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ASIAN ART MUSEUM
REV 2017-09-01
BMS CONTROLS DESCRIFTION

QESCRIFTICN CF CPERATICNS INTROLIC TEIN
THE DESCUPTION OF OPERATIONS A5 FOLLOWS 15 & SCHEMATIC QUTLINE OF OPERATIONAL
REQUIREMENTE. THE DESCRIPTION 13 NOT A ETRICT PROGRAMMING GUIDE. THE CONTROLE
CONTRACTOR |CC) 16 RESPONZEBLE FOR THE FUINCTRON OF THE STSTEM AND ALL PROGRAMMING
RECLIRED FOR ACHIEWING THE SYSTEM OPERATION AS GENERALLY OUTLINED IN THE DESCRIPTION OF
OPFERATIONS. THE BWS WILL PERFORM ALL CONTROL STRATEDIEE AE CUTLINED LNLESE NOTED
DTHERWISE

THE EME WILL BE & TOTALLY HATIWVE BACHMET-8ASED EYETER, INCLUDING A MICROSOFT WINDOWE 10
COMFATIBLE JFERATOR'S WORKETATION. THE OPFERATORS WORKSTATION, ALL BUILDING
CONTROLLERS, APELICATION CONTRCLLERS. AND ALL INFUTIOUTPUT DEVICES SHALL COMMLUNICATE
LISING THE PROTOCOLE AMD NETWORK STANDARDS AE DEFINED BY AMSUVAEHRAE ETANDARD 1352013,
BACHET. I OTHER WORDS, ALL WORKSTATIONS AND CONTROLLERS, INCLUDING UNITREY
CONTROLLERS, SHALL RE NATIVE BACKET DEVICES. MODBUS INTERFACE MAY BE LISED FOR
CONMURICATION TO BYSTEME WHERE EPECIFICALLY NOTED,

MOWITORED POINTS:

ALIET OF BMS MONITCRED POITS |15 PROVIDED FOR EACH PIECE OF ECUAPMENT. THESE POINTS WILL
BE PROMDED FOR MONTORING, DIAGRESTICS, AND CONTROL 1M ADDITION TO ALL POINTS RECUIRED
TE PERFORK THE CONTROL SEQUIENCES AZ WHRITTEN I THE DESCRETION OF DPERATIONS. ALL
CONTROL POINTE WiLL BE AVALASLE FOR ALARMING.

HAROWARE,

THE EME SYSTEM WILL BE ACCESEED Wik A LOCAL FERSONAL COMPUTER PRCAVIDED BY THE OC.
COORDMATE LOCATION WITH DWHER. ADOITIONALLY, PROVIDE INTERNET ACCESS Wik 'WEB CONMECT.
G T COORMNATE WITH CWiNER

CONTROLS CONTRACTOR SHALL PROYVIDE ANY RECUARED HANDHELD DEVICES ANDMIR SOFTWARE FOR
PROCGRAMMING CONTROLLERS AT THE ACTUSL EQUIPMENT LOCATIIN AND MOT AT THE BMS FRONT
END. THIS MCLUDES ANY BWPLUT TONCONTROLLERS OR CONTROL OF CONTROLLERS RECUIRED FOR
BALARCHMG, SETPOMNT INPUT, DIWGNOUSETICS, ANDMOR FUNCTIONAL TESTING. THESE DEVICES ARE TG
E-E TMEEEWEH- T THE BULDING CWMNER FACILITY GROUP AT TIME OF PROJECT COMPLETION FOR

BN CONTROLLGRE:

THE CONTREHL COMTRACTOR WILL FROVIDE LOW VOLTAGE WIRING FOR FACTORY PROVIDED
CONTROLLERS AND SENSORE. ALL SMS CONTROLLERS AND PANELS WILL BE PROVIDED WITH SPARE
POONTS CAPACITEES. THESE Valty BY CONTROLLER TYPE AND APPLICATION

FOR BID AND DESIGH PURPOSES ALLOW FOR 1% SPARE FOINT CAPACITY IN GENERAL BUT OUTLINE
DEVATIONS FROM THss CUTERSA A% REQUIRED TrakT Wil PROVIDE AN EFFICIENT Of RIGHT SFE
DEEGM. FOR EXAMPLE: DO NOT GO TO A KEXT SFE CONTROLLER WITH ASBOCIATED COET IMPACT F
EPARE CAPACITY 85 APFRIVMATELY T8 WITH FIGHT 50E" CONTROLLER

ALL DEVICES EHALL BE BACHET OPEM PROTOCOL. OPEN PROTODOL ETANDARDE MEAM THAT
CONPLIAKCE AND COMPATIBLITY TOMEET TEST PROCECURES THAT WilL ASSURE COMPLIAMCE WITH
THESE STANDARDS AS AND WHEN THEY ARE DEVELOPED. THE BMS DONTROL SYSTEM
MENUFACTURER MLUET ALSD BE WILLING TO SWE THEIR BEACMET FROTOCOL WITHOUT ANY
RESTRICTIONS. CONTROLS CONTRACTOR SHALL BCLUDE 1N THER INITIAL BID THE DOET OF ANY
CONTROLS INTERFACES OR GATEWAY" DEVICES MECESSARY FOR FULL METWORK COMMUNICATICN
WITH DDC CONTROLLERS ON ECLUIPMENT BEING INSTALLED IN THES PROJECT.

ALL POINTS O & SINGLE BMS CONTRCLLER:
ALL POINTE MONTORED AND CONTROLLED IN 4 EYETEM SHALL BE CONTROLLED BY A SINGLE
CONTROLLER OF SUFFICIENT WO CASACITY S0 THAT THE POINTS ASE NOT 0K ADJACENT
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THE GRAPHICE, THE SYSTEM GRAPHICS ARE REQUSRED TO BE COMPLETED PRIOR TO THE START OF
FURCTRONAL TESTING, THIS RECUIREMENT 15 IN PLACE TQ ENSURE THAT THE S¥STEM I8 TESTED
UNDER THE BAME INTERFAGE A5 THE OWHNER WILL BE LSBING ONCE THE BUILDSNG |8 TURNED ONER.

TR AMING:
TONTROLS CONTRACTOR WILL INCLUDE AND SCHEDULE A MINIUM OF 40 HOURS OF TRAINING 'WITH
BUILDMG OPERATIONS STAFF,

TRILE OR 15 TO COMPLY WITH ALL APPLICABLE CUODES AS REQUEED FOR THE
PROJECT. PLEASE SEE THE MECHANICAL DRAWNG BASIS OF DESIGH ON SHEETS K000 AND MO 01 FOR
DETALS.

CONTROLS CONTRACTOR TO IRCLUDE ALL SOSTS FOR LW VOLTAGE AND LINE YWOLTAGE WIRMG
FERMITE AESOCIATEDR WITH THER ECOPE OF WORK

WARRANTY,

CONTROLS CONTRACTOR WILL INCLUDE A ORE YEAR WARRANTY OF THE CONTROL SYSTEM, ALL
CONTROLLERS, SOFTWARE, GRAPHICS, AND PC. WARRANTY START DATE I5 DETERMINED BY DATE OF
CAWHER ACCEPTAKNCE AND ENDE TWELVE MOKNTHE THEREAFTER.

THEEIJNTRD'..EEDNTML‘TIJH IﬁﬁEﬁPﬂd'EHL'EFM'U'EH'ﬂMGTPE COUMTS PER THE MECHANNCAL
AND FLUMBING DRAW INGE.

CONTROL SYSTEM POWER:

THE CONTROLE CONTRACTOR |8 RESPONSBLE FOR VERFYING AND CODRDMNATING ALL RECUIRED
FOMWER FORL THE BWS COMTROL SYSTEM WITH THE PROJEGT ELECTRICAL ENGINEER ANCUOR
ELECTRICAL CONTRACTOR, THE MECHANICAL DRAW BGE OUTLINE THE MISC, POWER CIRCLITS THAT

H&VE BEEN COORDMATED WITH THE ELECTRICAL COMEULTANT ~ BEE THE MISC. POWER CIRCLET
SCHEDULE. CONTROLS CONTRACTOR 15 TO COORDMATE THE EXACT TERMMATION LOCATIONS FOR
ALL MECHANICAL AW0 PLUMBING MSC POWER CIRCIATS WITH THE ELECTRICAL ENGINEER AMDNOSR
ELECTRICAL CONTRACTOR.

m OF OFERATIONS CONTANS A DESCRIFTION OF THE EQUIFMENT THAT IS5 PROVIDED
WITH EMERGENGY Ot STANDEY POWER AND THE SEQUENCE THAT 1 T0 BE PERFOAMED IN THS MODE
THE CONTROLE CONTRACTOR |5 REGFONSIEBLE FOR VERFYING AND CODRDINATING ALL CONTROLS
AND CONTROL SYSTEM COMPONENTS THAT SERVE THE ASSODATED ECAAPMENT TO MEET THE
SEQUENCE ARE POAWERED BY EMERGENCY OR STANDEY POMWER. REFER TO THE MECHANICAL AND
FLUME NG DAMWING ECHEDULEE FOR A COMPLETE LIST ALL ECUIFMENT 08 EMERGENCY OR STANDEY
FOWER. EMERGENCY POWER 25 DEFINED A5 SECUNDARY BACKUR GENERATOR POWER THAT 15
REQUIRED FOR FIRE LFE SAFETY OPERATION, STANDEY POWER 15 DEFINED AS SECONDARY BACELP
GENERATIOR POWER THAT (S REQURED FOR NOM FIRE LIFE BEAFETY DPERATION

THE PREUEGT HAS ALL THREE TYPES OF GINERATOR POWER, CONTROLS CONTRACTOR TO ENSURE
THAT ALL DEWICES ARE POWERED CORRECTLY TO PERFORM INTENDED SEQUENCES, CONTROLE
CONTRACTOR TO ENSURE THAT CONTROL OF MECHANICAL EYETEMS ON EMERGENCY POWERED 5
LBAITED 50 THAT THE GEMERATOR DOES HOT ENTER INTC AN CVERLOADED CONDITION BY LIMITING
CPTEINAL STANDEY Lﬂll.‘.'ﬁ TH BT F

JEENERATIOR, AND AUTOMATICA [URN OFF DPTI0RAL STANDEY MECHANICAL SYSTEME [N THE
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CONTROLLERS. SYSTEMS SHALL NOT BE CONTROLLED BY MULTIFLE CONTROLLERS IN A SNGLE OFR
MULTIPLE ENCLOSLRES. CONTROLLERS WITH EXPANDABLE 10 ARE ACCEPTAALE, AS LOMG A5 ALL
POINTS MORITORED AND CONTROLLED ARE IN ONE CONTROLLERS FROGAAKR LOOP AREA AND FAILURE
OF THE BtS COMMUMICATIONS. LOOF DO ES ROT EFFECT THE OPERATION OF PROGRAM LODPS AND
LPOATES OF THE MONITORED AND CONTROLLED POINTS

H-0-4 ON ALL QUTPUTS:

ALL CONTRCALLERS FOR NOM-TERMRNAL LINIT APPLICATIONS, FOR EXAMPLE: AHU'S QR OTHER CRITICAL
EYETEMS, SHALL HAVE INTEGRAL Ha0-A SWITCHES FOR ALL OUTPUTS, BOTH BINARY AND ANALDG.
ANALDG H-0-4'E SHALL INCLUDE POTENTIOMETERS TO ALLDW MANUAL CONTROL OF THE

SIGNAL WHEN THE SWITCH 15 1N THE HAND POSITION. ALL H-0-A SWITCHES SHALL B MONITORED DY
THE CONTROLLER, AVARABLE TO THE CONTROLLER FROGAAM LODPS AND THE STATUE OF THE H-0-A
SWTCHES SENT TO THE OPERATOR WORKETATION. WHEN ANY H-Owh BWITCH 15 MOVED OUT OF THE
ALITO POSITION, AN ALARM SHALL DCCUR AT THE OPERATOR WORKSTATION DETAILMNG THE SPECIFIC
DUTPUT THAT B8 i OWERRIDE AND A FLASHING ALARM POMNT SHALL BE VISELE ON THE SYETEM
GRAPHIC FOR THE RESPECTIVE POINT.

BME SENSORS, CONTIROL VALVES, AND COMTROL DAMPERS:,
THE CONTROL CONTRACTOR WILL PROVIDE ALL SENSORS AND HARDWARE DESCRISED UNLEES NOTED. /R

GTHERWISE. EEE MECHANICAL SCHEDULES ANG SCHEMATICS FOR FURTHER DETAIL. ALL SENSDRS
AND HARDW ARE ARE TO BE INTEMDED FOR THE APPLICATION THAT THEY WILL SERVE AND ARE TO 8E
OF INDUETRY ETANDARD CHLMLITY FOR THE APPLICATICN,

TEMPERATURE SENSORS N FUBLIC AREAS TO HAVE NOM-AIULISTABLE SENSORS WITHOUT LOCAL
TEMPERATURE LED DISFLAY READOUT . TEMPERATURE SENEORS M BACK OF HOUSE AREAR TO HAVE
NONADWFSTABLE SENSORE WITHOUT LOCAL TEMPERATURE LED DISFLAY READOUT

ALL PIFING CONTROL VALVEE ARE PROVIDED AND CONTROLLED BY GOMTROLS CONTRACTOR. SEE
MECHANICAL SCHEDLEES AND SCHEMATICS FOR DETAILE. THE FIPRNG CONTROL WALVES ARE
IHSTALLED BY THE MECHANICAL CONTRACTOR

WOTORIZED DAMPERS ARE PROVIDED AS DESCRIBED IN THE MECHANICAL DRAWINGE, WOTORZED
DAMPESR ACTUATORE WLL BE PROVIDED BY THE QONTROLS CONTRACTOR | INCLUDING ACTUATORS
FOR WAV TERMINAL UNITS AND AIR HANDLING UMIT MXING BOXEE, EACH DAMPER EHALL EE
CONTROLLED SEPARATELY; ANY LINKAGES BETWEEN DAMPERS PROVIDED WITH AIR MANDLUING UNTS
SHALL BE DSCONNECTED OR REMOVED

THE SOFTWARE PACKAGE EHALL ALLTHW FOR LOCAL TRENDIMG

ANTI VIRUE PROTECTION WILL BE PFROVIDED.

A CAAPHICE PACHAGE WILL BE PROVIDED.

EYETEM EOFTWARE BHALL BE VIEWAELE FROM INTERKNET BASED WEB ACCERS WITH PASSWORD
FROTECTION AMD WARIDUE LEVELE OF UISER ACCESS DESKINATION (FOR EXAMFLE: ACCESSE TO
WVIEW ONLY, ACCESS TOWEW AND CHANGE SETPOINTS, ETC. )

THE PQL%NG- WILL BIE SUBTTED By THE CONTROLS CONTRACTOR TO RUSHING AND OWNER PRICR
T CONTROLS AND PROCAAMMING IMETALLATION
A CONTROL SYSTEM DRAWING FACHAGE. DHAWHEFMEETGMIEI’EF

= EYETEM ECHEMATIC DIAGRAMS

« CONTROLLER WIRING DIADRAME

» FLOORPLAM DRAWRISE THAT BHOW ALL CONTROL DEVICES THAT REGURE COORDINATION

3&“ WWEEEFTCMEE FOR EXAMPLE: ROOM TERMPERATURE SENS0RSE, DUCT STATIC PRESEURE

B CONTROL EYSTEM ECUIPMENT AND DEWICE BLUEMITTALE, INCLUDING A VALVE S30HEDLLE AND &

DAMFER SCHEDULE.
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BELCHW 15 & BREF DESCRIPTION 0F POWER REQUREMENTS:

« GENERATOA FUEL FILL STATION, GENERATOR FLEL TANK PURF

o FIRE F'JHF'

0 BME CONTROLE, INCLLUDIKS BILIT S40T LIMITED TO: TERMMAL UNIT MLET DAMPERS, HW

CONTROL VALVEE, CONTROL DAMPERE AND HUMIDIFIER CONTROLS
HYDRONKC BOILERS

DURING GENERATOH OPERATION)
RATOR STANDEY ENT
HUMIDFIER HEATING ELEMENTS

5 FH-R-2 (CONSERWATION ROCM EXMALIST)
0 FH-L1-3 (WORKSHOP AND 80 AC0M EXHALIST)
o ELEVATOR MACHINE RODM CODLING

o
0 AHL FANS, AND FN-R-1, AND CHW CONTROL VALVES
4 AWHE (ONE MODLLE

THE BAS SHALL MONITOR ALL SGEWERATOR TRAKNSFER SWITCHES THISWILL BE USED T
DETERMINE WHEN EMERGENCY DR ETANDEY POWER MODOES ARE IN OFERATION AND WHEN
Wmﬂﬁl PERMANENT POWER MODE CAN BE REETORED. WO DONTACTS TO BE ASSUMED PER
THE ELECTRICAL DESKSN INCLUDES MULTIPLE GENERATOR POWER TRANSFER SWITCHES FOR

= EMERCENGCY FOWER {NEC T00)

= LEGALLY REQUAED STANDEY FOAWER [NEC T01)

= OFTIONAL STANDEY PCAWER (MEC TO)
EEE ELECTRICAL DRAWNGS FOR DETAILE.
THE CFTIONAL STANDEY POWER SWITC WILL BEMAM EMGAGED A% LONG A5 THERE |5 SUFFICIENT
FUEL FOR THE EMERGENCY EVENT, AND THE FULL LOAD AMPS GENERATED BY THE GENERATOR |15
BELOW THE ACCEFTABLE LEVEL DETERMINED BY THE ELECTRICAL ENGINEER ATTER ALL ACTLIAL
ECAAPSENT L OATS ARE FIMALITED.

