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CENTRAL PLANT CHILLED WATER SYSTEM 

~~~~~~CiE~~~;b,~;I~~E INSTANTANEOUS CHILLED WATER PLANT LOAD ~HALL BE CALCULATED BASED,UPON THE TOTAL PLANT 
CHILLED WATER FLOW AND TEMPERATURE DIFFERENCE. THE AVERAGED PLANT LOAD SHALL BE THE AVERAGE PLANT CHILLED WATER 
LOAD FOR THE PREVIOUS·30 MINUTES (ADJUSTABLE). WATER CHILLERS SHALL BE SEQUENCED IN A LEAD - LAG MANNER BASED UPON THE 
AVERAGED PLANT LOAD., THE LEAD CHILLER SHALL TYPICALLY BE THE NEW CHILLER. THE LEAD CHILLER SHALL TYPICALLY BE OPERATED 
AT ALL TIMES(EXCEPT WHEN THE HYDRONIC FREE COOLING SYSTEM ISIN OPERATION AS HEREINAFTER DISCUSSED). IN THE EVENT THAT 
THEAVERAGED PLANT LOAD EXCEEDS 400 TONS (ADJUSTABLE) FOR MORE THAN 5 MINUTES (ADJUSTABLE), THE LAG CHILLER SHALL BE 
STARTED .. IN THE EVENT THAT THE AVERAGED PLANT LOAD DEOREASES BELOW 300 TONS (ADJUSTABLE) FOR MORE THAN 5 MINUTES 
(ADJUSTABLE), THE LAG CHILLER SHALL BE STOPPED. IN THE EVENT THAT A WATER CHILLER FAILS TO START OR FAilS DURING 
OPERATION, THE SEQUENCING PROGRAM. SHALL STOP THE CHILLER THAT HAS FAILED AND START THE'LAG WATER CHILLER. THE 
SEQUENCING PROGRAM sHALL PROVIDE FOR THE REGULAR EXERCISE '(A MINIMUM OF.2 HOURS EACH WEEK) OF EACH WATER CHILLER. IN 
THE EVI;NTTHATTHE CHILLED WATER SUPPLY TEMPERATURE IS MORE THAN 4 DEG. 'F (ADJUSTABLE) ABOVE THE CHILLED WATER SU~PLY 
TEMPERATURE SETPOINT FOR MORE THAN ,15 MINUTES '(ADJUSTABLE), THE SEQUENCING PROGRAM SHALL BE OVE.RRIDDEN ANDTHE LAG 
WATER OHILLER SHALL BE STARTED. CHANGES IN WATER CHILLER SEQUENCING SHALL NOT OCCUR MORE THAN ONCE EACH HOUR' 
(ADJUSTABLE). WHEN A CHILLER HAS BEEN STARTED, IT SHALL REMAIN IN OPERATION A MINIMUM OF 30 MINUTES (ADJUSTABLE) BEFORE IT 
'IS STOPPED. THE SEQUENCING PROGRAM SHALL BE STRUCTURED SUCH THAT IT,CAN-BE DISABLED AND-ENABLED BASED UPON 
OPERATOR COMMAND. WHEN THE SEQUENCING PROGRAM IS DISABLED, THE WATER CHILLERS SHALL BE"SEQUENCEci BAS_ED UPON 
OPERATOR COMMAND. . "" 
CHILLED WATER SUPPLY TEMPERATURE RESET; THE CHILLED WATER SUPPLY TEMPERATURE SETPOINT SHALL BE RESET BY THE DOC 
PANEL FROM A MINIMUM OF 42 DEG. F'(ADJUSTABLE) AT AN OUTSIDE AIR TEMPERATURE OF 70 DEG. F (ADJUSTABLE) AND ABOVE TO A 
MAXIMUM OF 48 DEG. F (ADJUSTABLE) AT AN OUTSIDE AIR TEMPERATURE OF 50 DEG. F (ADJUSTABLE) AND BELOW. . 
TOWER WATER SUPPLY TEMPERATURE-RESET: THE TOWER WATER SUPPLY TEMPERATURE SETPOINT SHALL BE RE::SET BY THE DOC 
PANEL FROM A MINIMUM OF 55 DEG. F (ADJUSTABLE) AT AN OUTSIDE AIR WET BULB TEMPERATURE OF 45 DEG. F (ADJUSTABLE) AND BELow 
TO A MAX.IMUM OF 85 DE;G. F (ADJUSTABLE),AT AN OUTSIDE AIR WET BULB TEMPERATURE OF aO.bEG. F (ADJUSTABLE) AND ABOVE. 
WHEN THE HYDRONIC FREE COOLING SYSTEM IS ENABLED; THE TOWER WATER SUPPLY TEMPERATURE SETPOINT SHALL BE RESET TO 45 

. DEG .. F (i\DJ~~,!i\I'LE.~ _ 
THE TOWER WATER PUMPS SHALL BE SEQUENCED IN A LEAP.- STANDBY ARRANGEMENT BY THE DOC 

Pill~ps SHALL BE ALTERNATED ON A REGULAR BASIS TO EQUALIZE WEAR. THE LEAD PUMP SHALL 
TYPICALLY BE OPERATED AT ALL TIMES. . 
CHILLEO WATER PUMP SEQUENCING: THE CHILLED WATER PUMPS 'SHALL BE SEQUENCED IN A LEAD - STANDBY ARRANGEMENT BY THE 
DOC PANEL. THE LEAD AND STANDBY PUMPS SHALL BE ALTERNATED 'ON A REGULAR BASIS TO EQUALIZE WEAR. THE LEAD Pt.JMP SHAll_I 
TYPICALL Y B~ OPERATED AT ALL TIMES. 
HYDRONIC FREE COOLING 'SEQUENCING: WHEN THE OUTSIDE AIR WET BULB TEMPERATURE -DECREASES BELOW 40 DEG. F.(ADjUSrABLE) 
FOR MORE THAN 15 MI,NUTES, THE HYDRONICFREE COOLING SYSTEM SHALL BE ENABLE£:? AND THE WATER CHILLE,R$ SHALL BE STOPPED. 
WHEN THE OUTSIDE AIR WET BULB tEMPERATURE INCREASES ABOVE 42 DEG. F (ADJUSTABLE) FOR MORE THAN 15 MINUTES, THE 

HYDRONIC FREE COOLING SYSTEM SHAL~~~~~~A~;C~8~N~T~~~i~.~~~i~~~~6L~~~:~C~~~ES~~S:~g~G PROGRAM OR OPERATOR 
, THE OPERATING PUMP SHALL BE MODULATED AS REQUIRED TO MAINTA[N THE TOWER WATER DIFFERENTIAL 

PRESSURE AT SETPOINT. SETPOINT SHALL BE RESET FROM A MINIMUM OF5 PSIG (ADJUSTABLE) TO A MAXIMUM OF 10 PSIG (ADJUSTABLE) 
BASED UPON THE POSITION OF THE CHILLER AND HX. TW CONTROL VALVES, IF THE MOST OPEN VALVE IS MORE THAN 95% OPEN 
(ADJUSTABLE). THE SETPOINT SHALL BE INCREASED. IF THE MOST OPEN VALVE IS LESS THAN 80% OPEN (AI:?JUSTABLE), THE SETPOINT SHALL BE DECREASED. .'. • _ _ _ , " , .. _ _ '. 
CHILLED WATER PUMPS: CHILLED WATER PUMPS SHALL 8E; STARTED AND STOPPED BASED I)PON SEOUENCIN,G ~ROGRAM OR OPERATOR 
--COMMAND, THE SPEED OF THE PUMPS SHALL BE MODULATED AS REQU(RE~:O TO MAINTAIN THE PLANT OIFFERENTIAL PRESSURE AT 
SETPOINT. SETPOINT SHALL BE RESET FROM A MINIMUM OF 15 PSIG (ADJUSTABLE) TO A MAXIMUM OF 30 PSIG (ADJUSTABLE) AS REQUIRED 
TO MAINTAIN THE LOWEST BUILDING CHILLED WATER DIFFERENTIAL PRESSURE AT SETPO[NT OF 10 PSIG.(ADJUSTABLE). 
TOWER, CHILLER. AND HXl'W CONTROL VALVES: TW CONTROL VALVES AT THE COOLING TOWERS, CHILLERS, AND 'HEAT EXCHANGER 
SHALL BE OPENED AND CLOSED VERY SLOWL Y_ THE-TIME REQUIRED TO.FULLY OPEN OR FULLY CLOSE THE VALVES SHALL BE NOT LESS 

. THAN 120 SECONDS (ADJUSTABLE). . . 
CHILLER AND HX CHW CONTROL VALVES: CHW CONTROL VALVES AT THE CHILLERS AND HEAT EXCHANGER SHALL-BE OPENED-AND 
CLOSED VERY SLOWLY. THE TIME REQUIRED TO FULLY OPEN OR FULLY CLOSE THE VALVES SHALL BE NOt LESS THAN'120_SECONDS 

THE SPEED OF THE TOWER 'FAN SHALL BE MODULATED AS REQU-IRED TO'MAINTAIN THE TOWER WATER SUPPLY. _ 
SETPOINT. 

HYDRONIC FREE COOLING' SYSTEM: WHEN THE HYDRONIC_FREE COOLING SYSTEM [S ENABLED, THE DOC PANEL SHALL RESET THE TOWER 
WATER SUPPLY TEMPERA:rURE TO 40 DEG. F (ADJUSTABLE). WHEN THE TOWER WATER SUPPLY TEMPERATURE ,HAS DECREASED BELOW 

" ,50 DEG. F, THE HX CHVvCONTROL VALVE SHALL BE FULLY OPENED.AND THE HX TW CONTROL VALVE SHALL BE MODULATED AS REQUIRED 
TO MAINTAIN THE PLANT CHILLED WATER SUPPLY TEMPERATURE AT SETPOINT OF 48 DEG. F (ADJUSTABLE). WHEN THE HX TW AND CHW 
coNTROL VALVES HAVE BEEN OPEN FOR FIVE (5) MINUTES (ADJUSTABLE), THE OPERATING WATER CHILLER (OR CHILLERS)SHALL BE· 
STOPPED. WHEN THE HYDRONIC FREE COOLING SYSTEM IS DISABLED, THE DOC PANEL SHALL IMMEDIATELY STARTTHE LEAD WATER 
CHILLER. WHEN THELEAD.CHILLER HAS BEEN IN OPERATION fOR 5 MINUTES (ADJUSTABLE), THE Hx TW.AND CHWCONTROL VALVES 
SHALL BE CLOSED. 

~:~~;s~~16H~~~~~ ~A~~'~ ::ci~~~~~~:~~RE~~~~_i:~~;SH~C~~T~~Rg~0~~~L TW 
t:ONT~OLVALVES SHALL BE' OPENED. AFTER THE CHILLED WATER AND·TOWER WAfER 
FLOWS ARE PROVEN (FLOWS EXCEED THE MINIMUM SETPOINT), THE WATER CHILLER 
SHALL BE STARTED. THE CHILLER SHALL BE LOADED AND UNLOADED BY CHILLER 
CONTROLPANEL AS REQUIRED TO MAINTAIN THE CHILLED WATER SUPPLY 
TEMPERATURE AT SETPOINT. THE CHILLER CHW CONTROL VALVE SHALL BE MODULATED' 
AS-REQUIRED TO PREVENT THE CHILLED WATER FLOW FROM EXCEEDING THE MAXIMUM 
FLOW SETPOINT. THE CHILLER TW CONTROL-VALVE SHALL, BE MODULATED AS REQUIRED 

. TO MAINTAiN THE REF'RIGERAN"T LIFT AT SETPOINT (SETPOIN'r SHALL BE ADJUSTABLE 
AND COORDINATED iNrrH THE WATER CHILLER MANUFACTURER). VALVE CONTROLSHALL 
BE OVERRJDD,EN AS REQUIRED TO,PREVENT THE TOWER WATE~ FLOW FROM !=XCEEDING 
THE MAXIMUM FLOW Si:TPOINT OR DECREASING BELOW THE MINIMUM FLOW SETPOINT. 
FLOW SETPOINtS SHALL BE COORDINATED WITH THE CHILLER-MANUFAC~URER. WHEN 
THE WATER CHILLER IS DISABLED, THE DOC PANEL SHALL.l.MMEDIATELY STOP THE, 
WATER CHILLER. WHEN: CHII.:LED WATER FLOW IS NO LONGER·REOU.ESTED'BYTHE 
CHILLER CONTROL PANEL, THE CHILLER CHW CONTROL-VALVE SHALL BE CLOSED. WHEN 
TOWER WATER FLOW IS NO LONGER REQUESTED BY THE CHlliER CONTROL PANEL THE 
CHILLER TW CONTROL VALVE SHALL BE CLOSED. ' 

,~~~~~~~~~6~~~';E~ESN~~~VEE~H~~~~~E~X+t~~~~~:~~,,~~2~E;pHE:~:r~GMg~~C:;ED 
FROM DECREASING BELOW'THE'MINIMUM CHILLED WATER' FLOW SETPOINT. 
LAB SCIENCES EAST CHILLED WATER SYSTEM SEQUENCE OF OPERATION: THE BUILDING 
CHILLED ,WATER CONTROL VALVE SHALL BE MODULATED AS REQUIRED TO LIMIT THE 
BUILDING CHILLED WATER FLOW TO A MAXIMUM OF 750 GPM (ADJUSTABLE) AND AS 
REQUIRED TO PREVENT THE BUilDING CHILLED WATER DIFFERENTIAL PRESSURE FROM 
EXCEEDING 30 PSIG (ADJUSTABLE). DOC PANEL SHALL MONITOR THE BUILDING CHILLED 

~~i!~T\U::5~t~~I~D~~~R~HicL~~:~~~'~~A~~~:S\NDEb;~~~~Ar~U~~EE THE 
TEMPERATURE DIFFERENCE). THE DOC. PANEL SHALL ALSO TOTALIZE THE BUILDING 
CHILLED WATER LOAD (TON-HOURS). 
LAB SCIENCES WEST CHILLED WATER SYSTEM SEQUENCE OF OPERATION: THE 
BUILDING_CHILLED WATER CONTROL VALVE SHALL BE MQDULATED AS REQUIRED TO 
LIMIT THE BUILDING CHILLED WATER FLOW TO A MAXIMUM OF 750 GPM (ADJUSTABLE) 

. AND AS REQUIRED TO PREVENT THE BU[LDING CHILLED WATER' DIFFI;:RENTIAL PRESSURE 
FROM EXCEEDING 30 PSIG (ADJUSTABL:E). DOC PANEL SHALL MONITOR THE BUILDING 

~~~~~~T~~;;~ES~0:~~~~?~~E6~1~~E6E~~~~~~~~$(B~~~;~~~~ ~~~L~L~~~~TE 
TEMPERATURE DIFFERENCE). THE DOC PANEL SHALL ALSO TOTALIZE THE BUILDING

. CHILLED WATER LOAD (TON-HOURS). 
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CENTRAL PLANT VENTILATION SYSTEM 
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SEQUENCE OF. OPERATION: 
OPERATING MODE: Ventnation system Operating Mode shall be 
either Occupied or-Unoccupied. When the room lights are on, 
Operating' Mode shall be "Occupied", When the lights are off, the 
. Op~rating 'Mode shall be "Unoccupied", . 

EX~AUST PAl'! AND SUPPLY FAN:- If an unsafe refrigerant Ie.vel.is 
detected (in either the "Occupi~d" or "Unoccupied" Moqe), the 
exhaust fan 
(EF-8, CPV-OO-1) and the supply fan (SF-1, CPV-DO_2) shall be 
started and operated at high speed (refrigerant exhaust level per 
ASH RAE Standard 15). ,If the Mode of Operation is "Occupied" and 
an unsafe refrigerant ievel is not detected, the exhaust and supply 
fans'shal) be started 'and' operated at low speed (0.5 CFM/SF) per 
ASHRAE Standard 15. If the Mode of Operation is '"Unoccupied" and 
an unsafe refrigerant level is not detected. the supply and exhaust 
fans are off. DOC Panel shall mOE1itor supply fan filter loading usrng a 
differential air pressure switch and digital inpu~ (CPV-DI-8) 

CONTROLLER 8X8 

REFRIGERANT MONITOR.: In the event that an unsafe refrig.erant" 
level is detected by the refrigerant monitor, an audible alarm shall be 
activated I"JY DOC Panel digital.output"(9PV-D0-4). The'alarm shall 
soimd' until silenced at the alarm or acknowledged at the Operator's 
·WorkStation. 
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8 BLOWER COIL UNIT (BClJ-1): DOC Paoe1 snail sequence the BCU-1 
fan and modulate the chilled water valve (BCU1-V; CPV-AO-3) as 
required to prevent tlie space temperatUre from exceeding gO°F 
(adjustable) 
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DEVIGEID 'POlNT DESCRIPTION' 
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SEQUENCE OF OPERATION 
HEATING WATER SYSTEM 

TERMINAL 
BLOCK 
'DIAGRAM 

HEATING WATER PUMPS: Heating water pumps·(P-2, P-3) shall be 
sta$d and stopped by DOC Panel digital outputs (BP-DO-1, BP-DO-2). 
DOC Panel shali monitorVFD alarm and pump statils. Pumps shall be 
alternated in a Lea9JStand-by arrangement. Lead and stand-by pumps 
shall be automatically alternated for equalized wear. In the .eVent that the 
lead pump fails, ·the .stand~by pump shalf be automatically s.tarted. Pump 
speeds shall be modulated by DOC, Panel analog output (BP-AQ..1, 
BP-AO-2) to maintain system differential pressure (BP-AI-1) at setpbint 'of 
5 PSIG (ad~ustable). 

BOILERS: Boiler operation shall be enabled and 
disabled by DOC Panel digital output (BP-DO-3) through 
the Master Boiler Control Panel. Master boiler control 
panel shall sequence the boilers as required to maintain 

,the. heating water supply temperature at setpoint. 'DOC 
Panel shall automaticaljy reset the heating water s'upply 
temperature setpojrit from .180~F at 20°F Outside Air 
(OSA) temperature and below to 100°F at 6Q~F OSA 
temperatuFe and above. Master boiler control panel 
shall automatically alternate boilers to equalize-wear. 

CHILLED WATER PUMP: Chilled 
water pump VFP shall be enalbed 
and disabled by DOC Panel digital 
output (CYV-D'O-2) and Panel shall 
monit9r VFD 'alarm and status. The 
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pump speed shall be roodulated by ro;~~ ... ~--::=~=::::~--1========+===~~~===}:::;::::j2i~~~~ DDC.Panel analog output I' m", ',' ~. A I JS 

(CW-AO-1) to maintain system _ HOT WATER SYSTEM .:_ 
differential pressure setpoint. BOILER PLANT' 

Building ChfUed'Waterlsolation ~~~::~~~~===1~·~~;~~::~~~~;]~~~~~:~~~]~ ~~~~ Valve,(CW-VLV;CW-D0-1)shafibe ~il. : 'itLIGHr,u.l"~;",,,u"UY~'1 ,~ 
opened anytime the building pump Wee Ii' ~ont(aet Numb,,, 

is on. l,tTI\ i,lnc: 03-COOS 

1Uk) ServiCes,lnc.I~H~".R'''." . .. ~:: -" ~~_~:'" F'~;"' ~~~ 
IJ( '.AR 6 

. 



. 

.' 

DOMESTIC HOT WATER SYSTEM 
ItS -~ 

DOM IT82 

.... -----... DHWR/-1111 

DOMESTIC 
HOT 

FACTORY 
FURNISHED 

I - - - - - - - -,-

I DOMESTIC HOT WATER 
CONTROL VALVES 
TYPICAL OF 10 

J:1 ' '" 
XFR 
:SR1, ,3 

BILL 
L9T.Y p~.' 

1 
1 111-040 
2 I H900 

I 

I ~~AT~, 
:T 

~' ,
I 

- WATER. r-., 

I 
I 
I 
I 
I 

-{><JoiI{3ioi..l' DCWR /-l1li I 

I 
----~tDCWS~ I 

CONTROLLER 16X12 KMD·5802 , ADDRESS M1A2 
~ 

= = 

~f-'" D- ---l 

UTILlTYj 
DOMESTIC "-----' 
COLD MAKE-UP 
WATER 

CONTROL I 
SYSTEM 

.. -- --.--- ---- - -.:...---- --- - -....- ---------- - - -., 
i ~L1 L2 PUMP MOTOR i L3 1 
I PRIMARY WIRING By I L2 M 1 ! .r--·------; DIVISION 16. i Ll~ c:~ . ,J 

: I ! CONTROL 1 ~ 
, ~ 1 TRANSFORMER : 
J I J L'fr 
1 L. ---'. I I .~ 
I 1<l---SECONDARY C>X2 I Il--"~ , , L£~ I MOUNTEO ON PHASE A 
! H..." A OL's! LEG' OF UOTOR POWER. , M I' .' . 
! -- !" 
I, '1 L ____________ ~ __________ ~ _____ ~ _______ ... 

UTILITY 

QOMEST~C CW I....l1o... 
COLD D S~ 

WATE~ . O. -
OUT~::::::(::,=: .;....:::sF=~~. ~. 

