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2 1T SHAIL BE THE RESPONSBLITY OF THE CONTRAGTOR TO GATAIN UTLITY COMPANY REGUREMENTS FOR PRMARY SERVICE .
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¢ MECHANICAL NEW WORK PLAN

M0G0/ SCALE:  3/2° = 10"
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REMOVE E£X0STHO BOAER AMD ALL ASSOCIATED SUPPCRTS, WRMG,
BURNIR, PIPNG CORNECTONS, FLUES, ETC REFER 7O NEW WORK PLAN
FOR EXISTING COUPORENTS TO REWAN FOR RECOMNECTIML

REMOVE BGSTNO NATURAL QAS VALVE TRAW ASSOCIATED WITH
DEWOLISHED BOOLER.

REMOVE BGSTNG NATURAL GAS PRING ROUTED 10 SERYVE OEMCUSHED
BOLER, CAP AT CONNECTION TO EDISTING MAN VERTICAL GQAS PIPINGL
DOSTNB VER'IEAL GAS PIPING SHALL REMAN FOR RECONNECTION PER

EXISTING FLUE PIPTNQ ASSOCATED BOLER TO REMAN,
CONTRACTOR SHALL CONNECT NEW FLIJE TO EOSTING CHMINEY STACC

EXPANSON TANKS ASSOGIATED WTH R.AD!.\NT FLOOR AND MR
CHANGERS SHALL

HANDUING UNIT SYSTEM HEAT EX

KEW WORK PLANS.

RB&OVE EGSTHG BPAHSGN TANK ASSOCIATED WTH QEMOLISHFD BOLER
NG SUPFORT SHALL REMAIN FOR REUSE PER NEW WORK PLAN.

REMOVE EGSTNG AR SEPA.RATOR ASSOCIATED WTH DEMOLISHED SOLER,
DEMOLITION L TBELMTEDYO.RE\!OVALCFAR
SEPARATOR AND ASSO‘.‘JATID MWAKELR WATER SUPPORTS, ETC.

REMOVE EXSTNG WAKEUP WATER PiPNG PAST EXSTNG ISOLATIO“ VALVE.
ISOLATICN VALVE SHAEE REMAN FOR RECONNEOTON PER KEW

FLANS.

REMOVE EXISTRNG QOMEUSTION AR DUCTWORK LP TO ABGYE CERING, CAP
AHD SEAL DUCTWORK ARTIGHT ABOYE CETLING.

REMOYE EXSTHG SOUER PRMARY HEATRG HOT WATER SUPPLY,

PIPING TO PONTS SHOWN, CORMECTIONS 10 EXISTING HEAT

SHALL REMAN AS NGTED.

REWOVE EXISTING INUINE BOLER PUMR I TS ENTRETY.

REMOVE EXSTIVG -3—WAY CONTROL VALVE.

Rﬂm\'i DOSTNO PRAIARY HEATING HOT WATER SUPPLY, QRENRN FPNO
P T0 EXS }EATEXMMGZDGAPPPI?{GATWhO FOR
REUSE PER NEW WORK PLANS.

EXSTNG AR m.)muxu UNTE AND RABIANT

FLOOR SY5
EXCHANGERS, AND ALL ASSOCIATED SECONDARY HSJ\‘N(U HDT 'IIATER
PG, AR SEPARATORS, EXPANGCN TANKS, CHEMCAL

FEE:
WORK PLANS FOR ALL NECESSARY REWORK
BOLERS.

REFER TO KEW
ASSOCIATED WATH INSTALLATION OF NEW

DGSTNG MAKEUR WATER PIPING AMD COMPONENTS SHALL REMAN
UNCHANGED, EXCEPT AS NOTED.

NEW WORK NOTES
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ROOM #109
r\MECHANICAL DEMOLITION PLAN
‘h Wswz ey

COMNECT NEW 2-3/2" NATURAL GAS PIPNO 10 EXSTNG VERTCAL RiSER.
Fﬂbzmvs:zzmmnmnrmsmwmmmum
OORNVECTION.

DORNECT 8" S0HER AR WTAKE DUCTHORK TO BOLER MANUFACTURER
APPROVED SDERALL NTAE WIH SRD/NSECT SEREEL

MEMWWTNSWMT@WM
SUPPORTS, ETC. TO LOCATION SHOMY, HGH AS POSSIELE. FROMVIDE NEW
PFiNG AS REQURED TO CONNECT TO EXSTNG ASSOOATED AR
SEPARATOR, S7E TO LARGH BOSTHG

COCRDIMATE LOCATION OF NEW SOLER WTH ENSTNG CONNTIONS AND
INSTALL PER MANUTACTIRER'S REQUSEMENTS ON ELASTOMER CUEE
BOLATGRS. PROVIOE ALL PIPING CONNEOTIONS PER BETAL 2/M200 AND:
SANUFASTURER'S INSTALLATION. NSTRUGTONS.

2—1/2'!1.\7%&&5?1?%00“1030!&&&5\’& ASSEMELY.
PROVIOE SHUTOFT UNON PRIGR 1O CONNECTRG T3 INLET OF YALVE
mvmmmlmmmmmm WHIAA
7RG S SPPLED TO FACH BOAER, ROUTE FULL STE GAS YINT FROM
PRESSURE, REGULATOR 10 TERMINATE QUTDOCRS.

EU5TNG 124 BOLER FLUE PPNG UP TO ROOF TERMDNATON. NEW
mﬂwwwmmmummumrmmm'
PER ¥—0" SLOPE BACK TD BOLER COMNECTIOH.

3" HEATNG HOT RATER RETRN PPNG DO TO BOLER CCNMECT PER

UARUFACTRER'S REQUIREUENTS,

3° HEATNG HOT WATER SUPPLY PIPING DOWN TO BOLER. COKMECT PIR

WANUFACTURER'S REQUIREWENTS.

LORNECT NEW HEATING BOT WATER SJPHY/REWPPNBTOBGST‘NG

HEAY DXCHANGER. SZ 10 MATCH D0STNG CONNECTIGN SZE OF HEAT

EXCHANGER.

PROUVDE NEW Y WOOULATMG CONTROL VALYE, WITH BALANCE

VN.\BGNB‘\‘PAS LEG AND HEATNG HOT H\TERRE‘SLRNLEO. R

CORTROL OF HEATING HOT WATER PASSNG THRL HEAT IXCHANGER.

MCT.\T!‘3/0 MACEUR WATER PG TO BISTNG AT BOLATICH

wmmvuwsnnmmgmmm
TO DECHARGE TO NEAREST FLOCR DRAN

ROUTE NUE S7E CONDENSATE CRAN FROM EACH BOLER TO COMDENSATE
MELTRALIZATON X7,

ROUTE JULL SZE DISCHARGE FROM NEUTRALIZATION MOT T DNSCHARGE ¢
REAREST FLOOR ORAN MTH AR GAP.

CORNECE FUEL SIZE COMBUSTION AR NIAKE PIPING TO BCUER FER
MANUFACTURERS REQUREMENTS.

OONNECT FULL SIZE CATECCRY N(STAMISS STEEL AL-2%4E) RLUE YENT
FPNG T0 30LER PER SOLER REQUIREMENTE.

TRANSTION AS NECESSARY TO NCREASE WNTAKE/FLUE PIFMG SITE AS
NECESSARY WITHH (ML 10°-0" OF CONNECTICH 70 BOLER.

CORNEGT B'# BO4ER FIUE 70 BORIR CONNECTION  PROVDE
CONDEMSATE DRAM PER E/M WSTRUCTICNS.
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NOTES:

1 LONGITUDHAL JACKETING SEAMS
AT 3 0R 8 O'CLOCK OHLY W/TOP
LAP FACING DOWH FOR WEA]

2 OVERLAP JACKETMG A MM OF 1-1/2"

JACKETRIG SECURED W/STAPLES AND
c\mo:/sa.rmmmmo
BUTT STRP ON COLD APPLIGATIONS.

LAYFR AS REQD FOR

COLD
APPUCATIONS FOR VAPOR
2

FACTORY AND FIELD APPLIED
\NON-METALLIC PIPE JACKETING

M2 SCALE:  NONE

[RFFEREMTIAL-
PRESSURE QAUGE

N INLINE PUMP DETAIL

SCALE:  NONE

MANTALTIRIR APPROVED

WIAE WTH SRO/RSECT SIREDE

T

WATER SPECIALTIES SCHEDULE

HVAC PIPING MATERIAL SCHEDULE
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mmmwﬁm

-3
OF SAME SFE AS BORER
CONESTON,

AT NOUNTED QAN STCBON—

v
w
-
SYSTEM REATNG WATER FRHG ATTRGS LA, WORIND FELD TEST <
SYSTEM QPIRATING TEMP. 183 pRESS -
STSTEM WORKGHG PRESIURE ‘2|5 SYSTEM SIZE TrE | sen ] ee0 | AsTu | wateRmr [wan | Teee '(,,S,Ess) (m:ﬂ s} | T™E %) N
A2 SEPARAIOR{S) A1 FEATHG HOT WATER SUPPLY & RETURN # | as'—3 | 6S/8lK | 40 | A | =8 & s | w 125 | <580 | 50 | 1M m o =
UAHFACTURER BT SGUESE (T i
I U006 10, JOUARTITY I:R_;; HEATING HOT WATER SUPPLY X RETURN * } 3"z up | CS/BLK | 0 | A | 4120 | CS\BLK | ¢35 [ 128 4583 150 1 HR m “ §
CPM /AP0 (FT.) TAkS CONDENSATE DRAIN ABOVE GRADE ALL 1] - | - | 823 &P =3 BRAS 16ET 4070 10FT 1HR vy =
EF 3 TEMPERATURE & PRESSURE RELIEF ORAM ALL ] — | =1 a8 P oF | DR\S 1GFT 40-70 16T 11 _l L4 g
EIEEIE) = REFRIGERANT PPHG ALL M | == | —= 1 szety & [ 3J 150 0-140 | 200 | 4R
TANUE AGTURER | ST HATURAL GAS ASOVE GRADE 03’ -25" | S/CW [ 40 | A ] AS3 | LS/BIK | €5 ¢ wp t - 100 1 MR
WOOEL KO -4 HATURAL GAS ABGVE GRADE ABOVE 3" EVa] 0 A AS3 £5/BIK [ WELD 1 - 100 1 HR
W, TARK VOLUUE 3.7 GIE
R ACCEPTANCE YOLUME 1.3 GAL §'
£ 2
PRi;; M‘;;mum%%;j §VALVE(S) | ESTRG i3
= ATP - ARMCO TRUSS PIPE Y - MECHAMCAL JONT 3 g
WODFL NO. = 8K - K3 — NEOPRENE GASKET =
WORKING PRESSURE - BS - BflL & SFIGCT NH - NO-HUS ﬂ%’ g
. SIE = - CAST IRON FE - %
ﬂ—mﬁﬁﬂ PRESSURE SETTNG - [+ - PVC  — POLYVINYL CHLORIDE '};é
:‘mmgs €S — CARSON STEEL § - BRAZED JONT — SUWR BRAZNG MLOY 833
¢ ) SHOT FEFDER H/A CW - CONTNUOUS WELD S) - SOHLDER JONT 85-5 T~
LANUIF ACTURER £ o~ OUCTHE RON S - SEABLESS STZEL
WETE 0L p OR  — DRANAGE ATING S5~ STANDARD STRENGTH - SERVICE WEIGHT
CSIGTY = CLY — GALVANZED S§ - SOLVENT WELD
e - [T THRD - THREADED
o W — WALLEABLE RON WELD — WELOED
UANUE ACTURER HK HOTE: NG "PULLED TEES" ALLOWED N COPPER PIPING,
MODEL KO, = + USE CROOVED STEEL MTH WTALIC JONTS.
U0 (FT) -
HANGER SUZE =
VERATION SOLATION (@ !.' .
SPECRAATONS (TVF) BOILERS R s
T S -
e fnow| Po | e | wen [Ewr |Lwr [RO3M MARUFAGTURER §7) wa
UARK SERVICE e Fomw) ko] siour Ut (7 | 68 ?ggg VOLT/PHAHE il REMARKS ix
B+t |HTG HOT WATER| NAT GAS | 125 | 12 | 16¢0 ] 1376 [ 160 1180 | 160 | 120/1/60 | LAARS RAECS  [1-10 %}O
ACCESSORES;
5. ELASTOMER COATED FISERGLASS LOUNTHG CUBES
2 CONDENSATE DRAN KiT
3. SAFETY RELEF VALVE SIZED iR ACCORDANCE WTH ASME REQUIREMENTS
£ WOIORIZED GAS VALVE
1Y PRESSURE REGULATOR
& SAFETY SOLENOD z
7. SPARK 16N Q
& MNTEGRAL CONTROL PANEL RE: CONTROLS GAGRAM g
% HI-TEMP AND 10-WATER CUTOFFS MTH MANUAL RESET 4
1Q.EXTERNAL BOLER PUMP, CONTRAGTOR KAS OPTION T0 BE WTEGRAL F FT Hi} MET PER PUMP SCHEDULE g f_g
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H 7]
Q
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PART 1. CENERAL

1.1 DESCRPTON OF WORK

A HYAC CONTROL SEGUENCES DESCRIBED HEREDN WWDICATE THE WANMER AHD
CHRONOLOGICAL SEQUENCE TH WHICH, AND METHODS BY WHICH, AUTOMATIC,
TEMPERATURE CONTROLS FUNCTION.

2 THE E-KSCON'I'ROL SYSTEM NSTALLED U?-‘OER THS PROECT SHALL EE
PROGRAUMED PROVIOE

PROPERLY AND  PROGRALMU T
EQUENEB, ﬂJ‘mT‘.GNS, AND STATUS IRDICATIONS FOR ALL ZQUIEHEN'
SYSTEMS AS HERON SPECFED AND AS KIXCATED OH DRAWNGS AVO AS
REQURED BY DUSTING COHDITIONS.

FART 2. CONTROL SEQUENCE
21HEATING HOT RATER PLANT (B-1, HH#WP-1,)
A, GENERAL SYSTEM OPERATION

13 THE HEATING HOT WATER PLANT I5 COMPRISED OF ONE CAS-FIRED BOILER
55-13 WTH A DECICATED HEAT!NO HOT WATER FUWP w% H-IEN N

BOLER FPROVOED
CONTROL TO MNPGMN THE LEA\ARG HOT WATER SETPUUNMT.
B, HEATING HOT WATER PLANT WOGES OF CPERATION:

1} SYSTEM SCHEDULNG ~ THE HEATNG KOT WATER PLANT CONTROL
ALGORITHS SHALL BtPLDY ADVANCED SCHEDULE /CALENOAR
ARCHITECTURE TO FACIITATE SCHEDULED OCCUPEDAMNOCCURIED HOCES
OF OPERATICM. THE SCHEDULE/CALENDAR SHMLE PROVIDE THE ABITY TO

SETUP L DWERSE SCHEDLAES OF OPERATION BASED ON SPECIAL EVENTS,
HOLIDAYS, AND NORMAE CPERATION

2} OCCUPED WODE: WHRE OPERATNG N THE OCCUPED MOOE AND THE

PEATINGHQTWATERP{.ANTEALLO‘IEDTDDPWTEH‘EPLANTHLLBE
JOUSLY AND CONTROULING TO WANTAN THE 1FAVMG HOT
WATER TEMPERATURE AT THE DESIRED SETPONT.
3Y UNOCCUPED MODE: WHILE OPERATING M THE LRIOCCUPED MODE F ANY
AR RANDLING UNIT SERVED BY THE HEATING HOT WATER PLANT BEGNS
TN N THE UNOCCUPIFD MODE, THE HEATING HOT WATER PLANT IS
ALLOMD TO GPERME. AND THE RUNNING UNIT REQURES HEATING HOT
WATER THE PLANT

4}M1§DEMRR£ET. WLIA\MIATERSETPGNTSW!.BER‘ESFI’

BASED UPON THE FOLLOWING:

& PLANT mIRALIZATION:

1)LEAD (& BOLERS AND PUMPS SHAL SMTCH LEAD/LAD BASED UPON
ENT RUNTVES, THe  RUNTWE  SWTCH INMATE WHEN
COPMENT RUNTME HAS HRS (ADL)