REFER T M5 02 FOR FUEL FEL EYSTEM WIRING DWERAM. THE BMS WILL MONITOR MULTIPLE
ALARM PTINTS i THE FUEL FILL STATION AND THOSE ASSOGIATED WITH THE FUEL SYSTEM THE
FOLLCWING |5 4 LIST GF POINTS TO MONITOR (FIELD WIRING BY C.C.%
A [4) DRY CONTACT ALAAM FOINTS BASED ON FUEL LEVEL 4.20 MA CUTPUT (LEAK, CRITICAL
HESH LEVEL, MKGH LEVEL, AND LOW LEVEL] AT THE ABCVE GROUND UL 142 FUEL TANK
B [1j4-200MA OUTPUT (FUEL LEVEL) AT ABDVE GROLIND LIL 943 FUEL TakK
C. FUEL FILL ETATUS AMD LEVEL ALARMS
I, S0k FUEL TANK ALARM
I, 28% FLIEL TANK ALARM
Wl LW LEVEL ALARM

LEAK ALARM
GEWERATCN OPERATING STATLS

CE  CONTROLE DQ'HTRHETDR

EME  BUILDMG MANAGEMENT EYSTEM
EC ELECTRICAL CONTRACTOR

FLS  FIRE LFE SAFETY

ASIAN ART MUSEUM
REV 2017-09-01
BMS CONTROLS DESCRIFTION

C. FROPOSED MOOIFICATIONS TO THE ORIKGINAL RUSHING DESCRIPTION OF OPERATIONS.

D, PROPOSED GRAPHICS LIT

E A PROPOSED POINTS LISTRG IDENTIF PG ALARK AND TRENDING CONFIGURATIONS

F. A PONTS LEST PROPOSED FOR A& MINISIIM 168 HOUR TRENDING UPON PROJEGT COMPLETION.

THE FOLLIWING Will BE &MTI‘ED BY THE CONTRIOLS CONTRAGTIOR TO RUEHING AND OWNER FOR
DHIN-EET CLOSEDUT PER BRECIFIED DEADLINES,
AS-BUILT CONTROL SYETEM DRAWING PACKAGE.
B CONTROL 5YSTEM OFERATIONE AND MAINTENASICE MANLIAL
€. FINAL COORMENATED PROJECT SEQUENGE OF MMIquanrm FORMAT)
D. 188-HOUR TREND RESULTE.
E  FINAL COMPLETE HARDH COFY AND ELECTRONIC GOPY OF ALL PROGAAMMING WOLLIDING
SETPOINTS
F. CONTROLS POINT-TO-POINT CHECKLIET TO SNCLUDE FROM INSTRLUMENT TO CONTROLLER TO TN,
G. BEE SPECIFIGATION FOR COMPLETE BMS CLOSEOUT DOCUMENTATION RECAAREMENTS.

RED

..Il-l.la =

REFEREMTIALS = Bl T TED
DE SCRIPT RLEEHING WLL WUEE#NELECTHDNICHFMEFH
DEECRIFTION OF OPERATIONE TO THE CONTROLE CONTRACTOR. THE DESCRIFTION OF OFEAATHING
A5 FOLLOWE WILL BE MAJNTAINED AND AB-BLELT BY THE CONTROLS DESIGNER DURING COMTROLS
SYSTEM DESIGH AND PROGRAMMNG DEVELDPMENT, THE CONTROLS DESIGHER WILL USE THE TRACK
CHANOES FEATURE I WORD AND ELECTRONCALLY SUBMIT MOOFICATIONS TO RUSHING DESCRIFTION
OF DPERATIONS FOR REVIEW AND AFPROVAL THE CONTROLE CONTRACTOR WiLL TRACK
MODIFICATIONS AND ESE0E THESE MODHFICATIONS TO THE DERGH TEAM AS DESIGN CHANGES A5
RECUIRED. UPON COMPLETION OF TREMDIMNG AND FUNCTIONAL TESTING THE CONTROLS
%P&‘ﬁqr'ﬂsﬂE A COMPLETE HARD COPY AND ELECTRONIC COPY OF ALL FROGHAMMING INGLUDING

ALARMING:

THE FCLLOWANG DESCRIPTION OF OPERATIONS INCLUDES QKLY LIMITED DESCUSSION OF ALARM
POENTS AND PRICRITES. FULL DEVELOPMENT OF ALARKS WILL BE DOME BY THE COMTROLE
CONTRACTOR WITH THE DESHEN AND DWNEREHIP TEAMS FRICR T XO8 START UP AND
CORMMISSIONNG

THE CONTROLS CONTRACTOR WILL ARFANGE & MEETING WITH THE OWNER'S DESKSNATE.
COMMIBSKINRG AGENT, AND RUSHING TO DESCUSSE ALATRMING, & LST OF ALARME WiLL 8F EENER*-'I'ED
AND APPROMED AT THIE MEETING. THE COMMISSIONING AGEMT WILL VERIFY THE FUMCTUIORALITY O
THESE ALARME DURBG THE FUNCTIONAL PERFORMANCE TEST,

THE CONTROLE CONTRACTOR PROCARAMMING B2 TO INCORPORATE ALARM TIME DELAYE TO MINMIZE
THE DCCURRERCE OF NUBSANCE [FALSE] ALARMS.

ETARTLIF AND TEET & HALANCE

THE MECHANICAL CONTRACTOR WILL RECUIRE THE INVOLVEMENT OF THE CONTROLE CONTRAGTOR
DURING ECUMPMENT STARTUR AND DURING TEST & BALANCE, THE MECHANCAL CONTRACTCR WiLL
COORDMATE WITH THE CONTROLE CONTRACTOR ALL REQUIRED INVOLVEMENT 70 ENSURE TIMELY
STARTLE AND TEST & BALANGE OF ALL MECIMANICAL AND PLUMBING SYSTEMS, TEMPORARY
SEQUENCES ANDVOR CVERRIDING OF SYSTEM COMPONENTS MaY BE REQLIRED 8Y THE mwmu.s
CONTRACTOR, EQUIPMENT ETARTUF CONTRACTOR ANDVDR TEST & BALANCE CONTRACTOR WILL
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GUl  GRAPHICAL USER MTERFACE (FOR BME)
[ CHANICAL CONTRACTOR

WEH 1000 3TUH

WETU 1000 BTUS

BH RELATIWE HUMIDITY
AT

.AD\.MST.#&.E ATA SIMIM.E LOCATION FOR EACH SYSTEW

ALL COSTS FOR EQUIPMENT COMMUNCATION INTERFACE
I-’-HEHE Tif IITERFM:E IS MJ‘T A STANDARD CPTION ON THE EQUIPMENT. POSSEILE ACCEPTARLE
INTERFACE OFTION INCLUDE: MODELS, BACNET, MZ, OF LOK. THE CONTROLE CONTRACTIOR EHALL
COURDPATE WITH THE MEGCHANIGAL GONTRAGTOR AND OUTUNE THE (OSTS AND IF THERE ARE ANY
CONTROLS ADVANTAGE S FOR LISING ALTERNATE EQUIPMENT MANFACTURERS, COMMUMICATION
INTERFACE SHOULD HOT REFLACE HARDWIRED CONTROL POINTE REQURED: FOR ESEENTIAL B¥ETEM
OPFERATION BUT SHOULD SUPSLEMENT HARDWIRED POINTS T0 PROVDE FURTHER EQUPMENT
WACRETORING AN DILAGNCETIC INFORMATICN, SEE MECHANICAL AND PLUMBING DRAWNGS FOR BASIS
OF DESIGH EQUIFMENT MANUFACTURERE. NOTE THAT THE MECHAMICAL CONTRACTOR MAY BE
PURSLING ALTERMATE ECQUPMENT MAMNUEACTURERS AND THEREFORE FURTHMER COORDINATION MAY
BE REQUIRED. SEE DESCRIPTION OF OPERATIONS FOR NOTES OB WHAT 18 THE BASE LEVEL OF
COMMUBBCATION THAT 1B REQLIRED.
FOR THIS PROJECT THE FOLLIWING 15 A LIST OF EQUIPMENT THAT MAY HAVE A CONTROLS
COMMUMICATIONS INTERFACE THAT COULD BE UTILZED BY THE CONTROLS CONTRACTOR. THE
CONTROL CONTACTOR WILL FRESENT OPTIDNE FOR A MIMMUM OF THESE TYFES OF EQUIPMENT:

n WO'S

b AR SOURCE HEATPUMPS
L AR CODLED MINI-SPLIT SYSTEMS
d
@

. HYDRONEC BOILERS
POWER METERING EvETEMS

o5 SEATTLE ENERGY CODE CONTROL STSTEM REGUIREMENTS:
CONTROLE AND CONTROL SECLIEMCING TO FULLY COMPLY WITH THE REQUIREMENTE OF THE JTH 2
EEATTLE ENERGY CODE AND Z15 BEATTLE MECHAMICAL COOE. THE MC 15 REEPONEIBLE FOR
ENSURING THE SYSTEM HARDWARE. S0OF TWARE, AND PROGRAMMNG DESIGH 25 FLILLY CORE
COMPLIANT, ANY CHANGES RECUIRED TO COMPLY WITH GODE Wil L BE MADE AT W0 COST OF THE
OWHER. ALL RECUIRED THAKNGES SHALL BE BROUGHT TO THE ATTENTION OF THE DEEIGH EMCENEER
AND DOMMISSEIMING AGENT

THE MLDPFE VAL, mﬂﬂ Wﬁl'EH MHNE L@ﬂ‘li& Hﬂ‘ F'I.LIG L'EII'D$ END USES WILL BE
EP\A.RATE..'-‘ METERED FOR ELECTRICAL EMERGY CONSUMPTION AND GAS COMSLIMPTION PER THE

NETEFl OATA PROCUREMENT 15 BY THE BME. THE BS WILL STORE DATA FROM ALL METERS FOR &
MENIRTM OF 35 MONTHS,

THE EME 5 THE DATA ACOLESITION SYSTEM AND SHALL FROVIDE REAL-TIME ENERGTY CONEUMFTION
DATA A% WELL A% LOGGED GATA FOR ANY MOURL DAY, MONTH OR YEAR PER CA004 2. THE
INFORMATION SHALL BE DIEFLAYED 08d A BLILDNNG MANAGEMENT COMPUTER PROGIDED BY THE ME
FOR THE BME.

DISFLAY THE FOLLOWING:
& WHOLE BUSLDING ENERGY LBSAGE AND EUI
& BUILDNG TOTAL ELECTRICAL ENERGY
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COORDMATE ALL EPECIAL BALANCE EETFCOENTS OUTUNED IN THE DESCRIFTION OF OFERATIONS,
MECHANICAL DRAW INGS AND MECHANICAL SPECFICATIONS WITH THE CONTROLS CONTRAGTOR

EOT-T0-POINT.

THE GONTROLS CONTRACTCR 15 RESPONSEILE FOR VERFYING THE BMS GONTROL SYSTEM
OPERATION AND THE POINT-TO-POINT FUNCTION OF EACH CONMTROL POINT IN THE B¥STEM. POINT-TO-
POUNT FUNCTION SHALL BE CUMFIRMED AND MEASURED FROM THE EQUIFMENT TO LOGAL
CONTROLLER AW FROM THE LOCAL CONTRCLLER TO THE FROMT END BY THE CONTROLS
CONTRACTOR. CONTROLE POINT-TOWPOINT TO BE COMPLETED PRIOR TO EYSTEM FUNCTIONAL
TESTING

EEE COMBISRS NG AGENT WILL RECUIRE THE INVOLVERENT OF THE CONTROLS CONTRACTOR
DURING FUNCTIONAL PERFORMANCE TESTING BEFORE TEMANT DOCURANCY LINLESS OTHER
DEADLIMES ARE SPECIFIED. THE CONTROLS CONTRACTOR WILL COORIHMATE WITH THE
COMAMIESKINMNG AGENT WHEN BACH PROPOSED FUNCTIONAL TEST HAS BEEN COMPLETELY TESTED Y
THE CONTROLS CONTRACTOR AND {5 READY Ti BE WITHEESED BY THE COMMIESIONING AGENT. AS A
RESULT OF TEETING SOME PROGRAMMHNG CHANGES WILL BE RECUIRED. THE CONTROLS
CONTRACTOR 15 RESPONSELE FOR PROGRAMMING MODIFICATIONS REQURED TO SATERY THE
OPERATIONAL INTENT OF THE DESCRETION OF CPERATIONS. THE CONTROLE CONTRACTOR IS
RESPONSELE FOR BCORPORATING ALL THE FikAL SETPOINTS. RESULTING FROM COMMIBRIONING,
TESTING AND BALAKCING, AND CALBRATION.

FROGRAMMING BHALL BE WELL ORGANIZED WITH EXTENEIYE COMMENT LINES. COMMENT LINES ARE
INTENDED TO PRCAIDE GUIDSKCE TO TEMANT BPROVEMENT PROGRAMMERS OR FUTURE
PRCCAAMMERS .||5 NEEI:IEI:I

L 35, WHETHER SPECIFIED Dt NOT, SHALL BE ALULISTABLE THROUGH THE
FROMT EMD WFFER 8Y THE BULDHNG OPERATOR. WHERE SETTIMGS ARE DETERMINED TO CREATE
A CONDITEDH OF FAILURE OR WHERE DIRECTED BY THE OWSER, A RANGE SHALL BE ADDED TCO THE
SETPCENT, AND INPUTS CUTSIDE OF THAT RANGE SHALL ROT BE MLOWED

IBEMDIRG;
DURING FUNCTIONAL TEST#G. THE CONTROLS CONTRACTOR WILL SET UP TRENDS WITH SUITARLE
EAMPLE PERIOOE AND DURATIONS FOR FUMCTIONAL TEST DOCUMENTATION OF CRITHCAL PARAM)
BUCH AS CONTROL VALVE POSITION, TEMPERATURES, AND PRESSURES. A LIST OF ALL PONTS, TREND
TYPE, AND TREND DURATION SHALL BE DEVELOPED BY THE CONTROLE CONTRACTOR DURING S¥STEM
DESIGN AND SUBMITTAL PROCESS. THE LEST EHALL BE FORWARDED TO THE PROJECT TEAM AND
RUGHING FOR REVIEW PRIOR T THE START OF FUMCTIONAL TESTING FOR REVEW, AFTER Tral
FUKCTOMAL TEST HAS BEEN COMPLETED THE CONTROLS CONTRACTOR WILL SBET UP TRENDS OF THE
FOMNT LIST REWIEWED BY RUEHING AND COMMISEROMING AGENT. THEEE TRENDS WILL LAST A MINEMLI
o I?EIEUH THE DATA WILL DE PORW ARCHED TO RUSHING AND THE COMMIESIONNG AGENT FOR

ALL POINTS SHALL HAVE & M-HOUIR SeSTORICAL TREND CAPARILITY OR RETTER, SAMPLE PERIDDE
DURATIONE, ARD FORMAT EHALL BE USER DEFINABLE 'WITH THE CUTPUT GOMGC EITHER TO THE
MONITOR OR TO THE PRINTER. GRAPHIC ORt TEXT FOAMAT PFRINTER QUTPLUT SHALL BE LISER
EELECTABLE.