IN ~::::::{ I a ~ v a ~D 

r--;:=======C::O::M::M::U::N'::CA::T::'O::N::S::l'R::U::N::KjfiiJDmo~ ~ ~ 0'· .~ ~ 
0, 

2AMPI 
FUSE I>n 

I II 

120VAC' 
Sy"DIVISJON 16 

CSR-1 
DCWS-OJ-1 
tSR-2' , 
DCWS-DJ-2 

DOM_rrs1 
DCWS-A!-1 
DOMJTS2 

DCWS-AJ-2 

DOM_JTS3 
OCWS-AI-3 
CSR-3 
OCWS-01-3 
GAS 
DCWS-oJ-4 

. , iJD,; II: 
(]) .0. g 

II; 

z 
O~ 
~ 

0,-

Oro 

o wz' 
c.;' i! 
0. (11.{1 

I~ a ~ .----tl@ 0 ~ 
am SPARE I/O (]) 

INPUTS 

TRM# # DEVICE 10 CABLE 10 CABLE 

L __ _,_, ____ ,_ ---l 
1,GND 1 CSR-1 

POINT DESCRIP_TION DETAIL DWG' CA~LE 
TYPE 

BOllER PUMP 4 STATUS DCWS-DI-1 CWDETAll-1 A-1 

FLOOR 
FIRST 
FIRST 
THIRD 
THIRD 
THIRD 
THIRD 
THIRD 

THIRD 
THIRD 
THIRD 
FOURTH 

, 

LQCATION 
SIMINAR 
SIMINAR' 
LAB' 
LAB, 
LAB 
LAB 
LAB 

LAB 
LAB 
LAB 
PESTICIDE 
P,REP RM 405 

D 
GAS 
METER 

CONTROLLER 

, ST-402 
ST-402 
8T-402 

8T-402 
-ST-402 
8T-402' 

ST-402 
8T-402 

8T-402 
8T402 
8T-402 

BUILDING 
GAS GAS 

MAIN i H H t UPPL 
Y 

L--__ ~-' 

~o 

~L a 

SPAREJ/O 
SPARE [10 

SPAREJIO. 
SPAREJ/O 

<ID SPARE JIO 
M a ® SPARE ItO 

~~~I;~ 
_0 ~ 

12VDC FOR GAS. METER 
DCW5-A()..1 . 

DOM PMP 
DCWS-DO-1 

ADDRESS 2,GND 2 CSR-2 BOILER PUMP 5 STATUS DCWS-Dl-2 CWDETA1L-1 A'1 
M2A6 
M2A6 

M2A6 

3,GND 3 DOM IT81 

4,GND 4 DOMJTS2 

DOM WTR SUPPLY TM,P DCWS-AI-1 CWDETAIL-2 A-1 

DaM WTR SUPPLY TMP DCWS.AI-2 CWDETAIL-2 A-1 

M2A6 5,GND 5 DOM 1T83 DaM MAKE-UP WTR TMP DCWS-AI-3 CWDETAIL3-8 A-1 
M2A6 6,GND 6 CSR-3 DaM PUMP STAT DCWS-DI-3 CWDETAIL-1 A-1 
M2A6 7,GND 7 GAS UTILITY GAS-METER TOTAL[ZER DCW5-AI-4 CWDETAIL3-8 A~1 
M2A6 

M2A6 8,GNO 8 SPARE VO 

M2A6 OUTPUTS 
M2A6 

M2A6 
POINT DESCRIPTION CABLElq DETA1LDWG CABLE 

,TYPE 
DCWS-DO-1 CWDETA[L3-6 A-1 DOMESTIC PUMP SIS 

TRM# # DEVICE [D' 

'1,GND 1 DOM PMP 

2,GND 2 12VDC FOR GAS METER D.CWS-AO-1 CWDETA[L3-8 A-1 

3,GND 3 SPARE 110 
, . 

4',GND 4 SPARE 110 

S,GND 5 . ,SPARE 1/0 

6,GND' 6 SpARE [/0 

7,GND 7 SPARE [/0 

S,GND 8 SPARE 1/0 . 

SEQUENCE OF OPERATION: ' 
HOUSE PUMP OPERATION: house pumps are sequenced by control pane'" 
furnished with House 'Pumping System .. DOC Panel sll"al! r:nonitor status of each 

- . pump and the building c:old water system pressure. 

SEQUENCE OF OPERATION: 
DOC Panel monitors and totalizes the gas flow olthe building gas supply, 
Flow - CF/HR 
Total - MCF 

, 

CM!I.£ 

DOMESTIC" 
I-----t----~r.;'. ," 1'1"1" " 

~, 
COLD WATER SYSTEM 

& 
'"'' BLDG 

ICfD Services, 

'. 

I Office Inf ... mo\;O)n: 

i "I . 

Inc, 14733Kibl~' ~~: 72956 

~.",,,,, "m'.' 
03-COOS 

7 . 

. 



OUTSIDE ROOF EXHAUST FAN BILL OF MATERIALS 

AIR 
PARTID QTY PART # MFG DESCRIPTION , 

EFKMDl 1 KMD-5802 KMC DDC local Controller 
EFXFR 1 XEE-6111-040 KMC 40 VA Transformer; 120/24 V 
EFCMR# 2 H958 KMC Current Transducer Switch .. 

with 'Command Relay 

EFCSR# 2 H900 KMC Current Transducer Switch 

I/@\ EFDMP# 2 . MEP-425300 KMC DClmp_er Actuator;' 2 Position 120 VAC 
2 HCO-1152 KMC NEMA 3R Damper Actuator Cover 

.. . 

EF-10 INTERLOC~ , , 

DAMPER 
CONTROLLER 8X8 KMD-5802 RQOF FANS 

lNPllTS I 

, ~DMP# TRM# • DEVICE 10 POINT DESCRIPTION CABLE 10 DETAILDWG CABl. CA~LE 
TYPE 

1'- GND 1 EFCSRl EF-9STATUS EF-DI-l CWDETAIL-l A-2 1 , . 

2.,Grilo 2 EFCMRl EF-I0 STATUS ' EF-DI-2 CWDETAIL-l A-3 ·2 
3,GND 3 EFCMR2 EF-ll STATUS EF-DI-3 CWDETAIL-l A-3 3 

4,GND 4 EFCSRZ CAGE WASH STATUS EF-DI-4 CWDETAIL-l A-2 4 
OUTSIDE 5,GND , SPARE 1/0 

6,GND 6 
, 

SPARE 110 

7 SPARE I/O 

8 SPARE 110 . 

OUTPUTS . 

/@ . i-9:@l gf~1 
. TRM# • DEVICE 10 POINT DESCRIPTION GABLE 10 DETA1LDWG ~~E CA~LE 

I ()?5.~ 
1,GND 1 CAGE WASH FAN SIS EF-DO-l CWDETAIL3-6 A-2 4 

KM.,.C· 2,GND 2 EFCMRl EF-I0 SIS EF-DO-2 CWDETAIL-l A-3· 2 i 2_ I ()5~ 

. INTERLOC~ -'+ EF-10 :~ 
Is ) a?5.n 11[11 ,3,GND 3' EFI0DMP EF-I0 DAMPER OPEN/CLOSE EF-DO-3 CWDETAIL3-6 A-3 2 

.(" ) o5~ 4,GND 4 EFIIDMP EF-ll DAMPER OPEN/CLOSE EF-DO-4 CWDETAIL3-6 A-3 3 

DAMPER " [ 5 ) o?5.El 5,GNO 5 EFCMRZ EF-ll SIS .' EF-DOc5 CWDETAIL-l A-3 3 

r-DMP
# 

I . [s ) otlEl 6 SPARE 110 

~f 
. [7 I a5El 7 . $PAREI/O / 

(8 I o?5.El 8 SPARE 1/0 . 

OUTSIDE KMD 
SEQUENCE OF OPERATION: 
Exhaust fan (EF-10, EF-11) shall be started and stopped by DDC Controller digital 

, AG ootput (EF-DO-#) based upon weekly schedule or operator command. DDC . 
1<' NR Controller shall monitor the status of the exhaust fan by digital input (EF-DI-#), 

(]D a AD a lID 

EF-9 
NR LU Exhaust fan dampers shall be opened upon call for f~n by digital output (EF-DO-#), 0 PO a 

-@ lID 0 UU ON. a lID 
~ 

/@ TN GO 

~ 
Cage Wash exhaust fan EF~9 shall be started ~pon a call for the Cage Wash, ffrn.-. 0 1 a ;;;; 

2 a When the station 'switch is put in the "ON" position, EF-9 shall start, When the 

~. 
SC1 a lID . 7Dc - , . 

~ a 1 ' 3 
station switch is put in the "OFF" position, EF-9 shall stop, 

: '-E g o. 2 4 OtaWingTlUe' ). ~IMI.T 
INTERLOCK • 10/11/14 '" 3 . ~ 

.-@ . 
a 

DAMPER 0 4 ROOF EXHAUST FANS . 
5 

0. 1 ~ L:SPA~EIIO , 

0 5 . 6' 
SPAREUO J . '::!' 6 

e ... ellce '" 
, e";sjon .. 

CAGE WASH a SC2 o (]I) SPARE I/O les: i Inojec\ onogerro,ppliOo'ions ~ngineer .. ~ I\ppr(>v 

SPARE 110 a 7 7 a SPARE 110 Filaname: EF:.DWG lLL/ GH ilP JS By. JS Dole: 2/25/04 ,. Dole: 
EXHAUST 

SPARe 110 =:::.r- 8 8 b SPARE 110 
Pn:>iect TItle Office tnformation: onlroCI Numb ... , 

0 .. ASU 
aD 

TL Services, Inc: OJ-COO5 SPARE 110 LARGE SCALE CULTURE FACILITY Services, Inc, 4733 Kibler Rd. 

BIOSCIENCE & BIOTECH BLDG Van Buren, AR 72956 rowing Number: 

, 
JONE?B.oRO"AR .. 

PH; 479-474-7222 8 FX: 479-471¥7964 



ENERGY 

NOTE: 
MODULATING EXHAUST 
BYPASS DAMPER 
SUPPLIED aV UNIT 
MANUFAcTuRER. 

DMP2 

EXHAUST 
AIR 

VFO START/STOP 

VFD5TATUS 

• \l.FO FAULT 
L-_-'---'-"-'w 

MAIN DUCT EXHAUST ;..{I.l:>).~ 
STATIC PRESSURE 

ENERGY WHEEL VFD 

6 

MAG4 

BLDG. 
PRESSURE 

RECOVERY 

VFO START/STOP 

VFO STATUS 

ERAHU#-V 

L..:;:::!J 
NOTE: 
ELECTRIC, STEAM HUMIDIFIER 
FURNISHED BY OTHERS AND' 
CONTROLLED BY 
MANUFACTURER SUPPLIED, 
CONTROLS INCLUDING 
RETURN AIR HUMIDITY 
SENSOR AND AIR FLOW 
SENSOR FORSTARTISTOP. 
SHOWN HERE'FOR 
EQUIPMENT ClARIFICATION. 

MAIN DUCT SUPPLY 
STATIC PRESSURE 

UNIT 

2-POSITION 

~
. 'MAGS 

DPT3 H L 

opT 
BLDG. DSA 
PRESSURE PRESSURE 

-fiRST FLOOR FIRST FLOOR 
LOBBY tRONT DOOR 

BLDG. 
PRESSURE 

-------------)(i-------------------------------~---------lL3------~-----------------1 

L2t CT CR1 OL's jtf L M j 
0::
>-', 11 R1 6 Ms A.: CT: 

I 9 I I 

EXHAUST FAN c::(: : 9 :::J R2-1 9 EXHAUST -: CURRENT TRANSDUCER : 
MOTOR WIRING ::;; : ' _ . ~ DAMPER 1 MOUNTED. IN CONTACTOR ' 
BY DIVISION 16. g:: i > ffi 5 ACTU~TORi- PANEL ON PHASE 'A', t.EG :_ 

! 1 J ~l . A FAR: OF FAN M0TOR POWE'R. : 
, . 0 . \ ' ·0-5 WC SELF -POWERED ' 
: 5~~~~T ~_ CT l ANALOG CURRENT ! 
[ END SWITCH- I, TRANSDUCER. 

CONTROL X1 
: 1 WITH COMMAND 

KMD-5802 
HPO-6702 
HPO-6703 

I 

I I 

Ii 

j. 

0-30' Amp (Selectable), Q-5VDC Out 

.. -------------.., , . , 
1 ERAHU-GTR ,( I 
[L3 M'-": 
:t~~ : , , , , , , , , 
1 . I' 
, I , , 
: MOUNtEO ON PHASE 'A'[ 
: LEG Of' MOTOR POWER •. r , , , , , , L.. _____________ .J 

MONITOR CURRENT STATUS 
OF EXHAUST FAN - EF-7. 

ENERGY.RECOVERY 
AIR ~f\NDLER UNIT 

ASU 
I 
I 

Services, .In 

81 ERAHU-OTS 

OTS 

MOUNTED ON 
NORTH WALL 
OF NORTH 

. SIDE OF 
BUILDING. 

03-COO? 

.9 



r 

( 

, 

~ =""" ,I,: : 

~ 
I ~ I 

~ 

.",~', ~ 

~ 

~M 

~ ~- I '" 

~ ~ ~-

~ 
, 
, 

, , 
~' ~ 

, 

ENERGY_tS:-~L,~ It:.KY UNIT 
POINT CHART & TERMINAL BLOCK LAYOUT 

(ERAHU-1, ERAHU-2, ERAHU-3) 

ERAHU1-KMD 

TERMINAL BLOCK 
WIRING DIAGRAM 

ERAHU2-KMO 

EW-VFD ,~ .;.. 
tRAHU2-Dl-J . 9 AG 

'CS • ~ + NR 
ElIAH112-DH 10 A 0 

, ~~~~II~:I~ '" HLS 11 ON 
ERAHU2-Dl-:'> G G 

"" ~ ~ + 12 24 

EHAHU2-D1-6 ~ ~ II 1 + 13' V:C ~;:l1iI';:';"W.W"" 
Ipy", .r'=if-! +14 G~":,~"'-

1= .rEU7 +15 

! o_~, _K'B 

-' 

TERMINAL BLOCK 
WIRING DIAGRAM 

ERU3-VFO 
[RAHI,I3-AO-l 

, , 

" 

, 

ENERGY RECOVERY 
AIR 'HANDLER UNIT 
F:'OINT'LlST AND TERMINATION 

- Filename: I 

& 
i iiew SLOG 

AR 

, " 
, 

CfD Services, 

, 

TERM INAL BLOCK 
WIRING DIAGRM1 

ERU1_VfD. ' 
(RAIIU\_OO_1 

ERU2·VfO 
ER~2-DO-2 

ER\J:!,.VfO 
£fIAHll3-DO-3 

N COMMUNICATlONSTRUNK 

\'~'AIN " '" irI 0 - TIE GaRDUNO WIRES 
0\:1 0 "" BACKANDTAPE R \OJ ' A 

, lim' , 0"' 8li 0 <D> . 
• ~ 0 (J> 
""u 0 (j)) 

o (J> 
o II> 
o II> 
o (J> 
o II> 

• 0 (J> 
M 0 (J> 

""U 0 ([) 

• 0 (J> 
o II> 

Office Information: 
TL ; s, ';0 

SPAREJIO 
SPARE I/O 

SPARE 110 
SPARE 110 

SPARE I/O -
SPARE1.1IO 

SPARE I/O 
SPARE I/O 

, , 

Inc. ~~~~_Klb!er~~'72956 
, IpH> 



ENERGY RECOVERY AIR HANDLING UNIT SEQUENCE OF OPERATION: 
SUPPLY FAN: 
SUPPLY FAN IS STARTED AND STOPP.ED BY HOA SWITCH AT VFD. WHEN SWITCH IS INTHE "HAND" 
POSITION, FAN IS STARTED AND STOPPED AND FAN SPEED IS CONTROLLED BY VFD KEypAD. WHEN 
SWITCH IS IN THE "AUTO" POSITiON, FAN IS STARTED AND STOPPED BY DDC PANEL DIGITAL OUTPUT 
(ERAHU#-DO-1) AND FAN SPEED IS CONTROLLED BY DDCPANEL THROUGH EMS INTERFACE 
(ERAHU#-AO-1). FAN SHALL TYPICALLY BE OPERATED CONTINOUSLY. FAN SHALL BE 
AUTOMATICALLY STOPPED BY FIRE ALARM PANEL, LOW LIMIT SWITCH (ERAHU#-DI-5), AND HIGH 
STATIC SWITCH(ERAHU#-DI-6) IN THE EVENT OF'ANALARM CONDITION. OUTSIDE AIR DAMPER AND 
SUPPLY AIR DAMPER (ERAHU#-DO-4) SHALL BE AUTOMATICALLY OPENED WHENEVER THE SUPPLY 
FAN IS IN OPERATION. DAMPER OPENING SHALL BE DELAYED ON START-UP BY A TIME b.ELAY RELAY 
UNTIL THE FAN SPEED IS AT 10% (TO PREVENT REVERSE ROTATION OF THE FAN). DAMPERS SHALL 
BE AUTOMATICALLY CLOSED WHEN THE FAN IS NOT IN OPERATION. FAN SPEED SHAL.L BE 
MODULATED AS REQUIRED TO MAINTAIN THE SUPPLY AIR DUCT STATIC PRESSURE (ERAHU-AI-1) AT 
SETPOINT OF 1.5 INCHES W.G. (ADJUSTABLE). ALL SUPPLY FANS SHALL BE OPERATED AT THE SAME 
SPEED. IF THE OUTSIDE AIR DAMPER AND THE SUP'PLY AIR DAMPER ARE NOT FULLY OPEN (AS 
INDICATED BY DAMPER END SWITCHES), THE FAN SPEED SHALL B.E LIMITED TO A MAXIMUM OF 10% 
(ADJUSTABLE). 
EXHAUST FAN: 
EXHAUST FAN IS STARTED AND STOPPED BY HOA SWITCH AT MOTORSTARTER. WHEN SWITCH IS IN 
THE AUTO POSITION, FAN IS STARTED AND STOPPED BY DDC PANEL DIGITAL OUTPUT. FAN SHALL 
TYPICALLY BE OPERATED CONTINUQUSL Y. FAN'SHALL BE AUTOMATICALL YSTOPPED BY FIRE 
ALARM PANEL IN THE EVENT OF AN ALARM CONDITION. EXHAUST DAMPER SHALL BE 
AUTOMATICALLY OPENED WHENEVER THE EXHAUST FAN ISIN OPERATION. DAMPER SHALL BE 
AUTOMATICALLY CLOSED WHEN THEFAN IS NOT IN OPERATION. FAN SHALL BE OPERATED AT 
.CONSTANT SPEED. 
EXHAUST BYPASS DAMPER: 
WHEN EXHAUST FAN IS IN OPERATION (ERAHU#-DO-3), BYPASS DAMPER (ERAHU#-AO-3) SHALL BE 
MODULATED AS REQUIRED TO MAINTAiN THE EXHAUST DUCT STATIC PRESSURE (ERAHU-AI-2) AT 
SETPOINT OF NEGATIVE 1-5 INCHES W.G, (ADJUSTABLE). WHEN EXHAUST FAN IS NOT IN OPERATION, 
BYPASS DAMPER SHALLBE CLOSED. . 
ENERGY WHEEL: 
THE SPEED OF THE ENERGY WHEEL (ERAHU#-DO-2) SHALL BE MODULATED BY DDG PANEL ANALOG 
OUTPUT (ERAHU#-AO-2) .. WHEN THE OUTSIDE AIR TEMPERATURE (ERAHU-AI-4) IS ABOVE 80 DEG. F, 
THE WHEEL SHALL BE OPERATED AT FULL SPEED. WHEN THE OUTSIDE AIR TEMPERATURE IS . 
ABOVE 50 DEG. F AND BELOW 80 DEG. F, THE WHEEL SHALL BE OPERATED AT MINIMUM SPEED (AS 
REQUIRED FOR CLEANING). WHEN THE OUTSIDE AIR TEMPERATURE IS BELOW 50 DEG. F AND 
ABOVE 30 DEG. F, THE WHEEL SPEED SHALL BE MODULATED AS REQUIRED TO.MAINTAIN THE. 
SUPpLY AIR TEMPERATURE AT SETPOINT OF 55 DEG.F. WHEN THE OUTSIDE AIR TEMPERATURE IS 
BELOW 30 DEG. F, THE WHEEL SPEED SHALL BE OPERATED AT FULL SPEED. WHEEL SPEED 
CONTROL, HOWEVER, SHALL BE OVERRIDDEN AS REQUIRED TO PREVENT THE LEAVING EXHAUST 
AIR TEMPERATURE FROM DECREASING BELOW 35 DEG. F (FROST CONTROL).' . 
HUMIDIFIER: . . . '. . . 
HUMIDIFIER CAPACITY SHALL BE MODULATED BY CONTROL pANEL FURNISHED WITH HUMIDIFIER. 
HUMIDIFIER CAPACITY SHALL BE MODULATED AS REQUIRED TO MAINTAIN THE EXHAUST AIR 
RELATIVE HUMIDITY AT SETPOINT OF 35% RH (ADJUSTABLE AT HUMIDIFER CONTROL PANEL). 

. CHILLED WATER CONTROL VALVE: 
CHILLED WATEReONTROL VALVE: SHALL BE. MODULATED BY DDC PANEL ANALOG OUTPUT 

. (ERAHU#-AO-) AS REQUIRED TO MAINTAIN THE SUPPLY AIR TEMPERATURE AT SETPOINT OF 55 DEG. 
F (ADJUSTABLE). 

ENERGY RECOVERY 
AIR HANDLER UNIT 
SEQUENCE OF OPERA TON 

& Services, 

, 

.03-C005 

. NUmber: 

11' 



. .. 

FAN COIL UNIT 
STAND-ALONE APPLICAITON 

HEATING & COOLING 

FCU#V1 
RETURN 

. HOT WATER 

PARTID 

FCU#-TC 
FCU#-R12 
FCU#XFR 
FCU#V1,2 

. 

FCU#V2 

SUPPLY 

r---I'I'''= Xc;;' V ~ ___ RETURN 

V '" CHILLED WATER 

~ 
(Jty 

r-------- SUPPLY . 

...----------,...----------------,-------------.---<-------------...,.-----------------------------------------------'---. 
" , 
: FCU#-TC : : 
: THERMOSTAT TERMINAL : ': 
1 LAYOUTDIAGRAM . 1 FAN COIL UNIT FCU#-R1 1 

, TH d ']. . L~·+---.,-, , : ERMOSTAT : : ,.---., 0Q : WIRING 3-WAY -w- : , D \.-1 I HEATING 9,.1 I i ' ,-- TB3 B ! DIAGRAM ,---' "--, VALVE lji 1 

~ 1 -~-: 
! ~ 0 : 2AMP . FCU#-R2 

. 'ii TB1· .OO~ B ,:,1 24VAC~~. 277VAC . L I'~" 1-~ ~ '/1 t6't0NG f--ilfll-+ __ 
, ~ (j) 0 ., II ,---' "--, VALVE I .. : ~~ 02

: II 1_ 

, ',FCU#-TCHfGH ~~ 
o OJP1 : _ ~ 

r HEAT 
TERMINAL : COOL' r-- ME_D ~ . 

DEFINITIONS : SWITCHED POWER I ~1Vl 
TB1 TB3: 

L1 ~PRrMARYSOURCEll~~~~~~~~ 
FAN SPEED HIGH ~~~~~~:. ~=~~_ FAN SPEED MEDIUM I. LOW ----" 
FAN SPEED LOW ! . 
FAN PRIMARY ~

L2_NEUTRAL ~HEAT I 
S NO CONNECTION e COOL : 

J e· REMOTE SENSOR (9 SWITCHED-I 
: <0 +.REMOTE SENSOR POWER: 

I @ FAN SPEED lOW I - REMOTE SENSOR 
: <D FAN PRIMARY .: +REMOTESENSOR 

ITB2 I 

'00 .. , I CD L 1 - PRIMARY SOURCE' I 
1_ @ FAN SPEED HIGH 1 1,.2 - NEUTRAL 
: e FAN SPEED MEDIUM. : NO CONNECTION 24 VAC , , 

, ~------ - ---- - -~- ---- -- - --------~ - -

. . . 

BILL OF MATERIALS 

QTY PART # .' MFG DESCRIPTION 

11 TB155'010 EIRE THERMOSTAT CONTROLLER 
22 RH1BUAC24 IDEC SPOT 120V RELAY WfSH1B-05 BASE 

11 XEE-6211-050 KMC 50 VA TRANSFORMER, 277f24V 
EIRE SEE VALVESCHEOULE 

4-PIPE COOLING & HEATING 
FAN COIL UNITS 

UNIT 
FeU-106 
FCU-10? 
FCU-110 
FCU-203 
FCU-303 
FCU-401 
FCU-402 
FCU-403 
FCU-404 
FCU-405 
FCU-406 

. 

AREA 
SERVED 

MECHANICAL ROOM 145 
RECIEVING 141 
LOBBY 132 
COMPUTER ROOM 221 

. COMPUTER ROOM 321 
CORRIDOR 400 
CORRIDOR 402 
CORRIDOR 409 
ELECTRICAL ROOM 412 
MECHANICAL ROOM 410 
MECHANICAL ROOM 410 

SEQUENCE OF OPERATION: 

. 

The controller shall sequence the fan speed (Off, 
Low, Medium, and High) and modulate the 
chilled water and heating water valves in 
sequenceqs required to maintian the space 
temperature at setpoint. 

FAN COIL UNIT 
STANDCALONE APPLICATION 

. 

. 

':;.~ ; " ' 

, 
e· , 

. 

, '.m'~ 
. 03-C005 

. rowing Numtler: 
elL) Services, Inc·I~~."B' 

. 12 



, , 

FAN COIL UNIT 
STAND-ALONE APPLICAITON 

COOLING ONLY 

PARTID 

FCU#-TC 
FCU#-R1 
FCU#XFR 
FCU#V1.,2 

,--------~------------~---T----------------------------~----_--~----__ ~_~ _________________________________ , , , 
: FCU#-TC : , , 
I THERMOSTAT TERMINAL I 

I LAYOUT DIAGRAM I , , 
~CJoQ t 

D ' , , ' '~-B' :, : ~ 0 - i FCU#-R1 i 
~ l 2AMP , [". : 

i T81' B'! Z4VAC~~=277VAC rf/,-,-'j tiitJLN-G--l"":"":'>,''''''I------.i 
: ~6>e, _ T~B2' 0:. II r_':-"=i VALVE " i I --- . I FCU#XFR II -'==='-- I - .: 

: eo: r,~------': 
:' .___- HIGH ----'.'--,. : 'oJP1 FCU#-TC . , , , 

I 0 ~(I)B3_ I. 

: TERMINAL COOL r- MED rx:- : 

OTY 
,9 

9 
9 

, 

, 

BILL OF MATERIALS 
PART # MFG DESCRIPTION. 

TB155-010 EIRE THERMOSTAT CONTROLLER 
RH1BUAC120lDEC SPDT 120V RELAY W/SH1B-05 BASE 

XEE-621 ·1-050 ' KMC 50 VA TRANSFORMER, 277/24V 

EIRE SEE VALVE SCHEDULE 

2-PIPE COOLING ONLY 
FAN COIL UNITS 

AREA 
, UNIT SERVED 
FCU-101 ELEVATOR EQUIPMENT 131 
FCU-102 ELECTRICAL 129A 
FCU-103 DATA ROOM 128 
FCU-104" ELEVATOR EQUIPMENT 127 
FCU-10S ELEVATOR EQUIPMENT 147 
FCU-201 ELEVATOR EQUIPMENT270 
FCU-202 TELE/DATA 271 
FCU-301 ELEVATOR EQUIPMENT 370 
FCU-302 , TELE/DATA 371 

, 

" 

SEQUENCE OF OPERATION: 
The controller shall sequence the fan speed (Off, 
Low; Medium; and High) and modulate the 
heating water\falve in sequence as required to 
maintian the space temperature at setpoint 

, - WI -~ , 
: . DEFIN'ITIONS SWITCHED POWER I ~ I 

~', TB3 TB2 i ro;;;;;ii;;;-,-----,---------r------r----r~,..------r----'r---:-.----I 
I l~,~.:.NEuT~L ~HEAT L1.PR[MARYSOURCE~~~~~~~~~~ ~~~~~~:~=~__ 1 FANCOIL.UNIT ~~:::=+~ '+17~/"'!$"~" INn CONNECTION e COOL FANSPEED,HIGH LOW B 
'I ",I_";'-R- 19 SWITCHED J FAN SPEED MEDIUM ,. I I" l STAND-AL.oNEAPPUCATION 

;;:; 1:+ POWER I FANSPEEDLOW - : ~;C0~O~L~IN~G~O~N~LY~===11:,~·rlt~~P: .. :·E~,:~r~~~~~~'~~~~~~~~ II . : FAN PRIMARY - r, 11 
" ' TB1 'I"'.".~' IR',f':'" '" " 
~~I : L2-NEUTRAl' : I~~' 12.rro;:e I, fontroc' Number: 

, :; Uj;"riilIM I NO CONNECTION <Si I I ~ , , In". C005 

,:'~ICANSPEED_~?W : -REMOTESENSOR ~ , FAN PRIMARY POWER : I . U1). Services, Inc, 14733,'!o~~:'"~:~~ 03-
~ r : + REMOTE SENSOR 'U . , : I • ,~www D,owinll Numbsr: 

• c ------ ----- - --- ----- - ---- " AR' 'F"'" , 13 
.' 



NON-LAB EXHAUST AIR TERMINAL 
FIRST FLOOR TERMINALS 

NON'LAB 
EXHAUST TERMINAL SCHEDULE 

. IE~~UN-=--I~----:"~:-~I'<~Eu~:-p~~,l0~R-l-'---1-A-T.~ ~~~. iQCLOCllA Ai'l:~~DTii~~AXxr~MiM~N"No TiJBSi g9"---~1 PF·~",_tRA!L~~~~~~~~~j 
SE ~""E""R.'7 100=-O5',,1"'006~~ ·75 '251 0 . NED . 

MJI'~107,107A,107 )7 1175 ~ 0 NED""·'"'-R.:<i7-+--------l 
-105 IBBY 1~'~~~~---~~~~7..~12-1~1~~~~ ~ 0 -RA 

ESl 144900 650 EC 
, , . IST-1',114 1825 }jEO- RA 

~Ofa 12d,13.,116, ,123 j ~- RP 

(Y A· '00 ~ 900 

CFM' 
CFM' 

. 

''''''''''_--/ 

Ul IAl ,All1,A' ltl 8(U 64C 8'-;;'0=t~~tiX§t=====~ 

i 
;RMA 330 .~g 

(3 ~IA1 ,A1J§ 10251102. ~=EN~ELUTa:A;LS=====l Uf 11· ;:~ __ --t-,4~1·7iirt5-,1",41'5H--",-:75;<--t~-;: 
I ;T \11j, ,-133 jjL 0 U ~ 

. 

r-----------------------:-----:------:---'--------------:---------------------.---1 
: Exhaust Terminal Unit Controller . : 
: TIE GROUND WIRES : 
I r----------------------:------------- --...,.----------, BACK AND TAPE- I "-rg , , I I R"'\ ET#-KMD1 I IN. 'OUT I 

! ! O~ ~ : 1. 11 JI~m.. ! r----------------"--:-------l 
I I I ,,,A I I. PRIMARY I 

: :- .,.. "'I M ,U I ._- § ~ [ i 0.5 AMP . : 
II ~~"''''IM~!3!3 ,'~~~ i ~ II FUSE I 
I I C!I C!I Z :i!: Zoo 0 m 0<;( C!l:_ C!I <"I I ~ I I I 

:: ONI ~11 2 3 4 5 6 7 8 9j~~~1 : ~ :: 'BYD'V'S'ON16~: 
iiOFFUI®.<ID®®®<ID<ID<lDIIG ~LtlICO)! ~ i!'- 120VAC i 
II . t~_ I 8 I I I 

j L-----------------c----------T\~t=- -- _____ J j j SE~~~pARY= j 
: . ., I I ,_ FU~~ .', ~ : 
I 'II ~ I 

-: : I 24VAC lr-: 
, , , ET#-XFR '== '.' L___ _ _ __ . _____ ,_ _ _____ _ __ ___ _ _ J l___ _ __ _______ J 

. 

BILL OF' 
PART ID QTY . PART # . 

~'f-'-l-+~'~r ~"cB~ 040 

. 

I CON1 

I'NPUTS 

ITRMOlo 

. 3,1 1 1 

-C' 12 
, 5,1 ' 3 

4 

4X4 

"0 I POINT 

I SPARE I/O 

1 SPARE I/O 

_ NETSENSOR MAPPED 110 POINTS 

. 

ITRM# ° , "0 , 
6,2 . 
7,8 2 SPARE I/O 

9,10 3 SPARE 110 

4 

SEQUENCE OF OPERATION: 

MFG 

KMC 
KMC 

. 

~~A' JCAIm1=; 1",2'"",01:'=:-24',-,-' V __ --'l 

,UN'TS 

I CABLE '0 

I CABLE '0 I DETAIL DWG ~ c"';;" 

. 

The controller shall modulate the terminal damper as required to maintain the 
exhaust air flow at setpoirll. The setpoint shall be equal to the supply air flow 
rate to area served less theoffsel. The offset shall be 0 CFM for neutral 
pressure relationship (Offices) and 100 CFM per door for negative pressure 
relationship (Toilets), 

CROSSFLOW 

ATO VERAHU 
. 

24" EXACT LENGTH 

1W POLY TUBING L~-~~=====~J--_-J PER MANUFACTURER'S 
SPECIFICATION -

ro;;;;;;;n;;;---,-----,-----,-~~ . .• "1"100 I " 
EXHAUST AIR TERMINAL """"' "fHA'I'" 

I """~" ",_, 
"'"',," 'om,", 

03-COOS 
& 

Orawirtq Number: 

,AR 14 



( 

, , 

, , 

NON-LAB EXHAUST AIR TERMINAL 
SECOND FLOOR 

'r-~~'~----------~----------------------~---'~----------~-. 
NON-LAB ' 

, 

~lall"T I III 1= , 

