINTAN THE MOST OPEN TERMINAL DAMPER AT 90X (WTH o ]
ALL VALUES ADWSTARLE). Toms [7]w0f2]3 e 'g
‘SPACE TEMPERATURE CONTROL:  THE SPACE TEMPERATURES SHALL BE CONTROLLED VIA NDMDUAL VAV S| e
g
'DISCHARGE TEMPERATURE CONTROL: THE DISCHARGE TENPERATURE SETPONT SHALL BE CALCULATED AND )
‘s (BOTH ADJUSTABLE) TO MAINTAN VAV BOX COOLING '_q Ej
SHALL BE RESET FROM 55F T0 60F
REQUESTS AT 15% OF TOTAL TUs
’\Fl zmmumwsm%mmmummmu =g
.\_. Interface lmmmwwsmmﬁ%mmmm ‘E
 E— ] A \—| I SETPONT SHALL BE THE WARMEST ZONE TEVPERATURE, MNUS 15F. y E
D E— TR ] | WE2 [ ——— J—
> | O] Ax Froezestat > | m%;ﬁmmmmmmmmz
> (W T P e F it eI NEOE e T VATER WASE SHAL WODLLATE To WANTAN A LOW LT
ity .7 L ) OF 40F PREHEAT AR TEMPERATURE.
Interiock rﬁ&ﬂ”& CODUNG SECTION:  CONTROL SHALL BE AS FOLLOWS:
Iu@! WHENEVER THE AH 1S ENERGIZED, THE CHLLED WATER VALVE SHALL MODULATE TO MANTAN THE
DISCHARGE AR TEMPERATURE SETPOINT.
IJ ¢' WHENEVER THE RETURN AR HUMIDITY EXCEEDS 55X (ADJ.) DURING NORMAL OPERATION THE CHILLED
oUTSIE AR (M SUPPLY AR WATER VALVE' SHALL BE OVERRIDDEN OPEN.
) 100P PUMP CONTROL: BAS SHALL CONTROL THE STARTING AND STOPPING OF THE LOOP PUMP AS
S P S I SRS DL e
m WorE 4 DM I|1IE| zmamsmmmmmmtsmzsrmmmmmm
f Contro by FAS 7
S ] N GRAPHCS AND TRENDS:  PROVDE TRENDS AND GRAPHC DISPLAY FOR ALL CONTROL PONTS AND
CALCULATED SET PONTS PER SPECIFIGATIONS.
 S— ] TR

NOTES

1. Locate down stream duct static pressure pitot tube opproximately % down duct. See
floor plans for designed location; show findl installation location on as—builts.

ZPMId!mAEIRAEiJSmﬂhﬂ(WDB or IP) communications interface to the
for dia mtkpdnihﬁ'lmﬂﬂmﬂp )

3.Pmld|nulﬂp|l freezestats as required to achieve 1floflhurd¢nmtferueh1q.ﬂ.
face area. Preheat sensor shal be installed intertwined with freezestat to
Hucxwtm-m One set of contacts wired directly to drive safety input.

4. For gingle fon installation the AFNS may be duct or inlet type, see plans for design. For
mmbh fm/fmwd hlﬂluﬂm Hurl will bleﬁdlmWHhmm duct
served by dll fans. ical design to