GRAPHICE:

DURING GRAPHICS DEBIGH THE CONTROLS CONTRACTOR WILL FORWARD A PRINT DUT OF THE
GRAPHICAL DISPLAYS TO THE COMMIRSIN NG AGENT, (WHER DESIGNATE, AND FLESHMNG FOR REVIEW
'WHEN THE QIRAFHICS ARE COMPLETED THE CONTROLS CONTRACTOR WILL ARRANGE & MEETING WITH
THE COMBIESHINING AGENT . OWKER DESIGNATE, AND RUSHING TO REVIEW THE FUNCTIONALITY OF
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»  BUILDEG TOTAL MATURAL QAS EMERGY
s HVAD ENERGY

»  LIGHTIMNG ENERGY

= PLUG LOAD ENERGY

= DOMESTIC WATER HEATMNG ENERGY

DHEPLAY THE FOLLOWING FOR EACH OF THE CATEGDRES LISTED ABCWE, FOR EACH METER, AND FOR
KW AND FavH POINT'S UNBUNDOLED FROM INTERFACE WiTH VDS

« YEAR TC: DATE UBAGE

# FREVIOUE YEARS TOTALE

« POAWER [RE&L TIME EMEROY LUEE)

+ DALY PEAK AND AVERACE FOR ANY SELECTED OAY

»  MONTHLY PEAK AND AVERAGE FOR ANY SELECTED MONTH
= YEARLY PEAK AND AVERAGE FOR ANY BELECTED YEAR

& DIEPLAY IN GRAPHICAL GROUPINGE THE MOMDUAL METERS THAT CONTREUTE TO EACH END
USE CATEGORY

THE EC SHALL PROVIDE EMEEDDED AND SEFARATE ELECTRICAL METERS WITH FACTORY OFTION AS
RECUIRED T ACCOMPLIEH THE ENDWUSE METERIMG RECUIREMENT BY THE BAS. THE BMS WILL HAVE
BAURET ST CONNECTIONS TO EACH ELECTRICAL PANEL (ONE PER FLOGR] TO MORITOR ENERGY,
REFER TO THE ELECTRICAL METER SLMMARY ON SHEET ENXX WHICH INCLUDEE THE QUANTITY OF BUS
CONMECTHINE FOR ELECTRICAL METER OATA PROCUREMENT,

THE BAS WILL MCeITOR THE HOUSE PSE GAS METER

CONDENSATE SR AN SHUTDORIN SVWITGHES

A WATER-LEVEL MONITORMG DEVICE SHALL BE PROVIDED IN THE PRIMARY CONDENSATE GRAN PAN
EY THE MC FOR EACH UNIT TO EHUTDOWS THE UNIT BUFPLY FAN LFON DETECTION OF WATER
DWERFLOW

AWF.TgI.EﬁN DE E #: CE SHALL BE PROVIDED N THE SECONDARY CONTARMENT SYSTEMS

PROVIDED 8Y THE PC sEE PLUMESNG [IRAWINGS AND DETALE, FOR QLANTITY AND MINIMLIM
INSTALL ATION REOLYREMENTS,

T U NT 4
ALLVAVE. WH HANDLMG UNITE. AR-TO-MA HEATFUMPE, AND OTHER SIMILAR UMITS THAT CONTROL TO
SPACE TEMPERATURE SHALL MAVE THE CAPARLITY TO HAVE THERE FESPECTIVE SPACE
TEMFERATLRE SETPOINTS BE GLOBALLY ADJUSTABLE AS REQUIRED TC: P0G SEC SECTION 4082410
BASED OM A DEMAND RESPOMSE SIGNAL. THE BMS SHALL BE CAPAELE OF RECENWING A DIGITAL BPUT
FROM SEATTLE CITY L3GHT. CONTROL SHALL ADUUST THE DONE TEMPERATURE SETPOBNTS 8Y AT
LEAST THE FOLLOWING:

= INCREASE 2'F FOR COOLING
= DECREASE I"F FOR HEATING

POWER MONTORMG

THE BME WILL MOT PROVIDE ANY BUSLOMG ELECTRICAL SWITCHGEAR BOWER MONITORING, ALL
MCITORNG THAT MAY 8F REGURED BY THE CWMER AN CAIM #2 PROVDED BY THE ELECTRICAL
CONTRACTER.
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THE EME WILL ROT FROWIDE ANY CARD ACCESE OR EECURITY SYSTEME OR MONTORPIG. THESE
EYETEMS AND AESOGIATED MONITORING A5 MAY BE AEQUIRED BY THE OWNER ARE ASSUMED TD
BE PROVIDED BY CTHERS

THE BME WILL ROT PROMDE ANY LIGHTIG CONTROLE AT THIS TIME. THESE SYSTEMS AND:
BAIECCIATED MOMITORIMG AS WAY BE REQUIRED B8¥ THE OMNER ARE ASSUMED TO 8E PROVIDED EY
OTHERS

IF ]
THE FIRE LIFE EAFETY CONTRACTOR TO PROVIDE ALARM OUTPUTE FOR MONTORMNG BY THE BMS
EVETEM A5 INDICATED THROUGHOUT THIS DESCRIFTION OF CPERATIONS. FIRE LIFE SAFETY
CONTRACTORTIESAGNER o5 RESPONSIBLE FOR DESIGH OF THE FIRE ALARS SYSTEM Al
COCRDMATION WITH THE MECHANCAL CONTRACTOR FOR ALL REQUIRED MODEE OF OPERATION
INCLUD®G SYSTEME NEEDNGTO BE SHUTDOWN B RESFONGE T0 SMOKE ACTIVATION OF SMOKE
DAMPERS I LINE WITH ECUIPMENT 0t THOSE SYSTEMS, CONTROLS CONTRACTOR TO PROVIDE
ALL WIRENG AND RELAYS REQUIRED TO RECEIVE SIGNALE FROM FLE EYSTEM CONTACTS.

CONTROL OF BOMLCOM DABLE COMBRNATION FRESMOKE DAMPERE AND BMOKE |E BY FIRE LIFE
SAFETY DONTRACTOR: MONITORING OF DAMPER ACTUATOR POSITION END SWITCHES (WHEW
PROMIDED BY MECHANICAL CONTRACTOR) 15 BY THE BMS CONTRACTOR. SMOKE DETECTION AT
DAMPERS AND BUILDING AREAS AR RECUWRED BY THE S8C, SMC, OR OTHER APFLICABLE FROJECT
CODES £S5 BY FIRE LIFE SAFETY CONTRAGTOR/DESESNER. FIRE LIFE SAFETY CONTACTOR TO

Pﬂﬂ'\-'ﬁ -‘\LI.- AEQUIRED SMOKE DETECTORS, INCLUCHNG DUCT SMOKE DETECTORS, RECANRED FOR

DAMPER ACTURATOR AND END SWITCHES ARE PROWMIDED WiTH DAMPER BY M.C. DAMPER FALE
DPEN ON LDSE OF POWER. ALL ASSOCIATED POWER WIRNG. CONTROL, AND END SWITCH
WCORTORING (A5 MAY BE RECAARED BY CODE) 15 PROVIDED BY EC

ALL VFO'S T BE PROGRAMMED WITH A MINIMUM HERTE FRECUERCY FOR STABLE EQUIPMENT (FAN
A FUMF) DPERATION, TYPICALLY §-12 HEATZ. ALL VFO'S TO BE PROGRAMMED WITH A MAXIMUM
HERTZ FREQUENCY THAT DOES ROT OVERAMS THE MOTOR, TYFICALLY B0 HERTZ. THE MINMLM
REFERENCE FRECUENCY SHALL BE SET TO ) HERTZ AND THE MAXRUW REFERENCE FREQUENCY
EET TO THE MAXIMUM HERTZ ALLCWAELE (DETERMINED BY MECHANICALICONTROLS DONTRACTOR
grmn: CONTRAGTEOR AND COORMMATED WITH ) TO ALLOW FOR PROPER SCALING OF BMS

AMP LIMITING SHALL BE PROVIDED FOR AND SETUP OM ALL VFDS. ALL PROGRAMMING OF VED'S |5
BY THE MECHAMICALCONTRCL CONTRACTOR STARTLR CONTRACTOR,

AT B MINIBIUM, THE COMTROLS CONTRACTOR SHALL PROVIDE THE FOLLDWNG HARDWHED POINTS
FOR EACH WD STARTETON, SELECTWELY THE WFD STATUS, SPEED, AMPS. AND GENERAL ALARM
WY ALSD BE REQUIRED T0 BE HARDWIRED.

ADDITIONALLY, THE GONTROLS CONTRAGTOR TOWIRE VETHS TO NETWORK USMG BAGHET DPEN
PROTOCOLS FOR ADDITIONAL MONITORING AND CIAGNOSTICE  THE CONTRACLS CONTRACTOR WiLL
COORDINATE MAPPING A MBIMUL OF 12 POINTS FROM THE METWORH IMTERFACE TO THE GLE
GCODRDMATE POINTS TO BE MAFPED WITH BUILDING ENGINEER,
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IF THE AWHP OR THE WWHP HAS A FAILURE THAT FREYENTS IT FROM OFERATING OR

ASSOCIATED FUMP FAILS (EXCEFT CPCHW-1 OR CPOHW-J). THEN THE SYSTEM HWIINHG EITHER
ANHP DR 'WWHFP SHALL BE PLACED N COOLING FRIDRTY AND THE BOEER SYSTEM SHALL BE
EMABLED,

THE EME WILL IMSTIATE FOLLOWWING EEQLIENCE:

1. BME ENAELES THE AWHP AND THE W%HP V1A THE HARD-WIRED ENABLE DONTACT

] THE Bt SHALL HAVE THE CAPABILITY TO RESET THE FW-LWT, AND CHLWT TEMPERATURE
EETPOENT WA THE GUI

HOTE THE DESIGH 40°F CrLWT AND 120 °F HW-LWT SETPOINTS SHALL ALESC BE PROGRAMMED INTO
THE AR-TO-WATER HEAT PUMP COMTROLLER IN CASE BWS DOMMUNMCATION B2 LOST WITH THE AIR-
TO-WATER HEAT PUMFSE

HOTE WIRING FROM THE HEATING WATER AND CHILLED WATER FLOW EWITCH TO THE AR-TO-
WATER HEAT PUMP CONTROLLERITERMINAL STRIF 15 PROVIDED BY THE CONTROLS CONTRACTOR
THE HEATING '-'-'M'FF! AND CHILLED WATER FLEW SWITCH 15 FURMNIZHED BY THE AIR-TO-WATER
HEAT PLIWMP MANLIFACTURER (DR MC)AND INSTALLED N THE PIFING BY THE M.C.

THE AR-TO-WATER HEAT PUMP MASTER CONTROLLER OPERATES THE TWO INDEPENDENT
REFRHIERATION CIRCUITS BASED Of THE INFUTS FROM [TE INTEGRATED HEATING WATER AND
CHLLED WATER SENSORE. EACH OF THE REFRIGERANT CIRCUITS MCDRPORATE A 4-AAY
REFRIGERANT VALWE WHICH Wil OPEN TO THE ASSQCIATED CONDERSER T MAINTAIN THE
TEMPERATURE OF THE SYSTEM THAT IE IN FRIORITY, OR BELECTED THE MQST APFROPRIATE
EVETEM WHEN IN AUTOMATIC WMODE, AT TIMES CYCLING BETWEEN MAMTAINNG HW-LWT AND CH:
LT BETPOMNTS BASED ON DFFERNTIALE AND TIME DELAYS TO FREVENT SHORT-CYLING
CONTINUDUSELY, ONE REFRIGERANT CIRCLIT 0N THE CHILLED WATER SEDE WILL HAVE ITE
ASEOCIATED VALVE OFEN AS WELL A5 THE EXTERMAL VALVE ON TO THE FIRET MODLULE OFEN, AND
THEREFQRE WATER WiLL BE CRCULATING THROUGH THIS CIRGUT WHENEVER THE PLIMPING
EYETEM ENABLED. 'WHEN IN OFERATION, ONE REFRIGERANT CIRCLET OM THE HEATING WATER EIDE
WILL HAVE ITS ASSOCIATED WALVE OPEN AND THERE FORE WATER WILL BE CIRCULATING THRCUGH
THIS CIRCUIT WHENEVER THE PLMWPING SYSTEM ENABLEDTHIS IRSUIRES THE PUMP MG SYSTEM 15
NEVER DEAD-HEADED DURMNG EYETEM OFERATION,

THE AR-TO-WATER HEAT PLMP MASTER CONTROLLER UTLIZES RETURN WATER TEMPERATURE
CONTROL. BAEED OH THE SET POINTE WHICH ARE FIELD PROGRAMMED INTO THE CONTROLLER|
AND THE RETURN WATER TEMPERATURE OF THE SYSTEM THE AIR-TO-WATER HEAT PUMP WILL
ENAGLE AND DISASLE CIRCUITS TO MEET THE SYSTEM LOAD. ALL COMPRESSORS ARE EITHER ON
DR OFF AND DD WOT MOOULATE. FOR A FULL DEECRIFTION OF THE AVAILABLE EYETEM SET POINTS
AND WO THEY AFFECT SYSTEM OPERATION FLEASE SEE THE MRSTACK LISER'S MANLIAL

CONTROL OF THE HEATING WATER AND CHILLEDH WATER PURMP WUST BE BASED ON PRESEURE
DROP ACADSS THE AR-TO-WATER HEAT PUMP. THES ENSURES THAT WATER FLOW THROUGH THE
AIR-TOMATER HEAT PUMP IS MOT AFFECTED BY CHANGES IN THE SYSTEM TO'WHICH THE AIR-TC-
WATER HEAT PUKP CANNOT JLICHLY REEPOMD AND 2VDHDES NUIEANCE LOCEOUTE AT THE AIR-TC-
WATER HEAT PUMP BECALISE OF LOAW TEMPERATURE FAULTS WHEN & REFRAGERANT CIRCUIT 15
ENABLED, IT5 CORRESPONDING VALVE 5 DPENED AND PRESSLIRE OROP DECREASES THE PUMP
WILL THEN AESPOND BY INCREASSNG FLOW TO MATCH THE DESIRED PRESELURE DROP (REEET AS
mﬁwﬁ BASED ON THE DPERATIOMNAL MODULES, WHIGH U5 A SIGNAL FROM MULTISTACK
I

MAMIMIUM FLOWY THROUGH THE AIR-TOSWATER HEAT PUMF BHOULD BE EQUAL TO OR ELIGHTLY
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HEAT TRACE |5 PROVIDED BY THE E.C. INETALLATION AND 'WIRRMNG BY EC. FACTORY THERMOSTAT
CONTROLS PROVIDED WITH HEAT TRACE BY EC. ALL PIFING AND INSLILATION 15 BY M.G. OR P.C_
KO BMS INTERFACE, HEAT TRACING SHALL BE PROMDED ON THE PLUMBING 1N THE FREEZER AND
COOLERS AND WHERE EHOWN Ob THE PLUMEIN G AND MECHANICAL DRAWINGE.

THE CHELED WATER EYETEM INGLUDES THE AR-TOWATER [0R AIR BOURCE) HEAT PUMPS (ASHF),
THE WATER TE WATEF HEAT PLNE [WWHP-L1+1]. AND REDUNDANT PUMPS CP-GHW-1 B 2 THAT ARE
PPED ®§ A VARIABLE LOOP WITH FLOW THROUGH THE AWHPS, AND PUMP CP-CH®N-3 THAT IS
DEDICATED TOWWHPALE-1 FOR PRECOOLING THE WATER [N A PIPING LOOF THAT 18 DECOUFLED
FROM THE VARIASLE PRIMARY LOGP THAT BERVES THE AWHFS, THE AIR SOURCE HEAT PUMP HAS A
SINOLE MASTER CONTROLLER. [T DONTROLS (4] MODULES EACH 'WITH (2] BEROLL COMPRESSORS
M THE EAME CIRCUIT. THE CAPACITY OF EACH MODLULE 5 AFPROMMATELY 53 TOME AT DESAGH
TEMPERATURES. THE WATER TO WATER HEAT PUMP REGUIRES A HEATING LOAD FOR MEAT
REJECTION T0 THE HEATRG WATER LOOP, THE WATER TO WATER HEAT PUMP HAS ONE MASTER
CONTROLLER, ANCY OME MOOULE WITH {2} ECROLL COMPRESEC0RS ON THE BAME CIRCLIT. THE
CAPAGITY OF THE MODULE 15 APPROCIMATELY 23 TOMS AT DESNEN TEMPERATURES. ALL PUMPS
HAWVE A VD O THEM, THE VP ON CP-CHW-S 15 FOR BALANCING, AND WILL OPERATE AT A
COMETANT VOLUME. THE LOOR 8¥FASE VALVE AND THE FUMPE OPERATE TO MAINTAIN MINIKLIM
FLOW THROUGH THE AWM. THE LOWDYS SERVED BY THE CHILLED WATER SYSTEM CONSTST OF
THREEI:BIRL HARDILING UNITS EACH WITH 2-%AY PRESSURE INDEPENDENT CONTROL WALVES FOR

THE BMS FUNMCTIONS INCLUDE BUT ARE NOT LIRHTED TO FOLLOWING: EMARLE THE WWHP, ENAALE
THE AWHF, ENABLE PUMF CP.CHW-3, ENABLE AKD MODULATE THE PUMPS CP.CHW-1 & 2, MODULATE
THE BY-PAES WALVE. CONTROL THE LEAVPNG WATER TEMPERATURE SETPLINTE FOR THE AIHF
AND THE WWHP, AND ALTERNATE THE AP AND THE WWHP BETWEEN HEATING PRIDRITY, COOLING
FRICAITY AND ALTOMATIC MODES. EXTENSIVE MOMITCRING OF THE NWHF, THE WWHF, THE FLIMF
WFI'E, THE SYSTEM PFRESSURES AND THE SYSTEM TEMPERATURES ARE REQUIRED FOR THIS
CONTROL. MONTONG OF CHILLED WATER SYSTEM FLOW 15 ALSQ REQUIRED BUT WILL NOT BE
USED FOR CONTROL

ONE OF THE MM CHLLED WATER PUMPE (CR-CHW-1 & 2§ OPERATEE CONTIMUOUSLY. THE CHLLED
WATER PUMS DEDKCATED TO WievHF (CP-CHW.- 3} OPERATES PRIGR TO EMABLING AND AFTER
CHEIASL RS THEE WWHI. THE INTERNAL VALVES ON THE FIRST MODULE OF SWHP ARE
CONTINUGDUELY OFEN, AL OWENG FLOW. THE MAIN CHILLED WATER FUMPE MODUILATE TO
MAAINTAIN A DEFFERENTIAL PRESSUSE SETPOINT ACROSS THE AWHPE. THE DFFERENTIAL PREESURE
SETPIONT TOWHICH THEY CONTRON, SHALL BE AESET BASED ON THE NUMBER OF MOOULES BEMNG
CALLED TO OPERATE BY THE MWHP (TYF 4 EETPOINTE, EACH SASED 0N AN INPUT FROM THE AWHP
MASTER COMTRICLLER), A DIFFERENT MINMLM SPEED SHALL DE USED BY THE OPERATING PUMP
[CP-CHIN-1 Ot 2) BARED ON THE NUMBER OF MODULES BEING CALLED TO OPERATE BY THE AWHP
THE CHILLED'WATER LOOF BYPASS WILL MODULATE TO MAINTAR THE CIFFERENTIAL PREESURE
SETPONT OF THE LOOF DFRT A5 REQUIRED TO MAINTAIN FULL FLOW TOALL CORS WHEN FULLY
CPEN, IT SHALL HAVE & FULL STROKE TIME OPENCLOSED OF NOT MORE THAN 15 SECONDS

CHLLED WATER FUMPS ARE ROTATED B A LEADRLAG DPERATION BY THE BME. IF LEAD PUMPF YFD

15 1N ALARIM OF IF OR IF THE STATUS 15 OFF AFTER HAMMG BEEN EMABLED, THEM THE BME GHALL
ENASLE THE LAG PLMP AND (NSAELE THE LEAD FUMP,
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GREATER THAN WHAT 5 THAT REQUIRED BY A BINGLE MODLEE. THIS INSURES THAT FLOW 15
MAINTAINED WHEN THE AB-TO-WATER HEAT PUNP 15 START hG FROM GIFF CR FROM MINSLIK
ETEF. OTHERWISE LW TERMPERATURE FALILTS MAY OCCUR.