~~~~~~~I~D MAX MIN UNOCC JRE 
UNIT 

IP,I, 
,C 

: 201'~~;;-----+""'~~_202 LS FlI CF ~=",+-'-,---,--~---j 

11 ~C : ROQiiI 22C ST-, 12 475 0 N UTRAI 
r-2t )OMS 223, ,!7 '800 800 '350 

It ~SL -::: r~---t--Ci~ 'H-~ ~~(--+:*~+-------1 
I : CUL RE 246 :-229' 300 ~ ~ 
I 

:CULT~ 'O"n 300 2501 ~ , 
US SUPF '"0 575 350 1 ~~-R.'oi';;T+-~'----~-J 

~~'*8~T 258 "-~'T~ ",,:,-!-=--=--=--=--=~-=~~~~~~~~~' ~rNR~""RA?:=-1Lf----------I 
~RE CULTURE1§§:: "-~~, ~ou ~'--t65--

t 269 500 ' 125 I'!E...UTR " 

~~~~, '~~, ~5~ ~~ NE~LJT~F+-~--'--~ 25 

: CULTURE 266 18 425 27 100:HE 
I : 229 17 525 27t 0 'RAL , , "'-'-'-==+---~---j 

" 

, I 

'LLER 4X4 , I I 

I,NPUTS , 

I TRM' I' I "0 POINT , 

3,1 l' SPARE I/O 

4,1 . 12 SPARE-liD' 

5,1 I' SPARE I/O 
, 

I 4 FLOW ) INPUTI 

NETSENSOR [fO POINTS 

, 
, 

ITRM. I. I POINT I I CABLE 10 

.,2 ' 1 , SPARE 110 

7,8 2 SPARE 110 

9,10 3 
' ' 

I SPARE I/O , 

4 JTONI 10UTPUTI 

SEQUENCE OF OPERATION: 
The controller shall, modulate the terminal damper as required to 
maintain the exhaust air flow at setpoint. The setpoint shall be equal 
to the supply air flow rate to area served less the offset. The offset 

, shall be 0 CFM for neutral pressure relationship (Offices) and 100 
CFM per door, for negative pressure relationship (Toilets), 

CROSSFLOW 

r---ExhausCfermTnaIUnit-Controffer--------------~---------1 ,;~~c~ A 
1 r---------------------------------- -------------, ~~c~~'bN_PA~~RES 1 11 
,r '0 g m ETiI-'KMD1 :,: ~:m ~:r, r---------------------, _____ , 24~ EXACT LENGTH L-+---lf----j 

~ ~ 1/4" POLY TUBING 1~-=======1----,---' ! I . ~ _ - I I PRIMARY I . .pER MANUFACTURER'S ' 
~ c 0 ..- N (') a?: 0 : : 0.5 AMP : -

, 

I Z Z ,.... N M ~ 5 5 . ~ ~ ~ I j t I FUSE t. SPECIi=IC.ATJON ' 

i aNI ~I ~ ~,~ ~ ~ ~ i ~ ; ~ 1~ 1~ 13 i z i i BY DIVISION , • .cv ~ i ro;;;;;;;;".;-;;;;;,~---,----r---'----,--'-I~'""'" • 
i OFF, U I® ® ® ® ® ® ® ®IIG Q ® D DI=i I r i 120VAG i EXAHUSTAIRTERMINAL ,,' ~, a 

, IF"', 

! L ______ , ____ ~·~.:. _______ ~ ________ I_~J_\ __ ~ _______ J [ ! SECONDARY: ~. ~. 
:. - ' -' =-\~_!:::\..= = : : 2 AMP r:== : 1:~~5~_. jProje<:~:,on"gerl II ~ 

[ '= , ':: '~' "lotJ! ~ IITI\ S ' 

l ___ " _____________ ~_____ ___ __ _ ____ ______ _ _' __ _ ____ J i 24 v~~ = __ ~j : C;R,' !\.i.b.J' erVICeS, 

" ~"'" ~m,"' 

03-C005 

, , 15' 
~"" "'m .... 

, 

" . 



NON-LAB 
UST 

NON-LAB EXHAUST AIR TERMINAL 
THIRD FLOOR 

I t " ~ 

UNIT . ~~~0:n . ~~. C:FM CFM ~ 
T:3oi ~013n2 
r-302 I ~304 

.425 0 ~TRAL 

04"')3----,--+--'1.,;) 0. 0 'E~UUT"'rIRAi7:=-L+--------'-1 
,T-303 I . 
,T'304 P:I. ( 

~ I ~ 00· 1 ~~; ~rRli7:=_+__'-----'-----l 
I ~314 ISI-30 .;;-t_--;;--+,*,,,,r~RI,:=. -+---------1 

I P.I..~. 4 *-I--;;--H,*,El",JTI~::7-t--'-" ___ -I 
I P.1. I , . 4~ ~_-7-~""E",lJTI=~+-_--,-__ ___'_1 

:~~-: ~ ~ . ~~: :~O 3(' @.I 

IET-321 ?J;:ELLI@~'" ~~~-----jf--- ~+~35;~(0-'f15~(H iAL 

~ ~I UlPMEI ~38' _ 347 ~~~ 5~~ ~~~ ~U~T!I36h..~iA~L:t=~~=_-~=_--=-=...,. --=-=~ -j~ 
~ TiS i! -3: 300 50 100 ATIVE 

~I 3c:;ELLANEOUS ~ ~~~ ~~--'1~'5 *--I(f-::. E=i'LUc;;lTRA~L+-____ '-j 

~ EC tJfPMEi\ff358 725 SOC 20 E~LU~IT@RI~L~=====~ 
I ULTt· 3nn 250 250 100 ~ . 

~INI 369 I SI ~ I ;00 125 O' NEUT:~ 

~~~ ST ;<----j-,Pffi~iti ~~~:#.~~=====-=--=-~ 
~ . ~E366 . <1.8 27 ·10 ~O'M 

3T-317 ~,,~, 

. 