ensure adequate upstream ond
mmmtlmmmmm

5. Include AHU Performance Grq)hl: screen with a Terminal Unit Summary Table to match
example table provided on this sheet. AHU Performance Graphic shall diso include trend
plots of AHU SP Setpoint and actual AHU SP dlong with AHU Trim and Respond
Adjustment Tuning variobles.
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Ahxxx TERMINAL UNIT SUMMARY SEQUENCE OF OPERATION POINTS LIST
- GENERAL: THE VARBLE AR VOLUME AR HANDLER SHALL BE FULLY CONTROLLED BY THE BAS. GENERAL POINT TYPE
. . . HW Static Pressure Reset wm SEQUENCES INCLUDE: POINT NANE DEgg'!::’TTOR l REMARKS
o i Airfl Airflow  Zone  Heating Cooling Damper v I an DAT co2 C ati 1. SCHEDULED OCCUPANCY: BAS SHALL DETERMINE THE OCCUPANCY PERKODS BASED ON OPERATOR [D]AToo]a0
eratin, irflow alve em . umulative g pergturd | 1
TU/PIDID  AreaServed F:\/I d g CFM Temp SP SP Pos Speed F P Level Airflow Req H Importance »%%vmmummummmmm ::mx::; m: :: L:r:ldlty 1
ode ( ) (CFM) (F) (F) (% Open) 03 (%) (R (PPM) |Requests eqirs Multiplier E) UNOCCUPED PERIOD: BAS SHALL EVERGUE THE M AS REBURED 1O MANTAR SET BACK bldg. Ao, SFALRM AHx SF VFD Alam | 1 g
°/O pen) (%-req-hrs) P NE OUTSIE AR DAUPER SHALL REMAN CLOSED, EXCEFT WHERE bldg. Ao SFST AHx SF Status 1 .%
VAV1-1  Office 101  Deadband 205 215 72 68 73 25% 0% - 562 1000 0 2% 3 2ARSOE ECONMIER: DS SHAL VOMMAE TE Mg WP o proe ez (lde oo S A K o |&
VAV 1-2 Classroom 102 1009 1000 76 70 75 70% 0% - 56.2 - 0 6% 1 T T e N A NWCRATURE SETPONT. THE bldg Ao OAFLOW Alix_OA Flow 1 S‘D -
PIUL-1  Office 103 202 300 68 72 77 100%  100%  100% 93 - 1 S OTSEE 6 TOMTRE Rt BN THE SOPPY Ay TSRS S PO [y DAL A Mg Dot 1T < | 8
REES 60 T SR AR TEPERATORE S PORT o oo AR TPERARE b0 Abhonc AT At SA Termperaturd | 1 o |8
3 SENCED HEATNG MO COOLMG. 45 SWLL PROEI THE HENTNG MO COLMD WLIES 5. bldg. AHooc PHT AHx PH Tem 1 g @
e A e R EMEQUSLY.  THES DOES  bidq, Ahoo DDSP Atx DD Static 1
m&'ﬁt o VAVES THAT A USED SMA Y PR bidg.AHxoc FRZ AHx Freezestat 1 g
AMED AR LOW LUT OVERRDE: BAS SULL OKFRDE THE SGUAL T0 THE OUTSDE AR DALPER TO ::mmig: mx;mmm : o |
5.FREEZE SNETY: UPON OPERATION OF A FREEZESTAT THE FOLLOWING SEQUENCE SHALL OCCUR: uAbooc. x O |
A) THE UNIT FANS SHALL BE DEENERGIZED. bldg. AHUxx.FPSS AHUx Freeze Pmp 1 ;.'::'
gﬁgmw‘n&mmmmmsmm1mm bidg. AU CFPST AHUx ChW FP Stat | 1 o %%
COMMANDED bidg. AHUxHFPST AHUx HW FP Status| 1 o
©) QUTSDE AR MO EXWAIST AR DWPERS SHUL. FULLY CLOSE D RETURN AR DWPERS SWAL [y o0 by ‘Alix PreHiaat Valve 7 g _.':'> =
ammmmm bidg. Ao CHWV Alx ChW Valve 1 (7]
6.HGH OR LOW PRESSURE ACTVATION OF A HIGH OR LOW PRESSURE SAFETY SWITCH,  [bidg, Ao, RHWV AHx ReHeat Valve 1
> [ANJAxRA fumidty) MMEMMWMMMM bida Ao EXOP 'AHx EX Drmpr Pos. ] a .Ela
B SUPPLY FAN CONTROL: BAS SHALL CONTROL THE STARTING AND STOPPING OF THE SUPPLY FAN AS bldg. Ao EXDP AHx EX Dmpr Pos. 1 [T}
¥ S [] TN bldg.AHxocRADP Al RA Dmpr Pos. 1 E
A sty 1. STAT/STOP. BAS SHAL COMMAND THE SUPPLY FAN TO RUN CONTIUOUSLY 45 REQURED BY bidaAHx0. RADP ‘At RA Dmpr Pos. 7 c
Interiock 27800 wssw.l.mrmomm UPON FAILURE OF THE SUPPLY FAN, BAS SHALL bldg. AHyox. OADP | AHx OA Dmpr Pos. 1 D =3
TS4 bldg.AHxxx. OADP AHx OA Dmpr Pos. 1 g
xmmm.mmmzm:nmusmmmmzmwn:mm bida Ao FOP ‘Abix Fiter DP 7
v THE SUPPLY DUCT STATIC PRESSURE SETPONT. ON START AND STOP, THE VD SHALL
h RAUP 0 SPEED MO, SLOW DOWN WTHN ADILSTABLE ACCELERATEN LERATON LA bidg. Ao HWRT AHx HWR Temp. 1 [¢b]
EXHAUST AR NN D-3 RETURN AR ey o m‘”m“’ T S REPOR L b peser |Dldg.AHXHWY Alx HW Valve 1 =
U N mmn:unsoﬂ/z'mz'mmmmzmmmmmxrmm bldg. AHsox. CHWRT | AHx CHWR Temp. 1 BEle
4 ALL VALUES ADAISTABLE). bidg.AHx00cHWST AHx HWS Temp. 1 g
bidg.AHoe. CCT AHx CC Temp. 1
o BAS SHALL CONTROL THE DAMPERS AS FOLLOWS:
'*_Hgl’/ 1.AR_HANDLER OFF: WHEN AH IS COMMANDED OFF, ALL DAMPERS SHALL REWAN N THER OFF bidg. AHyooc. CHWST | AHx CHWS Temp. 1 E
POSITIONS.  WHEN AH IS ENERGIZED DURNG THE UNOCCUPED PERIOD THE OA DAMPER SHALL bidg. Ao HWRT [AHx HWR Temp. 1
REMAN CLOSED UNLESS ECONDMZER MODE IS AVALABLE. bidg Athooc HWV ‘Ax HW Valve 7
2.AR HANDLER ON OCCUPED: WHEN AH IS COMMANDED ON IN OCCUPED MODE THE OUTSDE AR,
wﬂm&munmmmmmmmmm Tous |7 ]17] 210
3.AR HANDLER ON UNOCCUPIED: WHEN AH IS COMWANDED ON IN UNOCCUPED WODE THE OUTSIDE
AR DARPER SULL REMAN FULLY CLOSED, BUALST DWPER FULY CLOSED AN FETURN DNPER
T ] — | CaSsE o] < ::I T AR A DS AR DTS To' SANDIN TIE MDD AR TEUPERATURE SE1 PoaT. - BE
) E— TN e R Speed |W0] ] MXED AR TEMPERATURE SETPONT SHALL BE EQUAL TO THE DISCHARGE AR TEMPERATURE SETPOINT
b [0 e & Aam >——] 5 F ().
b — ] 0N e n M2 :Em—\—i {~———intarioce THE SPACE TEMPERATURES SHALL BE CONTROLLED VA INDVIDUAL VAV
A [ A SRP o  S— T - | < [0p)]
[ [DISCHARGETEMPERATURE CONTROL:  THE IISCHARGE TEMPERATURE. SETPONT SHALL BE CALCULATED AND —~ &}
> 1A] |.ms“1mrmwmmr(mmmsrmmmwmm (_'J Z
2.WHEN THE UNIT IS ENERGIZED FOR SETBACK HEATING DURNG THE UNOCCUPED PERICD, THE D: —
I_TSITI DISCHARGE TEMPERATURE SETPONT SHALL BE 75F (ADWL) o g
PREHEATING VAIVE: CONTROL SHALL BE FOR HEATING AS FOLLOWS: <ﬁ
H 1 ““W“,.E“m“"m”;‘m“”“m“m“‘ = o
OUTSIDE AR 1 N D-1 SUPPLY AR REGARDLESS OF AH OPERATING MODE THE HOT WATER VALVE SHALL MODULATE TO MANTAN A LOW LINT U
} e OF 40 PREFENT AR TEMPERNTUFE. [
H W
COOLNG SECTION: CONTROL SHALL BE FOR COOLING AND DEHUMIDFICATION AS FOLLOWS: [
@;g [opTT] Mo 1 WHENEVER THE AH IS ENERGIZED, THE CHLLED WATER VALVE SHALL MODULATE TO MANTAIN THE —]
DISCHARGE AR TENPERATURE. SETPONT. (@)
WHENEVER THE RETURN AR HUMDITY EXCEEDS 55X (ADL.) DURNG NORMAL OPERATION THE CHLLED (@]
WATER VALVE SHALL BE OVERRIDDEN o]
_m-::mmr REHEATING SECTION: CONTROL SHALL BE FOR DEHUMIDIFICATION AS FOLLOWS: >-' B
WHENEVER THE AH IS ENERGIZED AND RETURN AIR HUMDITY IS ABOVE SET CO0UNG B
[ A% 00 Static mummmmmmmmmmzmﬁﬁ — Z
TEMPERATURE SETPONT (ADLL). 0N
EEEEZE PP CONROL:  BYS SHAL CONTROL THE STARTIG AND STOPPING OF THE FREEZE PUWP S o] 8
1srm/ﬂopyssmmmm:mmorn:mmmwsmm =]
THE QUTSIDE AR TENPERATURE S BELOW 38F (ADL).
zmmmmmmwmmmmmmm > o
RUNTME. = =
DESIGNER NOTE: INCLUDE. DEMAND CONTROL VENTILATION WHEN THE FLTER DFFEFENTAL PRESSIRE SENSOR REAWNG EXGEEDS THE DESKN Z
O G52 OB LY AT CONRUTATO W L SPECFED PRESSURE OROP AN ALARM SHALL BE GENERATED AT THE BAS. D <
e iy SRUPHCS A0 TS PROIDE TREIES WTH HSTORMN BAKUP AND GRAPHC DISPLAY FOR AL ()]
e T e e Fomy CONTROL FONTS AND CALCULATED SET POINTS PER SPECIICATIONS. Z
= <
Space 002 0A GFM Setpoint E =
600 pom (ad| Lower Min OA CFM
por (et (Arsa bosed OA CFM) n
1100 ppm (ad)) (mu&oa\“egtm Eng TRA
Drawn HMI
AN LIRS SHALL BE GENERATED F: SPACE 002 EXCEEDS Issued 1/1/2020
DCV SEQUENCE SHALL NOT INCREASE OA CFM SETPOINT Soale N/A
GREATER THAN MN VENTILATION REQUIRED BY CODE, ITS NOTES
PURPOSE IS TO REDUCE VENTILATION BELOW CODE MINMUM
FOR PERIOOS OF PARTIAL OCCUPANCY AND SHALL NOT
REDUCE 1. Locate down stream duct static tot tube approximately 3 down duct. See
OA G O DRVE THE BULDING NEGATIE- floor plans for designed Ioenhumrl'lm?l InMnH:FIoentl; nyn,t‘u- bullts.
4 ) 2. Provide communications interface to the control system for diognostic point information.
3. Provide multiple freezestats os required to achieve 1ft of finear element for each 1aq.ft.
of col faca area. Preheat sensor shall be installed intertwined with freezestat to cover
the exact same area. One set of contacts wired directly to drive safety input. UGA
4, For single fon instalation the AFMS may be duct or Inlet type, soe plons for design. For STANDARDS
muuu- fm/ﬁ':l wal Instollation there nlb-uw/\‘:usmmmhmm dmnd UPDATE
Coordinate with mechanical n ensure ﬂmh upuhm al
dmmunmt lengths for duct AFMS. SPRING 2020
5. Include AHU Performance Graphic screen with a Terminal Unit Summary Table to match
example table provided on thig sheet. AHU Performance Graphic shall dlso include trend
plots of AHU SP and actual AHU SP dlong with AHU Trim and Respond
Adjstment Tuning varicbles.
VAV AHU:
PREHEAT, CHW,
g ) REHEAT,
ECONOMIZER
... d2.0F08 .
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SEQUENCE OF OPERATION POINTS LIST
GENERAL: THE CONSTANT AR VOLUE AR HANDLER SHALL BE FULLY CONTROLLED BY THE BAS. GENERAL POINT POINT TYPE