ATIN ATE] ATl
I:INH:H)H EYHTEM KT ETLI HE‘EH T‘EI BE IJEEI:I FIJH THE Tm C‘AI.MTK:IN AND DIEPLAYED ON
THE B S AR,

SYETEM |5 PROVIDED WITH PROPYLENE GLYCOL FOR FAEEZE PROTECTION OF DUTDOOR PIPING.

ALAAM THE AWHP, WIWHP. BOILER O PUMP FAILURE Of THE BMS.

HE, WWHE AND BOILER BRS COMMUKC STION FALURE
ANY TRE THE BRES LOSSES COMMUNICATION WITH THE AWHP, WWHP, BOILER OR PLIMP THE BMS
WILL INITIATE AN ALARM

AWHP AKD WWHP BACHET INTERFACE;
EF?PN‘I;IMLS CONTRACTOR TO SUBMIT LET OF POMNTS TO HAVE DERPLAYED 0N GUIFOR CWNER

IE M RS
THE BJE WI.L Bl‘flTCﬂ: THE E‘P’ETEM F|.L P‘HESELIHE AE EH:M'H Okl THE HEATING WATER AND
CHLLED WATER FIPING SCHEMATIC. NORMAL FILL PRESSURE 15 12 PEIG (FEELD VERIFY. IF THE
SYSTEM FILL PRESSURE DRROPE RELCW MORMAL FILL PRESEURE MINUG 5 PSIG (= T PG| OR 15
ABDVE 35 PEIE {PRESEURE SAFETY VALVE SETTRNG MINUE 5 PSIA) THEN THE BMES WILL INITIATE AN
ALARM. THE BMES WILL TREND THE SYSTEM FILL FRESEURE FOS DIAGNOETIC AND
TROUBLESHOOTING FURPOSES,

LIFE SAFETY EVENT;
OFERATICN 1S UNAFFECTED

LIEE SAFETY EVENT,
OPERATION 1S UNAFFECTED
A5 HANDLING UNITS (AHU-L1-1 AND AHU-L1-2 “ART SHIFS"E

THE AMLPS OFERATE TO VENTILATE MULTIPLE SPACES WITs OUTSIDE AIR {0A], MIX GUTSIDE AIR WITH
RETLIRH Al (Fa), FILTER AR, CO0L AWD DEHLIMIDIFY, AND REHEAT AR CONTINUALLY, THE AMOUINT (3F
COOLEG AND DEHUMIDEZATION REQURED 15 DEPEMDENT ON WHETHER ALL SPACES ARE BELCRW THE
HESH HURBDITY LIMIT OF S5% - FOR 1 MR THIS 1S DONE BY RESETTING THE DAT FROM THE COOLMNG
COIL BETWEEN 505 F AND S5 'F THE REHEAT COIL HAS A DAT SETEOINT OF 55 °F, AWD IS RESET UP TO
65 °F DEFENDENT 0N WHETHER ALL SPACES HAVE WOT BEEN M COOLING FOR MORE THAT 1 HA. THE
ARLPS WILL ENGAGE N A COMPARATIVE DRtY BULE ECONOMIZER, & THE DEW POINT 15 BETWEEW 478 °F
AND 532 °F, QWIMMMNDE AR [IAMPER SHALL MODULATE T MAINTAIN THE CODE MIsMLUM
O CFM (EEE VAV BEDUENCE), IN UNOCCUPED MOOE OA CFM BHALL BE THAT REQURED TO MANTAM
THE ARE# BASED COMPONENT OF ASHRAE 62 1 PLUS THAT AMOUNT TO SCCOUNT FOR AMNT EXMUAST
FANS THAT HAVE BEEN OVERMDDEN ON, THS WILL ONTINUOUSLY KEEP THE BUILDING AT POSITIVE
FRESEURE TO THE OUTEIDE

l".l.-L QF THE ART SENSITIVE ZONES HAVE CONSTANT ARFLOW TERMINAL LINTS (4 OADER TO MAINTAN
ER PRESEURIZATION BETWEEN ZOMES. THEY ARE THEREFORE VERY EIMPLE. THEY REHEAT T0
ET"}ELD.\DFDREAGHIDNE. LE. THEY REHEAT 100" OF THE SCHEDULED GFM FOR ALL
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CONTROLS CONTRACTOR 15 RESPONSELE FOR TUNNG THE CONTROL LODF TO REACT TO THE
CHANGES b CHILLED WATER SYSTEM FLOW

WWHESN THE HEATING WATER AND CHILLED 'WATER S5YSTEM 15 DISABLED THE BYPASS VALWE SHALL
CFEN FLLLY (AL O GUG TO ALLGSY A PATH FORWATER TCr FLOW THROUGH THE S¥STEM

TEM T A N
THE LEAVING 'WATER TEMPERATURE EETPOIMNT FOR THE AWHF AND THE WWHP BHALL EE THE
SAME, THE DEFAULT C3H-LWT SHALL BE 40°F FOR THE AWHP AND THE WWHP. RESET THE LEAVING
WATER TEMPERATURE SETPOMT BETWEEN 40r'F AND 45°F (1N BNCREMENTS OF NOT MORE THAN
O5°F} IF KO HUMIDITY SEMNS0R ON THE EITHER ART AHU EYETEM HAB EXCEEDED THE HIGH LT
FOR OHE HOUR (AD). NOTE THE RODM SETPOINT MIGH LIMIT 15 INITIALLY 25% RH, BUT WEL 13
INDIDLIALL Y ADULISTABLE, AND THE Asay RETURN AIR SPECIFIC HUMDITY 15 SET AT & GRANS FOR
EACH AHU, BAIT |15 ALSD IMDIVIDUALLY AOJUETABLE

IF A HUBIDITY SENSCR 1S ABCKVE THE HIGH LMIT OR THE OUTSIDE AR TEMPERATUE & ABOVE 55'F
jADJ} THEH THE AW H® EHALL BE PLACED [N SODLUMNG PR0RITY AND THE WWHP SHALL BE PLACED
1N HEATING FRICRITY. HOTE: THE AWHP SYSTEM WILL CONTROL TO MANTAR & CONSISTENT CH-
LWT OHLY WHEN THE SYSTEM 5 COOLING PRICRITY MODE, THE AWHP PRICRITY SETTING Sril
EE AUTCMATIC MOODE AND THE WWHP BET IN COOLBG PRIORTY I MO HUMDITY SENE0R 12 ABOVE
THE HESH LIMIT FOR 2 HOURS AND THE OAT B5 BETWEEN M°F AND 45°F. ENABLE HEATING PRICRITY
MODE BELCAW 45°F (A0 QAT. THE BOLER SHALL BE ENABLED TO MAINTAIN THE HW-LWT WHEN THE
SUWHR 15 I8N AUTD MODE. THE ASWHP WILL BE PLACELY IN HEATING PRICRITY MOOE AND THE WaHF
BE PLACED IN COOLING PRIORITY WHEN DAT £5 BELOW 45°F.

THE HEﬁymﬁ wq&ﬁ SYSTEM INCLUDES THE AIR-TO-WATER (0R AIR SOURCE} HEAT PUNMPS (AWHF]
THE WATER T WATER HEAT PLIMP (WWHP-L1-1], AND REDUNDANT SECCONDARY PUMPE CP-HW-1 & 2
THAT ARE FIFIED IN A VARIABLE LOOF WITH FLOW THROUGH THE AHUE. THE AWHP E. THE W#HF,
AND EACH BOILER AIR PIFED IN FARALLEL O & PRIMARY LOOF. EACH HAS STETEM HAS A
DEDICATED PUMP. BECAUSE THE BONLERS ARE REDUNDANT TO THE HEAT PUMPS, THEN MO HV'STEM
HAS & REDUMIAKT PUMP, THE AIR SO0URCE HEAT FUMP HAS A SINGLE MASTER CONTACLLER
CONTROLS |4} MODULES EACH WITH (2} SCROLL COMPRESSORS ON THE SAME CHCUIT, THE
CAPACITY OF EACH MOUULE 15 APPROKIMATELY XX Med AT DESIGN TEMPERATURES, THE WATER
T WATER HEAT PLINF REQUIREE & COOUMG LOWD FOR HEAT REJECTION TO THE HEATIMG WATER
LOOP. THE WATER T WATER HEAT FUMS HAS ONE MASTER COMTROLLER, AND ONE MODULE WITH
(3} BCRCLL COMPRESSORS ON THE SAME CIRCUIT. THE CAPACITY OF THE MODULE 15
APPROGBATELY Xl WEH AT DEEAGH TEMPERATURES. ALL PUMPE HAVE A WFD OM THEM. EACH OF
THE WFI'S OM THE PRMARY EQUIPMENT [EXCEPT CFHW-3 FOR THE ANHF) ARE FOR BALANCING,
ANDNILL OPERATE AT & COMSTANT VOLUME. VARY SPEED TO PLIMP CP-HW-1 TE MAINTAIN
MEMIMUM FLOW THROLKGH THE AWHP AE DETERMINED EY THE DPT AT THE AWHP. VARY THE SPEED
OFf THE SECONDARY PLMPS T MAINTAIN THE PRESSURE SETPOINT OF THE LOOP DPT. DETERMNE
THE MISIMUM SPEED OF ALL PURMPS B9 BALANCING AND COMMIBSIOING. WHEN THE OPERATING
EECOMDARY PLUMF IS AT MINIILIM SPEED VARY THE EECONDARY LOOP BYPASE VALVE TO MAINTAIN
FLOW. THE LOADS SERVED BY THE HEATING WATER SYETEM CONSEST OF THREE ARt HANDLING
LIKETS EACH WiTH LWAY PRESSURE NOEPENDENT CONTROL VALVES FOR EACH COL, AND THE
TERMIMAL UNITE (ART SPACE WAV'S AND VAY'E), WHICH ALED HAVE PRESEURE INDEPEMDENT
CONTROL VALVES,

THE BME FUNCTIONE INCLUDE BUT ARE NOT LIMITED TO FOLLOWING: ENASLE THE WWHP, ENASLE
THE AW HP, ENABILE PUMPS CP-HW-1, & & & ENABLE AND MODULATE THE PUMPS 0P-HW-1, 242,
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COMDETICNS EXCEFT PEAK COOLMNG  THE ART SFACE VAWrS MAINTAIN A SEPARATE CONSTANT CFet AT
UNOCCUPED TRMES, B.G 50% OF THE SCHEDULED MAXIILIM, WiiCH 13 THE SCHEDULE PRIMARY
WEHIWLM, SUT CONTIUE TO MOOULATE THE HEATING YALVE TO MANTARN THE ODCURED ROOL
TEMPERATURE SETPOINT

i WFIGAG‘ILL’ED'H&RWT"J AT MIHGLN WITH ARSIDE ECONDMITER. SUFPLY FAN,
FIL TER SECTNS, NG SECTION, SUPP ¥ AJR MORITCAING STATION AND GUTSIGE AIRFLOV
MOSITORING ETATICN.

LT CPERATION 5 FULLY CONTROLLUED BY BtS. CONTROLS BY OC ARE T0 BE FIELD Be5TALLED

DWHER T0 COORDINATE REQUIRED DCOUPIEDVUNOCCUPEED SCHEDULING WITH CONTROL
CONTRACTOR FOR TR BUALOMG SETUP PROGRAMMING. ALL CONTROL OF LUINIT DESCRIBED
BELDW |5 BY THE BME

a.  MOTORIZED DAKPERS ARE HOT [N THE AHU {OUTEIDE AR RETURN AIR, RELIEF AIR )

b ALL MOTOREED DAMPER ACTUATORS ARE PROVIDED BY THE CC

< RETURN AIR SMOKE DETECTOR 15 PROVIDED AND WIRED BY THE E.C. (FLS CONTRACTOR)

d. TERMIMAL UNIT EPACE TEMPERATURE SENSDRE PER PLANE.

B ANERAGEG COIL LEAVING MR TEMPERATURE SENSORE (OME FOR EACH COIL, HEATING AND
CHLLED WATER)

I. OUTEIDE AIR TEMPERATURE SENSOR (EEE POWTE LIET)
!fhlj j g DUTFDE AIR HUMEHTY SENSOR (SEE FOINTS LIST)
T
L OUTEDE AlR FLOW BMONITORING SENSORE ARE FROVIDED BY MANUFACTURER, WIRED BY CC.

} BUPPLY MR FLOW MONITORPEG WIA FAN INLET BENSORE, WRED BY CU

b QUTSIDE AR FLOW MONITORING SENSORS ARE PROMOED BY GG

L FREEZEESTAT

m. HKGH DIFFERENTIAL PRESEURE SEMEORS ACRDES EACH FAN LIMIT SUPFLY DUCT POSITIVE AND
LIWIT MEGATIVE STATIC PRESSURE, AND DERABLE THE Fan

n. WFD HARODWIRED POINTS IMCLUDE START/STOR, SPEED, STATUS. CURRENT EENSING RELAY 18
FROVIDED AT EACH FAN VFD, OTHER PUINTS ARE BADHET,

THE SUPFLY FAM IS5 OM.

THE QUTSOE ARt DAMPER MODULATES TO MAINTAR MMIMUM VENTILATION AR, Oft FOR &R
ECOMOMIZER.

THE RETURM AIR DAMPER MODULATES INVEREELY PROPORTIINAL T0 THE OUTSIDE AFt DAMPER
WITHIN & RANGE THAT i RESET B THE QPERATING EXHALST A Wik A CALCULATICN.

THE RELIEF OAMPERE ARE CLOSED, OF FOR AIR ECONDMEZER

THE SFACE UNDCEURIED HEATING AND COOUMNG SETPOINTS ARE ENABLED

ALL UNCCCLIPED HEATING AND COOLNG SETPOINTS ARE TO RE MANTANED BY DPERATING THE
AHLU BLUPPLY FAN AMD THE TERMIMAL LIKT TERMINAL LMIT, MOTE I ART SPACEE THESE ARE THE

SAME
SLUPPLY AR TEMPERTURE RESET I8 THE SAME A5 B QCCUMED MODE

WHEN THE AHU 15 CONTROLLED TO THE QCCLIMED MODE, ALL AHU FUNCTIONS Af ENABILED, THE
CUTEDE AlR ISDLATION DAMPER MODULATEES TO MAINT AN MAXBUM YENTILATION [EXCEFT WHERE
G032 LEVELS ARE LOW IN DONES Tee4 HAVE DEEMAND CONTROL VENTALATION), OR FOR AR
ECOMOMIZER, THE AHU SUPPLY FAM OPERATES TO PROVIDE ARFLOW TO THE TERMMNAL UNIT
TERMBIAL UNITE BY MAINTIANING THE DUCT ETAIC PRESEURE. THE ALY EHALL DEFALLT TO THIE
MODE 1 THE EVENT THAT COMMUNICATIONS WITH THE BME 15 LOSET
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MODULATE THE BY-PASS VALVE, CONTROL THE LEAVING WATER TEMPERATURE SETPOINTS FOR
THE AWHIF, THE WWH, THE ACILERS AND ALTERNATE THE AWHP AND THE WWkP BETWEEN
HEATMG PRIDRITY, CODLIMG PRICRITY AND AUTOMATIC MODES, EXTENENE MOMTORING OF THE
AWHE, THE WWHP, THE BOILERS, THE PUMP ¥FO'S. THE 575TEM PRESSURES AND THE STSTEM
TEMPERATURES & REGUIRED FOR THES CONTROL MONTORNG OF HEATING WATER SYSTEM FLOW
15 ALED REQUIRED BUT WILL NOT BE UEED FOR CONTROL.