INSTRUMENTATION SIGNALS

- INSTRUMENT SUPPLY R CONNECTION TO PROCESS
—_— INDEFRED SINAL

e PHEVUATC SCRAL
_ BECTRC S0AL
—= PREAMATE BRARY SGIAL
—— BECTRE BHARY SO0

e NTERAAL SYSEM LNK

52 AR NTASE
2-1/2°RAT GAS

FIELD INSTALLED [
OUTDDOR AR i

[P & SR

" EXHAUST -

IOR WALL

3) F THE NUABER OF BOLERS ALLOWED TO OPERATE BASED UPON CUTSIE
AR TENPERATURE IS GREATER THAN 3 AND THE HEATNG HOT WATER
SUPPLY TEMPERATURE 1S 5 DEGREES {ADJ BELO"I THE HEATIRG Islﬂl'

WATER SUPPLY TEWPERA SE ( i OR
30-VENUTES (ADL) THEN THE LAG HEATHG nm' nmmpw
PROOGF OF LAG PLUP OPERATION
COMMAND SHALL BE SENT TO THE LAG BOLER
s)n-mmpommmoowmosmmmmommsmws

1S FALSE FOR 2-MNUTES (ADM) THE BOLER SHAL GO NTO
ALARW, THE LAG BOLFR PUMP SHALL BAUEDIATELY ENABLE, THE
D BOLER SHALE REQUARE A SOFTNARE RESET AFTER THE ALARY

EVENT HAS BEFN CLEARFDY N ORDER TO OPERATE

D.PLA‘ﬂSHUTDOW

1) MILE TDJISOPERAEHGHW2BD‘IIRSW“EHHMD
HEAT\NOHOTHATERSUPPL TEUPERATURE RISES ABOHVE HEA
HOT WATER SUPFLY TEMPERATURE SETFOENT FOR 30-MINUTES THE LAG
BOLER SHAML SHUTBOWN

2}IHD¢‘FHEPIJWTB§ESA9RJ COAMMANG TO BITER THE LFAD OR

LAS SOAER [T SHALL BE DISABLED AND THE HEATING HOT WATER PUUP

CPERATING WITH THE BOILER SHALL REMAIN COMMANDED FOR 1-HR (ADJ)

]
g

22 RADIANT FLOOR SYSTEM AND AR RANOLING YNITS
A HO CHANCES REQURED TO SYSTEM COMTROL.

2.3 SECONDARY PLWPS
A THE SECONUARY PUMPS SHALL SE€ ENABLED WHENEVER THE BORER PLANT
B i GPERATION AND THERE IS A CALL FOR HEATINO FROM THE SYSTEM.
B. THE SECCMDARY LOGPS SHALL BE ALLOWED TO COME CMEINE WHEM OUTSIDE
AR TEWPERATURE 1S BELOW 55 DEC F {(ADJ).
C. PROVIDE NTEGRATION INTO NOW CONTROL SYSTEM FOR ANY DEVICES THAT
KEED MTEGRATED FOR FULE SYSTEM CONTROL

2.4 SECONDARY HEAT EXCHAMGERS
A THE §NHD}RV HEAT EXCHANGERS SHALL BE PROVIOED WTH J-WAY
THG CONTROL FOR LORIROL OF SECONDARY LOCP TEMPERATURES
‘n:w TEMPERATURE SENSCRS M SECONDARY PIPNG FOR B'I‘PASSNG
PRMARY OPNG AROUND HEAT EXCHANGERS FOR PROPER
TEMPERATURE CONTROL.
B. NO WORK [S REQURED DOMISTREAM AT AR HANDUNG UNITS, RADIANE
OOF UANFOLDS, ETC. THESE SYSTEWS 10 REMAN STAND-ALORE WTH NG
BIGITAL CONTROL ORt WMOMITORING.

e o FHHIR
Do s SECRHBARY

D05 SURTER sscuuo.t\ﬂr

NOTES

& B E

i

120 VAS PROVIDED BY £0. CONTROLS CONTRACTCR TO COORDINATE WTH EC OH
ALY NEW ENCLOSURE LOCATIONS.

CONTRACTOR 10 PROVIOE ALL WEW COWTROL ENCLOSLRES. NO EXSTHG
70 B REUSTD, fHCLOSURE SHALL BE HOFFMAN OR EQUAL 1T
5 THE CONTRAGCTORS RESPONSBLITY TO PROYIDE AND MNSTALL KEW ENCLOSURES

MLVJLVES.WS.MS.ETCARETOBEPWER@ TRANSFORUERS

ENCLOSURES. WWSWBEPOWWFOF
ASNEEWOR\RW'STHE T RESPONSBILITY TO PROVIDE
WWERS.ANDMLLWWLTAGS WRNG HHCLUDING 24 YAC,
HETWORK, AND CONTROL WRING {H CONDURT).

STAND--ALORE
AND LAN CONTROL OPTION. CONTROL PANEL SHALL HAVE RJ TYPE
CAT 8 CONNECTION, INTERFACE,

LCD GRAPHICAL USER
R!Cﬂ'FE TO OWNER, NSTALLFD ON QuWMER PC OR ETHERNET, -W&
THE SYSTEM SHALL BE CAPABLE OF FUNGROMNG WITHOUT THE OF SOFTW;

(FINER
PATIH PANEL,
LAY

DIMEGLLERS FOR T0 MhAEARY
METHORK INTEGRA TN, TRALS JAPER AS
REQURED

(M P&ID CONTROLS

310/ SCALE:  NOWE

(D CONTROL ENCLOSURE

MO0/ SCALE:  NONE

OARER PC WORKSTATION
LOCATION UNKNOWN
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SEOTION $5010 - GENERAL PROYISIONS

1A

EE

FURNISH LABOR, MATERIALS, EQUTPWENT AND SERVICES REQUIRED
AS SHOWY ON THE DRAWMNGS AND SPIGFIED HERDIM

ALL WORK SHALL BE COMPLETE ANO SHALL BE LEFT N OFERATNG
COHDITION,

INCLUDE ALL PARTS AND LABOR WHICH ARE INCIDEMTAL AND
KECESSARY FOR A COMPLETE AND OPERABLE INSTALLATION EVEM
THOUGH HOTF SPECFICALLY WENTIORED N THE CONTRACT

ARRMNGE WATH APPROPRIATE UTILITY COMPANES TO PROMIDE
TEMPORARY AND PERMANENT UTILITY SERVICES AS REQUIRED: &“D
COORDNATE THER INSTALLATION MTH CONSTRUCTION PROGRESS OF
THS PROVECT, PAY ALL FEES AND COSTS CHARGED 8Y UTIUTY

WARES FOR UTIUTY

ALL TEWMPORARY AND PIRMANENT PERMITS AND LICENSES
RZQU'RED B CONNECTION WITH THIS DIVSION'S WORK. PAY ALL
FEES AND EXPENSES REQUIRED FOR SUCH PERMITS AND LICENSES.

REQUEST WEGWS AS REQUIRED BY REGULATING AGENCES
LATIONS.  PAY ALL CHARGES FOR HSPECHONS BY
TING AGENGES OF IWSTALLATIGNS OF PLANS SPECICATIONS.

PROVIDE THE OWER WTH A CERTINCATE OF FNAL INSPECTIOH AND
APPROYAL B ENFORCEWENT AUTHORITES

MEET OR EXCEED ALL CURRENT APPUCABLE LOOES, ORI

REGULATIONS FOR ALL INSTALLATIONS. PROMPTLY NOTHY THE

ENGREER, M WRITNG, ¥ THE CORTRACT TS APPEAR TO

eoe.ch WTH GOVERHING %Nm R‘EWI.ADONS. O\‘HTRAGTOR

RESPONSRILITY Al

HCH-O)QPLYING WORK INSTALLETY ‘H’HOLIT h’O'l'IFY'lNO THE ENGINEER.

HCG'!Eﬁ QUALITY OF WORKMANSHP AND MATERIALS ND&CATED n
THE COMTRACT DOCMENTS TA.'(ES PRECEDENCE OYER THA'

ALLOWED IM REFERENCED CODES AND STANDARDS.

FURNISH:  TO O8TAN, COCRDINATE, SUSMIT THE NECESSARY
mmmm&:ms‘mwm READY FOR

HSTAELATION, (BLOAD AMD UNPACK, AND GU.

INSTALL:  TO RECOVE AT THE JO8 SITE, STORE, ASSEWELF, ERECT,
SET I PLACE, ANCHOR, APPLY, FMNISH, PROTEGT CLEAM, TEST,

START-—LP AND NAXKE READY FOR CBMER'S

PROVIDE: TO FURNISH AND INSTALL

CONTRAGTOR 15 RESPONTIELE FOR (KWENSIONAL DIFFERENCES,

TS AND ANY OTHER RESILTING

WHGS, ¢ RESPOHSIBLE FOR ANY
ADDIMOMAL COSTS INCURRED AS A RESULT OF SUBSTITUTIONS
BEFORE SUBMITTNG A PROPUSAL ON THE WORK CONTEMPATED,

THE SITE OF THE BECOUE THOROUGHLY
FAMILAR MITH EX(STING CONDIDONS AMD LMTATIONS. HO EXTRA

TION Wit BE ALEOWET) OF WSUNDERSTANDING AS
TOMARWNTOFM BDOERS LACK OF WLE|

INVOLVED OR
TING COHDITIONS WHICH COULD HAVE BEFN DISCOVERED OR
REASONAEL‘I’ ANTOPATED PRIOR TG BDDNG.

AND SYSTEMS SiOAN ON THE ORAWNGS

DETERVERA
OF THE EXXSTENCE, LOCATION AMD COMDITON OF SUCH FAGILITES
PRIOR 70 SUBLATIING A BD.

CONSIRT THE DRAWNGS AND SPECIFICATONS OF DIVISION 16 ANO
GTHER FOR OORREA'HNG INFORMATION AND 1AY DUT WORK
SO THAT 1F WLL COORDINATE WITH OTHER S,

DNENSIONS AND LE., FRASHED CELING

HEGHTS,
FOOTINO AND FOUNDATION ATIONS, BEAM DEP]HS. £18) W
THE ARCHITECTURAL AND STRUCTURAL DRAW,
DRAWNGS MAY HOT SHOW EYIRY RISE AND {FFEET REQURED FOR
THE WORK. NSTALL PIPHG AND DUCTWORK 10 ACCOMMODATE THE
BULOING STRUCTURE AKD THE WORK OF OTHER TRADES, WITH ALL
REGURED GFFSETS AND WTHOUT EXTRA €OST TO THE ORNER.
OGTAH EXAST LOCATON OF CONNECTICN TD EQUPHENT, FURMSHED
OTHERS, FROM THE PERSON FURNISHING THE EQUIFMENT,

GUARANTEE AND MAINTAIN THE STABLITY OF WORK

IPLETH
AS EVIDENCED BY ISSUANCE OF THE FIMAL CEIRTIRCATE BY
THE ARCHITECT/ENGINEER,

DEFESTS OF ANY KINO DUE TO FAULTY WORK OR WATERIALS

APPEARING DU THE FERICD BUST BE
M\EDD\TELYHADEMBYD{EMMTOR.\THSW
EXPENSE TO THE ENTIRE SATISFACTION OF THE QRNFR

ARCHITEGT AkD !NG.UDEDAMAGETOMHNH'IORT}E
BAALBNG ETHG FROM THE CRIGHAL DEFECT OR REP)

SHSTM.LEDSOASTO%EREANLY

AINING
IBLE FOR PROMVIDING
SUFFHIENT SERVICE ACCESS TO ALL [OUIPMENT,

GUARANTEE: THiS CONTRACTOR SHALL GUARANTEE ALL MATERIALS
AND WORK PROVIDED UNDER THER CONTRACT AND SHALL WAKE
EEPENSE,  ANY

M:CEPTMOE (IN IRJTWO; OF THE HSTALLATIONR,
WTH NOIVIDUAL EQUPMENT.
PﬂO‘t’ﬂ"E WLY PRODUGTS FROI! MANUFACTURER'S WD lOCAL
mmmou THAT CAN PROVIDE COUPLETE COVERASE, PARTS
OR AND THER PROOUC

AND LABOR, FOR REPLACEVENT SERVICE OF TS
PROVIDE OHLY EQUIPMENT THAT Wil RT 1H THE SPACE AVM.ABLE
AND BE ¥ SERVICEABLE. BRING ANY CONFLICTS
ENGINEER'S ATTENT‘CN PﬂDRTUDRDMGTHZEQJSPHW

DOORDDMTE CULE ALL WORK WTH THE OWMER TO WIMIWZIE

ANY QISRUP AL THIFRRUPTIONS TO THE SMALLEST
PROVIDE TEMPORARY CONNECTIONS ¥ REQUIRED 10
PROVIDE CONTNUITY OF SERVICE.

INSPECT ALL AREAS AFFECTED BY THE HTERRUPTIGNS
AL AUTCUATICALLY NHTROLLSD {MWENT ELECTRICALLY

QUPVERT 10 TG CONDITIOR PRIOR
TO THE NTERRUPTION.

FIRE SPRINKLER OR FIRE ALARM SYSTEMS ARE TO REMAN
RACMATWWOFWIORKQA! ASSURE THAT THE FIRE
FIRE ALARM SYSTEW IS OPERATIGNAL AT THE END
OFEACH!DRKDAK COORDINATE WTH THE OWNER.

PROVDE HEW MATERIAL AND- EQUWPHENT, UNLESS KO OTHERMSE.
PROTECT EQUPMENT AND WATERLLL FROU DAMAGE, Dﬂ‘l AND THE

FROVIDE THE HEHEST QUALITY WORKMANSHP AND PERFORM ALL
WORK ONLY BY SXILLED MECHAMICS. INSTALL MATERIAL AND
EQUIPMENT N ACCORDANCE WITH WANUFACTURERS'
RECOMMENDATIONS, INSTRUCTIONS AND CURRENT STANOARDS,

THE ENGINEER RESERYES THE RIGHT TO R‘E.ECT UATERIAL R
IOR&OM.‘&EP NOT M ACCORDANCE WTH THE CONTRACT
DHOCUMENTS, BEFORE CR AFTER INSTALLATION.

mmemwcmmmkwmmmrmcr
AND STRAIGHT MAMN ARG PROPER GRADING.

FI'ISTHIINTB\!T THESE PLANS AMD SPECTFICATIONS DIAT MOST
|3 AND DUCTWORK BE CONCEALFD, WHERE EXPOSED), RUN AS

&OSSTOC‘«:IUNGANO/OR“LLASPCG&MFARALLB.WTH

ADJACENT STRUCTURAL OR ARCHITECTURAL ELEMENTS.

DO NOT MMSTALE PPING Off DUCTIRORK I ANY SMTCHOEAR,

mmm ELEYATOR EQUPMENT, oR &EG?RICAL

EGUIRHENT ROOM, UNLESS 1T 15 A BRANGH SERVING THAT ROGM.

DG NOT INSTALL PIPING OR DUCTRORK AROYE SMTCHBOARDS,
PANELBOARDS, LONTROL PANELS, MOTOR CONTROL CENTERS, ETC.

ARRANGE WORK TO FACEFTATE HMNTER.\NCE, REPAR
REPLACEMENT OF EQUIFMENT,

QURE eonwu.m
ACCESS PANELS ARE FROPERLY LOCATED AND LABELED.

EFRE

gk

2

WYL

AAA.

. F
MAXE THE
REFEN

OFth ALL CUTTNG AND PATCHNG RECESSARY TO WORK,
OBTA.N SPECIAL PERMSSION FROM THE STRUCTURAL ENMGNEER

ORE CUTTING STRUCTURAL WEMBERS OR FINISHED WATERIAL
PERFMMLPATD@(GNWAHMASTDIEAVEW

TRACE AND RE' THE AREA AFFE
OF UNDISTURSED WORK. CRM ALL PATQ-I!NG BYWRKLRS
P.

EXPEREMCED, SKILED, AND LICENSED FOR THE PARTICULAR

OF WORK NYOQLVED, RFERIOR WORK WAL NOT BE ACCIPTED,
PATCH ALL HOLES LEFT AS A RESULT OF DEWOLITON OF
VECHANICAL EOUPVENE AMD DEVICES.

PREVENT THE SPREAD OF DUST, DEBRIS, AND OTHER WATERIAL INTO

ADIMCENT

REPLACE Ail COLING TILES DAMAGED DURNO WSTALEATIH OF
WORK, MTH NEW TILE.

REFINGSH WECHANCAL EQUIPMENMT DAVAGED QURNG SHIPPING
AND, NSTH.LATII‘.’N TO TS ORIGINAL CONDITICH. REWOYE ALE
RUST; PRIME, AND PANT PER WANUFACTURER'S RECOMVENDATIONS
FOR FGSH EQUAL TO QRIGNAL

NOT UsED.