r-----------------------~----~------~--------------~--------------------, 

II \",II -- r ~ 

I 
MFG I 

~~~IV ----II 

SUPPLY AIR TERMINAL UNITS 

CABLEID I OETAILOWG ~IGA~LE 
. 

>iNPUT) 

. 

. . 

I" I POINT CABLEID I OETAILDWG ~lcA~LE 

-""- 1 SPARE If a 
7,8 2 I SPARE 110 

.9,10 > I 3 I SPARE 110 

1 4 'UCAITON DEDICATED OUTPUT) 

SEQUENCE OF OPERATiON: 
The controller shall modula.tethe terminal damper as required to 
maintain the exhaust air flow at setpoint. The seipoint shall be equal 
to the supply air'fiow rate to area served less the offset. The.offset 
shall be 0 CFM for neutral pressure relationship (Offices) and 100 

. CFM per door for negative pressure relationship (Toilets). 

FROM 
SPACE 

ATO 
VERAHU [r __ ~_~~~~~~~~~~_i_~~I __ ~_~~~_C_~~-~:~~~~~C, ~~c~~'bN{'A~~RES ! : : . 1 ul '"' .' .' .ET#-KMD1 : 'N OUT 

II __ yWUUUI ::J I I If"'t. IlOOl -. I 'z <{ill JI<m 
11 . ' -l ~ r-------------------·-----1 

24" EXACT LENGTH 

{ I I CI) I PRIMARY I 

i': O~~N<')~gS oo~ i, _~ 'i ~·Bt~P·] 
II aClt;ZZOOO(Q<c&a,<t u I I 

:: ON '_11 2 3 - 4 5 6 7 8 9 10 11 12 13_. l z l:· BY DIVISION 16 ~ -J 

:: OFF U J<!D <!D <!D <!D <!D <!D <!D <!DJIQ ( <!DID IDI=: ~ ,: '120VAC ' 

! L - ------ - - - ----t\-~-r~--~-~-~-~-~j~' ~~8~~~~==d,!±=;SE~C~20~AN~~'lR~ . 
: L :~r- r--~ 
: 1 24 VAG lr-
L ______ ___ _c _ _ _ _____ __ J' . ET#-XF:13 == 

1/4" POLY TUSING l_~======~l--_..J _ PER MANUFACTURER'S 
SPECIFICATION 

pO~~~~~~'~~-----~~======~=='==~~~~~~~-l3.,~~·~I~$1 
EXAHUST AIR TERMINAL ~, 

BIOTECHNOLOGY BLDG
),AR, 

.. 

I w '" I"'"'" '1 '; ".' ~ 
. )ir..ce r i· 

P,ow;,.g /'lumber: 

16 



NON-LAB EXHAUST AIR TERMINAL 
FOURTH FLOOR TERMINALS 

NON-LAB 
EXHAUST TERMINALSCHEDUL E 

UNIT 
ET -401 
ET-403 

AREA .. 
SERVED 

HEAD HOUSE 403 . 
TOILET/LOCKERS 401 ,406,406B, 
407 4078 408 

. 

ASSOCIATED 
TERMINALS 

ST -401 
ST-403 

MAX 
CFM 
2925 

800 

MIN 
CFM 
2925 
800 

UNOCC PRESSURE 
CFM BIAS 
1175 NEUTRAL 

175 NEGATIVE 

. 

r------------.---------------------'--------::---------_-___________________ , 
: Exhaust Terminal Unit Controller . : 
! f------------.-----':...--------:..-----;- ---------.---, ~~C~~ON~N.pA~~RE5 .: 

. 

11 . go ET#-KMD1 :. IN OUT I 
:: Ir==1 '" - , £J"Lm. jJ"m ,. II ~ v lLlWW I ~ ! r------------------------1 
II I (IJ II' PRIMARY I 

It 0 ~ ~ ~ ~ 1 5 1 1 0.5 AMP : 
I I ~ Z T'" N_ <"l ::l ::J ::J ~ ~;;; I i=;: I I FUSE· I 
II (!)ClZ~~oOOC:O«C)(!)N I t3 II I 

" ~ I - L I J-....:, I 1 liON 1 -234 5 6 78 91 11121 I Z II BYDIVISION161,-'-../ ~ I 

! ! OFF laD <ID <ID ® <ID ® aD <IDU~ ~ ~J12J~ro:::::oJ! gi ! : 120VAC I 
" ~\' " , i L _____________________________ ~,-1-\ ___ -- _____ J l' ! SE~~~AR~ .j 
I =\.: I 'I I 

I II F~. ~: 
I 1 I I , " 
I 'I I 24VAC ~. Ir- I 

L ____ . _ _ _ _ _ _ ___ -_ _ _ _ _ _ _ _ _ _ _ _ _ 1. t~ __ ~T!-~~13 ~ ____ _ J 

cj ~1 . <MD-7Oc ,-- ~<-'---t+1~<EE-m1-04o 

INPun 

TRM_ • 

3,1 .' 

-..1:.' 2 
5.1 3 

4 

. I-
6..> 1 

~ 2 

9,10 13 
14 

LER -,X4 

I "0 I POINT 

SPARE -""-

I SPARE 110 

. SPARE 110 . 

. 

I "0 I POINT 

'~~. 
, SPARE 110 

SPARE 110 

DAMPER 

. 

SEQUENCE OF OPERATIOr.l: 

-

DDC LOCAL C( 
40 VA TRANS 

. 

. 
CABLEID 

. 

CABLEID 

R, 
,v 

. . 

DETA1L DWG I ~~ ICA~LE 

. 

The controller shall modulate the terminal damper as required to maintain the 
exhaust air ficiw at setpoint. The setpoint shall be equal to the supply air fiow 
rate to area'served less the offset. The offset shail be 0 CFM for neutral 
pressure relationship (Offices) and 100 CFM per door for negative pressure 
relationship (Toilets). 

.' 

( 

A TO 
YERAHU 

24" EXACT LENGTH 

·1/4"'PQLYTUBING l_~=======t---~ PER MANUFACTURER'S 
SPEC1F1CA T19N 

'''.' . I . , 

EXHAUST AIR TERMINAL 

. 

& 

',,';J.' BLDG 

ill Services, 



TERMINAL UNITS WITH 2-WAY VALVE REHEAT 
VARIABLE VOLUME SUPPLY TERMINAL SCHEDULE 
NON-LAB 

SECOND FLOOR 

, 

FIRST FLOOR 
SUPPLY _ '2.1,-' [II SUPPL '(TERMINAL SCHEDULE 

MAX MIN UNOCC MAX MIN UNOCC 
UNIT AREA CFM C M CF M UNIT AREA CFM CFM CFM 

, 

THIRD FLOOR 

SUPPLY tSMlliAL 

UNIT ' AREA 
l::;r-l02 [~101,101A900 ST-205 ADM[NSUPPORT200 600 100 0 '300 

, noov100 3UU ST-208 ADM[NSUPPORT200 600 100 0 
o 
o 

~AX MIN 

ST-211 WORKICOPY200A 250 125, 0 (300A 125 0 
I-IU' :107 ' 475 ST-212- CONFERENCE ROOM 220 925' 250 0 1320 925 475 U 
[-- ~AR 107, 107A 107B ~'¥-0--i--'_5~25+----7:0:---1 f.:;S";T~-2:-;1~5+-:B:;:;R::;EA::;K",RO",O::;;M~22::.2 _____ -+,1-i=15,,,0<+7:57;;;:5+--;;0:---1' '322' 1150 ~oF+--ii-0' '----1 

~r-1' D[REC 115 375 ZOO 0 ST-216 SEMINAR269 500 125 0 ' (369 0 'oUU 'ILO U 
1--1', ,114 , ZOO 1000 ST-217 SEM[NAR229 525 125 ',0 7 (329 ' 0 525 125,0 

S[-llL 1113 400 .zOO 0 ST-218 T[SSUECUlTURE231 325 0 0 ,CUlTURE331 0 325 U U 
ST-'113'R'" 119,121 850 450 U ST-228 M[SC, SUPPORT 247 475 250 50 " M[SC, ~ ~O 50 
::;[-'114 II A" I , 11175 600 0 ST-230 EQUIPMENT238 650 400 100 IST-330 ~,-,'-_' ___ -+~ 650ii-f--;..;;;;4UU-+_;;:100""IC0---4 

ST-',15 "UK, , 11025 ooU U ST-232, M[SC_SUPPORT;137 500 250 0 ~iitTi[ssiUE,cuciLTiURE~':3~51~' ~~~$'1001~115mo~~0~ 1::;[-' 16,~ 11500 ~ 0 ST-233 T[SSUECULTURE251 200 150 0 IST-343 'CULT~=..:'3"",--66-'---___ 1----'~0-=-OO+-=11",500~_-=-CO=---I 
[-' 18 I STORAGE lL" 010 ~ou a ST-243 TISSUE CULTURE 266 200 150 0 I::; [-3451 MISC, i 350 475 250 50 

[ -' : ~ ~ nd~:8 ~*u+~",u",:C(~+-~,;~ 0;;--1 f.:;~"'~~:;'::;:"'"~ +-:,~O!!~:;,:uC",[~~:-::~o:-r;:~T O"'2~7~ ",25,,-0 ----+-;ci""~~ct-.".~~i2~<+--i1 ~~~:-', -l ~"')"" S;lT"'TIU""1 : 3;;;;-60--C+-;;-136~u50~u+~~00ct_-i&r--~0°rl 
'-'ILJ ,135' 275150 0 ST-249 POSTDOC/GRADSTU260 ' 1300 650 50Q ~~~P~O~STg'D~OC~'/G~RA~D~)S~TTgU'L~360===1=1~00~OCO~~~0~0=4~000=1 

ST-124 ~140 1400 700' 150 ST-250 POSTDOC/GRADSTU260 1000 500 400 IST-35' IPOSTDOC/GRADSTU339 13UU oou 500, 
ST-125 ~40 1'~ 700 150 ST -251 POST DOC IGRAD STU 239 1300 '650 500 ~: ::;j; [j -3~!Jo~Ltl p~o~sn-t' D~O~c"t ,f' G~R~ADt) S~;lT~II~ 33~9=====~=1~ 0~COOt~~500~ICO~==4~CO~OO=~ 
::;[-126 -MeNIA""e:>~143, 111)00 500 150 ST-252 POST DOC/GRAD STU 239 ' 1000 500 400" , 
ST-127 ~ ';( ,149iOO Z50 0 ' 1-, ,-_+----,-------~-+_-+____+-___l 

1::;[-1281:>eNIUK r( 300 150 ~ , 
I CL ,JA1' 115UO 1500 1500' 

IST-130 RM_A112,A110~Al07,A104 7"5 775 
T-131 I CORRA100,A101,A102,A108,A111' 11[ 1050 
;-13Z =,:,-RMA116,A117,A118 670 670 670 

'33 IRe 13,A114,A115 1200 1200 1200 
iTo' 34 " 1 CH (140 ' 1400 11.1QQ. '1400 

'140 1400 11400 1400 

, , 

,--=",~=~,------~------,-------'---,-,--~~~ A 7/31/03 ,IS 

SUPPLYTERM[NAL ~====' =t==~~""""~::::t~~~~ SCHEDULE OF CFM SETPO[NTS f---
'_F~;I~~:I~r - i I information 

~ 
:"sy~ I & 

"'U, I nr.v BLDG 
AR 

, ,JL Services, 
" 03-C005 

~'''' ,.m'''' 
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. 

TERMINAL UNITS WITH 2-WAY VALVE REHEAT 
VARIABLE VOLUME SUPPLY TERMINAL SCHEDULE 
NON-LAB 

, , 

. , 

FIRST FLOOR , SECOND' FLOOR THIRD FLOOR 
SUPPLYTERMINAL SCHEDULE SUPPL Y.TERMINAL SCHEDULE .' SUPPLY TERMINAL SCHEDULE 

MAX MIN UNOCC , MAX MIN UNOCC . .. MAX MIN UNOCC 
UNIT AREA CFM CFM CFM' UNIT. '. AREA . CFM CFM CFM UNIT AREA CFM CFM CFM 

ST-t02 ADMIN SUPPORT 101, 101A 900 450 0 ST'205 ADMIN SUPPORT 200 600 100 0 ST-305 ADMIN SUPPORT 300 0 600 100 0 
ST-104 LOBBY 100 300 150 0 ST-208 ADMIN SUPPORT 200 600 100. 0 ST-308 ADMIN SUPPORT 300 0 600 100 0 
ST-105 LOBBY 100, 100A 775 400 0 ST-211 WORK/COPY 200A 250 125 0 ST-311 WORK/COPY 300A , 250 125 0 
ST-t06 SIMINAR 10T 825 475 0 ST'212 CON FERENCE ROOM 220 925 250 0 ST'312 CONFERENCE ROOM 320 925 475 0, 
ST-107 SIMINAR 107, 107A, 107B 1050 525 0 ST-215 BR~AKROOM 222 . 1150 575 0 ST-315 BREAKROOM 322 1150 575 0 
ST-110 DIRECTOR 115 375 200 0 ST-216 SEMINAR 269 . 500 125 0 ST-316 SEMINAR 369 0 ··500 125. 0 
ST-11.1 CONFERENCE 114 200 100 0 ST-217 SEMINAR 229 525 125 0 ST-317 SEMINAR 329 . .0 525 125 0 
ST-1'12 RECEPTION 113 400 20Q 0 ST-218 TISSUE CULTURE 231 325' 0 o . ST-318 TISSUE CULTURE 331 0 325 0 0 
ST-113 ACCOUNTANT 119,121 850 450 0 ST-228 MISC. SUPPORT 247 475 250 50 ST_328 MISC. SUPPORT 347 475 250 50 
ST-114 ACCOUNTANT 123,124,125 1175 600 0 ST-230 EQUIPMENT 238' 650 400 100 ST -330 EQUIPMENT 338 650 400 100 
ST-115 WORK-STOR 113A,116,118,120,122 1025 550 0 ST-232 MISC. SUPPORT 237 .. 500 250 0 ST-333 TISSUE CULTURE 351 200 150 0 

( ST-116 AUTOCLAVE 142 1500 800 0 ST-233 TISSUE CULTURE 251 200 150 O. ST-343 TISSUE CULTURE 366 200 150 .0 
ST-118 STORAGE 129 

. 
675 350 0 ST-243 TISSUE CULTURE 266 200 150 0 ST-345 475 .. 250 50 MISC. SUPPORT 350 

ST-119 CHEMICAL STORAGE 136 275 250 50 ST-245 MISC. SUPPORT 250 475 250 50 ST-346 EQUIPMENT 358 650 400 100 
ST-121 SAMPLE QUARANTINE'138 450 400 50 ST-246 EQUIPMENT 258 650 400 100 ST-349 POST DOC I GRAD STU 360 '. 

, 

1300 650 500 
ST-123 STORAGE 135 275 150 0 ST-249 POST DOCI GRAD STU 260 1300 650 500 ST-350 POST DOC I GRAD STU 360 1000 500 400 
ST-124 GROWTH CHAMBER 140 1400 700 150. ST-250 POST DOC I GRAD STU 260 1000 500 400 ST-351 POST DOC I GRAD STU 339 1300 650 500 
ST-125 GROWTH CHAMBER 140 1400 700 150 ST-251 POST DOC I GRAD STU 239 1300 650 500 ST-352 POST DOC I GRAD STU 339 1000 500 400 
ST-126 EQUIPMENT ACCESS 143 1000 500 150 ST-252 POST DOC I GRAD STU 239 1000 500 400 
ST-127 DIRECTOR'S OFFICE 149 500 ·250 0 . . 

ST-128 SENIOR ACCOUNTANT OFFICE 148 300· 150 0 
ST-129 -Cl GAGE WASH A103,A105,A109 1500 1500 1500 
ST-130 HOLD. RM. A112, A110, M07. A104 775 775 775 
ST-13t CORR Al0a, A101. A102, Al0a, A111- 1050 1050 1050 
ST-132 PROCEDURE RM A116, A11I. Alla 670 670 670 
ST-133 PROCEDURE RM A113, A114, AllS. 1200 1200 1200 
ST-134 GROWTH CHAMBER 140 1400 1400 1400 

, 

ST-135 GROWTH CHAMBER 140 1400 1400 1400 
. 

'. 

DrawilllJ TItle =[R=~~o~n'hTK . , 7/31/03 " SUPPLY TERMINAL AS~1l101I.1 12/17/04 SCHEDULE OF CFM SETPOINTS -~-
, ~$ 
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TERMINAL UNITS WITH 2-WAY VALVE REHEAT 
CONSTANT VOLUME 

SUPPLY TERMINAL SCHEDULE 
UNIT AREA CFM 

ST-244 CORRIDOR268 150 

24" EXACT LENGTH 
114" POl. Y TUBING 
PER'MANUFACTiJRE~ 
SPECIFICATION 

ZONE 
SENSOR 

o 
ST#STS '. 

I 
I 
I 

. I 

r--

ST#-V 

RETURN _ K tr::--~ 
HOTWATER ~ 
SUPPLY _ .... - ... 

ST-248 CORRIDOR 257 • 350 
ST-253 CORRIDOR 248 300 
ST-313 CORRIDOR 319 300 . 
ST-344 CORRIDOR 368 150 
ST-348 CORRIDOR 357 350 
ST-353 CORRIDOR 348 300 

ST#DTS 

\oI\tII'4 

r - ------ --- - ------------ -- ----.- -- -- ----- ------------'1 TIE GROUND WIRES 
BACK AND TAPE 

I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
1'1 
I I 
I I 

- I I 
I I 
1"1 0 
I I 
r IOF 
I I 
I I 
I I 

IN 
I 
I 
I 
I '" z~m 
: ~ 

.... NIO 9:'~ 

OOT 

~~~ ~ <'>~ ,,!Eft:; : ~ 
o ~ I- a:: (.) III « (!) ~ - I () "tLJl-"l:-r 

4 5 6 7 8 9 10 11 12 13 14 "15 : ~ I ,-

®® llCDII®®U G ® D IDI=i "l 
: L _______ ~__ _ _______ _ -----------~~~- r~---~-j~~ I 
I TO 
: SPACE TEMP tt 
I ST#-AI·1 
I 
I TO 
: DISC TEMP tt-
I ST#-AI-2 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I· 
I 
I 
I 
I 
I 
I 
I 
I L __ _ _ 

. 

L _ __ _ ___ --- ____ _'- __ J-'..J 

PART 10 

ST#-KMD1 
ST#DTS 
ST#STS 

ST#-XFR 
ST#-V 

CONTROLLER 

. INPUTS 

-SilL OF MATERIALS 
QTY PART # MFG 

7 KMD-7003 KMC 
7 STE-1402 KMC 
7 STE-5011-10 KMC 
7 HMO-5036' KMC 
7 XEE-6111-040 KMC 

KMC' 

. 

DESCRIPTION 
DOC LOCAL CONTROLLER 
DUCT DISCHARGE TEMP SENSOR 

SPACE TEMP SENSOR 
2"X4" MOUNTING PLATE 

40 VA TRANSFORMER; 120/24 V 

SEE VALVE SCHEDULE 

4X4 KMD·7003 SUPPLY AIR; TERMINAL UNITS 
. 

. 

TRM # # 'DEVICE to POINT DESCRIPTION . CABLE 10 DE,TAllDWG I ~~E C~L~ 
3,~ 1 ST#STS SPACE TEMP 

4,1 2 ST#DTS DISCHARGE TEMP. ST#-AI-2 CWDETAIL-2 A-1 

5,1- 3 SPARE 110 

4 FLOW SENSOR (APPLICAITON DEDICATED INPUT) 

NETSENSOR MAPPED 1/0 POINTS 

NOT USED - C-1 

NOT USED C-1 
··~--~~----~~~=-----------------~----+-~--·---r~C~.,~--~ 

NOTUSED-

OUTPUTS 

TRM # # DEVICE 10 POINT DESCRIPTION CABLE ID . DETAIL DWG .1 Wf,~E C~lE 
6,2 1 SPARE 1/0 

7,8 2 ST#-V REHEAT VALVE 8T#-D0-2 

9,10 3 SPARE I/O 

4 DAMPER ACTUATOR (AP,PLlCAITON DEDICATED OUTPUT)· 

Corridor Supply Air Terminal Sequence of Operation: 
. . .. 

Thecontrollershall operate continuously and modulate the 
terminal damper as required to maintain the air flow at setpoint 
(constant volume). The controller shall modulate the heating 
water control valve as required to maintain the space 
temperature at setpoint of 72°F (adjustable). 

I ~·U'PP'::YTERMINAL 
CONSTANT AIR VOLUME 
CORRIDOR TERMINAL UNITS 
2:WAY REHEAT VALVE 

, 1'1"1"--",,
• 

. R'"'~ ". 
'ASU ' 

I & 

.AR 

. 

. 

b;:I~ , .: "I ; ." 
om~ I ,; 

.~ . 

IUlJ Services, 
19 



. .. . . . 

TERMINAL UNITS WITH 2-WAY LARGE FLOW VALVE. REHEAT PARTID QTY PAR~'~~70FMATERIAL~FG DESCRIPTION 

CON~ANTVOLUME iSIUIPiP~~fT:E;R~M~INIA~L~S:C:H~ED~UIL~E=~··~i~~~~·~I~11Itl~IKIM~Dl~~I~·IKIMIDI~IOOI3~~~~.KIMlc~·~IDIDICILI01cl~icloIN!TIRIO!UIEIR~~~1 UNIT 1 AREA IMAX CFM IUNOCC CFM STI17-KMD2 1 KMD-1151 KMC ROOM SENSORlADJ SETPOINT 
,-- ST-1171 RECIEVING141 1 1575 1 0 ST117DTS 1 STE-1402 KMC DUCT DISCHARGE TEMP SENSOR 

STI17'XFR 1 XEE-6111-040 KMC 40 VA TRANSFORMER; 120124 V 
ST117 -V rGROUNO ISOLATION LIGHT BULB:-A GLOWiNG - - --------.., ~S,oTc!I~I,,7 -=!L7S,-_-+-!-I-1~P::;SS'.R!:!:.-IL __ -If-~K"E"L!cE,--+,"P~H;;07T~O:,:S~E~N:;;S~O~R;"=."..._~ ____ i 1 

I SULB INDICATES IMPROPER PHASING WITH POWER I 1 r KMC 
: GROUND AND SIGNAL GROUND. CORRIlCT PHASING -'Y.;<- J ,::S~T=I~I~7:-=V:::===I===========· ====S=E::,:E::V=A=L=V=E=S=C=H:E:D:U=L=E=======~ I I SO LIGHT BULB EXTINGUISHES. [> :>f' " : r 
:- ~~~~~R 1SVOC FAIL-SAFE r r:C:;O::.N"T"R::O::LL::E::.R::.·_"'X:::''--'-KM:::::0"-7"O::03'-__ -'--'S,,U::.P,,PL::Y"A"IR"·.:.T::ER"M,,. I"N:cA"L "U"NI:::TS'-__ --'-· __ -'-_____ -11 ··RETURN_ ~. 

HOT WATER 

SUPPLY STl17DTS 

I~ 

: ACTION GNO ~y , DIRECTlQN-: INPUTS 

i II I III I ~. @> ~ @@IIIII' II! f-'!-TR"M-"'.T.CTD"'E::V",C"'E=-,:::O'-T::P:::O",N:::T=O:::E:::S:::CR"',=PT=,-=O"N---.,--'----"C-A-8-LE-'-0-. :'O-E-T-A-IL-O-W-G-"~,,",~~"E'."'C""I;"'''E-II 
• > I ~3~":-+'~.I-.~ST~'C"~7"DT~S~-I-':D",'S~C"H"A~R:cG::,E':cT,:,E~M",P=-::-_______ -+S",T~''!'~7''--A~I-:.!1+'C''W~D'''E''-T"AO!I~L-~2+..;,.,.~' +_~ : 0 ~ ...... - IN OUT + t5 0& ~:r 

I U U 24 VAG (0 - 5V) u 0 I ,-;'~' ':-+2;tS",-T,-'C"!.7-:,:L"S'--I-':0~C"C=L='G,:H~T~S",EN,:,:S~O~R",· _______ -+Se.T'-'C'1!.7:':-A~I-:=2+ ____ +-'A-"='-' +_-
: MODULATING (0 -~o:'l I r 
I LARGE FLOW _ RED GREE"N]BLACK : 10-":::' 1-,-+3+_-'--,~-,----,-,S"P"A"R"E-"IIO"--_-' _____ -'--__ .....l_~_-l ____ ~:--'-+ __ 

Iv 
: VAlVfACTUATOR ±t* -WHrre .: 4 FLOW SENSOR (APPLICAITON DEDICATED INPUT) 
L __ ~~________________ -------------Jr-N-E=T=S~E~N..;SO~R-~M=A~P~P~E~O~,~~P~O~,N~T~S~~~~~~~~CL-~---.....l----~-'---L-~1 

24" EXACT LENGTH . 
1I4"POLYTUE!ING 

• PER MANUFACTURER'S 
SPECIFICATION 

·STI17-KMD2 
6 CONDUCTOR 
FROM CONTROLLER 
TO NETSENSOR 
MOUNTIN.G BOX. 
KEEP WITHIN 75' 
OF CONTROLLER 

ST117-AI-3 

ST117-AI-4 

"'.. '" = ,L;~=~==:.j--I1 ST117-01·1" 

I~"'J; 

CABLE IS P_USHED THROUGH 
SHUTTER BUSHING OR THROUGH 

SHEILD WIRE IS FOLDED 
BACK AND NOT USED. 

FLEX,CONDUIT. TO CONTROLER ) 
WHITE SIGN~L REnJRN WIRE IS NOT USl;:O. 
THE CONTROllER I,ISES.THE 24 VAC, . 
RETURN (COMMON) AS COMMON NEUTRAL. 

r-~----------- . - -.:...------------'--------------------------------- .. ::-., 
: SupplyT ,;;"",inal Unit Controller .. i 
r------ ---------~--------_:-.---~-----.:.-- -----------~l ~~~~(~JiNIA~~RES : 

]' 'A ST117-KMD1: IN OUT : 
1 \,.,II I::.:: I 

: I ~ ""'" 0 mm ' S jJ~m jJ~m : 
: - I ~ : 
I I (I) I 

lit. N/O.", >~: 5 . i ~ ~ T" N M .~ "'" 0 0 1= 
] CI CI Z ~ Z o· f! ~ ~ 8 IJl _« 5: -a ~- i·() I 
: O~ 1- 2- 3 4' 5 .'6. 7 8 9 10 11 12 13 14 15 : 3 : 
i bFFLUJl1Q.J >JiD (D ® ® ® II ® ® Q a ® jL!~=i 1 1 
L__________ _ _ ____ _ _____ c ______ I~J~ c__ __ g _____ ~J ~ , 

. .,' C\_'=_\ = :-
ro . = 

I DISC TEMP tl: 
I ST117-AI-1 , 

.ITO '.~' -, . i UGHT SENS~OR~'J)=-__ 
] lST117-AI-2 r 

. liTO J 
CABLE CONSTRUCTION FOR NETSENSOR I I . VALVE 1- r---------~------------'---"l I 

LENGTH UP TO 75 FEET I . i ST117-A0-1 1- . SECONDARY ST#-XFR I : 
I I......:.... t 2AMP 1"=:=' I I 

W~==t»I::· ===W ! ! 1 ~~~Jf.~T~ERINPUT2 :' ~ . ~ j ! 
{t I : 124VAC l- .J;--~:: 

BLUE BLUE I i, ST117-LS I, . ST117-XFR ~ I, :, 

WHT/BLU ~~ WHTIBLU :;=e OCCUPENCY SENSOR I PRIMARY I 
1 GREEN. . GREEN : -: I . 0.5 AMP J. I 

, I WHT/GRN . WHTIGRN I I . \ .: BY DlVIS!ON 16 FUSE : : 
: ORAG'NE .ORAGNE : I' . I 120VAC ~;r I -I 

'~~~~~~~_c _____ ~ __ ~H;:~T_J l ______________ ----~--~~~L~~~~~~~:~~~~ ________ c_J::: _________ ,:::~",,_o,,"~,,_:,)j .. 
. 

ST117·KMD2 SPACE TEMPERATURE ST117-Al-3 C-1 

SPACE SETPOINT ST117·A1-4 C-1 

OVERRIDE ST117·DI-_1 c-l 
. . OUTPUTS 

. TRM# #. DEVICEJD POINT DESCRIPTION GABLEID DETf.IL DWG ~~~ TY 
CA~LE 

6,2 . 1 STU7-V REHEAT VALVE ST117-A0-1 CWDETAIL-4 A-t-

.7,8 2 SPARE 110 

9,10 :3 SPARElfO 

4 OAMPERACTUATOR (APPLICAITON DEDICATED OUTPUT) 

Supply Air Terminal Sequence of Operation: 

Air terminal mode of operation is ejther ."Occupied" or "Unoccupi€1d" based upon status. 
of room lighting. ("Occupied" when lights are "ON" and "Unoccupied" when lights are 
"OFF"), The· controller will modulate the terminal damper and the heating water 
c:;ontrol'valve as required -to maintain the spac.e temperature at setpoint. 

During the "Occupied" mode of operation, the setpoint shall be adjustable by the - . 
occupant at the thermostat between a minimum of 68 deg. f and a maximum of 75°F. 
On a call for cooling, the terminal damper shall be modulated between the cooling 
minimum and the cooling maximum air flow rates scheduled_ On a call for heating, the 
terminal damper shall be-modulated between the heating minimum and the heating 
maximum air flow rates· sche.duled. During the "Unoccupied" mode of operation, the 

: heating setpoint shall be 60°F and the cooling setpointshall be 80°F. On a call for 
cooling, the terminal damper shall be modulated from fully closed (0 clm) to· the 
maximum eooiing -air flow rate scheduled. On a -call for heating, the terminal damper 
shall be modulated from fully closed (0 cfm) to. the maximum heating air flowrale 
scheduled. . 

. Drawing T!Ue .. 

SUPPLY TERMINAL, 
CONSTANT AIR VOLUME 

. 2-WAY REHEAT 
LARGE FLOW VALV~ 

'Fllename: ST_CAV_LF NONLAB.oW:G 
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TERMINAL UNITS WITH 2-WAY VALVE REHEAT 
BILLOF I .. 

PARTID IQTY # MFG 

.. 

I I 

. 

CONSTANT VOLUME ·~;;;~;:=:;:::;s[QU~PP~L~Y:BTE~R;r;MillIN~A:b:L~sc2[H;;E:g;DuQ;L;;E=~;;;;;:~"CCl:JN:-:-o::-:c"'"'c 
UNIT AREA CFM CFM Ir II . 

KMC 
D2 IK '-1151 .. KMC. 

IDDC~C 

NON-LAB 
ST#-V 

RETURN 

HOT WATER 

SUPPLY 
. 

- ST-108 RECEPTION 100, 100A 2000 
ST-109 WOMEN 111, 110 700 450 
ST-120 HAZARDOUS STORAGE 137300 75 
ST-214 WOMEN 223, MEN 224, CUST 227 500 50 
ST-229 TISSUECUL TURE 246 150 0 
ST-314 WOMEN 323, MEN 324, CUST 327 500 50 
ST-329 TISSUE CULTURE 346 150 0 
ST -403 TOILET/LOCKERS 401 - 408 .800 800 

I,JI A 1\ 
I~VV"'1 ST#DTS 

ST#-lS 

4X4 

INPUTS 

TRM'I' I 

3.1 l' 
4,1 12 ST#-LS 

5,1 I 3 

14 

~. 
.0 

POINT I 

ace LIGHT 

SPARE flO 

'TEMP 

I 

=I 
I I • UNITS 

10 I I ~~' L""i'" 
~-2 A-1 

A·1 

) INPUT) 

.~ 
. , 

I 

SPACE 

SPA"", 

... 