1. SCHEDULED OCCUPM, BAS SHAL OETERINE THE QOCUPAACY PEROOS ON DPERATOR PONT NAME DESCRIPTOR DI | AL [DO[AO|  REMARKS

ScHEDy i bldg.AHooRAT [RA Temperature 1 TSERAT
A) QOCUPIED PIROD: SAS SHALL ENERGIZE THE A DURNG ALL OCCLPED PERIODS, OPTMZED . ppyoc, RAH RA Humidt 1 HSLRAE
) IOCOUPED PEROD: 545 SHAL ENEROTE THE M 45 REQUEED o WANUAN SET K bidg. AHxoo.RACO2 RA C02 1 coz:"cor”

N I UToE AR DAMFER SHALL REMAN CLOSED, EXCEFT bldg. Ao, RFALRM RF VED Alorm 1 RE-A

2. ARSDE ECONOMZER: BAS SHALL MODULATE THE MDING DAVPERS TO PROVIDE ‘FREE bldg. AHyoo.RFST RF Status 1 “RE-STAT®

COOUNG" WIEN COMDIONS THE FREL. COOLNG SHALL BE STAGED EEFORE ANY MECHANCAL |bldg.Atbooc RFSS RF Stort /Stop 1 -5
SHALL BE_USED TO ENABLE THE ECONOMZER MODE: bldg. AtooRFSPD R Speed 1w

A) DRY BULB SWTCH: ECONOMIZER NODE SHALL BE ACTVE WHILE THE UNIT IS ENERGZED AND  [bldg.AH:00r SFALRM SF_VFD Alam 1 =K
WHEN QUISIE AR TEMPERMURE FALLS BELOY S0 (0L}  ECONMZER MODE SHALE  [bldg.AHooc SPST SF Sttus 1 “SF-STAT"
HEATING AND COOLING: _ BAS. SHALL PROHIBIT THE HEATING AND COOUING VAVES oS [bIdg.AHhocu SFSS SF_Start/Stop 1 55

AS THE HEATING VALVE AND DAMPER T0 BE OPEN SIMULTANEOUSLY. THIS DOES  |bldg. AHxxx.SFSPD SF Speed 1 | "SF-5p0°

NOT APPLY TO COOLNG AND REHEAT VALVES THAT ARE USED SIALTANEDUSLY FOR blda. Ao MNOAD Nio. OA Daraper T Tui oroa®

4.MIXED AR LOW LIMT OVERRIDE: BAS SHALL OVERRIDE THE SEBNAL TO THE OUTSDE AR DAWPER T0  |blda.AHiooc OADMNP OAD Min Postion 1 M1:"0A-D-MN-POS”

MANTAN A MWLM WXED AR TEMPERKTURE OF 38F bidg. Ao MAXOAD Max OA Damper 1 | uz"oan-uax’

e A ot ety VE FOLLOMNG SEWEICE SHAL OCOUR: b, Athoo, OADWP 0AD Mox Position 1 M2 OAD-AYPOS”

B)AL HOT WATER VALYES AND GHLLED WATER VALVES WAL BE COWMANOED 0 100x opey, bl Abooc XD | Mixing Dmprs 1| M3:"x-0"

) ALL HOT WATER COL PUMPS AND CHILLED WATER COL PUMPS WL BE COMMANDED TO RUN.  [bldg. Aot FADP EA Damper Position 1 M4 "EA-D-POS”

D) OUTSDE AR DAMPERS SHALL FULLY CLOSE AND RETURN AR DAMPERS SHALL FLLY OPEN. |blda. AHxocRADP RA_Damper Posttion 1 W3 RADPOS”
E) BIS SHALL ENUNCATE APPROPRATE. ALWRU. bldg. Ao SAT SA Temperature 1 2T
SUPPLY FAN CONIROL: BAS SHALL CONTROL THE STARTING AND STOPPING OF THE SUPPLY FAN AS bldg. AHoor.COT | CC Temperature 1 TS"CCT
bidg.AHoo. MAT MA Temperature 1 ToA:MAT"