PROTECT OPENINGS AND EGUEMENT FROM OSSTRUCTION, BREAKAGE,
QAUAGE O] PROTE07 NATFRIALS AND

PROTECT F‘PE. DUCE AND EWLPHENT m'cs WTH TEMPORARY
Oft CAPS. KEEP OPENENGS COVERED UNTHL PERMANENT
CONNEGMS ARE COMPLETE.
IS, RESPONSIBLE FOR ANY DAUAGE TO UE
UNTL

TRACTOR CHANICAL
EQJLP“EHT, MATERIALS OR WORK FRAL ACCEPTANCE OF THE
ENTIRE PROJECT BY THE ONIR.

KEEP THE PREMSES FREE FROM ACCIREAATION OF NTE MATERUAL
OR RUBDISH, CAUSED B'{HCSEJPLDTEESORWORX, ME TRMES
REUGVE RURH: LORG, AND SURP&US VATERIALS

VECHANSCAL FOUIFWENT AND REMOVE TEWMPORARY IDENTHICATION,

HMSEOFDESPUTE.THEMERWLREJWE]}ERUBB!SHAND
COST TO THE COMTRAL

Bﬂ'DRE STARI'—LP LUBRCATE, GHARGE, AND AL, STSTEMS AS
D AND ACCORDING TO MANUFACTURER'S MSTRUL

CLEAN, DISRFECT, ARG TEST ALL PLIAJENG AND PIPNG SYSTEMS

PERFORM TESTING, ADJUSTNG AND BAEAKCING M ACCORDANCE
WTH THAT SECTICH.
OPERATE EQUIPMERT 'AND STSTEMS N ALL THER OPERATING
MODES, TO VERIFY PROPER OPERATION, PRIOR TO FINAL FIELD
OGSERVATION AND OWNER INSTRUCTIONS.
ASSISTANCE TO TEST, ADJJSTHG

PROYVIDE AND BALANCHNG
CDNTRACTOR BY LAKNG TO SYSTEM AND SYSTEM
COMPGNENTS REQURED FOR AMG DESIGH PERFORWANCE,

ACCEPYABLE PERFORWANCE OF ANY TEST & NOT ACHEVED,
THE TEST SHALL BE
TED UNTIL ACCERTAELE PERFORMANCE I ACHIEVED,

FULLY INSTRUCT THE CWNER'S DESIGNATED PERSONNEL ™ THE
MEWSWSTNATMM[TEPUT

W) SERWVICE. PROVIDE NSTRUCTION USING COMPETENT

INSTRUCTORS AND FACTORY TRAINED

NCLUDE DOCUMEMTATION OF INSTRUCTIONS M THE OPERATION ARD

WANTENANCE WANUALS,

BEB. SUBWMT COUPLETED BOUND OPERATION AND MAINTENANCE

VANURS

HCLUDING SHOP DRAWNGS, WARRANTES, TEST REPORTS,
CERTACATIONS, TEST AND DALANCE REPORTS, SYSTEM VALCATON
REPCRTS AND RECORD DRAWNGS.

BSE. FURNISH AND MSTALL ALL KECESSARY CURBS AND BLM(NO

A

RiDURiD TO INSTALL AL HVAC EQUWENT AS DESCRIBED (R
O THE DRAWINGS. CURBS SHALL BE A MINMUM CF 14°
THE SAME MAKUFACTURER OF
CURBS

THE EQUPWMENT SLPPORTED,
UNLESS NOTED QTHERWASE, AL BUST BE HSTALLED 50
THAT TOP OF CURBS ARE "DEAD" LEVEL

FURHIEH LABOR, EQUIPMENT, AND MA FCR CUTTING,
OEMU.I'I'K)N RB:!WAL. PATCHNG, AND RESTORADOH WORK NECESSARY
ACCOMPUSH AND COAMPLETE

BCLUDING ANY
moc.moumnﬂ}seoraas TING MATERIALS, ECULPUENT, S?STBIS.
AS WELL AS THE DISPOSITON OF SALYAGED WATERIALS OR DEBRE.

ACCOMPLISH ALL OF CUTTING, REVOYAL, DEUGLITION,
R‘ELOCAT!ON. PATCHNG\ AD RESTORATION B USHE OheY
WECHAMIES SNELED M THE TRADE REGURE]

CPERATIONS O ACTIVIES UKDER THES CONTRACT.

HEE THE m OF REMOYALS, DEMOLITION, CUTTING AND
WORK HYOLVES STRUCTURAL CONSIDERATIONS, CONSULT WTH
STRUCTURAL ENGhEER. BXERCISE EXTREME CARE TO AVOID
DAMAGE AMD FRESERVE THE SAFETY OF THE STRUCTURE AND OF
ALL PERSONNEL. PARTIGJMR CARE MUST BE TAXEN WHERE THE
DEUOUTION OR REWOVALS OCCUR ADJACENT TO OCCURIED ARTAS

COUPETENT AND OUAUFWJJ TECHKCN. ASSISTANCE TO
ETHOES AND QUES M‘JWPLEMH T)-Es

AND SUPPORTS,
] OONSH)ERATLON& DESON AMD PLACE ALL
ANEHT OR TEMPORARY SUPPORTS TO CARRY ALL 10ADS DOWN
EZARING,

SECTION 16050~ PPNG

A

IB.DiNGHATERIAISS{ALLCWPLYVITH SECTION #, PART G ASME
BOLER AND PRESSURE VESSEL COOE FOR WRIOING

APPROPRIATE FOR THE WAIL CHELHCAL ANALYSIS OF
THE PIPE BEING WELDED.

BRATHG MATERIALS SHALL COMPLY WTH SFA-5.B, SECTICN I ASWE
BGILER AND PRESSURE VESSEL COOE FOR BRAZIN AL
APPROPRIATE FOR THE MATERIALS BENG JONED.
mmonwmmamzzmwmmmcemm
ANSI B31,5,0
L. GASKETS FOR FLANGED JONTS SHALL BE FUAL~FACED FOR
TAST-RON FLANGES AND RMISED FACED FOR STEEL FLANGES,

STAND DE
AFFECTEQ BY THE CHEMCAL AND THERMAL CONDITIONS OF THE
aum CARRIED.

ALL CHILED WATER AND HEATING HOT WATER PiPING GREATER THAN
I2-INCHES SHALL BE STANDARD WEISHT WITH 0.375 MCH WALL
THICKMESS. CHILED WATER SUPPLY AKD Hat IATER HEATING

3 S TH SCREWED OR WELDED

JONTS AND DITTRHES. PPEQIEEJ}I‘ANQLARGB!S}MSSNSTALLED
WTH WELDING FITINGS AND JOINTS, PROVIOE FLANGES RHERE REQURED
FOR CORNECTIONS, 1EAK TEST PPING SYSTEUS WMTH 366 FS!
HYDROSTATIC PRESSURE

1. AT CONTRACTORS OPTION, PIFE SIZE %" TO 4" WAY BE TYPE "L°

HARD TEWPERED SEAMLESS COPPER TUBRNG CONFORMMG TO

s’ﬁQﬂﬁATION B-84 AND FEDERAL SPECFICATION We—T-7a2.05
ALL BE WADE MTH 955 TH-ANTROUY
WHH‘ECTIONS T STEEL PPPE OR EQURPNENT SHALL BE WADE WTH
DIELECTRIC LHIONS,

£

PPNG, ABOVE GROUKD AND BULDNG, SH,
BE S]AND.WDIEOGHT GRADE A-53, BLACK STEEL P‘-PE mommo T
ASTM SPEC. FHTNGS FOR 1 AMD SMALLER PIFE 8
STANBARD vmmmsmnmmmomm
T PIPE CONCEALFO W YERTICAL SHAFTS SHALL HAVE
W.Dm.n.‘ﬂs For 14" THQﬁUG'I 2' f‘!?E SJZE. FITTRNGS AND JOMTS
BT INSTALLED [N WALLS

ENCEPT COMNECTIGNS TO YALVES, REGIRATORS, EQUIPMENT, WETERS,

ALLBESIRMMTHUMN CONNECGTIONS OR FLANGED,
LEAKTSS?HTHJOPSI BEFORE FRIAL CONNECTIONS ARE
MABE AND WITH SOAPY WATER AFTER FINAL CONNECTONS.

JWCNSFORLEFNFERRMSPKPES’IALLBEHM
WITH BRASS 7O RON GROUND JONT SPHERICAL SEAT,
DJDS.AHDRATEDFORNOTLESSWH&DOPSWAWWG

2 UNONS FOR USE ®TH COPPER PIPING SHALL BE CAST BRASS
CAS
T

COATING,
5. DELECTRIC ISCLATNG TYPE UMONS SHALL BE MNSTMLED
T

'WHEREVYER FERROU! OR
ALLGY ECUIPUENT OR COPPER PIPING, DELECTRIC LRUOKS SHALL
BE RATED FOR MOT LESS THAM 250 P9I WA,
5.1 FURMISH AND INSTALL DELECTRIC UNICHS AT ALL
LOCATIONS WHERE COPPER PPNG MATERIAL IS CONMECTED TO

ANY DISSIAILAR METAL
5.2 AIFTHGS USED SHALL BE UMION TYPE, OF SZT AND
TERIALS AS VOLVED.

SERVICE. DITMGS
MENTS &F ASKi B16.8 AND SHALL,
BLE OF EFFECTIVELY ISOLATING STRAY
UP TO 800 YOLTS.

STRAMNERS, UMELESS SPECINED OTHERMSE ORt SHORN ON DRARNGS

OTHERMSE, SHALL BE BASKET OR "Y' TYPE OF SAME SZE AS PPE LNE
AND WITH CAST IRON BODY, DRECTION OF FLOW ARROW CAST i BO0Y,
AND OYABLE SCREEN OF ROT LESS THAM 0625 INCH THICK (22
GAUGE) ETBRASSPER;WTED FOR_TOTAL NET FREE AREA
EQUAL TO FOUR TIMES THE Of PRL STRANERS \YE
BLOZES D) IJ.EDARDYAPPE{)FBRMMNAWBLDH-DOML FURNISH
faaild

NS?AEEMVAE.\E ¥aTH DRAN LINE EXTENDEC TC DRAN FOR
STRAINERS OF 4* SIZE AND LARGER.

T8 RN
URITS AND 150§ ANS) FLANGED ENDS, COMMECTORS SHALL
HAVE 1ENMM UWE LENGTH OF NOT 1E5S THAN RECOLIMENDED BY THE
COMMNECTOR MANUFACTURER FOR VIBRATION ISOLATICN.
INSTALL FLEXBLE PIPE G@MGT&?S O PPES CONNECTED TO

TION ISOLATION. NS

omn:c‘mas AT RICHT ANGLES TO DSSPLACEMENT. WSTALL
TELY ADMACENT

3 PROUMDE PIPE
AKES PLACE ALONG AXIS OF PIPE OWLY,
HSTALL EXPANSION JOINTS ALONG ANS OF PiPE

BECTION #1100+ YALVES

VALVES SHAL BE OF THE SAME WAKUFACTURER FHROUGHOUT, WHERE
MANUFACTURER'S NAWE AND PRESSURE RATING SHALL BE
LOCATED ON OUTSDE OF VALVE

CUT-OFF VAEVES USED IN WATER AND WATER/GLYCOL SYSTEMS
WNOLDING CHILLFD, PROCESS , HEATING AND
PROCESS HEATING SHAIEL BE BALL YAILVES FOR 27 SI7E AND
AND SHALE BF BUTTERFLY VALVES 2%" S7F AND LARGER. YALVES
USED IN STEAM AND STEAM LINES SHALL BE GATE YAEVES.

SALL VALVES SHALL BE MANUFAL NR'ED70CWPLYI“HMSSSP1%0
AND SHALEL BE 3-PECE TYPE, VALVES SHALE BE ALl BRONZE
ma-az}wmﬁmsmmmmrmm
DESIGHEDY FOR PY, 500 TEMPERATURE RANGE OF AT
EEAST OF.TOJOO?. BALL VAI.\ES SHALL BE THREE-SECTION
ASSEWELY ELE-0 RING SEAL AND REMOVABLE CENTER SECTION
HTRREPLM:EASIETELON TFESEATS. SALL VALVES SHALL HAVE

TH HGH EXTENDED TG PROVDE

ALL VALYE STEM HOUSMGS
Tglﬁwﬁ UPTOﬂi' THICK NSULATION AND SHALL HAVE NiB SEAL
Vi
BUTFESR;A.’T VALYVES SHALL BE WANIFACTURED TG COUPLY WY

Q) THE YALYE BODY SHALL BE OF DUCTLE IRON
FOR ALIGNWENT WTH

LOCCMG S 55 SCREWS, DR FIFTED
OR ONE PECE STEM WITH DOUBLE D DESGH TO AT
BOOY KECK e}

QUIPPED ITE G FOR
VALVES & ND SMALLER.  VALVES & THCHES AND LARGER
SHALL EQUPPED MTH GEAR AND TABLE
MELIOR®

HAVE
SEMI-STELL, Miﬂ
WTH ANS CLASS 150 POUND FLANGED ENDS.

QATE YALVES FOR HVAC APPLICATIONS 14" AND SUALLER SHALL BE AL
BRONZE AND 2° MU.RGER&IMJ.HA\EIROHORCASTSTEELBDDY
WIH BRONZE TRAF \BSHALLHA\'EWEDGEDECM&DWLLBE

DEE?EDFMNOTLESSH{AN PSSt NON-SHOCK COLD
W NALEE AND WORKING PRESSJRS SHAEE BE CASTINTUVALVE

HATURAL GAS YALVES 2° AND LARGER SHALL SE SEWI-STEEL

LUBRICATED PLUG COCKS FOR. 175 PR WORKING PRESﬁJRE_ 1% 97E

AND SMALLER SHALL € ALL BRONZE, FLAT BEAD GAS SERVICE SI00.
THO BRENCHES FOR EACH I8 MSTALLED.

BRESSURE AND RELEF VALVES SHALL DESIGNED,
CONSTRUGTED MD RA\'IED TOAS-ECOUF. VALVES SHALL HAVE A
C-APAGW AT PRESSURE WINCATED OM DRAWNGS, M BTUS/HR. OF KOT
OF UNITS WHECH THEY PROTIET AND THEY SHALL
HAVETE.STLEVERS EXTEND RELEF LNE FULL SZE AND EMD OVER

BECTION 810 - METERS AND GALGES,

o

WEW&M&WMHE&MYMMW&SM

CMETER WELLS SHALL BE STANLESS STEEL,
PRESSURE RATED TO MATCH PPING SYSTEM DESIGN PRE 3 W™
2-HeH \TE D CAP NUT,

INSIRATED PIPNG THREADSE
PER”O“EI[RS WSTALLED OVER §'—0° FROM FLOOR SHALL BE ANGEE

PMGAUCES S'D\LLB{IAA\‘E4K'DN. OAUGES SHALL HAVE

TrPE. LASELED FOR FUKCTION WTH
ENGRAVED LAMINATED FLASTIC 1ES o GE N
ANCE WITH SECTQN 15185 SELEGTED WTH
DIAL RANGES AS REQURED OR ACCURATE
READINGS. GAUGES N INSULATED PPING OR SURFALES HAVE

EXTENSION HENS AS Riﬂl.m O
PRESSURE GALIGE WIDE UPSTREAM BALE VALVE FOR SOLATION ANO
SERVICE.  EALL VAL\rE SHALL BE PROVIDED AS SPECIFIED N SECTION
15100,

NSULATION
NMITACTHTHWHP‘EMKWPERMTED
UN{ESSSPEN-‘EDOWS& “PES SHALE BE HUMI

EE
roa HOVEMBTE OF FPES BY EXPAWOBL HANGERS SHALL HAVE RODS
AND CKLE! SUSPENSION SHALL BE
SINTABLE STEEL SUPPCRTS FASTENED YO OVERHEAD CONSTRUCTION OR
STERL WALL BRACKETS, AND SUPPORTS SHALL BE INSTALLED
SO THAT PPES ARE RUN PARALLEY AND EVEWLY SPACED.

Lmswmmmmemmmaemmtnmwm
—DRALLING TYPE OF SUFFICIENT S2E TO
ADEQUATELY SUPPORT THE LOAD,

LOMPLY MTH WSS 59— GBMDS" B3 FOR MSTALLATION OF HANGERS,
NG MSTALL TS,

NG; PERMITTED.
INSTALL, HANGERS WTH WM x' G.ELR SPACE BETWEEN FRUSHED
COVERNG AND ADJALINT BURK. HAMGER WTHN 1 FOOT OF
EADR HORIZONTAL £LBOW. USE H.\NGERS VERTICALLY ADMSTABLE 1%

MU AFTER PIPING 1S ERECTED.
NSJ\.A‘IED PIFE, HANGERS ANO SUPPOR BE FURNISHED WTH
RIBHED GMVANZED STEELMELDS(FNOTLES THMI 1BNUE3
& et -

¥ IEQ" ARDL P
THE WSULATION INSERTS. mma{ms&:mm@mmvwm
DEWSITY, 100 PSS, WATERPROOFED CALCTUM SUCATE, ENCASED tH
SHEET WETAL SHIEFLD, PROW}EAMBLYOFMTHMESSAS
ADJOMNNG HSULATION.