HWETYETEN FLOW COMTRGL:
DNE OF THE MAIN [SECONDARY) HEATING WATER PUMPS (CF-HW-1 & 2) OFERATES CONTINUDUSLY.
THE HEATING WATER PLIMP DEDICATED TO AWHP [CP#4-3), THE HEATING WATER PURP DEDICATED
TOWWHP [CF-#W-4], AND THE HEATING WATER PUMP DEDICATED TO EACH OF THE BORERS [CP-
Ht-3 & CP40-6} EACH DPERATE PRIOR TO ENABLING AND AFTER DISABLING THE ASSOCIATED
ECRAPMENT. THE INTERNAL WALVES ON THE FIRST MODULE OF f06riP ARE OPEN, ALLOWING A MORE
EIMPLE PUMP START-UP SEQUENCE. HEATING WATER PUMP CFHW.3 MOOULATES TO MAINTAIN &
DFFERENTIAL PREESURE SETPOINT ACROSS THE AWHP [TVF OF 4 SETPDINTS, EAGH BASED DN AN
INPUT FROM THE AWHP MASTER CONTROLLER), & DFFERENT MINIMUM SPEED SHALL BE USED BY
CP.HW.3] FOR EACH, BASED ON THE NUMBER OF MODULES BERO CALLED TO OPERATE BY THE
ANHET, CP-HW-1 DR CFHW-Z MODULATES SPEED TO MAINTAIN THE LOOF OFT SETRPOINT, IF AT
MR SPEED THE HEATING WATER LDOP BYPASS WILL MODULATE TC MAINTAIN THE
DIFFERENTIAL PREESURE BETFOINT OF THE HEADER DFT AS RECUIRED T MAINTAIN FULL FLOW TO)
ALL COLS WHEN FULLY OFEN, ON A DROF IN PRESSURE THE REVERSE SHALL DCCUR, IF THE LOOR
E¥PASS 15 CLOSED THEN THE SECONDARY PUMP SHALL SPEED L9 ABIVE MINIMUIM SPEED

CONTROLS CONTRACTOR 15 RESPONSHLE FOR TUNNG THE CONTROL LOOF TO REACT TO THE
CHANGES W HEATING 'fdi.'l'ER SYSTEM FLOW

WHERM THE HEATING WATER AND CHILLED 'WASER STSTEM 12 DISASLED THE BEYPAGS VALWVE EHALL
DPFEN FULLY (A0J 0N GLI TO ALLOWY A PATH FOR'WATER TO: FLOW THROUGH THE S¥5TEM

HEATING WATER PUMPS (P14 & 21 ARE ROTATED 14 A LEADILAG DPERATION B THE BMSE. IF
LEAD: PUMP WFD 15 i ALARM QR IF QR IF THE STATUS & OFF AFTER HAVING BEEN EMABLED, THEN
THE BMS SHALL ENAELE THE LAG FUMF ASD DISASLE THE LEAD PUMP,

W SYETES TRMPERATURE COWTROL:
THE LEAVING WATER TEMPERATURE SETPOMT FOR THE AWHE AtD THE WAHP SHALL BE THE
SAME, THiE DEFAULT HW-LWT Snisll BE 130°F FOR THE AWHP AND THE WiHP. RESET THE LEAVING
EETPOMNT

WATER TEMFERATURE BETWEEN 120°F AND 110°F (M INCREMENTE OF NOT MORE THAN
1*F] INVERSELY PROPORTIONAL 70 OUTSIDE AR TEMPERATURE BETWEEN 45°F AND 65°F,

IF A HUMIDITY EENECA IS ABOAE THE HIGH UMIT OR THE OUTEIDE AR TEMPERATLUE B8 ABDWVE 55'F
[AGU} THEN THE AWHS SHALL BE PLACED [N SOOUNG PRIDRITY AND THE WIWHP SHALL BE PLACED
N HEATING PRIDRITY. NOTE: THE AWHP SYSTEM WILL CONTROL TO MANTAN & CONSISTENT CH-
LT CHLY WHEN THE SYETEM 2 I COOLING PRIORITY MODE. THE AWHP FRICRITY SETTING SHALL

BE ALITOMATIC MODE AND THE WP SET IN COOLMG PRIOITY IF MO HUMINTY SENSOR 15 AROVE
THE HIGH LIMIT FOf 3 HOURS AND THE OAT 25 BETWEEN S5°F AND4S'F, EMABLE HEATING PRICRITY
WODE BELOW 45°F (ADJ) DAT. THE BDEER SHALL BE EM&BLED TO MAINTAIN THE HiV-LWT WHEN THE
AWHF 15 W ALTO MODE. THE AWHP WILL BE PLACED [N HEATING PRICAITY MODE AND THE WWHF
BE PLACED IN COOLNG PRICEITY WHEN OAT 5 BELCW 45°F

DHCE & MONTH FOR CONE HOLE AT &AM DN THE FIRST MONDAY OF THE MOHTH [ADJ] THE WWHP
SHALL BE DeGABLED. THE RWHP SHALL BE PLACED iy COCLING PRIORITY AND THE BOLERS SHALL
EE ENABLED TO MANTAIN HEATING WATER TEMPERATURE EETPONT
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¥ 5
THE EME WILL MODULATE THE SLUIPPLY FAN(S) AR OLUME, WA VFO'E TO MAINTAIN THE DUCT
STATIC PRESSURE SETPONT (NITIALLY 157 W G0 A& DUCT STATIC PRESSURE FROBE IS LOCATED IN

THE DUCTWERE PER THE MECHANICAL DRAW INGS.

Al aliu AH TEMPERATURE AESET TRINTROL
THE GOOLING SOR DISCHARGE AlR TEMPERATURE (DAT) SETPOINT SHALL BE REGET BETWEEN
B0L5'F AND 55'F (N INCREMENTE OF NOT MORE THAN 05°F) IF WO HUMIDITY SENSOR ON AHU-L1-1
EXCEEDS THE HIGH LIMIT FOR ONE HOUR [ADJ|. MOTE THE ROOM EETFOINT HEGH LIMIT 15 INITIALLY
55% PMH. BUT 15 INDIAOUALLY ADJUSTASLE, AND THE ARL-L1-1 RETURN AR SPECIFIC rlMIDITY 15
EET AT 60 GRARS {ADJ). F AWY HUMIDITY BENSOR ON AHL-L1-1 EXCEEDS THE HIGH LMIT FOR MOARE
THAN B MINUGTES THEN AESET THE COOUING GOIL DAT SETFOINT LOWER. THE DEFALLT COCLING
COIL DAT SETPOINT SHALL BE $0.5°F,

THE REHEAT COIL DAT SHALL BE RESET BETWEEM BI'F AMD 65°F IN INCREMENTS OF NOT MOSE

THAN 1°F) IF ALL TERMikAL UNIT HEATESE WATER VALVES ARE OPES MORE THAM 1% FOR MORE
THAN 15 MIMUTES. REDUCE REHEAT GO DAT IF ANY TERMHNAL UNIT HEATING WATER WALVES 18
CLOSED FOR MORE THAN 15 MBUTES. THE DEFALILT AESEAT COIL DAT SETPOINT SHALL BE 83 °F.

AR 1-1 AIR ECORNONUIER AND CH 0 WATER YALNE CONTEQL!
AIRSEOE ECONOMIER CONTROL 15 ENARLED AS THE FIRET STAGE OF COOUMG. AIRSIDE
ECOMOMIZER |E ENABLED WHEMN THE MIXED AIR TEMPERATLIRE [MAT) IE OREATER THAN 1 'F ABOVE
THE COOLING COE DAT SETPOINT FOR MORE THAN 0 MINS (ALLL), AND THE OUTSOE AR DEW POINT
15 BETWEEN 475 °'F (&[U. ) AND 533 F (ADUL ) 14 ARSIDE FCONCMIZER MODE MODULATE THE MIXED
AR DAMPERS TO WMAINTAIN THE COOUMG COIL DAT EETPOINT. THE QUTSIZE AIR {04] DARPER WILL
MODULATE BETWEEN THE VENTLATION AR SETPOINT AND 10rE DA THE RETURN AR DAMPER
SHALL MODULATE BVERSELY PROPOATIONAL BETWEEN 100% QPEN (WHEN THE 04 DAMPER 15 AT
THE MNIMLUS VENTILATION AR POBITION] AMD FULLY CUODEED.  IF THE QA DAMFER IS AT 100% AND
THE OAT 15 LEES THAN THE RETURN AJR TEMPERATURE (RAT) THEM THE BMS SHALL MUOULATE THE
CHLLED WATER CONTROL VALVE TO MARTAIN THE SOOLNG COIL DAT SETPOINT, ELSE IF THE QAT
15 GREATER THAM THE RAT THEM DISAELE AIR ECONOMIER, RETURN TD VEMTINLATION AIR
CONTROL. AN MODULATE TEMU CHELLED WATER CONTROL VALVE TO MAINTAIN CODLING COIL DAT
SETPOINT AS THE SECOND STAGE OF COOLING NOTE: THE HEATING WALVE SHALL BE ENMABLED
CONTINUDCUSLY

PROVIDE AN CCONMOMIZER FAULT DETECTION AND DIAGNOSTICS SEQUENCE ON THE AR THE BAS
EHALL ALARM IF THE OAT. RAT, MAT, COOLING COL DAT, OR THE REHEAT COIL DAT HAVE A FAILLIRE.
THE BMS SHALL CALCULATE THE EXPECTED MAT BASED ON THE RAT, THE O&T, AND THE QA
DAMPER POSTR0M ASND THE MA DAMPER POSITION, AND GENERATE AND TEMP SENSOR FALLIRE
ALARM F INITIALLY +-4 F DIFFERENT THAN CALCULATED. OPEM AND CLOSED END EWITCHES ON
THE O DAMPER AND RA DAMPER SHALL GENERATE A DAMPER NOT MOOULATING ALARM IF THE
END SIWITCH DOES WOT MAKE WHEN THE BMS PROVIDES THE COORESPONDNG SHINAL

AHLH FENTILATIN [ROL QCCUPIED:;
VENTLATION AIR CONTROL MODE JDCURS WHEN THE AHL 15 MOT IN AIR ECONOMZER MODE

THIE BEJUENCE |15 BASED ON ASHRAE STANDARD E2.1-.2007 AFPENDIX A MOTE THIS DFERATION i85
RECLIRED BY THE 2005 SEATTLE MECHANICAL CODE (SMC) SECTION 40837 WHEN NOT IN
ECHI:HCHIIEH WIODE, MODULATE THE OUTEIDE AR DAMPER TO MARNTAIN THE CALCULATED
AIRFLOW.

ALL TERMIMAL LUNITE ASEOCIATED WITH AHU 'WILL EE INDEPENDENTLY CALCULATED USING THERE
DWH OUTSIDE AR MINBUM OUTSIDE AIR DAMPER CONTROL.
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ASIAN ART MUSEUM
REV 2017-09-01
BMS CONTROLS DESCRIPTION

FRIMARY CEM IS THE QUANTITY OF SUIFPLY AIR BEIMG DELIVERED TO EACH JOME AS MEASURED EY
THE SUPPLY Fal AIRFLOW STATIONS 1N EACH AL

ZDHE WENTILATION EFFECTIVENESS - EYE = THIE WALLIE 15 CALCULATED BY THE BME FOR EACH
!I'."NE A% DESCMBED N THE TERMNAL UNIT DESCRIPTICH OF DPERATIONS, THIL BAes FRONT END
FROGRAMMED AND: DISPLAY 0N THE G410 A LIST THAT INCLUDES THE AR HaMDLFG LINIT,
ﬁﬁm UNITE BEERVED BY THIE UNIT, AND THE CORRESPONDING ZONE VENTILATION
IERCIES.

EXYETEM YENTILATION EFFICIENCY - EV = THE BME WILL DOMPARE THE CALCULATED "ZONE
VENTLATION EFFICIENCIEE" FECM ALL THE TEAMIAL UNITS SERVED B THE AHLL THE “SYSTEM
VENTLATION EFFICIENCY™ |5 THE MINBLIM YALUE OF THE "ZONE VENTLATION EFFICIENCER"

TOTAL PRBARY AIGELCW - YRS = 15 THE SUM OF THE SUPPLY FAN INLET ARFLOW STATIONS.
TED SYSTEM O RECARREMENT PER

= UNCORREC
*hLl HHEDULE R-EPFE.S-EHI'S THE TIDTHL \'EHTII.JLTIDH RECUIRED BEFORE CORRECTING FOR
EYETEM YENTILATION EFFICIENCY

UNDCCURED VENTILATION AR CONTROL MODE QOCURE WHEN THE AHU IS 80T M AR
ECONOMIZER MODE, AND 80T I CCCURIED MODE. 1N UNOCCUPED VENTILATION AR, CONTROL
THE BME SHALL PERFORM THE SAME CALCUALTION A% ABOVE FOR OOCUPED VENTILATION A
CONTROL, BUT SHALL CRLY INCLUDE THE AREA RASED PORTION OF THE ASHRAE STANDWRD 62.1-
2007 CALLCATION.

OQUTSDE AIR CFM MINIMLUM SETPOINT = "UMCORAECTED SYSTEM OA REQLSREMENT™ DIVDED BY
THEL “SYSTEM VERTILATION EFFICIENCY”, Tl CALCULATED QUTSIDE AR MMIMUM SETPONT SHALL
HAME A MAXIMLM VALUE, THE CALCULATED MAXIMUM VALLE FOR THE OUTSIDE AR BHALL BE
MODIFIED BY THE DCCURED AND OCCURED VENTILATION AIR CONTROL MODES, THE ZOMES THAT
FUAME €0 ANDVOR THE ZONES WITH DENCATED EXMAUST, REFER TO THE AR BALANCE SHEDULE
FOR THE ELMMATION OF AIRFLOW FOR EACH MODE FOR EACH ZOME,

CALCULATED OUTSIOE AR FRACTION (DAFC)
CAFC = 0 FLOAW BTATIOM CFR /S8 FLOW STATION [SUM OF TERMINAL UNITES) CFM FOR EACH AHL

RIS -1 DL UPANT OVERRIDE INITIATY LG LIFTE [ ML
CCCUPANT OVERRIDE METHOD TO BE EVALUATED AND AGREED UPCH EY DESIGN TEAM

PUSSEUTTON, AFTER HOURE OPERATIONS FHONE MUMBER OR INTERNET INTERFACE WILL BE
PROVIDED AS SGRECD UPON WITH CAWHER, THE UMIT SERVING THE ZONE WHICH INTIATED THE
DYERRIDE OPERATES AS PER THE GCCUPED MODE SECQUENCE OF OPERATION

LIPCH ELUIFPLY FAN FAILURE AS DETECTED BY A CURRENT SENSOR, THE SUPPLY FAN EHALL BE
EHUT DO, AND THE DEA DAMFPERS ASSOCIATED WITH THAT SLUFPLY FAN EHALL CLOSE NOD
EACELIP MODULATION DEVICE 15 PROIVIDED

THE ASSDCIATED RELIEF FAM AKD RELIEF DAMPER WILL SHUT DOWS.

UFOHN RELIEF FAM FAILURE, AS DETECTED BY A& CURREMT SEMESOR. THE AESOCIATED RELIEF FAN
WILL BIE ST DEWWM. THE RELIEF DAMPER WILL REMAIN OPEN AND THE ASSOCIATED ANL WILL
REMAIN OFERATIONAL UMLESE THE BUILDING ETATIC PRESELURE EXCEEDS +0 15" W .0.

DH’;’\' FILTER ALARR
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REV 2017-09-01
BMS CONTROLS DESCRIPTION

THAN 1°F) IF ALL TEAMIMAL UNIT HEATPES WATER VALVES ARE OPEN MORE THAM 0% FOR MORE
THAN 15 MIMUTEE. REDUCE REHEAT COML DAT IF ANY TERMIMNAL UNIT HEATING WATER WALVES IS
CLOSED FOR MORE THAN 15 MIBUTES. THE DEFALILT RE-EAT COIL DAT SETPOINT SHaLl (M 55 °F

Nnmeemmmmm 5 EMABLED A3 THE FIRST STACE OF COOLNG. MRSDE
ECONDMIZER 15 ENABLED WHEN THE MINED AIR TEMPERATURE {MAT) 15 GREATER THAN 1 'F ABOVE
THE COCLING DOR DAT SETPOINT FOR MORE THAN 5§ MINS (A0, L AND THE OUTSDE Alf DEW POSNT
15 BETWEEN 47,8 'F [ADJ.) AND 53.2 °F (ADJ.}. N AIRSIDE ECONOMIZER MODE MOCULATE THE MIXED
AR DAMPERS TO MAINTAIN THE COLING COIL DAT SETPOINT. THE DUTSIDE AR (0A) DAMPER WILL
WMODULATE BETWELN THE VENTLATION AR SETPOINT AND 100 DA, Tl RETURN ARt DAMPER
BHALL MODULATE INVERSELY PROPORTIONAL EETWEEN 100% OPEN WHEN THE 0 DAMPER I5 AT
THE MINIMLA VENTILATIIN AIR POSITION) AND FULLY CLOGED.  IF THE OA DAMPER IS AT 100% AND
THE QAT 15 LESS THAN THE RETLIRN AIRt TEMPERATURE (RAT)L THEN THE BMS SHALL MOOULATE THE
CHLLED WATER CONTROL WALVE TO MAINTAIN THE CODUMG COIL DAT SETPONNT, ELEE IF THE OAT
15 GREATER THAN THE RAT THEM DHSAELE AIR ECOMDMIZER. AETURMN TOMENTINLATION AIR
CONTROL, AND MODULATE TERU CHLLED WATER CONTROL WALVE TO MAINTAIN COOLING COIL DaT
EETFOINT AS THE EECOND STAGE OF COOLING. NOTE: THE HEATING YALVE SHALL BE ENAELED
CONTINUCRISLY,

FROWVIDE AN ECONOMIZER FALULT DETECTION AND DIAGHOSTICS SEQUENCE Of THE AHU. THE BME
EHALL ALAAM IF THE OAT, RAT, MAT, COILING COIL DAT, DR THE REHEAT COWL DAT HAVE & FAILURE
THE BMS SHALL CALCULATE THEl EXPECTED MAT BASED ON THE RAT, THE OAT, AND THE Q4
DWMFER POETION AND THE RS DAMPER FOSITION, AND GENERATE AND TEMF EENEOR FALURE
ALARM F IMITIALLY +1-4 'F IFFERENT THAN CALCULATED. OPEN AND CLOSED EMO BWITCHES ON
THE Ok DAMPER AND RA DAMPER SHALL GENERATE A DAMPER MOT MOOULATING ALARM F THE
END SWITCH DOES NOT MAKE WHEN THE BMS PROVIDES THE COOREEPONDING SIGHAL.

VENTLATION AR CONTROL WODE DOCURS WHEN THE AHL 15 NOT IN AIR ECONIVEZER MODE.

THIS SEQUENCE 15 BASED ON ASRAE STANDARD 62.1-7007 APPENDIX A NOTE: THIS OPERATION iS5
RECQUIRED BY THE 25 SEATTLE MECHANICAL CODE (SMC| BECTION 40232 'WHEM NOT IMN
ECOMOMIZER MODE, MODULATE THE OUTSIDE AR DAMPER TO MANTAIN THE CALCULATED
AIRFLOW.

