DE _STATUS 25 /vav\ /vav\ /vav\
A \3078/ \\‘%@ai/ ‘\3 ,
DI 1
FIRE ALARM < = FAN /DUCT % _% 1
SHIOKE RF T SRECC] HRE
&%& . < 0 1 < ‘ SIATIE PEEOSURE v;w\ /vav\ /vw\ /Wf /VAV\
- i 7 £ i
kmj . & ) N Y0P 31% \307A/ Gosa/ \G1o \319¢/ \
| VFD 0O 28500 CFM PEAK FOR FLOOR—BY—FLOOR BALANCE
P S AC X“ CFM BLOCK. FOR PROPORTIONAL SYSTEM BALANCE.
P P G N | I | vgwam $PEED CONTROL FLOW MEASURING _THIRD FLOOR | __ 9650 _CFM MINIMUM FOR _SYSTEM BALANCE _ _
1 o N | | — STATUS AND CONTROL STATION SYSTEM STATIC PRESSURE CONTROL Ny ,
1T oL T | o) pay RETURN AR\ (LOCATE ON SECOND FLOOR LEVEL —————(Al) O+
I | t : (s DP) 1 ; IN RISER.)
EXHAUST AR [Ma0) | @ ﬁf@?g\’?’\ /vav\ /VAVN /VAVN /VAvN /vav\ /VAV\ /VAV\ / VAV
HUMIDITY TEMP | N perca p UarYDP) SECOND AND THIRD FLOOR 2148/ \ 216 215 / \218A/ \ 219 / \ 220 \ 237 /
| UMD | N / RF\ PRESSURE ...,lj,; EAST CORRIDOR RETURN AIR A\ , / \215/ \ , / \Z19/ \22
7 B CONTROL = | PRESSURE CONTROL ~ T 1 + - | 1
|RETURN AR | T @@ VAV \ VAV v\ / VAV> < v;w> /Vav\ /VAV\ / vAV\ ¥ / m\
| e i ., INDOORS 2284/ \214A/ \ 217 / \23”%/ 2288/ \218B \2? \;zzsz,f \22 B/ \ 231/
Vawavayais s L0 Q8 | FAN /DUCT . EXHAUST/RETURN FAN N | !
NO ~ STATIC PREéSU&E ~ VARIABLE s/PEED CONTROL \ FLOW MEASURING ™~ 28500 CFM PEAK FOR FLOOR—BY—FLOOR BALANCE
| SAFETY AND CONTROL STATION ! CFM BLOCK FOR PROPORTIONAL SYSTEM BALANCE.
| @ _SECOND FLOOR 9850 CFM MINIMUM FOR SYSTEM BALANCE
STATUS )/
FLOW MEASURING i\
AND CONTROL STATION ~\ R S VAV /VAV\ /VA\!\\ /Vﬁv\ {/ VAV
DI - m 122 123 124 / '\ ”’*5 /
Z%\;x ?%N/DQC; £ FIRE ALARM A\ \ / % / \ % /\ |
R Smmpéﬁ o r SMOKE 1
NTH ALP?@ @ m%mx éﬁ%@m PROTECTION L DETECTOR OO N
e )) OXYGEN — 4 | \1 8/ \14 | | \v40D/ \ 134
\ M| (Aofm SENSOR ~0[vFo[60) 140A/ \1408/ \I Y, | /
N\ OUTSDE AR \ - —/ SUPPLY FAN VARIABLE \% /"> 16500 CFM PEAK FOR FLOOR—BY—FLOOR BALANCE
- SPEED CONTROL % R | cw BLOCK FOR PROPORTIONAL SYSTEM BALANCE.
= FIRST FLOOR 8000 MINIMUM. EOR o
- STATUS X @ ““““““““““““““““““““““““““““““““ |
- ) | & :
! = OP \ S
con X i | 1 60000 CFM MAXIMUM WITH DIVERSITY
VIXED AR | COL 788 \_cooLine S§ i o UM FOR SveTEN B
CEMPERATURE | ' co LI . T ; 30000 CFM MINIMUM FOR SYSTEM BALANCE
o | S FIRST FLOOR EAST
) (or) ) SUPPLY_| CORRIDOR RETURN AIR
- AQJVFDIDO) o— | AR TEMP ~ \S\RESSU RE CONTROL
SUPPLY %AN DI (DP) FAN/DUCT /
VARIABLE SPEED CONTROL™"<L_ e RE
SF FLOW MEASURING _ g;ﬁ;g?\; RESSURE ~ ~
5 , AND CONTROL STATION
/ ” FAN/DUCT STATIC
N AN PRESSURE SAFETY
MIN OA FAN \AOIVFDIDO)
VARIABLE SPEED CONTROL ~ )
GENERAL: WHEN THE FAN SYSTEM IS SHUT—DOWN, THE FOLLOWING EVENTS SHALL OCCUR: CHILLED WATER COOLING CYCLE CONTROL (COOLING STAGE 2):
THE SYSTEM SHALL CONSIST OF A BUILT UP VAV AIR HANDLING UNIT WITH VAV TERMINAL UNITS 1. THE CONSTANT VOLUME BUILDING EXHAUST FANS AND THE CONSTANT VOLUME OUTSIDE AIR ON A CALL FOR COOLING FROM THE DISCHARGE AIR CONTROLLER AND THE OUTSIDE AIR ENTHALPY
AND HOT WATER HEATING COILS. THE SYSTEM SHALL HAVE ELECTRICALLY OPERATED VALVES AND SUPPLY FAN SHALL STOP. THIER RESPECTIVE DAMPERS SHALL CLOSE AFTER THE MAIN VAV IS STILL BELOW THE RETURN AIR ENTHALPY, THE FOLLOWING EVENTS.SHALL OCCUR:
DAMPERS AND ITS OWN DDC STAND ALONE LOCAL CONTROL STATION (LCS). ALL SETPOINTS SHALL SUPPLY AND RETURN/EXHAUST SYSTEM SHUTS DOWN. |
BE ADJUSTABLE. 2. THE SUPPLY FANS AND THE EXHAUST / RETURN FANS SHALL STOP, 1. THE ECONOMIZER MODE SHALL REMAIN ENABLED.
3. THE RETURN AIR DAMPER SHALL OPEN, 2. THE CHILLED WATER COOLING MODE SHALL BE ENABLED, AND THE CHILLED WATER COIL
DEAD BANDS AND SETPOINTS: 4. THE OUTSIDE AIR DAMPERS SHALL CLOSE, SHALL MODULATE TO SATISFY THE REQUIRED DISCHARGE AIR TEMPERATURE. |
5. THE EXHAUST AIR DAMPERS SHALL CLOSE, 3. THE OUTDOOR AIR AND EXHAUST AIR DAMPERS SHALL POSITION AT MINIMUM POSITION, WHEN
SPACE COOLING DEADBAND 73-77 DEG F 6. THE COOLING COIL CONTROL VALVE SHALL—REFHRN—FS—TS NORMAL POSITION (CLOSED), THE OUTSIDE AIR ENTHALPY BECOMES GREATER THAN THE RETURN AIR ENTHALPY.
SPACE COOLING SETPOINT 75 +1 DEG F 7. THE HEATING COIL CONTROL VALVE SHALL RETURN TO ITS NORMAL POSITION (CLOSED).
SPACE HEATING DEADBAND 67—-69 DEG F 8. ITS RESPECTIVE CONTROL SYSTEM SHALL BE DISABLED. VARIABLE VOLUME CONTROL:
SPACE HEATING SETPOINT 68 DEG F
OUTSIDE AIR ECONOMIZER ENTHALPHY RH MAXIMUM | 80 % RH A HAND (OFF) AUTO SWITCH AT THE LOCAL CONTROL STATION (LCS) SHALL OVERRIDE THE THE VARIABLE FLOW LIMIT SHALL BE AS FOLLOWS:
OUTSIDE AIR ECONOMIZER ENTHALPHY DRY BULB 70 DEG F SYSTEM FOR USE. :
MIXED AIR—LOW TEMPERATURE LIMIT 50 DEG F 1. THE SUPPLY VARIABLE FREQUENCY DRIVES SHALL MODULATE BOTH SUPPLY FAN MOTORS TO
MIXED AIR SETPOINT 53 DEG F MIXED AIR HEATING CYCLE CONTROL: MAINTAIN THE SUPPLY AIR STATIC PRESSURE. |
5 | SUPPLY AIR SETPOINT 55 DEG F , 2. VOLUMETRIC AIR FLOW STATIONS SHALL BE LOCATED IN THE OUTSIDE AIR, SUPPLY AND
Y | HEATING ENABLED MIXED AIR LESS THAN 53 DEG F WHENEVER THE MIXED AIR TEMPERATURE SENSOR CALLS FOR HEATING, THE FOLLOWING EVENTS RETURN AIR DUCTS AND INPUT A VELOCITY PRESSURE READING INTO THE LCS.
® | COOLING ENABLED MIXED AIR GREATER THAN 53 DEG F SHALL OCCUR: | 3. THE LCS SHALL PERFORM THE NECESSARY CALCULATIONS TO DETERMINE CFM FLOW RATES,
I | FREEZE PROTECTION ALARM 40 DEG F 1. THE COOLING COIL VALVE SHALL MODULATE CLOSED. 4. THE LCS SHALL OUTPUT A CONTROL SIGNAL TO BOTH EXHAUST/RETURN ?A%\s VARIABLE
~ | FREEZE PROTECTION LIMIT 35 DEG F 2. THE ECONOMIZER AS WELL AS THE COOLING MODE SHALL BE DISABLED, FREQUENCY DRIVES SO AS TO MAINTAIN A PREDETERMINED CFM DIFFERENTIAL (PRESSURIZING
0 | SUPPLY FAN INLET STATIC PRESSURE LIMIT —3 IN WG 3. THE MAXIMUM OUTSIDE AIR DAMPER SHALL CLOSE. THE BUILDING).
= | SUPPLY FAN DISCHARGE STATIC PRESSURE LIMIT 4 IN WG 4. THE MINIMUM OUTSIDE AIR DAMPER SHALL OPEN. 5. THE EXHAUST/RETURN FAN SHALL "TRACK" THE SL%P?LY AR FLOW QHM@? AND SHALL
O | RETURN FAN INLET STATIC PRESSURE LiMiT —~2 IN WG | 5. THE HEATING COIL VALVES SHALL BE MODULATED TO MAINTAIN THE MAINTAIN A CFM DIFFERENTIAL, RESET BY THE BUILDING DIFFERENTIAL PRESSURE CONTROL
¢ | RETURN FAN DISCHARGE STATIC PRESSURE LIMIT 2 IN WG DESIRED SUPPLY AIR TEMPERATURE SETPOINT, | SETPOINT.
Z | BUILDING PRESSURIZATION 0.2 -—w 05 IN WG 6. THE MAIN RETURN DUCTS FOR THE EAST CORRIDORS SHALL TRACK THE SUM OF THE SUPPLY
T | SUPPLY VS RETURN AIR CFM DIFFERENTIAL 15000 CFM | COOL DOWN CYCLE CONTROL: ° DUCT CFM SERVING THOSE EAST CORRIDORS BY A FIELD—SET DIFFERENTIAL UP TO 500 CFM
= | MINIMUM OUTSIDE AIR AT SF—7 12000 CFM PER FLOOR TO MAINTAIN THE SUPPORT BUILDING AT A POSITIVE PRESSURE WITH RESPECT
o DURING THE COOLING SEASON AND AT SOME PREDETERMINED TIME PRIOR TO INITIATING THE TO BOTH THE FIREFIGHTING TRAINER AND THE DC TRAINER BUILDINGS. :
& | FREEZE CONTROL: OCCUPIED CYCLE, THE UNIT SHALL START THE COOL DOWN CYCLE. IF THE SELECTED SPACE AIR
o TEMPERATURE IS GREATER THAN THE OUTSIDE AIR TEMPERATURE. THE CONTROL SYSTEM SHALL DUCT STATIC PRESSURE SAFETY LIMIT:
~ | THE LOW LIMIT FREEZE PROTECTION SHALL BE LOCATED ON THE LEAVING SIDE OF HEATING OPEN THE MINIMUM AND MAXIMUM OUTSIDE AIR DAMPERS AND EXHAUST AIR DAMPER OPEN THE VAV
O | CcolL. WHEN THE TEMPERATURE LEAVING THE HEATING COIL IS AT OR BELOW THE FREEZE  TERMINAL UNITS SUPPLY DAMPERS CLOSE THE RETURN AIR DAMPER AND PURGE WITH 100%  THE DUCT STATIC PRESSURE LIMIT SHALL BE AS FOLLOWS:
| oRoTECoRTTh , s . B LY , OSE THE | | _THE DUCT PRESSUR
£ 1. AN ALARM SHALL ANNUNICATE AT THE BACS CENTRAL CONTROL STATION WHEN THE STATIC
€ | 1. THE SUPPLY FANS AND OA FAN SHALL STOP. THE UNIT SHALL CONTINUE NORMAL COOL DOWN CYCLE OR PROCEED TO THE OCCUPIED COOLING PRESSURE IS WITHIN 0.5 IN WG OF THE STATIC PRESSURE LIMIT.
= 2. THE EXHAUST/RETURN AIR FAN SHALL STOP AND FAN SMOKE DAMPERS SHALL CLOSE. CYCLE. IF THE RETURN AIR ENTHALPY IS GREATER THAN OR EQUAL TO THE OUTSIDE AIR 2. THE SYSTEM SHALL STOP WHEN THE DUCT STATIC PRESSURE IS GREATER THAN OR EQUAL TO
3. THE RETURN AIR DAMPER SHALL OPEN. ENTHALPY, THEN MECHANICAL COOLING IS REQUIRED. THE UNIT SHALL GO TQ THE COOLING MODE THE STATIC PRESSURE LIMIT. THE UNIT SHALL FOLLOW THE SYSTEM START/STOP CONTROL
4. THE OUTSIDE AIR AND EXHAUST AIR DAMPERS SHALL CLOSE. AND THE COOLING COIL CONTROL VALVE SHALL BE MODULATED TO MAINTAIN .THE SUPPLY AIR SEQUENCE OF OPERATION.
© | 5. THE COOLING COIL CONTROL VALVE SHALL RETURN TO ITS NORMAL POSITION (CLOSED). TEMPERATURE SETPOINT.
= | 6. THE HEATING COIL CONTROL VALVE SHALL BE FULL OPEN. DUCT SMOKE DETECTOR CONTROL: TR T
= 7. A VISUAL AND AUDIBLE ALARM SHALL BE TRANSMITTED TO THE BACS CENTRAL CONTRO ECONOMIZER CYCLE CONTROL (COOLING STAGE 1): | T
- STATION. } WHENEVER THE SUPPLY AIR OR RETURN AIR SMOKE DETECTOR IS ACTIVATED, AND A . .
5 | 8 A MANUAL RESET OF FREEZE PROTECTION DEVICES SHALL BE REQUIRED. WHENEVER COOLING IS ENABLED, THE FOLLOWING EVENTS SHALL OCCUR: SIGNAL IS RECEIVED FROM THE FIRE ALARM PANEL, THE FOLLOWING EVENTS SHALL OCCUR:
=
SYSTEM START/STOP CONTROL: 1. THE ECONOMIZER SHALL BE ENABLED. 1. AN ALARM SHALL BE ANNUNCIATED AT THE FIRE ALARM PANEL, o
2. THE MIXED AIR TEMPERATURE CONTROLLER SHALL MODULATE THE OUTSIDE AIR DAMPERS AND 2. THE SUPPLY FANS SHALL STOP AND EXHAUST/ RETURN FANS SHALL STOP. : e
< | THE UNITS SHALL BE STARTED AND STOPPED VIA THE BUILDING AUTOMATION CONTROL SYSTEM THE RETURN AIR -DAMPERS IN SEQUENCE TO MAINTAIN THE DISCHARGE AIR TEMPERATURE 3. THE OUTSIDE AIR, RETURN AIR, AND EXHAUST AIR DAMPERS SHALL CLOSE
S | (BACS) OR THE LOCAL CONTROL STATION (LCS). WHEN A FAN SYSTEM IS STARTED, THE SETPOINT. 4. THE COOLING COIL VALVE SHALL RETURN TO ITS NORMAL POSITION (CLOSED).
& | FOLLOWING EVENTS SHALL OCCUR: 3. WHEN THE RETURN AIR ENTHALPY IS GREATER THAN THE OUTSIDE AIR ENTHALPY, THE 5 THE HEATING COIL VALVE SHALL CLOSE. |
OUTSIDE AIR DAMPER SHALL GO TO THE MINIMUM POSITION, THE EXHAUST AIR DAMPER 6. AN ALARM SHALL OCCUR AT THE BACS PANEL IN NA NAVAL
1. ITS RESPECTIVE CONTROL SYSTEM SHALL BE ENABLED, | SHALL OPEN, THE RETURN AIR DAMPER SHALL CLOSE AND ENABLE MECHANICAL COOLING THE SECURITY OFFICE. SOU THERN DIVISION
i~ 2. WITH RETURN DAMPER OPEN, OUTSIDE AIR DAMPERS CLOSED, AND EXHAUST DAMPERS CLOSED, MODE. ' CHARLESTON, S.C.
> THE EXHAUST / RETURN FAN SHALL START, ~ MINIMUM OUTSIDE AIR CONTROL:
© | 3. THE SUPPLY AIR FAN SHALL START GPER%TQ% SELECTABLE OUTSIDE AIR TEMPERATURE AND RELATIVE HUMIDITY LIMITS SHALL BE
S | 4. CONFIRMATION OF AIR FLOW SHALL BE BY A DIFFERENTIAL PRESSURE SWITCH ACROSS THE NCORPORATED IN THE ECONOMIZER CONTROLS TO PREVENT THE USE OF ENTHALPY CONTROLS WHENEVER THE SF/RF SYSTEM IS ON, SF—7 OA DAMPER
B FANS. | | %BO%&_ AND BELOW CERTAIN OUTSIDE CONDITIONS. SHALL OPEN AND SF—7 SHALL START. THE VFD SHALL
¢ | 5 THE MIXED AIR TEMPERATURE CONTROL SHALL BE TEMPORARILY OVERRIDDEN AND THE | MODULATE SF—7 SPEED TO MAINTAIN A CONSTANT CFM
£ RETURN, EXHAUST, AND OUTSIDE AIR DAMPERS SHALL BE MODULATED TO SETPOINT. ! SETPOINT.
3 6. THE USE OF OPTIMUM START/STOP PROGRAMS SHALL BE IMPLEMENTED IN THE CONTROL oo TR
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FAN/DUCT FIRE ALARM FAN/DUCT | “ | | 1400 CFM
STATIC PRESSURE SMOKE STATUS STATIC PRESSURE RELATIVE , N , |
SAFETY DETECTOR - | SAPETY HUMIDITY . |
A ‘
~ ' p
< ne - A RETURN AIR FROM TANK ROOM
\‘\ /”/ .
) g’
EXHAUST AIR M @ Do) (FE \ : "
HUMIDITY TEMP ‘ EXHAUST/RETURN FLOW MEASURING -_
| FAN STATION | |
f’g (aN) ‘ CTTTROM TRAINER | cRoss—CONNECT BETWEEN
» RETURN AIR \J FAN/DUCT FIRE ALARM  FAN/DUCT HP—1 & HP—2 VRN §§S§U%§§D STORAGE
[ 4Lt AT S— | STATIC PRESSURE STATUS SMOKE ~ STATIC PRESSURE W TO TRAMNER
2R ETECTOR SAFE
. 7 /] 7 LOW PRATEE TION SAFETY _ A DETECTOR SAFETY ‘\
OUTSIDE AIR OO M | (o) oxveEN DE) DF | - (SB ' |
| ‘ N/ T  SENSOR DI i v
4~ NC / 5 (I iy -
P ‘x \ g T
- — ' ﬁ - > TO TANK ROOM A
T Ne v A g= P% —= 1300 CFM
TE M[ao) arR—" (TEXAD (wYFe) @%\vguwg FAN s [po) 1
R CFILTER \hveD AR » ~—FLOW MEASURING yan INTEGRAL — BASEMENT
HUMIDITY TEMP MAX EMPERATURE STATION suppLY [} COMPRESSION TANK /A TANK ROOM
] | ‘ ‘ AR TEMP | EXHAUST
L enTHALPY(AT) ‘
DEHUMIDIFYING CGLM—J | OUTDOOR
| | DRYCOOLER
) AUXILIARY ;_g
%ﬁTE‘% . GLYCOL ,,
COOLED PUMP IN \/HPD\
C Q’N‘Df«g NSER HEAT PU MP
GENERAL: CYCLE CONTROL: DUCT STATIC PRESSURE SAFETY LIMIT:
THE SYSTEM SHALL CONSIST OF A CONSTANT VOLUME DEHUMIDIFYING AIR HANDLING ’ | THE DUCT STATIC PRESSUR
UNIT WITH SUPPLY AND EXHAUST/RETURN FANS AND HOT WATER HEATING COILS. DURING THE COOLING SEASON, IF THE SELECTED SPACE AIR ENTHALPY IS GREATER THE DUCT STATIC PRESSURE LIMIT SHALL BE |
THE SYSTEM SHALL HAVE ELECTRICALLY OPERATED VALVES AND DAMPERS AND ITS | THAN. THE OUTSIDE. AIR ENTHALPY. 1. NICATE AT THE BACS CENTRAL CONTROL STATION WHEN
OWN REMOTE CONTROL STATION WITH DDC INTERFACE FOR TROUBLE ALARMS AND | THE CONTROL SYSTEM SHALL OPEN THE OUTSIDE AIR DAMPER AND EXHAUST AIR DAMPER T Tk C PRESSURE IS WITHIN 0.5 IN WG OF THE STATIC PRESSURE LIMIT.
ON /OFF /DEHUMIDIFYING STATUS TO THE BACS. CLOSE THE RETURN AIR DAMPER AND PURGE WITH 100% OUTSIDE AIR. | 2. THE SYSTEM SHALL STOP WHEN THE DUCT STATIC PRESSURE IS GREATER

