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CHILLED WATER SYSTEM SCHEMATIC o=
NOT T0 SCALE 3 EC)
NOTES: 2O
1. NOT ALL VALVES ARE SHOWN ON THIS SHEET, S A
REFER T0 COOLING GOIL PIPING DETAIL ON SHEET M-22 FOR . NONE
VALVE ARRANGEMENT AT COILS. S amator
F-316
2. REFER TO PIPE SLEEVE DETAL ON SHEET A-iZ. LETTER DE-ED & JAN 99 L 085-64-4180]
3. HEAT TRACE ALL OUTDOOR CHILLED WATER PIPING AND VALVES, NB2ATO-94-B-4180
¢ NG NE2470 -3
4. A CHILLED WATER PUMP MUST BE IN OPERATION TO ALLOW RECORD DRAWI = i0n
STARTING AND GONTINUED OPERATION OF THE BREATHING AND 004701
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AR DAMPER i FILTES ©) M H
i e A I S [ N -
: M ©d HOT WATEE CONTROL SCHEMATIC
M @ NOT 10 SCALE
C J
b HHWR HHWNS CHR  CHS
e o .
SPACE TEMPERATURES @_@
AHU-1 CONTROL SCHEMATIC OCCUPIED Al COOLED CHS
(AHU-2 SMILAR WITHOUT PREHEAT COIL) COOLNG: 244 DEG. C o0 CHILLER
NOT TO SCALE HEATNG: 20 DEG. C soAce T-TATS cH-1
IROCAPED. 2 Z0NES FOR AHU-1 ®
COOLNG: 295 DEG. € 6 ZONES FOR AHU-2
HEATNG: 13 DEG. C
SUPPLY AIR TEMPERATURES e
AHU=1 140 DEG. C
AHU-2 - 125 DEG. C
CHILLED WATER CONTROL SCHEMATIC
NOT 0 SCALE :
i oz <
i L
A .
PIEE
I
= I
; 25
i3] L2,
NO FLOW NO FLOW ig 5
AUDIBLE AUDIBLE gl Jie
ALARM ALARM a Eg Z
'
HAND OFF HOT WATER PUMP  \ HAND OFF CHLLED WATER )\ ol ®E 9
AR HANDLING UNIT (AHU-1) Pl N0 oD peg) P3 o A0 o3 ap peg) 2| 8t
- =
STARTER PANEL we, CONTROL PANEL . CONTROL PANEL Z| 28,
E|l =20
RUN INDICATOR :@i x é &
OFF :@’ NO FLOW STATUS LIGHTS g at 5
HAND , AUTO DIRTY FILTER =4 N FLOW STATUS LIGHTS ALARM ;23 ¢°
. R ’ ALARM RUN FLOW NO FLOW : £ S o
LOSGOFNPFLow>®\ O RUN FLOW NO FLOW Opé \d L Ee o
- N (Y
O e Yo Yl reer 73 8 &) o=
pap— - 4 ezer 7 & =
5 |8
900"
Fd
woraron | 4D O wosron | A O ool X
AHU- | STARTER PANEL (MPICAL) START  STOP {TYPICAL) —— START  STOP -
(AHU -2 SMILAR)
LETTER DATED 6 JAN 9%
NOTE: HOT WATER PUMPS (P-1 AND P-2) CONTROL PANEL CHILLED WATER PUMPS (P-3 AND P-4) CONTROL PANEL LCORD DRAWING
SEE GHEET M-4 FOR CONTROL PANEL LOCATIONS. ;
ROOM 111 EQR AHU-1 AND ROOM 201 FOR AHU-2. NOTE: NOTE:
SEE SHEET M-22, ROOM 201 FOR GONTROL PANEL LOCATION. SEE SHEET M-22, ROOM 111 FOR CONTROL PANEL LOCATION.
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b 1
GENERAL SEQUENCE OF UPERATION INPUT / OUTPUT SCHEDULE
AT M AND AE TONDIT N oM IF SMOKE DETECTOR SEMSES SMOKE IN THE sUR:LY AR STREAM, ) INPUT OUTPUT ALARMS
; ATicA, o FRCN TmE DHEECT D ALARY SHALL BE SENT 70 THE DOC AND FIRE ALARM SYSTEMS AND - FUNCTIONS
1 5 S Sl BE ADAISTABLE UNIT 5HALL GO INTO "OFF" MODE. oiGtAL @) |AnaLoe (@) DiGTAL ) | ANALOG (D) |DiGITAL ANALOG
Lo AR HANDLING JNITS (AHU-1 AND AHU-2) EXHAUST FANS (EF-1 EF-2, AND EF-3) @ T ‘ ] I 1 1 ] T T -
i ﬁ (A= o WITH(T PREREAT D00 GFF: & . l i i ' ' i e |5 | i
|8 CEnER " EXHAUST FAN SHALL BE OFF AND OUTSIDE AIR DAMPER SHAIL BE CLOSED. = ¥ b i Bleiglel
Loy THE VA V¥ SHALL HAVE THE FOLLOWING MOTES OF = By i > o _|z P i SIEl5EF
PERAT RAND, AND AUTOMATIC IN EITHER . 25212 -4 I Bl |w 3le byt BREEE
N UNOCTUF ED TR DCCUSIED. MODES ¢ OPERATION S<'. 3F R - 5|zl 2ly|E 2| |8 Zl= a1 RBISEEEL
i ' S eiens OEDE OUTSIDE A DAMPER SHALL OFEN AND EYMAUST FAN SHALL ENERGIZE ON. -8 S =z = |z T -l - o
: NITATED B T=E DG SYSTEN OR BY MANUAL OVERFIDE PONT DEGCRIPTION Elglo|S gz |EE|S Sig & E R ElRIEE H
EXRAUST BN EF-d SrALL BE INTERLOCKED WITH nHL.-—D1 o st ] &< £2)3 22| é = 5|z|2 3|z = ; i rERZEz 2 = b
R A - g i Y WHEN SPACE TEMPERATURE RISES ABOVE SET POINT OF 29 DEG C (ADJ), SlEls2 Eslw S5lS o] |3 =[S, BESEEEE . g =
N e e R e s BEOW - (BESPECTVELY) QUTSIDE AR DAMPER SHALL OPEN AND EXHALST FAN SHALL ENERGIZE AHU- 1 I ejsleieie] | g £
SeT PONIS ARE 0.3 [EG C I oW e ON. WHEN SPACE TEMPERATURE FALLS BELOW SETPOINT, EXHAUST FAN SUPPLY FAn D . ole . . ' o, U |E
gee MM BT FUINT INLATEE SHALL DE-ENERGIZE AND OUTSIDE AR DAMPER SHALL CLOSE — OUTSOE AR AN (5F-1) o Fr ot o 0 : g
AR HANDUNG UNIT SUPFLY FAN AND OUTSIDE AIR FAN SHALL BE OFF, oA DNFEE o T T et | =
OUTSIDE AR DAMPER SHALL BE CLOSED INTERLOCKED EXHAUST FANS  CHILLER (CH-1) - t . HE— ™
SHALL BE OFF  CHILLED WATER 3-WAY VALVE SHALL BE 100% BYPASS. ) OA FILTER L L o] | R : .
GOT WATEE PREHEAT % -WAY VALVE SHALL BE 100% OPEN T0 COIL CHILLER SHALL BE STARTED MANUALLY AT THE CHILLER CONTROL QUTSIDE AR . T z
40T WATER SERZAT 3-WAY VALVES GHAL BE 100% BYPASS. PANEL OR REMOTELY THRQUGH THE DDC SYSTEM. LEAD CHILLED VIXED AR . - 1 L £
WATER PUMP SHALL BE ON_AFTER PRGOF OF WATER FLOW FROM SUPPLY AR = oTs I -
FAND FLOW SWITCH &7 THE GHILLER, CHILLER MANUFACTURER'S START ]
AR HANDLING (W SUFPLYT FAN SHALL BE ON. OLTSIDE AIR AN SFQUENGE SHALL BE INTATED.  CHILLER SHALL MAINTAIN A CONSTANT FILTER . N [ R
; SHALL BE ON. OUTSIDE AIR DAMPER SmALL BE OFEN. INTERLOCKED 72 DEG C CHILLED WATER SUPPLY TEMPERATURE. IF AT ANY TIME THE PREHEAT COIL VALVE 1 Py T I
| EXRALST FANG SHALL BE ON  VALVE POSITIONS GHALL BE AS FLOW SWITCH IN THE CHILLED WATER SUPPLY LINE INDICATES NO FLOW, CHILLED WATER COIL VALVE ry ]
I INDICATED 1N THE "OFF" MODE. ALAEM SHALL BE SENT TO DOC THE CHILLER SHALL BE DE-ENERGIZED. PROVIDE WDICATION OF WATER SMOKE (5A) . A N e - Hoo &_
o SYGTEM iF DIFFERENTAL PRESGURE SENSOR DETECTS MO AIRFIOW 30 FLOW AT THE CHILLED WATER CONTROL PANEL. ALL ALARMS AND e - —— ol BN v
I | SECONDS AFTER FAN IS STARTED GAFETIES FROM THE CHILLER CONTROL FANEL SHALL BE SENT BACK ZONE 1 REHEAT COIL VALVE | hd 1. ! IR
0 THE DUC SYSTEM. [ Z0NE 18A . D 1T N
AUTOMATIC - UNOCCUPIED MODE: ZONE 1 SPACE D oo T
UNDCCUPIED MODE SHALL BE INITATED BY THE DDC SYSTEM BASED CHILLED WATER PUMPS (P-3 AND P-4) ZONE 2 REHEAT COIL VALVE Py T i —
ON A TIME SCHEDULE OR BY MANUAL OVEREIDE, UNIT SHALL TONE 2 GA ry S T T P * s
BITIALLY BE M “OFF" MODE (FF: I - - i :‘_
PUMPS SHALL BE OFF  DDC CONTROLLER SHALL NOT BE CAPABLE OF ZONE 2 SPACE ° ] 00 o | &
WHEN ANY SPACE TEMPERATURE RISES ABOVE UNGCCUPIED STARTING PUMPS, AUTQ POSITION STATUS 0 B R
COOLING HIGH LIMIT SET FOINT, SUPPLY FAN SHALL ENERGIZE ON N 3
AND' CHILLED 'WATER 3-WAY VALVE SHALL MOCULATE 10 SATISFY HAND: I O ceee e 1t ql =
LEAVING AIR TEMPERATURE JF 55 DEG F. QUTSIDE AR DAMPER LEAD PUMP SHALL BE MANUALLY SELECTED PUMFS P-3 AND P-4 AHU-2 || :
SHALL REMAIN CLOSED, OUixDE AR FAN GHALL BE OFF. PREHEAT SHALL NOT RUN SIMULTANEOUSLY. LEAD PUMP SHALL BE STARTED SUPPLY FAN ) [ ele 1IDONE ° e §§ :
COIL 3-WAY VALVE SHALL REMAIN 100% BYPASS, INTERLOCKED WITH PANEL MOUNTED PUSH BUTTON, PUMP SHALL RUN OUTSIDE AIR FAN (5F-2) ° 30 . . ! )
EXHALIST FANG SHALL REMAIN OFF, AND ZONE REHEAT COILS 3-WAY CONTINUOUSLY.  LEAD PUMP FLOW SWITCH SHALL SIGNAL AN oA DNIFER - { h
VALVES SHALL REMAIN 1007 BYPASS, WHEN ALL SPACE AUDIBLE NO HLOW ALARM AT THE PUMP STARTER PANEL IF FLOW 15 OA FiTER . . i zJ
TEMPERATURES  FALL BELOW UNOCCUPIED COOLING LOW LIMIT €T NOT DETECTED WITHIN 20 SECONDS (ADJ.). S
POINT, UNIT 51401 GO INTO "OFF" MODE. QUTSIDE AIR . B O T g2
AUTO: MIXED AR . D . o
WHEN ANY SPACE TEMPERATURE FALLS BELOW THE UNCCCUPIED DOC SYSTEM SHALL AUTOMATICALLY START CHILLED WATER PUMP. SUPPLY AF * 0D | . o
HEATING LOW LIMIT SET POINT, SUPPLY FAN SHALL ENERGIZE ON PUMP SHALL RUN CONTIMUOUSLY 10 SUPPLY CHILLED WATER TO THE FLTER ry . e R
AND ZONE REHEAT CORLS 3-WAY VALVES SHALL MODULATE TO AHU'S AND THE AIR COMPRESSORS. PUMPS SHALL BE
SATISFY ZONE TEMPERATURE SET POINTS. OUTSIDE Al DAMPER ALTERNATED FOR EQUAL RUN TIME, ALTERNATING EVERY 200 HOURS PREHEAT COIL VALVE B L S N B
SHALL FEMAN CLOSED, OUTSIDE AR FAN SHALL BE OFF, PREHEAT (ADL). PUMP P-3 OR P-4 SHALL RUN CONTINUOUSLY. P-3 AND P-4 CHILLED WATER COIL VALVE .
COIL 3-WAY VALVE SHALL MODULATE TO SATISFY LEAVING AR SHALL NOT RUN SMULTANEQUSLY. IF LEAD PUMP FLOW SWITCH SMOKE (54) . .
TEMPERATURE, INTERLOCKED EXHAUST FANS SHALL REMAIN OFF AND DETECTS NO FLOW AFTER 20 SECONDS (ADJ) THEN PUMP WILL BE SONE T REHEAT COL VALVE T - T
CHILLED WATER 3-WAY VALVE SHALL REMAN 100% BYPASS. WHEN TURNED OFF AND AN ALARM SHALL BE SENT T0 THE PUMP STARTER B B e e e o P2 —t - .
ALL SPACE TEMPERATURES RISE ABOVE THE UNOGCUPIED HEATING PANEL AND TO THE DDC CONTROLLER. DDC CONTROLLER SHALL ZONE 1 Sh . 1 I I O B RN
HIGH LIMT SET POINT, UNIT SHALL GO INTO “OFF" MODE. THEN START THE LAG PUMP. IF LAG PUMP FLOW SWITCH DETECTS NO ZONE 1 GPACE . oo .
FLOW AFTER 20 SECONDS (ADJ) THEN PUMP WILL BE TURNED OFF ZONE 2 REHEAT COIL VALVE D 1.
ALARM SHALL BE SENT TO DDC SYSTEM IF DIFFERENTIAL PRESSURE AND AN ALARM SHALL BE GENT T0 THE PUMP STARTER PANEL AND TONE 2 A r ry o |
SENSOR DETECTS NO AIRFLOW 30 SECONDS AFTER SA FAN 15 TO THE DDC CONTROLLER. s —t . oleT T o T T - —
STARTED  FIVE MNUTE TME DELAY BETWEEN STARTS GHALL PREVENT ZONE 2 SPACE - e mran e B RN ESTH
: FAM FROM FREQUENT CYCLING, IF SMOKE DETECTOR SENSES SMOKE HEAT EXCHANGER (HE-1) ZONE 3 REHEAT COIL VALVE D ] ; H $G
i IN THE SUPPLY AIR STREAM, ALARM SHALL BE SENT 10 THE DDC ZONE 3 SA D . T el Dt
WD FIRE ALARM SYSTEMS AND UNIT SHALL GO INTO “OFF" MODE STEAM VALVE SHALL MODULATE FROM CLOSED TO' OPEN TO MAINTAIN ZONE 3 SPACE r 30 . o “
HOT WATER SUPPLY TEMPERATURE OF 71 DEG C (ADJ). IF STEAM FLOW NE 4 REHEAT COL VAL . 1 2 t
AUTOMATIC - OCCUPIED MODE, SWITCH DETECTS NO FLOW 30 SECONDS (ADJ) AFTER STEAM CONTROL ZONE 4 RE L . ES =
: OCCUPIED MODE SHALL BE IMITATED BY THE DDC SYSTEM BASED ON VALVE OFENS, THEN AN ALARM SHALL BE SENT TO THE DDC SYSTEM. IF ZONE 4 %A | | W b I T =
£ A TIME SCHEDULE OR BY MANUAL OVERRIDE  SUPPLY FAN SHALL BE HOT WATER PUMPS P-1 AND P-2 ARE OFF, STEAM VALVE SHALL ZONE 4 SPACE . hdlid bl S S S % 5
ON, INTERLOCKED EXHAUST FANS SHALL BE ON, QUTSIDE AR FAN MODULATE CLOSED D)
SHALL BE OM, AN™ OUTSIDE AR DAMPER SHALL BE OPEN.  ALARM “._WEO,NE_?";%'@L‘U'L_“&__ e 4Ll el R < B %=
SHALL BE SENT T DDGC SYSTEM F DIFFERENTIAL PRESSURE SENSOR HOT WATER PUMPS (P-1 AND P-2) ZONE : - o —+1 gl "
! CETECTS NO ARFLOW 30 SECONDS AFTER SA OR OA FAN I5 STARTED. ZONE_5 SPACE . 4.1 + s| =+ ¢
OFF: ZONE 6 REHEAT COIL VALVE_ REED 5| M8 P
PREHEAT COIL 3 -WAY VALVE SHALL MODULATE TO SATISEY MIXED PUMPS GHALL BE OFF. DDC CONTROLLER SHALL NOT BE CAFABLE OF ZOME 6 5A ) . . L g
AR TEMPERATURE. IF FREEZE STAT SENSES A MIXED AR STARTING PUMF, ZONE 5 SPACE ° T lele [ Q g %
TEMPERRTURE BELOW 4 DEG C, Al ALARM SHALL BE SENT 10 THE 2 — El D238
DO SYSTEM HAND: ALY POSITION STATUS . 1. [ S D§
LEAD PUMP SHALL BE MANUALLY SELECTED. PUMPS P-1 AND P-2 NN — =z 8
WHEN ANT SPACE TEMPERATURE RIGES ABOVE THE COOLING HIGH SHALL NOT RUN SMULTANEOUSLY LEAD PUMP SHALL BE STARTED EF-1. 2. 3 4 5 AND 6 e [seee <z 5
LIMIT SET POINT, THE AHU CHILLED WATER 3-WAY VALVE SHALL WITH PANEL MOUNTED PUSH BUTTON. PLRF SHALL RUN TV . * ° ! cO, 2
MLOULATE FLOW THROUGH THE CHILLED WATER COIL 10 SATISFY CONTINUQUSLY.  LEAD PUMP FLOW SWITCH SHALL SIGNAL AN 1 - st 5
AR LEAVNG AR TEMPERATURE. DDC SHALL POLL ALL SPACE AUDIBLE NO FLOW ALARM AT THE PUMP STARTER PANEL IF FLOW IS : ' 2 = ©
TEMPERATURE SENSORS AND RESET SUPPLY AIR TEMPERATURE IF MOT DETECTED WITHM 20 SECONDS (AD).). STEAM SYSTEM N 1 o o
ALL SPACES ARE BELOW THE COOLING LOW LIMIT SET POINT. MAIN_ STEAM 000 : . i s =
RESET SCHEDULE SHALL BE IN 2 DEG € INTERVALS WITH A "M AUTO: CONTROL VALVE > : - & [y
DELAY OF 5 MINUTES BETWEEN RESETS. HOT WATER PUMPS SHALL BE STARTED REMOTELY THROUGH THE e — —r + 11 ! 5Z
DDC SYSTEM. PUMPS SHALL BE ALTERNATED FOR EQUAL RUN TIME, - : ]
WHEN ANY SPAGE TEMPERATURE FALLS BELOW THE HEATING LOW ALTERNATING EVERY 200 HOURS (ADJ.). PUMP P-1 OR P-2 GHALL RUN HOT WATER SYSTEM A et : 20
LIMIT SET POINT, 116 ZONE HOT WATER REHEAT 3-WAY VALVE GHALL CONTINUQUSLY UNTIL SIGNALED TO' TURN OFF FROM THE DDC P-1, P-2 o o ° . B efefo] | [ | |
INCREMENTALLY INCREASE FLOW THROUGH THE REHEAT COIL 10 SYSTEM OR BY MANUAL OVERRIDE P-1 AND P-2 SHALL NOT RUN w1 D ol [ - NONE
SATISFY THE SPACE HEATING SET POINT  SUPPLY AIR TEMPLeATURE SIMULTANECUSLY.  IF LEAD PUMP FLOW SWITCH DETECTS MO FLOW Y . 434704
SHALL BE RESET IN 5 MINUTE INTERVALS, WITr A MAXIMUM SUPPLY AFTER 20 SECONDS (ADJ.) THEN PUMP WILL BE TURNED OFF AND AN HWE - —t— e 1 PN
AR TEMPERATURE TO THE SPACE OF 43 DEG C. WHEN ZONE ALARM SHALL BE SENT TO THE PUMP STARTER PANEL AND TO THE . 09-94-2100
TEMPERATURE RISES ABOVE THE HEATING HIGH LIMIT SET POINT, DDC CONTROLLER, [DDC CONTROLLER SHALL THEN START THE LAG CHILLED WATER SYSTEM A1 ! G .
THE HOT WATER REHEAT 3-WhAY VALVE SHALL MODULATE 10 100% PUMP, IF LAG PUMP FLOW SWITCH DETECTS NO FLOW AFTER 20 F-3 P-4 e | . ] D00 NG2470 - 54 -B-4190
BYPASS SECONDS (ADJ} THEN PUMP WILL BE TURNED OFF AND AN ALARM CH&' * ry alele 0 L b s3a4704
LETTER DATED 6 JAN 99 %ﬁoﬁgm TO THE PUMP STARTER PANEL AND T0 THE DOC i . * — —
! - [ ] ain e [ ]
RITORD DRAWING CHILLER hd d M - 1 O
8 7 | 5 ' 4 | 3 | 2 1
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| REVISIONS
CONTRULLED AREA - HVAC SEQUENCE oF OPEE&T!ON_ . ) COOLING/ HEATING COIL DATA
CINTED ZRE G, LENLLETING AND AR CONDITIONING [HVAC) SYSTEM SHALL THE TWT EXHAUST FANS SHALL NOT RUN SIMULTAMEGUSLY. THE FANS SHALL BE ALTERNATED FOR DDC COMPONENTS TDATE |APPD |