1. SIT/STOP S SULL COMAD THE SUPPLY FAN TO R CONTUDUSLY AS FEQURED BY bida Ao PHT PH Temperature 1 TSP

2.PROOF: BAS SHALL PROVE FAN OPERATION THROUGH THE VFD INTERFACE. UPON FALLRE OF THE  [bldg.AHoocFRZ Freezestat 1 F21:"FRE”
SUPPLY FAN, BAS SHALL REPORT AN ALARM. bldg.AHxoc.LPSS Loop Pump S/S 1

T SR b s e o s e 200 D sl FeT g s |1
msrmrmnsrw THE VD SHALL RAWP TO SPEED AND DOWN WITHN bldg. AHhoo. PHWY PHW Valve 1| vaPHW

LMITS.  BAS SHALL NONTOR A COMMON ALARM OUTPUT FROM [bidg, AHxoo PHWVP PHW Vave Posltion 7 VEPHW_POS"
THE DRIV AND FEFORT WEN ACTVE: bida. AHhooc CHWV ChW Valve T v
RETURN FAN CONTROL:  BAS SHALL CONTROL THE STARTING AND STOPPING OF THE RETURN FAN AS bldg. AHhocx. CHWVP. ChW Valve Position 1 V2 "CHWV-POS”

OLLOWS: bldg. Ao, RHWV RHW Vdlve 1| vi:RHWV"

1. STAT/STGP IS UL COMAD THE RETURN FAN TO RUN OONTRUASLY WEREVER T SIPRY [0 o RHWVP RHW Volve Posiion : VRIWERT

2.PROOF: %‘smmmm UPON FALURE OF THE RETURN FAN, BAS SHALL bidg. AHoo. HWST HW Supply Temp 1 TS7:"HWST®
REPORE bldg. AHiooLHWRT HW Return Temp 1 TSEHMRT

3 N T R T T e Dm0 [ blda. AHox. CHWST CHW Supply Temp 1 TS CINST
QN START AND STOP, THE VED, SLL RAP T0 SPEED AU SLOW DOV WIRHY ADUSTIE bl Aok CHWRT CHW Retum Temp 1 TS6:"CHYRT™

AND DECELERATION LMITS. ~ BAS SHALL NONTIOR A COMMON ALARM OUTPUT FROM 140 Aty 70N Zone Temp T S INET
THE DRVE AND REPORT WHEN ACTVE. lg. Abboax
bldg.AHxxx.OCCOVRD Occ Override 1 TS1: "OVRD”
DAVPER CONTROL:  BAS SHALL CONTROL THE DAMPERS AS FOLLOWS: bidg. Ao, SAFLOW SA Flow 1 ARSI "SAF

1. AR_HANDLER OFF: WHEN AH IS COMMANDED OFF, ALL DAUPERS SHALL REMAN N THER OFF blda AHboo OAFLOW A Flow 1 APISZ A
FOSTIONS. (0A DAMPERS CLOSED, EXHAUST DAMPER CLOSED, RETURN DAMPER OPEN)

2. AR HANDLER ON OCCUPIED: WHEN AH IS CONMANDED ON N OCCUPED WODE THE MNMAUM bldg. AHoo.RAFLOW RA Flow 1 APUS3: RA-F
OUTSIE AR DAMPER WILL BE COMANDED OPEN. THE RETURN DAMPERS SHALL NODULATE TO bidg. Ao FLTSP Filter DP 1 DPTI:"FLT-DF"
MANTAN THE MNUM OUTSDE AR FLOW SET PONT. (MAX OUTSDE AR DAMPERS CLOSED, EXHAUST
AR DAWPER 5 CLOSED, AND RETURN AIR DAVPERS MOOULATING).

3.AR HANDLER ON UNOCCUPED: WHEN AH IS COMMANDED ON IN UNOCCUFED MODE THE OUTSDE
AR DAMPERS SHALL REWAN FULLY CLOSED, EXHAUST DAMPER FULLY CLOSED AND RETURN DAMPER
FULLY OPEN UNLESS ECONOMIZER MODE IS AVALABLE. s T w55

4.ECONOMZER: WHEN ECONOMZER WODE IS AVALABLE THE BAS SHALL THE AU
OUTSIE AR DAWPER TO WAINTAN THE MXED AR TENPERATURE SET FONT. THE MIXED AR
TENPERATURE SETPONT SHALL BE EQUAL TO THE DISCHARGE AR SETPONT WNUS
(ADJ). THE EXHAUST AR DAVPER AND RETURN AR DAPERS SHALL NODULATE

Lower Min OA CFM (Area based OA CFM)
Upper Min OA CFM (Design Min OA CFM)

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

S.HBIWESFMEMWWEMMWMMDMHMM
HEATING AND COOLING DEMAND WILL BOTH EE 0.

= CONTROL SHALL BE AS FOLLOWS:

CONTROL SHALL BE AS FOLLOWS:

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

zmmmmuummmwmwwmmwmm
WATER VALVE SHALL BE OVERRIDDEN OPEN FOR DEHUMIDIFICATION.

REHEATNG SECTION: CONTROL SHALL BE AS FOLLOWS:

1mmmnlumummummnmmsm
TO MANTAN THE DISCHARGE AR TEMPERATURE SETPOINT.

zmmzmsmmmnmmmmmwm
SHALL BE CLOSED.

umm BAS SHALL CONTROL THE STARTING AND STOPPING OF THE LOOP PUMP AS

1SI'IRI'/SI!P' SHALL COMMAND THE OPERATION OF THE LOOP PUMP AND IT SHALL RUN
CONTINUOUSLY WHENEVER THE OUTSIDE AR TEMPERATURE IS BELOW 3BF (ADJ.).
2.PROOF: BAS SHALL PROVE PUMP OPERATION AND USE THE STATUS INDICATION TO ACCUMULATE

ELIER AARM: WHEN THE FLTER DIFFERENTIL PRESSURE SENSOR READING EXCEEDS THE DESIGN
SPECIFED PRESSURE DROP AN ALARM SHALL BE GENERATED AT THE BAS.

GRAPHICS AND TRENDS: PROVIDE TRENDS AND GRAPHIC DISPLAY FOR ALL CONTROL POINTS AND
CALCULATED SET POINTS PER SPECIFICATIONS. INCLUDE TAB VERFIED FULL FLOW VALUE AT EACH AFNS.