ALL TERKIMAL UNITE ASECIIATED WITH AHL WILL BE INCEPENCENTLY TALCULATED USING THERE
CAAM CLITEDE AIR MINIMLIN DUTSIDE AIR DAMPER CONTROL

PRIMARY CEW S THE QUSNTITY OF SUPPLY AIR BEING DELIVERED TO EACH JONE S MEASLRED BY
THE SUPPLY FAN RIRFLOW STATIONS IN EACH AHL

ZOHE MENTILATION EFFECTIVENESS - ENE = THIS WALUE 15 CALCULATED BY THE BMS FOR EACH
EI'JNE A% DESCBED 1N THE TERMNAL LNIT DESCRIPTICHN OF OPERATIONS. THE BMS FRONT END
E PROCHRAMMED ASND DISPLAY ON THE O A LIST THAT INCLUDES THE AR HARDLING UNIT,
I'.LL T‘EHhm UNITS SERVED BY THIS UNIT, AND THE CORRESPONDING: ZDHE VENTILATION
EFFICIEMCIES
EYETEM YENTILATION EFFICIENCY - EV = THE BME WILL TOMPARE THE CALCULATED "ZONE
VENTLATION EFFICIENCES” FROM ALL THE TERMPSL UNITS SERVED B THE AHL! THE “SY¥STEM
WEHNTILATION EFFICIENCY IS THE MINBLM YALUE OF THE "Z0OME VENTEATION EFFICIENCEE"

TOTAL PRMARY AIRFLOHY - V5 = 15 THE SUM OF THE SUPPLY FAN INLET ARFLOW STATIONS
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THE BME WiLL MOMITOR THE DIFFERENTIAL PRESEURE ACROSE BOTH THE PREFILTER AMND FINAL
FILTER AND WILL PROVIDE & DNRTY FILTER ALARM F THE FELTER DF EXCEEDS 000 W.G. [SEE AHU
SCHEDULE FOR IRTY FILTER ALARM SETEOINT ),

EUPPLY AR TEMPERATURE ALAR

THE S WL MOMTOR THE SUBPLY AR TEMPERATURE [SAT) AND ALARM & Tl SAT o5 GREATER
THAN THE SUPFLY AR TEMPERATURE SETPOINT 8Y I F FOR MORE THAN 30 MINUTES

‘THE EME WILL BOMITOR THE SUIPPLY AIR TEMPERATURE {EATﬁ!ANEI ALARM F THE SAT IS LEES THAN
THE SUPPLY AFL TEMPERATURE SIETROINT 0¥ 2 °F FOR MORE THas) 30 MINUTES

THIE |5 AN INDICATION THAT THE DA, CODLING COIL CONTROL VALVE ORt HEATING DDL
CONTROL VALVE ARE NOT FUNCTIONMNG CORRECTLY.

11
EMOKE ALARM:
THE A SMOKE DETECTOR PROVDED BY PLS COMTRACTOR 15 WIRED TO THE AHLU
“EMERGENCY STOP CONTROL DONTACT,
A, SWICKE EVENT WEL CALISE THE AHU PERMIESIVE CIRCIAT TO OFPEN, AND THE ELIPPLY FAN
WILL SHUT COWH IMBEDATELY.
MAHUAL RESET I8 REQUIRED 'FCIH THE SMOKE DETECTOR AT THE FIRE DETECTEIN SYSTEM Made
CONTROL PANEL
FLE SYSTEM SHUTS DOWWN THE BELIEF FAN VI8 THE WD RUN PERMIBEVE CONTACT
WHER THE SWMOEE EVEMT IS CLEARED, THE BME ALTOMATICALLY RESUMES MORMAL SYSTEW
DPERATION.

LOWY DR HKGH STATIC SUPPLY FAM CUTOUT:
HIGH STATIC CUTDUT DFFERENTIAL FRESEURE TRANSMITTER I5 WIRED TO THE AHU
"EMEHGENCY STOP” CONTROL CONTACT. IF HIGH STATIC 15 DETECTED IN THE AHU DESCHARGE
EECTION THE SUPPLY FAN WiLL SHUT DOWH IMMETSATELY. THE BMWS RECENVES A HARDWRED
wﬂg&m&mm EWITTH, AND ALARME THE CONDITION. THE SYSTEM WILL GO INTD
EMEWILL HAVE THE ABRITY TO AUTOMATICALLY RESET THIS TO EMABLE THE UNIT UNDER
ETANDEY POWER. LIFON RESTART THE BMS WILL ETART THE EUPPLY FANS AT A LOW SPEED
AND IF THE HIGH DUCT STATIC CUTOUT DIFFERENTIAL PAESSURE THRESHOLD & REACHED
ALAIN THE BME WILL DNSABLE THE UINIT AGAIN AND ALARM FOR MANLIAL RESET, WHEN THE
CONDATECM 15 CLEARED, THE BME AUTOMATICALLY RESUMEE NOAMAL SYSTEM DPERATION,

LR LIIT TEMPERATURE S:LITDHCANS
UPFON DETECTION OF LOW TEMFERATURE V1A UNIT FREEZESTAT EHUTDHOWWS AHL BUPPLY FAN,
CLOSE OUTSIDE AR DAMPER, AND ENABLE HOT WATER FLOW THROUGH THE HEATIMG CONL.
THE BME TO MITIATE THE APPFROPRIATE ALARMS.

HEGH COMDENSATE LEVEL ALARM:
LIPCM DETECTEON OF FGH CONMDENSATE LEVEL 1N THE PRIMARY DAY PAN THE BMS TO
INTTIATE THE AFPROPRIATE ALARMS.

Rl FETY EVENT TalLd
THE EdE- MONITORE THE ETATUE OF TI-E LFE EJFETV SYSTEM. AN ECUIPMENT CPERATION ALA R
COMDITION WILL BOT OCCUR DURING AN EVENT, ALL DETECTROMN AND INITIATION DEVICES aND
EYSTEMS ARE ENGNEERED AND PROVIDED BY THE FLS CONTRACTOR,
THE FLE EYETEM SHUTE DOWWH THE AHLI AND THE ASECCIATED RELIEF, OR RETURK FAME.
SEE SMOKE ALAHM SECTION FOR DETAILS ON RETURN AR SWMOME DETECTION AND SHUTDOWN
THE BME SHUTS DOWWN ALL EXHAUST FANE AESDCIATED WITH THE AHU (FR-L1-08, FH-L2-3 AND
Eﬁ:ﬂ.‘:ﬁuﬂum EYSTEM IE HOT RECARRED TO PERFORM THIS FUNCTION PER. THE SAME CODE

|
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= UMCORRECTED EYETEM QA RECUNREMEMT PER

SrFIEM b REQL N =

WHCCRRECTED FSMENT .,
AHU ECHEDULE. REPRESENTS THE TOTAL VENTILATION REQUIRED BEFORE CORRECTING FOR
SYETEM VENTILATION EFFICIENGY

I WENTH COCURE WEN Trll AU 25 NOT M AR
ECONOMIZER m AHD H'L‘AT L DCGIJFIEI:I MODE. IN UKOCCUPED VENTILATION AR CONTROL
‘THE EME SHALL PERFORM THE EAME CALCUALTION A5 ABDWVE FOR OCCLUPED VENTILATICN AR
%'I;ﬂiﬂﬂéﬂk&L CMLY INCLUDE THE AREA BASED PORTION OF Tell ASaAl STANDARD B2.1-

DLTECE AIF: CFM WIHIMLM SETROINT = *UNCORRECTED SYETEM OA RECUREMENT” CIVOED BY
THE "SYSTEM VENTILATION EFFICIENCY, THE CALDULATED DUTEIDE AR MMIMLE EETPOMNT SHALL
FAVE A MATRLIN VALLIE  THE CALEAAATED kAXIMUM VALUE FOR TRl QUTSION AR SHALL B
WMODFIED BY THE OZCLURMED AND GICURMED YENTILATION AIR CONTROL MODES, THE 2ONES THAT
HAYE COZ ANDOR: THE ZONES WITH DEDICATED EXHAIST. REFER TD THE AIR: BALANGE SCHEDULE
POR THE SUMMATION OF AIRFLOW FOR EACH MODE POR EACH 2008

CALCULATED QUTEIDE AR FRACTION [QWFCH
CFG = 0 FLCw STATION CFM ! S8 FLOW STATION [5und OF TERMINAL UNITES) CFM FOR EACH AHL

: T EVALLIATLL) AND AGRIEED UBGH BY DESGH TEAM
FUSHBUTTON, AFTER HOURS OPERATIONS FHONE NUWBER OR INTERMET INTERFACE WILL BE
FROVIDED AS AGREED UPON WITH OWHNER. THE UNIT SERVING THE ZONE WHICH INITIWTED THE
OVERRDE OPERATES AS PER THE OCCURED MODE SEQUENCE OF OFERATION

AU FAILLEE MODEE
UPCH SUPPLY FAN FAILUAE AZ DETECTED BY A CURSENT SENSOR. THE SLPPLY FAN SHALL DE

BHLUIT DOWN, AND THE 054 DAMPERS
BACELIP MODULATION DEVICE IS PROVIDED.

THE ASSOCATED RELIEF Fas A RELIDF DAMPER 'WILL SHUT DOWK

UPCH RELIEF FAN FAILLIRE. AS DETECTED BY A CURRENT SEME0R. THE ASS0CIATED RELIEF FAN
WILL BE SHUT DOWN. THE RELIEF DAMPER WILL REMAIN OPEN AND THE ASSOCIATED AHL WILL
REMAIN OPERATICNAL UKLESS Tl DUILDING STATIC PRESSURE EXCEEDS 40 15 W G

ASSOCIATED WITH THAT SUPPLY FAN EHALL CLOEE. WO

WY FILTER ALARM
THE EME WILL MOMITOR THE CHFFERENTIAL PRESSURE ACROSS BOTH THE PREFILTER AND FINAL
FILTER AND WILL PROVIDE & HRTY FILTER ALARM F THE FILTER DP EXCEEDS 0.6 W.G. [SEE AHU
SCHECULE FOR DIRTY FILTER ALARM SETECINT)

EUPFLY 4R TEMPERATURE ALARM

THE B WILL SA0MITCR THE SUPPLY AR TEMPEHATURE (5AT) AND ALARM I THE 5AT 5 GREATER
THAN THE EUPPLY AR TEMPERATURE SETPOINT BY I 'F FOR MORE THAN 30 MINUTES.

THE BMS WL MOMITOR THE SUPPLY AIR TEMPERATURE {EAT) AND ALAAM IF THE SAT IS5 LESS THAN
THE SUPPLY AR TEMPERATURE SETPOINT Y 2 °F POR MORE TrAN 30 MINUTES

THIS |5 AN INDICATION THAT THE DARA, CODLING COIL CONTROL VALVE Ot HEATING COL
CONTROL WALVE ARE NOT FUNCTION®G CORRECTLY

AHU BAFETY SHUTOOWKS
EMOKE

BLARR:
THE A SMOKE DETECTOR PROVDED B'r FLG CONTRACTOR 15 WHRED TO THE AHLU
“EMERGENCY STOP CONTROL DONTACT
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a EEE POMTS LEST FOR DETMLE
b mum.mms--s RECUIRED TO MEET SECUENCE A5 DESCRIDED ADOVE TO BE

E.EE-A‘I'I'.N:HEI:I PCUNTS LIET FOR & COMPLETE LIST OF POINTS FOR THIS SYSTEM. ALL POINTS
REQLIRED TC PERFORM THE SEQUEMNCE ARE REQURED. PROVIDE ALL TEMPERATURE EENSORE
AND CONTROL DEVICES SHOWHN ON THE PIPING SCHERATICS.

EHLELDING STATIC %HM FOR THE ZOHE ASSOCATED WITH ARU-L1-1 15 CONTRDLLED B THE

RELIEF DAMPER OFERATION, AND THE RELIEF FAN OPERATION. THE DNFFERENTL PRESSURE
TRAMSMTTER BETWEEN THE LEVEL 2 CIRCULATION SPACE AND THE OUTSIDE 1S USED TO
CETERMMNE THE STATIC PRESSURE ASSOCIATED WITH AHUHLI-Y, THE BME Srsll DETERMINE IF
ANY ONE SENSOR 1S OUT OF AANGE, KINORE AND ALARM THAT SENSOR ACCORDIMILY THE
STANDARD DEVIATION USED EHALL BE BETWEEN 20 AND 40% OF THE MEASURED VALUE

FIRST STAGE OF RELIEF WLL BE TO MODULATE OPEN CLOSED THE RELIEF FAN MOTOREED
CAMPER TO MAINTAIN THE BUILINNG EPACE STATIC PRESSURE SETPOINT + 005" W.G.
CADLUSTABLE) 7O THE QUTSIDE THE SECOND STAGE SHALL BE TO OPERATE OME FAN AT
MIBMLIM EPEED AND MOQULATE THE DWWPER, AND THE THIRD: STAGE SHALL BE TO MOOELLATE
THE FAN WITH THE DAMPER 100% OPEN. AS REQURED TO MAINTAR A POSTIVE EPACE
PRESSURE OF + 005 WG, (Al ) MODOULATE BOTH FANS AT THE SAME SPEED. PROVIDE
SUFFICIENT DEADBAND BETWEEN STARTING AND STOPPING FANS TO PREVENT EXCESSIVE
CYCLING. CYCLE FANS LEAD LAG OFERATION TO MAINTAIN EQUAL RUNTIME. AND PRCWIDE
STATUS AND ALARA FUNCTIONS AND AUTOMATICALLY ALTERMATE LEAD AND LAG PANS UPON
FARLRE OPERATE CORAEIPONDING DAMPER(S) FULLY OPEN BEFORE FAM STARTS 'I!'HE [-TeE
SHALL SET MNIMUM AND MAXIMUM EETTINGE FOR EACH OF THE FOLLOWING MOOES

AL ECONOMIZER. VENTILATION MODE CCTUMED SRD VENTILATICN MOOE !.ﬂbccl.ll"ltﬁl

LS 5 o el
ET !HWTWATEHNR DLING LINIT WiTH ABSIDE ECOMOMIZER, SUPPLY FAN,
AND RETURK FAN. FILTER SECTIONS, MKNG SECTION, SUPPLY AIR MONTORMNG STATION AND
DUTE0E AIRFLOW BONITORING ETATION

LINT CPERATEON IS FULLY CONTROLLED BY BMSE. CONTROLE BY CU ARE TO BE FIELD BETALLED,

CWWHER TO COORDINATE REQUIRED QOOUEEQIUNOCCEUPIED SCHEDULING WiTh CONTROL
CONTRACTOR FOR IWTEAL BUILDING SETUP PROGAAMMNG. ALL CONTROL OF LINIT DESCRIBED
BELOW IE BY THE BME

1 s
LI 15 & DHILLED WATERMHOT WATER AIR HAMDLING LINET WITH ARSIDE ECOMOMIZER, SUPPLY FAN,

ARD RETURN FAN, FILTER SECTIONS, MOOING SECTION, SUPPLY AR MONTORNG STATION AND
CUTEIDE AIRFLOW MORITORING STATION

USIT OPFERATION B5 FULLY CONTROLLED BY BWS, CONTHROLS BY GG ARE TO BE FIELD ®MSTALLED,
CWNER TO COORDINATE REOUIRED DCOURIEDIUNOCCUPED SCHEDULING WITH CONTROL
CONTRACTOR FOR ISTIAL BULDING SETUR PROGRAMMING ALL DONTROL OF UNIT DESCRIDED
BELOW 18 BY THE BMS.
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A BMOKE EVENT WILL CAUSE THE AHU PEAMISSIVE CIRCLAT TO OPEN, AND THE BLIPPLY FAM
WILL SHUT DOWWH MMEDSATELY.

MANUAL RESET 5 REQUIRED FOR THE SMOKE DETECTOR AT THE FIRE DETECTHIN STSTEM MA®
CONTROL PANEL,

FLS EYETEM SHUTS DOWN THE RELIEF FAN WA THE WFD AUN PERMISEIVE CONTACT.

D\\;Etl;;n! SWCH L EVENT 25 CLEARED, THE BMS AUTOMATICALLY RESUMES MORMAL SYSTEW

LW OF HIGH STATIC SLIPBLY PAN CUTOUT:
HIGH STATEE CUTOUT DFFERENTIAL PRESSURE TRAKSMITTER B WIRED TO THE AHL
"ERERGENCY ETOPT COMTROL CONTACT. IF HIGH BTATIC IS DETECTED IN THE AHU DISCHARGE
SECTION Trill SLPPLY FAN 'WILL SHUT DOWN IMUEDGATELY. THE BakS BIECEVES & HARDW HED
EVENT BI0MAL FROM THE SWITCH, AND ALARMS THE CONDITION. THE SYSTEM 'WILL GO0 INTD
"OFF MODE"
BME WILL WAVE THE ABILITY TO AUTOMATICALLY RESET THIS TO EMABLE THE UNIT UNDER
STANDEY POWER LIPON RESTART THE BWS WILL START THE SLIPPLY FANS AT A LOW SPEED
AND IF THE HIGH DUCT STATIC CUTCUT DIFFERENTIAL PREESURE THRESHOLD &5 REACHED
AGAIN THE DMS VWILL DESABLE THE UNIT AGAIH AND ALARK FOR MANLIAL BESET, WHEN THE
CONDITION 1S CLEARED, THE BMS AUTOMATICALLY RESUMES NORMAL SYSTEM OFERATICN.