MAXUUM SPACIHG OF HANGERS AND SUPPORTS SHALL BE M
ACCORDANCE WITH THE FOLLOWNG SCHEDULE FOR SIZE OF PIPE:

| Favie
4

(=3
= <
k2
v
¥

STEMCIL PANT: EXTERIOR TYPE BLACK.

YALVE TAGS; 18 SAUGE POUSHED BRASS, !-1/4" BEAHE—TE!, S'TMJP
ENGRAVED BLACK EMANEL ATTED. VALYE TAG FASTENER SHAIL

BRASS CHAML
B AT CONTRACTORS OPTIOH, VALVE TAGS MAY BE 3/32' THICK
Pwmc w:mno VALVE. TAGS, MTEN SYSTRM
™ %° HOGH LETIERS AND SEQUENCED YALVE
Hsc-ﬂ LETTERS, AND WATH 5/32" HOLE FOR FASTEMER,
YALYE TAG SHALL BE WHITE WTH BLACK 1ETTERNG:
ENCRAVED PLASTIC-LAMNATE ENOR)MNG STOCK W

" FOR
ALL BE W H!‘HE.ACKLEH'ERNOEXOEPTF{R*ARRWOS!GIS
SHALL BE RED WTH WMITE LETIERN
BENTIFY PIPING WTH STENCILED SIGNS AND ARROWS.
WHEREVER

IAUSORFLOCQE}’GERJNGS.ORENTERNW—ACCSSSME ENCLOSURES,
WWATAWWHWMNNAWS
PONTS WHICH PERWET VIEW OF CONCTALED PIPHO AND NEAR AR
EQUAPMENT {TEMS AND QTHER POINTS OF ORIGHATION AND TERMMATION.
FENG SHALL € IDENTIFED T@Emﬂ)
BITERMEDIATELY AT MAMUM SPACHNG OF
RUN, HOWEVER, yAmamzss&rmmmmor
FPMNG AND EQUAPMENT.

VALVE TAD LOCATON:  PROVIDE YALYE 7!.6 o4 AL VM.VES, COCXS.
CONTROL DEVCES I EACH PIPINO ST

VAL\rE M VALVE SCHEDULE FOR EACH HPNO SYSTE!L UUJNT VA:LVE

SCHEDULE FRANES SCHEDULES iN MACHNE ROOM WHERE DIRECTED

BY OFHER'S RIPRESENTATIVE,

NS‘!‘AIJ. ENGRAVED PLASTIG LA.I&NATE SIGNS EXCEDT WHERE LETTERNG
LARGER THAN 1" 13 REQURED IDENTIFICATCN.  LOCATE

&GNSINORNEAREMHPSECEOFH‘EMCALEQU?PWWWEAG{

OPERATION DEVICE. -

PLASTIC LAMLY
OPERATING VALVES, FUNFPS, UETERS. GALGES, AND THERMCGMETERS.
JZ LAEMATED TAGS, AT A WNWH EE
EACH PIECE OF EQUIPVENT SCHEDULETY ON DRAWINGS.

AL TEMPERATURE

RECIPROCATRG MECHANICAL
FURNISHED UMDER THIS CORTRACT,
ISCLATION MANUFACTURER. ALL ESOLA
THE SAWE MARUFACTURER AND THE
INCLIDME NUMBER AMD LOCATIONS, SHALL BE THE
RESPONSIBILITY OF THIS MANUFACTURER,

THE ISOLATICN HAHWACTLBER SHALL DETERMNE THE WEMHT OF
TRIBUTICH OF

OCCUPED AREAS WHEM MAKING ISOLATOR SELECTIONS.

G THE SOLATION ACTURER SHALL COORDMATE HiS SELECTIONS WTH
TI-E EXACT EMPBDI? THAT ¥3 ACTUALLY TO SE FURMISHFD FOR
Y RESPONSIBLE

INSTALLATION ANC SHALL BE COUPLETEL!
. SATISFACTORY VERATION AND HOSE CONTROL
INSTALLATION.
0. THE ISOLATION Wﬁg&nm SHALL PROVIDE ADEQUATE MSTALLAS ld!

HFORMATION TO INSURE THAT FROPIR PROVSIONS ARE
WADE FOR THE iMSTALLATION OF SOUATORS AND AYOD CONFLICTS
QURING CONSTRUCTION,

E  YIERATON EOLATORS — WATERIAL:
EJ AL SPRING TYPE BOLATORS
PERCINT OVER

E2 CENTRTUGAL EXHAUST FANS LOCATED OH THE ROOF SHALL BE
IRSTALLED WITH FREE STANDING SPRING TYPE HOUSED

WTH NOT LESS THAN 1/4 'IHIQ( NEQPREKE ACOUSTICAL FRICTION
PADS QN THE BOTTOM OF THE ISQLATORS.

BEOTION 5260 - BSULATION
A ALL HSILATION SHALL CONFORM TO FOLLGHING STANDARDS FOR FLAWE
AND DIVELOPED SUOKE RATNGS:
} FLAUE SPREAD: 25 OR LESS, ASTM E34, NFPA 255
L G Tamtee 50 DR LESS, ASTW £B4, NFPA 255

B, WSULATOH SHALL WOT 8E APPUED UNTIL ALL PIPING BAS BEEM TESTED
AND APPROVED N CLEANTD. INSULATICH
SHALL PRESENT A NEAT APPEARANMCE WTH SWMOOTH AMD YMFORM
SURFACES, SLOVERL

WORK DOME M A Y UANNER WILE NOT BE
ACCEPTABLE  ALL MHSULATION SHALL BE CAREFULLY FITTED AND
Y BUTTED:, ALL JACKET SHALL BE NEATLY APPLIED
WTH SUOOTH AND BE SECURELY ADHERED OR PASTED

INSUEATION TO BE CONTINUOUS THROUGH FIPE SLEEVES,

e FNLLRE DU'E T FAULTY WORKMANSHP OR
HSULATION TO PERFORM THE FUNCTION AS {NTENDED

87 THESE SEEneA L) . 03 A PERIOO
oF 1) AFTER ACCERTANCE OF THE PROVGEGT BY THE GUNER,
H CTOR AMD SHALL BE

CSRJGD GLASS
mmAKVM.LEOFO.HAT‘Jﬁfa THE

BIPE FITTINGS AND
OTHER FROM AN OUTSDE DIAMETER OF 1-5/8° T0 24" M
ACCORDANCE WTH ASTM C-385,
F. PG JACKETING WATERIAL SHALL BE GLOSS WHITE QUTDOOR AND SPRAY

DO UNIQUE SHAPES FIT SCREWED, WELDE

AND FLANGED FLBOWS, TEES, VALVES, COUPLINGS, LATERALS, REDUCERS
CAPS, TG SHALL BE.QI0"

THE JACKEIHG AND I COVERING TEMS MCLUDE S0t WELD

Ti- TEMPERATURE FRERCLASS
MSERT IS VMEANDSZEDFORARJLLWJLAW
Dﬂ%ﬂmﬂﬂ?ﬁﬂlimm UNDER THE OVERLAY OF THE PvO

000 PROCESSNG, 2H,
PYG JACKETIVO. 25, PER ASTV E~84. THERMAL
CONUCRUTY OF 0328 BTy FT/EAN
F.2 THE SYSTEM SHAIL HA TEMPERATURE RANGE
OF 35T O 5007 (~370 TO 260°C).

G, SYSTEMS SHAXL BE COMPLETILY COYERED THROUGHOUT, INCLUDNG
YHVES, nm AND AMES. STRAINER COVERS AND YALVE
BOKMNETS SHALL BE ACCESSEBLE FOR WMANTENANCE

1 AL £ O CONT!
mmzmmmmmuﬁsnmmmmt
FYURNEH AND NSTALL COYERING PROTECTOR CUPS FASTENED 1D

VERIMG,  CUPS SHAIL BE ) OR

b= ZESTON POCYVINTL CHUORIOE (FYC
APPROVED EQUAL

H AL ABHEQVES, TAPE AND ANY O MATERIAL USED
SHAEL BE APFLED M STRGT Accommcs um umux-'mwﬁm‘s
ms‘rnucnm«s Illh‘:ﬁ MCLLUDES COVER OF APPUCATION, WETHOD
OF APFUCA TEMFERATURE m I.PFLICMTOH OF SAD

LMTTS
MATERIALS, OR ANY OTHER COMDITION AFFECTME EFFICENCY OR
PERMANENCE OF THE INSTAILATION.

4 WHERE PIPE RANGERS ARE PRESENT, INSULATED
FURNISHED mnmmvmmsmmormrmssmm
e SIR

\TE, ASED
ASSEMELY OF SAME THCKNESS

K SERWCE ACCESS SHALL B PROVDED THROUGH INSULATION WHERE
JONTS SHALL BE DESIGNED TO
ANG NUTS,  INSULATION FOR
ALL 8E FABRICATED
DF FISERGLASS FiPE 0 ARRANGED TO
FAGUIATE SE.RWGNG OFTHE STRANER,  APPLICATIONS SHALL BE
ECUPLETE MITH YAPOR

L NSTALLATION SHALL BE ™4 STRICT ACCORDANCE W
MARUTACTURER'S HSTRUCTIONS, CKET SHALL HA\E S0 AS
NOT TO REQUIRE RELD PAINTNG, BUT SHALE SE SUITABLE FOR FILD
PANTING F DESRED.

u, FITTN%, V&VESMAB(SSSMESMSSNS!MTED ®TH £VC
TTG COVERS WITH GLASS FIBER INSIRTS 1O PROYIDE SAME

JACKET. RO TACKS SHALL BE USED ON VAPOR TIGHT AITTING

R WWEWMBTWMMMHM VALVES,
AND ACCESSORES BE WSULATED WTH PVC COVERS AS SPEGIRED
STRAINER COVERS AND VALVE BONNETS SHALL

BL ACCESSEHE FOR MANTEMANCE,

P. USE OF STARIES IS PROMIBITED, EXCEPT STAPLES MAY BE USED M THE
LUNGIWNAL JOINTS, F AFTER STAPLES ARE INSTALLED, THE ENTIRE
TUOMI(RTS‘MLLSEWD WTH 3" WDE ADHESIVE BACKED

STR%P TO IMT&I NSU[ATS(N TO COYER STAPLES AHD

a @mestmmmmmsswmmnmazm

0%

0.1 )‘EAWGHO’IWATERS&PPLYAM}RELRHPIPNGUP HRU 2
S2E BE WSULATED WTH 1" THICK MSULA

Q2 FEATNG HOT WATER SUPPLY AMD RETURH PIPING 2—}{2‘

LARGER SHALL BE MSURATED WITH 1-1/2° THICK MSULA

R REPAR INSULATION DAMAGED OR DISTURBED DURMS CONSTRUGTON WTH
APPRMD. SHIAR MATFRIALS, INSTALLED TD MATCH EXSTING, INSTAIL
NEW JACKET LAPPMO AND SEALEDH OVER EXISTHG.

ASSOCIATES

FAX G18.257.1888  www.osoonoulling.com

TEL 4163811177

1231 NW Briarct Parkway

Bullle 50
Kanzae Clty, MO 84918
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A OUALRED WANUFACTURERS SHALL BE LRATED T4 FRMS REGULARLY
ENGAGED IN THE WANUFACTURE OF EQJ?PUEN'I' SPim WMTHMN

THS SECTION OF TIPES AND CAF, RED, WHOSE
FROQUCTS HAYE Siﬂl o SATISFACTNY !.RSE N SVALAR SERWICE
FOR A MNWLAL OF 5 TEARS.

SUcTION
DRA

DIFFUSERS SHALL BE PROVDED WHERE SHOWN (N
BE

£ S5 - - ORFICE
. STAINLESS STEEL.
THE START-UP BE OF 16 MESH €,
Bt SHALL CONSIST OF ANGLE ECOY WTH FLOW
YANES. AHD COM

FLOW STREAM AKD SHALL BE REMOYABLE
SHALL BE

M\‘EAFREEARZA{QUALTDH\ETMESTHEO?QSS
SECTION AREA OF PUMP SUCTION OPENNG. UNT SHALL
BE WiTH ADUSTASLE SUPPCART FOQT TO
CARRY WEGHT OF SUCTIOH PIPMG.

NS AMD DIRT SEPARATORS SHALL BE COALESCNG TYPE AR
ELUNMATOR AND DIRT SEPARATOR ON THE HEATNG AMD

WATER SYSTEMS, AL COM
RATEC FOR 1

CHILLED
ISHATICN UAITS SHALL 3€ FA.BRitATED
PRESSURE

SIEFL, S0 PSG WORKNG WETH ENTERIN
VELOCITES NOT T EXCETD 4 FEETPCRSEW’UD A? SPEGFED GPH
UNITS sl Y CESGNEQ FOR HIGH YELOGTY
HA‘«'EANWFEENG\HOGWOFUPTOIOFEETMSECOND.

61 UNITS SHALE

[

[

%]

ITERHAL EACH ELIMMATOR SHALL HAVE A
SFPARATE 70 PREVERT
WNE FROUM HARMNG THE FLOAT AND VENTN
YALVE OPERATION, Top

UMITS SHALL NCLUDE A VALVE SOE TAP TO RUSH
FLOATNG DT AND LIQUTD ARD FOR QUICK BLEIEDING OF
LARGE AMQUNTS OF AR DURING REFILL
SEPARATOR SHALL HAVE THE VESSEL EXTENDED BELOW
THE PiPE CONNECTION AN EQUAL DISTANCE FOR DRT
SEPARATION.

AR ELWGHATORS SHALL BE CAPADLE OF REMOVING 100X
OF THE TREE 100X OF THE ENTRAMED AR AND 4P

o ARA
PARTICLE 30 MICRON AND LARGER ™Y

1% PRDMDEM&WV&WSHEREW

£

FLAS
THEADED CONNE!

0.2

0¥

0.5
oe

0.7

S Of WHERE
TEY BALANCING. VALVES USED FOR ALOW CONTROL
gMGNG) DF WATER M HYDROMIC STSTB.IS SHALL BF GLOBE STWME

UNLESS OTHERMSE NOTED, i
fOR NOT 1ESS THAM 125 £ AT 250?‘. VALVES 24" AKD LARGER SHALL
NECTIONS. " AND SWALLER SHALL HAVE KPT

AFTER THE FIMAL BALAKGING OF THE SYSTEM IS APPROVED BY

TI-ED?GHER.EACHVAL\‘EBA.LAHCESZ

TPOINT SHAM BE
MARKED OH THE REGSTER 50 AS TO 8t CLEARLY
WTH WETER

MSELE,  VALVES SHALL BE INSTALLED
CONNE, PONTING UPHARD AND AT AN ANGLE NOT
TER 45 DEGREES FR TCAL
SHALL NOT BE ABOVE THE BALANCNG VALVE

ALYES SHALL B€
PRESS&ZEITEHPERATURE TEST PORTS W
THREADED' CAPS AMD BUIET-R4 CHECK Y.LLVES OR OJ'{-OFF
COCKS.  WALVES SHALE HAVE §° NPT DRAN
ORAN CAP, EACH VALYE SHALL BE FLRm:
PRE-MOLDED TRO-PIECE NSULATNG

FURMISH AND INSTALL, AS SHOAH OH PLANS AND N

ACCORD, HET)

EACH WALVE SHALL HAVE TWO 1/4] NPT BRASS METERING
WTH €BECK ¥ TED OX BOTH
SIES OF VALYE SEAT, TEQ ADDIMIOHAL 5/4{ NPT CONNECTIONS.
®TH SR, FLUGS ARE 70 BE PROVIDED

AST ROM CONSTRUCTION WMTH
OY TRAL

AT D ETREAR oG

FIFE
TEN PPE D'AMEKRS DO“NSTREMI FRL‘H AN'{ PUMP, THG PIPE
DIAVETERS DOWNSTR

FREE OF ANY rm'mm INSTALL Fm UNCGSTRUCT‘C
THE VALVE HAHOWHEEL AMO METERMNG PORTS
WEASUREMENT. WOUNTHG OFMVA.L\‘E M PPN

1734/05.1&35 1‘25}-0. MEAOP-ST ASTW~E-84 AND .\SN“-IJG wWH
OR LESS. THERE WL BE

PﬁOW)ED sumcm FRSULATION 10
ASHRAE 80.1-%! s:zmamus N OPERATING
mnous WATH MAXWA LD BESICH OPERATNG

TEMPERATUSE RANGE OF £41-200F AND MEAN RATNO
TEMPERATURE OF 125F.