IM THE DIRECT [AGITAL CONTROL ‘DDCT SYSTEM. ALL FOR EQUAL RUN TIME, ALTERNSTING OM THE OPERATOR'S SPECIFIED INTERVAL WITH WEEKLY
THE HyAL SYSTEM CONTROLS FOE THE C-TNTE;?IREC A% 5 MINIMURL CRSCRIPTION ELONRATE NPT

N e e F ANY OF THE CONTRGLLED AREA HVAC SMOKE DEIECTORS <ECIRCULATING SYSTEM RETURN, P ———
AR DHMPERE v ) RECIRCULATING SYSTEM SUPPLY, A/C SYSTEM SUPPLY OR EXHALST SYSTEM DISCHARGE} SENSES e 120 @ | 3
s SLOKE, AN ALARM GHALL BE SENT T3 THE DDC AND FIRE ALARM SYSTEMS, AND THE RECIRCULATICN f
NGIETING OF 5 RECIK JLATION SYETZM, 3N 2. SYSTEM, THE A/C GYSTEM AND EXHAUST SYSTEMS SHALL GO TO INTO THE “OFF" AODE. e ——

NTERACTIVELY CONTROLLED AvE THE c
E:E; N-T'BH,-,:DE.L ‘H.;‘?rzck&ﬁ;ﬁ EB‘C[L..JE HHEN THE SECIRCULATION SYSTEM, */C SYSTEM AND THE EXHALST SYSTEM FANS ARE OPERATING COIL CHILLED WATER 34 M z _ ]
“PERATION SHALL BE WITIATED BY THE 0OC SN THE EXHAUST SYSTEM DFFERENTIAL PRESSURE DETECTS AN EXHAUST SYSTEM FAN FAILURE, -
THE HJAS SYSTEM 25N BE SWITCHED TO 3N ALARM SHALL BE SENT TO THE DDC AND THE RECIRCULATING SYSTEM, 4/C SYSTEM AND EEC!?C PR'E_H:hTER soam b1z
JENLIAL SRITCH IN THE ZONTRDL ROCH EXHAUST SYSTEMS SHALL S0 INIC THE "OFF MODE. COIL HOT NATER
SS0ORD WL BE REGUIRED TG RESTAR™ THE
HaLE THE CAPABILTY 10 BE ROUTINELY STOPPED

Y

AR

N

THE DDC SYSTEM SHAL. ALSD HAVE THE CAPABILITY TO SECURE ALL THREE CONTROLLED AREA A/C SYSTEM PREHEATER v |11
WM THE CONTECL ROOM. & 20UTINE “SHUTDOWN' SYSTEMS SHOULD THE DOC RECEWE A FAILURE ALARM FROM EITHER T4E 4/C SYSTEM OR COIL HOT WATER el d
e e e e RECIRCULATION SYSTEM FAN. THIS C:PaBILITY WILL BE OPERATCR SELECIED.
MODE  RETURNING THIS SWITCH T2 THE RECIRC REHEATER
SYSTEN! 70 CPERATE IN THE LAST DDC COMMANDS UCC'LL
ALARM JR PREVIOUS PASGWORD OPERATIR AT WATER

L WISIONY,

- =L F 25 X 1ot
MERRIDE ANT 23 5PN 112

SE THE CONTRCLLED 4REA HVAC SYSTEME T SECURE MISCELLANEQUS INFORMATION
TEUT T3 AN INDICATING PAMEL RELAY IN THE VENTILATION
EL HE SONTEOL SO0M.  THE ALARM CSUSING THE SHUTDCWN SHALL BE DESCRIPTICN SEE VOLTASE
THE 202 TC THE SYSTEM OPERATOR. VOTOR OPER. DR | 1B -

ELECTRIC HEATER -
CONTROL CROUIT - 24 NAG

CONFORNG TO COMST. AfcoRes

IS TIAWING: R P ACE D NAVTAC (A

A

STEM FANG SHALL BE OFF.  THE RECIRCULATION SYSTEM ¢ &, C SYSTEM CCOUNG COIL BACKORAFT FANG
ILLED SATER 3-WAY vALVES SHALL BE 100% BYPAGS. THE HOT WATER L

AT SO 3-WAY VALLES SHALL BE 100% OPEN TG THE SOIL AHEN UAMPER
DF TEMPERATURE 16 LESS THAN 12°Z. THE #0T WATER REHEAT
3- 537 LALVE SHALL BE 100% BYPASS THE FRESH AR SUPPLY

MR

DAMPERS SERVING THE RECIRCULATION GYSTEM AND THE A/C SYSTEM
SnaLL BE CLCSED. THE ELECTRIC AIR HESTERS SHALL BE OFF .

THERE ARE 10 SPARE LEADS IN CONTROL CONDUIT CCIS. SIX OF THESE LEADS ARE L = P
e CONTAINED N ONE CABLE AND ONE EACH SPARE IS CONTAINED IN FOUR DIFFERENT, — ;2L o:
~ FOUR CONDUGTOR GABLES. THESE GABLES TERMINATE IN THE HVAC ALARM PANE. IN
ROOM 108 AND iN THE ENCLOSED STORAGE AREA PULL BOX (GOVT. BOX) LOCATED Oh

HLTER THE SOUTH WALL OF ROOM 101. THE ABOVE CIRCUIT I5 RECOMMENDED FOR THE FAN
BACKDRAFT TNVE IN SERVICE LIGHTS AND THE FAN SELECTOR SWITCH. NSFPY ALSC RECOMMENDS ThaT
DAMPER THE ENCLOSURE FOR THE ABOVE LIGHTS AND SWITCH BE ATTACHED TO THE HVAC ALARN
ENCLOSURE IN A MANNER SIMILAR TO THE WAY THE REMOTE ALARM INDICATOR WS
ATTACHED TO THE TLI ENCLOSURE.

g -
THE RECIRCULATION SYSTEM, 4/C SYSTEM OR EITHER EXHAUST FAN WILL OPERATE

HHILE THE SPRING LOADED SWITCH 15 HELD M THE "HAND® POSITION. THE FAN BACKDRAFT

NILL SWTCH OFF WHEN THE SWITCH 5 RELEASED. THE WATER VALVE POSITIONS DAMPER

SHALL BE A5 INDMWATED IN THE "OFF" MODE.