NOTES
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SEQUENCE OF OPERATION POINTS LIST
GENERAL: THE CONSTANT AR VOLUME AR HANDLER SHALL BE FULLY CONTROLLED BY THE BAS. GENERAL POINT POINT TYPE
wmml mmm e PERIODS BASED ON OPERATOR POINT NAME DESCRIPTOR DI | A |DO[AO|  REMARKS
" EmE _ bldg. Ao FFALRM EF VFD Alom 1 =y
»smsmmv“m NERGZE THE M A OFMZED  o1dg Ao EFST EF Status 1 "EF-STAT"
) NDCCUPED PERCD:  GAS SHAL EVERGIZE THE 1 A RELURED TO IANTAN SET 8K bidg. Ao EFSS EF Start/Stop 1 -5
SENCAEER QPERNTGN & AL, " DMIPER SHALL REUAN CLOSED, EXGEPT WHERE bldg.AHoocFFSPD EF 1 ] EF-0
2 ARSDE ECONDMZER: BAS SHALL MODULATE THE MXING DANPERS T0 PROVIDE ‘FREE bldg. AH:ooc. SFALRM SF WD Alarm 1 -
COOLNG FREE COOLNG SHALL BE STAGED BEFORE ANY MECHANICAL |bidg. AHyooc SFST SF_Status 1 "SF-STAT"
OOV STRAEDY L BE USED T BUBLE TE ECONMIZER MO0 € |bdgAHoaSFSS SF Start/Stop 1] T
A) DRY BULB SWITCH: MODE SHALL BE ACTVE WHLE THE UNT IS ENERGZED AND  [bldg.AHxooc SFSPD |SF Speed 1 | "sF-5P0”
WHEN OUTSDE AR TEMPERATURE FALLS WTHIN ST (ADL) OF THE SUPPLY AR TEMPERATURE  [bidg. Ao EHSP Alix EF High Press | 1 P
OUTSOE G his gz, OUE SHALL BE NACTVE MEN OUTSOE AR bidg.AHxocSLSP Abix SF Low Press | 1 [ aTa
* IO L A0 Ol SESN JOMIS SO TS W 5, sMons s b | ] T] ol
B DOES  [bidg.AHx0LSAT AHx SA Temp 1 TS1: "SAT”
NGT APPLY TO COOLING AND REHEAT ARE USED SMULTANEOUSL)
DEAMOFCATON. ? bidg.AH0.CCT AHx CC Tep 1 X
L%W%TMWAWMMMMM bidg. Ao PHT ‘AHx PH Tem) 1 TS PHT
DEENERGIZED, [ -Clem
B) ALL HOT WATER VAVES AND CHLLED WATER VALVES WL BE COMADID To 100k opa,  [DIdEAX0OCMAT | Atbx MA Tomo ! mm;
)AL HOT WATER COL PUNPS AND CHLLED WATER COL PUNPS WILL BE COMMANDED To fun.  [Dlda-AHb00CRAT. | AHx RA Temperaturd 1 188
D) OUTSDE AR DAMPERS SHALL FULLY CLOSE AND RETURN AR DAVPERS SHALL FULLY OPEN.  [bldg. Ao FAT Ax EA Temp 1 TS6:EAT"
E) BAS SHALL ENUNCATE bldg. AHxooc. SRH Atx SA Humidit 1 HSI"SAH
N s A AV THNTON 9 AL SR LOW PRESSURE SAETY SHTCH. | bidg AHooL RRH AHix RA Humidity 1 HS2 R
bidg.AHx0LFRZ AHx Freezestat 1 F21:"FZ”
SUPPLY FAN CONTROL: BAS SHALL CONTROL THE STARTING AND STOPPING OF THE SUPPLY FAN AS g PHW\ PHW Valve 1 | veriwy
b Yy ChW Valve 1 | v2"cHW
1. START/STOP: BAS SHALL COMMAND THE SUPPLY FAN TO RUN CONTNUOUSLY AS REQURED BY d ;
SCHEDULE.  ONCE THE OUTSIDE AR ISOLATION DAMPER END SWITCH IS PROVEN THE FAN  |bidg. Ao RHI RHW Volve 1 { Vi RHW
1S ALLOWED 10 START. bidg.AHxo0.BYPDMPR AHx Bypass Damper| 1 Mc"BYP-D"
2PROOF: GAS SHALL PROVE FAN OPERATION.  UPON FALIRE OF THE SUPPLY FAY, BAS SHAL bldg A0 HRS ‘Abix HR Status T Heat Whod Unils
3.wowmwnmn:rm:mussmmmn:orn:wom bldg.AHhoo.HRSS AHx HR Enable 1 [Heat Wheel Unlts
ON, STRY N SToP, T \FD HULL RAUP TO SPEED.AMD SLON DOWY WTHI ADSTAAE bidg: Ao HRA Atix HR Alorm L oot Wiee Uty
ACCELERATION AND DECELERATION LIMTS. BAS SHALL MONITOR A COMMON ALARM OUTRUT FRoM  |bldg.AH0ocLPSS Loop Pump S/S 1
THE DRVE AND REPORT WHEN ACTNE. bldg. AHyocx.LPST Loop Pump Status | 1
bidg.AHx0. RHWST RHW Suj Tem 1 TST:"RHWST®
IHAUST FAN CONTROL: CONTROL THE STARTING AND STOPPING EXHAST
PLLOW: BS S e o o T FNAS [ bidgAHoo RHWRT RHW Retum_Temp 1 TSERART
1.W COMMAND THE EXHAUST FAN TO RUN CONTINUOUSLY bldg.AHxxx. CHWST CHW Supply Temp 1 TS9: "CHWST
Fmsrm:mmm. ONE T EVAIST AR ISOLATON DAIPER. 24D SWIGH & PROVEN THE bida Ao CHWRT CHW Return Tem 1 TI0CHART
znmr wssml.nm:rmomm UPON FALURE OF THE EXHAUST FAN, BAS SHALL bldg. Ao, PHWST PHW Supply Tem| 1 TSI:"PHWST"
1wnmmmmn:rmsmusmmm:n::-ormwnm bida.Atbooc PHHRT PHY Retum Tem ! L
e bidg.AHx0c. OAFL TSP OA Filter DP 1 DPTI: "OAFILT-DP*
A FIXED VALUE DETERMNED BY TAB T0 MEET SCHEDULED FLOW
ON START AD STUP. THE VED SULL AP TO SPEED AND SLOY OWN WIHN JONSTRLE bidg. Ao RAFLTSP RA Fllter DP 1 DPT2:"RAFLT-DF"
ACCELERATION mnmm ““‘GTIE VONTOR ouTRU bldg.AHx0.. OAFMS OA Flow Station 1 AFMS1:"0AFMS”
THE DRNE NO WHEN bldg.AHx00LRAFMS RA Flow Station 1 AFMS2: "RAFMS”
[SOLATION [ANPER CONTROL: WHENEVER THE AH IS COMMANDED TO RUN AND THERE ARE NO ACTVE_  |bldg. Aol HRRATE HR Rate 1 | HRRATE®
SAFETY ALARMS BOTH ISOLATION DAMPERS (DCHAUST AND OUTSDE AR) SHALL BE COMMANDED TO OPEN.  [bda AHxocRFSS RF Start 7
A LT SHTCH FOR EACH DAMPER SHALL NDICATE WHEN THE DAMPER IS FULLY OPEN AND ALLOW THE Start/Stop
ASSOCWTED FAN TO ENERGEZ |RF Speed 1
bl A |RF Alorm 1
DISCHARGE TEMPEFATURE CONTROL:  THE DISCHARGE TEMPERATURE SET POINT SHALL BE FOED AT 72F.  [bjdo AH300( RFST RF Status 1
ENERGY RECOVERY: CONTROL SHALL BE AS FOLLOWS: D |Atlx EA BPoso Pos [ 1
thﬂwmm%mmzmm d DS | AHx SA BPgss Pos | 1
STATUS AND ALARM. WHENEVER THE AH IS ENERGIZED “ME“ E!msmsam “’EW‘I'“" bld AH00CELS EAD Limit Sw 1
THE ENERGY RECOVERY SYSTEM SHALL REMAN OFF AND THE BYPASS DAMPERS SHALL BE bldg.AHxoo. 0LS OAD Limit Sw 1
COMMANDED OPEN. bidg.AH:x0HWV HW Valve 1
bidg.AHx0L HWRT HW Return Temp 1
CONTROL SHALL BE AS FOLLOWS:
- WHEIEVER TiE A4 IS EVERGEED, T HOT WATR AL SHAL NODULATE TO WANTAN THE bldg.AH00c HWST HW Supply Temp. 1
DISCHARGE AR TEMPERATURE. SETFONT MNUS
mmmnﬁmmmmmmwrMAm Tows |®|2] 7] 8
LIMT OF 40F PREHEAT AR