L LT TEMPIERATURE SHlFTDOWS
LPOM DETECTKIN OF LOW TEMPESATURE VIA UNIT FREEZESTAT SHUTDOWS AHL SUPPLY Fas,
CLOSE GUTSIDE AR DAMPER, AND ENASLE HOT WATER FLOW THROUGH THE HEATING COIL.
THE BMS TO MITIATE THE APPROFPIBATE ALARMS

HIGH COMDEMSATE LEVEL MLARM:
UPDH DETECTION OFf ik CONDENSATE LEVEL N TrE PRIGARY DRAIN PAN THE BMS TO
IMITWATE THE APPROPRIATE ALARNS

THE BME MOMITORE THE STATUS OF THE LFEEAFE'i'\' SYETEM, AN EQUIPMENT CPERATION ALARM
COMDITION WILL MOT OCCUR DURING AN EVENT. ALL DETECTICN AND INITIATION DEVICES AMD

SYSTEMS ARE ENGRELRED AND PROVIDED DY THE FLS CONTRACTOR,

THE FLE EYSTEM SHUTE DOWVM THE AHL AND THE ASSOCIATED RELIEF, OR RETURK FANE.

EEE SMOKE ALASKM EECTION FOR DETAILS. ON RETURM AIR SKMOSE DETECTION AND SHUTDOWHN.
THE (5 SHUTS DOWWN ALL EXMALST FANS ASSOCIATED WITH THE AHU (FM-L1-08. FN-L2-3 AND
FM-R-2}. {4 LILES4 S¥STEM IS NOT RECRARED TO PERFORM THIE FUNCTION PER THE SAME CODE
BECTKIN].

EEE POINTS LEST FOR DETMLE
:gﬁnML BOINTS A% REQUIRED TO MEET SECUENCE A% DESCRHIED ABDVE TO b

Ll

BEE ATTACHED POEMTE LIET FOR & COMPLETE LIZT OF POINTS FOR THIS EYETEM ALL POINTS
RECUIRED T FERFORM THE SEQUEKCE ARE REQLMRED. PROVIDE ALL TEMPERATURE EENSORE
AND CONTROL DEVICES SHOWHN ON THE PIPING SEMEMATICS,

AR -3 RETURN FAN FLOW CONTROL:
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%liORIZED Eﬁﬂ-ﬁ ARE PROVIDED 1N THE AHU (OUTSHDE AR, RETURN AllR, RELIEF AlR),
ALL MOTOREZED DAMPE!

n

b. R ACTUATORS ARE PROVIDED BY THE CC

¢ RETURM AIR SWOKE DETECTOR 1S PROVIDED AND WIRED BY THE EC. (FLS CONTRAG TR}

d. TEFMikAL UNIT SPACE TEMPERATURE SENGORS PER PLANS

a. TERMIMAL UNIT ERACE COQ EENSORE PER PLANS.

I AVERAGIMG COIL LEAVING AIR TEMFERATURE EENSORS (ONE FOR EACH COIL, HEATING AND
CHILLED WATER)

; DlﬂmEmtElFERATm:sa&uR-:nEE FONTS LET)

[ WT&DEARFLNWHDHING SENGORS ARE mwcnarmmmmnsﬂ WIRED BY O

§ BUPPLY AR FLOW MONITORING V1A FAN INLET EENSCRE. WIRED BY

L OUTEDE AR FLOW MONITCRING EENSORE ARE FROVIDED BY CC

L PREEZESTAT

m. HKGH IFFERENTIAL PRESELURE SENSORS ACROSS EM:H FAS LIMIT SUPPLY DUCT POSITIVE AND
LIKIT HEGATIWE STATIC PRESSURE, AND DESABLE THE F

n. WFD HARCAVARED POMTS MCLLIDE STARTSTOR, SPEED STATUS, CURRENT SENSING RELAY 5
FROVIDED AT EACH FAN VFD, OTHER FOINTE ARE BACKET.

THE SUPFLY FAN &HD RETURN FANG ARE DN

THE DUTSIDE AR ESOLATION DAMPER MODULATES TO MAINTAIN MINBUM YENTILATION, OR FOR AIR
ECONOMIZER,

THE RETURN AR DAMPER MODULATES INVERSELY FROPORTIONAL TD THE OUTEIDE AR DAMPER
WITHIN A RANGE THAT 15 REEET BY THE OFERATING EXHALET AR WIA A CALCULATION,

THE RELIEF DAMPERS ARl CLOSED,

THE SPACE UNCCCURED HEATING AND COOUMG SETPOINTS ARE EMABLED.

ALL UMDCCURED HEATING AND COOLNG SETROINTS ARE TO 8E MANTAINED BY DPERATING THE
AL SLIPPLY FAN AND THE VAW TERMNAL UNIT, NOTE W ART SPACES THESE ARE THE SaME
BUPPLY AR TEMPERTURE REEET 15 THE BAME AS N DCCURMED MODE.

WHEM THE AHU IS CONTROLLED TC THE CCCURED MODE, ALL AHU PUMCTIONS ARE ENASLED, THE
OUTEI0E AIR FEOLATION DAMPER MODULATES TO AT AN MAX LUK VENTILATION [EXCEPT WHERE
CO2 LEVELS ARE LOW IN JONES THA mav DEEMAND CONTROL VENTALATION], OR FOR s
ECCHORMIZEA. THE AHL SUPPLY FAN DPERATEE TO PROVIDE ARFLOW TO THE VAW TERMINAL URITE
BY MASNTIAMNG THE DUCT ETAIC PREESURE. THE AHL BHALL DEFAULT TC THIE MODE IN THE
EWENT THAT COMBUNICATIONS WITH THE B 15 LOST

AHUA =3 SUPPLY ARFLOW CONTROL
THE Bl WL MODULATE THE SUPPLY Fas(S) AR YOLUME WA DS TO MAINTAIN THE DUGCT

STATIC PRESSURE BETPOINT (RITIALLY 1.5 W.C). A DUCT STATIC PREBSUARE FROGE IS LOCATED N

THE DUCTWORK PER THE MECHANICAL DAMWINGE.

THE D(H.INE EUI. IJIE-L'.H‘FUSE !IR TEHPE?ATLIE 04T SETPOHNT SHALL BE RESET BETWEEN

SO AND S5 (M INCREMENTS OF NOT MORE TrAM 0.5°F) IF HO HUMIDITY SERSOR ON AHL-L1-2
EXCEEDS THE HilH LIMIT FOR OMNE HOUR [ADJL. MOTE THE ROOM SETPOINT HIGH LIMIT B INITIALLY
E5% RH, BUT 15 INCIVIDUALLY ADJUISTASLE, AND THE AHLI-L1-2 RETURN AR SPECIFIC HUMIDITY 15
SET AT B0 GRAINS (AL ARNY HUMIDITY SENSOR ON AMU-L1-2 EXCEEDS THE HIGH LIMIT FOR MOAE
THAN & MINUTEE THEW RESET THE DOOLKNG COIL DAT SETPOENT LOWER. THE DEFALILT COOLING
COIL OAT SETRHNT EHALL BE 0.5 °F,

THE REHEAT COIL DAT SHALL BE RESET BETWEEM 55'F AND A5'F (M INCAEMENTS GF NOT MORE
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BUILDING STATIC FRESEURE FOR THE DONE ASEOCIATED WITH AHU-L1-Z IE CONTROLLED BY THE
RELIEF DAMFER OFERATION, AND THE RETURM FAN OFERATHIN. THE DIFFERENTIAL PRESEURE
TRANSMITTER BETWEEN THE LEWEL 2 CIRCUSATION SPALE AND THE DUTSIOE 5 USED To
DETERMINE THE STATIC FRESEURE ASSOCIATED WiTH AHL-L1-2. THE BMS SHALL DETERMINE IF
ANY ONE BENSOR 15 OUT OF RANGE, IGNORE AND ALARM THAT SENSOR ACCORDINGLY THE
STANDARD DEVIATION USED SHALL GE BETWEES 30 AND 40% OF THE MEASURED WALLIE

‘THE RETURMN FAN EHALL OPERATE F THE SUFPLY FAN IS OPERATING. THE RETURM FAN EHALL
CPERATE AT A SPEED PROPORTIONAL TO THE SUPBLY FAN SMUED WITH AN OFFSET CALDULATED
BY THE BMS. THE CALCULATED OFFSET SPEED BHALL BE MODIFIED BY THE DCOURIED AND
DCCURPIED VENTILATION AR CONTROL MODEE, AND THE 2ONES WITH OEPRATING DEDICATED
EXHALIST. REFER T THE AIR BALANCE SCHEDULE POR THE SUMKBATION OF AIRFLOW FOR EACH
WODE FOR EACH ZONE. SHALL SET MMIMUM AND MaXIMUM FAN EPEED SETTINGE FOR EACH OF
THE FOLLOWING MODES FOSR AHULE 2 (ECONDMIZER, VENTILAT DN MODE CCCUFED ARD
VENTRATION MOGE UNCCCUMED). THE RELIEF DAMPER 'WILL MODULATE OPEN CLOSED TO
MAINTAIN THE BUILDING EPACE STATIC PREESURE SETPOINT + Q.05 W, G, (ADUUSTABLE) TO THE
DUTS0E. CYGLE FANS LEAD LAs DPERATION 7O MANTARN EQUAL RUNTIME, AND FROVIDE STATLIS
AL ALARM FLBCTIONS AND ALTOMATICALLY ALTERIMATE LEAD AMND: LAG FANS LIPON FALLIRE

FELY AR HANDLING USST DES L ELLSTER B
URIT 155 8 CRLLED WATERMOT WATER AIR FANDLING LNIT WITH ARSEE ECONOMUEER, SLIPPLY FAN,

FILTER SECTIIM, MDING SECTRR, AND OUTEIOE ARFLOW MIONITORING STATION THAT
OHLY THE SUTHTTRILIK

UKIT CPERATION IS FULLY CONTROLLED ¥ BMS, CONTROLE BY GC ARE TOBE FIELD METALLED.

CWSER TO COORDINATE REQUIRED DCCuSEDUNOCCURMED SCHEDULING WiTH CONTROL
CONTRACTOR FOR WTAL BUILDING SETUR PROGAAMMMNG. ALL CONTROL OF UNIT DEECRIBED
BELCMW |5 BY THE BME

MOTORIZED DAMPERS ARE PROVIDED BY THE FACTORY (OUTEIDE AR. RETURHN AIRL
CUTEDE Al EEOLATION DAMPER NEAR LOUVER 15 PROVIDED BY MC

ALL MOTORFED DAMPER ACTUATORS ARE PROVIDED BY THE CC
RETURM AIR SMOME DETECTOR |15 PROVIDED AND WIRED BY THE E.C.{FLS CONTRACTORL
E&I'IL'ELRE;“NG AR TEMPERATURE SENSCIS {ONE FOR BACH Q0L HEATIG AND CHILLED
DUTS0E AR TEMPERATURE BEMSOR (EEE POWNTS LSET)
mmﬂ_m_um MOMITORING SENSORE ARE PROVIDED WITH AHLU AND WIRED BY CC
HIGH DIFFERENTIAL PRESEURE SENSORS ACRDES EACH FAN LIMIT SUPFLY DUCT FOSITIVE AND
LINIT HEGATIVIE STATIC PRESSURE, AND DESABLE THE FAN
§ WFD HARDAWWIRED POINTS NCLUDE START/STOR, SPEED, STATUS. CURRENT SEMSING RELAY I
FROAVIDED AT EACH FAN PER ATS DRAWINGS, OTHER POINTE ARE BACNET. RUN PERMISSIVE
CONTACT AT VT 5 UTRIZED BY ATS T0 INTERLOCK WITH ASSOGIATED D4 MOTORIZED

appap

-1 -

SUPPLY FAN IS EMAELED SUPPLY FAN STATUS 13 VERIFIED.

THE SUPFLY FAK WILL OFERATE FOR A MINIWUM OF 30 WNUTES OR UMTIL THE SFACE
TEMPERATURE 15 WITHN THE RESPECTIVE UNOCIUPIED SETPOINT DEADRAND
WENINUM OUTEIDE AF DAMPER POSITION SETPOINT 5 CLOSED [COMMAKD 0% OPEN|,

FOR UNGCCUPED COOUNG: ARSDE ECONOMIER CONTHOL |13 ENABLED. RETURN FANS ARE
EMNASLED T MAINTAIN MECHAMCAL ADOAM BTATIC PREESURE, AND RELIEF DAMPERS START! STOR
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ARD WMODULATE TO MAINTAIN SPACE STATIC PRESEURE. THE OUTSIDE AR INTAXE DAMPER 13 OPEN
'WHEM ARSIDE ECONDMIZER 15 AVAILAELE. THE COOUNG MODE EEQUENCE BELOW 15 ENAELED AS
RECAHRED TO MAINTAIN THE SPACE UNGCCURIED COOLING SETROINT,

FOR UNOCCUPED HEATING: AIREIDE ECONOMZER IS5 NEABLED. MIEMLUM DUTSIZE AIR DAMPER
POSITHON SETPOINT 15 CLOSED (COMMAND 0% OPEN} AND OUTSEDE AR DAMPER B CLOSED, RELIEF
DAMPERS ARE CLOSED. THE HEATING MODE SEQUENCE BELOW IS ENABLED AR REQUIRED T
MAINTAIN THE EPACE UNDCCUPIED HEATING SETPOMMT.

WHEN THE AHU |5 CONTROLLED TO THE OCCUPIED MODE, ALL AHU FUNCTIONS ARE ENABLED,
AFTER SUPPLY FAN STARTUR THE VPO WILL MODULATE THE SUPPLY PAK TO MAINTAN THE SET
SPEED. THE AHU DPERATEE IN DISCHARGE Al TEMPERATURE CONTROL MODE, THE AHL SHALL
DEFAULT TO THIS MODE IN THE EVENT THAT COMBUNICATIONS WTH THE BAES 3 LOST.

THE EYSTEM WILL BE SETUR TO ALLOW FOR DELIVERY OF AT LEAST £5% THE SLIPPLY FAN DEEAGN
EUPPLY ARFLOW UNDER COOLEG OR HEATING OPERATION FOR PROPER FAN MINIMUM FLOW
OPERATION.

A DISCHARGE AR TEMPERATURE CONTROL:
;E%mrémrm.s THE UNIT T MATNTAIN & SUPELY AF TEMPERATURE PER THE SAT RESET
IF THE AHLI 15 AT THE MINIUM CUTSIDE IR FLOW SETPOINT, THEN WRAEDE ECONOMIZER IS
EMABLED WHEM THE MIXED A TEMPERATURE 15 GREATER THAN 1 °F ABOVE (OR A5 MODIFIED
BY THE STACH EFFECT MITIGATION MODE TO A5 WUGCH A3 3 *F BELOW) THE DISCHARGE AR
TEMPERATURE BETPOINT FOR MORE THAM § MINE [AD.},
AIRSOE ECONOMZER CONTROL |5 ENADLED AS THE FIRET STAGE OF COOLMG. N AIRSIDE
ECOMOMIZER MODE MODULATE THE MIXED AIR DAMPERS TO MASTAIN & MIXED AR
TEMPERATURE GREATER THAN 1 °F (OR AS MODIFIED BY THE STACK EFFECT MITHEATION MODE)
ABOVE THE DISCHARGE AR TEMPERATURE SETPOINT, THll OUTSIOE A%t DAMPER WILL
MODLULATE BETWEEN THE MINIMUM OUTSIDE AR SETPOMT AND +00% OUTSDE AIR. THE
RETURN AIR DAMPER EHALL MODULATE IMVERSELY PROPOATIONAL BETWEEN 100% OFEN (AT
THE MBIMUS OUTS0E AlR POSTION] AND FULLY CLOSED. IF THE DUILCENG IS 1N STACH EFFECT
MITHRATICON MODE THE HEATING VALVE SHALL BE ALLOWED TO OPERATE TO MAMTAIN THE SAT,
UNLESS THE OUTSIDE AR OAMPER IS AT 100% OPEN. F THE OUTSIDE AIR DAMPER IS AT 100%
AND THE QUTS0E AR TEMPERTURE 15 LESS Teids Trill BETURN AR TEWPERTAUAE Tl Tl
BME SHALL MODULATE THE COOLING DONTROL VALVE TO MAINTAIN THE DISCHARGE MR
TEMPERATURE SETPOINT, AWD DIEABLE THE HEATING CONTROL VALVE. IF THE DUTSIDE AIR
TEMPERATURE |5 GRELATER Thiah Tl TETUIN AR TEMPERATURE THIEN ThE AIRSIDE
ECOMOMIZER CONTROL 5 DISAEL ED AND THE QUTSIDE AR DAMPER IS ENABLED TO THE
MEMINIUA DUTEIDE AR SETPOINT (I THIS FULL COCLING COMDSTION STACK EFFECT MITRRATION
WA DI T MOCHFY THE CUTSIDE AlR Dol i POSITION
THE EMS MODULATES THE CHLLED WATER CONTROL VALVE AS THE SECOND BTAGE OF
COOLING TO MAINTAIN THE UNIT HECHARGE AR TEMPERATURE FER THE SAT SETROINT
ESECUENCE BELOW.