C-1 

~- . 0.1 

2~ E:XACT LENGTH 
114" PQlYTUI3ING, 
PER MANUFACTURER'S 
SPECIFICATION 

ST#-KMD2 
6CONOUCTOR 

,FROM CONTROLLER 
TO NETSENSOR 
MOU!'ITING BOX 
KEEP WITHIN 75' 
OF CONTROLLER 

I~ 

KMC 

.:< 

~ Ir- L--.--- .. ------.----.----L, 

. 

, , , , , , , , , , , , , , , , , . . r-- --" ---------------"--------"-------------------- ---c- - - --------------- - ---.: . 

: ."" SupplyTerminal Unit Contro"~~GRO~NDWIRES.o : 

OUTPUTS ' . 

I~M' '#1 DEVICE '0 I POINT I 

6,2 '1 'va 
7,8 I 21 ST#-V LVE 
9,10 ! 3 

4 

SPARE 110 

Supply Air Temlinal Sequence of Operation: 

I CABLE 10 DETAIL DWG 

Air terminal mode of operation is efther'''OcGupied'' or "Unoccupied" based upon stqtus 
. of-room lighting. ("Occupied" When lights are "ON" and "Unoccupied" when lights are 

"OFF"). The controller wil.1 modulat" the terminal damper and the heating water 
control valve as require9' to maintain the space temperature at setpoint. 

i ------~~-------~-.---------------~--~~;;~~~~.- I BACKA~~TAPE oiJr ; During the "Occupied" mode of operation, the setpoirit shall be- adjustable by the 

~ 
of"'\ DfiiI .' I 2"-",1Zl <CCIJ [. occ\Jpant at the thermostat between a minimum of 68DF al1d a maximum of 75DF. On 

I V' IUUUUUI. /1 ~ \ a calI for cooling, the terminal damper shal.1 be modulated between the cooling 
r--~--== I I '. minimum arid the coaling maximum .air flow rates scheduled. On a call for heating, the 

: .. I Q Q ~. i;; . N/O~ Q Q: : terminal damper.shall be modulated between the heating minimum and the heating 
: ~ I ~ ~ Z 2 2 '6. f::! ~ 2 8 m « C3 <5 . : rflaXimlJ.m air flow rates schedl:ll.ed. During" the "Ur:toccJJPied" mo.de of operation, the 
: .0' 11 5 6 9 10 1113 ,. i heating setpoint shall be 60'F and the cooling setpoint shall be 80'F. ·On a call for 
i OFF ~aD ( . IlJ I aD aD ,( 1\ aD aD q ([ aD/l: cooling, the terminal damper shall be modulated from Unoccupied flow setpointto the 
: ' 1\ 1\: maximum 'cooling' air flow rate scheduled. On.8·'call for heating, the terminal damper· 

6?;~;EMP . tt r--' -·-~~~;:~ilj:~~\\~-=·~\~\~-~PT~~;~~~~:~~~j(FR. shall be modulated from Unoccupied flow setpoint to.,the maximum heating air flow 
CABLECONSTRUCTIONFOR:NETSENSOR I IST#-AI-1 J ___ rate scheduled. . '. ' . 

I LENGTH UP TO 75 FEET : l-:r'~' .. , ~~LVE' .~Jj==.c--"====.JII- I'.~ '.' DrawingTlIlti . '. . A 

: 

rn '.» 4l1d, I:: l:'~~ I~ ~~~I ft- . STT#-o DO~2 I, ;;-' SUPPLY TERMINAL '. ". ' 
~ {i ~ ~ .cONSTANT AIR VOLUME' . 

I SLUE . SLUE I I CONTROLLER INPUT 2 "IL,+Vf\\..<· '. I 2-WAYREHEAT~V~A~L~V~E==f~~~~~=1·::·~~i~~~~~~~~~ 
: WHTIBLU ~~. WHTIBLU:: ~ ST#-LS ST#-AI-4 : ST#-XFR = . : ~;';:;·:"I"""~;~""I·····,,' p, ~m'.o 
: GREEN GREEN \ \ OCCUPENCY SENSOR . ~'IIA'"'S~U~"'" 

l~WH~T/~GR;N~~~~~WH~T~/G~RN~'J'~~~. ~!~~E· ~~~~;~;~;;~~~==J"'L··10.~V'D~IV~IS~'.O;N~'~l~· ~·~·~~U' _. _~~~;~t~~ __ l~~~:: lfI~e, I I"'" !~?~T_·· ____ ~~~:'~T_j i .. :=i ... CEILlNGLIGHTFIXTURE \ i o'~20VAC i !I~;;;': I ~~"VBLDG CID Service,s, 'ncl~~~r~';~-72956 . ;~:~o~:,., 
,AR .AO' 21 

. 

I 

I , 

I 
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. 

TERMINAL UNITS 
Y 

2-WAY VALVE REHEAT 
VARIABLE VOLUME 

,. 

24" EXACT LENGTH 
1]4" POLY TUBING' . 
PER MANUFACTURER'S 
SPECIFICATION 

ZONE' 
SENSOR 

o 
ST#STS 

ST#-AI-1 

ST#-AI-2 

. ST#-V 

RETURN 
HOT WATER 

SUPPLY ---.. ST#DTS 

r~1 
, 

.. 

<> 
. 

.. . 

. 

"""'" , 

r--------- -----------------------------------------------------, 
: Supply Terminal Unit Controlfer .i, 
1 r--------------------------------------- -'----~----·--1 NC~RfN~NfJ1:RES \ 

i1 '. [Q~~ !!ll]f 1 
J '"NfO 0 I I 
I 00 j:: \i:i ~ 00:<1':> I g I 
I ZZ.-N"'=:, n:- 0 z-z J'-- r 
r (!)(!)~zZ'o1::!~ ~OIIl«(!)(!)(t I -z~ ': 

: all ~ 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 : ' J 

iaFF U <ID ( IjQiD <ID <ID ID CD II <ID <ID q a <ID<D ~= iii 
I :. - ,1-.: .\___ '" : 
j T~---'------- -,~. ---;.--- - ---------~\-=~- '~.l~-~-~o~' ~~~=:::!J 
: SPACE TEMP t): ,- -. 
J ST#-AI-1 , 
ITO ~ 

I DJSCTEMP =' ]=~~ 
: ST#:AI-2 , , , 
: , , , , , , , , , , , , , , , 

TO ' , 

VAlVE --:::]:: ~='---'=======11'-ST#-DO-2 '-

L __ _ __ 

, 
r---- 7sECONDARY=--·--siixFR1 : 
: 2UAMP . : I 

:'~ ~ i'l 
I 24VAC ~ I I , ~ "", I . I I 
I PRIMARY' I I 

l 0·,5 AMP l l 
I BY DIVISION 16 FUSE I I 

I 120VAC' ~ P- : .r. , , , 
l oW -- - __ -- _- :_ - -_ - _:J . ..1. 

. BILL OF 
PAB:C# 

4X4 '. 

. , . fAIR I L UNITS 

I INPUTS . 

ITRMOlo I POINT IN . ·1 CABLE ID I DETAIL DWG I ~ CABLE 

3,1 1" . 
A·1 

'4,1 12 ST#DTS D!SCHARGE TEMP ST#-AI-2 CWDETA!L-2' A-1 

5,1 I 3 

14 
NETSENSOR 

FLOW 

. , 

-"-
)lNPUTl 

. 

":1 

":1 

":1 

I POINT I CABLEID I DETAIL DWG.' I~~E ICA~," 

6.2 11 
7,B I 2 ST#-V 

9,10 I 3 

I SPARE I/O 

, 

14 I· 

,Corridor Supply Air Terminal Sequence of Ope ration: 

Occupied mode shall be determined by Operator based upon a 
weekly schedule. The controller will modulate the terminal 
damper and reheat valve as required to maintain the space 
temperature at setpoint 72'F (adjustable). On a call for cooling, 
the terminal damper shall he modulated between the cooling 
minimum and the cooling maximum air flow rates scheduled, 

. On a call for heating, the terminal damper shall be modulated to 
the minimum damper position and the reheat valve shall be 
modulated to maintain space setpoint. During Unoccupied 
.mode, the controller will modulate the terminal damper to 
Unoccupied Mode flow setpoint. 

I """,m" 'T. 

IASU 
I 

A.' 

Il Services, 
. pro,.;ng Number; 

',AR 22 '. 



TERMINAL UNITS WITH 2·WAY VALVE REHEAT 
VARIABLE VOLUME 

-
NON-LAB ST#-V 51 X 

", 

, , 

~"ON 

IV 

RETURN -*~ 
HOT WATER 

iT I-LS ' 51 , 

, ~E ~ ~"'ULL"'E,~-'---II 
4X4 (AIR' I '_ UNITS , 

" INPUT< , 

SUPPLY ST#Drs TRM # 1,# DEVICE ID I POINT I 

3,1 l' 'I "EMP , 

I CABLE ID I OETAIL DWG ~ CA~C' 
I JJ M . 

ST#-KMD2 ' 
6CONDUCTQR 
FROM CONTROLLER 
TO NETSENSOR, 
MOUNTING BOX. 
KEEP WITHIN 75' 
OF CONTROLLER. 

ST#-AI-3 

ST#-AI-2 

24' EXACT LENGTH 
1/4' POLY TUBING 
PER MANUFACTURER'S' 
SPECIFICATION 

, 

" 

, , 
I , 

I~I 

REFERENCE DRAWING ST NONLAB SCHEDULE.DWG 
(SHEET NUMBER ##) FOR SCHEDULE OF SUPPLY 
TERMINAL VAV BOXES. . 

" r-C---~----------Sup-ptYTerm-inaTD-nif-co-ntro"er--C----------~---: 
: " . 'TIE GROUND_WIRES : 
I ~ --- BACK AND TAPE I 
I I I I 
I· I tf"'t. ST#~KMD1 I IN .OUT I 
II V 1 ~ I 

jj I~~o~ " >iVl JI j 
, ,~N10 '~ ~ I a I 
I 0 ~,' ~, ::!E <': . I I 
II Z · ..... N.<"'l:J'" ~O ~ I Q~ I 

IKMC ! 1 o~1F.l ~ ,~!f: ~ ~ _'9 1~ Dl 13 .r, [ 
111~iIilili~~ ,iiOFFTII® l)®~ _Q II®® _q~L~=: I i 
!r~ - ------,--1-,: : \ 1\ .J ' ~ 

: :-(0----- --- _\...=\=...1 : 
I : DISC TEMP ct -\ ''-- : 

I CA,BLE CONSTR\JCTlON FOR NETSENSOR I ST_ 'I 1 J ' 
LENGTH UPT075 FEET : l "'1"\- ~~LVE 1_ f --A-.sECO~ p-NDA~RY ---,:~~~~;~1 l. 

li1 

J r STiPDQ-2 r 

I rn'-=:=tt===<1lQ :: I • I : 
~ ~I'_I I 

I I TO I 
I BLUE SLUE I r CQNTROlLtR INPUT 2 124 VAG , ::---1 Ir.- I 

~ 1 2 STti-lS 1 OCC ""HT 

5,1 I 3 , SPARE I/O 

IAFlOW I I 

, ' 

ITRM_ I_ 
6,2 1 

7,8 2 STtl-V 

9,10 13 
!4 

MAPPED liD POINTS 

I POINT I 

I SPARE I/O 

REHEAT VALVE ' 

, 

"NPUT) , 

Supply Air Terminal Sequence of Operation: ' 

" 

, I CABLE 10 I DETAIL DWG 

, 

0.1 

0.1 

0.1 

Air terminal mode of operation is either "Occupied'~ or "UnocGLJPied" based upon status 
of room lighting, ("Occupied" when lights are "ON" and "Unoccupied" when lights are 
"OFF"), The controllerwill modulate the terminal damper and the heating water 
control valve as required to maintain the space temperature at setpoint. 

During the "Occupied"mode of operation, the setpointshall be adjustable by the 
occupant at the thermostat between a minimum of 68°F and a maximum of 75°F. On 
a call for cooling, the termirialdamper shall be modula.ted belvveen the cooling 
minimum and the coaling maximum air floW rates scheduled. On a call for heating, the' 
terminal damper shall be modulated belvveen the heating'minimum and the, heating 
maximum air flow rates scheduled. During the "Unoccupied". mode of operation, the 
heating setpoint shall be 60'F a.nd the cooling setp"int shall be 80'F, On" call for 
coolfng, the terminal damper shall be modulated from fully closed (O'cfm) to, the 
maximum'9ooling airflow rate sche.duled .. On 8. call for heating,.tre termirial tJampet 
shall be modulated from fully closed (0 cfm) to the maximum heating air flow rate 
scheduled, ' 

, 
;" ,RI F AIR VOLUME 

, 

2-WAY I '''0 
"',",m. ST, : WHTI8LU ~~- WHTIBLU : :;=is ST#-AI-2' I . ST"'" . ~ : 

J I ST#-LS I --=-- - I 
I GREEN _ 'GREEN, " OCCUPENCY SENSOR : : l\.1\.J1P " ; 

~~WH~V~GRN~~~~;;lW~H~V~G~RN~~~~~~~~~~~~~~~~~~~~~~==~'==j;DV:;';;~:J~~"~"'~"~~~~~'A~."~~~~~~y 
: ORAGNE ORAGNE : I I ... ' DIVISION 16 • ~ !SE ' : :::-:.:: J :: ,i.: 

""""" "om"" 
Oa.-COOS 

: WHTIWHT WHT/WHT .; LIGHT FIXTURE' \ : 120 v AC r.r ~ : I ~'.:~ I " , BLDG . 

----, ---- - - --- ,AR 

1D Services, 
)'owinq Numb<lr: 
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I 

TERMINAL UNITS WITH 3-WAY VALVE REHEAT 
VARIABLE VOLUME 

3-WAY BALL VALVE IN MIXING 
PIPING APPLICATION. 

r--
ST#-V 

24' EXACT LENGTH 
114' f>OLYTUBI~G 
PER MANUFAcTURER'S" 
SP£CIFICATlOti 

ST#-KMD2 
6 CONDUCTOR 
FROM CONTROLLER 
TO NETSENSOR 
MOUNTING BOX. 
KEEP WI"FHIN 75' 
OF CONTROLLER. 

. ,. 
RETURN _~ ~. 
HOT WATER / \ 

SUPPLY 

, , 
, , , 

, , , 

I ST#DTS 

i, ,~ ~ ~. 31 " ~ ~. ~ rS m ~ ~ 1 
, a.1iif 1 5 7 8 9 10 '--ll. 
i OF'! 0 laD ~ <1D ~D<lD <1D 1I<lD <1D ~ I <1D ID PI , 

IN OUT 

~u 
" J1 
z 
0 

" . <l , z 
~ , 
~ 

" , 0 
u , 

BILL OF. I .' . 
PARTID IOTY PART# MFG . I I 

DEDICATED INPUT) 

. 

C-l 

0-1 

_C~ 

, 
I Air terminal mode of operation is either "Occupied" or "Unoccupied" based upon status : .. 
, of room lighting. ("Occupied" when lights are "ON" and "Unoccupied" when lights are 
I "OFP'j. The controller will modulate the terminal damper and the heating water 
: control valve :as reqUired to maintain the space temperatl!re" at setpoint. , , , , , , , 

During the "Occupied" mode of operation, thesetpoint·shall be adjustable by the 
occupant at the thermostat between a minimum of 68°F and a maximum of 75°F. On 
a call for cooling, the terminal damper shall be modulated between the cooling 

:. \ 
,L'~M!;~=="'=£='-+-l1 'r iTO --. -----I------.-----c-,t:I-~\·'E~-I-~1·~~~~~JJ 

Ir~~~~~~~ .: n: 

minimum and the coaling maximum air flow rates scheduled. On a call for heating, the 
terminal damper shall be modulated between the heating minimum and the heating 
maximum. air flow rate:? scheduled. During the "Unoccupied" mode ,of operation, the. 
heating setpoirit shall be 60"F and the cooling setpoint shall be 80"F. On a call for 

, _________ L" !r&e;,: tt 

r:==~L=TO I'r . CONTROLI-ER INPUT 2 , 8 ST#-AI-2 

,. S"T;#-~L;S=~ -~~ .. ~~~~~=t = n~~r I SENSOR 

: ~ CEILING LIGHT FIXTURE· \ 

, , " 'r 
I' 1 m 
1 CABlECONSTRUcnONFORNETSENSOR: 1 VALVE -=1'~===========JII-

1 ST#-AO-1 -: LENGTH UP TO 75 FEET : 1 

'w 11m; 

,-_. -- - --'--

f----~3Ec6Ni'jARYc--------1 

I r~= i 

, cooling, the terminal damper shall be modulated from Unoccupied flow setpoint to the 
maximum ,cooling air flow rate scheduled. On a call for heating, the terminal' damp~r 
shall be modulated from Unoccupied flow setpoint to the maximum healing air flow 
rate scheduled. 

."Me . ,:--1 r-);] i : 
:::: . ' lk::::::;: " \. 1 

I , ' 
BY DIV. JSiON 16 ~b.5'AM'P'. l: , : 

120VAC, Jr 1 1 , , 
1 ,[ 

I D-."" 
SUPPL"( TERMINf'-L; 
VARIABLE AIR VOLUME 
3-WAY REHEAT VALVE 

& 

"'U, 
,AR 

, 
I . 

~ 

ttD Services, Inc.I~!"_" . 
F,·mo., 

03-COOS ' 

I,x'-
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TERMINAL UNITS WITH 
2-WAY VALVE REHEAT 
VARIABLE VOLUME 
WIVARI-DIFFUSERS 

UNIT 
ST-101 
ST-103 
ST-201 
ST-202 

SUPPLY TERMINAL SCHEDULE 
MAX MIN 

AREA CFM CFM 
ASSOC DIRECTOR 102,.103, 104 1175 600 

GREENHOUSE MANAGER 105,106 475 250 
P.I, OFFiCE 201,202 450 50 
P.I, OFFICE 203, 204 . 500 50 

UNOCC 
CFM 

o 
o 
o 
o 

BILL I 

.PART.ID· IQTY~. ~C ~ 

~ . .~~ :~'-:-+-KMC-i7 DDC ~""lI.~--I 
2[®TS . U61 %:fE-1402 . KMC Due ~'----I 
~XFR 16 Jg; ,040 ~""c'--+~'" ~ 
~.. 16 '. KELc ~SOR 

16 TPE-1A75-2 ~ 

24" EXACT LENGTH 
1f4" PQL Y TUBING 
PER MANUFACTURER'S 
SPECIFICATION 

ST#DPT 

-

ST#-V 

RETURN -tJ(} 
HOT WATER 

SUPPLY 

Lj; 
DPT 

... 5T#OTS 

,AAA 
VV 

ST-203 
ST-204 
8T-206 
S1'-207 
8T-209 
8T-301 

ST-303 
ST-304 
8T-306 

. ST-307 
ST-309 

P.1. OFFICE 205, 206, 207 11 oil 75 
P.1. OFFICE 208, 209, 750 50, 
P.1. OFFICE 210, '211 750 50 
P;l, OFFICE 212, 213, 214 1025 75 
P.1. OFFICE 217, 218 425 50 
P.I. OFFICE 201, 202 475 250 
P.I. OFFICE 203, 204 500 50 
P.I. OFFICE 205, 206, 207 1100 75 
P.1. OFFICE 208, 209 750 50 
P.f. OFFICE 210, 211 750 50 
P.I. OFFICE 212, 213, 214 1075 75 
P.1. OFFICE 217, 218 ·425 5.0 

\ 
. 

r--------------- --/----,"--.--"'------------- , 

. , , \ \ 

o 
o 
o 
o 
o 
o 
o 
O. 
o 
o 
o 
o 

. \: ) THERMOSTATICALLY CONTR9LLED DIFFUSERS : 

4X4 

I'NPUTS 

ITRM_ I- I DEV'CE 10 I PO'NT 

',1 1 

4,1 12 ST"LS OCCI . 

. _',1 I' ID 
.' 14 , 

, 

, 

ITRM" I" DEV'CE'D 

'" I 1 ,LVI; 

7,8 12 SPARE 110 
,. 

9.10 1.3 SPARE 'fO .. 

I 4 , 

\ [. SUPPLIED, CONTROLLED, AND INSTALLED BY OTHERS. I 

r-~=~--------------------- --~~:::::::::::::::::::::::::::::;::::::~:::::::::::::::::::::::::::::::::::::::::::::::::::: ::.:.., Supply Air Terminal Sequence of Operation: 

: "'" Supply Terminal Unit Controller T'E GROUND WIRES : 

) ,NPUT) 

. 

I 

IITS . 

I CABLE'D 

I 

I 
ST#-DI~1 . 

. 

UCER 

~GA~'E 
I -? A-1 

'"., 

A-2 

ST#-KMD2 

~cg~~~=LLER 

r """'- ------------------------------ ----------1 BACK AND TAPE Air terminal mode of operation is either "Occupied" or "Unoccupied" based upon status 
: " 0 - ST#-KMD1 ' 'N OUT of room lighting. ("Occupied" when lights are "ON" and "Unoccupied" when fights are' 

[ r----=~= 0 mom /: ~ 1I ]I :no::~~~~~~~~:o~:~::~~~:~u~~~~r::t~~~~~~~a~~~u~t;::; ;~:s~~~~",;~mand 'TO NETSENSOR 
MOUNTING BOX. 