.: EAING SECTION: CONTROL SHALL BE AS FOLLOWS:
WWTEMBBINMWWETEMWWWMEM
NODULATE TO MAINTAN THE DISCHARGE AIR TEMPERATURE SETPOINT.

2.WHEN THE AH IS DEENERGIZED OR NOT OPERATING IN DEHUMIDIFICATION MODE THE REHEAT VALVE
SHALL BE CLOSED.

COOLNG SECTION: CONTROL SHALL BE AS FOLLOWS:
1. WHENEVER THE AH IS ENERGIZED, THE CHILLED WATER VALVE SHALL MODULATE TO MANTAN THE
DISCHARGE AR TEMPERATURE SETPOINT.
zmmntmmuumss:mmunmmntmum
WATER VALVE SHALL BE OVERRIDDEN OPEN

; BAS SHALL CONTROL THE STARTING AND STOPPING OF THE LOOP

1.START, : BAS SHALL COMMAND THE OFERATION OF THE LOOP PUMP AND T
RUN INUOUSLY WHENEVER THE OUTSIDE AIR TENPERATURE IS BELOW 38T (AD..).
2.PROOF: BAS SHALL PROVE PUMP OPERATION AND USE THE STATUS INDICATION TO
ACCUMULATE RUNTIME.

WHEN THE FILTER DIFFERENTIAL PRESSURE SENSOR READING EXCEEDS THE
EDPRESUREWMN.AMSMLLEERATEDKI’THEM

PROVIDE TRENDS AND GRAPHIC DISPLAY FOR ALL CONTROL
SET POINTS PER SPECIFICATIONS. INCLUDE TAB VERFIED FULL
FLOW VALUE AT EACH AFMS.

NOTES

1 Prvvldc mulﬂﬂ- freezestats as required to achieve 1t of linear dmtfwudl 1Iq.|L
Preheat sensor shal be installed Intertwined with freezestat to
hlomtmlm One eet of contacte wired directly to drive eafety input.

2 Prvvldc an ASHRAE 135 compliant (BACnet MS/TP or IP) communications interface to the
control system for diagnostic point information.
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SEQUENCE OF OPERATION

Ganerdl: BAS sholl fully control the hot water converter syatem and equipment and provide
monitoring and diagnostic information for management purposes.

Hegting Encble; Heating shall be enabled whenever:

N water valve served opens more than 50% (ud)) for 10 min. (od}) continuously.
the operator at the operator interface enables the system via a graphic feon.
outside alr temperature Is less than 55F (ad}) with a ST cyde differentidl.

ce enabled, heating shall remain enabled for at least one hour.

=] ;  BAS shall control the pumps as follows:
1. Whenever the system is endbled, o minimum of one heating water pump shall run
continuously.
2. BAS shall use a PID loop to maintain the differential pressure setpoint across the
remote differential pressure sensor. The differential pressure setpoint shall initlally be
set at 15 pal (ad] os determined by the balance contractor).

3. The output of this loop shall control the starting, stopping, and speed of the pumps as
Tollows:

a) On a PD output of greater than 95% for 5 min (ad}.), the BAS shall start an
ﬁﬂmdpum The new pump sholl ramp to speed per adjustable acceleration

b) I more than ane pump Is running, on a PID output of less than 50% for 5 min
(ad}), the BAS shall stop a pump.
4. Th:ud output of the PD loop shall control the VSD's of all operating pumps at the same

speed.

5. BAS shall prove operation of each pump individually. Upon fallure of a pump, the
standby shall be started (leod pump command is not removed) and an alorm shall be
enunciated.

6. BAS shall monitor pump status and accumulate runtime of the pumps. The BAS shall
rotate the lead and lag pumps as follows:
a) Whenever a pump is storted, the BAS shall start the pump with the least runtime.
b) Whenever a pump is stopped, the BAS shall stop the pump with the highest runtime.
c)mlwdwmphwmwmudum7(d1)dmﬂksimlfuwcludpunp
ge.

HW Temperature Control: BAS shall reset the hot water supply temperature setpaint linearl;
from 180F (ad}) to 130F (ad})-unmhnp.rmmumm'r(udj.)uwr(uﬂ
1. The BAS shall modulate the 1/3 and 2/3 steam valves to the Heat Exchanger in
sequence via a PID loop to maintain the HW supply temperature set point.
11, As the PD capacity output rises from 0% to 50X the 1/3 steam valve shall open
from 0% to 100X (all values odjustble).

1.2 As the PD capacity output rises from 45% to 100X the 2/3 steam valve shall open
from 0% to 100X (al values adstable).

2. The valves shall remain closed under the following conditions:
21. Pump status is not proven.
22. Loss of power to steam valve actuators.
23. Loss of command signal to valve actuators.