EXH SYSTEM FéN 2
MG CONDENSATE COOLING OFF"

WHEN THE SYSTEM 15 OPERATING IN THE “CCUPIED" MODE, THE "HIGH CONDEMSATE

COOLING OFF" MODE SHALL BE INITIATED BY THE DDC UPON THE 90% FULL ALARM EXHAUST

FROM THE COMDENSATE COLLECTION TANK (CCT). THE A/C AMD' EXHAUST SYSTEMS SYSTEM

SHALL CONTINUE TG OPERATE IN THE "OCCUPIED™ MODE AND THE RECIRCULATION

SYSTEM FAN SHALL REMAIN ON. THE HOT WATER PREHEAT AND REHEAT COIL 3-WAY

VALVES AND ELECTRIC AIR HEATERS WILL CONTINUE TO OPERATE N THE "OCCUPIED'

MODE.  THE 4,0 SYSTEM COOLNG COIL CHILLED WATER 3-WAY VALVE SHALL CONTINUE

T3 OPERATE W THE "OCCUPIED" MODE. THE RECIRCULATION SYSTEM COOLING COIL

CHILLED WATER VALVE SHALL BE 100% BYPASS. THIS MODE OF OPERATION REGUIRES

THE CONDENGSTE COLLECTION TAMK TO BE CRAINED {BELOW 90% FULL LEVEL WHICH

AILL RESET THE ALARM) PRIOR TG THE RECIRCULATION SYSTEM RETURNING TC THE

"SCCUPIED" MCDE.

= ANY CF THE CONTROLLED AREA HVAC SMOKE DETECTORS ([RECIRCULATION SYSTEM

RETURN, ZECIRCULATIGN SYSTEM SUPPLY, A/C SYSTEM SUPPLY OR EXHAUST SYSTEM

DISCHARGE! SENSES SMOKE, AN ALARM SHALL BE SENT T0 THE DDC AND FIRE ALARM

SYSTEMS ND THE RECIRCULATION SYSTEM, A/C SYSTEM AND EXHAUST SYSTEMS SHALL

50 .0 R MODE Fi%&“

FOR THE CONTRGLLED CONDENSATE TANK HIGH LEVEL ALARM ALL NSFPY NEEDS FOR THIS
ALARM 15 A SET OF DRY CONTACTS TO BE CONNECTED TO TERMINALS TB1-18 AND TE2-18
IN THE HVAC ALARM PANEL.

HEATER EXHAUST FAN SELECTOR SWITCH DETAL
N FROM SK-4190-045 13-AUG-98
e

ELECTRIC HEATER NOT TO

TF-3

MATERIAL SOURCE LEGEND
> r aaoc) CP - CONWALLY PROCUVED MATERAL
O— ereer  2fSwre
___{:]__ﬂ._ O—Or3 | B Rl oY e

WORK RMm —
ZONE

[SH®

AIC GYS FAN

“COUPED' - THE “COCUPIED MODE WILL BE MTITED BY THE DDC OR MANUAL OVERRIDE. SUPPLY
WHEN INTTIATED, THE ON-LINE EXHAUST FAN SHALL BE ENERGIZED AND BOTH FRESH AIR
SUPP.Y TAMPERS SHALL CPEN.  WHEN THE EXHAUST SYSTEM DIFFERENTIAL PRESSURE
SENGOR DETECTS FAN OPERATION, THE DDC SHALL EMERGIZE THE A/C SYSTEM AND
RECIRCULATICN SYSTEMS,  SHOULD THE DIFFERENTIAL PRESSURE SENSOR FAIL TO DETECT
FiN GPERATION #iTHIN 15 SECONDS OF START UP, AN ALARM SHALL BE SENT T3 THE DDC Eﬁ_@_@
AND THE EXHAUST FAN SWTCHED TO THE "OFF" MODE.

EOEE

ENCLOSED
STORAGE AREA

CONTROLLED AREA COMSUBLANT LTR T3
SER N4074/068377 :
DTD 23 NOV 1923

= 670 CAT:

NORFOIK, VIRGINIA

CONTROLLED INDUSTRIAL FACILITY (CIF)

CHR
CHs

THE 2EZIRCULATICN SYSTEM AND A/C SYSTEM PREHEAT HOT WATER 3-WAY VALVES SHALL
WMODLLATE TO MAINTAIN THE FRESH AIR SUPPLY TEMPERATURE AT 13°C WHEN THE
CUTSIDE AR TEMPERATURE FALLS BELOW 12'C. AN ALARM SHALL BE SENT T0 THE DDC HHWR " DMPER
NMEN THE FRESH AR TEMPERATUR:. DOWNSTREAM OF THE PREHEATER FALLS BELOW 2°C. HHWS - ﬁ

ATLANTIC  DIVISION

NORFOLK NAVAL SIATION

e 20 | e | 3 [ US| 2 | ) | T o g
s 0 e P Y i ) o [Fr-tmm™
WEIGHT CONTROL DATA

LEVERS N FEET TO THE NEAREST TENTH OF A FOOT
USE SEPARATE LINES FOR EACH WT GRP, S/A, REV, WT INSTL, WT RMWV
NSF PLANNING YARD DEPARTMENT OF THE NAVY N
g NAVAL SEA SYSTEMS COMMAND
ARUNGTON, VA 22242-5160

AHEN THE HIGH BAY AREA SPACE TEMPERATURE RISES ABOVE THE COOLING HIGH LMAIT

SET POINT, THE RECIRCULATION SYSTEM COOUING COIL CHILLED WATER 3-WAY VALVE SHALL BACKDRAFT Elg®

INCREMENTALLY INCREASE FLOW THROUGH THE CHILLED WATER COIL TO SATISFY THE GPACE DAMPER
Q

COOLING SET POINT.  THE SUPPLY AIR TEMPERATURE SHALL RESET IN S MINUTE INTERVALS

WTH THE MINMUM SUPPLY AIR TEMPERATURE TO THE SPACE OF 13°C. WHEN THE HIGH BAY
“REA SPACE TEMPERATURE 15 BELOW THE SPACE COOLING SET POINT, THE RECIRCULATION SYSTEM
SOOUNG COIL CHILLED WATER 3-WAY VALVE SHALL MODULATE TO 100% BYPASS

CONTROLLED ARLA

LVAC DDC_CONTROL DINGRAM

FILTER

'Y 97 MCON PROJECT P-3518

KHEN THE HIGH BeY SPACE TEMPERATURE FALLS BELOW THE HEATING LOW LIMIT SET POINT.
THE RECIRCULATION SYSTEM REHEATER COIL HOT WATER 3-WAY VALVE SHALL INCREMENTALLY ENCLOSED
INCREASE FLOW THROUGH THE RECIRCULATION SYSTEM REHEATER TO SATISFY THE SPACE ©) STORAGE
HEATING SET POINT. THE SUPPLY 3IR TEMPERATURE SHALL BE RESET IN 5 MINUTE INTERVALS AREA
HITH THE MAXIMUM SUPPLY AIR TEMPERATURE TO THE SPACE OF 27°C. WHEN THE HIGH BAY

REA 5PAlf TEMPERATURE IS5 ABOVE THE SPACE HEATING SET POINT, THE RECIRCULATION SYSTEM LIQUID LWL
REMEATER ZCIL HOT WATER 3-WAY VALVE SHALL MODULATE TO 100% BYPASS. TRANSMITTER
THE 20 HYETEM SUPPLY AR TEMPERATURE WiLL BE MAINTAINED AT 13°C. WHEN THE FRESH ﬁ;ﬂ;ﬁ%
R SUPPLY EXCEEDS 13°C, THE A/C SYSTEM COOLING COIL SHALL BE SUPPLIED WITH CHILLED COLLECTION
KATER. THE % C SYSTEM COOLING COIL CHILLED WATER 3-WAY VALVE SHAL' MODULATE OPEN TANK

TS BATISFY THE LEAVING AR TEMPERATURE OF 13°C

HIGH BAY

NORFOLK CONTRCLLEC INDUSTRIAL FACILITY
CONTROLLED AREA

HVAC DDC CONTROL DIAGRAM
FLICTF D[ 30 84-8-4190)
F!qun. GRP DRAWING NO. REV |- e
D[53711830] 7032412| = =
SCALE: _NONE ' [T i oF 2 M-11
8 . 7 8 | 5 4 o 3 R 2 | A

Jr—

LETTER DATED 6 JAN 23

WHEN ANY A/ SYSTEM GPACE TEMPERATURE FALLS BELOW THE HEATw. LOW LIMIT SET POINT,
THE_ ELECTRIC ~EATER FOR THAT ZONE SHALL BE SWITCHED ON. WHEN THE ZONE TEMPERATURE
RISES ABOVE THE HEATING HIGH LIMIT, THE ELECTRIC HEATER FOR THAT ZOME SHALL BE SECURED:

-__..._______________...........[._...____._____________

RECORD DRAYING
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FAN SGHEDULE DIFFUSER, REGISTER AND GRILLE SCHEDULE g
EF- ! EF-2 EF-3 EF-4 EF-5 EF-6 GF -1 -2 TYPE SA-A A-B -G A-A PA-B ThC Tain o 7 ;;
e oA M-4 -3 t-3 M-3 M-4 M-4 FACE TYPE S0 PF | 0, PF | &0 PF | 50 FF | =G e S0.PF | &G, PF | &G PF 30 E Pl
MOETH WAL b EOOF ROGF ROOF ROOF oucT et MOUNTING - L-i Fi 2UCT L= F. .9y EL L= = '
=NGCLOSED STORAGE 1z 201 115,119,120 208,210 208 Ay~ 1 AHU-2 PATTERN TN, AN | oW, AW | oW, 4 — - - - — —
5494 140 310 860 426 504 995 1030 DAMPER 0B 0B 08 0B 0B o — — ] — -
N 50 %5 135 6 105 102 105 ACCESOCRIE ED_|eD 7PR| D - PR PR - B L
1238 203 229 356 254 305 432 432 NATERIAL AL AL AL m M r " N ry Y 3
APPROX W v =74 1300 1090 1235 | 300 1135 1720 1720 FINISH W-£ W-£ W-E W-£ [ W=z W-< W-= W-< - -t E .
AFPEOR WOT0F £W EXT) 0022 0.05 03 o1 0.1 0.45 0.45 LEGEND ) z =
AL DATA (VOLTS/PHASE [HERTZ) 460/3/60 115/1/60 115/1/60 460/3/60 115/1/60 i15/1/60 460/3/60 460/5/60 ST P, s e < 5=
_ BELT DIRECT BELT BELT BELT BeLT BELT BELT W= oW BADE PLASTER ZING bR AT s = - o=
FAN TYPE PROPELLER EXHALSTER EXHAUSTER EXHAUSTER EXHAUSTER EXHAUSTER CENTRIFUGAL | CENTRIFLGAL Ik = A WA =f : ¥
WAL ROOF RODF ROOF ROOF ROOF DucT oucT . 2
TARBON BIEEL | ALUMINUM ALUMINUM ALUMINDM ALUMINUM ALUMINUM STEEL GTEEL g o
NEMA 1 NEMA O NEMA O NEMA 1 NEMA O NEMA O NEMA 1 NEMA 1 = @
H o
g S
AIR COOLED WATER CHILLER (CH) SCHEDULE PUMP SCHEDULE = >
CHILLED WATER SYSTEM AN DATA CLECRCAL DATA UNIT_NUMBER F-1 2-7 == F-2 v
. UNIT E_| fow | vax | sumer | e [0 o u w o PERCENT o LOCATION SHEET NMBER Mt | Me | el ] wed =N
Uhl LCATION ELEVATION = TEMPERATURE f peres | AMBIENT | avpienT | MEUT | C EE‘l:t‘ CIRCUIT COMPRESeQRs | MINMUM FEMARC S FLUID TYPE HHWS WATERH-iWS WATER] CHE WATER | £=2 B =
N e b wee/) Ger | e | ey | AMPACITY TR il - IR SR R I PUMP_TTPE CENTRIFUGALCENTR IFUGALICENTR FUGALICER 7 o E‘W
‘ BNt 6 | Exim oc | %EC' | (KPa) ) [rns | PA T ' FLOW (LITERS/5EC) 547 527 s oy S T L
N -y -y -
CH-1 _|50UTh EXTERIOR] M2 D | AE-COOLED ROTARY | 431 | 128 7z | 1641 42 33 -3 135 | 104 253 2 15% 101 10 |25 |ae0f 3 [ m”&mng ’(‘.,C} = 'f;’ e %;'"' e
M FLUID TEMPERATURE ("C} 54 54 - z £522
MAX MOTOR HORSEFOWER 2 Z 7 Z
HEAT EXCHANGER (HE) SCHEDULE PURE WATER SYSTEM (PWS) SCHEDULE TR P = 5 = == _ §
COLD SIDE HOT_SiDE s | resi INLET OUTLET ELECTRICAL_DATA ELECTRICAL DATA (VOLTS/FH/rZ) | 460/3/60 | 460/3/60 | 460/ /60 | 46035/ 6. e
LOCATION WS‘EER ‘iI?A:JgFEI? i o | FLow § EWT LWT . esleEéuw FLOW ceaary | PrESsURE “T"D‘rg“ ?E&TTEUETTY TOTAL STARTER Gi7E NEMA 1 | NEMA 1 | NEMA T | NEMA - i
e = ' e T . YPE F F FLUIL FEE
UNT NG| pwe. ND TYPE OF UNIT PASSES TYPE OF FLUID (|_5r£EcR),! }Eg F"g; PRE(SEEE?ROP E OF FLUID [KPa‘,-?E {Ka/SEC) | NOTES IS‘ISIEM NO.J\ (TERS, DAY {KPa) P | (vecome-cw) VOLTS JHERTZ | ages
HE -1 M-2 SHELL/TUBE 2 254 WATER 547 | 60 | 7 299 STEAM 103 0.12 ey [ 57 57 165 17 115 | 80 | &
DUCT HEATING COIL (HC) SCHEDULE AR HANDLING UNIT (AHU) SCHEDULE UNIT HEATER SCHEDULE
COIL NUMBER HC- 1 HG- 2 HC-3 HC-4 HC-5 HC-6 HC-7 HC-8 UNT_NUMBER AfU=1 | AHU-Z UNIT_NOVBER Uk-1 UH-2 UH-3 uri-4 )
LOCATION 112 201 213 211 202 208 207 207 LOGATION SHEET NUMBER W M4 JLOCATION SHEET NUMBER M-1 M-1 M3 V-4 M- 2
LOCATION SHEET NUMBET M-4 M-2 M-3 M-3 M-3 M-3 M-3 M-3 LOCATION 112 201 | VERTICAL | VERTICAL | VEFTICAL |HORIZONGAL | HORIZONTAL
TOTAL_AIR_FLOW (LITERS/SEC) 1225 734 378 505 175 702 249 360 LITERS/SEC 0 STANDARD CONDITIONS 1959 3969 E_w PRESSURE (KFa) 103 103 153 -- --
ENTERING AR TEMP L°C) 139 13.8 125 125 125 125 125 12.5 OUTSIDE AR LITER/SEC @ STANDARD CONDITIONS 995 1030 STEMM FLOW (KG/SEC.) 0.04 0.04 0.012 --
LEAVING AR TEMP (°C) 24.2 23.5 25.7 22 22.8 212 214 214 EXTERNAL STATIC PRESGURE (Pa) 266 378 HOT WATER:
MAX AR PRESS DROP (KPa) 60 80 &0 &0 €0 60 &0 60 APPROX_MOTOR H. P. _23% 554 ENTERING WATER TEWFP (°C) - - o il 71
COIL_TOTAL LOAD (KW) 15.1 ) 13.2 5.8 14.6 7.3 26 3.8 ELECTRICAL DATA_(VOLTS/ PHASE HERTZ) 460/ 3/60 | 460/3/60 TENP. DROP (°C) = - &0 &0
WATER FLOW RATE (LITERS/SEC) 0.33 013 0.26 0.13 0.32 0.16 0.06 0.08 STARTER SIZE NEWA 1 | NEMA 1 FLON (LITERS/SEC — - — 6 06
ENTERING WATER TEMF (°C) 71 T i 7 7 kil 7 kil COOLING COIL TYPE WATER WATER PRESSURE DROP (KPs) —= —= —- 06 06 —
LEAVING WATER TEMP (°C) 60 60 &0 60 60 &0 60 60 GRAND TOTAL COOLING (KW) 615 104.8 NRFLON (LTERS/SEC.) 1015 1015 430 165 165 £l
MAX_WATER PREGG DROP [KPa) 45 15 45 25 45 45 45 45 [ TOTAL SENGBLE COOUNG (KW) 335 5 | [P SPEED (RPW) 1550 1550 8% 1550 1550 B
TEMPERATURE_CONTROL 3WAY VALVE | 3-WAY VALVE | 3-WAY VALVE | 3-WAY VALVE | 3-WAY VALVE | 3-WAY VALVE | 3-WAY VALVE | 3-WAY VALVE ENTERNG AR TEMP DB/WB (°C) 26.1/222 | 264/201 |  JFAN KW €57 0.57 0.04 0.02 002 £0
REMARKS LEAVING AIR_TEMP DB/WE (°C) 14.0/13.7 | 126/12.1 HEATING KW 81 81 30 3z 34 el
NOTES WATER FLOW (LIERS/SEC) 265 454 ENTERNG AR TEMP (°C) 21 21 21 21 2t . =
WATER PRESSURE DROP (KFa) 19.6 32.9 |LEAVNG AR TEWP. (°C) 53 53 44 32 32 2 E
AR _PRESGURE DROP (Pa) 214 179 ELECTRICAL DATA [VOLTS/PHASE/HERTZ) | 115/1/60 | 115/1/60 | 115/1/60 | 115/1/860 | 115/1/60 g
ENTERING WATER_TEMP (°C) 7.2 72 THRON_(NETERS) -- -- -~ il el : L .
LEAVING WA b 126 126 SPREAD (METERS, 22 22 22 -- -- i i
EXPANSION TAMK (ET) SCHEDULE DUCT CONSTRUCTION AND LEAK TEST SCHEDULE HE.KMWC?HL TE_W 9 WATER . mﬁ‘f‘? (METERS) 124 124 12.4 30 30 ‘.3 LL?; S
UNIT_NUMBER ET-1 ET-2 ET-3 DUCT PRESSURE CLASS (Pa) ucT ouCT oucT | ouct TOTAL HEATING (KW) 16.5 -- STARTER SIZE NEMA O | NEMA O | NEMA O | NEMA G | NEMA O 2 g‘i =2
LOCATION SHEET NUMBER M-22_| M-22 | P5 UNIT NO. [ suppy | RETURN |exrausT] outoioe | SEAL | LEAK ST | TEST REMARKS ENTERING AR TEMP. . C} 7.1 - THERMOSTAT GET_POINT (°C) 0 10 10 0 10 a 5z
FLUID TYPE WATER | WATER | WATER puct | ouct | puct AR puct| CLASS | CLASS | PRESSURE | TYPE LEAVING AR TEMP. (°C) 140 - o Ea &
TIPE DAPHRAGM PAPHRAGADWPHRAGM] | AHU-1 | 500 | 250 - 250 [ 12 400 | (1) |GoPPLY DuCT oMLY WATER_FLOW (LITERS/SEC) 0.% - EXHAUST FAN (EF, TYP) Q gE =
SYSTEM WATER VOLUME {LITERS) 440 2063 445 AHU-2 | 500 250 - 250 [4 12 400 1) JSUPPLY DUCT ONY WATER PRESGURE DROP (KPa) 0.12 -- MATERIAL SEE MECHANICAL SHEETS s B8EZ
TANK_DIAMETER [mm) 810 510 | 305 EF-1 - - 500 - c 12 - | none - AR PRESGURE DROF (Fa) 27 - A5 INDICATED FOR LOCATION AND NUMBER g ===
v} | = -_— [/
TANK_VOLUME (LITERS) 264 264 % B2 | - — |00 - c 12 — | no - ENTERING WATER TEWP. (°C) 71 -- ON SCHEDULE _ ANCHOR FAN T0 CURB <z 53
ACCEPTANCE VOLUME {LITERS} 200 200 10 EF-3 - - 500 - [+ 12 - NONE - LEAVING WATER TEMF. (°C) 60 -- PER wwumc‘.ﬁl?z?'s- = aﬁ_ o
MAX_FLUID TEMPERATURE (°C) 76.7 156 &0 EF-4 - - 500 . 3 12 . NONE - NOTES BIRDSCREEN RECOVMENDATIONS e A
MIN_FLUID TEMPERATURE (°C) 54.4 44 4.4 EF-5 - - 500 - C 12 - NONE - PREFABRICATED ROGF 1 =
INTAL FILL_PREGELRE (KPa) 8274 | e24 | 2760 Fe | - T 00 . c m —ThoE . CURB, COORDINATE WITH : S
MALIMUM FILL PRESSURE (KPa) 207 207 207 SF- 1 - - - 250 C 12 250 | NON g - %ﬁ%&“ﬁgﬁﬁi ﬂ ROOFING é;
o . - - - | ;
NOTES GF-2 - - 50 c 12 =) MONE - LETTER DATED 6 JAN 99 FOR FLAGHNG DETRLS 1 | / SYETEM : go
(7)) TEST PER SVACNA HVACADLTM, 2N EDITION TEOTRR mmoews ‘l# /] ©
ROOF OPENING, SEE 2 I
DESIGN_CONDIMONS SIZE AND LOCATION b L aaceorasr owveee -
ROOM INDOOR QUTDOOR EXHALIST DUCT, SEE
DESCRIPTION |2 MER WITER SUMVER WINTER SHEETS M-3 FOR
cosfarHlcoB|arH [*coBlarRH]°COB]% RH SIZE AND LOCATION
AL RooMs | 2441 50 | 20 | 50 | 339 ] 48 | -67 | N/A DOME_TYPE_EXHAUST FAN TYPICAL INSTALLATION m
NOT TO SCALE W
8 7 e ] 4 3 2
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7 6 5 + 4 3 2 |
@ AT EF EXHAUST FAN HWF HEATING WATER PLIMP NO NORMALLY OPEN ] SQUARE u
¢ AND EL ELEVATION. (DATUM) HZ HERTZ No NUMBER SR SUPPLY REGISTER 2
ABY ABOVE ELEV ELEVATION (VIEW) L INTERLOCK o ON CENTERS oW STORM WATER
AD ADJSTABLE ELEV ELEVATOR J JOULE 05D OPEN SITE DRAIN WG STEAM WATER CONVERTER
AHU AR HANDLING UNIT EQ EQUIPMENT Ka KILOGRAM oA OUTSIDE AR m THEEMODYNAMIC TRAP
ATC AUTOMATIC TEMPERATURE CONTROL ER EXHAUST REGISTER KW KILOWATT 0ED OPEN END DUGT TOH TOTAL DYNAMIC HEAD
AP ACCESS PANEL ESP, ToP EXTERNAL/TOTAL STATIC PRESSURE KPa KILOPASCAL 05¢Y QUTSIDE SCREW ¢ YOKE TEMP TEMPERATURE
w AUTOMATIC AIR VENT EWC ELECTRIC WATER COOLER L LENGTH Pa PASCAL THICK THICKNESS 9
BA BREATHABLE AIR EWT, LWT ENTERING/LEAVING WATER TEMPERATURE L LITRE PA PLANT AIR ™ THERMOMETER WELL HE
CA COMPRESSED AR EX, EXIST EXISTING L/s LITRES PER SECOND PD PRESGURE DROP TYP TYPICAL i
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SEQUENCE OF OPERATION

A GENERAL
CONTROL SYSTEM SHALL BE DIGITAL/ELECTRIC. THE PRIMARY BUILDING
AUTOMATION SYSTEM TERMINAL (BAST) 15 LOCATED IN THE SECOND FLOOR
MECHANICAL ROOM. THERE ARE THREE DAFFERENT TYPES OF CONTROL
SYSTEMS FOR HVAC EQUIPMENT.
TIPE 1: BUILDING SYSTEM GF'ER}\TED ON AN OCCUPIED/ UNOCCUPIED CYCLE
DETERMINED BY A SCHEDULE(TO BE DETERMINED BY USER)
IN THE DDC CONTROLLER SCHEDULE FOR
OPERATION DURING OCCUFIED PERIODS. MANUAL OVERRIDE CONTROL SHALL
BE PROVIDED LOCALLY.

AHU-1 MU-1 EF-5  HV-1  HV-3

MU-2  W-2 HV-2  HV-5
“LFSEPE 2: MANUALLY OPERATED SYSTEM, LOCALLY OPERATED FROM POINT OF

EF-6 EF-8 EF-10 EF-12 FEF-18 DC-1  Hv-4

EF-7 EF-9 EF-11  EF-15 EF-4  DG-2

TYPE & TEMPERATURE OPERATED EXHAUST SYSTEM 'NHICH SHALL OPERATE
ON A RISE IN SPACE TEMPERATURE ABOVE SETPOINT.

EF-1  EF-3 EF-16 EF-17
B. BUIDING PRESSURIZATION
RUBBER AND PLASTIC (fﬂm) NEGATIVE

MAST REFURBISHMENT (137) NEGATIVE
ANTENNA (136) FPOSITVE
OPTICAL (127) NEUTRAL
OFFICE AREAS NEUTRAL

C._AHU-1 AND AHU-2 - VARIABLE AIR VOLUME (TYPE 1 SEGUENCE)

UNITS SHALL RUN UNDER CONTROL TYPE 1 OF THE DDC CONTROL SCHEDULE.
AT THE BEGINNING OF THE OCCUPIED PERIOD, QUTSIDE AR DAMPERS SHALL
BE FULLY CLOSED, MAKE UP AIR FAN SHALL BE DE-ENERGIZED, AND SUPPLY
FAN SHALL BE ENERGIZED. THE INITAL RETURN AR TEMPERATURE SHALL
DETERMINE IF THE UNIT SHALL OPERATE UNDER MORNING COOL DOWN,
MORNING WARM UP, OR OCCUPIED MODES AS DESCRIBED BELOW.

MOENING COOL DOWM: IF THE INITIAL RETURN AIR TEMPERATURE 15 ABOVE

24 C (ADMSTABLE), LC-1 SHALL OPERATE UNDER IT5 OWN CONTROLS 10
MAINTAIN 11,3 C SUPPLY AR TEMPERATURE. WHEN RETURN AIR TEMPERATURE
REACHES 24 C, CONTROLS SHALL REVERT TO OCCUPIED WODE.

MORNING WARM UP: IF THE INIMAL RETURN AIR TEMPERATURE 15 BELOW 20
C (ADJUSTABLE), THE 3-WAY VALVE ON THE PREHEATING COIL SHALL BE
FULLY OPEN. WHEN THE RETURN AIR TEMPERATURE REACHES 20 C,
CONTROLS SHALL REVERT TO OCCUPIED MODE.

OCCUPIED MODE: IF THE IMITIAL RETURN AR TEMPERATURE 15 BETWEEN 20
AND 24 €, THE UNIT SHALL RUN UNDER THE OCCUPIED MODE. ONCE THE
UNIT 15 IN OCCUPIED MODE, THE MAKE-UP AIR FAN SHALL BE ENERGIZED

AND QUTSIDE AIR DAMPERS AND RELIEF DAMPERS SHALL OPEN TO CONSTANT POSITION.

11970 LfS QUTSIDE AR ),
MU 2 1330 L/S_OUTSIDE AR 42\

THE AR FLOW MONITORING STATIONS L MOMITOR THE INCOMING OUTSIDE
g\Rﬁ“FLONW ON SENSING LOW AR FLOW, SHALL SIGNAL AN ALARM ON THE

TEMPERATURE (11.3 € ADJSTABLE). (AHU-1; 3-WAY :

DISCHARGE AIR STATIC PRESSURE SENSOR, LOCATED AS SHOWN ON DRAWI
M=2 AND M-3, MODULATE SUPPLY AIR FAN VFD TO MAINTAIN SET POINT.
HIGH LIMIT STATIC PRESSURE SWITCH LOCATED IN SUPPLY DUCT SHALL
SHUT DOWN UNIT ON HIGH PRESSURE.

WHEN QUTSIDE AIR TEMPERATURE FALLS BELOW A PREDETERMINED
(ADJUSTABLE) SETTING, THE SUPPLY AIR TEMPERATURE SENSOR, THROUGH
DISCHARGE AIR CONTROLLER, SHALL MODULATE 3-WAY VALVE ON PREHEATING
COIL TO MAINTAIN SETPOINT (11,3 ¢ ADJUSTABLE).