THAN OR EQUAL TO THE STATIC PRESSURE LIMIT. THE UNIT SHALL FOLLOW

ALL SETPOINTS SHALL BE ADJUSTABLE. ‘
THE SYSTEM START/STOP CONTROL SEQUENCE' OF OPERATION.

DEAD BANDS AND SETPOINTS: | | IF THE RETURN AIR ENTHALPY IS GREATER THAN THE OUTSIDE AIR ENTHALPY,
SPACE COOLING DEADBAND 78-82 DEG F THEN MECHANICAL DEHUMIDIFICATION IS REQUIRED. THE UNIT SHALL GO TO THE DEHUMIDIFYING  DUCT SMOKE DETECTOR CONTROL:
SPACE COOLING SETPOINT 80 +1 DEG F | MODE WITH MINIMUM OUTSIDE AIR AND THE DEHUMIDIFYING COIL SHALL BE MODULATED , §
SPACE HEATING DEADBAND | 68—72 DEG F .~ TO MAINTAIN THE RETURN AIR TEMPERATURE AND RELATIVE HUMIDITY SETPOINT. VER THE SUPPLY AIR OR RETURN AIR SMOKE DETECTOR IS ACTIVATED, AND
SPACE HEATING SETPOINT 70 DEGC F | A L IS RECEWED FROM THE FIRE ALARM PANEL, THE FOLLOWING EVENTS
SPACE RH SETPOINT 50% RH +5 MR NTROL (STAGE | | Skl OCCUR.
A T SOE R ~ ECONOMIZER CYCLE CONTROL (STAGE 1) | o M SHALL BE AN;UWNCS%TEQ AT THE FIRE ALARM PANEL,

g =D WHENEVER DEHUMIDIFICATION IS ENABLED, THE FOLLOWING EVENTS SHALL OCCUR: | z N AL ST A T ArEN: Dl Slos
FREEZE PROTECTION LIMIT 35 DEG F e ONOMIZER SHALL BE ENABLED. 3. THE ; S SHALL CLOSE |

r VLT -5 ; ) T i
e e el i@i’*ggﬁg eome Lt e 5 THE MIXED AIR TEMPERATURE CONTROLLER SHALL MODULATE THE OUTSIDE AIR DAMPERS AND + RESPECTVE EXHAUST FANS SHALL STOP AND THEIR DAMPERS SHALL CLOSE
- - : STATIC PRESSURE LIMI Iy | THE RETURN AIR DAMPERS IN SEQUENCE TO MAINTAIN THE ROOM RELATIVE HUMIDITY

RETURN FAN INLET STATIC PRESSURE LIMIT -2 IN WG SETPOINT.
RETURN FAN DISCHARGE STATIC PRESSURE LIMIT 2 IN WG 3. WHEN THE RETURN AIR ENTHALPY IS LESS THAN THE OUTSIDE AIR ENTHALPY, THE OUTSIDE
TRAINER BUILDING PRESSURIZATION MONITORING ONLY ~ —0.2 £0.05 IN WG AIR DAMPER SHALL GO TO THE MINIMUM POSITION AND ENABLE MECHANICAL DEHUMIDIFYING MODE. | @
SUPPLY VS RETURN AIR CFM DIFFERENTIAL 1300 CFM 4. CONDENSER/REHEAT COIL SHALL MAINTAIN ROOM DRY BULB TEMPERATURE SETPOINT.

. OPERATOR SELECTABLE OUTSIDE AIR TEMPERATURE AND RELATIVE HUMIDITY LIMITS
FREEZE CONTROL: o SHALL BE INCORPORATED IN THE ECONOMIZER CONTROLS TO PREVENT THE USE OF ENTHALPY CONTROLS

e Ti g.
THE LOW LIMIT MIXED AIR FREEZE PROTECTION SHALL BE LOCATED ON THE ENTERING ABOVE AND BELOW CERTAIN OUTSIDE CONDITIONS
SIDE OF DEHUMIDIFYING COIL. WHEN THE TEMPERATURE ENTERING THE DEHUMIDIFYING

o
o COIL IS AT OR BELOW THE.FREEZE PROTECTION LIMIT SET POINT, .
0 THE FOLLOWING EVENTS SHALL OCCUR: REFRIGERANT COOLING CYCLE CONTROL (STAGE 2):
W < . :
a {,-3 éﬁ% Eﬁiib@f’i‘f ;\?gfg-i@ Sggpg% SHALL STOP ON A CALL FOR DEHUMIDIFICATION AND THE OUTSIDE AIR ENTHALPY IS STIL ;
%} 3 THE RETURN AR DAMPER SHALL OPEN. ' BELOW THE RETURN AIR ENTHALPY, THE FOLLOWING EVENTS SHALL OCCUR: ‘ ~ | » %
- 4 THE OUTSIDE AIR AND EXHAUST AIR DAMPERS SHALL CLOSE. |
%§ 6 ;&Qv ISUAL AND AUDIBLE ALARM SHALL BE TRANSMITTED TO THE BACS CENTRAL 1. THE ECONOMIZER MODE SHALL REMAIN ENABLED.
2 CONTROL STATION. | > THE COIL Sh , e e
o 2. A MANUAL RESET OF FREEZE PROTECTION DEVICES SHALL BE REQUIRED. . THE COIL SHALL COOL AND DEHUMIDIFY
L - HUIRED TO SATISFY THE REQUIRED DISCHARGE AIR TEMPERATURE.
z 3. THE CONDENSER/REHEAT COIL SHALL MAINTAIN ROOM DRY BULB
z SYSTEM START/STOP CONTROL: MR TURE TN s | e ciatt oerman
< 4 THE AUXILIARY WATER COOLED CONDENSER AND GLYCOL PUMP SHALL OPERATE
% THE UNITS SHALL BE STARTED AND STOPPED VIA THE BUILDING AUTOMATION CONTROL TO REJECT EXCESS HEAT TO THE OUTDOOR DRYCOOLER. WHEN THE OUTSIDE AIR
& SYSTEM (BACS) OR THE REMOTE CONTROL STATION. HP—1 SHALL OPERATE DURING ENTHALPY BECOMES GREATER THAN THE RETURN AIR ENTHALPY.

o TRAINING AND AFTERWARDS TO DRY OUT SPACE BEFORE SHUTTING DOWN. UNIT SHALL 5. THE OUTDOOR AIR AND EXHAUST AIR DAMPERS SHALL GO TO MINIMUM POSITION,

- THEN CYCLE IN AUTO MODE TO MAINTAIN HUMIDITY SETPOINT. EXHAUST FAN EF—156 NHEN THE OUTSIDE AIR ENTHALPY BECOMES GREATER THAN THE RETURN AIR ENTHALPY.
& SHALL BE ON WHENEVER HP—1 IS ON. HP—2 AND EF—B16 TO RUN CONTINUOUSLY.
€ /A\ WHEN A FAN SYSTEM IS STARTED, THE FOLLOWING EVENTS SHALL OCCUR:
€ 1 ITS RESPECTIVE CONTROL SYSTEM SHALL BE ENABLED, AND ITS SUPPLY AND
= RETURN FAN ISOLATION DAMPERS SHALL OPEN.
' 9. WITH RETURN DAMPER OPEN, OUTSIDE AIR DAMPER CLOSED, AND EXHAUST

prm CLOSED, THE EXHAUST / RETURN FAN SHALL START,
. 3. THE SUPPLY AIR FAN SHALL START
2 2 CONFIRMATION OF AIR FLOW SHALL BE BY A DIFFERENTIAL PRESSURE SWITCH ACROSS
§ THE FANS. | A FOR OFFICIAL USE GNLY
e 5 THE MIXED AR TEMPERATURE CONTROL SHALL BE TEMPORARILY OVERRIDDEN AND THE | | | o
y RETURN., EXHAUST, AND OUTSIDE AIR DAMPERS SHALL BE MODULATED TO SETPOINT. |
o 6. THE USE OF OPTIMUM START/STOP PROGRAMS SHALL BE IMPLEMENTED IN
- THE CONTROL SOFTWARE.
2 THE SUPPLY AND RETURN CROSS—CONNECT DAMPERS SHALL REMAIN CLOSED,
SUBJECT TO A MANUAL SWITCH TO OPEN THEM IF HP—1 OR HP—2 IS NOT OPERABLE.
0 8. DAMPER SWITCHES IN CONTROL ROOM 242 SHALL OPEN AND CLOSE SUPPLY
° AIR TO THE INDIVIDUAL DECKS OF THE TRAINER DEVICE TO ALLOW SMOKE BUILDUP.
o .
Py WHEN THE FAN SYSTEM IS SHUT—DOWN, THE FOLLOWING EVENTS SHALL OCCUR:
o 1. THE SUPPLY FAN AND THE EXHAUST / RETURN FANS SHALL STOP,
~ 2. THE RETURN AIR DAMPER SHALL OPEN,
3 3. THE OUTSIDE AIR DAMPER SHALL CLOSE,
- 4. THE EXHAUST AIR DAMPER SHALL CLOSE,
< 5 ITS SUPPLY AND RETURN FAN ISOLATION DAMPERS SHALL CLOSE.
o 6. ITS RESPECTIVE CONTROL SYSTEM SHALL BE DISABLED.
> HP—1 SHALL OPERATE DURING NORMAL HOURS, AND SHALL CYCLE AFTER HOURS
. T0 DRY THE TRAINER AREA AND MAINTAIN A MAXIMIUM 60% RH. THE SUPPLY
= AND RETURN CROSS—CONNECT DAMPERS SHALL REMAIN CLOSED.
% HP—2 FOR THE BASEMENT TANK ROOM SHALL OPERATE CONTINUOUSLY.
©
£
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GENERAL:

THE SYSTEM SHALL CONSIST OF A VAV AIR HANDLING UNIT WITH VAV TERMINAL UNITS

AND HOT WATER HEATING COILS. THE SYSTEM SHALL HAVE ELECTRICALLY OPERATED VALVES
AND DAMPERS AND ITS OWN DDC STAND ALONE LOCAL CONTROL STATION (LCS). ALL SETPOINTS
SHALL BE ADJUSTABLE.

DEAD BANDS AND SETPOINTS:

SPACE COOLING DEADBAND
SPACE COOLING SETPOINT

73—77 DEG F
75 1 DEG F

SPACE HEATING DEADBAND 68—72 DEG F
SPACE HEATING SETPOINT 70 Dt@ F
OUTSIDE AIR ECONOMIZER ENTHALPHY RH MAXIMUM 80 7
OUTSIDE AIR ECONOMIZER ENTHALPHY DRY BULB 70

MIXED AIR-LOW TEMPERATURE LIMIT 50

MIXED AIR SETPOINT 53
SUPPLY AIR SETPOINT 55
HEATING ENABLED MIXED AIR LESS THAN 33
COOLING ENABLED MIXED AIR GREATER THAN 53
FREEZE PROTECTION ALARM ‘ 40
FREEZE PROTECTION LIMIT 35
SUPPLY FAN INLET STATIC PRESSURE LIMIT -3 IN WG
SUPPLY FAN DISCHARGE STATIC PRESSURE LIMIT 4 IN WG
RETURN FAN INLET STATIC PRESSURE LIMIT -2 IN WG
RETURN FAN DISCHARGE STATIC PRESSURE LIMIT 2 IN WG

SUPPLY VS RETURN AIR CFM DIFFERENTIAL 440 MIN/2200 MAX

FREEZE CONTROL:

THE LOW LIMIT FREEZE PROTECTION SHALL BE LOCATED ON THE LEAVING SIDE OF HEATING
COIL. WHEN THE TEMPERATURE LEAV NG THE HEATING COIL IS AT OR BELOW THE

FREEZE PROTECTION LIMIT SET POINT, THE FOLLOWING EVENTS SHALL OCCUR:

THE SUPPLY FAN SHALL STOP.

THE EXHAUST / RETURN AIR FAN SHALL STOP.

THE RETURN AIR DAMPER SHALL OPEN.

THE OUTSIDE AIR AND EXHAUST AIR DAMPERS SHALL CLOSE.

THE COOLING COIL CONTROL VALVE SHALL RETURN TO ITS NORMAL POSITION (CLOSED).
THE HEATING COIL CONTROL VALVE SHALL BE FULL OPEN.

A VISUAL AND AUDIBLE ALARM SHALL BE TRANSMITTED TO THE BACS CENTRAL
CONTROL STATION.

A MANUAL RESET OF FREEZE PROTECTION DEWICES SHALL BE REQUIRED.

SYSTEM START/STOP CONT %GL

THE UNITS SHALL BE STARTED AND STOPPED VIA THE BUILDING AUTOMATION

CONTROL SYSTEM (BACS) OR THE LOCAL CONTROL STATION (LCS).

W NOURWN T

WHEN A FAN SYSTEM IS STARTED, THE FOLLOWING EVENTS SHALL OCCUR:
1. ITS RESPECTIVE CONTROL SYSTEM SHALL BE ENABLED,
2. WITH RETURN DAMPER OPEN, OUTSIDE AIR DAMPER CLOSED, AND EXHAUST
DAMPER CLOSED, THE EXHAUST / RETURN FAN SHALL START,
3. THE SUPPLY AIR FAN SHALL START
4. CONFIRMATION OF AIR FLOW SHALL BE BY A DIFFERENTIAL PRESSURE SWITCH ACROSS

THE FANS. -
THE MIXED AIR TEMPERATURE CONTROL SHALL BE TEMPORARILY OVERRIDDEN AND THE
RETURN, EXHAUST, AND OUTSIDE AIR DAMPER

S SHALL BE MODULATED TO SETPOINT.
THE USE OF OPTIMUM START/STOP PROGRAMS SHALL BE IMPLEMENTED IN
THE CONTROL SOF TWARE.