.~~%=U:i~ 

. ST#-AI-4 

ST#-AI-5 

ST#-DI-1 

, 0:: Ii; N"'5 ,z setpoint of 0.75" W,G. (adjustable). The c,ontroller will modulate the heating water 
I ~ ~ z ~ ~ 5 ~ ~ 2 8 til <I'.: ~ §" !.5 control valve as required to maintain the space temperature at setpoint during the 
: orliif ~ '" 8 10 13 'z Occupied Mode of operation. The setpoint shall be adjustable by the occupant at the 
! oFflllllrtl@.;j;-~*;iDi;-;ilDklii';-,(i .@.j;-,rik .@,l III~ .@I-;il: .@)~ (~~<lt\;'; .@rlilD;-;\i;-, II~"'-"':,:. I thenmostat between a minimum of 68°F and 75°F. During the Unoccupied Mode, the 
, _ I \ ~ heating setpoint shall be 60°F and the cooling setpoint shall be 80°F. Thermostats , \ ~r~~l~~~J~' ~~~~=JJ '1 furnished'with the Thermostatically Controlled. Diffusers' shall modulate diffusers as 

TO - \-='E I ~ I,: required to maintain individual room temperatures at setpoint. 
DISC TEMP t I -
STtl-AI-1 I - . , 

, , ':: DZ,HT: r;==;;:==== ===='1/1-: 
1 
ji~~r,~i'NS'~]: ~='--.J TO -----n I 

I II VALVE 1- '-----S1~S(~~!~AFfC=:s;:#-XFR1' 
I ST#-ACi-1 : A : : 
i'!T1~0~~~~.~;,~~~~~ ~o-- TO :, ~,~ '- I 'J : DUCT STATIC ; g:tJ__ CONTROLLER Ip-' ~ : : 

I I ST#-Ls ~rr'J!.11~2 ~?&. \fAr.. ' . ~ J J 
~ ! _ .... _. CT-U VC"'[;-'~ r- : I 

1#-1"\1-,) ~OCCUPENCY.:SENSOR i' '01 I :. : 

.. \ : I BY DlV'SION 16; itfp 
:, 

CEILING LIGHT FIXTURE \: 120 v AC J ~ i 1 

CABLE· CONSTRUCTION FOR NETSENSOR : 
LENGTH UP TO 75 FEET I , 

w~l/=; ~W: 
I BLUE BLUE 

I WHTIBLU ~~ WHTIBLU 
I GREEN GREEN . 
I WHTIGRN WHT/GRN 
: ORAGNE ,ORAGNE 
I WHT/WHT WHTIWHT I 
I _ __ ____ _ _ J [ 

. . 

~~~~Y~T~E;R~M~,N~A~L~.~----~============~======~ , 
VARIABLE AIR VOLUME ' 
2-WAY REHEA~VAL\IE ___ _ 
WITH I I I"" nU::;j;"1 I~I"'R~ I' 

". ,KC/ '" r 

. '. I .' 
~. 

~'ro'l 'om',,, 
03-COOS 

Qr<>wln9 Numba" 

. 25 
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TERMINAL UNITS WITH 3-WAY VALVE R.EHEAT 
VARIABLE VOLUME .-----"'sU"'P"'P"'"'Ly7'T""E""R;:-;"M:-:-:,NA.,-;L--;S""CO':H""ED"'"U,,-LE;O-------. 

r------------------'-----------------------, UNIT 
I . r- I 

: 3-I/IIAY BALL VALVE IN MIXING ST#-V : 
I PIPING APPLICATION. I 

ST-31 0 , ' , 

i RETURN _:-t1 t:r i 
J HOT WATER / y' 
: SUPPLY , ST#OTS 
L ________ --- _ ... ___ ' _ 

vv ~I 

blf? 1 V ~O.A~ 

AREA' 
DIRECTOR 115 
P_,- OFFICE 315, 316 

ryH L 

DPT 

MAX MIN 
CFM CFM 
475 50 
475 50 

ST#DPT 

, , 

UNOCC 
CFM" 
o 
o 

, , BILLOFI 

'A~D ~ 
SMQ::7-1, ---I-,*",-/-;!SMQ:7.' 003 

.s 

4X4 

INPUTS 

TRM. • I DEVICE '0 
,3.1 . 1 

4,1 2IsT.LS 

5;1 .3 

'4 " 

~ 

2 

I , 

, I ,TE"'C 
OCC LIGHT: 

DUCT STATIC PRESS 

) POINTS 

~AGE' 

, 

~ 
_E 

<~~ ~VALVE 

I _ UNITS 

e 

. 

"NPUT) 

, DETAIL DWG [CAiiIJ~ 
1l-2 ~ 

, 

A-1 

IL2-2 A-' 

_0.1 

C-1 

0.1, 
, ' 

" DETAIL DWG 

ST#-AO,1 

~I~~'" 
I'" \ r-----------·---·---·---·--- -

,- 'I "'< I 

L!::=====:t-~.,~",~",-'.' """"_ l, THERM ,OSTATICALLYCONTROLLED DIFFUSERS 

ITRM •• 

62 1 I ST#-VLV' 
" 

7,8 2 SPARE I/O' 

~!~~giuE~~: :. SUPPLIED, CONTROLLED. AND INSTALLED -BY OTHERS. J .9.10 3 ~I/o PER MANUFACTVRER'S L ________________________________ -' ______ ~ ________ ..J 
4 SPECIACATION 

ST#-KMD2 
6 CONDUCTOR 
FROM CONTROLLER 
TO NETSENSOR 
MOUNTING BOX. 
KEEP WITHIN 75' 
OF CONTROLLER 

o 00 

CJ 
ST#-AI-4 

= = = ST#-AI-S 

.L'="=~,,=. =-~-I-H ST#-DI-1 

.~-

r---------,.---·-C,-·:c-·----C---=:~-c--C----CC---------------------------------------, 

Supply Terminal Unit Controller .: -
I _ . . I 
I TIE GROUND WIRES I : r------ ----_--_-~-~-~--:-:-:-~------------------ ------------, BAC!<ANDTAPE ] Supply Air Terminal Sequence of Operation: , 
J : ,,0 ST#-KMD.1 : IN OUT :-

:,1 . ~ 0 rommJ f ¥i ~ID II. : Air terminal mode of,operation is either "Occupied," or "Unoccupied" based upon status [ : ===== : ~)J. \ of room ,lighting. '("Occupied"when.lights are "ON" and "Unoccupied" when lights are 
: 'J ,------=== - Nro U I ~ '], "OFF'} The controller shaH sequence the terminal damper,between the minimum and 
II 00 E- tii :2 0'0«> ' ' 
I I Z Z z~ N~ ..,.... Ir M 0 Z, Z ~ ,', _~ I: maximum air flows, scheduled as required to maintain the duct static-pO ressure at 
I I (!) (!) £: 0 ~ ~ cr 0 ID ~ (!)', (!) ~ 0 

:: 0 ~ 1 2 3-;;4--d!5~6f--07!c-08~'r*-9-!;'0!,-!1!-1~'2~1~3~'4'--;\1~5 : z , setpoint of 0.75" W.G_ (adjustable). The controller will modUlate the heating water 
: : OFF U aD ( (Jl) <ID <ID II <ID aD Q (J] <ID D= : "u~:" control valve as required to maintain the space temperature at setp"int durtng the 
: : ~:. Occupied Mode of operation. The setpoint shall be adjustable by the occupant at the 

:,', TLO---------- - - -----------~----- . -\~_- -_.- =-' =--~-~-~-~J~~~~=::::!J 1 thermostat between a minimum of 68°F and 75°F. Dl.Iring the Unoccupied Mode, the 
-V = : heating setpoint shall be 60°F and the cooling setpoint shall be 80°F. Thermostats 

:_DISCTEMP t-t--" _ .,1 'furnished with the Thermostatically Controlled Diffusers shall modulate diffusers as 
,STlI-AI-1 . "-, ,,===== ====JII-' : required to maintain individual room temperatures at setpoint . 

r-l-_____ :-_____________ ., !lgHTSENSO::R.:...JJ-H_----' : 
:' I ST#-AI·2 . \ 

I I I TO -~ " I 

CABL.ECONSTRUCTIONFORNETSENSOR [ [TO -=@===~jJ ~~V:O-1 =:J~===jl-'" ~----s-EC6N5ARY~---ST#~X-F-R1 I,' r~~~;-;;;;;---l=======:=j:===~~~~· , LENGTH UP TO 75 FEET ': IDUCTSTATIC,;, I '2AMP~ I 
I \DIFFPRESSURE _cr-- TO 'FUSE'" I' [ #, 

, ~ - I I TRANSDUCER r;:::tj CONTROLLER I H' ~: 
" ~ ., tflId I, :,ST#-AI-3 ST# LS tj INPUT2 I . I f. ~i\cj, ,::AIR: 'IIMJ=- ,B 

Id1!I Ibl9 - ST#-AI·2 ,24 VAC L- 1_ 'I,' ' 
I I' ~ , .... 1 If --- ,'~~'~~ .~;::~. lJ=nJ!=I=II~FR~, 

,BLUE . ~'~ BLUE " I, OCCUPENCY SENSOR : ST#-XFR = : VV,,-H ' ! ~~;:NLU, . ~~~:NLU l 1 ~ : , - b.~~~~~Y \ ,I:, ~,",; I 'fOJ8<'~~ I'; cn9~ 1Ii~ I i 

I WHTtGRN WHT/GRN I I. \ 1 BY DIVISION 16, -FUSE : '~~U___ 0~c. 

i ~~~~T ._ ~~=T ! ! CEIUNGLIGHTFIXTURE \ r 120VAC .~ \ \ 'B:OTECHNO~;GYBLDG lao Services) In,c-. ~,a,~~ .. ~e.~; ~~' .. '<> 

__ _ _____ ..I L__ ___ _ _ - __ ___ _ _...: __ __ L ------ _::- = ___ =- _=- _.J .J AR' ;;'.;,;:A-.nA., ... n"" 
! , I 



I 

. SI PI V ~ ltV"I' EXHAJSTTERi\ATNAl ~. unm EXl,a "'" rER~ 

UNIT ,~~ ~ ~ ~" . UNIT r~;~' ~~%'U~~" UNIT .~~ ~~% UCFM 
LAB 232 I ST-219 950 95C 325 10· . I ET-213 785 200 200 I ET-214 .85. 265. 225 

~HLAB233 975900300' 10 IET-215785 200 20010 IET-216 375290.200 
~ 234 I ST-221 975. 900 30C 10' I ET-217 785 200 200 10 I C I-L 18 875 290. 200 

I LAB 235 r-: 875 85C 250 10 .rEr-219 785200 200 10 .1ET-220825240 20C 
LAB 240 r-22 ~ '. 300 2OC' . 10 I ET-223 785 ?, 0 200 10 I C I-LL4 875. 290 200 

RESEARCH LAB 241 :T-224 ~ 10' 300 I ET-2: . 785 '0 200 10 ~ 800 2i5 20C 
LAB 242' I ST-225 ~UI 30( IE' '?: 85 '0 200 0 I FT_??R. 00 i 5- 20C 
LAB 243 IST-,£26 901 9 30110 lEi-: ~9 85 200 10 IET-230 )0 15 2)0 

RESEARCH LAB 244 I;:' T-227 . 90C 900 30! 10 I ET-: 31 85 2C200 10 I ET-232' 10 . 15 2 0 
~ iLAB 252 I ~ -L,j4 950 ·950 325' 10 I ET'237 785 200.. 200 . fo I ET-238 850 205 225 

:;-u"s 253 I ST-235 90C 900 300 10 -L,j, 785 200 200. TO I E"('240 800 215 200 
~ ii:AB 254 I Sf-236 9( 90e 3D( 10 I ET-241 785 200 200. 10 I cT::-242 80e ! -215 20e 

iLAS2SS 111800 20C 10 IE' 785 200 200 10 IE1'-:244 1150 565 200 
~ i LAB~ r-23 9 90U 3D( 10 --c rET-245

785 
785 200 200 W -:- 18-246 ~o . 215 200 

" '" . ,_,)0 Q7 Q"n 25C W 1ET-249 200. 200 W·· lE...~ '825" 240 200 
""MO~ '-~~. ~~ ~~~. 3D(. 1OT.251 Ws 200 WF:T-;,'o;,' 875290 200 

RESEARCH LAB 263 :T -, 97 '0' 3 10: ET,253 .~ ~~~ 201 10 iET-254 87 290 2 
RESEARCH '-AB 264 ST-:~42 97t IU' 3 E" ~ 2)0 . 20' 10' I E· -LOb. 87 ·,215 2 0 

INLE~ 
C'>17 (/) n 

l' 
. 1 

1 
. 1 

1 
1 
1 
1 

. 1 

I" 

o 

;H LAB~ I ST-319 :l5C 950.--:i?S 11 ~: 3 785 200 20( 11 .. ET-3"4 850 265U_~225:--1f--,1g:fr:--·--I 
RESEARCH LAB 333 IST-320 :l7t 900300 11 T-~ 785 2)0 20e . 11 T-36 875 ~200 10 
RESEARCH LAB 334 I ST-321 97 ~( 30e. r-:· 35 2 2( I ·~;:;2~ ~ 240,~~~ I U 

LAB 335 I ST-322 875 110 25C 10 r-: . 35 2(10 . 
"C: 340 I ;:'1-,jL,j 875 800 20C 10, :r . (85 2C :oe 10 ET-324 950 365 300 1 

LAB 341 I ST~324 900 900 300 10 ET-325 785 200 200 10 'ET~326 875 290 200 10 
LAB 342 900 900 300 10 ET -327 785 200 20C 10 . 825 240 200 10 

iLAB 343 900 900 300 10 ET-329 785. 200 200 10 E1'=330 825 240 200 10 
li:AB 344 I;:; h:S, 900 900 300 10 ET -331785. . 200 . 200 1C I 8=332 ·800 215 .. 200 10 
fLAB 3" I;:; h:s34 950 950 325 10 I c I-,j,j 785 200 200 10 IET-338 850 265 225 10 

:.::= I s~ 92 9;,'5 300 10 fEr-339 78S- 200 200 1C. 1ET-340 '800 215 200 10--c 
1 ~ ~:! 1-;1;10 17 iEf::-341 200. 200 I ET_3~ 8C 2C 

~RCH LAB 355 f- 137 11 ~2t E 200 200 T-: 90 20 
LAB 356 1;11l 101 E . 10 2(10 200 . ]2: 16 80C 2 20C 

RESEARCH LAB 361 .I S1-339 95( ~ I ~ 15 2( 0 200 0 ET-3 iO 825 21 . 20( 
LAB 362 'I ST.340 11000 9 30C 10 :T-: '85 2C 200 10 : 1-;1: 875 215 200 

:rfIAB 363 .I ST-341 950900 30e . 10 I ET<153 785 200 200 fa It: 1-;104 -875 215 20C 
iLAB364 I ST-342 975 900 300 10 I ET-355 785 200 200 10 I ET-356 -875 215 200 

_ Drawing l1Ue 

. LAB EXHAUST/SUPPLY 
& FUMEHOOD CONTROL 
UN'T '" 00 

~ 
. 

. 

1 
10 
10 

. 

LAB FUMEHOOD 

EXHAUST 

. CONTROL UNIT· 

SCHEDULE 

". 

& . 
; ;;~V BLDG 

;AR 
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I 

PNL 

D~ <> r4'~'D?C---~--------~---·---L;--'S~YSTEM 
~ ~~ E~AU~AIR 

-----
LAB 

CONTROL 
PANEL 

r----- . FUME Hell l/1 
KMD3 I~ 

I.·. /~ SASH 

G 

, , , , , , , , 

m , 
/' k-l\lIn, 

.. 

~ !-s~~~,,~ ,~~~~rl: FUMEHbOD INTERFAcel ,--"US;::.E"R"C;::H
7
A"N"G"EA=BLE;-;:--------, 

, , AlS ALARM SILENCE 
SE'TPOINT /'-.." ROOM'F FPM /'-.. ALS f-""'-~4=""'''-''=''''''-:-,---I 
CJ CJ "CJ : CJ CJ, CJ I SETPOINT SPACE TEMPERATURE , , 
CJ 0_ 0 I: 0 CJ ,0 J 1------;--+------~-------1 

Ove.RRlOE "-/ OA"F I J "-/ I '--:==-::!:=====,--__ .J 
I NETSENSOR :1 NETSENSOR ' : ABBREV1ATIQN D!=FINITION 
L. _______________ .J L. _________________ .J ALS ~ ALARM SILENCE" 

---., , 

TERMINAL BLOCK 
WIRING DIAGRAMS 

, 

FPM - 'FEET PER MiNuET 

COMMUNICATIONS T ~UNK- : 

:: "" -----,;~ ~ KMD2 : 
,.....--------:-------------~ II~ IG . , ~~ , 

_'. i~ eJFrII~= .. r-EU1-~ tlt'to-, 
L------ lAB-AO-l {,: =--= I~ ri+V+ LAB-DMP1 

F= . 

,. '. M 

,", 

1 --t+U::-.- LAB-DMP2 
~ 4 SPAREIIO ~_ LAB AO 2 

4 
. 5 

6 , 
. , ~, , , 

-=." 

SPARE 110 
SPARE I/O 

SPARE 110 
SPARE Ira 

LAB FUMEHOOD 
EXHAUST CONTROL 

. SEQUENCE OF OPERATION: 
Mode of Operation - Laboratory mode of 
·operation shall be either "OccIJPied" or 
"Unoccupied" based up~m the status of the rooin 
lights as indicated by light sensor. (Occupied . 
mode when lights are on, and Unoccupied mode 
when lights are off.) . 

Fume Hood Exhaust Jerminal- Fume hood 
exhaust terminal damper shall be modulated by 
fumehood Controller as' required to maintain :the 
fumehood face yeJocity at setpoint. Setpoint shall 
be 100 ftlmin during Occupied Mode and 60 fUmin 
during Unoccupied Mode. 

Room Exhaust Terrninal- Room Exhaust terminal 
damper shall be modulated by the laboratory 
controll,er as required to-maintain the total 
laboratory exhaust air'f1ow at setpoint DUring 
Occupied periods, the total exhaust air flow 
setpoint shall,be 10 air changes per hour 
(adjustable up to 15_ air changes per hour). 
During Unoccupied periods, the setpointshall be. 
4 air changes per hour. 

Supply Air Terminal - Supply air terminal damper 
shall be modulated betWeen the minimum and • 
maximum air flows scheduled by the laboratory 
controller as required to maintain the supply air 
fI,ow at setpoint. Supply air flow setpoint shall be 
equal to the total laboratory exhaust air flow 
adjusted QY the offset (tOO CFMNegative Bias). 
Hoeating water control valve shall be modulated by 
the DOC Panel 'output as required -to' maintain the 
space temperature at thermostat setpoint., During 
,Occupied periods, the setJX>int shall be adjustable 
by th~ us.er from a minimum Cif 68°F to a " 
maximum cif 75°F: During Unoccupied periods, 
the neating"setpoint shall tie 60°F and the cooling 
setpoint shalJ be ao"F'. 
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SYSTEM 
EXHAUST AIR 
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DMP2 ) 
~~~/ ET-402 
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4TH FLOOR PESTICIDE PREP LAB 
EF-6 

PESTICIDE PREP HOOD 
EXHAUST 
FAN 

EF-6 & EF7 
-RUN 
CONTINUOUSLY 

FUMEHOOD 
EXHAUST CONTROL 

o EF-7 
@J 

'" PER'ClORIC 

@ 

PART NUMBER· 

~-'- ~ 

. 1 

I ; 
LL 10 I CMR 1 

MFG 
I KMC 

KMC" 

E,ji 

~ 

, 
~T'm' s'"'" 
DOC' 

~AV 

MAG 1---, 
-----

'
G"ENERAL EXHAUST 
FAN 

HOOD 
EXHAUST 
_FAN 

lA8-AI-5 

LAB-AHl 

LAS-DI-1 

c 

t--- FUME HI 

, 

K;; 18 
J~J2 , , 

SASH 

II J 

( t: ---+-,-J:=====:::':::::oJ~----l , , , , , , , , 

r--------------~---~-~-------------..., 
: Ll 0~1~~~~R~ L2 : .cSR# : 
: DIVISION 16. : L~ ~ . : 

: ,.!,~~~~~Y_, j ! tl~' ~~ , 1 
: r 1111 rCONTROI. , : ' : 

[ _I L_-~-_J'TRANSFOR¥Ei [~ : 
I X1~SECONDARY__l>X2': .... ,J : 
, ~D ~- luOl.II>fTED ON PHASE_ '_A'r 
:' OL's :LEG-OF MOTOR POWER. : 
I - - I I 
I - I . . I 
r I I· 

EXHAUST -FAN CONTROL ET 403 TIE GROUND WIRES 
f-----------------~-----------\~-------la~NmoT~ 

i [Q]om ~~; Jj 
[ .o: .... NIO::; co~ igl~ 
I !i1~ .. ",,,,::>:1/ "'8 :;o:z> I .... 
I I!l~Z;;zo~J:! 0: "'<t!lt!I~ '(}'WCJLC!lf.I' 

, , , 
I... ~ ________________ '-_._ ...... _____________ -', ,- : o~ Iii! 1 3 4 5 6 7 8 9 10 11 12 13 14 15 : ~ 

loFFjLJ<ID (i)® ®® ® -®<ID «DDI~ 

-- .,--, 
I : INTERFACE: FPM FEET PER MINUTE 
I SElPOlI'fT /'... ROOM'/' I', Ff'M /'-. I\l.S I ET -AI-S 

: t:::1 t:::1 CI : CJ 0 c:::J : ALARM SILENCE 

: c:J CJ CI : c:::J CJ CJ : ET-OI-1 
E. 0VERRl1l!' './. OA."!' I 'v" I 

: NETS ENSOR : NETS ENSOR : 
~-~-----------~~---------------~ 

FUME HOOD EXHAUST TERMINAL ET -402 TIE GROUND WIRES 
r-------------------·----------l\------~-lBACKANDTAPE 

CSR1 

I .' I 0 

"'L ___________ --- ~-- -l\-EI,: _ ~J " 
E!f'..7 STATUS ~ 1-

EXF-OI-1 ---.f.j---.J II J 

" CSR2 EF-1'STATUS ,a::I_ 
EXF-OI-2 - I 

CMR 

TO,EM 

~"u, -:.::,=h=d...-J ~,f~~-
EXF-DO_f 

r-~-~-----------J 
! . SE~c;..~RY= Ffi.XFR I 
, ~USE' r , , 
J \., • • I 

r 24VAC i~ , , 
I PRIMARY I 
I, ._ O.5AMP I 
I BY D!VISION 16 -FUSE 'I 
I 121lVAC·1 '~-'-p-:,. I 
I . I"'""" \ I U _ _ _ __ ~ 

. j. LQ~ml ~I; ~~lljf 
I co t: tilI NIO

:;;: 0!i!~ 12 
: ~ a z g g 5 ~ fi-\l2 8 CD « t; G ~ : .... ¥5'H''-'-''tt' SUPPLY TERMINAL HOOD EXHAUST TERMINAL 
] o~ iibk, ~~8 10 11-J2 13 1415 : ~ 
fOffj I I ® ~~~ <ID ® ~ <ID gcQ)l ! , . , 
,-------- --- - ------ Ji=\=- - -==-~-'~ 
~HT~NSOR~ , ~ == 
ET·A/·1 ~ 

AREA 
PESTICIDE PREP 
405,40SAA058 

UNIT 

ST-402 

MAX MIN UNOCC' MAX MIN UNOCC 
CFM CFM CFM . UNIT CFM CFM CFM, 

13.00 650 100 ET-402 785 350 200 

-______ -- _____ E~-;"m"~"";;;]~-..-J , --S-E-~-'l..-%O-pA-RY"=7'--F-H--XF-R-" r;;~~B:ru::EX~. ~H~A~U~S=T=/S~U-.P=P=L-:y:--l=== .=-'-=====1===~. 
"' ::::Jl=~'======:1 I SEC20ANMOpARY ST402·XFR I 

A 

, 

ST#-V 124VAC '"""L : 124VAC: ~I. I/Gl BP -.l"s. I' ~ 
1 ~ ,I -I ~. 1 I Ollics i !Contract Nurnber: 
I PRIMARY I I PRIMARY 1 I llC::1 I _ • __ 

~VJO'1 II ~ ~) ! HOOD~.:'~ =]'::!..c..'::::=====::1l
l
i -~ ). i t~~~&~F:UF~~:~:Ho:~~O~pDE~~S~~~~i~DR~EO~~~R=E=P1~~~::;:~~'.~~~~~;~~i~§l~j'~~~l!::J>iii:~~:j 

I 0.5MtP I I ',' 0.5 AMP i' I:'.~·"~_ ~& (![) ~."'''' '03-C005 
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,CONTROLLER 4X4 ' KM0-7053 SUPPLY AIR TERMINAL UNITS M2A6 ST'402 -CONTRQ[lER 4)(4 KMD-i053 FUME HOOD CO~TROL 'M2A14 ET402 

INPUTS INPUTS 

TRM# # DEVICEJD POINT DESCRIPTION CASLEIO DETAILDWG' I~~ C~LE TRM# # DEVICE,IO' POINT DESCRIPTION . CABLE ID DETAILDWG CABLE C~LE 
TYPE 

3,1 1 DTS SPACE TEMP - ST#-AI-1 A-1 3,1 1 LIGHT SENSOR FH-AI-1 . A-1 

4,1" 2 LS acc UGHT SENSOR - ST#-AI-2 A-1 4,_1 2 SPARE I/O 

5,1 3 SPARE I/O 5,1 3 SASH POSITION FH-AI-2 M 

4 FLOW SENSOR (APPLlCAITON DEDICAT~D INPUT) 4 FLOW SENSOR (APPLICAITON DEDICATED INPUT) 
, 

NETSENSOR MAPPED 110 POINT$ NETSENSOR .MAPPED 110 POINTS 

LAB-KMD2 SPACE TEMPERATURE LAB-Ai-S CWDETAIL2-B C-l lAB-KMD5 FPM· FEET PER MINUTE FH-A1-5 ·CWDETAIL2-8 0-1 . 