NIGHT SETBACK: WHEN UNIT IS INDEXED 1O UNOCCUPIED MODE, OUTSIDE AIR AND
RELIEF DAMPERS SHALL CLOSE, AND SUPPLY AND MAKE-UP AIR FANS SHALL BE
DE-ENERGIZED. IF TEMPERATURE IN A ZONE RISES ABOVE 30 C

(ADJUSTABLE), SUPPLY FANS SHALL START AND LC-1 SHALL PROVIDE

COOLING UNTIL ZONE TEMPERATURE FALLS BELOW 30 C. FANS SHALL RUN
FOR 15 MINUTES MINMUM. WHEN ZONE TEMPERATURE FALLS BELOW 30 C,
SUPPLY FANS SHALL PE DE-ENERGIZED. IF TEMPERATURE IN A ZONE FALLS
BELOW 16 C (ADJUSTABLE), SUPPLY FANS SHALL BE ENERGIZED, 3-WAY

VALVE ON PREHEATING COIL SHALL BE FULLY OPEN, AND SWC-1 SHALL
PROVIDE HEATING UNTIL ZONE TEMPERATURE RISES ABOVE 16 C. WHEN
gglEﬂEEMPzEERSTURE RISES ABOVE 16 C, SUPPLY FANS SHALL BE

PROVIDE TIMED LOCAL OVERRRIDE SWITCH FOR UNIT ON EACH FLOOR NEAR
MAIN GTAIRS AS SHOWN ON DRAWINGS M-2 AND M-3.

THE DUCT SMOKE DETECTOR, LOCATED IN SUPPLY AND RETURN AIR DUCTS,
SHALL DE-ENERGIZE UNIT ON SENSING PRODUCTS OF COMBLSTION.

CONSTANT VOLUME SERIES FAN-POWERED MIXING BOXES

THE FAN SHALL BE ENERGIZED BEFORE ANY PRIMARY AIR 15 SUPPLIED TO A
SERIES FLOW FAN TERMINAL. THE COLD PRIMARY AIR FROM THE AHU 15
PROVIDED TO THE TERMINAL THROUGH A VAV DAMPER ASGEMBLY AND MIXED
WITH RECIRCULATED RETURN AIR FROM THE CONDITIOMED SPACE. ALL AR
PASSES THROUGH THE FAN TO THE DISCHARGE DUCT. THIS IS A CONSTANT
VOLUME UNIT, ALWAYS PROVIDING THE SPACE WITH A STEADY CIRCULATION
ACCORDING TO THE FAN SETTING AND THE DISCHARGE RESISTANCE. ALL
UNITS SHALL BE EQUIPFED WITH FAN SPEED CONTROL REGULATOR.

A ROOM WALL-MOUNTED THERMOSTAT, LOCATED AS SHOWN ON M-2 AND M-3,
ACTING THROUGH A MICROPROCESSOR - BASED VAV BOX CONTROLLER, SHALL
MODULATE THE SUPPLY AIR CONTROL DAMPER TO MAINTAIN THE COOLING
SETPOINT (24 C ADJUSTABLE) UNTIL THE SUPPLY AIR DAMPER CLOSES TO
MNIMUM SUPPLY AIR FLOW.

WHEN THE SFACE TEMPERATURE CALLS FOR HEAT AFTER THE SUPPLY AR
DAMPER 15 CLOSED TO MINIMUM FLOW (WINTER MODE), THE VAV HEATING
WATER COIL SHALL BE CONTROLLED BY A 2-WAY VALVE TO MAINTAIN THE
HEATING SETPOINT (20 C ADJUSTABLE),

WHEN PAINT SPRAY BOOTH P412 15 ENERGIZED LOCALLY, VAV-16 SHALL
DE-ENERGIZE AND HV-4 SHALL ENERGIZE.

WHEN THE RECOMP. EQUIPMENT 15 ENERGZED, EF-4 SHALL BE
ENERGIZED AND' THE MOD ON THE RETURN DUCT SHALL CLOSE.
WHEN THE EQUIP. 15 DE-ENERGIZED, THE OPPOSITE SHALL OCCUR.

D. HV-1 - COMSTANT VOLUME (TYPE 1 SEQUENCE)
UNIT SHALL RUN UNDER CONTROL TYPE 1 OF THE DDC CONTROL SCHEDULE.

WHEN THE SUPPLY FAN STARTS, EF-13 AND 14 SHALL START AND THE
OUTSIDE AR DAMPER SHALL OPEN. THE OUTSIDE AIR DAMPER SHALL BE
OPEN TO ITS MINIMUM POSITION WHEN D934 |5 TURNED "OFF" AND SHALL
BE FULLY OPENED WHEN D934 15 TURNED “ON." WHEN THE UNIT 15
DE-ENERGIZED, THE OUTSIDE AIR DAMPER SHALL BE FULLY CLOSED.

WHEN THE ROOM AR TEMPERATURE FALLS BELOW A PREDETERMINED
(ADJUSTABLE) SETTING, THE WALL MOUNTED ROOM TEMPERATURE SENSOR
SHALL MODULATE THE THREE-WAY VALVE ON THE HEATING COIL TO MAINTAIN
ROOM TEMPERATURE (20 C ADWSTABLE). WHEN THE AR TEMPERATURE
RISES ABOVE THE ROOM TEMPERATURE SETPOINT, TH 'VALVE SHALL
BE FULLY CLOSED.

DUCT SMOKE DETECTORS, I.OG&TED IN THE SUPPLY AIR AND RETURN AIR
DUCTS, SHALL SHUT DOWN UNIT ON SENSING PRODUCTS OF COMBUSTION AND
SIGNAL AN ALARM ON THE MEII

PROVIDE TIMED LOCAL OVERRIDE SWITCH NEAR ROOM WALL-MOUNTED
THERMOSTAT.

EHV-2 - CONSTANT WOLUME (TYPE 1 SEQUENCE)

UNIT SHALL RUN UNDER CONTROL TYPE 1 OF THE DDC CONTROL SCHEDULE.
WHEN THE UNIT 15 DE-ENERGIZED, THE OUTSIDE AIR DAMPER SHALL BE
FULLY CLOSED. WHEN THE SUPPLY FAN STARTS, EF-6 SHALL START, THE
OUTSIDE AIR DAMPER SHALL OPEN TO ITS MINIMUM POSITION, THE RETURN
AR DAMPER SHALL OPEN, AND THE FAN SHALL RUN ON IT5 MINIMUM,
POSITION.  IF ANY EQUIPMENT (EXCEPT 0103 OR 0115) 19 TURNED CN
176 INTERLOCKED DUST COLLECTOR OR EXHAUST FAN SHALL TURN " IF
THIS OCCURS, THE RETURN AR DAMPER SHALL CLOSE, THE ourﬂue MR
DAMPER GHALL OPEN TO IT5 MAXIMUM POSITION, AND THE WALL MOUNTED
ROOM PRESSURE SENSOR SHALL, THROUGH THE STATIC PRESSURE
CONTROLLER, MODULATE THE SUPPLY AIR FAN VFD TO MAINTAIN SETPOINT.
AN EXHAUST FAN OR DUST COLLECTOR SHALL TURN

ON' IF ANY OF THE EQUIPMENT THAT I SERVES IS TURNED “ON."

AN EXHAUST FAN OR DUST COLLECTOR SHALL TURN

"OFF' IF ALL OF THE EQUIPMENT THAT IT SERVES 15 TURNED “OFF."

THE EQUIPMENT WITH I8 INTERLOCKED DUST COLLECTOR OR EXHAUST FAN
ARE LISTED BELOW.

511 EF-7  P405 EF-8 5121 DC-1 6604 DG-1 0193 “EF-6
o1 EF-7 8600 DC-1 5106 DC-1 K106 DG-2

WHEN THE ROOM AR TEMPERATURE FALLS BELOW A PREDETERMINED
(ADJUSTABLE) SETTING, THE WALL MOUNTED ROOM TEMPERATURE SENSOR
SHALL MODULATE THE THREE-WAY VALVE ON THE HEATING COIL TO MAINTAIN
ROOM TEMPERATURE (20 C ADJUSTABLE). WHEN THE AR TEMPERATURE
RISES ABOVE THE ROOM TEMPERATURE SETPOINT, THE ALVE SHALL

BE FULLY CLOSED,

DUCT SMOKE DETECTORS, LOCATED IN THE SUPPLY AIR AND RETURN AIR
DUCTS, SHALL SHUT DOWN UNIT ON SENSING PRODUCTS OF COMBUSTION AND
SIGNAL AN ALARM ON THE BAST.

PROVIDE TIMED LOCAL OVERRIDE SWITCH NEAR ROOM WALL-MOUNTED
THERMOSTAT,

F.HV-3 - CONSTANT VOLUME (TYPE 1 SEGUENCE)

UNIT SHALL RUN UNDER CONTROL TYPE 1 OF THE DDC CONTROL SCHEDULE.
WHEN THE SUPPLY FAN STARTS, EF-13 SHALL START AND THE OUTSIDE AIR
DAMPER SHALL OPEN. WHEN THE UNIT 15 DE-ENERGIZED, THE OUTSIDE AR
DAMPER SHALL BE FULLY CLOSED.

WHEN THE ROOM AR TEMPERATURE FALLS BELOW A PREDETERMINED
(ADJUSTABLE) SETTING, THE WALL MOUNTED ROOM TEMPERATURE SENSOR
SHALL MODULATE THE THREE-WAY VALVE ON THE HEATING COIL TO MAINTAIN
ROOM TEMPERATURE (20 C ADJUSTABLE). WHEN THE AR TEMPERATURE
RISES ABOVE THE ROOM TEMPERATURE SETPOINT, THE VE SHALL
BE FULLY CLOSED.

PROVIDE TIMED' LOCAL OVERRIDE SWITCH NEAR ROOM WALL-MOUNTED
THERMOSTAT.

G._HV-4 - CONSTANT VOLUME (TYPE 2 SEQUENCE)

UNIT SHALL RUN UNDER CONTROL TYPE 2 OF THE DDC CONTROL SCHEDULE.
WHEN P412 STARTS, THE SUPPLY FAN SHALL START, THE OUTSIDE AIR
DAMPER SHALL OPEN, EF-18 SHALL STNN THE HOD ON THE

RETURN DUCT SHALL CLOSE, AND VAV-16 SHALL

DE-ENERGIZED. WHEN THE UNIT 19 DE ENERGZED THE QUTSIDE Al

DAMPER SHALL BE FULLY CLOSED. WHEN P412 ST0PS, THE OPPOSITE 5I1N.L QCCUR.

WHEN THE ROOM AIR TEMPERATURE FALLS BELOW A PREDETERMINED
(ADJUSTABLE) SETTING AND' P412 IS TURNED "ON," THE WALL MOUNTED

ROOM TEMPERATURE SENSOR SHALL MODULATE THE THREE-WAY VALVE ON THE
HEATING COIL TO MAINTAIN ROOM TEMPERATURE (20 C ADJUSTABLE). WHEN

THE ROOM AR TEMPERATURE RISES ABOVE THE ROOM TEMPERATURE
SETPOINT, l‘HE\"E SHALL BE FULLY CLOSED.
AN

. DUCT SMOKE DETECTORS, LOCATED IN THE SUPPLY AIR DUCT, SHALL SHUT

%(.l)l\'Nwlél‘;ll ON SEMSING PRODUCTS OF COMBUSTION AND SIGNAL AN ALARM ON
E 7

PROVIDE TIMED LOCAL OVERRIDE SWITCH NEAR ROOM WALL-MOUNTED THERMOSTAT,

0118 E 6
AN

H. HV-5 - CONSTANT VOLUME (TYPE 1 SEQUENCE)

UNIT GHALL RUN UNDER CONTROL TYPE 1 OF THE DDC CONTROL SCHEDULE.
WHEN THE SUPPLY FAN STARTS, THE OUTSIDE AR DAMPER SHALL OPEN AND
EF-5 SHALL START. WHEN THE UNIT 15 DE-ENERGIZED, THE OUTSIDE AR
DAMPER SHALL BE FULLY CLOSED.

WHEN THE ROOM AR TEMPERATURE FALLS BELOW A PREDETERMINED
(ADJUSTABLE) SETTING, THE WALL MOUNTED ROOM TEMPERATURE SENSOR
SHALL MODULATE THE THREE-WAY VALVE ON THE HEATING COIL TO MAINTAIN
ROOM TEMPERATURE (20 C ADJUSTABLE). WHEN THE EOOM AR TEMPERATURE
RISES ABOVE THE ROOM TEMPERATURE SETPOINT, IHEN.VE SHALL

BE FULLY CLOSED. AN

DUCT SMOKE DETECTORS, LOCATED IN THE SUPPLY AIR DUCT, SHALL SHUT
DOWN UNIT ON SENSING PRODUCTS OF COMBUSTION AND SIGNAL AN ALARM ON
THE BAST.

PROVIDE TIMED' LOCAL OVERRIDE SWITCH NEAR ROOM WALL- MOUNTED
THERMOSTAT,

| TEMPERATURE OPERATED EXHAUST SYSTEMS (TYPE 3 SEQUENCE)
VENTILATION

ON RISE IN SPACE TEMPERATURE ABOVE SETPOINT (27 € ), THERMOSTAT
SHALL ENERGIZE EXHAUST FAN EF-1 AND OUTSIDE AR MOD SHALL OPEN 10
MAINTAIN COOLING SETPOINT.

HEATING

DURING WINTER SEASON, THERMOSTAT SHALL ENERGIZE UNIT HEATER UH-2
T0 MAINTAIN HEATING SETPOINT (16 C ADJUSTABLE). COOLING SYSTEM
SHALL BE LOCKED QUT N HEATING CYCLE ABOVE SETPOINT (27 C).