Steam Pressure: Steam supply pressure to the heat exchanger shall be monitored by the
BAS and enunclate on dlarm f it falls below 5 psi (ad})

1a
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POINTS LIST e E
POINT POINT TYPE O 4
PONT NAME DESCRIPTOR DI | Al | DO | AO| WP | REMARKS =
HX.DP Remote Diff Press 1 &) x
HXHWST HWS Temp 1 ()
HXHWRT HWR Temp 1
HX.PYALRM P—x VFD Alom | 2 = i
HXPYSTAT P—x Status 2 ®)
HXPXSS P—x Start/Stop 2 @)
HXPYC P—x Contrl 2
HXVI3 1/3 Steam Vave T > E
HX.V23 2/3 Steam Vave 1 =
HX.STMP Steam Pressure 1 — Z,
COND.ALA Condensate Alarm | 1 (/D] O
HXVI3P 1/3 Valve Pos 1 D:
HX.V23 2/3 Valve Pos 1 O
HXHWPIST HWP—1 Status 1 =
HXHWPISS HWP—1 Start [l
HXHWPIS HWP—1 Speed i E A
HXHWP1A HWP—1_Alarm 1 =z o]
HXHWPIKW HWP—1 K/W 1 <
HXHWP2KW HWP=2 K/W 1 — a
HX.HWP2ST HWP—2 Status i
HXHWP2SS HWP—2 Start, 1 = e
HXHWP2S HWP—2 Speed T <
HXHWP2A HWP—2 Alorm i T =
B wm
Heat Requests .
0A Temp . Eng x
TOINS |9 |8 |4]|6]2 Issued 1/1/2020
Soale N/A
UGA
STANDARDS
UPDATE

SPRING 2020

Steam to HW
Converter
(VV Pumps)

NOTES

CONTROL SCHEMATIC

1. Locate remote differential pressure sensor at most remote HW col, as directed. Install
transmitter and bypass assembly no higher than 6 feet AFF.
2. Provide communications interfoce to the control system for diagnostic point

information.

3. Provide high temperature (200F, adj.) safety switch wired directly to steam vaive
actuators.  Switch will override valves closed and outo—reset once temperature falls
below 170°F (ad}.).
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SEQUENCE OF OPERATION

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

Cooling Engble: Cooling shall be enabled by the operator at the operator interface via o
graphic icon.

Secondary CHW Pumps;  BAS shall control the pllnpl follows:

1. START/STOP: BAS shdll command the operation of lh' lead pump and it shal run
continuously whenever cooling is enabled. The pump with the least runtime shall be
selected as lead. If the current lead pump has bmhopnﬂmfwmmﬂmniso

2 ';I‘i'f uwdy o) ood d l’“'Ivt'ﬂd‘» - “I;q status lndwlkm to at
nlll"!l":-.1 ‘I'me fdﬁ‘m IP the I:d.m“m pump, BAS shall energize the lag pump md mundah
a lorm,

3. VFD CONTROL: Whenever cooling is enabled, BAS shall control the output of the active
pump VFDe to maintain the CHW remote differential pressure (RDP) setpoint (determined
by TAB; Inlthly 10 PSD). If the leod p|ll|P is unable to maintain the RDP set point

e log pump shall be storted and ramped to match the lead pump speed. If the lead
and lag pumps m both operating and the commanded speed is less than 40% (ad}) of
the individual pump capacity the log pump shall be ramped down to minimum speed and

4 Dnl\u'imdlhp.m-miﬂlmnpbq-dmmdwnﬂmhudjll\die
acceleration and deceleration limits.

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

Mgter Flov Alomm
BAS shall monitor the secondary chilled water system ond enunciate an dlorm whenever flow
is proven through the emergency water drain.

; BAS shall enunclate an alarm AND enable
City mmmm-mmuw-
1. Process chiled water system has been enabled for ot least 15 minutes (ad].) AND
?. Secondary pump status hos been proven for at least 5 minutes (ad.) AND
chilled water supply temperature exceeds set point plus 7F (ad}) for 10
minutes (od].) continucusly.
Opﬂwn shall be able to mumuly enable emergency water H|rw¢| the OWS with proper
thorization. When emergency water mode is active the secondary d|l|d water
mﬂnmdhduﬂmdmmmﬂmﬂv—ﬁdlhwwbm
cooling. Emergency water mode must be manually reset by the Operator.

POINTS LIST
PONT POINT TYPE
POINT NAME DESCRIPTOR DI [ Al |DO | AO| VP [ REMARKS

.PROCCHW.PCHWDPT Remote DIff Press

1a
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.PROCCHWSYS.PCHWST | Proc CHWS Temp

.PROCCHWSYS.PCHWRT | Proc CHWR Temp

.PROCCHW.SP1ALRM SP—1 VD Alam 1

NOTES

2. Provide communications interface to the control system for dhww!lc point
information.
3. City water connection and sequencing only applies to critical process water systems.
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SEQUENCE OF OPERATION

GENERAL: THE VARMBLE AR VOLUME REDUNDANT MANIFOLD EXHAUST FAN SYSTEM SHALL BE FULLY
MI'M.I.E%HSIYJI’EBI& BY DEFAALT THIS SYSTEM SHALL RUN CONTINUOUSLY AND REQUIRE OPERATOR

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

l—\ CE=zEnbe oo %

B M <
' > (o[ EF-2Aem >
[ S— -1 =
Ll
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oo e i —— T e | st
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f wer | —N—CEamed <
L la— [0] T mom
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1. START/STOP: BAS SHALL COMMAND THE EXHAUST FAN TO RUN CONTINUOUSLY. TWO FANS SHALL

OPERATE SMULTANEOUSLY AT ALL TMES. 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 VA VD STATUS INPUT. UPON FALURE OF A FAN, BAS

SHALL MMEDIATELY START THE STANDBY FAN.

3.VFD CONTROL: WHEN THE FANS ARE ENERGIZED, BAS SHALL CONTROL THE SPEED OF ALL VFDS TO
THE EXHAUST L. ', THE DS SHALL RAVP

WITHN ANUSTABLE ACCELERATION AND
INTIL START EXHAUST FAN SPEED SHALL BE CONSTRAINED TO MNMUN UNTIL ISOLATION DAVPER
LMIT POSON (LS—1, 2, 3) 5 PROVEN.

41FD AURE | THE BIS SHALL WONTOR A COMMON AL OUTPUT FROM EXCH DRVE MO REPORT

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 LIMT THRESHOLD.

m PROVIDE TRENDS AND GRAPHIC DISPLAY FOR ALL CONTROL
SET POINTS PER SPECIFICATIONS.
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POINTS LIST
POINT POINT TYPE
DESCRIPTOR DI | A |DO|AO REMARKS
EFx VFD Alarm 3 A"
EFx Status 3 “EFx-STAT"
EFx Enable 3 EFx-SS"
EFx Speed 3 | "EFx-sP0*
EFx Damper Feedbk 3 Moc "EF—DFDEK"
EFx Limit Switch 3 LSk "EFu-LS”
Exhoust Pressure 1 OPTI:"EF—0P”
Exhoust Ar Flow 1 AFMS: "EF-AFNS”
Dilution Domper 1| M4 "DLUTION-D*
WS |9 [s5]3]4

NOTES

an ASHRAE 135 compliant (BACnet MS/TP or IP) communications interface to
trol system for diagnostic point information. Include the following information for
WDs: operating frequency (Hz), RPM, percent fan speed, BAS signd to VFD, VD

t voltage, actual brake horsepower, ond kW. On the WD graphic screen dlso

lude the motor nameplate brake horsepower.