PROVIDE MR VENT YALYES M WATER SYSTEMS AT ALL HIGH PONTS
AS REQUERFD TG THE

AND AT AL LOCATIONS
ACCULHHA

TION
MANUAL XEY TYPE EXCEPT WHERE SHOWHM ON

OF AR I THE SYSTEM. \‘DITS'RA‘IA.\ESQ'W.LSE
AR VENT VALYES SHALL BE
THAN 250

AUTOMATIC. MANUIAL AMD AUTOMATIC
RATED FOR WATER WORKING PRESSURE OF NOT LESS

E1

E2

YVENT YALYES SHAI) BE ALL ERASS WTH COPPER TUBE
Pﬁ}—\%.g.ll_ TURM PIG-TAIL DOWNWARD FOR MANUAL YENT

FROM AUTOMATIC YENT YALYES TO
AOCR DRNN. iHSTAL!. YENT WALYE 4 LOCATIONS T0 BE
A.OOESSB.E WTHOUT REQIARING REMOVAL OF EGUEPMENT

PﬂD‘WDﬁ CAPPED TEST PLUGS e P‘PNG STSTEMS i ALL LOCATIONS
WHERE TE! AND BALANCMEG

REQLIRED AND WHERE QOOIH

WWMNGS. ATAENMU\.ITESYPMSSHM.L PROVIDED B
PIPNG STSTEM SHEREVER THERE IS A CHANGE M TEMPERATURE OR
PRESSURE OUE YO MSTALLED EQUIFMENT. THS RICLUDES BUT NOT
LATED TO HEAT EX CoLS

E EXCHANGERS, CHLLERS, ROLERS AND
PUI?P& PROVIDE TEST PLUGS ©N BOTH THE tNLET AND OUTLET OF

F1

F.2 PLUGS

£3

183

PRO‘H.DE T!STPUJGSFOR ALL DAFFERENTIAL PRESSURE
ARTTERS FOR T PRESSURE DIFFERENCE CAN 8E
IIEASURED nmcm THE REMOVAL OF PIPING.
TALLED i ACCORDANCE MTH THE
RARLFACWS RECOUMENDATIONS, INCLUDNG
APPROACH AND DEPART DISTANCES FROM PPE FIFTINGS,

VALVES, ETC,

PLUG SHALL HAVE A %" NPT BRASS FITTING WTH
NCRDEL VALYE CORE RATDUPTOIOO)PQAT
—40F AND 275F AND SHAEL ALGW N

PRESSURE DRTDJFWTUR‘E PRCGEIH&ETHEPIPE
ECUIPLENT IS UHDER PRESSURE. EACH FiUd TG
SHALL HAVE A THREADED BRASS £AP,

BROVIDE A SALL YALVE UPSTREAM OF EACH PELG FOR

B PUNP SHALE BE P-UNE PYPE,

HOSE SOCKET W
SHED WITH A FA:TORY
COVER THA’
Q:lfgﬂl’ WLL SEAL-OFF YAPOR TIGHT !HEN NSTALLED DN THE

B OUALTY

Y
STALLEJ ‘HTH NLOW N _THE DIRECTHM OF

G WATER PRESSJRE RiGJI-AmO YALVES FOR HJ.'KE—UP FATER
COMNECTIONS TO HEATING OR SYSTEMS SHALL

INSTMJ. PRESSURE GATICE ON DISCHARGE SDE OF YALVE

H. EXPANSON TAh FOR CHRELED AND HOT WATER SYSTEMS SHALL S£
CAPTIVE TYPE DPANSCN TANS WTH STEEL SHILE, HEAVY
G {BLADDER MGBDNS, AR

T
CHARGE, AND ASVE RATED CONSTRUSTION FOR 100 P8I
FRESSURE.

HY DXPANSON TANKS SIALL Bf COMPLETE WTH AUTONATIC
FILE AND W WATER VE WTH

AUTORATIC
YENT YALVE COUPLETE WTH CONNECTOR FOR EXTEHDNG
VENT UNE TO DRAM. TAHK SHALL BE PRESSURE
CHARGED AS REQUWRED BY SYSTBJ B(TEND \’ENT PIPRNG
fRW AUTOMATIC VENT VALYE AND

CENSATE ORAN PIPE ASOVE

4. STRAMER BODY SHALL SE CAST RON WATH STANLESS STEEL SCREEM.
APPLICATION.

UNLESS OTHERMWSE NOTED, STRAMERS SHA BE RéTm FOR
ROT LESS TRAM 125 PSI AT 3507, STRAMNIRS 24" ANG LARGER
SHALL HAVE FLANGED CONNECTIONS 27 AND SWALLER SHALL
HAVE NPT THREADED COHNECTIONS

BE LIMITED TO F)RHS REGULARLY

PRODUCTS HAVE BEEN NSATISFAOIOR'{U‘SE N SAILAR SERVICE
FOR A UNIUAI OF 5 YEARS

OF BRONIE HTTED CONSTRUCTION

WITH MACHINED BRASS OR SROMZE IWPELLER, STEEL SHAFT,

LEAN-PROOF MECHAMNCAL SFAIS, FLEXIBLE CQUPIING DRIYE, QRIVE
OR COPPER SHAFT SLEEVE, CAST RO

DES‘@\'ED AND RATED FOR NOT LESS THAN 175 PSI AND Z25F.

HUMBER, CAP, e VENIMUAT HORSEPUHER,
YOLTAGE CIMRAG'FEGS’M‘S SHALL B AS SHO4N ON DRAWNGS.

€ PUMPS SHALL BE MSTALLED WITH ADEQUATE SUPPORTS 50 THAT

STRAM, VIERATION, AND HOISE TRAMSWSSION THROUGH PIPNO MO
SUPPORTS iS5 FLAINATED. FURNTH WTH LIOTOR CONTROLS AS
SHOWN ON DRAMNGS,

0. EAG(HMMSEFU&MDHIHCAPMH‘Y OPERATING HEAD

A.‘m HOASEPOWER NOT LESS THAN SHOWN ON DRAWMNGS. YOLTAGE
RACTERISTICS SHALL BE ON_DRAWNGS, IIOTOR
S’IALLNOT OYERLGAD UNDER ANY CHANGE I OPERATRNG HEAD.

£ PUMP MANUFACTURERS SHALE BE LMITED 7O AURGRA, BEIE &
[, AMD ARMSTRONG. EQUIVALENT WANUTACTURERS BY
ENGNEER APRROVAL ORLY.

1K) EH
LERS AMD ASSOQIATED CW“ONBITS. NSTM.LA‘I’!ON. €1
SHALL CONFORM TO THE FOLEOWNG STAHDARDS.
AMERICAM GAS ASSOCIATION AGA
A2 AERCAM SOQETY OF MECHAMCAL ENGNEERS, ASME:
A2TASUE CODE RELIEF SYMBOL STAMPS:
SAFETY (FRESSURE-RELEF) VALVES COMPLYING BTH
ASME CODE AND STAMPED WITH APPROPRIATE COOE

SYMEOLS,
A22SECTION 4:  HEATING BOILERS
HYDROMICS {NSTITUTE. INSHCHIL
AL1 NSTIUTE OF BOAER
MANUFAG

A

o

[
A4 HATOHAL BLECTRICAL HEC:

ALICOUPLY WATH NEC/NFPA NO. 70, FOR [NSTALEATICH

AND ELECTRICAL

ASSURANCE:
B rmmm TESTS 1O CHECK CONSTRUGTON, CONTROLS
ND OPERATION OF LT, THE OWMNER UAY RECT TD
ﬂﬂESS FACTORY TESTIMG, EXPENSES FOR TRAVIL
: SHALL BE PAID FOR BY THE {AMER,
B2 AUTHORIZED BOLER INSPECTION PRIOR TO SHIPMENT AND
REPORT OF

8.3 BOILERS SUARANTEED 70 QPEIRATED AT MMM
-aﬂrgmcvofsremmaomwoxwmz

B4 MANUFACTURER'S QUALIACATIONS: FIRWS REGULARLY
E N THE MANUFACTURNG OF FULSE COMBUSTION,
', CONDENSHNG BOK

Hed LERS, OF TYPES AND
SZES REOURED, WHOSE
SATISFACTORY

PROGUCTS HAVE BEEN N
USENS[WLARSERV‘EFERNOTLES
THAN 10

YEARS.
85 THE HOT WATER BOLER MAXAHJU WORKMG PRESSURE
WU 2€ 160 PSIG
B.6 FLAME SAFEGUARD CONTROL REQUIRES UL CERTWFICATION
APPROVED EOUAL
6.7 YHE ENTIRE BOLER SYSTEM AKD ITS MSTALLATION SHALL
CONFORM TO THE MANUFACTURER'S INSTRUCTIONS,
MOS?QES AND ASSOCIATED NATIONAL BOARD
B8 THE EQUAPMENT SHALL, AS A MWLM, BENSTECT
QUIREMENTS OF THIS

SPE AND SHML BE THE

STANDARD F i
ITHERMSE, ADDITIOMAL EQUPMENT FEATURES, DETARLS,

ACCE ARE. NOT SPEQIACALLY

DENTFIED BUT WICH ARE A PART OF THE

il OF
WANUFACTURER'S STANDARD COMMERCIAL PRODUCT,
SHALL BE INCLUDED i THE EQUIPLENT BEING

B9 THE EQIPMENT SHALE AE OF THE TYPE, DESIGN, AND
SIZE THAT THE MANUFACTURER CURRENILY OFFERS FOR
aﬂiw APPEARS ™ THE MANUFACTURER'S CURRENT

B0 THE EQUFMENT SHALL BE ABLE 10 BE RIGGED FIT MTHM

THE ALLOCA‘{ED EPACE, LEAVING AWPLE ALECHANCE FOR

SANTEN BNSPECTION.

an mzmmmmmasmmrmnom
REW WA THE SHALL B FREE FROW
DEFECTS N MATERIALS AMD WORKMANSHP,

B2 ALL UNITS OF THE SAME CLASSFICATION SHALL BE
DEN; TO THE EXTENT NECESSARY T ENSURE

G.HARﬁAN

o2

c3

G4

SHALE. GUARANTEE N WRITING
EQUF’H’EN}' 10 BE FREE OF DEFECTS FOR ONE
YEAR AFTER START-UP DATE OR 1B MONTHS
FROM FACTORY SHIPWENT, AND TO REPAR OR

REPLACE WA S EXPENSE
DEFEGTNE PARTS IMNCLUDING QOST FOR [AROR.

SHALL RECETVE SUCH FACTORY TESTS AS
ARE DEEMED ADVISABIE BY THE
WANUFACGTURER T CHECK CONSTRUCTION AND
OPERATION.

mmmmmuwmmm1

THERMAL SHOCK FOR 10 YEARS WHEN UTILIZED M A

G.CG&DLOOPH\“DFWC HEATHG SWSTEH WiTH A
TURE OFFERENTIAL RAS C(B-'ELPTO

THE BORER KO’

SHTCHES OR OTHER OEVICES TO ENSLRE
THE PRESSURE YESSEL

WARRANTY AOANST WATERIAL AMD
DEFEGTS,

AND EXHAUST PPES (HEAT EXCHANGER)

SHALL 8 GUARANTEED AGANST FLUE GAS [DRROSCON
FOR A PERIOD OF 10 YEARS FOR CARBON STEEL, BOLERS,

b.  PERFORMANCE TESTS ANO GUARAMIELS
Bt

PROPOSED SOHERS SHALL BE FACTORY RUA TESTED

UNDB! ML LOAD OONDI'DQE TO CHECK VIBRATION,
WONAL CONTROLS, AMG

TO HNAL FAYMENT THE MANUFACTURER SHALL SUBMIT
msmsoraccnmxssi REPORT TG COKFIRM

THE PROPER CPERATION OF THE E
PERFORMANCE TESTS WL BE COMOUGTER AT THE
JOBSITE BY THE OWHER'S REPRESENTATIVE AND THE
WMANUFACTURER'S REPRESENTATIVE TO VERFY BOLER'S
PCR‘FOW’AHCE AFTER STARE UP.

EQUIPMENT WLL SE ACCEPTED F THE FiELD TEST

RES'ULTS MEET THE SPECIFIED PERFORMANCE, ¥ THE

FALS ORM WTHM
‘I'\IE‘RANC(S. THE HAN‘LFAERM WL BE MLOWED TO
WAKE NECESSARY RE“SG‘E“E%TWS EQULPHENI AHD

RETEST W THE RELD.
B8E PAD FI}R BY THE MANUFACTURER.

E  EQUIPWMENT

L3

E2

EX

€4

ES

F.'I

£2

f.3

4

S

FASTORY- ASSEMBUED, FACTORY FRE-TESTED,
SELF-CONTAINED, READILY TRANSPORTED UNIT READY FUR
G

WA CTRICAL YENT SERWICES., EACH
FACTORY "PACKAGED” BOILER SHALL BE COMPLETE WTH
ALL COMPONENTS, ACCE: S AND APPURTENANCES
MNECESSARY FOR A COMPLETE AND SOLER
HEREMAFTER SPECFIED. EACH UNIT SHALL BE
FURMISHED FACTORY ASSEWHLID WTH RECQURRED WRMNG
AND P-PﬁNG AS A STLF-CONTAINED UMIT, FACH LT
BE READILY TRANSPORTED AND READY FOR

ALLATION.
FACH FACTDRY “PACKAGED" Bodﬂ. WGUJD
YESSEL, ALVE TRAINS, BUI

BOILER MANUI

FOR AL COMPONENTS BLED AND FURNZSHED BY
mwwmmnor THEY ARE OF HiS (N
PROVIDE BOILERS MTH CAPACITY AND OPERATING

BAS,
PRESSURE Of AT 1EAST 35 WG, MAXMUM
OF 14" WG
POWER REQUIREMENTS SHALL BE 120 VAC, 1 PHASE, &0
HZ CONTROL VOLTAGE SHALL BE 24 VAC, MTH
TRAN'SSORHER SUPPLED BY THE BOLER WANUF,

EAMHOIH‘ATERWMWSYDFA

ESSURE VESSEL CCOE,
S0 STAVPED. EACH FMTORY 'PAQKM:{D
SHALL BE HYDROSTATICALLY TESTED ARD BEAR
THE ASUE H® STAMP,
m HEAT EXCHAMGER SHALL BE FABRJC:\TEJ
BE COMPLETELY REMQY)
SE\ISSI-N.LBEEPN& RM’EI}FOR«)OOEGFSSRHC&
BETWEEM THE SECTIONS ARE
NDT PERﬂITl'm

WTH A SHGLE WALL CUTER

BOLER SHAIL BE ENCLOSED
CASMG. IT SHALL € FABRICATED FROM
18 QAUGE CARBOH STREL. THE FRONT Ag TCPE(‘;'.ML

TEMPERATURE WHEM THE B0AER 1S CPERATED

.6 AR OBSERVATION PORT

F.7

SHALL 5E EQCATED O THE
BﬂlERTO ALLOW FOR OBSERVATION OF THE BURNTR

FLUE OAS QUTLET SH.ALL BE LOCATED OH THE REAR OF
T0 BE CERTFED FOR INSTALLATION
GORY IV YEMTHG (STACK} AS DEFRED I NFPA
Ead !Mﬂ 2221!. EATEST £D{T
(Sw CERTIFIED FOR INSTALLATION
OH A CATEGORY IV AHCE.