SAME SEQUENCE OF OPERATION AS ABOVE WITH EXHAUST FANS AND/OR UNIT
HEATERS AS FOLLOWS:

HANICAL ROOM (125): EF-1, UH-1
ELEcmm ROOM (126): EF-1, UH-2
R COMPRESSOR ROOM }139; EF-3, UH-3
AIR COMPRESSOR ROOM (146): EF-3, UH-4
MECHANICAL ROOM (228): EF-16, UH-5
DIVERS (140): UH-6
RIGGING (133): UH-7
RUBBER AND PLASTIC (138): UH-8

J. HEATING WATER SYSTEM

HEATING WATER SYSTEM SHALL BE ENERGIZED BY AUTOMATIC CONTROL. THE
HEATING WATER SUPPLY (HWS) TEMPERATURE SHALL BE MAINTAINED BY
CONVERTER CONTROL VALVE V-1, V-1 SHALL BE CONTROLLED BY
TEMPERATURE SENSOR IN HWS AND QUTSIDE AIR. V-1 SHALL BE CLOSED
WHEN THE OUTSIDE AR TEMPERATURE 15 ABOVE 16 C , OTHERWISE THE SET
POINT GHALL BE PER THE “HWS RESET SCHEDULE [SEE M-23), ON A FALL
IN HWS TEMPERATURE, V-1 SHALL MODULATE OPEN TO MAINTAIN IT5 SET
POINT. ON A RISE IN HWS TEMPERATURE, THE REVERSE SHALL OCCUR.

HEATING WATER PUMPS

WHEN SYSTEM 15 INDEXED ON, THE LEAD HEATING WATER PUMP, HWP-1,
WILL RUN BASED ON TIME DELAY. IF LEAD PUMP FAILS, LAG PUMP

HWP-2, WILL AUTOMATICALLY START. BOTH PUMPS SHALL BE INTERLOCKED
T0 THE HEATING WATER SYSTEM.

E.__CHI WATER_SY5T|

PROVIDE FUSH BUTTONS FOR AN OPERATOR TO MANUALLY START-STOP THE
PRIMARY AND SECONDARY PUMPS. INTERLOCK. CHILLERS SUCH THAT UPON
PROOF OF FLOW FROM A FLOW SWITCH FOR EACH MACHINE, CHILLERS WILL

BE ENABLED TO RUN. PROVIDE LOGIC CONTROLLER TO MODULATE CHILLED
WATER DISCHARGE TEMPERATURE TO A SETPOINT OF 6.7 € AND CONTROL
CHILLEE LEAD/LAG OPERATION. ALS0 PROVIDE FOR MAMUAL SELECTION OF
LEAD CHILLER. PROVIDE TEMPERATURE SENSORS IN THE DISCHARGE PIPING

OF EACH CHILLER AND THE COMMON CHILLED WATER RETURN HEADER. THESE
WATER TEMPERATURE SENSORS SHALL OPERATE THROUGH LOGC CONTROLLER
TO CONTROL COOLING CAPACITY SUCH THAT THE LEAD CHILLER SHALL

OPERATE WHEN THE SYSTEM CALL FOR COOLING. WHEN THE RETURN WATER
TEMPERATURE RISES ABOVE 12,6 C THE SECOND CHILLER (LAG) SHALL
ENERGIZE AND' MODULATE AS REQUIRED. WHEN THE RETURN WATER
TEMPERATURE DROPS BELOW. 6.7 €, THE SECOND CHILLER SHALL DE-EMERGIZE.
THE LOGC CONTROL PROVIDED SHALL BE CAPABLE OF BEING FIELD
PROGRAMMED FROM LEAD[LAG SEQUENCING TO PARALLEL CAPACITY CONTROL.

IF EITHER OF THE CHILLERS ARE ENERGZED, IT5 CONTROL VALVE SHALL BE
FULLY OPEN. IF EITHER CHILLER 5 DE-ENERGIZED, THE OPPOSITE SHALL OCCUR.

CHILLED WATER PUMPS

WHEN THE SYSTEM 15 INDEXED ON, THE LEAD PRIMARY PUMP SHALL RUM.
WHEN THE RETURN CHILLED WATER RISES ABOVE 12.8 €, THE LAG PRIMARY

PUMP SHALL RUN. WHEN THE RETURN WATER TEMPERATURE FALLS BELOW CONTROLLER
67, THE OPPOSITE SHALL OCCURR. THE SECONDARY PUMP (CIRCULATING IDENTIFICATION
PUMP] VFD MOTOR SHALL MODULATE DEPENDING ON THE DIFFERENTIAL
PRESSURE.

i ) . SIGNAL TYPE
THROUGH HV-5) FREEZE P M

ON A FALL IN SUPPLY AIR TEMPERATURE BELOW 4 C, QUTSIDE AIR DAMPER
SHALL CLOSE, SUPPLY FAN SHALL BE DE-ENERGIZED, HEATING VALVE SHALL
BE FULLY OPEN, AND AN ALARM SHALL BE SIGNALED.

CONTROL LEGEND

HTG
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POINT NUMBER —/

Dl
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Al
AD

ACTUATOR SENSOR

CHILLED AND HEATING WATER SYSTEM
HEATING THERMOSTAT
VENTILATION THERMOSTAT
TEMPERATURE SENSOR
PRESSURE TRANSMITTER
MOTOR STARTER

VARIABLE FREQUENCY DRIVE
DIFF. PRESSURE TRANSMITTER
DiFF, PRESSURE SWITCH
FREEZESTAT

SMOKE DETECTOR

ELECTRIC DAMPER MOTOR
RETURN AIR FLOW TRANSMITTER
STATIC PRESSURE TRANSMITTER

3-WAY CONTROL VALVE (ELEC. ACTUATOR)

2-WAY CONTROL VALVE (ELEC. ACTUATOR)
SENSOR WELL

MOTOR

RELAY

NORMALLY OPEN
NORMALLY CLOSED
OUTSIDE AR

LOW PRESSURE STEAM
HiGH PRESSURE STEAM
CHILLED WATER RETURN
CHILLED WATER SUPPLY
HOT WATER RETURN
HOT WATER SUPPLY
OVERLOAD
HAND-OFF-AUTOMATIC
PRESGURE REDUCING VALVE
2 POSITION
MOOULATING

COOLING

HEATING

N.O. CONTACT

N.C. CONTAGT

PILOT LIGHT

PANEL MOUNTED
DIRECTION OF FLOW
PRESSURE GAGE

DDC POINT ICENTIFIER

DIGTAL INPUT
DIGTAL QUTPUT
ANALOG INFUT
ANALOG QUTPUT

NOTE:  SEE M-15, M-16 4 M-17 FOR LISTS OF EQUIPMENT
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SEQUENCE OF OPERATION
A GENERAL
CONTROL SYSTEM SHALL BE DIGITAL/ELECTRIC. THE PRIMARY BUILDING
TION SYSTEM TERMINAL (BAST) 15 LOCATED IN THE SECOND FLOOR

MECHANICAL ROOM. THERE ARE THREE DIFFERENT TYPES OF CONTROL
SYSTEMS FOR HVAG EQUIPMENT.
TYPE 1: BUILDING SYSTEM OPERATED ON AN OGCUPED!MCCUPIED CYCLE
DETERMINED BY A SCHEDULE(TO BE DETERMINED BY LSER)
IN THE DDC CONTROLLER SCHEDULE FOR
OPERATION DURING OCCUPIED PERIODS. MANUAL OVERRIDE CONTROL SHALL
BE PROVIDED LOCALLY.

AHU-1 MU-1 EF-5  HV-1 HV-3

AHU-2  MU-2 V-2 HV-5
E 2: MANUALLY OPERATED SYSTEM, LOCALLY OPERATED FROM POINT OF

EF-6 EF-8 EF-10 EF-12 EF-18 DC-1  Hv-4

EF-7 EF-8 EF-11 EF-15 FEF-4  DC-2

TYPE & TEMPERATURE OPERATED EXHAUST SYSTEM WHIGH SHALL OPERATE
ON A RISE IN SPACE TEMPERATURE ABOVE SETPOINT

EF-1  EF-3 EF-16 EF-17

B. BUILDING PRESSURIZATION
RUBBER AWD PLASTIC &13& NEGATVE

MAST REFURBISHMENT (137) NEGATIVE
ANTENNA (136 POSITVE
OPTICAL (127) NEUTRAL
OFFICE AREAS NEUTRAL

€. AHU-1 AND AHU-2 - VARIBLE AIR VOLUME (TYPE 1 SEQUENCE)

UNITS SHALL RUN UNDER CONTROL TYPE 1 OF THE DDC CONTROL SGHEDULE
AT THE BEGINNING OF THE OCCUPIED PERIOD, OUTSIDE AIR DAMPERS SHALL

BE FULLY CLOSED, MAKE UP AR FAN SHALL BE DE-ENERGIZED, AND SUPPLY
FAN SHALL BE ENERGIZED. THE INITIAL RETURN AR TEMPERATURE SHALL
DETERMINE IF THE UMIT SHALL OPERATE UNDER MORNING COOL DOWN,
MORNING WARM UP, OR OCCUPIED MODES AS DESCRIBED BELOW.

MORNNG COOL DOWN: IF THE INITAL RETURN AIR TEMPERATURE IS5 ABOVE

24 C (ADUUSTABLE), LC-1 SHALL OPERATE UNDER TS OWN CONTROLS 10
MAINTAIN 11.3 € SUPPLY AIR TEMPERATURE. WHEN RETURN AIR TEMPERATURE
REAMCHES 24 €, CONTROLS SHALL REVERT TO OCCUPIED MODE.

MORNING WARM UP: IF THE INTIAL RETURN AIR TEMPERATURE 15 BELOW 20
€ (ADJUSTABLE), THE 3-WAY VALVE ON THE PREHEATING COIL SHALL BE
FULLY OPEN. WHEN THE RETURN AIR TEMPERATURE REACHES 20 C,
CONTROLS SHALL REVERT TO OCCUPIED MODE.

OCCUPIED MODE: IF THE INITIAL RETURN AR TEMPERATURE |5 BETWEEN 20
AND 24 C, THE UNIT SHALL RUN UNDER THE OCCUPIED MODE. ONCE THE
UNIT 15 [N OCCUPIED MODE, THE MAKE-UP AR FAN SHALL BE ENERGIZED

AHU-1: 2650 L/S OUTSIDE AR
AHU-2: 2080 L/5 OUTSIDE AR

THE AIR FLOW MONITORING STATIONS SHALL MONITOR THE INCOMING OUTSIDE
g\EﬁTFLOWﬂND, ON SENSING LOW AIR FLOW, SHALL SIGNAL AN ALARM ON THE

SUPPLY AR TEMPERATURE SENSOR, THROUGH DISCHARGE AIR CONTROLLER,
GHALL MODULATE 3-WAY VALVE ON COOLING COIL TO MAINTAIN DISCHARGE
TEMPERATURE (11.3 C ADJUSTABLE).

DISCHARGE AIR STATIC PRESSURE SENSOR, LOCATED AS SHOWN ON DRANINGS
M=2 AND M-3, MODULATE SUPPLY AR FAN VFD TO MAINTAIN SET POINT,
HIGH LIMIT STATIC PRESGURE SWITCH LOCATED IN SUPPLY DUCT SHALL

SHUT DOWN UNIT ON HiGH PRESSURE.

WHEN OUTSIDE AIR TEMPERATURE FALLS BELOW A PREDETERMINED
(ADJUSTABLE) SETTING, THE SUPPLY AIR TEMPERATURE SENSOR, THROUGH

DISCHARGE AR , SHALL MODULATE 3-WAY VALVE ON PREHEATING
COIL TO MANTAN SETPOINT (11.3 € ADLSTABLE).

NIGHT SETBACK: WHEN UNIT IS INDEXED TO UNOCCUPIED MODE, OUTSIDE AIR AND
RELIEF DAMPERS SHALL CLOSE, AND SUPPLY AND MAKE-UP MR FANS SHALL BE
DE-ENERGIZED. IF TEMPERATURE N A ZONE RISES ABOVE 30 C

(ADJUSTABLE), SUPPLY FANS SHALL START AND LC-1 SHALL PROVIDE

COOLING UNTIL ZONE TEMPERATURE FALLS BELOW 30 C. FANS SHALL RUN

FOR 15 MINUTES MINIMUM, WHEN ZONE TEMPERATURE FALLS BELOW 30 C,
SUPPLY FANS SHALL BE DE-ENERGIZED. IF TEMPERATURE IN A ZONE FALLS
BELOW 16 C (ADJUSTABLE), SUPPLY FAMS SHALL BE ENERGIZED, 3-WAY

VALVE ON PREHEATING COIL SHALL BE FULLY OFEN, AND SWC-1 SHALL
PROVIDE HEATING UNTIL ZOME TEMPERATURE RISES ABOVE 16 C. WHEN
gEONEENE%gEEgTUEE RISES ABOVE 16 C, SUPPLY FANS SHALL BE

PROVIDE TIMED LOCAL OVERRRIDE SWITCH FOR UNIT ON EACH FLOOR NEAR
MAIN STAIRS AS SHOWN ON DRAWINGS M-2 AND M-3.

THE DUCT SMOKE DETECTOR, LOCATED IN SUPPLY AND RETURN AR DUCTS,
SHALL DE-ENERGIZE UNIT ON SENSING PRODUCTS OF COMBUSTION.

CONSTANT VOLUME SERIES FAN-POWERED MIXING BOXES

THE FAN SHALL BE ENERGIZED BEFORE ANY PRIMARY AIR 15 SUPPLIED TO A
SERIES FLOW FAN TERMINAL. THE COLD PRIMARY AIR FROM THE AHU 15
PROVIDED TO THE TERMINAL THROUGH A VAV DAMPER ASSEMBLY AND' MIXED
WITH RECIRCULATED RETURN AR FROM THE CONDITIONED SPACE. ALL AR
PASSES THROUGH THE FAN TO THE DISCHARGE DUCT. THIS 15 A CONSTANT
VOLUME UNIT, ALWAYS PROVIDING THE SPACE WITH A STEADY CIRCULATION
ACCORDING TO THE FAN SETTING AND THE DISCHARGE RESISTANCE. ALL
UNITS GHALL BE EQUIPPED WITH FAN SPEED CONTROL REGULATOR.

A ROOM WALL-MOUNTED THERMOSTAT, LOCATED AS SHOWN ON M-2 AND M-3,
ACTING THROUSH A MICROPROCESSOR - BASED VAV BOX CONTROLLER, SHALL
MODULATE THE SUPPLY AIR CONTROL DAMPER TO MAINTAN THE COOLING
SETPOINT (24 C ADJUSTABLE) UNTIL THE SUPPLY AR DAMPER CLOSES TO
MINIMUM SUPPLY AR FLOW.