WHEN THE FAN SYSTEM IS SHUT—DOWN, THE FOLLOWING EVENTS SHALL OCCUR:
THE SUPPLY FAN AND THE EXHAUST / RETURN FANS SHALL STOP,

THE RETURN AIR DAMPER SHALL OPEN,
THE OUTSIDE AIR DAMPER SHALL CLOSE,
THE EXHAUST AIR DAMPER SHALL CLOSE,
THE COOLING COIL NTRO E SHALL RETUR RM ;CLG ED ),
THE HEATING COIL CONTROL VALVE S;H&L! H{?T N ?G TS M@@%L P@ ITION (CLOSED).

o o

NO OB LN

A HAND (OFF) AUTO SWITCH AT THE LOCAL CONTROL STA

' TION (LCS) SHALL OVERRIDE THE
SYSTEM FOR USE.

MIXED AIR HEATING CYCLE CONTROL:

WHENEVER THE MIXED AIR TEMPERATURE SE?“%@S@ CALLS FOR HEATING, THE

““GLL@@@NG EVENTS SHALL OCCUR:

1. COOLING COIL VALVE SHALL MODULATE CLOSED.

2. “?HE ECONOMIZER AS WELL AS THE COOLING MODE SHALL BE DISABLED,

3. THE OUTSIDE AIR DAMPER SHALL GO TO A MINIMUM POSITION,

4. THE HEATING COIL VALVES SHALL BE MODULATED TO MAINTAIN THE
DESIRED SUPPLY AIR TEMPERATURE SETPOINT,

"WHENEVER COOLING IS ENABLED, THE FOLLOWIN

COOL DOWN CYCLE CONTROL:

DURING THE COOLING SEASON AND AT SOME PREDETERMINED TIME PRIOR TO
INITIATING THE OCCUPIED CYCLE, THE UNIT SHALL START THE COOL DOWN CYCLE. IF
THE SELECTED SPACE AIR TEMPERATURE IS GREATER THAN THE OUTSIDE AIR
TEMPERATURE. THE CONTROL SYSTEM SHALL OPEN THE OUTSIDE AIR DAMPER AND
EXHAUST AIR DAMPER OPEN THE VAV TERMINAL UNITS SUPPLY DAMPERS CLOSE
THE RETURN AIR DAMPER AND PURGE WITH 100% OUTSIDE AIR.

THE UNIT SHALL CONTINUE NORMAL COOL DOWN CYCLE OR PROCEED TO THE OCCUPIED
COOLING CYCLE. IF THE RETURN AIR ENTHALPY IS GREATER THAN OR EQUAIL TO THE
OQUTSIDE AIR ENTHALPY, THEN MECHANICAL COOLING IS REQUIRED. THE UNIT SHALL GO
TO THE COOLING MODE AND THE COOLING COIL CONTROL VALVE SHALL BE MODULATED
TO MAINTAIN THE SUPPLY AIR TEMPERATURE SETPOINT.

ECONOMIZER CYCLE CONTROL {COOLING STAGE 1):
G EVENTS SHALL OCCUR:

1. THE ECONOMIZER SHALL BE ENABLED.

2. THE MIXED AIR TEMPERATURE CONTROLLER SHALL MODULATE THE OUTSIDE
DAMPERS AND THE RETURN AIR DAMPERS IN SEQUENCE TO MAI %T%QN
THE DISCHARGE AIR TEMPERATURE SETPOINT.

3. WHEN THE RETURN AIR ENTHALPY IS GREATER THAN THE OUTSIDE AIR ENTHALPY,
THE OUTSIDE AIR DAMPER SHALL GO TO THE MINIMUM POSITION AND ENABLE

MECHANICAL COOLING MODE.

OPERATOR SELECTABLE OUTSIDE AIR TEMPERATURE AND RELATIVE HUMIDITY LIMITS
SHALL BE INCORPORATED IN THE ECONOMIZER CONTROLS TO PREVENT THE JS%; OF
ENTHALPY CONTROLS ABOVE AND BELOW CERTAIN OUTSIDE CONDITIONS.

CHILLED WATER COOLING CYCLE CONTROL (COOLING STAGE 2):

ON A CALL FOR COOLING FROM THE DISCHARGE AIR CONTROLLER AND THE OUTSIDE
AIR ENTHALPY IS STILL BELOW THE RETURN AIR ENTHALPY, THE FOLLOWING EVENTS

SHALL OCCUR:

1. THE ECONOMIZER MODE SHALL REMAIN ENABLED.

2. THE CHILLED WATER COOLING MODE SHALL BE ENABLED, AND THE CHILLED WATER
COIL SHALL MODULATE TO SATISFY THE REQUIRED DISCHARGE AIR TEMPERATURE.

3. THE OUTDOOR AIR AND EXHAUST AIR DAMPERS SHALL POSITION AT MINIMUM
POSITION, WHEN THE OUTSIDE AIR ENTHALPY BECOMES GREATER THAN
THE RETURN AIR ENTHALPY.

VARIABLE VOLUME CONTROL:

THE VARIABLE FLOW LIMIT SHALL BE AS FOLLOWS:

1. THE SUPPLY VARIABLE FREQUENCY DRIVE SHALL MODULATE THE SUPPLY FAN
MOTOR TO MAINTAIN THE SUPPLY AIR STATIC PRESSURE.

2. VOLUMETRIC AIR FLOW STATIONS SHALL BE LOCATED IN THE SUPPLY AND RETURN
AIR DUCTS AND INPUT A VELOCITY PRESSURE READING INTO THE LCS.

3. THE LCS SHALL PERFORM THE NECESSARY CALCULATIONS TO DETERMINE CFM FLOW

4

RATES,

THE LCS SHALL OUTPUT A CONTROL SIGNAL TO THE RESPECTIVE EXHAUST /RETURN
FAN VARIABLE FREQUENCY DRIVE SO AS TO MAINTAIN A PREDETERMINED CFW
DIFFERENTIAL (PRESSURIZING THE BUILDING).

THE EXHAUST/RETURN FAN SHALL "TRACK™ THE SUPPLY AIR FLOW CHANGE -AND
SHALL MAINTAIN A CFM DIFFERENTIAL, RESET BY THE BUILDING DIFFERENTIAL
PRESSURE CONTROL SETPOINT.

DUCT STATIC PRESSURE SAFETY LIMIT:
THE DUCT STATIC PRESSURE LIMIT SHALL BE AS FOLLOWS:

1. AN ALARM SHALL ANNUNICATE AT THE BACS CENTR&L CONTROL STATI @N %%*HEN
THE STATIC PRESSURE IS WITHIN 0.5 IN WG OF THE STATIC PRESSURE LiM

2. THE SYSTEM SHALL STOP WHEN THE DUCT STATIC PRESSURE IS GREATER
THAN OR EQUAL TO THE STATIC PRESSURE LIMIT. THE UNIT SHALL LﬁLLO%&‘

THE SYSTEM STARTXSTC?P CONTROL SEQUENCE OF OPERATION.

o

DUCT SMOKE DETECTOR CONTROL:

WHENEVER THE SUPPLY AIR OR RETURN AIR SMOKE DETECTOR IS ACTIVATED, AND
A SIGNAL IS RECEIVED FROM THE FIRE ALARM PANEL, THE FOLLOWING EVENTS
SHALL OCCUR:

AN ALARM SHALL BE ANNUNCIATED AT THE FIRE ALARM PANEL,

THE SUPPLY FAN SHALL STOP AND EXHAUST/ RETURN FAN SHALL STOP.
THE OUTSIDE AIR, RETURN AIR, AND EXHAUST AIR DAMPERS SHALL CLOSE
THE COOLING COIL VALVE SHALL RETURN TO ITS NORMAL POSITION (CLOSED).
THE HEATING COIL VALVE SHALL CLOSE. _

AN ALARM SHALL OCCUR AT THE BACS PANEL IN THE SECURITY OFFICE.

IO EN RIS

100% AIR—

CONFIDENCE
; , TEF :
giﬁé TSIDE FILTER CHAMBER

HEATING COIL

TYA)

ROOM SENSOR

GENERAL:

FILTER CONTROL:

THE SYSTEM CONSISTS OF A SINGLE ZONE, CONSTANT VOLUME, VENTILATION AIR e e

HANDLING UNIT AND LOCAL CONTROLLERS WITH ELECTRONIC SENSING VALVES
AND DAMPERS. ALL SETPOINTS SHALL BE ADJUSTABLE.

DEAD BANDS AND SET POINTS:

OVIDE A DIFFERENTIAL
ESSURE DROP INDICATION.

DUCT SMOKE DETECTOR CONTROL:

PRESSURE GAGE ACROSS THE FILTER SECTION FOR

68 DEG

1. HEATING SETPOINT F e A cwonE DETEeTom e TaE cum -

| , WHEN A SMOKE DETECTOR IN THE SUPPLY AIR IS ACTIVATED, THE FOLLOWING
2. HEATING ENABLED AT LESS THAN 68 DEG F b el gy - surr =P -0
Y rrecor protecTion Lo Y2 bre 1. AN ALARM SHALL BE ANNUNCIATED AT THE BACS CENTRAL CONTROL STATION
4. FREEZE PROTECTION LIMIT 35 DEG F N _ALARM SHALL BE ANNUNCIATE HE BACS CENTRAL CO
o SUPLT PN NLET SIATIC PRESSURE LT ToD e S THE OUTSIDE AIR DAMPER AND EXHAUST FAN DAMPERS SHALL CLOSE
- - ~5 5 i ““"’Q . : Yy N | N ,,_j AWNIT AFA ; H i E 'ji: i L

FREEZE CONTROL:

THE LOW LIMIT FREEZE PROTECTION 1S LOCATED ON THE LEAVING SIDE OF HEATING
COIL. WHEN THE TEMPERATURE LEAVING THE HEATING COIL IS AT OR BELOW THE
FREEZE PROTECTION SET POINT, THE FOLLOWING EVENTS SHALL OCCUR:

1. THE SUPPLY FAN SHALL STOP,

2. THE EXHAUST FANS SHALL STOP,

5. THE OUTSIDE AIR AND EXHAUST DAM?EF’%S SHALL CLOSE,

4. THE HEATING COIL VALVE SHALL RETURN TO ITS NORMAL POSITION,

5. A VISUAL AND AUDIBLE ALARM SHALL BE ANNUNCIATED AT THE BACS CENTRAL
CONTROL STATION,

6. A HARD COPY SHALL BE PROVIDED THROUGH THE ALARM PRINTER.

A MANUAL RESET OF FREEZE PROTECTION DEWICES SHALL BE REQUIRED.
SYSTEM START/STOP CGNT%QL:

EACH UNIT SHALL BE STARTED AND STOPPED REMOTELY VIA THE BUI LDING AUTOMATION -
CONTROL SYSTEM (BACS) OR LOCALLY AT THE MOTOR CONTROL CENTER. WHEN THE FAN
SYSTEM IS STARTED, THE FOLLOWING EVENTS SHALL OCCUR:

1. ITS RESPECTIVE CONTROL SYSTEM SHALL BE ENABLED,

2. THE OUTSIDE AIR DAMPER SHALL BE OPENED,

3. THE SUPPLY FAN SHALL START,

4. THE EXHAUST FANS SHALL START AND THE DOOR AIR CURTAINS SHALL START.

5 PROOF OF AIR FLOW SHALL BE BY DIFFERENTIAL PRESSURE SWITCHES ACROSS
THE FANS.

PROVIDE A SCHEDULE START / STOP FOR THE UNIT CONTROL. THE EXHAUST FANS

SHALL BE SOFTWARE INTERLOCKED TO THE SUPPLY FAN.

WHEN THE FAN SYSTEM IS STOPPED, THE FOLLOW

THE SUPPLY FAN SHALL STOP, -

THE EXHAUST FANS SHALL STOP,

THE OUTSIDE AIR DAMPER §H%LL CLOSE, )

THE EXHAUST FAN EF—234A&B DAMPERS SHALL CLOSE.

DOOR AIR CURTAINS AND CG%R DOR EXHAUST EF—-237 SHALL STOP.