-3 BOEERTNHS‘NLBEASFMOW&
SAFETY RELEF

&2
33

G4
G5

vuv:mstmomw
coupumce ASWE CODE. CONTRACTCR TO PPE
TO ACCEPTABLE DRAN.
WATER PRESSURE & TEMPERATURE SAUGE
PRMARY LOW WATIR FLOW FUTL CUTOFF (PROBE TYPE
WTH MANUAL

MANUAL RESET HGH LBAT WATER TEMPERATURE

SEPARATE INLET AMD CUTLET WATER TEMPERATURE
SENSORS CAPABLE OF llDNiT(R‘NG n.Oow
EXHAUST TEMPERATURE

H BMER

H2 EACH BURWER SHALL BE

B3

H4

HE

H.GEAC’»I&O‘UZR

H? ?H{WCSO

FIVEL BURNNG
HA W BOLER HARUFAC URER SHAEL FURNISH

WTH AN INTECRAL, POMWER TTPE, STRAIGHT GA& FUlLY
ALTH FUEL THE FUEL BURNER SHALL BE
AN ASSEMBLY OF GAS BURNER, COMBUSTION AR BLORER,
YALYE TRAM, Al

EACH ADEQU,

AND MOGHG TO ACHEVE PROPER COUBUSTION WTHOUT

PRODUCNG E 0R UNG TELES N THE
QASE!

gDYO‘INFJRiD mmm

FHNER ANG STANLESS STEEE MESH

PROCESSOR SHALL USE A PROPOATIONAL
DETERMNE THE FIRING RATE

ALGORTHY T
TPEWNRG.HUSTH“‘EHEFOUD’HNGCAPMJE&

H0

HA

AN SMNGLE SET POINT
RiSfITI-ESEI’PtﬁRTBASEDDNUJTDCORm
TEMPERATURE.
WWSMMWWM

IN'iERﬂM. DUAL SET POINT PROGRAM WITH AN
EXTERNAL SWTCHOVER, (E.Q. - NGHT
CL SUPPLED BY

L) YFmAN'!FDRANYWAL
ALARM FUNC
LDA‘F!REDELAYTOPRE\'ENT

LED DISPLAY SHOWNG CURRINT SUPPLY AMD
RETURN TEMPERATURES, CURREMT SET

AS WELL AS DNFFERENTLLL SET POINTS. T MUST
ALSO DISPLAY ANY FAULT CODES WHETHER
AUTOMATICALLY RESET OR WANUALLY RESET.
LOGAL SPERATION,

AHALOG SIGHAL TG THE

O BCARO DOMESTIC HOT WATER PRIORITY
CAPAGLE OF CHANGNG FROU THE HEATING
PUWP TO THE DHW FIMP AS Wil AS

L MAN SAS YALVE TRAN
41 EACH BOLER SHALL SE PROVIDED WITH AN INTEGRAL

H
AR
414
415
414

K IGNTION SYSTEM
EACH BDLER SHALL 8 EQUIPPED FOR DRECT SPARK
IGNITIOR

X1

/ALVE TRAIN SHALL NCLLDEAYLEAS!M

CNE OR WD MANUAL SHUTOFF YALVES
mo SAFETY SHUTOFF VALVES EQUIPPED WTH
AL SOLENOIDS THAT AN WNDEPERDENTLY
é&rm 18 TROL (MAKRFUM IMLEY
14 INIC)
THE LOW 0AS PRESSURE SWICH (MANUAL

Tt aas PRESSIRE SRTOH (MANUAL
TWO PRESSURE TEST PORTS

COUBLISTION NR CONTROL SYSTEM SHALL MHCLUDE AT
LEAST THE_FOLL

L1

L1z

13

T}-EPRHARVCHITRH.SHLLLVARYTIESPEED
OF THE BLOWER RASED ON LOAD DEMAMD.
&MMMYAVA:%WGNE%E

OR DECREASNG
NRMOASS‘{MLBFPRE\-WBNTHE

GELOMARFI.DH OFTERENTIAL PRESSURE
SWTCH TO INSURE THAT COMBUSTICH AR 1S

SUPPLEDR.
HG EXHAUST BACK PRESSURE SWTCH

L3 WCG{‘E‘RG.S\‘STBI

LA

w2

'

THE CONTROL

SYSTEM SHALL BE

YAC TRANSFORMER {120 VAS, SNGLE
. PRAIAR
BOLER

SUPPLIED WMTH A 24
63 HERTZ
THE 120, 0 POBRER SUPPLY TO EACH
8E TECTED BY A 15 AMP CROUIT -

INCLLDE AN ELECTRIC SPARR IGNITION

SYSTEM SHAIL BE PROPERLY INTERLOCHED WATH AL

SYSIEM SHALL PROVIDE TWED
PURGE OF BOLER
E_CCMEUSTION AIRFLOW

BOAFR CONTROL
SEQUDNCE PRE_JGNI G{Aﬂ
COUBUSTION

CHAMEER, TH
SENSOR SHALL NOHITOR AND PROVE THE ARFLOW PURCE.

PIRED .
TRUCTED OF STEEL WTH A

W

SOILER CONTROL PANEL

Nt

THE S0LER MANUFACIURER SHALL PROYIDE EACH BOAER

MTH AN INTEGRAL FAGTORY PREWRED CONTRQL PANEL.
THE CONTROL PANEL M CONTAIN AT LEAST THE

FOLLOWKG COMPONEMTS, ALL PREWRED TO A NUMBERED

TERWMAL STRP:

N1 OHE BURNER “CN-CFF" SWTCH,

Hi2 OhE, ELECTROMIC COMENATION TEMPERATURE

CONTROL, FLAME SAFEGUARD AND SYSTEM

N3 CONTROL Lmeud

N14 ALL HECESSARY OONW SHTQES.
PU: RELAYS, TMERS, ]
STRIPS, ETC.

M5 LED OSPLAY PANEL TO ADMST SET POINTS
AND ARAM ifD
DISPLAY TD MOICATE QUENCE, AlL

(o—s: AR mn BOLER

APPROVED WABTURERS SHALL BE LAMTID TG FOLLOWING:

FPTUDD
O i o i

Q.2

>

TESTNG
Ri

R2

LAARS
PATTERSOH kEHIEY

AR
ADDITIONAL EQUIVALENTS BY ENGKEER APPRCGVAL ONLY.
APPROVAL SHALL BE SOUGHT PRIOR TQ B,

INSTRUCTIORS.
FUISS AND CURE PACKAGED GAS FRED BOAERS UptH
COAMPLETION OF INSTALEATION IN ACCORDANCE WTH
MANUFACTURER'S INSTRUCTIONS,

TEST ASSFMBLFD BOAER, BOLER PIPNG, AND
ACCESSORIES,

ANRI-ASUE BOLER AMD PRESSURE CODE,
ARRANGE WATH STATE SOAER MSPECTOR FOR INSPECTION
oF PIFG, ATOH OF HTDROSTATIC
TESTHG, AND CERTHICATION OF COWPLETED BOAER UNIT.

START-UP AND
51

52

TRAMING
PROVIOE START-UP SERVICE, MAKE ADJSTUENTS AND

TRAN GWNER'S BGLER
AND OF PACKAGED BOLERS,

ASSOCIATES

FAX S10.261.3888  weww.ouconsulting.com.

TCL Bi8.384.4177

1251 NW Orarclit Parowuy

Sulie 50
Kunuas City, MOB4116
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BECTION #5080 - DDC CONTROLE
PARF 1. CENERAL

1.1HORK RICLUDES
A COLPLETE SYSTEM OF AUTOUATIC COKTROLS
B. g&STALLATJO‘I AND INTERFACE WTH EXISTING BULONS AUTOUATION SYSTRM

. CONTROL DEMICES, COMPONENTS, WERTG, AND MATFRIMLS

D, ASSST N SYSTEM VAHOATOH OF CONTROL SYSTEMS, WMCLUDING DEVICE
CALERATION, SOFTWARE VALIDATION AND SYSTEM WRING

£ IMSTRUCTIONS TO CGWNER
1.2 SUBNTETALS

A CONTROL SUBUTTALS FOR THS PROECT WIL NOT S£ COMPROLESED.
ENGNEER Wil CONTPUE REECTNG SHDF DRAMNGS THAT DO NOT IEET
THE REQUIREMENTS OF THS SEGTOM UNMTE, THE SUBMTTAL MEETS EYERY
QUIREMENT AS SPECTED, PLEASE OMOT’D\-STEYOURTNEU.RWRS
SUBWTTNG ANYTHING THAT HAS MOT BEEN APPROVED WCLUDING SENSORS,
CONTROLLERS, ACTUATORS AND OTHER DEVICES. iTEMS SUBMITTED THAT 00
NOT MEET THE SPECHFICATIONS mCAUS‘ETHEEﬂTRESHCP DRAWNG TO
BE REECTED WTHOUT FURTHER REVIEW

B.BJEH]’WAWANCE WTH GENERAL REQUIREMENTS, DIMSIOM 1, SECTION
01200, ALL DRAWNGS CREATED ORTIEC&{IRQLSVS?D!?JBH TTAL,
SHALL BE CREATED USMO AUTOCAD RELEASE 7007 OR GREATER. AlL
DRAMNGSSHALLB‘EDRA\WTO et 32%!5'&24) DHCEA.LF.SJBMT{

WE SEFN APPROVID THE SRALL

CONTRAS ST ONE {1} FiNAL
muustrormmmmm{:}m BLACH-LIKE SE ALL
wwms AND A COPY OF ALL DRAWNG FEES ON 58, L2UB FLOPPY

£ THE  SUBMITTAL DAT. INCLUDE  THE  MAMUFASTURER'S
?EG'NIGQL SP‘EGDCAT)ONS ARD DESC%P'I‘NE DATA FOR ALL FQUPVWENT,
Erfm&s. sscm:s. m AND  SOFTWARE
Pgmn 70 BE PROVIOED mmm THE CONTR| ANY EXCEPTON TAKEN
TO ANYPARTOFTHE S‘I’S'IBII-SSPEGFEA‘JD mmmurmm THE
AND ANY ALTERMATMVES TO THAT CIFEDr  AND/OR NXCATED
ONTPEDRAMMBE&EA&TWTB)MDW
PROPOSAL ENCH . MANUPAOTURER SHALL .uso
SL&-IT WTH HS 8D PROPOSAE A CHECK-OFF 1T AS \NﬂUDED UNDER
BD PROPCSAL MNSTRUCTIONS INCLUDED M THE PROJECT
sﬁmmummmmmorm OEW(E.I‘HE
CONTRACTOR SHALL SUBMIT COUPLETE  SHOP DRAWNGS AND CESCRIPTIVE
DATA, SHOP DRAWNGS SHALL BE SUBMITIED AS A J-STEP PROCESS AS
SPECIED HERENAFTER.

P

E DRECT GITAE CONTROL STYSTEM HARDWARE

1) COUPLETE BAL OF MWATERIALS INDICATING QUANTITY, IIARUFAG'IL'RER.
l&DHUMWREI.EVANTTEWC&DMAOFE ENT 0

Fo MANUFACTURER'S DESCRIPTION  AMD  TECHNICAL  DATA  SUCH
PERFORMANCE CURVES, PRODUCT SPECTICATIONS, AND MNSTALLATION AND
MANTENANCE INSTRUCTIONS FOR JTEMS LUSTED BELOW AND FOR RELEVAMT
TS NOT LISTED BELOW.

1} DIRECT DIRTAL CONTROUERS (CONTROGLLER PANELS)
2} TRANSDUCERS AND TRANSVITTERS
I} SENSORS {INCLUDE ACCURACY DATA)
5} ACTUATORS
£} VALVES
6} RELAYS AND SHTCHES
7} LONTROL PANELS
B8} POWER SUPRRIES
) BATTIRES
16JOPERATOR NTERFACE EQUIPMENT
) RRNG
G SCHEMATC CONTROL DRAWNGS GIVING SPEGIRIC DATA O ALL SETTHES,
RMGSS. ACTION, ADJUSTMENTS AND NORMAL POSITIONS £OR EACH CONTROL

?‘

CMUNJCAT)ONS HETWORK  SCHEMATIC (L;.ﬁ THOICATING  ALL  USER d{g
BEVICES AND LOCATIONS.  SCHEMATIC INCLUDE  LOCATION

DOC PANELS, CORTROLLERS AND THROD-PARYY OEWICES PRDV\D@ BY

EQUEPMENT MARUFACTURERS.

L ERING LADDCR DIAGRAMS BETALED MDEQUATELY FOR RELD CONSTRUCTION,
IRCLUDMG RELATED WRING.  LADDER DHAGRAMS SHALL MNOICATE
mmsmpnwsmmmmm@crmmcmmm

SAFETY HRTERLOCKS AND MOTOR CONTROL M

L CORTROL YALYE SCHEDULE WiH COUPLETE SZING DATA FOR EACH YALYE
DE! AMD  TEMPERA PRESSURE, SPRMQ

REGURID SIGH _FLOW
RAN‘GE foR PNEUHAHC ACTUATORS AND GTHER PERTIENT DATAL

K SEQUENCE {F OPIRA FOR EACH SYSTEM CORRESFONDING 10 CONTROL
SCHEMATICS ANTJ THESE SPECAICATIONS.

OR SCHEDULE, LISTNG QUANTITY, SIZE OF OPERATORS AMD
MOUNTING ARRAHGSIEHI. FOR EACH PHNEUMATIC DAMPER ACTUATOR

WOFOR EACH PHYS‘C.\LPC‘N!PRQMDEADDCUKENT (SPREADSHEET) WHICH,
AT AWMU, SHALE MNDICATE THE FOLEOWMNG:

1} USER FOMNT DENTIFICATION NAME

2} LOGICAL POMT NAME.

3} ALARMABLE {¥ES OR NO)

4} PORNT DESCRIPTION.

5} POMT LOOP IDENTIFICATION (P&D}

8) bOG PAMEL ID,

7} FAL POSTICH {OPEN OR CLOSED).

8) DIGITAL OR ANALDG.

9} LATEHED POINT (Y OR N} AND DELAY IF CATCHED PONT.
1DJANALOG RANGE OF DEVICE FF APPUCABLE
SEIANALOS OCCUPED SET POINT.

12JANALOG OCCUSED HBGH LIMIT ALARM.
F3)ANALOG CCCUPED EQW LT ALARM,
14JANALOG UROCCUPED SET POMY.

Kk FOR EACH %RT!ML PONT PROVIOE A DOCUMENT (SPREADSHEET) SHICH, AT
A MINIWUM, SHALL INGICATE THE FOLLOWING:

1} USER POINT IDENTRICATION NAME.

2} LOGICAL POINT NAME,

3} CONTROL RANGE IF APPLICABLE

4} POINT FUNCTION AND USE.

O WIRNG DIACRAMS AND LAYCUTS FOR EACH CONTROL PANEL  SHOW
TERMNATION NUMBERS.

P. FLOCCR PLAN SCHEWATIC OWAGRANS HOICATING FELD  SENSOR  AND
CONTROLLER LOCATIONS.

Q. RSER DIAGRAMS SHOWNG CONTROL NETWORK LAYOUT, COUMUNCATION
PROTOCOL, AND WRE SYPES.
R CENTRAL SYSTEM HARDWARE AND SOFTWARE
1) CENTRAL PROCESSING UNIT (CPU} OR WER SERYER
2) MONITORS
3) KEYBOARDS
4) POWER SUPPLIES
5) BATIERY BACKUPS
) INTERFACE. EOUIPMENT BETMEER CFU OR SERVER AND CONTROL PANELS
7} OPERATING SYSTEM SOFTWARE
8} OPERATOR INTERFACE SOFTWARE
Y COLOR GRAPHIC SOFTWARE
10)THRO-PARTY SOFTHARE

5 WSTRUMENTATION UST (BEE OF WATERIALS) FOR EACH CONTROUED

SYSTEM, USF EACH COMTROL SYSTEM ELEMENT #{ A TASLE, SHOW fLEVENT
NALE, TrPE OF DEWVICE, WANUFACTURER, MODEL NUMBER, AND PROBUCY
DATA SHEET NUWBER.

T. COMPLEIE DESCRPROR  OF CONTROL SYSTEM OPERATION
gifmcss OF CPERATJQ‘L WNCUDE AND REFERENCE souzumc DIAGRAM

ummm&mmw ANDMATEEMSFOREAG{
AT LEAST SIX WEEKS BEFORE FIRST CLASS.

WA INSTRUCTOR-LED SESDONS, COHPUT}'.RvBASﬂ) TRAN:NG, DR
WEB-BASED TRAWNG, E(MNGNEER WIL MOOFY COURSE OUTLNES AND
MA‘ER‘M.L me‘( TOL'EE[WSHEED&EN@EER Wik REVEW

TUNES ANO MATERWALS AT EEAST THREE WEENS
EEfORE FNYCLAS.

V.NMQT}ECWWCFMPRQEGYMWIDRMW
COMPLETE CONTROL SYSTEM OPERATING AND MAINTENANCE WANUAL, O&il
HANUAL SHALL BE ASSEWBLED AS SPECHED I SECTION 15010, VANUAL
AT A MNWHAL SHALL INCIUOE THE FOLLOWHG

)3 N.‘.LIJDE tH O&lE WANUAL A CONTROL -SEQUENCE FOR EACH CONTRGL

TEM SPECTIED WITHMN AND SHOWN ON ORAWNGS.