AND OUTSIDE AR DAMPERS AND RELIEF DAMPERS SHALL OPEN TO CONSTANT POSITION.

WHEN THE SPACE TEMPERATURE CALLS FOR HEAT AFTER THE SUPPLY AR
DAMPER 1S CLOSED TO MINIMUM FLOW (WINTER MODE), THE VAV HEATING
WATER COIL SHALL BE CONTROLLED BY A 2-WAY VALVE TO MAINTAIN THE
HEATING SETPOINT (20 G ADJUSTABLE).

WHEN PAINT GPRAY BOOTH P412 15 ENERGZED LOCALLY, VAV-16 SHALL
DE-ENERGIZE AND HV-4 SHALL ENERGZE.

WHEN THE RECOMP. EQUIPMENT 15 ENERGIZED, EF-4 SHALL BE
ENERGIZED AND THE MOD ON THE RETURN DUCT SHALL CLOSE.
WHEN THE EQUIP, 15 DE-ENERGZED, THE OPPOSITE SHALL OCCUR,

D. HV-1 - CONSTANT VOLUME (TYPE 1 SEQUENCE)

UNIT SHALL RUN UNDER CONTROL TYPE 1 OF THE DDC CONTROL SCHEDULE.

WHEN THE SUPPLY FAN STARTS, EF-13 AND 14 SHALL START AND THE
QUTSIDE AR DAMPER SHALL OPEN. THE OUTGIDE AR DAMPER SHALL BE
OPEN TO IT5 MINMUM POSITION WHEN D334 15 TURNED "OFF AND SHALL
BE FULLY OPENED WHEN D334 15 TURNED "ON." WHEN THE UNIT I

DE-ENERGIZED, THE OUTSIDE AR DAMPER SHALL BE FULLY CLOSED.

WHEN THE ROOM AR TEMPERATURE FALLS BELOW A PREDETERMINED
(ADJUSTABLE) SETTING, THE WALL MOUNTED ROOM TEMPERATURE SENSOR
SHALL MODULATE THE THREE-WAY VALVE ON THE HEATING COIL TO MAINTAIN
ROOM TEMPERATURE (20 ¢ ADJUSTABLE). WHEN THE ROOM AIR TEMPERATURE
RISES ABONE THE ROOM TEMPERATURE SETPOINT, THE TWO-WAY VN_VE SHALL
BE FULLY CLOSED.

DUCT SMOKE DETECTORS, LOCATED IN THE SUPPLY AIR AND RETURN AIR
DUCTS, SHALL SHUT DOWN UNIT ON SENSING PRODUCTS OF COMBUSTION AND
SIGNAL AN ALARM ON THE BAST,

PROVIDE TIMED LOCAL OVERRIDE SWITCH NEAR ROOM WALL-MOUNTED
THERMOSTAT.

E_HV-2 - CONSTANT VOLUME (TYPE 1 SEQUENCE)

UNIT SHALL RUN UNDER CONTROL TYPE 1 OF THE DDC CONTROL SCHEDULE.
WHEN THE UNIT 15 DE-ENERGIZED, THE OUTSIDE AIR DAMPER SHALL BE
FULLY CLOSED. WHEN THE SUPPLY FAN STARTS, EF-6 SHALL START, THE
OQUTSIDE AIR DAMPER SHALL OPEN TO 75 MINIMUM POSITION, THE RETURN
AR DAMPER SHALL OPEN, AND THE FAN SHALL RUN ON TS MINIMUM,
POSITION.  IF ANY EQUIPMENT (EXCEPT 0103 OR 0115) 15 TURNED UN.
IT5 INTERLOCKED DUST COLLECTOR OR EXHAUST FAN SHALL TURN ‘ON." I
THIS OCCURS, THE RETURN AIR DAMPER SHALL CLOSE, THE OUTSIDE AIR
DAMPER SHALL OPEN TO ITS MAXIMUM POSITION, AND THE WALL MOUNTED
ROOM PRESEURE SENSOR SHALL, THROUGH THE STATIC PREGEURE
CONTROLLER, MODULATE THE SUPPLY AR FAN VFD TO MAINTAIN SETPOINT,
AN E}(HJ'\U&T FAN OR DUST COLLECTOR SHALL TURN

"ON' IF ANY OF THE EQUIPMENT THAT IT SER\"Eﬁ lﬁ TURNED “ON.'

AN EXHAUST FAN OR DUST COLLECTOR SHALL TU

“OFF" IF ALL OF THE EQUIPMENT THAT IT ﬁE)E\"ES 15 TURNED “OFF"

THE EQUIPMENT WITH [T INTERLOCKED DUST COLLECTOR OR EXHAUST FAN
ARE LISTED BELOW.

511 EF-7 P405 EF-8 6121 DC-1 86804 DC-1
531 EF-7 5600 DC-1 5106 DC-1 K106 DC-2

WHEN THE ROOM AIR TEMPERATURE FALLS BELOW A PREDETERMINED
(ADJUSTABLE) SETTING, THE WALL MOUNTED ROOM TEMPERATURE SENSOR
SHALL MODULATE THE THREE-WAY VALVE ON THE HEATING COIL TO MAINTAIN
ROOM TEMPERATURE (20 C ADJUSTABLE), WHEN THE ROOM AIR TEMPERATURE
RISES ABOVE THE ROOM TEMPERATURE SETPOINT, THE TWO-WAY VALVE SHALL
BE FULLY CLOSED.

DUCT SMOKE DETECTORS, LOCATED IN THE SUPPLY AR AND RETURN AR
DUCTS, SHALL SHUT DOWN UNIT ON SENSING PRODUCTS OF COMBUSTION AND
SIGNAL AN ALARM ON THE BAST.

PROVIDE TIMED LOCAL OVERRIDE SWITCH NEAR ROOM WALL-MOUNTED
THERMOSTAT,

F. HV-3 - CONSTANT VOLUME (TYPE 1 SEQUENCE

UNIT SHALL RUN UNDER CONTROL TYPE 1 OF THE DDC CONTROL SCHEDULE.
WHEN THE SUPPLY FAN STARTS, EF-13 SHALL START AND THE OUTSIDE AR
DAMPER SHALL OPEM., WHEN THE UMIT 15 DE-ENERGIZED, THE OUTSIDE AR
DAMPER SHALL BE FULLY CLOSED.

WHEN THE ROOM AIR TEMPERATURE FALLS BELOW A PREDETERMINED
(ADJUSTABLE) SETTING, THE WALL MOUNTED ROOM TEMPERATURE SENSOR
SHALL MODULATE THE THREE-WAY VALVE ON THE HEATING COIL TO MAINTAIN
ROCM TEMPERATURE (20 C ADJUSTABLE). WHEN THE ROOM AR TEMPERATURE
RISES ABOVE THE ROOM TEMPERATURE SETPOINT, THE TWO-WAY VALVE SHALL
BE FULLY CLOSED.

PROVIDE TIMED LOCAL OVERRIDE SWITCH NEAR ROOM WALL-MOUNTED
THERMOSTAT.

G._HV-4 - CONSTANT VOLUME (TYPE 2 SEQUENCE)

UNIT SHALL RUN UNDER CONTROL TYPE 2 OF THE DDC CONTROL SCHEDULE.
WHEN P412 STARTS, THE SUPPLY FAN SHALL START, THE OUTSIDE AR
[MMF‘ER' SHALL OPEN, EF-18 SHALL START, THE MOD ON THE

CLOSE, AND VAV-18 BE
DE ENER%I%.TD WHEN THE UNIT 15 DE- EN%&I-ZED THE OUTEIDE AIR

DAMPER SHALL BE FULLY CLOSED. WHEN P412 STOPS, THE OPPOSITE SHALL OCCUR,

WHEN THE ROOM AIR TEMPERATURE FALLS BELOW A PREDETERMINED
(ADJUSTABLE) SETTING AND P412 15 TURNED "ON, THE WALL MOUNTED

ROCHM TEMPERATURE SENSOR SHALL MODULATE THE THREE-WAY VALVE ON THE
HEATING COIL TO MAINTAIN ROOM TEMPERATURE (20 C ADJUSTABLE). WHEN

THE ROOM AIR TEMPERATURE RISES ABOVE THE ROOM TEMPERATURE
SETPOINT, THE TWO-WAY VALVE SHALL BE FULLY CLOSED.

DUGCT SMOKE DETECTORS, LOCATED IN THE SUPPLY AIR DUCT, SHALL SHUT
WBAU&'#T ON SENSING PRODUCTS OF COMBUSTION AND SIGNAL AN ALARM ON

PROVIDE TIMED LOCAL OVERRIDE SWITCH NEAR ROOM WALL-MOUNTED THERNOSTAT.

H. Hv-5 - CONSTANT VOLUME (TYPE 1 SEQUENCE)

UNIT SHALL RUN UNDER CONTROL TYPE 1 OF THE DDC CONTROL SCHEDULE,
WHEN THE SUPPLY FAN STARTS, THE OUTSIDE AIR DAMPER SHALL OPEN AND
EF-5 SHALL START. WHEN THE UNIT I3 DE-ENERGIZED, THE OUTSIDE AIR
DAMPER SHALL BE FULLY CLOSED.

WHEN THE ROOM AIR TEMPERATURE FALLS BELOW A PREDETERMINED
(ADJUSTABLE) SETTING, THE WALL MOUNTED ROOM TEMPERATURE SENSOR
SHALL MODULATE THE THREE-WAY VALVE ON THE HEATING COIL TO MAINTAIN
ROOM TEMPERATURE (20 C ADJUSTABLE). WHEN THE ROOM AR TEMPERATURE
RISES ABOVE THE ROOM TEMPERATURE SETPOINT, THE TWO-WAY VALVE SHALL
BE FULLY CLOSED.

DUCT SMOKE DETECTORS, LOCATED IN THE SUPPLY AIR DUCT, SHALL SHUT
'?}?SNBE;;H ON SENSING PRODUCTS OF COMBUSTION AND SIGNAL AN ALARM ON

PROMIDE TIMED LOCAL OVERRIDE SWITCH NEAR ROOM WALL-MOUNTED
THERMOSTAT,

. TEMPERATURE OPERATED EXHAUST SYSTEMS (TYPE 3 SEQUENCE)
VENTILATION

ON RISE IN SPACE TEMPERATURE ABOVE SETPOINT (27 € ), THERMOSTAT
SHALL ENERGIZE EXHAUST FAM EF-1 AND OUTSIDE AR MOD SHALL OPEN TO
MAINTAIN COOLING SETPOINT.

HEATING

DURING WINTER SEASON, THERMOSTAT SHALL ENERGIZE UNIT HEATER UH-2
0 MAINTAN HEATING SETPOINT (16 C ADJUSTABLE). COOLING SYSTEM
SHALL BE LOCKED OUT IN HEATING CYCLE ABOVE SETPOINT (27 ).

SAME SEQUENCE OF OPERATION AS ABOVE WITH EXHAUST FANS AND/OR UNIT
HEATERS AS FOLLOWS:

MECHANICAL ROOM (125): EF-1
ELECTRICAL ROOM (128): EF-

IGGING (133): UH=7
RUBBER AND PLASTIC (138): UH-8

J. HEATING WATER SYSTEM

HEATING WATER SYSTEM SHALL BE ENERGIZED BY AUTOMATIC CONTROL. THE
HEATING WATER SUPPLY (HWS) TEMPERATURE SHALL BE MAINTAINED BY
CONVERTER L VALVE V-1. V-1 SHALL BE CONTROLLED BY
TEMPERATURE SENSOR IN HWS AND OUTSIDE AR, V-1 SHALL BE CLOSED
WHEN THE QUTSIDE AIR TEMPERATURE 15 ABOVE 18 C , OTHERWISE THE SET
POINT SHALL BE PER THE "HWS RESET SCHEDULE (&EE M-23). ON A FALL
IN HWS TEMPERATURE, V-1 SHALL MODULATE OPEN TO MAINTAIN ITS SET
POINT, ON A RISE IN HWS TEMPERATURE, THE REVERSE SHALL OCCUR.

HEATING WATER PUMPS

WHEN SYSTEM IS INDEXED ON, THE LEAD HEATNG WATER PUMP, HWP-1,
WILL RUN BASED ON TME DELAY. IF LEAD PUMP FAILS, LAG PUWP,
HWP-2, WILL AUTOMATICALLY START, BOTH PUMPS SHALL BE INTERLOCKED
T0 THE HEATING WATER SYSTEM,

K. CHI WAT TEM

PROVIDE PUSH BUTTONS FOR AN OPERATOR TO MANUALLY START-STOP THE
PRIMARY AND SECONDARY PUMPS. INTERLOCK CHILLERS SUCH THAT UPON
PROOF OF FLOW FROM A FLOW SWITCH FOR EACH MACHINE, CHILLERS WILL
BE ENABLED TO RUN. PROVIDE LOGIC CONTROLLER TO MODULATE CHILLED
WATER DISCHARGE TEMPERATURE TO A SETPOINT OF 6.7 C AND CONTROL
CHILLER LEAD/IAG OPERATION. ALSO PROVIDE FOR MANUAL SELECTION OF
LEAD CHILLER. PROVIDE TEMPERATURE SENSORS IN THE DISCHARGE PIPING
OF EACH CHILLER AND THE COMMON CHILLED WATER RETURN HEADER. THESE
WATER TEMPERATURE SEIﬁUR‘S SHALL OPERATE THROUGH LOGIC CONTROLLER
T0 CONTROL COOLING CAPACITY SUCH THAT THE LEAD CHILLER SHALL
OPERATE WHEN THE SYSTEM CALL FOR COOLING. WHEN THE RETURN WATER
TEMPERATURE RISES ABOVE 12,8 G THE SECOND CHILLER (LAG) SHALL
ENERGIZE AND MODULATE AS REQUIRED. WHEM THE RETURN WATER

TEMPERATURE DROPS BELOW 6.7 ¢, THE SECOND CHILLER SHALL DE-ENERGIZE.

THE LOGIC CONTROL PROVIDED SHALL BE CAPABLE OF BEING FELD
PROGRAMMED FROM LEAD/AG SEQUENCING TO PARALLEL CAPACITY CONTROL.
IF EITHER OF THE CHILLERS ARE ENERAZED, IT5 CONTROL VALVE SHALL BE

FULLY OPEN. IF EITHER CHILLER 15 DE-ENERGZED, THE OPPOSITE SHALL OCCUR.