NG EVENTS SHALL OCCUR:

SR NOINES

HEATING CYCLE CONTROL:

WHENEVER THE OUTSIDE AIR TEMPERATURE IS BELOW THE HEATING SET POINT, THE
HEATING COIL VALVE SHALL MODULATE TO MAsNT%%% THE SPACE TEMPERATURE
SETPOINT.
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THE SYSTEM CONSISTS OF VENTILATING EXHAUST FANS, MAKE—UP AIR AND
RECIRCULATION SUPPLY FAN AND ELECTRONIC SENSING AND ELECTRICALLY
OPERATED DAMPERS. ALL SETPOINTS SHALL BE ADJUSTABLE.

SET POINTS:

1. VENTILATION SETPOINT (LEAD FAN) EF-B178B
5 VENTILATION SETPOINT (LAG FAN) EF-B17A
3. FREEZE PROTECTION ALARM

4. FREEZE PROTECTION LWMT

5. HIGH TEMPERATURE ALARM

6. UNIT HEATER SETPOINT

7

LOW OXYGEN SETPOINT 19.5 VOLUME %

SYSTEM START/STOP CONTROL:

THE VENTILATION SYSTEM SHALL BE STARTED AND STOPPED REMOTELY BY THE BACS.
WHENEVER THE SPACE TEMPERATURE EXCEEDS THE VENTILATION SETPOINT. THE
VENTILATION SYSTEM SHALL START AND THE FOLLOWING EVENTS SHALL OCCUR:

1. THE OUTSIDE AIR AND EXHAUST AIR DAMPERS SHALL OPEN AND RETURN DAMPER
SHALL CLOSE IN SEQUENCE.

9. THE EXHAUST FANS SHALL START IN SEQUENCE.

3. PROOF OF AIR FLOW SHALL BE BY A DIFFERENTIAL PRESSURE SWITCH ACROSS
THE FAN.

4 SF—2 SHALL OPERATE CONTINUOUSLY DURING NORMAL OCCUPANCY HOURS. IT SHALL
BE ON FULL RECIRCULATION UNLESS THE THERMOSTAT CALLS FOR COOLING WITH
OUTSIDE AIR. '

5 A TWO—-STAGE THERMOSTAT SHALL SEQUENCE EXHAUST FAN OPERATION.

6. WITH ONLY ONE EXHAUST FAN ON, BOTH THE OUTSIDE AIR AND RETURN AIR
DAMPERS SHALL BE OPEN, BALANCED FOR 50% OF THE CFM FROM EACH.

7. WITH BOTH EXHAUST FANS ON, THE OU TSIDE AIR DAMPERS SHALL OPEN AND THE RETURN
AIR DAMPERS SHALL CLOSE FOR 100% OUTSIDE AIR SUPPLY.

8 HEATING COIL VALVE SHALL SEQUENCE TO MAINTAIN MINIMUM 55° SUPPLY AIR

WHENEVER THE VENTILATION SYSTEM IS SHUT DOWN, THE FOLLOWING EVENTS SHALL
OCCUR:

1. THE EXHAUST FANS SHALL STOP,
2. THE OUTSIDE AIR AND EXHAUST AIR DAMPERS SHALL CLOSE.

VENTILATING CYCLE CONTROL:

AN OXYGEN SENSOR IN THE CHILLER ROOM

SHALL ALARM AT 19.5 VOLUME % OXYGEN CONCENTRATION, OPEN THE OUTSIDE AIR
AND EXHAUST AIR DAMPERS AND START THE REFRIGERANT PURGE EXHAUST FAN.
FOR ALL FANS, FAN ON/AUTO SWITCHES ARE PROVIDED AT THE ENTRANCE DOOR.

HEATING CYCLE CONTROL:

THE UNIT HEATER SHALL ACTIVATE UPON REACHING THE MINIMUM SPACE SETPOINT
AND OPERATE UNTIL THE MINIMUM TEMPERATURE IS REACHED, WHEREBY THE UNIT
SHALL SHUT DOWN.

GENERAL:

THE SYSTEM CONSISTS OF A SINGLE ZONE, CONSTANT VOLUME, VENTILATION
AIR HANDLING UNIT AND LOCAL CONTROLLERS WITH ELECTRONIC SENSING
VALVES AND DAMPERS. ALL SETPOINTS SHALL BE ADJUSTABLE.

DEAD BANDS AND SET POINTS:

1. HEATING CRAWL SPACE SETPOINT 55 DEG F
2 HEATING ENABLED AT OUTSIDE AIR LESS THAN 55 DEG F
3. FREEZE PROTECTION SETPOINT 40 DEG F
4. FREEZE PROTECTION LIMIT 35 DEG F
5 SUPPLY FAN DISCHARGE STATIC PRESSURE LIMIT 1.5 IN WG

FREEZE CONTROL:

THE LOW LIMIT FREEZE PROTECTION LOCATED ON THE LEAVING SIDE OF
HEATING COIL. WHEN THE TEMPERATURE LEAVING THE HEATING COIL IS
AT OR BELOW THE FREEZE PROTECTION SET POINT, THE FOLLOWING
EVENTS SHALL OCCUR:

1. THE SUPPLY FAN SHALL STOP,

2 THE OUTSIDE AIR AND EXHAUST DAMPERS SHALL CLOSE,

3 THE HEATING COIL VALVE SHALL RETURN TO ITS NORMAL POSITION,

4. A VISUAL ALARM SHALL BE ANNUNCIATED AT THE DTC. THE "ALARM" IS
A RED PILOT NEXT TO THE "FAIL” PILOT, SAYING: "HTE FAN ON”.

5 A MANUAL RESET OF FREEZE PROTECTION DE? 'CES SHALL BE REQUIRED.

SYSTEM START/STOP CONTROL:

EACH UNIT SHALL BE STARTED AND STOPPED REMOTELY VIA: THE DTC. WHEN

THE FAN SYSTEM IS STARTED, THE FOLLOWING EVENTS SHALL OCCUR:
1. ITS RESPECTIVE CONTROL SYSTEM SHALL BE ENABLED,
o THE OUTSIDE AIR (SMOKE) DAMPER AND LOUVER INTAKE DAMPERS SHALL

OPEN.

THE EXHAUST FANS SHALL START,

THE SUPPLY FAN SHALL START,

PROOF OF AIR FLOW SHALL BE BY DIFFERENTIAL
ACROSS THE FANS.

THE EXHAUST FANS SHALL BE INTERLOCKED TO THE SUPPLY FAN ONLY SUCH
THAT AN ALARM WILL OCCUR AT THE DTC IF A SUPPLY FAN IS STARTED
WITHOUT ITS CORESPONDING EXHAUST FAN ON.

WHEN THE FAN SYSTEM IS STOPPED, THE FOLLOWING EVENTS SHALL OCCUR:

THE SUPPLY FAN SHALL STOP,

THE EXHAUST FANS SHALL STOP,

THE OUTSIDE AIR DAMPER AND LOUVER INTAKE DAMPERS SHALL CLOSE,

THE EXHAUST FAN DAMPER SHALL CLOSE.

HTEF—5.6.7.9 ARE CONTINUOUS PURGE (FLUSHING FANS) WHICH REMAINS
ON UNLESS THE SEQUENCE FOR THE RESPECTIVE HTEF—1,2,3,4,8 IS "ON.

Uil

PRESSURE SWITCHES

SR OIN

HTEF—5.6,7,9 OPERATE TO PREVENT PROPANE BUILD—UP "AFTER HOURS".
THE RESPECTIVE HTEF-5,6,7,9 MUST BE OFF (WITH 1TS INLET DAMPERS
CLOSED) BEFORE HTEF-1,2,3,4,8 STARTS (7O PREVENT MOTOR BURN—0QUT)
OR AN ALARM IS ACTIVATED ON THE DTC. MAKE—UP AIR IS BY DAMPER
LEAKAGE.

HEATING CYCLE CONTROL:

WHENEVER THE OUTSIDE AIR TEMPERATURE IS BELOW THE HEATING SET POINT,
THE HEATING COIL VALVE SHALL MODULATE TO MAINTAIN THE SPACE
TEMPERATURE SETPOINT. n

FILTER CONTROL:

PROVIDE A DIFFERENTIAL PRESSURE GAGE ACROSS THE FILTER SECTION FOR
VISUAL PRESSURE DROP INDICATION.

DUCT SMOKE DETECTOR CONTROL:

SMOKE IN THE SUPPLY AIR. (OCCUPIED MODE) WHEN A SMOKE DETECTOR IN

THE SUPPLY AIR IS ACTIVATED, THE FOLLOWING EVENTS SHALL OCCUR:

1. AN ALARM SHALL BE ANNUNCIATED AT THE BACS CENTRAL CONTROL
STATION AND FIRE ALARM PANEL.

2. THE SUPPLY FANS SHALL STOP.

3 THE OUTSIDE AIR (SMOKE) DAMPERS SHALL CLOSE.

4. THE HEATING VALVES SHALL CLOSE.

5. THE COOLING VALVES SHALL CLOSE.

1ST FLOOR STAGING (HVU—8): /A\

1. NORMAL SPEED SETTING SHOULD BE ON LOW. HIGH
SELECTED IF THE OPERATOR IS CERTAIN THAT THERE

MAY BE MANUALLY
IS SUFFICIENT

EXHAUST FROM ONE OR BOTH HTE FANS (HTEF—1&2)
OVERPRESSURIZING THE FIRST FLOOR STAGING AREA/PIT FIRE AREA -

INTO THE CRAWL SPACE AND BURNER ROOM.
2 NORMAL SUPPLY SETTING SHOULD BE AUTO. HVU—6

AND UNIT TO RUN WHENEVER HTEF-1 AND /OR HTEF—2 RUNS. SUPPLY
THE 'STAGING AREA 101 ROLL-UP
IF THE AUTO SETTING FAILS,
THE STAGING AREA 101

OFF MAY BE SELECTED IN SUMMER IF
DOORS ARE OPEN. HAND MAY BE SELECTED
OR IF THE OPERATOR WANTS TO VENTILATE

TO AVOID

DAMPER TO OPEN

WITH ROLL—UP DOORS OPEN OR HTE FANS ON A MANUAL OPERATION.

3. RUN INDICATOR LIGHT (W) TO CONFIRM
FAN. FAIL INDICATOR LIGHT (R)

FAN START ( {
OR AUTO) VIA A PRESSURE DIFFERENTIAL INDICATOR ACROSS THE SUPPLY |
TO SIGNAL A FAILURE TO ESTABLISH A

WHETHER BY HAND

SUPPLY FAN DIFFERENTIAL PRESSURE (WHETHER BY A HAND OR AUTO

START). FAIL LIGHT WOULD
OR FROM AN "OFF” SIGNAL WITH

AR FROM A MANUAL OFF SWITCH POSITION |
THE AUTO SWITCH POSITION. ,
4 NORMAL HVU—6 DAMPER SETTING TO BE AUTOMATIC.

THE SHUT-OFF

DAMPERS (MINIMUM 2 ACTUATORS ON SEPARATE DAMPER SECTIONS)

SHALL OPEN BEFORE THE FAN STARTS,
PILOT LIGHT (W)

TO AVOID NUISANCE TRIPS.
TO INDICATE (VIA END SWITCHES WIRED IN PARALLEL})

WHEN THE DAMPERS ARE IN FULL CLOSE POSITION, AND PILOT LIGHT

(G) TO INDICATE WHEN THE
THE OPERATOR MAY MANUALLY SELECT
WITH OR WITHOUT HVU-6 ON.

/A\ HTEF TEMPERATURE INDICATORS:

THE DAMPER

DAMPERS ARE IN THE FULL OPEN POSITION.

OPEN SETTING,

1 PANEL MOUNT LED TYPE DIGITAL DISPLAY UNIT WITH
HIGH RED NUMERALS TO READ 000 TO 999. UNIT
VOLTS. DISPLAY AND INPUT TO BE COMPATIBLE WITH
SENSORS AT THE INLET OF EACH RESPECTIVE HTEF.