2 INGJJDE A CONTROL SYSTEM SCHEMATIC FOR EACH CONTROL $YSTEMS
AND TS CORRESPONCNG FLOW OLAGRAM {FLOW CHAR CONTROL
SCHEMATICS SHALL RRNCATE COMPLETE €ON 10GC WTH ALL DIECTRIC

/ PRESMATIC INTERLOCKS SHOWN,

3) INCLUDE DDC POINT OATA NFG&AT!ON AND COMPLETE SOFTWARE USTING
WTHN Ol MANUAL £agr bDG F

4} AS-BULT VERSIONS OF SUBMITTAL PRODUCT DATA

PART 2. ECARPVENT
2.3 GENERAL

A, FURNSSH AND INSTALL TRMPERATURE CONTROL SYSTEMS FOR CONTROL OF
HEATHNG, QOOLING, VENTEA! AMD EXHAUST SYSTEMS WATH SENSORS,
CONTRULLERS, RELAYS, SWTCHES, LOCAL umm. CAENETS AL RECAIRED

WRNG REQURED FOR TEMPERATURE CONTROL
mﬁmmmmmmmmmnmsmas

REQUIRED FOR A COMPLETE GPERABLE CONTROL $YS
1} AL CONTROL WRNG FOR CONTROL SYSTEW BE PROVIDED  AND
HSTALLED I ACCORDANCE WITH THE REQUREMENTS SPECINED UNDER
DIVISION 18,

B. CONTROL SYSTEMS SHALL BE AND EFFECTIVE THE HIGHEST
DEGREE AHD SHALL ALL PAR'FS AMD HSOUHJM .‘{CSSSAR‘!‘

CPERATE AS REQUIRED 7O WANTAIN SPECIIED CONDITIONS AND FLNCTIONS
€. ANY REPARS, ADJUSTUENTS OR REPLACEMENTS WADE NECESSURY BY SUCH
DEFECTSDURNOTHEHRSTFUIL\‘EARFRNTHEMOFAMPTM‘CEDF
MPROICTBYTHEDPNERSI-L‘-LLBEUADEBYTHEW
CONTROL WANUFACTURER WITHOUT CHARCE TO THE om
9. N GEHERML THIS PROJECT CONSSTS OF REPLA ND/OR
HODFICATION OF EXSTMG HWAC COMTROL SYSTEMS FOR THE NSTM.D\
OF A BUILDING ALTOUATION SYSTEW {BAS).
THIS FAQUTY WAE REMAR OCCUPED DURNG THE CONSTRUCTION PROCESS
’!DTHEREFOREMREOU?REWTNJ.HVA&MEANDSEWY
SYSTEUS REMAM OPERANONAL AT ALt TRES,  THEREFORE
mmusvsmsmmrmmafnmoxmsmmmnumm
INSTALLATIGN  OF BAS, ONCE SYSTEM HAS
D AND VNJDATED AS SPECFIED UNDER SECTION 15895 THE
CONTRAGTOR SHAIL THEN REMOVE EXITHG CONTROLLERS, WRNG ANO
FHELMATIC TUENG AS IHDI(’-ATED ON DRAWNGS ANG AS REQUIRED TO MEET
THE INTENT OF THESE SPECHICA
F. ERM:DENNTRG.STSTDISHALLCOHSSTOFAHJWSPEED,
PEER~TO-PEER  NETHORK AND WER-BASED
OPERATOR INTERFACE USING TH.E BAQ{E‘I‘ PROTOCOL
1} DE?QET EACH WECHANICAL SYSTEM ARD Bﬁ*l.D!.‘fG FLOOR PLAN BY A
GRAPH: A WEB SERYVER W NETWORK HTERFACE
c.m SHAI.L GATHER DATA FRCM THIS S'\‘STEH A«‘iD GENERATE ‘iEB PAGES
A CONYENTICNAL BROWSER

IRE  THROUGH
MCMWMEM .
2) OPERATORS SHALE BE ABLE TO PERFORM ALl HORWAL OPERATOR
FUNCTIONS THROUGH THE WEB BROWSER INTERFACE
Q. THE SYSTEM SHALL DIRECTLY CONTROL HVAC EQUIPMENT AS SPECHIED
H EACH 21 FROVIDE OCCUPED AND
PED WMODES OF OPERATION BY INDIVIDUAL ZOWE. FURNSH ENERGY

UNGCEL!
CONSERVATION FEATURES SUCH AS OPTIWAL START AND STOP, .‘ﬁcﬂ!
ETBAB(. REQUEST-BASED LOEC, ANO DEMAND LEVEL ADJUSTWENT

o

HPRWDE FOR FUTURE SYSTEM DEXPANSION TO BNCLUDE WONITORNG OF
CARD ACCESS, FIRE ALARM, AND UGHTING CONTROL SYSTEMS

|3 mmmmm:mmlmsﬁmumumm

OPERATOR WORKSTATICN OR WEB £LERVER AND FOR \TIOH

THEEH CONTROL MOOULES. SCHEDULES, SETPOIMTS, TRENDS, AND ALARUS

spmnm Iy SECTION 15000 APPENOIX A (SEQUENCES OF OPERATION)

SHA, BE BACHET CBUESTS,

J GULDNG  AUTCUMATION SYSTEM DS-BAS} DESSGR WEHCATES  THE  MNAIM
REQUIREMENTS FOR THE

®

COUPLY WITH BACNET GUIDELINES FOR AlL PROOUCTS, UTILIZE PUBLISHED
EUN FOR AL PRODUCT NETAORK MESSAGE AND
CORFIGURATION PARAVETERS.

L NETWORK DESIGN SHALL PROVIOE HIGH-SPEED DATA TRANSFER RATES FOR
ALARME REPORTING, QUK REPORT GENERATION FROM MWULTIME NODES
% AND P AMD DOWN LOAD EFRICENGCY BETREEM NETWORK

1) EMPLOY NETWORK ERRCR DETECTION, AND RE-TRANSMISSION TO
GUARAMTEE DATA INTEGRITY,
22(MERSHP OF PROPRETARY MATDRAL
A PRMQT»-EP‘E\‘.‘MQ SOFTWARE AND DOCUMENTATION SHALL SECOME (WNER'S
THIS HCLUDES, BUT IS NOT UMTED TOx

I) mAPHECS
2) RECORD DRAWNGS
3) DATABASE
4) APPUCATION PROSRAMIENG COOE
5) DOCUMENTATION

2. SNAMEPLATES
A AS SPECTFIED M SECTION 15195 PRCVIDE COLOR CODED PLASTIC LAMMATED
HAUFPLATES W™MTH ENGARA' OR ADJACINT TO EAcH OLLER,
INGICATOS, VAL OPERATOR, RELAY,
SENSOR, SWTCH, REGULAT PANEL GAGE AHD ELSEWHIRT AS HKCATED
DRAWNGS, N, AND LOOP NUMBER.

R
S5‘;.[‘.:1P3'@E®-L'EDMR£TiESAND)-!OLEPEN‘EI'RATNNA‘IBOTHENDSQF NAME

€ PROVIDE NAWEPLATES FOR ALL
BEVICE 15 NEW OR EXSTING

2ACONTROL WHRIHG
AN ADDITION TO GERERAL PROVISIONS, THE CONTRACIOR SHALE PROVIDE ALL
COHTROL WRNG

8 ALL LOW WOLTAGE (GRﬂJI‘I’hY AT 25 VDL'{‘SOR .}

NSTALLED W CONOLIT,  ALL SPLICES AND CONNEC ] LO'!I VDL‘MGE
WRHNG SHALL B WADE M BUXES OR APPROVED DEMCE OR EQUIPMENT
ENCLOSURES. AL _FLFCTRICH.  BOXES [WSTALLED TG SERVED CONTROL

SHALL _BE PANTED BLACK FOR THAT CONTROL WIRING CAN B

C. PROVIDE ALL REGURED TRAN:

CONTROL  SYS|
EQLE?HENT AND SYSTEMS BENG TROLLED,
0. Lﬁy MTAGE [25 VOLTS AND UNDER) CONTROL WRING SHALL WOT BE
SAME CONDUT WATH HGHER YOLTAGE CRCUMRY WRNG,
l‘ \'U.'MGE WRING ENTERS THE SAME BO)
HGHER YOUTASE FRMNG,
COMPLY

ANCED  APPLICATION
ASCY. EVERY

TEM
CONTRIAS HVAC EQUPMERT WUST CONFORM TO A STANDARD BACNET
DEVICE PROFRE AS SPECIFIED M ANSI/ASHRAE t35-2004, BACNET ANNEX

B. BACNET,
1} SULDING CONTROLLERS (BCS). EACH BC SHAIL CONFORM TO BACNET
BU&DNO CONTROLLER  {8-BC) D’EV%CE PR\)FD.E AS ﬂm !N
é._}zSHRAE 135—2004, BACHET ANNEX BE USTED AS
D B-BC N THE BACKEF TESTNG USQRATERES (BR} PRODUCT

2) mvmcso APPLIGATION CONTROLLERS (AACS) EACH AAC SHALL CONFOR
T BAWET ADYANCED APPLICATICN (B*AAG) DEVICE PRtﬂLE
M ANSSASHRAE 1352004, SHALL
B€ LISTE) AS A CERTFIED B-AAC N THE BA.C&TI TEST% LABORATORIES
(BTLY PRCOUCT LISTHE.
k) APPLIGATEON SPECHIC CONIRCLLERS (ASGS) ihtﬂ ASQ SHALL CONFORM
T APPUCATION SPECHIC B-ASC) DEVICE
AS SP‘ECTDED M ANSI/ASHRAE 135—2(30‘. ANNEX L AN SHALL
BE LISTED AS A CERTFFD B—-A&'}NTI-EBANE'F TESTHG LABCRATORIES
{81} PRODUCT LISTIHG
O SACNET COMMNCATION,
" umsg{a aé.o 6302 ’?}m%tmr.ﬂum DATA mﬁms
AND BACKETP AﬂDéSSNO.
2} RACHET ROUTNG SHALL BE PERFORMED BY BCS OR OTHER BACNET DEV
ROUTERS AS WECESSARY TO CONMNECT BCS TO NETWORKS OF AACS AND

TO A BACNET NETWORX
EAYER PROTOCC

3} EACH AAC SHALE RESIDE ON
ETHERNET) DATA LNK/PHYSCAL
0 JT SHALL RESDE
ARCNET OR HS/TP DATA UNK/PHYSCAL LAYER PROTOCOL
) FACH ASC SHAEL REDDE ON A BACNET NETWORK USNG THE ARCHET CR
llS/TP DATA LINK/PHYSICAL LAYER PROTOCOL.
5) EACH SA SHALL RESIOE OM AM‘ETNENORK UENG THE ARCRET OR
MS/TP DATA LINK/PHYSICAE LAYER PRO
6)EACHSSSHM.LR£SDE€NABACNETNMU§NOS}B&G2«J

ETHERNET) DATA !JNK AL LAYER
OR IT SH) RESIDE OH A BACHET NETWORK USING ARCNET
O WS/1P CATA UNK/PHYSCAL LAYER PROTCCOL
D, COUMMLNCATION.
1} SERVCE  PORT. CONTRGLLER ~ SHALL SERVICE
COUMUNICATION PmT FOR CONMNECTION TG A PORTABLE OP‘ER)\‘ICR'S
WNAL COM&EGT}CN SHALL 8E bl
TS RMMERE SHOWN 04 DRAWNGS,
2)SMHANMEIT BC AND ASC OPERATING TEHSSHALLMANM‘.E
INPUT  ANG OUTPUT OCOMUUNICATION SIGNALS ALLOW DISTRIBUTED
'S TO SHARE REAL AND MRTUAL DB.EOT WFORMATION AND TO

A BACHET RETWORK USING IS0 BSO‘%-J

ALLCW FOR
3) DATA SHARNG. EMMMAM&MLLMOA‘MASREQUIREBHN
EACH NETWORKED BC AMD AAC.

4) STANO—ALGNE OPERATION. EACH PIECE OF EQUIPMENT SPECHFED W
CTICH A BY & SKGE

15400 b g BE
DE  STAMD—ALONE CONTR: THE
g FAILURE, AL |, SPECIFED FOR A PECE OF
EQUIPMENT SHALL TNTEGRA}. T s C‘CN'IROLLER. PROVIDE STABLE AND

CONTROL
msmvumn‘omvmmm

E ENVRONUENT, CONTROLLER HARDWARE SHALL BE SUITABLE  FOR
ANTICPATED AUBTENT CONDITICNS.

:}mmsmummmmwrmmrmmomms:
T ENCLOSURES AND SHALL BE RATED FOR
DEERATON AT 300 15 g0 (-20F T0 \mn
2} CONTROLLERS _USED N CONDITIONED SHALL BE MOUNTED M
SOST_PROTECIVE. ENCLOSURES A0 SHALL S5 RATED 78 OPERATSY AT

0% T0 50T (32F TO 1207)
F. KEYPAD, PROVIDE & LOCAL KEYPAD AND DISPLAY FOR EACH BC AND AAC,

ASSWORD T
UHAUTHORIZED USE TLRER DOES NO}' mmv PROVIDE
AKEYPADN(DNWYFWW
AN‘{NTERFM}EC.\B@.NGNEEDEDTOUSEALAPTCPDOHPUERAS&
PORIASLE OPERATOR'S TERWMAL FOR THE SYSTRM,
5. REAL-TRE CLOCK. CONTROLLERS THAT PERFORM SCHEQULING SHALL HAVE
A REAL-TME CLOCX.

H. SERVICEABILITY.
1} CONTROXLERS SHALL HAVE DIAGNOSTIC LEDS FOR POWER, COMMMMICATION,
ANDr PROCESSOR.

2} WRES SHALL BE CONMECTED TO A FELD-REMOVASLE MODULAR TERMNAL
STRIP O] TO A TERMNATION CARD CONNESTED BY A RBSCH CABLE
3) EACH BG AND AAC SHMIL CONTMUALLY €HICK TS PROCESSOR A
MEMORY CIRCUHT STATUS WMMWTEMWMMWAL
OPERATION, SYSTEM SHALEL ¥ CHEEK CONTROLLER NETWORK
AND GENERATE ALARM FOR EACH CONTROLLER THAT FALS TO RESPOND.

L MEMORY,
1 CCNTRCI.LER H'EUCR\' SHALL SUPPORT OFERATNG SYSTRM, DATABASE, AND

ﬁ)ﬂcﬂ BC AKD ﬁNN BIOS AND APPUCATM FROGRAMMING
FMATLEASI'nHDURSNTNEEV{NTQFPO?ER

J}EAG{AMMDSAMLUS{NONWMMEHGQYMﬁALLREﬂ!N
H0S AND OF POWER

THE EVEINT LOSS.
TEM SHALL AUTOMATCALLY DOMNLOAD DYNAMC CONTROL PARAUETERS

FELDMNGPG‘ERLOSS
oL IMUKITY TG POWER AND HOISE, CONTROUERS SHALL BE APLE T0 OPERATE
AT908101{MUWMLVDLTAOEMTNGANDSHALLPERFORMM
ORDERLY SHUTDOWN BELCW 30X NOWINAL YOLTACE. OPERATION SHALL BE
PROTECTED AGAINST ERFCTRICAL ROGSE OF 5 TO 120 H2 AND FROM XEVED

RADIOS UP TO 5 W AT 1 M (3 FT).
K.WORHER.ASGPO‘ERSUP?L SHALL BE FUSED OR CURRENT LMITNG
RATED AT A MBMWAE OF 125X OF ASC POWER
CONSI."HPTm

2.8NPUT AND OUTPUT DETERFACE

A, GENERAL. HARO-BRE WPUY AND OUTPUT POINTS TO BLS, AACS, OR, ASCS

ammcm&mmmwmwmmrmnsaﬂmmmm
PONT, OR 1O GROUND SHALL CAUSE NO CONTROLLER DAMAGE, RPUT OR

PQWDDNTLCT‘AD{UPTOZ-EVFORANYDURAMSHALL

CONTROLLER DAVAGE.

cmmma&vmw&mmmamwsm
FROM A REMOTE SHALL PROVIDE RETTRIG
CURRENTOFA'F LEAST 12 \M AN S-GALLSEPROTECTED AGANSI COMTACT
BOUNCE BHARY INPUTS SHALL

AND NOSE SE DRY EONTACT CLOSURE
WITHOUT APPLICATION OF POWER THE CONTROLLER,

0. PULSE  ACCUMURATION BPUTS, PULSE  ACCUIAHRATION WPUTS  SHALL
CONFORM TQ BINARY HPUT REQUREMENTS AND SHALE ACCUMILATE UP TO
10 PULSES PER SECOND.