LAB-KMD2 - SPACE SETPO[NT LAB"AI.s .- CWDETA1LNI 0-1 LAB-KMDS ALARM SILENCE FH-Df.1 CWOETAll2-8 0-1 

LAB-KMD2 OVERRIDE LAB-DI-1 CWDETAtI.;2-8 C-l 

OUTPUTS OUTPUTS 

TRM# # DEVICE 10 POINT DESCRIPTION" CABLE ID DETAllOWG CABLE CA~LE TRM# # DEVICEID POINT Dt:SCRIPTION ,CABLE ID DETAIL DWG ~~E ~LE TYPE TYP 

-6,2 1 SPARE I/O ., 1 HOOD ALARM FH-DO-1 A-1 

7,8 2 ST#-V REHEAT VALVE ST#-DO-1 A-1' 7,8 2 'SPARE 1/0 

9,10 3 SPARE I/O 9,_10 3 'SPARE If 0 
. 

4 DAMPER ACTUATOR (APPlICAtTON DEDICATED OUTPUT) 4 DAMPER ACTUATOR (APPlICAITON DEDICATED OUTPUT) 

, . 
SEQUENCE OF OPERATION: 

CONTROLLER KMD--7001 EXHAUST FAN CONTROL M2A8 ET-403 . Mode of Operation - Laboratory mode of operation shall be eHher"Occupied" or "Unoccupied" 
, 

4X4 

/ based upon the status of the room lights as-indicated by light'sensor. (Occupied mode when lights -INPUTS 

TRM# # DEVICE 10 POINT DESCRIPTION' CABLE 10 DETAILDWG ~~LE PE 
CA~LE are on, a~d U~occupjed mode when lights are qff.) 

3,1 1 CSR1 EX FAN' 6 STATUS EF6-DI-1 CWDETAIL-1 A-1 
Fume Hood Exhaust Terminal· Fume hood ~xhaust terminal damper shall ,be modulated by 

4,1 2 CSR2 EX FAN 7 STATUS EF7,-DI-2 CWoETAIL-1 M 

5,1 3 CMR - . EX FAN S STATUS EFS-DI-3 CWDETAIL-1 
fumehood Controller as required to maintain the fumehood face velocity at setpoint. Setpoint shall 

M -be 100 Wrriin during Occupied Mode and 60 ft/min·during Unoccupied Mode.-
4 FLOW SENSOR (APPUCAITON DEDICATED INPUT) 

NETSENSOR MAPPED I/O POINTS : Supply Air Terminal· Supply air terminal damper shall be.modulated bet:..ve_en the minimum and 
NOT USED maximum air-flows scheduled by the laboratory controller as required to maintain the supply air 

, 
NOT USED flow at setpoint. _ Supply air flow setpoint shall be equal to the ~otalla,boratory exhaust air flow 

NOT'USED . adjusted by-the offset (100 CFM Negative Bias). 'Heating water cont'rol valv.e §hall be modulated 

OUTPUTS . by the DOC Panel output as required to maintain the space temperature at thermostat setpoint. 
. 

TRM# # DEVICE 10 POINT DESCRIPTION CABLE ID DETAIlDWG CA~~E ~LE 
During Occupied periods, the setpoint shall be adjustable by the user from a minimum of 68°F to a 

TYP maximum of 75°F_. During Unoccupied periods, the heatjng,,~etpojnt shall be 60°F and the cooling 
6,2 1 eMR EX FAN S START/ST.OP EFS-D9-1 CWDETAIL-1 M. s~tpoint shall be 80°F. 
7~ 2 SPARE Ito A-1 

9,10 3 SPARE 110 M 

DAMPER ACTUf\TOR (APPLICAITON O~OICATEO OUTPUTj - . SUPPLY TERMINAL HOOD EXHAUST TERMINAL 
4 

MAX MIN UNOCC MAX MIN UNOCC 
AREA UNIL CFM CFM CFM UNIT CFM CFM CFM . 

PESTICIDE PREP , 
ST-402 1300 650 100 ET-402 . 785 350 200 

405,40SA,4d5B 

. . 
. . 

DnIwi,ng THl& E"GI<WI coo.o'lENlS 4 , 7/31/03 " 0iAN\)[ DIID£R 'IODIFO(;JII 
tAB EXHAUST/SUPPLY . AS-BUIlT • 12/17/04 .. , , 
& FUMEI-IOOD CONTROL MCIIFlCATlOI'I 

4TH FLOOR PESTCIDE PREP 
POINT LIST .. er ce "" " ... ,on . - Dlos: i 1..,0 cl Mgnog"IA.ppliCglion~ ~n9"'eer 'O~ Approved 

Filen.ame: LAB. CONTR<I!._PQSIidd$J'O/NTLIST.QWG TtL/' GH BP JS By: JS Oole: 6/20/03 ,. Oo1Q: , 
-Project TIlle . Ollice InformoliOl\: onlroct Number: 

ASU 
CTL) 

TL SelVices, Inc. 03-C005 
BIQSCIENCE &- Services, Inc_ 4733 Kibler Rd. 

BIOTECHNOLOGY BLDG' Van BUren, AR 72956 ro"';nq Numbe" 

JONESBORO, A'R 
PH: 47-9-474-7222 30 FX: 479471-7964 
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ST347-V 

RETURN ~ 
SYSTEM ~ 
EXHAUST AIR (' -"l 

ISOPT 8T-347 <> 

~ 
HOT WATER 
SUPPLY 

EF-5 f----1 
, , 
:~ I: , ~OA'" 
I Y' "J" J 

\ 

SASH 

CONSTANT VOLUME 
SUPPLY TERMINAL 
AND EXHAUST FAM . 
1125 CFM ALL MODES. 

TERMINAL BLOCK 
WIRING DIAGRAM 

'KMD1 
SUPPLY TERNIMAL ST-347 TlEGROUNDWlRES 

i-----------------i:,-----------\----_--~-lSAC7NANOTAP!r 

! [gOm ~ ~<. 11 
: _ "II ~ ~: ~~r(lUJ I,w, I 00 !;"' l5 o~> I>: , ~ffl 6 ; :z g ~ 0 f! ~ Ii! 0 m " 6 (,') 11< I <3 W -'-''H' 
[ 0 1 2 4 5 6 7 9 10 11 1 13 14 1 : § , 
I OF aD <U> <ID <lD (jl)_Ir<lD OJ) . <ID ra::::;QJ I ~ 
J • I 8 

roL---D.~TS-- - --- - - -----J\l~ § -:==-Jg' d 
DrSCtiARGETEMP- L~ ==== 
$T347#1 ' ' 
ro LL 
LIGHT SENSOR" ~ .'.11-rt-_..J 

• ST341-A1-2 -

r---SECONDARY-sia4m"R
' TO ST347-V~ I _ [ ~~A~{ ~) 

RI!HEATVALVE_-->I" a=~ =1=======dll~II:::j:;;:;;;;::i~~ ST347-AO-1 I r • ~ 
124 VAC ,_ 

TO WD-V I = 
WASHOOWNVALVE::]::~..s=====::I- I PRIMARY 
ST347-DO.1 ~ I 0.5 AMP 

I BY DIVISION 1tl FUSE 

'J 12{)VAC ~ 
'. 

.' . 
L___ ~ ____ ~ 

PERCHLORIC ACID 
LAB FUMEHOOD 

EXHAUST CONTROL 
. 

SUPPLY TERMINAL SCHEDULE 

UNIT AREA CFM 
ST-347 PERCHLORIC ACID LAB 1125 

DlMWD . I QTYI PART! 

!, I'~ 
I KMD' I , 

XFR' I , XEE-51 11-040 

1 MAG 1 , 12300.' 

1 WD-V , 2300-0 , I23D()'() 

CONTROLLER <1M KMD-7053 

INPUTS 

I 
MFG , 

! ~T'mp. 
:ooc; , 

I KMC 

I KMC 40' O12OJ24V 

1 DWYER 

Valve 
DWYER & 24 VAC Solenoid 

. 

SUPPLY AIR TERMINAL UNITS 

, 
'TRM# # D.EVICEIO PDINTDESCRIPTlQN ~ CAStElO DETA1LDWG 

ST347-AI-1 3,1 1 DTS DISCHARGE TEMP. 

4,1 2 LS 

-5,1 3 LS 

ace LIGHT SENSOR 

PERCHLORIC HOOD SWITCH 

4 FLOW SENSOR (APPLICAITON DEDICATED INPUT) 

NETSENSOR MAPPEO UO POINTS 

lAB-KM02 SPACE TEMPERATURE 

LAB-KMD2 SPACE sapOlNT 

I..A8-KMD2 OVERRIDE 

OUTPUTS 

ST347-A1.,2 M 

ST347-0f..1 M 

LAS-Alo CWOETAIL2-8 0.' 

LAB~-6 CWDETAlL2-8 0., 

lAa-DI-2 CWOETAIL2-8 c·, 

TRM# • DEI(ICE 10 POINT DEscRIPTION CA61EID .oETAILDWG ~~' 
6.2 , ST347-V REHEAT VALVE ST347·AD-1 

7.' 2 WD-'.' WASHDOWN SOLENOID VALVE S1'347-00-1 
. 9,10 3 SPARE 110 

• DAMPER ACTUATOR (ApPLIcAITON OEDICATED OUTPUT) 

SEQUENCE OF OPERA nON: 
Mode of Operation ~ Laboratory mode of operation shall be either nOccupied" or "Unoccupied" based upon the status of the room 
lightS ,as indicated by ligh~ sensor. (<?ccupied mode w,hen lights are on, and Unoccupied mode when lights are off.) 

Fume Hood Exhaust - Upon the Fume Hood "ON/OFF~ switch being switch to "ON';, the exhaust fan (EF-5) shall be signaled to
start. Exhaust fan shall be signaled to stop-when the s,witch for the hood is switched to the "OFF" position .. 

Supply Air Terminai - Supply air terminal damper shall be modulated between the minimum and ~aximum air_·f1ows scheduled by 
the laboratory controller as required to maintain the 'supply air flow at setpoint. Supply air flow setpoint shall be equal t9 the total 
laboratory exhaust air flow a.djuste9 by the offset (100 CFM Negative 'Bias). Heating water control valve shall be modulated by the' 
DOC Panel output as required to maintain the space temperature at thermostat setpoint. During Occupied periods, the setpoint 
shall be adjustable by, the user from a minimum of 68"F to a maximum of 75Q F. During Unoccupied periods, the heating setpoint 

. shall be 60Q F ~nd the. cooling setpoint shelll be 80"F. . 

Washdown Cycle -, Upon the "OFpi signal from the fume hood switch, a .2 minute (adjustable) time delay shall start. After ttie 2 
minute delay, the wash down valve solenoid shall be opened. Wash down cycle shall last for 5 minutes (adjustable). After the 5 
minute timer.eJapses.--the wash down valve solenoid -shall dose the-valve. The wash down cycle shall be performed after each 
use. -

Drawing·Tr!k> _ 
LAS· EXHAUST/SUPPLY 
&'FUMEHOOD CONTROL 
3TH FLOOR MISC; SUPPORT 359 
PERCHLORIC-ACID EF-5 
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LAB 
CONTROL 
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b~E~ 

KMD5 
EXHAUST TERNIMAL,ET-264 

'I II 

. 

MASS 
SPECTROMETER 
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TERMINAL BLOCK 
WIRING DIAGRAMS KMD1 

r;------,-------, 

Ir~~i 

. 

USER CHANGEABLE 

ALS ALARM SILENCE 

SETPQINT SPACE TEMPERATURE 

ABBREVIATION DEFINITION' 
ALS - ALARM SILENCE 
FPM - FEET PER MINUET 

. 
. . , 

I 
' L __________ -__ 

" v,", 
ET264-XFR 

, 
:;~~ ir-®-, lli"H~' g~ ~ 

='!9.21~ ,ic~ .~ 
=-3 ~~ ; : ~ ® I SPARE I/O -..:tY;;;., 
LAS"I'" ; illi ", 5 0 SPARE rtO ~ iI 0 (J) I'SPARe-1/O 

'y -' ;;;1 -! ~ ~ ~ I SPARe-I/O 
8 0 (J) SpARE va 

- " 

ST#--V 
LAB-DO-l 

".' 
LAB-DMP1 
LAB-AO-l 

LAB EXHAUST/SUPPLY 
LAB-DMP2 & FUMEHOOD CONTROL 
LAS AO 2 

1"'-· 

IASU I 
& 

'~C':. 
;~, BLDG 

,AR 

SEQUENCE OF OPERATION: 
Mode of Operation - Laboratory mode of operation shall,be 
either "Occupiedn 'or "Unoccupied" based upon the status of 

, the room lights as indicated by light sensor, (Occupied mode 
when lights are on, and Unoqcupied:mode.when Jights are 
off.) 

Fume Hood Exhaust Terminal - Fume hood exhaust terminal 
damper shalf be modulated by fumehood Controller ?Is 
required to maintain the fumahood face velocity at setpoint 
Setpoint shall be 100 ftlmin durifl9 Occupied Mode and 60 
ft/min during Unoccupied Mode, 

Room Exhaust Terminal - Room Exhaust terminal damper 
shalf be modulated by the laboratory controUer as require,d to 
,maintain the total laboratory eXhaust air flow at setpoint. 
D~ring Occupied periods, the ~I exhaust air flow setpoint 
shall be 10 air changes per hour (adjustable up to 15 air' 
changes per hour). During Unoccupied periods, the setpoint 
shail be-4 air chang'es-per hour. 

Supply Air Terminal - Supply air terminal damper shall be 
modulated between the minimum and maximum air flows 
scheduled by the laboratory, controlJ~r as required to maintain 
the supply air flow at set pOint. Supply air flow setpoint sball 
be equal to the total laboratory exhaust air flow adjusted by 
the offset (100 CFM Negative Bias). Heating water control 
valve shall be modulated -by the DOG Panel output as 
required'to maintain the space temperature at thermostat 
setpojni~ ,During OCCtipied periods, the setpoint shall be 
adjustable by the user from a minimum of 68°F to a 
maximum of 75°F. During Unoccupied periods, the heating 
setpoint shall be 60°F and the COOling setpojnt shall be BO°F, 
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LAB 263 MASS SPECTROMETER , 

FUMEHOOD 
EXHAUST CONTROL 

'. . 

CONTROLLER . 4X4 _KMD·7301 . CONTROLLER aX8 . KMO-5802 
. . 

INPUTS -'- INPUTS . 

TRM# # DEVICE 10 POINT DESCRIPTION CABLE ID DETAILDWG I~~~E YPE 
CA~LE TRM# # DEVIC_E In POINT DESCRIPTION CABLE JD DETAILDWG %~LE. 

PE 
CA~LE 

1,GND 1 pv PVFLOW LAB-AI-? CWDETAIl3..a A-1 " 1,GND 1 DTS ST DISCHARGE AIR TMP LAB-AI-1 'CWDETAIL-2 A-1 i 

2,GND 2 LS , LIGHT SENSOR LAB-AI-S . CWDETArL3-8 A·1 10 2,GND 2 SOPT . STAIR FLOW LAB-AI-2 CWDET AIL2-2 A·2 2 

3,GND 3 SP SASH POSITION LAB-AI-9 CWDETAIL3-8 A-1 11 3,GND 3 EDPT1 EXArRFLOW LAB-AI-3 CWDETAIL2~2 A·2 3 

4,GND 4 E-PURGE LAB-DI-2 12 4,GND" 4 EDPT2 HOOD AIR FLOW LAB-AI-4 CWDETAIL2-2' A·2 4 

NETSENSOR MAPPED I/O POINTS 5,GND 5 
.C 

KMD4 FACE VELOCITY- FPM lAB-AI-10 CWOETAIL2-8 C·1 13 6,GND 6 SPARE 110" 

KMD4 ALARM 'SILENCE LAB-DJ-3 CWDETAfL2-8 C·1. 13 7,GND 7 SPARE JlO . . 
, 8,GND 8 SPARE 1/0 

OUTPUTS . 'NETSENSOR MAPPED 110 POINTS 

TRM# # DE;VICE ID POINT DESCRIPTiON CABLE ID DETAILDWG CABLE CA~lE KMD3 
, 

LAB~AI-5 CWDET ~IL2~8 _ '. C-1- 5 TYPE SPACE TEMPERATURE . . 

1, SCi 1 SPARE 110 KMD3 SPACE SETPOINT LAB~AI-6 CWDETAIL2-8 C-1 5 

2, GND_ 2 DMP3 FUME HOOD DAMPER LAB~AO-3- CWDETAIL-4 A·2 .14 KMD3 OVERRIDE LAB-DI-1 CWDET AIL2-8 C·1 I· c5 

3,GND 3 DMP2 HOOD AlARM LAB~Do-2 CWDET AIL3-9 A-1 15 OUTPUTS 

4 SPARE JlO TRM# #. DEVICE 10 POINT DESCRIPTION CABLE fD DETAILDWG CABLE CA~LE 
TYPE 

1, SCi J bMP1 SUP TERM DAMPER LAB·AO·1 CWDETAIL-4 A·2 6 

QONTROLLER 4X4 KMD_.7003 . EQUIPMENT EXHAUST 2, GNp 2 ST#-V REHEAT VALVE LAB-DO~1 CWDETArL3~8 A·1 7 

INPUTS 3,GND 3 QMP2 EX TERM DAMPER LA8-AO-2 CWDETAll-4 A·2 8 

TRM# # DEVICEJD POINT DESCRIPTION CABLE ID DETAIL DWG- CABLE CA~LE 
$PARE JlO' 

, 
TYPE' 4 

3,1' 1 SPARE 1/0 5 . SPARE 110 . 
4,1 2 SPARE 1/0 . 

. 6 SPAR!? 110 
5,1' 3 SPARE [/0 

.T SPARE 110 
4 FLOW-SENSOR (APPLlCA1T9N DEDICATED INPUT) 8 

' .. SPARE [/0· 

Nf;TSENSOR MAPPED 1/0 POINTS - . 

-NOT USED , 

NOT USED' . 

NOT USED . 

OUTPUTS 

TRM# # DEVICE 10 POINT DESCRIPTION CABLE ID DETAIL DWG' ~~E PE C~lE 

6,2 1 SPARE 110 

.~ 
I p...,,,,T<, • 'i>V'" I" 7,8 2 SPARE 1/0 _ ~~ .EXHAUST/SUPPLY , I .. , 

_,9,10 3 SPARE I/O . . ,~r~~ JODCONTROL 

~ 4 DAMPER ACTUATOR (APPUCAlrON DEDICATED OUTPUT) , i-LIST , 

Iw"l" -~ " 

~" 
, I " 

I~i"" _;~~' C 

Contract Number: 

:00 Services, Inc. 
03-COO5 

, dOG 
I~!"_"'"'' {'''56 

,,~'". ""m'~ 
. ',AR . I,,,: 33 
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, , , , , , , . , , , , , , 

FIRST FLOOR 
UH-108, UH-109 

THIRDFLOQR 
UH-301,UH-302, UH-303 

" 

¢I 

~PWR , -,-1-

LOW MED HIGH 

Nf7i N_ Nf7i 
c6Mll CO~ coMO 

L __ _ ____ _ 

UH#-VLV __ 2:"'~'3rtl-_~· 
RETURN _ I~ 
Hot WATER v y 
SUPPLY 

IlL! 
UHf·OF$ 

UH#-VLV2 
RETURN 

1m 

. . 

HOT WATER UNIT HEATER 
STARIWELL UNITS 

STAIRWELL UNIT HEATER SCHEDULE 
UNIT ·AREA _ 

UH-108 FIRST FLOOR STAIRWELL B· 
UH-109 FIRST FLOOR STAIRWELL D 
UH-301 THIRD FLOOR STAIRWELL B 
UH-302 THIRD FLOOR STAIRWELL C 
UH-303 THIRD FLOOR STAIRWELL D 

TIE GROUND WIRES 
BACK AND TAPE Fan Coil Unit Controller 

IN our 

~ ~ 1~1~~~~i;~~8!6!~tl~51 
c__ - - - ·1- -t-- - -tn ___ J 

COMMUNICATIONS TRUNK 

= = 

TO SUPPLY 
SENSOB 

UH#-AI-1 

TO RETURN 

UHf#:.AI-2 
SENSOR r 

TO FLOAT" SWITCH 
,$ENSOR 
UH#-DJ-1 

-! TOliW 
VALVE 

UH#-DO-1 

2 AMP. = 120VAC 
I F~E 
~ ,p-j 

24VAC 
-ll'==:,_x------

P 

BY DIVISION 16 

, , , , , , 
-, , 

.... ---- - __ .l 

. 

. I LS . .. . 

IUH#-KMD1 
I UH#-DTS 

or 
5 

.5 

BILL OF 
PART# . MFG 

~, I DOC _ ( ''!fuLLER 

I DUCTTEMP ~ 
ID~ ~~~ 

1402 

I WD-1B-n 
KMC 

CONTROLLER FAN COIL UNIT CONTROLLER 

INPUTS 

#- POINTID POINT DESCRIPTION 'CABLE 10 ""''' CABLE TRM# DETAILDW(3 • 
1 UH#-DTS DISCHARGE AIR 'TEMPERATURE -UH#-AI-3 A-1 - . 3 CWDETAIL-2 

2 UH#-RTS RETURN AIR TEMPERATURE . . UH#-AI-4 M 4 CWDETA1L-2 . 

3' UH#-OFS OVERFLOW ALARM UH#~DI-2 A·l' 5 CWDETAIL4-7 

4 SPARE 110. 

NEtSENSOR POINTS 

NOT USED 

NOT USED -.:.. 

NOT USED 

OUTPUTS . 

--'-
CABLE 10 ""''' "'''' 

~LE TRM # DETAIL DWG # POINT 10 POINT DESCRIPTION 

1 UH#-KMD1 FAN SPEED LOW UH#-DO-1 0-1. 

2 UH#-KMD1 FAN SPEED MED UR#-DO-2 0-2 

3 UH#-KMD1 FAN-SPEED HIGH UH#-DO..s p-3 

UH#-D0-4 A.1 

SEQUENCE OF OPERATION:. 