2 A HIGH LIMIT SENSING, EITHER A SEPARATE SENSOR

NOMINAL 0.6 INCH

TO OPERATE ON 120

TEMPERATURE
OR IN CONJUNCTION

WITH SAME SENSOR AS FOR THE TEMPERATURE INDICATOR, TO LIGHT THE

RESPECTIVE (R) HIGH TEMP PILOT AT 1000 DEGRESS
{/AE CROSS—CONNECT PLENUM (HTEF—1&8 AND HTEF—2&8):

F AND ABOVE.

1 NORMAL POSITION IS FULL CLOSE FOR EACH DAMPER WITH

LIGHT ON. ONE OR BOTH DAMPERS MAY BE OPENED
THE OPERATOR.

2. THIS IS A MANUAL OPERATION ONLY,
POSITION CROSS CONNECT DAMPERS

FOR EXHAUST. END SWITCHES ON
VIA PILOT LIGHTS WHEN THE DAMPER
POSITION.

/A HVU—1,2.3.4,5,7 FAN FAIL INDICATORS:

HAS REACHED

(W) PILOT
AS REQUIRED BY

TO OPEN OR CLOSE THE TWO-
ON THE ROOF BETWEEN THE
RESPECTIVE PLENUMS. IF ONE HTE FAN(1,2, OR 8) FAILS AND TR
MUST STILL CONTINUE, AN ADJACENT FAN MAY BE USED TEMPOR
THE RESPECTIVE DAMPERS TO

INING
LY

INDICATE

THE FULL OPEN (R)

1. NORMAL INDICATION OF (R) PILOT LIGHT IS OFF.
2 FAIL INDICATOR LIGHT (R) TO SIGNAL A FAILURE
FAN DIFFERENTIAL PRESSURE (WHETHER BY A HAND

TO ESTABLISH A SUPPLY

OR AUTO START).

3. FAIL LIGHT WOULD CLEAR FROM A MANUAL OFF SWITCH POSITION OR AN

"OFF” SIGNAL WITH THE "AUTO” SWITCH POSITION.
ALARM:

& CO2

CO2 (LOW OXYGEN) SENSING IN THE

TANK FILLING ROOM 131 TO START

EF—131B (NORMALLY OFF), STOP EF—131A (NORMALLY ON), AND START
UAKEUP AIR UNIT SF—4 (IF NOT ALREADY ON), UPON INDICATION OF A

CO2 CONDITION ABOVE THE SENSOR SETPOINT.
SEE SPECIFICATION SECTION 16783 (GAS MONITORI
USER INTERFACE RELAYS IN THE CONTROL PANEL

/A\ PROPANE ALARMS:

o

NG SYSTEM), AND THE
IN SECURITY OFFICE 131.

| ‘BAGCS, WHENEVER THE SPACE

1.
2. EXHAUST FAN SHALL START.
3.

| SHALL SHUT DOV

GENERAL:

THE SYSTEM CONSISTS OF A VENTILATING EXHAUST FAN, AIR SUPPLY
LOUVERS, ELECTRIC SENSING AND DAMPERS. ALL SETPOINTS SHALL BE
ADJUSTABLE.

SET POINTS:

1. VENTILATION SETPOINT {?LE,&S FAN)EF—BOBA,B10A,B15 85 DEG F
2. VENTILATION SETPOINT (LAG FAN)EF—-B06B,B10B 95 DEG F
3. FREEZE PROTECTION ALARM “ 40 DEG F
4. FREEZE PROTECTION LIMIT 35 DEG F
5. HIGH TEMPERATURE ALARM 105 DEG F
6. UNIT HEATER SETPOINT 55 DEG F

VENTILATION SYSTEM START/STOP CONTROL:

THE VENTILATION SYSTEM SHALL BE STARTED AND STOPPED REMOTELY BY THE
TEMPERATURE EXCEEDS THE VENTILATION SETPOINT,
THE VENTILATION SYSTEM SHALL START, AND THE FOLLOWING EVENTS SHALL OCCUR:

EXHAUST AND OUTSIDE AIR DAMPERS SHALL OPEN.
PROOF OF AIR FLOW SHALL BE BY A
THE FAN.

THE VENTILATION SYSTEM SHALL SHUT DOWN UPON THE SPACE TEMPERATURE BEING
SATISFIED. THE FOLLOWING EVENTS SHALL OCCUR:

1. THE EXHAUST FAN SHALL STOP,
o THE EXHAUST AND OUTSIDE AIR DAMPERS SHALL CLOSE.

HEATING CYCLE CONTROL:

DIFFERENTIAL PRESSURE SWITCH ACROSS

THE UNIT HEATER SHALL ACTIVATE UPON REACHING THE MINIMUM SPACE SETPOINT
AND OPERATE UNTIL THE MINIMUM TEMPERATURE IS REACHED, WHEREBY THE UNIT

"4 VAPORIZERS 1 AND 2 TO HAVE INDIVIDUAL PILOT LIGHT STATUS INDICA-
TIONS FOR WHETHER THE UNITS ARE ON (W) OR OFF (R), AND ALARM
| PER DRAWING U3-1.

5  PROPANE DEVICE ALARM TO HAVE 24—VOLT SPARK—SUPPRESSING CONTACTS
AND PILOT LIGHT TO INDICATE STATUS AND ALARM FOR A 24—VOLT SIGNAL
FROM THE GOVERNMENT DEVICE CONTRACTOR'S PROPANE SENSING SYSTEM.
(W) INDICATES CIRCUIT IS ACTIVE.

/A\ PROPANE_EMERGENCY OFF:

1. PILOT LIGHT (W) TO INDICATE THAT THE EMERGENCY CIRCUIT IS ENERGIZED.

2. PiL%T LIGHT (R) TO INDICATE THAT THE EMERGENCY CIRCUIT IS DE—ENER—
GIZED. :

3 PROPANE “OFF” BUTTON IS MANUAL ACTUATION IN CONJUNCTION WITH THE
SAFETY CIRCUIT SHOWN IN THE EMERGENCY SHUTOFF VALVE SYSTEM WIRING
DIAGRAM SHOWN ON DRAWING UB-1.

SEE DTC DRAWINGS M4—1 THRU M4-7 FOR ADDITIONAL REQUIRMENTS.

FOR OFFICIAL USE OMLY

[ ——————— LS

ALSO SEE DRAWING E2-1.