E AMMOG NPUTS. ANALOD WPUTS SHALL WONTOR LOW-YOLTAGE {0-10
VOL), CURRENT (4—20 MA), OR REQISTANCE (THERMESTCR 0R Rg} SGNALS,
Al INPUTS SHALL WPM'ISLE MTE AND FEID CONFIGURABLE TO

COUMMONLY AVAILABIE SENSNG DEVICE!

F. BNARY OUTPUI'S. BYNJ\RY QUTPUTS SHALL SEND AN ON-OR-OFF SIGHAL
FOR ON AND OFF CONTROL BULDMNG CONTROLLER BHARY OUTPUTS SHALL
H.A\‘E THREE— EM-CQT—MD OVERRIDE SWATCHES AND STATUS

SELECTABLE FOR NORWALLY OPEN OR
NCR’MLL? CLDSED OPERATION.
% ANALDGW‘D’UTS ANALOG QUTPUTS SHALL SEND AUOOULAHNGD—WWO
A-20 MA SONA!. AS GUIRED TO PROPERLY
CH ARALOG CUTPUT SHALL HAYE A I\\O«PO&‘DOR
gmm«muu) S‘HT(H. A MANGALLY ADWSTASLE POTENDOUETER, AND
TAIUS ANMLOG OUTPUTS SHALL NOT DRFT MORE THAN O4X OF

K. TRI-STATE OUTPUTS ARE NOT ALLOWED ON THIS PROJECT,

L UNDVERSAL BPUTS OUTPUTS.  [INPUTS AND OUTPUTS THAT CAN BE
OESIGNATED AS B BHARY OR AMALOG M SOFTWARE SHALL CONFORW
;gs%gwaws OF THIS SECTION THAT ARE APPROPRIATE FOR THEIR

2 TCONTRCL WMRING & CONTROL PAMELS
AN ADDITON TO SECTION 15010 — GENERAL PROMSIONS AND DIVISIOR I%
SECTION 18155 OF THESE SPEGIMCA THE CONTRACTOR SHALL

AR QU!R‘ED FOR CONTROL

SYSTENS. THE WRNQ SHAL WCLUDE THE 3 AND MSTALLATION
OF ML MRFi_f OONDQ;W BOXES, AND AL omm lECESSARY IMI'E!A.IS AND
WATERUALS AND NS COMPLY WTH AS
OMEI0H 36 FEECTRICAL WORK AND MTH THE NATIOHAL

FLECTRICAL CODE STATE AND ARD

B. ALL Low VDLTM (CSRCUITRY AY 25 VoLIS U? LEE) ‘MRS L(X?ATED m
HECHAM‘CAL ROOMS AND AREAS WITH EXPCSED

M CONCUTT, AL SPUCES AND WQNECWS ?N LOW VOLTA.GE

WSHMKWNMNAPPRMMOREWWENT

ENCLOSURES.
t}PNN M1 CONDUIT TO MATCH ADMACENT SYSTEMS WHERE LCHDUIT
TEMS ARE INSTALLED W AREAS WHERE THE STRUGTURE IS EXPOSED
AND EASTING MEP EQURPMENT HAS BEEN PANTED
C. PROMDE ALL REQUIRED TRANSDUCERS, TRAMSFORMERS, RELAYS, OR QTHIR
DEVICES REQUIRED FOR INTERFACE BETWEEN PNEVMATIC AND ELECTRONG
CONIROL EQUIPMENT AND AS REQU‘RED T0 INTERFACE WTH PNEUMATC OR
ELECTROMIC ~COMTROL = SYSTEMS, THE HVAG MJ!) ELEGCTRICAL
EQLEPUENT, AND SYSTEWS BENG OONTRDLLED
lOW YOLTACE {25 VOLTS ARD UNDER
(1] CONOUIT witH GﬂER
!HERE LowW A\&LTAGE WRNG ENTERS THE

.°

CONTROL WRNG SHALL NOT BE
AGE CROUITRY

OR
FROM GTHER CONDUCTORS, REGARDLESS OF VOLTAGE DFFERENTIAL

28TRPERATURE SENSORS .

A AL TEMPERATURE SINSORS SHAEEL  Bf  RESISTANCE  TIUPERATURE

DETEGTORS MTH PEATINULE SEMSING ELEMENTS HAYNG A RESISTANCE OF

¢ OHUS OR AND 32F, ACCURACY OF Q5T OR BETTER

THE RANGE OF 40F TC 120F. SENSORS SHALL BE VIBRATION

AND  CORROSION RESISTANT, INCAPSULATED N EPOXY, SERES 300
STANLESS STEEL, ANODIZID ALUWMNLAL OR COPPER,

PPE INSERTION FYPE SENSORS FOR INSTAULATION N WATER SYSTEMS SHAML

HAVE  EXTENSION WTH ZULE AND NSERTON w1, THE

=

N STSTEMS. THE PROGE OF
SOR SHAIL BE CONSTRUCTED OF STANLESS § AND CH
THE THE LOHSTRUSTED OF STAINLESS
smmszmmmcr{wront FIPE.

ENSURE T THE WElL
WSS‘IALLBERD&WM‘!WWTTM‘GDMWWIN
WHCH THEY ARE WS

&#LL]BPERAWRESD{SORS‘MTHTHED(CEPT&NOFRDWSEQSDRSSHALL

SENSOR  CONTROL
T Tt BE of ADTAL TUEIRe 6 Seun Do riee
0. NANHUFACTURERS:
1) MAMAC
2) VAISALA RC.
3} ROTRONIC
4} TAC/ANOOVER CONTROLS
29 CONTROL YALVES (LARGER THAN 2—INCHES)
A CONTROL VALVES SHALL HAVE BRONZE 08

STARLESS STEEL TRM. ADJUSTABLE SPRINGS FOR SEGUENGING  OF
OPERATION, AND  SOLDERFD SCREBED CONNECTIONS AS  RECUMED.
POSTOHNG RELAYS ¥ RECQURED TO DOTAN WHE SEQUENCE

ACTION FOR THE RE VALVES PROVIDE

SHUT-CEF,  VALVES SHALL BE RATED FOR NOT LESS THAN THE

HORKNG P! ™ WHEH THEY ARE

WSTALLED.

1) JALVES SHALL HAVE 2-WAY PATTERN AS DETALED OHf DRANNSS M)
SHALL 8 SPECRED  8Y
SEGIENCE

B. MANUPAGTURERS:

1) SEMENS

2} HONEYWELL

3) JOHNEOM CONTROLS, NG
#) TAC /ANDOVER CONTROLS
210 ERECIRIC ASTUATORS

A PROVDE &mm AGTIJATORS FOR CONIROL DAMPERS, CONTROL VALVES
SMALLER TH, AND ELSEWHERE AS INDICATED OH DRAMNGS.

B.ED(TABO‘-EMBELWTO&JIFSPEUHGPRMCTRCWENTS
C ELECTRIC ACTUATORS SHALE BE DiRECT-COURLED TP

ACTUATORS SHALL 55 MOUNTED DRECILY TO THE QAUPER SHAFT WITHOUT

NEEDr FOR CONNEL AGTUATORS  SHAIL 7
£LEC! OVERLOAD OR [MGITAL ROTATION SENSING {QIRCUMTRY  TO
AUASE TG THE ACTUATORS THE EWTIRE ROTATIOH

PREVENT D,
OF THE ACTUATOR.
D. ACTUATORS SERVMNG OQUTDOCR AR DAMPERS, CHLED 'IIAT[R cmmu.

YALVES AND CROSS-OVER DAMPERS, AR HANOLNG UNIT
DAMPERS AND AS SHOBN ON DRAYEN! GSSHAIJ-.HA\"ES“R\NG
RETURN VECHAMISM BULT N TG THE ASTUATOR HOUSING.

1) ALL SPRING RETURH ACTUATORS SHALL BE CAPASLE OF BOTH CLOLXWSE
OR COUNTERCLOCKWSE SPRNG RETURH OPERA

TION 8Y SIMPLE CHANGING
THE WOUNTING ORENTATION,
Fi ACTUATmS SHALL HAVE AN ARROW IENTFICATION BOICATION THE

3 AI:TUATOR m J0 THE QUTDCORS SHALL BE PROVIDED WATH 304

STANLESS STEEL HOUSING WTH A NEOPRENC GA&(E?ED DOOﬂ. BOUSING

RAVE NEMA  4X RATTING AND QUTDOOR
INSTALLATION.

EPMHMMWATBRSSIMLACCEP?AGTU1OWCDRDT020HA
CONTROL SGNAL AND PRO AZTO{OWCM!TOEO\M
OPERATHG R»\Nti ACTUATORS CAPABLE OF ACCEPTMO A PULSE WOTH
MODULATING SGHAL  AND  PROVIOING FULL  PROPORTICMAL

QPERATICN ARE ACCEPTARLE.

1)ALLMTUATDR$M?MA2TD10WCPOSNONFEM

2} ALL uuouume ACTUATORS SHALL HAVE AN EXTERHAL BUALT-H SWTCH
THE REVERSHNG OF DIRECTION ROTATION.
s}acwamsmmscemmma A MNBIM OF 60,000 FlM.STROKE
CYCLES AT THE ACTUATORS RATED TORQUE

4) ALL NOH-SPRING RETURN AGTUATORS SHALL HAVE AN EXTERNAL HANUAL
GEAR O ALLOW WANUAL POSITIONING WHIN THE ACTUATOR IS
NROT POMERED. SPRING RETURN OAMPERS WATH WORE THAN £0 IN-1B,
TORGUE CAPACITY SHAIL HAVE A MANUAL CRANK FOR THIS PURPOSE,

5) TAC/ANDOVER, CONTROLS
241 CURRENT SWTCHES

A CURRENT SWITCHES SHALL BE UTUIZED FOR FANS AND PUMPS FOR FLOW
STATUS WEECATION TO BUILDING CONTROL SYSTEM T SWTCHES SHALL
ssmnfsmwmmmamumuupomvwmmm

B CURRINT SWIUHES SHALL MEICATE THE PRISENCE oF TLEG

NONTCRIG T P 06 THE
o, AANGE FoR DEVICE.

FALIRE OF BELTS D A SELT DANRN FAM SAILY AONTE i AR,

@ MANUFAGTURERS;
1} VERRIS ~ HAKEYE

242 DIFFERENTIAL FRESSURE SWTCHES

A DUFERENTIAL PRESSURE SWTCHES SHALL MAVE SENSORS

MAXBUN PRESSURE RANGE AHD SHALL BE ADWSTABLE AT THE DEWCE
PRESSURE SWITCHES FOR AR AND GAS SYSTEMS SMAEE BE
ATED WTH 47 DIAPHRAGH TO ACTUATE A SPDT SNAP SHICH.
ALL BE RESTRATNED 8Y A CALBRATED SPRING THAT
THE_EXACT PRESSURE DUFERENTIAL AT WHICH THE
ELECTRICAL SWTCH WAL BE ACTUATED, WOTION OF THE DYAPHRAGU SHALL BE
TRANSUITTED 70 THE SMTCH BUTTCH BY WEANS OF DIRECT MECHAMICAL

€. DUTERENTMAL PRESSURE SMTCHES FOR WATIR OR LIGUD SHALL SE GPERATED
Y TWD OPPOSNG BELLOWS OF TYPE 316 STAMLESS STEEL  EBELLOWS SHALL
ACTUNTE SPOT SHAP ACTRG SKTCH VA DRECT NECHARCAL LROMGE.  Hisd
AND 10N PRESSURE SETPONTS  SHALL EXTERNALLY
ADMSTABLE,
D, WANUFACTURERS:
1) DEYER — AIR OR GAS: SERIES 1800
2} MERCOD — WATER GR UGUT:  SERES OF
213 STATIC PRESSURE TRANSITIERS
A ML PRESSE TRAKSTIERS 108 SISO STATIC FRESSURE o) DUGTHORE,
FAN [DISCHARGE AND SPACE AS SPECIED HERBN B‘E“m
mcmacmmnmmmowutsmuw&m
20 A FRESIRE SDNSORS SHALL WOUDE SENSING PORTS,
Lscmmmmornmsowmow
mwmnwmssouTmorrnmm CONTAWED I A
WELDED STEEL SASHO
8. FRESSURE TRANSWITTERS SHALL PRO\!\DEASMTDDEWTSTAT’C
TRANSINETERS  SHALL BAVE

TURE&IANGES]‘ROHM?\)1MI}-IE‘IMLWHDATW

. MANUFACTURERS:
1) SETRA
2) AR MONITOR CORP.
3) DWYER SERES 607
4) TAC/ANOOVER CONTRXS
214 NSTALLATION
A LOGATE CONTROLS, RELAYS, BISTULENTS, SWIGHES VALVES, SEwcts Awo
ACCESSORES SO THEY ARE READILY ACCESSBLE FOR TMENT, SeRwicE
AND REPLACEWENT, OR AS INDICATED,
B, INSTALL CONTROL VALVES WTH POWER UNIT L,
€. AR SINSNG ELEWENTS:

1} LDCATE. SZE ARD SUPPCRT TEMPERATURE SENSNG ELEMENTS I AR
TO PROPERLY SENSE REPRESENTATIVE TEMPERATURE.

2} FOR UJNTRW-LNG. TRANSMITTING AMD INICATING ELEMENTS, EQCATE, SIZE,
MDSB.ECFTYPENSE}&N‘GDE“CCTOMAVEAGEW
3) SENSING

ELEWENTS WALL CASINGS AND INSULATER DUOTS
SHALL HAYE ENTRE AGTNE PORTION WTHH AR STREAM
D. INSULATED SLRFACES:

1} WHERE INSULATIGH OR EQUIPMENT 1S PUNCTURED OR
PENETRATED DUE TO lNSTALL.\TIDN OF SINSNG ELEMENTS O TUBMS,
RE-SEAL OPENNGS AR AND 0] TEHT,

2} WHERE COHTROL ).R‘E LOCATED OR INSULATED SURFALES, PROVIDE
BRACKETS TG CLEAR FMISHED SURFACE OF NSRATON AVOIDNG
PUNCTURES OF VAPOR

E. LIAFATIONS:

) LOCATE, SUPPORT, ENCLOSE AND INSTAIL CONTROL DEVICES AND
EMSDASNOTTOSJ&ECTTOV&BRATMEICES&\E
TEMPERATURES, ORT, MOSTURE OR
CONDITIONS BEYOND THER RATED lMTA'BOH

2} F DEVICES MUST BE LOCATED SURECT TO CONDITICNS BEYDMD THOR
- RECOMUPHDED OR RATED LMATATIONS, PROVIDE NECESSARY PROJECTIVE
ENCLOSURES  AND/OR EQUIPMENT EONS OF MATERIALS
AMD FEATURES CAPABLE OF WTHSTANDING ADVERSE CONDITIONS.

F. TAPS:

RUNS OF
TH UPSTREAM ANDH
2) PROVIDE SHUT-OFF COCK I SENSING UNE AT EACH PRESSURE TAPE.
3) PROVDE ISOLATING SEAL WHERE FLIAD CAN INJURE MEASURNG ELEMENT.

G. CONTROL VALVES, DAMPER OPIRATORS:
1} INSTALL CONTROL VALYE AND DAMPER OPERATORS CAPABLE OF SMOOTHLY
POSITIONNG UNDER L THROUSH FULL RANGES AND SITROKES NOiCATED
N BO'IH b&icm WITHOUT BMNDING OR Ul‘l‘{%ﬂﬂ, AND Bi FURTHER
OF HOLDIHG STEADY ™ ANY INTERMEDIATE OR E POSITION
‘Mﬂf RESPECTIVE  SYSTEMS ARE FUNCTIONNG AT DEQGN
EUPERATURE AND PRESSIRES.
235 MSTRUCTIONS TO OWNER & SYSTEM TRANHG

A THE CONTRACIOR SHALL SUBMT A DETALED
ENGMEER AND QANER FOR

AND QURATION.

B.TRAINIHG MANUALS (MENBRB OF & REI}U’RED} SHALL BF PRD“DED PN
ENDERS AND SHALL NCLUDE ALL NECESSARY [OCUMENTAT
Sogr H-OSF COMPUTER CPERATHOM, DDG FANEL OFLRATGN AND WAN EIM‘CE
ATA

€ THE CONTRACTOR SHALL PROVIDE A MDIAIUM OF { FULL DAYS OF TRAWNG TO
THE U#NER'S STAIF ON THE OPERATION OF THE CONTROL SYSTEMS INSTALLED.
TRANHNG MAY BE SPREAD OUT QVER A PEROD OF SEVERAL RAYS TO
AWDINODATE OANERS STAFF REQUIREVENTS, FORMAL TRANING SHALL BE
STSTEM MSTALLATICN 15 COMPLETE AND PRIOR TO
Amrmwmmrmavm
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