The controller shall sequence the fan speed (OFF, LOW, 
MEDIUM, AND HIGH) and modulate the heating water valve as 
required to maintain the return air temperature at setpoin( 
(adjustable). Sensor in auxiliary drain pan shall activate an alarm 
when moisture is 'detected_ 

STAIRWELL UNITHEATER 
CONTROL DIAGRAM 

. 

·I~.~'-!. 
I & 

. 

. 

. 

I L 

, 

t I : 

03·C005. 

34 



4 CONDUCTOR CABLE 
FROM CONTROLLER TO 
CURRENT SWITCH 
TRANSDUCER. 

MOUNTED IN CONTACTOR 
PANEL ON PHASE 'A' LEG 
OF MOTOR POWER. 

L STAAT~R 

18 GAUGE 
4-CONDUCTOR 

.FAN STATUS ,-----, 
=~~ I J>. "'W I 

L 1 I 
I 

l=±+--+-I 

/ 
/ 

/ 

1 

I 
I 
I 
I 

) 

~~~ ==~([) ===) 
2 CONDUCTOR CABLE 
FROM CONTROLLER TO 
DISCHARGE AIR 
TEMPERATURE SENSOR. 

DUCT MOUNTED 

TEMPERATURE 
SENSOR 

DIP AIR STATUS 
2 CONDUCTOR CABLE 
FROM CONTROLLER TO 

1---:::r==;o~t'7~1 DIFFERENTIAl. PRESSURE 
,~ ~o 0 

~ 
SWITCH. 

o ,~'o, ,~,~ 

106 WHITE~ 

,.....-f, '" ~ 
<--" F 

DUCT INSERT CONNECTION TO 
HIGH STATIC SWITCH WlTH3I8" 
COPPER TUBING. 

DUCT HIGH ST AllC LIMIT SWITCH 
WIRING DIAGRAIIII 

DUCTINSEIlT ~NECllOtIlO 
HIGH STATIC $W!T(;tI\'IITtl3$"" 
COPP~ lUaNG. 

, 

2 

3 

3A 
, 

, ' 

r--------------~---~-, .' " 
I . HI" ~ GROUNO-1S0LATION LIGHT BULB. AGLOWING 

. . __ p _ ~ ; 'eiULB INDICATES IMPROPER PHAS1t!<3 WITH POWER 
I / I" . ! GROUND AND SIGNAL GROUND. CORRECT PHASING 

I I SO LIGHT BULB EXTINGUISHES. 
DIRECTOR" 18VOC 

I REVERSE SUPPLY I 
I A~'nON GND OUT ~ FA1L·SAFEDIRECTION 

I II 1111 I @ @'@ @ @ II 11'11 1 .' 
J ~ ~ .... _ I~I OVT "+ ~ lt 5: I 
I (J 24 VAC U L(O\:'5V) 0- 0 (.) J MODULATING VALVE 

ACTUATOR I (O-1OV) I 
I RED GREEN B~CK WHITE . I 
~ ____ .________ ~ ~EN~_J 
CABLE IS PUSHED THROUGH 
SHUTTER BUSHING OR THROUGH 
FLEX CONDUIT. 

. SHEILD WIRE IS FOLDED 
BACK AND NOT USED. TO CONTROL PANEL BOX 

, 

WHrre SIGNAL RETURN WIRE IS NOT USED. THE CONTRQLLER USES THE 24 VAC 

RETURN (COMMON) AS COMMON NEUTRAL. -

r----------------~ 

I 
I 
I 
I 
I 
I 
I 
I 
I 

'GND 

~'0-
/1'" 

I ' 
. . GROUND ISOLATION UGHT BULB. A GLOWING 
~ 6ulBINDlCATES IMPROPER PHASING WITH POWER 

1 GROUND AND SIGNAL GROUND. CORRECT PHASING 
I' SO liGHT BUl~ EXTINGUISHES. 

~ FAil-SAFE DIRECTION . 

IIII II i 'TWO POSITION OR 
~ ~ '~ I 3·WIRE FLOAT 

I ACTUATOR 
I 
I ~~~Jo~~::~.~U£~K~ 1 RED GREEN :::::::-II, WHITE 

1 ~ OONOT L ____ --------.; ______ {:::p--,U"SE=-- ~-" 

CABLE IS PUSHED THROUGH 
SHUTIER BUSHING OR THROUGH 
FLEX CONDUIT. 

SHEILO. WIRE IS FOLDED 
BACK AND NOT USED. -to CONTROL P!,-NEL BOX 

, 

WHITE SIGNAL RETURN WIRE IS NOT USED. ,THE CoNTROllER USES lHE-24 VAC 

RETURN (COMMON) AS COMMON NEUTRAL 

2 CONDUCTOR CABLE 
FROM. CONTROLLER TO 
FREEZESTAT CONTACTS. NOTE: 

4 

5 

NOT ALL COWONENT~ 

SHOWN ARE USED. 
n 

V 
~ P I- P i- l> 

I 

FREEZESTAT 

~ m 
(6 

~ & 
, 

/' 

18 GAUGE 

"'- BLACK 0 -WHITE 

F-ROM FAN CONTACTORTO 
FREEZESTAT CONTACTS. 

. 14 GAUGE " ' , YELLOW 

THHN STRANDEq COPPER 
RED 

) 

6 

THIS DRAWING IS FOR 
REFERENCE ON WIRING 
OF COMMON COMPONENT 
EQUIPMENT. 

COMPONENrWIRING 
DETAIL DIAGRAMS 

" 
TEMPERATURE 
SENSOR 

, ' 

~A~B~Cn== BLACK GREEN 
{? WHITE 

,6 CONDUCTOR CABLE 
FROM CONTROLLER TO 
ZONE TEMPERATURE 
SENSOR. , 

STE-501S-10 

)'.L...-.,-) ~) 
7 

TEMPERATURE 
/ .:.- --"\. SENSOR ,. \ 
ABC BLACK 

GREEN 
WHITE \. 

4 CONDUCTOR CABLE 
FROM CONTROLLER TO 
Z.ONE TEMPERATURE 
SENSOR. 

B 
C 

STE-5014---10 

BLACK / tIL) ____ -'-') 
WHITE -

2 CONDUCTOR CABLE 

STE-5011-10 
STE-5013-10 

FROM ':-_':':":" '" OR TO 
LUN"J. ATURE 8 

STAkl/::;lut RELAY' 

CONTROlL~~R=1~~~~~j===~~~~~ GROUND ~ <S> 0 
CONTROlLER . 'f..'O' Ir-
OUTPUT, I~; Q ~D~\;T,~~----' 

. 

TRIAC RELAY 

DEVICE 
CONTACT OR . -
INPUT 

24VAC . -:. ~L-______ --" 

" 

, 

Ii .IS 

, 

DEVICE 
CONTACT OR 
INPUT SOURCE 

9 

10 
, , 



TO AIR OPERATED 
ACTUATOR 

4 CONDUCTOR CABLE 
FROM CONTROLLER. 

PNEUMATIC 
SENSOR 
TRANSDUCER 

PNEUMATIC 
CONTROL 
TRANSDUCER 

o 
125'fl (1m ~ 

114" BLACK 
POLY TUBING 
FROM MAIN 
AIR 
PNEUMAITC 

. SWITCH. 

1 

--. ©> @ 
3/8" BLACK POLY 
TUSING FROM 
STATIC PRESSURE 
TAP TYPICALLY 

LOW PORT 
TYPICALLY 
!-EFTOPEN 
TO ROOM OR 
BUILDING 
PRESSURE. 

213 DOWN-DUCT. 
REDUCE 3/SK TO 
1/4" BLACK pOLY 
IN PANEL TO 

CONNEC:!.?o 
.. .-

,,-

2 CONDUCTOR-tABLE 
FROM RELAYCONTROLED 
BY CONTROLLER 

71 "BLACK _= rt WHITE 
I'---..JJ SWITCHED 

24VAC 

LOW 

TPE~1475~3 

I" i[" 
rO 

PNEUMATIC 
SWITCH 
ElP TRANSDUCER 

2 

1/4" BLACK 
POLY TUBING 
T02 

. POSITION 
DEVICE OR 

~ IRJ ACTUATOR. 

NORMALLY CLOSED PORT:j==l~';;;;';;' __ " 

. COMMON PORT 

1/4" BLACK 
POLY.TUBING 
FROM MAIN 
AIR 
PNEUMAITC 
SWlrCH. 

o d 
U NORMALLY OPEN PORT . 

3 

. 

I 

1>.;$ 
KMC 
i<.MC 
KMC 
KMC 
KMC 
-(0) 

KMO-5559 RJ-11 PHONE JACK WITH 
STANDARD 6 CONDUCTOR 
FLAJ PHONE CABLE. ' 

r -.:.., lof 
, '-' , 10 RS-232 COMPUTER SERIAl PORT 

: [(j~~~@B: [@] ~ 
I Ooo@128DlraJ W::=====1I~ 
L D:, _D"~ raJ' 1:jElJl::1~ 
-lSMf (0).. COMPUTER 

INTERFACE 
CONNECTION 

-
.. 

4 

. r:>==========::---

Tnllrl-lc:r 

INTERFACE 
CONNECTION 

RJ-11 PHONE JACK WITH 
STANDARO.4 CONDUCTOR 
FLAT PHONE CABLE. 

.. 

~-~' ... .. '--lD-~----'-t:E::-1:===== _ FROM INDEPENDENT 
40VA TRANSfORMER-

24V/o& DEDICATED TO 
NETVIEW. THIS IS 
NECESSARY. 

I I PRE-MADE CABLE OR 
II RED/GREEN,CENTER ON-SITE BUILT CABLE ~ 
: L WIRES WILL ATTACH TO 'jJ 
1 A&BTOCONNECT ----:- _ 

L NETVIEW DIRECTTO . ~n !: COMMUNICATION. TRUNK. ~ 10 I~ ~~ 
l, \ "-'===~~"'E:D ~ .,A~-=C D 0 . '- ~~gO,. 

GREEN ® ~ ~ ,6 

0-10\1 SIGNAL 

~---- 0-5V SIGNAL 
TEMPERATURE 

SENSOR ==~~:-~~-l~~~~~~~S~E~N~S~O~R~R~EFERENCE '~ ::. 24YAC 

. III ,I ~I()I·I 1.1 

.. 

GREYSTO~E 

24 VAC COM 

" THE-1105 

---"'- ------ ..--: ~ 7 
RH100-A03D 
RH2Q.O-A03D 

ROOM & DUCT HUMIDITY' 
TEMPERATURE 
SENSOR· 

KMO-5559 
R.J-11 PHONE·JACKWliH 
STANDARD 4 CONDUCTOR 
FLAT PHONE CABLE. NOTE: 

0-5VDC HUMIDITY 
24VAC 

TEMPEAATURE 

(10K THERMISTOR) 

OUTPUT TYPE a" "'''DC) 

MODEM 
INTERFACE 
CONNECTION 

.. 

RJ-12 PHONE JACK WITH 
STANDARD 6'CONDUCTOR 
FLAT PHONE CABLE. 

TO MODEM 

5 

""IT< -~ 
BLUE -

5 (O-5VOC) 

EQUIPMENT. 8
· %4VAC RED 

GREEN 
6.COND_UCTOR HUMIDITY BLACK 

Tl:MP WHITE 
, BLUE 

r+"rl-lJrl-UrlL-rlI,' I fi!':;~~) 
000 
0' 0 0 CUAAENT 

,~ .. 

COMPONENT WIRING 

DETAIL DIAGRAMS 

I Fn~.~, 

I.", 
BIOSCIENCE & 
I' nr., BLDG 

,AR 

YELLOW 

A 

·~I-' ,,5. 
I~~' 

: I U Services, Inc.I~:;3B;;~ 
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. r-
LEO SENSOR VISIBLE 
INDICATION 

I .I 
z 

" • 0 • " 
~ 

a "'. G"'" 
S!ITPOINT aLAcK 

TEMP ':alH' 
'''''''' 

GREYSTONE 

LI 

• • • 
0 " z 
0 

REO tED (lEFT OR RIGHT) 
GREEN Leo lI.fFT OR RIGHT} 
SENSOR SETPOlNT 
SENSOR CQMMON 
SENSOR TEMPERATURE 

RH300-A030 

24 VAC COM GREEN -----~ 

BUTTONS 

OSA HUMIDITY 
TEMPERATURE 
SENSOR '-

0-5VDC HUMIDITY BLACK ==~=Il 24 VAC REO 

TEMPERATURE ~~~._ 
(10K THERMISTOR) 

OUTPUT TYPE ggj " ,."~,, 
• 5. (0-5 VDe) 

rt-.-h-h-+"h 0 0 1 (0-1 VDC) 

"'. G"'" BLACK 
WHITE 
BLUB 
,"'~ 

1-1. , I L I ~VOCTAGE 
000 CURRENT 

24VAC 
24 VAC COMMON 
HUMIDITY SENSOR 
TEMPERATURE S€NSOR OOMMON 
SENSOR TEMPERATURE 

SENSOR IS TO BE MOUNTED ON NORTH SIDE OF BUILDING 
OUT OF DIRECT SiUN AND PREFEfV.,BLE UNDERNEATH THE 
EAVES OF THE BUILDING. 

1 

2 

I 0 \ 
\ GREEN' 
r--r- RED 24 ,VAC 

. I 
: St'U"" 

SENSOR TEMPERATURE 

THE-1 001/1002 
DUCT HUMIDITY! 
TEMPERATURE 
SENSOR 

~L, 

~ 

( ~ "" - GREEN 
&-CONOUqTOR. BLACK 

WHITE 
• BLUE 

'''''''' 

24VAC 
2<4 VAC COMMON 
HUMIDITY SENSOR 
TEMPERATURE SENSOR COMMON 
TEMPERATURE SENSOR SIGNAL 

k;tx;:r;:;;[X~tx;kt1v;tl 
24VAC HUMIDITY 

RELAY 
MODULE REE-2002 

:l:' ::--l 
looy l I 

3 

. 

+ IOU , . 0° 
\0 r'" DO ° I~_QQ 
.L~-T1t========E;~~T~~ TPE-1464 

SINGLE PORT 
PRESSURE 

IS GAUGE 

18 GAUGE 
SHiElDED PLENuM 

KMC ---KMC 

~"" GREEN 

''''' WHIT' 

PRESSURE 
PORT 

24VAC 
24VACCOMMON 
DIP SENSOR SIGNAL 

TO 
EX1ENDED 
NETWORK 

t- WH", 
t- 'w>< 

. 

~=. 

SHiElD-

TRANSDUCER 
VDC OUTPUT. 

4. 
EOL-END 
EOL IS USED WHEN REPEATERS 
ARE SET IN A STAR OR T-TAP 
CONFIGURAl10N. 

RS-485 NElWORK 
EXTENDE~EPEATER 

REPEATER LOCATION IS 
BASED .oN LENGTH OF 
THE NETWORK WIRE 
AND THE NUMBER OF 
CONTROLLERS._ A 
REPEATER SHOULD"BE 
PLACE,D BETWEEN THE 
28th AND 34th . KMC 

KMC Repeater d. 
COI'ITROLLER OR AT 
AROUND 3000' OF 
COMMUNICATIONS TRUNK 
WIRE. 

--_. 
KMC KMC 

\Ioi -~~. 

ISGAUGE 
SHIELDED PLENuM 

ZlVAC, : , 

. Ioi / 
24VAC 

l'::== FROM PANEL 

.. 

~=>:':-"":":"'~15:):::t=~:-~"'~,~===~~==~~ FROM 

VOLTAGrE::. __ _ 

. 

. EXISTING 
SHIELD 

NETWORK 

... ""' 

° <I) 00 . = 

° TPE-1482 

DUAL PORT 
DIFFERENTIAL 
PRESSURE. 
TRANSDUCER. 
VDCOUTPUT. 

, 
. 

° 1 - SUPPLY VOLTAGE 
2 - SUPPLY VOLTAGE 
3 + OUTPUT 
4 - OUTPUT FOR 

4-20 MAOUr 

~ :,,:,, 
''''' WHITE 

24VAC -
24 VAC COMMON 
DIP SENSOR SIGNAl 
USeD ONt Y WITH 4·20 MA 

r~~PAlRS_.., 
BLUElWHITE 

I WHITEIBLUE, I __ 
I ORANGElWHITE I 

WHITEIORANGE 
I 'GREENIWH1TE . I 
L ~1!!.GREE~ .J 

COLOR CODES 

.cu, ~ . ~. 'WE BLUIWHT ~ - BLUJINHT 

ORANGE ._===#-'==:::J OAANBE _ ORG/WHT ORGIWHT 
GREEN ,- GREEN 
GRNMIHT _ GRNIWHT 

C:-'- LOW 

PRESSURE 
f-- PORT 

f-- HIGH 

PRESSURE 
C:-'- PORT 

5 

COLORPAlRS 
r BLUEiWHiTE - .., 
I WHITE/BLUE . I 
1 ORANGE/WHtTE 1 

WHlTEIORANGE 
I GREENIWHITE I 
L~~REE~.J 

C~BLE CONSTRUCTION FOR NETSENSOR 

LENGTH UP TO 80 FEET USING RJ-12 
6-CONDUCTER 
CRIMP-ON . 
PHONE JACK 7 

RW-UNI SMOKE-DETECTOR WIRING CONNECTiON 
, . -. 

ALARM . ALARM TROl..iBlE 
CONTACTS CONTACTS CONTACTS 

POWER REMOTE 

/_.CONNECTlONS " ~ ~ ~ /' ACCESSORy ....... 

000<ff ~(7 ~0 ~i' n~®00®®0 
24VAC I, 

FAN STARTER -__ -,I 
L--...,- CONTROLLER 

. STATUS INPUT . . 

• 

8 

NOTE: 
NOT ALL COMPONENTS 

SHOWN ARE USED. 
THIS DRAWING IS FOR 
REFERENCE ON WIRING 

COMPONENT WIRING 

DETAIL DIAGRAMS 

. 

OF COMMON COMPONENT 
EQUIPMENT. 

. 

1 ".,,~. 

. AiLl 
'" 

ao Services, Inc. 
I, AI'< 

~ 

" 
I", 

: " fonlroet Number. 
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f'OW"'9 Number. 
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•• 
FORM C RELAY MODULE GREYSTONE TEMPERATURE 

0 :m HPO~6701 TRIAC RELAY MODULE 
SENSORfTRANSMITIER 2 STAGE HEAT/GOOL 1 (, ) 0 HAND·OFF·AUTO CO~T.ROL 
TYPE1 ," ....... WIRING DIAGRAM 

TYPICAL ROOFtOP UNIT { I!IJI KMD--5800 SERIES 

SENSORl aug Ti, " '""" ',~- NEGATiVe 
WIRING CONNECTIONS UNIT24 VAGPOWER 

I~~ 
.... 

I I R -
gg~ I@ r----'-'-----l GREEN SENSE SENSOR I R W1 W2 Y1 Y2 C W1- STAGE:1 HEAT 11

' 
) . 24 VAC REO W2- STAGE 2 HEAT 

O-sVDC TEMP SIGNAL BlACK +- I SENSO~ I@ Y1 - STAGE 1 COOL Cl lit::! 

~I~~ '" EXCITATION 
24 VAC COM GRI;':EN 

~~ I@ I@ @ .~~ Y2 - STAGE 2 COOL 
~ ( " I o lit::! L _____ , ______ .1 C - 24 VAG COMMON 

( 8 I I ~ ",.,.., 
• 6 I I I ~I(H .1 ~ I , I 3-W1RE PLATINUM , 

I 1000 OHM (1K) SENSOR 

I COM OUT?WR L-..-RTO----.-l 

fm 
HPO~6702 ANALOG MOOUlE 

I NEG SEN EXC 

~ 
0 HAND-OFF-AUTO CONTROL 

. I (j lirll 0 OR DIRECT ANALOG O~TPUT , 
. (,~,",""" n -RED 'me ClUWi 

IlIJ1 
WIRING DIAGRAM 

GREEN 24 VAC COMMON . , 
I~ '""" SENSOR SIGNAL (O'? VOC) 1 ClliWi I ~!~.~~. WHITE 

( ,oo,,~ . ~'" 
oUWi l'!!i 

I ,,,,e, 
1- 1 I alit::! .; 

GREYSTONE- TEMPE.RA TURE 
(IJ1. 1INoIF'i:1W"'-"" ACIWITQR) 

SENSORfTRANSMITIER p~ . KMD-5800 SERIES 
) TYPE 2 I out::! ~ 

4 out::! 
7 IsENsoil 

SAME CONFIGURATION 

'""" NEGATIVE 
FOR KMD-5831 

Ir - - 24 VAC CO~- - :RE:N J 
I I 

GREEN SENSE SENSOR I KMD-5800 SERIES . 
SAME CONFIGURATION 1!iQ[ .' I ()..SVDC TEMP SIGNAL BlACK + 

"" EXCITATION I SEN$O~ DDC CONTROLLER 24
1

V,C FOR KMD-5831-
KMC 24 VAC _ REO Iii ."§ ~ 

SWITCHED ~ .. -IL - -- ~ -,--- -,- ~ DIGITAL g 
I I I I ~ I LI 'I(~I 

3-WIRE PLATINUM OUTPUT =1 13 24 14 
.. 

1000 OHM (1K) SENSOR > 

I V THERMISTER 
INPUTS LEAVE. -tM::. I PWR OUT COM NEG S84 EXC PULL UP RESISTORs I) I SMOKE DAMPER. 9 1 INCIRcurr "'-" 

> .' . 
POWER _ I 

, 
s . VOLTAGE (O-5V MAX) 

('~"m""" () @i@ 12 ,,' J; '" 24VAC 9 SMOKE DAMPER INPUTS TAKE our 
.~. G'"'' 2-4 "\lAC-COMMON _ 

13 @@ 14 PUll. UP RESISTORS 

8 '""" SENSOR SIGNAL (0-5 VOC) I IN CIRCUIT '-'-' WHITE 2 12, ,4 RH26 
,u~ 1I: 8 

I 
AC24V ~ 

SAME COt-jFIGURA TION 

[lG[§ 
I> 

SINGLE STAGE HEAT/GOOl 
VFD FAN FOR KMD-583~ 

~ 

1 @I@ 4 1$.[\1.<;; TYPICAL ROOFTOP UNIT ST~RT/STOP .. -s €ll~@ 8 WIRING CONNECTIONS R - UNIT 24 VAC POWER . 'ig R W1 W2 Y1 Y2 C W1- STAGE 1 HEAT . 

I~ 
W2- DRY CONTACT 

. " INPUTS t:EAVE ~ I 

~;r 
Y1 - STAGE 1 COOL PULL UP-RESISTORS 

" i~~ I~~ (i) ~f) (i) I~~ Y2 - SMOKE bArlliPER/FAN STAR.T/STOP 
IN CIRCUIT _ 

C 24 VAC COMMON . -
INTERLOCK WIRING 

. KMD-5Bo2 ,) 9 5 . 
.. Drawing TiUe I*~" , , 

• NOTE: COMPONENT WIRING 

NOT ALL COMPONENTS DETAIL DIAGRAMS .. 

,,~ 
. . 

I;~/:I' ''e,1> : I 
, 

;~I~'6~:~~N~~;~OR I "'~.m. ;;;; 

( ,~""""' ~'" lAW''''' I "m,,, . ~~,,," ,"m", - REFERENCE ON WIRING lao Services, 
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