PROPANE YARD ALARM FOR (R) PILOT LIGHT,
SEE DRAWING U1—1, (NOTE 2 REQUIRES A
REMOTE ALARM FROM THE VAPORIZERS TO THE
DTC). THE ON PILOT LIGHT TO INDICATE THE
STATUS OF THE RESPECTIVE ALARM CIRCUIT.
PROPANE SENSORS WIRED IN PARALLEL FOR
HVU—1.2,7 AND HVU-23,4,5,6 TO ALARM UPON
PROPANE SENSING WITHIN THE UNIT, WHETHER
ON OR OFF. THE RESPECTIVE ON PILOT LIGHTS
TO INDICATE THE STATUS OF THE RESPECTIVE
ALARM CIRCUITS.
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DAMPER ACTUATOR BY . o B
e Al - (A) FAN POWERED VAV TERMINAL CONTROLLER |
PRESSURE TERMINAL UNIT MANUFACTURER = AND HEATING COIL CONTROLLER DAMPER VAV UNIT HOT WATER
BYPASS TERMINAL UNIT MANUFACTURER —— v ~ TRANSFORMER, TO BE PROVIDED WATH SENSOR — { |
| UNIT (PRE—WIRED) N1\ f/
SUPPLY AIR | el FROM AHU > ) TO ZONE
FROM AHU > L} }‘
o MIXING 10 ZONE OR |
AIR FILTER ] Boo_secmiol O ZONE OR ROOM i
RETURN AR N\ |\ [ A ] — HWR
FROM PLENUM / — HY
S 110 VAC @— HWS
RETURN AIR VELOCITY SENSOR —/ .
FOR FAN CFM ADJUSTMENT VAV UNIT CONTROLLER /ACTUATOR |
| CONTROL TRANSFORMER. TO BE PROVIDED (B
/oo 110 vac — L | L | WITH UNIT. (PRE—WIRED)
\jA HWS FINTUBE RADIATION
i .: \ T
250 GPM_[ colL T
' VALVE
COMMON CTW
TEMPERATURE
SENSOR — FPFVAVY oEWQUENU Ji- UFEHRA TUN "N a
‘ CENERAL: GENERAL:
0 CPw THE SERIES FLOW CONSTANT VOLUME FPVAV TERMINAL UNITS SHALL BE CONTROLLED | THE VAV UNITS SHALL BE CONTROLLED THROUGH A SPACE THERMOSTAT OR RTD
THROUGH A SPACE THERMOSTAT OR RETURN AIR RTD (SEE PLANS). THE UNIT CONTROLLER THE UNIT CONTROLLER SHALL DETERMINE COOLING OR HEATING CONDITIONS
SHALL DETERMINE COOLING OR HEATING CONDITIONS BY AN ELECTRONIC DUCT SENSOR. BY AN ELECTRONIC ROOM SENSOR. PROVIDE AN INLINE AIR FILTER ON THE "HI" SIDE
PROVIDE AN INLINE AIR FILTER ON THE “HIGH” SIDE OF THE VELOCITY PRESSURE SENSOR OF THE VELOCITY PRESSURE SENSOR TUBING AS REQUIRED BY UNIT MANUFACTURER.
|  TUBING AS LOCATED BY UNIT MANUFACTURER. ALL SETPOINTS SHALL BE ADJUSTABLE. THE FINTUBE RADIATION SHALL BE ACTIVATED
IN' A HEATING MODE IN TANDEM.
CHP\ /CHP . SAFETIES:
N1/ \ 2/ 2 THE TERMINAL UNIT SHALL BE PROTECTED BY THE FOLLOWING: OCCUPIED MODE-
- | o o THE CONTROL SYSTEM SHALL ENTER THE OCCUPIED MODE IN ONE OF THREE WAYS;
on 1. THE FPVAV TERMINAL UNIT FANS SHALL BE STARTED 30 SECONDS PRIOR TO THE SYSTEM o
f UNIT OPERATION START MODE. 1. A COMMAND FROM THE BACS,
2 T | 2. A SCHEDULED TIME OF DAY FROM THE INTERNAL CONTROLLER MEMORY, OR
—— - 3. A LOCAL OVERRIDE OF THE NIGHT SET BACK OR UNOCCUPIED MODES.
DI EMERGENCY MODE (SMOKE CONDITION):
WHILE IN THE OCCUPIED MODE, THE CONTROL SYSTEM SHALL MAINTAIN THE ROOM
THE CONTROL SYSTEM SHALL ENTER AND EXIT THE EMERGENCY #2 MODE THROUGH A COMMAND TEMPERATURE AT THE HEATING OR COOLING TEMPERATURE SETPOINTS AS FOLLOWS:
FROM THE BACS. ALL OTHER MODES OF OPERATION SHALL BE SUPERSEDED. WHILE IN THE | .
EMERGENCY #2 MODE, THE CONTROL SYSTEM SHALL DRIVE THE UNIT DAMPER FULLY CLOSED COOLING MODE: WHEN THE ROOM TEMPERATURE IS WITHIN THE COOLING PROPORTIONAI
” AND TURN "OFF" ANY OTHER OUTPUTS INCLUDING THE FAN AND THE HEATING COIL. BAND, THE UNIT CONTROLLER SHALL MODULATE THE PRIMARY AIR FLOW BETWEEN
(AL T) . , | . MINIMUM AND MAXIMUM AIR FLOW SET POINTS USING A PROPORTIONAL—INTEGRAL—
et 6 DERIVATIVE (PID) ALGORITHM TO MAINTAIN THE COOLING SET POINT.
COMMON CHW | OCCUPIED MODE: f
TEMPERATURE e :
SENSOR ; S . THE CONTROL SYSTEM SHALL ENTER THE OCCUPIED MODE IN ONE OF THREE WAYS: DEAD BAND: WHEN THE ZONE TEMPERATURE IS BELOW THE COOLING PROPORTIONAL
S 6 —] | BAND, THE PRE—DETERMINED MINIMUM DAMPER SET POINT SHALL BE MAINTAINED. THE
1. A COMMAND FROM THE BACS, DEAD BAND SHALL BETWEEN THE COOLING PROPORTIONAL BAND AND THE START OF
2. A SCHEDULED TIME OF DAY FROM THE BACS, HEATING CONTROL.
3. A LOCAL OVERRIDE AT THE LCS. )
| HEAT MODE: WHEN THE ZONE TEMPERATURE DROPS TO ONE AND ONE HALF
WHILE IN THE OCCUPIED MODE, THE CONTROL SYSTEM SHALL TURN THE FAN ON AND DEGREES FAHRENHEIT BELOW THE HEATING SET POINT, THE CONTROL SYSTEM SHALL
| MAINTAIN THE ZONE TEMPERATURE AT THE HEATING OR COOLING TEMPERATURE SETPOINTS MODULATE THE HOT WATER VALVE USING A PID ALGORITHM TO MAINTAIN THE ROOM
oo AS FOLLOWS: | TEMPERATURE AT THE HEATING SET POINT. THE PRE—DETERMINED MINIMUM DAMPER
SET POINT SHALL BE MAINTAINED. THE FINTUBE RADIATION CONTROL VALVE SHALL
COOLING MODE: WHEN THE ZONE TEMPERATURE IS WITHIN THE COOLING PROPORTIONAL MODULATE TO MAINTAIN THE SPACE SETPOINT. IF THE ZONE TEMPERATURE IS NOT
|  BAND, THE UNIT CONTROLLER SHALL MODULATE THE PRIMARY AIR FLOW BETWEEN MINIMUM SATISFIED WITH THE REHEAT VALVE OPEN, ALARM AT THE BACS, THEN CONTINUE
| AND MAXIMUM AIR FLOW SETPOINTS USING A PROPORTIONAL—INTEGRAL—DERIVATIVE (PID) TO REDUCE CFM BELOW THE MINIMUM SETPOINT.
GENERAL: | ALGORITHM TO MAINTAIN THE COOLING SETPOINT.
THE CHILLER PLANT SHALL CONSIST OF TWO 50% CAPACITY TOWER WATER— 7. IF THE LAG CHILLER OR PUMPS AND THEIR RESPECTIVE LOCAL. CONTROL P ANE TEMPER AT Y NG PROPORTIOMAL  Bodi | NOCCLIPIED | .
COOLED LIQUID CHILLERS AND TWO 50% CAPACITY END—SUCTION CONSTANT | STATION ARE INDEXED TO OPERATE AND "ON” STATUS IS NOT RECEIVED %&é%;%ﬁggTg’f’gﬁég&“iﬁéﬁ}%‘%ﬁi&?’?é@%gNBTE%%ﬁi*‘iéﬁ%ﬁi%?\igm ?EQ*%%?E iﬁ% JNOCEUPIED MODE -
VOLUME PUMPS. THE SYSTEM COMPONENTS SHALL HAVE ELECTRICALLY AT THE BACS AN ALARM SHALL BE ANNUNCIATED AT THE BACS. SHALL BE BETWEEN THE COOLING PROPORTIONAL BAND AND THE FIRST STAGE OF HEAT. T A - ; - - : : . I e
OPERATED VALVES AND THEIR OWN DDC STAND ALONE LOCAL CONTROL S THE CONTROL SYSTEM SHALL ENTER THE UNOCCUPIED MODE IN ONE OF THREE WAYS;
STATION (LCS). THE BACS CENTRAL CONTROL STATION SHALL PROMPT THE 8. WHEN BOTH CHILLERS ARE IN OPERATION AND THE BUILDING COOLING ) 1. A COMMAND FROM THE BACS,
CHILLER PLANT OPERATOR BY RECOMMENDING "COOLING MODE” OR “NON-— LOAD FALLS BELOW 40% OF THE COMBINED CHILLER CAPACITY AS |  HEATING MODE: THE HEAT SHALL BE DUTY CYCLED USING A PID ALGORITHM TO 2. A SCHEDULED TIME OF DAY FROM THE INTERNAL CONTROLLER MEMORY.
COOLING MODE”. THE OPERATOR SHALL SELECT THE LEAD CHILLER AND CALCULATED BY THE BACS, THEN THE LAG CHILLER SHALL STOP, THE LAG |  MAINTAIN THE HEATING SETPOINT. EACH STAGE HEAT CYCLE TIME SHALL BE A - o -
CHW PUMP. PUMPS SHALL STOP, THE LAG CHILLER SHUTOFF VALVE SHALL CLOSE AND |  PROGRAMMABLE. STAGE 2 SHALL NOT BEGIN THE CYCLE UNTIL STAGE 1 IS ON FOR 100% OF SR S R SOV A LOBAL OVERRIDE OF TTHE UNOCCUPIED MODE AT THE
| ITS RESPECTIVE LOCAL CONTROL STATION SHALL BE DISABLED. THE DUTY CYCLE TIME. EACH HEATING STAGE SHALL BE "ON FOR A MINIMUM OF TEN ’
THE OPERATING CONTROLS AND SAFETIES FOR THE CHILLERS SHALL BE | SECONDS. WHEN THE ZONE TEMPERATURE DROPS TO ONE AND ONE HALF DEGREES FAHRENHEIT WHILE IN THE UNOCCUPIED MODE, THE CONTROL SYSTEM SHALL MAINTAIN THE ROOM
PRE—SET BY THE CHILLER MANUFACTURER AT THE FACTORY. FLOW SWITCHES 9 PLA PERAT IAVE THE ABII ERRID | BELOW THE HEATING SETPOINT, THE CONTROL SYSTEM SHALL ENERGIZE THE FIRST STAGE TEMPERATURE AT THE UNOCCUPIED HEATING TEMPERATURE SETPOINT. THE FINTUBE
TEMPERATURE SENSORS. DIFFERENTIAL SENSING DEVICES AND CONTROL ITEMS ey - T i e, | | | ELECTRIC HEAT. THE HEATING COIL SHALL REMAIN ENERGIZED UNTIL THE SPACE | RADIATION CONTROL VALVE SHALL MODULATE TO MAINTAIN THE SPACE SETPOINT.