H

g

B
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ture and humidity sensors on North exterior wall as directed.
In: each bullding and tied to the nearest controller.
o dll other controllers in the bulding that require outside air

2 OA Temperature | A >

L
> _OA Humidity |A >

OUTSIDE AIR SENSORS

POINTS LIST

POINT POINT TYPE
POINT NAME DESCRIPTOR Di | A [DO[AO | vP | REMARKS
bidg.0A-T OA Temperature 1
bidg.0A-H OA Humidity 1
OA Enthapy A
NOTES

1. MOUNT QUTSIDE AIR SENSORS UNDER A SUN SHEELD, 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 WL NOT

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

SUBROUTINES.

3. GRAPHICS SHALL DISPLAY CANPUS OUTSIDE AIR STATION VALUES ALONG WTH THESE
LOCAL OUTSIDE AR STATION VALUES. LOCAL VALUES SHALL BE USED FOR ALL BUILDING
SEQEI(ESBYDEFMILT ANONGRAFIIC(PTKNSIALLEPRNIEDF(RTI'E

CHANGE TO CAMPUS VALUES FOR SEQUENCIN

INTAKE AIR

| DA,
Eal| T s

HEADERED FAN CONTROL

SUPPLY AR

NOTES

HEADERED FAN SYSTENS WILL TYPICALLY APPLY TO CRITICAL 100X OUTSIDE AR UNITS
REQURING REDUNDANCY. STANDARD UNIT PONT MONTORING AND CONTROL WILL STILL
APPLY.

TPEFU.LGHNGEINADHTIONTOSTMWMFORHEADEEDFMS{STB‘S:
SHALL CONTROL LEAD/STAND-BY OPERATION OF HEADERED FANS. A COMMAND TO

BMAFANWI.LSIIULTANEOUSLY ENERGIZE THE ASSOCIATED ISOLATION DAMPER,

PROVES OPEN THE FAN WILL BE ALLOWED TO START. LOW AND

ANDSI'ARTTHEFANHTHTHELEASI’HINTIEASLEAD

&

LOCATE AS SHOWN ON MECHANICAL PLANS

omrem

ELECTRIC UNIT HEATER

POINTS LIST
POINT POINT TYPE
POINT NAME DESCRIPTOR Di | A [DO[AO | vP | REMARKS
bidg.EHx.SS EHx Start 1
bidg.EHxx. ZONET EHx Zone Temp 1

SEQUENCE OF OPERATION

GENERAL; THE ELECTRIC UNIT HEATER SHALL BE FULLY CONTROLLED BY THE BAS.

SPACE TEMPERATURE CONTROL: ONE USER ADWSTABLE SETPONT SHALL APPLY; NORMAL
SPACE HEATNG (ST ADL).

ELECTRIC UNIT HEATER ENABLE: WHEVER THE SPACE TEMPERATURE FALLS BELOW

NORMAL SPACE HEATING SET POINT THE ELECTRIC UNIT HEATER WILL BE ENABLED BY THE
BAS. ONCE ENABLED THE UNIT HEATER FACTORY CONTROLS WLL ENERGIZE THE FAN AND
ELECTRIC COIL PER THE FACTORY SEQUENCE AND FACTORY SAFETES.

ALARN: WHENEVER SPACE TEMPERATURE FALLS BELOW 50F (ADL) BAS WLL ACTIVATE
AN ALARII AT THE WORKSTATION.

RETURN AR

HUMIDIFIER

SUPPLY AR

POINTS LIST

PONT POINT TYPE
PONT NAME DESCRPTOR [0 [ w [0 AD[ W | REMARKS

bidg.AHxx. HUMEN Humidifier Enable 1

bidg. AHxx.SAH Supply Humidity 1 HSI:"SAH”
bidg. AHxx.RAH Retum Humidity 1 HS2:RAH"
bidg.AHxx. HUMC Humidifier Signal 1

bidg. A HUMST Humidifier Status

bida.AHxx. HUMALRM Humidifier Alarm
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SEQUENCE OF OPERATION

GENERAL: ADD THIS SCHEMATIC AND SEQUENCE TO AHU WHERE REQUIRED BY
MECHANICAL DESIGN.

Mﬂm BAS SHALL CONTROL THE HUMIDIFEER AS FOLLOWS:

1. HUMIDIFER ENABLE: WHENEVER THE AH IS ENERGIZED IN OCCUPED MODE, OUTSIDE
ARTEMERKI'UIEISEWSSF(AN).MDIETUMHUHDI’NISMSH
PONT THE HUMIDIFER SHALL BE ENABLED.

2 ; WHEN THE HUMDFER IS ENABLED THE HUMIDIFIER SIGNAL SHALL
BE MODULATED TO MAINTAIN THE HUMIDIFICATION SETPOINT PER THE LOWER OF:

2. ARAPID LOOP TO MANTAN THE HUMIDIFICATION SETPOINT (INTALLY 40%,

ADJUSTABLE)
22, A PROPORTIONAL ONLY LOOP MAINTAINING MAXINUM SUPPLY HUMIDITY AT 90%

HUNIDIFER ALARM: WHEN HUNIDIFER ALARM OUTPUT IS ACTVE BAS WILL REMOVE
HUNIDIFER ENABLE AND SEND ALARM TO OWS.

SMOKE /FIRE DAMPER

N

. w2

N SMOKE/FIRE DAMPER
1

TYPICAL FIRE/SMOKE DAMPER SAFETY

POINTS LIST
POINT POINT TYPE
POINT NAME DESCRIPTOR Di | A [DO[AO | vP | REMARKS
bldgAHocHSP | High Statlc Press | 1
bidg. AHXX.WL.SP Low Static Press | 1
NOTES

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

DISCHARGE OR SUCTION SIDE OF A FAN APPROPRIATE PRESSURE SWITCHES SHALL BE

INSTALLED TO PROTECT THE DUCT WORK.

SNOKE/FIRE DAMPERS ARE DIRECTLY DWTRDI.LED BY THE FIIE ALAM SYSTEM AND
POWERED PER DISION 26. NO CONTROL THROUGH

THE BULDING AUTONATION SYSTEN..

ERESSURE 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.

EXHAUST AR

TYPICAL INTERLOCKED EXHAUST FAN

POINTS LIST
PONT POINT TYPE
PONT NAME DESCRIPTOR [ 01 | AI [ D0 [ AD] VP | REWARKS
bldg EFxc EFSS EF Stort/Stop 1
bldg. EFxx EFST EF Status 1
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SEQUENCE OF OPERATION Scele WA
EXHAUST FAN: BAS SHALL CONTROL THE EXHAUST FAN AS FOLLOWS.
1. THE EXHAUST FAN SHALL BE ENERGIZED WHENEVER THE ASSOCWTED AHU IS OPERATING
IN THE OCCUPIED MODE.
2. BAS SHALL PROVE FAN OPERATION AND USE THE STATUS INDICATION TO ACCUNULATE
RUNTIME.
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