CHILLED WATER PUMPS

WHEN THE SYSTEM 15 INDEXED ON, THE LEAD PRIVARY PUMP SHALL RUN.
WHEN THE RETURN CHILLED WATER RISES ABOVE 126 C, THE LAG PRIMARY
PUMP SHALL RUN. WHEN THE RETURN WATER TEMPERATURE FALLS BELOW
6.7 C, THE OPPOSITE SHALL OCCURR. THE SECONDARY PUMP (CIRCULATING
;ggsiu \é? MOTOR SHALL MODULATE DEPENDING ON THE DIFFERENTAL

PREHEATING COIl (AHU-1 AND AH
THROUGH HV-5) FREEZE PROTECTION
ON A FALL IN SUPPLY AR TEMPERATURE BELOW 4 C, OUTSIDE AIR DAMPER

SHALL CLOSE, SUPPLY FAN SHALL BE DE-ENERGIZED, HEATING VALVE SHALL
BE FULLY OPEN, AND AN ALARM SHALL BE SIGNALED.

CONTROL LEGEND

[E] ACTUATOR SENSOR

CHILLED AND HEATING WATER SYSTEM

HEATING THERMOSTAT
VENTILATION THERMOSTAT
TEMPERATURE SENSOR
PRESSURE TRANSMITTER
MOTOR STARTER

VARIBLE FREQUENCY DRNVE
DIFF. PRESSURE TRANSMITTER
DIFF. PRESSURE SWITCH
FREEZESTAT

SMOKE DETECTOR

ELECTRIC DAMPER MOTOR
RETURN AIR FLOW TRANSMITTER
STATIC PRESSURE TRANSMITTER

3-WAY CONTROL VALVE (ELEC. ACTUATOR)

2-WAY CONTROL VALVE (ELEC. ACTUATOR)
SENSOR WELL
MOTOR
RELAY
NORMALLY OPEN
NORMALLY CLOSED

0A OUTSIDE AR

LPs LOW PRESSURE STEAM

HPS HIGH PRESSURE STEAM
-CHWR-  CHILLED WATER RETURN
~CHWS-  CHILLED WATER SUPPLY
-HWR-  HOT WATER RETURN
-HWS-  HOT WATER SUPPLY

oL OVERLOAD

HOA HAND-OF F-AUTOMAT IC

PRV PRESSURE REDUCING VALVE

2 P05 2 POSITION

MOD  MODULATING

e COOLING

HTG HEATING

- N.O. CONTACT

- N.C. CONTACT
[0} PILOT LIGHT

*

5 50 0= w8zl EEE

PANEL MOUNTED
— DIRECTION OF FLOW
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IDENTIFICATION

Xe-1
SIGAL TIPE  ———1 A1) 1

POINT NUMBER /

DDC POINT IDENTIFIER

2] DIGITAL INPUT
DIGITAL OUTPUT

Al ANALOG INPUT

AD ANALOG QUTPUT
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(D] ROOM AR TENPERATURE § 2 g H
] §® ROOM AR PRESGURE a 3% I
< . £
g [5]e e
Qursoe $ . g L y ™ RUBBER AND PLSTC % :JL:;“F?%M % ¢ EfE |z
e g [f o cone_ HV-5 CONTROL
D) RETURN DC-1 AND 2 STAIUS
oL ;
) ouTPUTS <
: : oo [Al| Hw5 CONTROL VALVE £
T R |[B]| supPLY FAN SPEED -4 H-5
HV-2 CONTROL % | Dcl" Dcl—z ]; z OA DAVPER LOCAL DOC CONTROLLER LOCAL DDC CONTROLLER N e
NUTS NPUTS i
EA BA § [0]| RA DwPER g (D] ROOM AR TEMPERTURE g (D] RoOM AR TEMPERTURE g : %‘ 0
B a Zz
FILTER DIRTY : %Eé 2 ;
3 @| Fur orry ®@ : 922 g Z
o (3| suPPLY FAN STATUS E (3| surPLY FAN STATUS : $<z|2 3
AR 1R DX cuROLLS g @] -18 smns @| &-5 58 3 |x«8x%|® g
INPUTS 2 Egﬂg 5
ﬁpm g (1)| ROOM AT TEMPERATURE T Ty 2 §2§§ .%
RA S ECIIT g HAS CONTROL VALVE g HNG CONTROL VALVE E cz)-§§ & B
B = == |
o E % ;T;;:"ﬂ;“m SUPPLY FAN START FAN START < Eéi §
oo 3 W3l Mo, N = o) E@ OA DWPER EIE] OA DWPER ;zgg
QUTSIDE S AL &~ [0 ww-16 s10P . §§:;
AR as = é - QUIPUTS 5 o 2
i s O § [a]] Hws coNTROL VALVE : 5| & 2
SUPPLY g o i
(B[ suprLy N sTART 53
B [ ox ours GENERAL NOTES S
1. PROVIDE CONTROL RELAYS INUNE TO GOVERMMENT FURNISHED e, 100
EQUIPMENT TO INTERLOCK WITH CONTRAGTOR FURNISHED EQUIPENT. N .
HV"'3 CONTROL (s::ﬁgz‘;‘s:ﬂm
NE2ATO-94 -B- 4191
lllf)tmll:ﬁi‘;m
meEr 121 o 198
M-22
7 6 5 i 4 3 2 i i |




T 6 5 + 4 3 2 I
CONTROL VALVE SCHEDULE i
GTEAM PREGS.
i UNIT CApCTY (keA) wi | A -
SERVED SERVICE | TYPE | ACTION o LOCATION REMARKS g
KW L/5 | INTAL | FNAL KPa | (mm)
V-1 | se-1 STEAM | 2-WaY | MoD | 12807) - 105 | = - - 50 | MECH RM 125 NC.
V-2 | AHU-1 chR | 2-way [ mop | 20 | 92 - - # 3 80 | MECH RM 125 MIXING VALVE
V-3 AHU-1 HWR S-WRY MoD 439 ] = - 1) 30 32 MECH RM 125 MIXING VALVE in
=
V-4 | AHU-2 cHWR | 2-way [ mop | 18 | 72 - - | = 3 B0 | MECH RM 228 MIXING VALVE § S
V-5 | AHU-2 W | 3-way | wop | 200 | 43 - - | a3 3 25 | MECH RM 228 MIXING VALVE ﬁ @
® V-6 | Hu-1 Hws | a-way | wop | @3 2 - - | 28 3 25 | MEZZANNE
=
§ % P V-7 | H-2 s | 3-way| Moo | a0 | 105 - - | % | 64 | MEZZANNE
wm
E e i p— v-8 | HW-3 tws | 3-way | mop | 15 4 - - | 42 3 25 | MEZZANNE
] i V-8 | H-4 Hws | 3-way | wmop | 199 | 4.7 - - 38 30 84 MEZZANNE
[N
H V-10 | Hv-5 HWS | 3-War | MOD | 47 11 - - g 30 38 MEZZANINE
i
Y L UH-1 MECH.RM.(125) ]
i UH-2 ELECT. RM.(128 g
i V-11 | UH-12345 e | 2-way | 2-pos | - | 03 - - 1 15 13| UH-3 AR GOMP. RI(135
i UH-4 AR COMP. RM.(145 - s
b UH-5 MECH, RM, (226,
L8] R ﬁ %
: UH-6 DNERS (140) H gégiﬁ
H v-12 | UH-678 HWR | 2-way | 2-pos | - | 0.5 : - | 03 15 18| -8 RopER (smr?&\sm 5 ‘HH “éig
L (1&) 8 E 8
i
L}
i
L V-13 | VAV-9,15,24,34 HAR | 2-way | 2-P0s | - 02 - - 01 15 13 | VARIOUS g g
il
i VAV-1,2,45,6,7,6,10,12,13,14,
4 8] V-14 | 16,17,16,19,2021,22232528, | HWR | 2-WAY | 2-P0S = 0.6 - - 04 15 13 | varioUs g
o 29,30,31,35,35,3,31,56,36,40 :
1
i PACKAGED V=15 | VAv-11 HWR | 2-way | 2-POS | - 09 - - 06 15 13| VARIOUS E SEN
L =
' CHILLER V=16 | VAV-3262732.41 HWR | 2-WAY | 2-POS - 12 - - 08 15 13 VARIOUS é a gl A3
i 1c-1 = - 5
o — V-17 | GMi-1 sM | 2wy | MOD | T2O [ = 105 | - - 50 | MECH RM 125 NC 8 § & g
i v-18 | 1c-1 o | 2-way | 2-p0s | - o2 | - - | 2 [ 2 | e | oumen NG g ACH
i Ele
o v-18 | 1c-2 cHiR | 2-way | 2-P0s | - 82 | - : 3 0 | 80 | outsioe NC =B
& S gt |z
) -~
1
i
1 PACKAGED
i
L CHiLe 1. ALL VALVES MUST BE CAPABLE OF TIGHT CLOSURE
i _l6-2 AGHNST RESPECTNVE PUMP SHUT-OFF HEAD.
Y 2. SOLENOID VALVE (120 V)
LN}
1
| 4] INGIDE | | OUTIDE
4.FL
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. ~
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CONTROL VALVE SCHEDULE BT
STEAM PRESS,
CAPACITY WATER | NOM e
MARK o N SERVICE | TYPE | ACTION {kPA) MN. | o | iz LOCATION REMARKS REE
: KW L/5 | INTAL | FINAL KPa | (mm) ==
v-1 | ome-1 STEAM | 2-wAY | MoD | 120 - 106 | 34 - - 50 | MECH RM 125 NC.
v-2 | AHu-1 cvR | 2-way | wmop | 249 | 92 - - # 30 B0 | MECH RM 125 MIXING VALVE 2
&
V-3 | AHu-1 R | a-war | wop | 4z | o = - 7 30 32 | MECH RM 125 MIXING VALVE S o
=z
V-4 | a2 o f5wr( oo | 196 | 72 - - | = 30 80 | MECH RM 228 MIXING VALVE o (£ 2
z| |22
V-5 | AHu-2 R | 3-war | MoD | 200 | 43 - - 33 ) 25 | MECH RM 228 MIXING VALVE g g
2 V-6 | Hv-1 Hs | a-war | wop | 63 2 - - | 28 0 2% | MEZZANMNE e
= é’ , v-7 | -2 s | 3wy | wop | a0 | tos [ - - [ sa | | e | vezzewe g %
= T =1
E e L — V-8 | Hv-3 W | 3-war | Mop | 15 4 = - | a2 30 25 | MEZZANMNE ¥ %
i : V-8 | Hv-4 HWSs | 3-way | MoD | 189 | 4.7 - - 39 30 64 MEZZANMNE HE
1
i v-10 | s s | a-way | MoD | 47 1 = - 3 30 | 38 | wezzawme =/
LI}
HH UH-1 MECH.RM.(125)
¥ U~2 ELECT, RM.(126) Sk
o V-1 | UH-12345 HWR | 2-wAY | 2-p0s | - 03 - - 1 15 13| UH-3 AR cowP. Eﬂ%ﬁﬁ}
LN} - . 2 )
L UH-5 MECH. RM. (228) E ‘ | ‘ ‘ | ‘ |
:' U:-?E{VER& (11401 éisi 555?5
' v-12 | ui-670 W | 2wy | 2-pos | - | 05 2 = loes | 15| 1 ﬁH_B{ﬂ%E‘E ) g ;HH 5 ; §i3
i 1
(I}
a0 V=13 | VAV-9,15.24,34 HWE | 2-WAY | 2-POS = 02 - - 0.1 15 13 VARIOUS g H
1
H VAV-1,2,45,6,78,10,12,13,14,
] 8] V-14 | 1617,16,19.20.2122.2325,28, | HWR | 2-WAY | 2-FO3 5 0.6 E = 04 15 13| vARIOUS 5
@ 29,30.31,33,35, 36,37 36,36, 40 :
i PACKAGED v-15 | -1 we | 2-war | 2-pos | - 09 8 = 06 15 13 | vARioUS gﬂ .
' o g
i:—i : CHILLER v-16 | vav-32627,32.41 e | 2-way | 2-pos | - 12 3 - 08 15 13 | waRious §g£ s| (8l 5
L Lc-1 g
e i — V-17 | 9WH-1 SM | 2-WAY | MOD 1280 106 34 = b 50 MECH RM 125 NG o E g & %
¥ v-16 | 16-1 ce | 2-war | 2-pos 82 | - - | s | s | e | ourse Ne 2 s 7] |5
i g |E =
" v-19 | -2 CHNR | 2-war | 2-P0S 8.2 - - 32 30 80 QUTSIDE NG EE 8
(BN}
.- @ S DG |
&SHUI OFF ' P F ’
b (I}
VAIVE NG, ! ! . PACKAGED
vl 1
H1 CHILLER 1. ALL VALVES MUST BE GAPABLE OF TIGHT CLOSURE
- L _le-2 AGAINST RESPECTVE PUMP SHUT-OFF HEAD.
t ] 2. SOLENOID VALVE (120 V)
(B}
(0N}
INSIDE | | QUTSIDE
47
CHW/HW SYSTEM (CHS)
L0CA 00¢ CONTROLER i
ouTPUTS WUTs |
§ -
G) V-1 HHS TEWP (D] crws Temp. 8
8 g o |sE
. s 2@ crwe Teve. g %zé 9 §
= H 8 6
[FR CHLLER LC-1 START @ e e, g ‘_,-'-gﬁ bl
"3 [+ <
CHILLER LC-2 START ® ] oa mw. z |&22 S B
S| [B1] pume pe-1 sier Q %%w 32
i )
® S Te] [ uwe pe-2 omer £ §E§ g 8
o
. [F]| PuMp HWP-1 START (6) | LP5 PRESSURE-KPA = %éﬁ ® .
1 o
® PUMP HWP-2 START ()| HPs PRESSURE-KPA §5§ g ;
Elz
L ey “F = R PUMP 5P-1 START HPS PREGGURE-KPA " 385 g




	Volume 3 of 4: HVAC and DDC Facility Optimization at NAVSTA Norfolk, Norfolk, VA
	Attachment 5: Mechanical Record Drawings
	CEP-198 Record Drawings
	CEP-209 Record Drawings