i NS, e bl . o THE TIME SCHEDULE FROM THE BUILDING AUTOMATION CONTROL SYSTEM |  TEMPERATURE SATIFIES THE HEATING SETPOINT. IF THE ZONE TEMPERATURE DROPS TO TWO THE TERMINAL UNIT SHALL REMAIN OFF
0 AS INDICATED ON THE DRAWINGS AND IN THE SPECIFICATIONS SHALL BE (BACS) OR LOCAL CONTROL STATION (LCS). |  AND ONE HALF DEGREES FAHRENHEIT BELOW THE HEATING SETPOINT, THE CONTROL SYSTEM '
T PROVIDED. ,, SHALL ENERGIZE THE SECOND STAGE OF HEAT (IF APPLICABLE). DURING THE HEATING
3 10. THE USE OF OPTIMUM START/STOP PROGRAMS SHALL BE IMPLEMENTED IN |  OPERATION THE PRE—DETERMINED MINIMUM PRIMARY AIR DAMPER SETPOINT FOR HEATING NIGHT SET BACK MODE:
SETPOINTS: | THE BUILDING AUTOMATION CONTROL SYSTEM SOFTWARE. | OPERATION SHALL BE MAINTAINED. CONTRACTOR SHALL FOLLOW THE MANUFACTURER'S
5 TOW LIMIT TEMPERATURE SETPOINT 20 DEG F ‘ | RECOMMENDATION FOR MINIMUM AIR FLOW PER KILOWATT OF HEAT. THE CONTROL SYSTEM SHALL ENTER AND EXIT THE NIGHT SETBACK MODE IN ONE OF
A At v 11.  TWO PUMPS SHALL NOT OPERATE WITH ONLY ONE CHILLER SHUTOFF | THREE WAYS:
MAXIMUM TEMPERATURE SETPOINT 48 DEG F VALVE OPEN
CHILLED WATER SUPPLY TEMPERATURE SETPOINT 45 DEG F “ |  UNOCCUPIED MODE: 1. A COMMAND FROM THE BACS, :
CHILLED WATER RETURN TEMPERATURE SETPOINT 55 DEG F 12.  COOLING TOWER OPERATION: R S - ; S— - 2. A SCHEDULED TIME OF DAY FROM THE INTERNAL CONTROLLER MEMORY, OR
CHILLED WATER HIGH LOAD LIMIT SETPOINT 59 DEG F . . N . | THE CONTROL SYSTEM SHALL ENTER THE UNOCCUPIED MODE IN ONE OF THREE WAYS; 3. A RETURN FROM A LOCAL OVERRIDE OF THE NIGHT SETBACK MODE AT THE ROOM
CHILLED WATER RETURN HIGH LiMIT ALARM 20 DEC F (1) SYSTEM START—UP AND OPERATION SHALL BE AS FOLLOWS: SENSOR
i VATER RET onl T gy WHEN CONDENSER WATEF \ EEN ~, | 1. A COMMAND FROM THE BACS T : N THE
CHILLED WATER RETURN HIGH LIMIT SHUTDOWN 61 DEG F | (A) WHEN CONDENSER WATER FLOW HAS BEEN ESTABLISHED, 5 ‘A SCHEDULED TIME OF DAY FROM THE BACS ~ WHILE IN THE NIGHT SET BACK MODE, THE CONTROL SYSTEM SHALL MAINTAIN THE
CHILLED WATER PIPING PRESSURE DIFFERENTIAL 10 PSIG ENABLE THE COOLING TOWER FAN START CIRCUITS. : S o BUERRIDE AT ThE s ©>, ZONE AT THE HEATING SET BACK TEMPERATURE SET POINT. THE FINTUBE RADIATION
(B) COOLING TOWER FANS SHALL BE CYCLED IN SEQUENCE TO YRR " ‘ > CONTROL VALVE SHALL MODULATE TO MAINTAIN THE SPACE SETPOINT. THE TERMINAL
SYSTEM_START/STOP_CONTROL: MAINTAIN REQUIRED CONDENSER WATER SUPPLY TEMPERATURE. | WHILE IN THE UNOCCUPIED MODE, THE CONTROL SYSTEM SHALL MAINTAIN THE ZONE AT THE UNIT SHALL REMAIN-OFF.
; TRILTY W A T ) = 5" o g - e ,
SOTH THE LE CHILLERS AND CAI ; FR PUMPS SHAI INITIAL CWS TEMPERATURE SHALL BE 85T, |  HEATING SET BACK OR COOLING SET UP TEMPERATURE SETPOINT. THE TERMINAL UNIT FAN
SOTH THE LEAD AND LAG CHILLERS AND CHILLED AND-TOWER PUMPS SHALL (C) CHILLER CONTROL SYSTEM SOFTWARE PROGRAM SHALL OPTIMALLY | SHALL BE OFF |
START AND STOP VIA A PROGRAMMED ‘TIME SCHEDULE RESIDENT AT THE RESET CWS TEMPERATURE ACCORDING TO A WET BULB TEMPERATURE : WARM UP MODE:
BUILDING AUTOMATION CONTROL SYSTEM (BACS). THE TIME SCHE?‘Q}? SHALL CWR TEMPERATURE AND CHILLER PERFORMANCE CURVE INPUTS TO |  NIGHT SET BACK MODE : | DURING THE WARM UP MODE, THE ZONE DAMPER SHALL OPEN TO MINIMUM POSITION.
ALTERNATE CHILLER AND PUMP OPERATION FOR EQUAL USAGE. THE FOLLOWING THE TEMPERATURE CONTROL SYSTEM. , . - - e ZONE THERMOSTAT SHALL woOU ATE THE HOT WATER SOIL AND FINTUBE
EVENTS SHALL OCCUR WHEN THE CHILLER PLANT IS IN OPERATION: (D) FAN SEQUENCE SHALL BE SUCH THAT ALL OPERATING TOWER FANS ! THE CONTROL SYSTEM SHALL ENTER AND EXIT THE NIGHT SET BACK RADIAT v . , N - . oA ’
SHALL BE RUN ON LOW SPEED BEFORE ANY OPERATING TOWER FAN |  MODE IN ONE OF THREE WAYS : IATION VALVE TO MAINTAIN . THE WARM UP SETPOINT.
1. THE LEAD CHILLER AND PUMP SHALL HAVE THEIR RESPECTIVE LOCAL IS ALLOWED TO BE SEQUENCED TO HIGH SPEED. -
CONTROL STATIONS ENABLED N e oA | L OPER ATE | 1. A COMMAND FROM THE BACS,
. > THE LEAD CHILLER SHUTOFF VALVE SHALL OPEN. FOLLOWS: ON A BASIN WATER TEMPERATURE FALL BELOW 38 DEGREE F, | 3 A fgﬂu%g& Fgg{i AM éggAL OVERRIDE AT THE LCS DURING THE
OPERATING THERMOSTAT WILL ENERGIZE CONTROL OF BASIN HEATING SYSTEM. | CK :
3. THE LEAD CHW PUMP SHALL START AND UPON PROOF OF FLOW, , . , " WHILE IN THE NIGHT SET BACK MODE. THE CONTROL SYSTEM SHALL FOR OFFICIAL USE ONLY - )
"~ THE LEAD CHILLER SHALL START AND OPERATE UNDER NORMAL CORLING CYCLE SC%TWT‘ ; — ; ENEETNT= | . MAINTAIN THE ZONE AT THE HEATING SET BACK OR COOLING SET UP o
5 CONDITIONS ACCORDING TO THE TIME SCHEDULE, T PACS DAL BECOMMEND CIRLLER OFERATION WHER THE OUTSIOE MR |  TEMPERATURE SETPOINT AS DESCRIBED IN THE VAV AIR HANDLING |
& ) | TEMPERATURE IS EQUAL TO OR GREATER THAN 55 DEG F AND THE = | UNIT SEQUENCE OF OPERATION. THE TERMINAL UNIT FAN SHALL BE
= 4. WHEN THE LEAD CHILLER IS "ON” AND THE BUILDING COOLING LOAD DISCHARGE AIR TEMPERATURE SETPOINTS ON ANY AIR HANDLER CANNOT BE OFF. ' |
REACHES 90% OF THE LEAD CHILLER CAPACITY AS CALCULATED BY MAINTAINED. THE CHILLER PLANT OPERATOR SHALL INITIATE THIS OPTION S
. THE BACS. OR THE CHILLED WATER SUPPLY TEMPERATURE EQUALS BY CHOOSING A "COOLING MODE” ICON DRIVEN MENU PROMPT AT THE BACS. |  WARM UP MODE:
- OR EXCEEDS THE MAXIMUM TEMPERATURE SETPOINT, THE LAG CHILLER | — , | -
& AND PUMPS SHALL HAVE THEIR LOCAL CONTROL STATION ENABLED, HEATING CYCLE OR NON—COOLING CONTROL: | DURING THE WARM UF MODE, JHE 2O DAMEER Srath CLosE e e
START AND UPON PROOF OF FLOW, THE LAG CHILLER SHALL START. THE BACS SHALL RECOMMEND CHILLER SHUTDOWN WHEN THE OUTSIDE AIR | : ‘ N ’ SOUTHERN DIVISION
o EMPERATURE IS LESS THAN 53 DEG F AND THE AIR HANDLERS ARE ABLE CAmLESTON, S0 ‘
5. IF THE LEAD CHILLER AND ITS LCS IS INDEXED TO OPERATE AND "ON TO MAINTAIN THE DISCHARGE SETPOINTS. THE CHILLER PLANT OPERATOR : e P
= STATUS IS NOT RECEIVED BY THE BACS, THE LAG CHILLER LCS SHALL SHALL INITIATE THIS OPTION BY CHOOSING A "NON—COOLING MODE” ICON esen BORALER B
2 BE ENABLED, THE LAG CHILLER SHUTOFF VALVE SHALL OPEN AND UPON DRIVEN MENU PROMPT AT THE BACS. e
2 PROOF OF CHW FLOW, THE LAG CHILLER SHALL START AND AN ALARM ! |
@ SHALL ANNUNCIATE AT THE BACS. MANUAL TIME SCHEDULE OPERATOR OVERRIDE: A EEER T
E IN THE CASE THAT THE CHILLER PLANT OPERATOR OVERRIDES THE DEFAULT ! | - -
& 6. IF THE LEAD PUMPS AND THEIR LCS IS INDEXED TO OPERATE AND "ON” CONTROL MODE, THE BACS SHALL DISPLAY A GRAPHICS SCREEN THAT REMINDS | | — - SATE S| CO0E BENT WG| NAVFAC BRAVANE WG,
STATUS IS NOT RECEIVED AT THE BACS, THE LAG PUMP LCS SHALL BE THE OPERATOR THAT THE CHILLER OPERATION IS IN OVERRIDE OPERATION. | : 5276582
ENABLED, THE LAG CHW PUMP SHALL START AND AN ALARM SHALL THE BACS SHALL ALSO RECOMMEND ON THE SAME GRAPHICS SCREEN CHILLER | . GFFICER N CHARGE , F | 80091 /
ANNUNCIATE AT THE BACS. OPERATION BASED ON COOLING OR NON—COOLING CYCLE CONTROL. , | APPROVED BATE
' - ARCH. & ENEGR. SEA EFD FOR COMMAMNDER. MAVFAC SCALE NO SCALE SPEC 06-93-1143 oF
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GENERAL:

THE SYSTEM CONSISTS OF VENTILATING EXHAUST FANS, MAKE—UP_AIR AND
RECIRCULATION SUPPLY FAN AND ELECTRONIC SENSING AND ELECTRICALLY
OPERATED DAMPERS. ALL SETPOINTS SHALL BE ADJUSTABLE.

SET POINTS: | GENERAL: CABINET HEATERS AND UNIT HEATERS:

MINIMUM SPACE TEMPERATURE SETPOINT 55 DEG F THE HEATING SYSTEM CONSISTS OF MULTIPLE STEAM—TO—-WATER HEAT TWO—-WAY CONTROL VALVES TO MODULATE TO MAINTAIN ROOM SETPOINT
MINIMUM SUPPLY AIR SETPOINT 50 DEG F EXCHANGERS AND THREE 33% CAPACITY CONSTANT VOLUME PUMPS. AND CYCLE FAN OFF AND CLOSE VALVE WHEN SETPOINT IS REACHED.
FREEZE PROTECTION ALARM 40 DEG F THE SYSTEM COMPONENTS SHALL HAVE ELECTRICALLY OPERATED |

FREEZE PROTECTION LIMIT 35 DEG F VALVES AND THEIR OWN DDC STAND ALONE LOCAL CONTROL STATION (LCS).

HIGH TEMPERATURE ALARM 105 DEG F THE BACS CENTRAL CONTROL STATION SHALL INITIATE "HEAT MODE” OR

UNIT HEATER SETPOINT (CORRIDORS) 50 DEG F "NON—HEAT MODE.” HEAT IS REQUIRED YEARROUND FOR AIR HANDLING

UNIT SYSTEM OPERATION ZONING CONTROL. THE OPERATOR SHALL SELECT

THE LEAD PUMP: ALL SETPOINTS SHALL BE ADJUSTABLE.

OPERATING CONTROLS, SAFETIES,
THE VENTILATION SYSTEM SHALL BE STARTED AND STOPPED LACALLY BY A DRYER FLOW SWITCHES, TEMPERATURE SENSORS, DIFFERENTIAL SENSING DEVICES
INTERLOCK (4 WIRED IN PARALLEL). WHENEVER THE LAUNDRY DRYERS ARE ON, THE - AND CONTROL ITEMS AS INDICATED ON THE DRAWINGS AND IN THE

VENTILATION SYSTEM SHALL START AND THE FOLLOWING EVENTS SHALL OCCUR: SPECIFICATIONS WERE PROVIDED BY THE TEMPERATURE CONTROL CONTRACTOR.

PO N

SYSTEM START/STOP CONTROL:

1. THE OUTSIDE AIR AND EXHAUST AIR DAMPERS SHALL OP

EN
SETPOINTS:

2. THE EXHAUST FAN SHALL START IN SEQUENCE. ) HEATING WATER DESIGN SUPPLY TEMPERATURE SETPOINT 200 DEG F _ |
i _ ) o o HEATING WATER DESIGN RETURN TEMPERATURE SETPOINT 140 DEG F - L
3. PROOF OF AIR FLOW SHALL BE BY A DIFFERENTIAL PRESSURE SWITCH ACROSS SUPPLY WATER TEMPERATURE SHALL BE RESET BY RAMPING BY OUTSIDE AIR

THE FAN. TEMPERATURE TO 120 DEG F AT 60 DEG F

SYSTEM START/STOP CONTROL:
SEQUENCE TO MAINTAIN MINIMUM 55 SUPPLY AIR THE LEAD HEAT EXCHANGER AND PUMP SET SHALL START AND STOP VIA A
‘ PROGRAMMED TEMPERATURE SCHEDULE RESIDENT AT THE BUILDING AUTOMATION
WHENEVER THE VENTILATION SYSTEM IS SHUT DOWN, THE FOLLOWING EVENTS SHALL CONTROL SYSTEM {(BACS). THE HEAT EXCHANGERS WITH THEIR CONTROL VALVES
OCCUR: ' AND THEIR RESPECTIVE PUMPS SHALL BE INITIATED IN A LEAD-LAG SEQUENCES
1. THE EXHAUST FANS SHALL STOP, TO MEET INCREASING DEMAND. THERE WILL BE A TOTAL OF THREE STAGES WITH
9 THE OUTSIDE AIR AND EXHAUST AIR DAMPERS SHALL CLOSE. NO STANDBY. THE SCHEDULE SHALL ALTERNATE PUMP OPERATION FOR EQUAL
' USAGE. THE FOLLOWING EVENTS SHALL OCCUR WHEN THE SYSTEM IS IN OPERATION:

4, SF—3 SUPPLY FAN SHALL S
5. HEATING COIL VALVE SHALL

P: \PAPER\CHANGED \MEB\JHPS2506

i

HEATING CYCLE CONTROL:

D- UPON PROOF OF FLOW, SHALL OPERATE
RDING TO THE SCHEDULE. : « FOR OFFICIAL USE ONLY

THE LEAD PUMP SHALL START
UNDER NORMAL CONDITIONS AGE

-y

&
ok

THE UNIT HEATER SHALL ACTIVATE UPON REACHING THE MiINIMUM SPACE SETPO
AND OPERATE UNTIL THE MINIMUM TEMPERATURE IS REACHED, WHEREBY THE UNIT |

N SHALL SHUT DOWN. ' 2. IF A SECOND OR THIRD PUMP/HEAT EXCHANGER SET IS INDEXED TO OPERATE
@ AND CONFIRMATION "ON” STATUS IS NOT RECEIVED AT THE BACS, THE NEXT
‘ LAG PUMP SHALL START AND AN ALARM SHALL ANNUNCIATE AT THE BACS

L

o

PROVIDE A PRESSURE DIFFERENTIAL PUMP BYPASS TO MODULATE THE

BYPASS CONTROL VALVE OPEN ON AN INCREASE IN DIFFERENTIAL PRESSURE.

4. FOR NIGHT HEATING OF FFT. VALVES TO ALL HVU'S AND HC'S SHALL CLOSE,
AND HWP—4 START TO CIRCULATE HOT WATER TO THE FFT. UNIT HEATERS.

ON MORNING WARMUP AND OCCUPIED MODE, HWP—4 SHALL BE OFF. HWP-1,
HWP—2, AND HWP—3 SHALL START. THE HEATING BYPASS VALVES AND THE
THREE—WAY VALVES IN HVU—1 AND HVU—3 SHALL STAY ON BYPASS UNTIL

THE MAIN RETURN WARMS UP TO 140°F.
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