HEATING iS5 ENABLED WHEN THE BUPPLY MR TEMPERATURE |5 LESS THAN 0.5 *F [ADU. ) BELOW
THE DISCHARGE Al TEMPERATURE SETPUINT FOR MORE THAN § MING (A0
+  THE BMS MODULATES THE HEATING WATER CONTROL VALYVE TO MAINTAN THE UNIT

DISCHARGE AR TEMPERATURE PER THE SAT SETPOINT SECUENCE BELDW, MOTE: IF THE

BUILDNG |5 M ETACK EFFECT MITIGATION BIODE IT IS POESIELE TD BE HAVE AIREDE
ECOMUMEER EMABLED FOR FRESSURIZATION CONTRICL, WHILE ALSD HAVING THE
HEATIG WATER VALVE ENARLED

B BUPPLY AR TEMPERATURE CONTROL
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TO MAINTAIN QUCUPIED MODE SETPOINTS. OFTMAL ETART CONTROL WiLL ADUUST THE START
TIME EACH DAY TO BRING THE ZOMES TO DOCUPIED HEATING SETPOINT MMEDIATEL Y BEFORE
SCHEDULED QOEURANGY. THE BAES WILL ANTICIPATE THE TIME PERIID REQUISED TO 'WaARM L9
THE ZOMES T QCCUPIED HEATING SETPOINTE. THE AUGORITHM BHALL, AS & MINIMUM, BE A
FUNCTION OF THE INFFERENCE BETWEEN SPACE TEMPERATURE AND OCCURED SETPOINT AND
THE AMCUNT OF TIME PRIOR TO SCHEDULED OCCUFANCY

F. WORMING COOL DOWN MOCE
THE VAN TERMINALS ARE COMMANDED INTD MORMING COOL DOWWN MODIE BY THE BMS. T
PRIMARY AFL WALVE SHALL MODULATE OPEM. OPTIMAL START CONTROL WL ADUUST THE
ETART TIE EACH DAY TO BRING THE ZOMES TO DCCUPED CODUNG SETPOINT IMMEDIATELY
BEFORE SCHEDULED DCCUPANCY, THE DME WILL ANTIOPATE ThE TIME PERIOD REQUIRED TCr
COOL THE ZONES TOOCCUPIED COOLMG SETPOINTS. THE ALGORITHM SHALL, AS A MikiMLM,

BE A FUNCTION OF THE NFFERENCE BETWEEN EPACE TEMPERATURE AND OCCLPED SETPOINT
AND THE AMOUNT OF TIRE PRIEIR T SCHEDULED OCDUPANCY,
2 UNCCOUPMED MODE
A HEATRG

THE WA\ TERMINALS ARE COMMANDED INTO: UNOCCUPED MOOE BY THE BMS. THE STANDEY
MIODE EHALL CLOSE THE PRIMAAY AIR VALYE. UPON A CALL FOR HEATING THE PRIMARY AIR
WALVE SHALL OPEN TO THE MINIMLS POSITION, THE VAY TERMBUAL SHALL MODLILATE HEAT TG
MAINTAIN A SPACE SETPDINT OF 82°F (TI°F « 11°F BiAS) REFERENCE THE MR HANDLNG UNIT
SEQUENCE OF ORERATIONS FOR MINIMLIM AIRFLOW RECUHREMENTS. THE CONTROLS
FRACGRAMMER 'WILL DETERMNE WHICH ADDITIONAL BOXES WILL CPEN TD ASELRE MINIM LI
:.IEDFRLU\'I' AT THE AIR HANDLING LNIT. (WERIFY SYSTEM CAPABILITY, AS BUILT PROGRAMKED
CAGH)

CO0L PG

THE WA TERSINALS ATl COMMANDED INTO UNQLOURED MOOE BY THE BMS. THE STANDEY
MWIODE EHALL CLCHE THE PRIMARY AIR WALWE. UPDHN & CALL FOR COOUNG THE PRMARY AR
WALVE WILL MOOULATE BETWEEN MAXIMURM AND MINRUW SETTINGS TO MAUNTARN THE IOME
COOLMG SETPOINT OF B5°F (FFF + 12°F BIAS) REFEREMCE THE AR HANDLUING: UNIT SEQUENCE
OF DPERATICNS FOR MINBIL 8RN BEQUIBEMENTS. THE CONTROLS PROGRAMMER WL
DETERMINE WHICH ADDITIOMAL BOXES WiLL OPEN TO ASSURE MINIMUM ARFLOW AT THE AR
HANDILIMG UNIT. (VERIFY S¥STEM CAPABILITY, AS BUILT PROGRAMMED APFROMNCH]

Archilacire
LMn::=
Inferiars H U I N
Enginearing -Exsentisls -Delyvery
1725 WESTLAKE AVE N SUITE 300
B Eecnrd divertis, Bt 501 SEATTLE, WA 88104

Geaik, Wazhington 82104
T 2005 G52 4G

F 206 M3 926

et e e i

P 206) 285-7100 F: (206) 2857111

ART S P&
UPIED MODE

A MRFLOW
THE FRIMARY ARt YALVE WILL MODULATE T MAINTAIN THE SCHEDULED COOLBG PREAARY
MAKIMUS ARFLOW.

B HEATRO
MODULATE THE HEATING WATER COMTROL VALVE TO MAINTAN THE 20ME TEMPERATURE AT:
FrF 405

G, EXHALIET STATUS MINMUM CUTSIDE AIR DONTROL
BAME WL MONITOR EXHALLET FAN STATUS AND STAGE THE MARELIF AFL FOR THE EXHAUST
SYSTEM THROUGH THE WAV SUPFLY SYETEM ACODRINNGLY. SEE THE'-'A'.'BMBEH’EEILLEFDFI
THE ASSOCIATED EXHALIET FAN THAT EACH YAV BOX IB INTERLOCKED
M TO 5L THE OUTSINE AIR REQUIRED FOR EXMALEST AND mwmz THAT T0 THE GUTSOE
AR RECUIRED FOR VENTLATIIN AND BRMNG IM THE GREATER OF THESE TW(Q OUTSDE AR
CUANTITIES

H ZOHE PRIMARY MINBLIK &IRFL O
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1

EAT SETPOINT!

EAT REEET: SPACE TEMPERATURE CONTROL IE MEASURED BY A SINGLE THERMOSTAT, THE SAT

Eﬁg&éﬁ&m&@u@!u TOMAINTAIN SPACE TEMEPHATURE. RESET SAT BETWEEN B4°F [ADJ ),
I

THIS EEQUENCE IS BASED OM ASSRAE ETANDARD £3.1-2007 AFPENDIX A, HOTE THIS OPERATION IE
REQLHRED BY THE 2016 SEATTLE MECHANICAL CODE (EMCH SEECTION 4033.2 WHEN MOT iIN
ECOMOMIZER MODE, MODULATE THE OUTSHOE AN DAMPER TO MANTAIN THE CALCLILATED AIRFLOW
OF AS MODIFIED BY TH ERTACK EFFECT MTIGATION SEQUENCE,

OUTSROE AR YENTILATION COMTROL B VIa SPACE CO SENSOR

AR HANDLING UNITS HAVE TWE SCHEDLLED VENT CFME. THE AHLI BOS WILL LISE THE "MIN WVENT
CFLF DURBSG LOW DCCUPAMCTY.

THE DCCUMED SPACE SO LEVEL WILL BE COMPARED TO OUTSIDE AR 002 LEVEL AND THE
RECUIRED bMIRRA OUTEDE AIRFLOW WILL BE REDUCED MO LESS THAN THAT REQURED TO
MAINTAIN SPACE CO2 LEVELS AT 70 PPRI ABOAVE DUTSIDE AIR LEVELS

THE B WL ACTIVELY BRESET THE “ACTIVE VENT CEM SETRPOINT BEQUIRED FOR THE ZONE
REGARDLESE OF COG COMPARIEOM STATIUS THE “MAX VENT CFW VALLIE WiLL MOT BE EXCEEDED.
N CASES WHERE THERE ARE MULTIFLE ROOME 0N ONE ZONE 'WITH MULTPLE OO2 SENSORS THE
CO2 SENEORS SHALL DE AVERAGED

OPERATE CORARESPONDING DAMPER{S) FULLY OPEN BEFORE FAN ETARTS

ucaLFlEl:l WIODE
DEADEAND
THE PRIMARY AR YALVE WILL BE REDUCED TO THE FRIMARY MBMUM AIRFLOW WHEN 20NE
TEMPERATLIRE 15 WITHIN A § *F DEADBAND. THE BWS SHALL ALWAYS MAINTAIN A MIMMUM § °F
DEADEAND BETWEEN COOLNG AND HEATING EETFOINTS. THE MIMMUR VALVE POSITION |5 THE
GREATER OF THE 20% OF THE PRIMARY MAX AIRFLOW AND Tril SHHIMLIM AIRFLOW REQUIRED
T VENTILATE THE ZOME (EEE ZONE PRIMARY MINIMLIM AIRFLOW)

I COOLRNG
THE PRIMARY AT VALVE WILL MODALATE EETAWEEN MAXIMUM AND MINIMUM SETTINGS TO
MAINTAIN THE ZONE COOLING EETFOINT OF: T5°F THE
MINIMIUR WALVE POSITION 15 THE GREATER OF T W.L'n’é KANIWLIM AND THE MINIMUM AIRFLOW
REDUIRED TC WENTILATE THE 20ME {SEE 20NE PRIMARY MINIMUM AIRFLOW). DESGHN PRIMARY
AND FRIMARY MAX, AR ECHEDULED, IS THE DESIGN MAXINUM AIRFLOW BASED O8N KNOWN DATA
AND SUBSECUENT CALCULATIONS

NOTE: WAV BOXES SHOMN DN FLOOR PLANS WITH MULTIPLE THERMOSTATS SHALL COMTROL TO
AN AVERAGE TEMPERATURE BETWEEM ALL THERMOSTATS DMS SAALL HAVE THE OPTION TO
SET OME OF THE ¥OME THERMOSTATE A5 THE MAETER. IN THIS MODE OF GPERATION, SLAVE
THERMOETATE WILL BE MONITORED BUT HAVE NDO EFFECT ONUNIT CONTROL.

C. HEATING
{EN ZONE T-E“’EHATLEKE FALLS BELOW THE ZONE HEATING EETPOSNT 70°F [OF § °F BELOW
SETPCINT) THE FIRET STAGE OF HEATRG SHALL BE ENADLED.
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THE PRIMAR'Y MISIN LK AFFLOW REJUIRED AT EACH Z0ME & THE GREATER OF THREE
COMNETRAINTS AS FOLLOWS:

WALVE MIbE THIS 55 THE MINIMUM AIRFLOW RECUARED FOR THE WAY BOX TO
OPERATE CORRECTLY. IT CORRESPONDS WITH THE PREESURE TRANEOUCER LOWER LIMIT OF
DA W OF ARPLIFIED" VELOCITY PRESSURE ACROSS THE PLOW MEASLIRNG DEVICE AS
DETERMINED FROM OATA PUBLISHED BY THE VAV BOK MANUFACTURER.  CONTROLS
CONTRACTOR EUBMITTAL DATA TO INCLUDE MINIMUM AIRFLOW PRESSURE TRANSOUCER
LETER LIAT VELOCITY PRESSURE

oA

MEMINKA FRIMARY AR: THIS 13 THE MIMIMUM AIRFLOW REQUIRED TO WENTILATE THE ZOME
BASED OM THE DESIGN MAX VENT CFM OF EXHALIST MAKEUP AL CFM AND THIE DIESIGN MAX,
OUTEDE AiR FRACTION. THIS WALUE 15 NOT CALCULATED AND i3 AS LISTED I THE VAN BOX
ECHEDULE.

oR
20 PRIMARY MAX AIRFLOW, AE ALLCWED BY 3012 WSEC/SED, NOTE: THE 1 ALREADY
CALCULATED INTO SETPOINTS IN VAY BCHEDLULES

. CONTROLLER SETPOINTS.
CONTROLS COMTRACTOR SUEMITTAL DOCUMENTATION SHALL WICLUDE THE CONTROL SYSTEM
TERMMOLOEY T0 DESCRIBE THE FOLLOWING SAY BOX SETPOINTS [NOTE: ATS PONT TAGS ARE
USED FOR EXAMPLE ONLY. THE CCWILL REVIEE AS REEDED,)

FHIM MAK" = SCHECULED FRIMARY MAORMLIN COOLING SN = ATS “OCEUPIED CODUBG MaX
CFll [THIS VALUE RESIDES IN VAY CONTROLLER)

GREATER OF “VALVE MIN" O “ACTIVE VENT CFM" ("UKNIT 054 %" = ATS DCCURIED COOLING MN
CF [THIS VALLIE IS CALCULATED IN PROGRAMMING AND WRITTEN TO THE AV CONTROLLER)

PHIM BN = SCHEDULED PRIBARY MINIMUM HEATNG CFM = ATS OOCURMED HEATING WA CFM
[THIE WALLE RESIDES IN VAN CONTROLLER)

THEATIRG MAX" = SCHEDULED PRIMARY MAOMUL HEATING CFM = ATS "O0CUPIED HEATNG MAX
CFM (THIS VALLIE RESIDES IN VAV CONTROLLER)

GREATER OF “WALVE MIN® OR “ACTIVE VENT CFR" 1 UNIT 054 %° = ATS COCUPED HEAT NG MIN
C:FRA (THIE VALUIE |18 CALCULATED IN PROGRAMMING AND WRITTEN TO THE VAV CONTROLLER)

WALVE MIN = SCHEDULED VALYE MINILIM CFM = ATS - RESINES N PROGRAMM»NG
"M WENT CFW = BCHEDULED VENTILATION {O5A) CFM = ATS -~ RESIDES N PROGRAMMING

“WAX VENT CFW & SCHEDULED WENTILATION [DEA) OVERRIDE OFll = ATS - RESIDEE iN
FROGRAMMING

“ACTIVE VENT CFM™ BETPOINT IS THE CURRENT WENT CFM SETPORNT. EEE CO2 CONTROL AND
EXHALIET STATUS SEQUENCE FOR DETALE

4 WEMINUM QUTEIDE AR CALCULATION PROCEDURE:
THE FOLLOWNING ARE UTILIZED ™ Z0OME VENTILATION EFFECTIVEMESS

PARGMETERS
CALCLAATION PER ASHRAE 0212010 APPENDK A
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C. VENTILATION CONTROL WIA SPACE CO2 SENSOR
WA BOXES SERVING ROOMS WITH Two SCHEDULED VENT CFMS WILL HAVE TWO VENT CFMS
PROCAAMMEL, "MIN VENT CFWT AND WAX VENT CFM" [SEE VAN SCHEDULE). THE WAV BOX WILL
USE THE "WIN VENT CFM” DURING LOW OCCUPANCY.

THE CCOUPIED SPACE GO LEVEL WILL BE COMPARLD T0 OUTSIDE AR 02 LEVEL AND THE
REQUIRED: MIKIMUM OUTSIDE AWFLOW WILL BE REDUCED MO LESS THAN THAT REQUIRED TO
MAINTAIN SPACE CO2 LEVELS AT T00 PPM ABCOVE DUTSIDE AIR LEVELS.

DR WHEN THE EXHALST FAN E5 ON THE MANIMUS VENTRATION SETROINT WILL I USED T
ENSURE MAKELP AIR,
THE BME WILL ACTIVELY RESET THE "ACTIVE VENT CFWF SETPOINT REQUIRED FOR THE ZDNE.
Eicsmmagss OF GO COMPARISON STATIES THE "MAN VENT CFWC VALUE WLL MOT BE

IN CABES WHERE THERE ARE MULTIFLE ROOME DN ONE ZONE WITH MULTIPLE CO2 SENSORS
THE G2 SENSORS SHALL IE AVERAGED

A EXHALIET STATUS MINMUM CUTSIDE AIR DONTROL
B WL MONITOR EXHALIET FAN STATUS AND STAGE THE MAKELIF AR FOR THE EXHALET
SYSTEM THROUGH THE WAY SURPLY SYSTEM ACCORDINGLY, SEE THE VA BOX SCHEDLEE FOR
THE ASSOCIATED EXHALET FAN THAT EACH WAV BOX IB INTERLOCHKED 'WITH.
BME TO 5L THE OUTSI0E AIR REQILRED FOR EXMSLEST AND CONPARE THAT T0 THE OUTSIDE
AR RECUIRED FOR VENTLATHIN AND BRMNG IM THE GREATER OF THESE TWO OUTSOE AR
CUANTITIES

E ZTOME PRIMARY MINBILIM SIRFLOW
THE PRIMAR'Y MINIM UK ARFLOW REQURED AT EACH ZOME 5 THE GREATER OF THREE
COMETRANTS A FOLLOWS:

WALVE MISRLIL POSITION: THes &5 THE MINIMUM AIRFLOW RECUIRED FOR THE VAV BOX TO
OPERATE CORAECTLY . IT CORRESPONDE WITH THE PRESSURE TRANSOUCER LOWER LIMIT OF
00T WIC OF "AMPLIFIED' VELOCITY PREESURE ACRDES THE FLOW MEASURMG DEVICE AS
DETERMINED FROM DATA PUBLISED DY THIE VAW BOX MANUFACTURER.  CONTROLS
CONTRACTOR SLUBMITTAL DATA TO INCLUDE MINIMLUM AIRFLOW PRESEURE TRANSOUCER
gﬂ'& LIMIT VELDCITY FRESSURE.

WENIWILM PRIMARY AR THE 15 THE NENIRUM AIRFLOW AECUSAED TO WVENTILATE THE 2OME
BAEED ON THE DESIGN MAX VENT CFM DA EXHALIET MAKELIF AR CFM AND THE DESIGN MAX
CUTS0E A FRACTION. THIS VALUE @5 NOT CALGULATED AND 1§ A5 LISTED & THIE VAL B0
BCHEDULE.

oA

200 PRIMARY MAK AIRFLOW. AS ALLOWED BY 2017 WSECISED. NOTE: THd 25 ALREADY
CALCAAATED INTO SETPOINTES IN VAY SCHEDULES

G CONTROLLER SETPOINTS
CONTROLS CONTRACTOR SUBMITTAL DOCUMENTATION SHALL MCLUDE THE CONTROL SYSTEM
TERMINOLOGEY T DESCRIBE THE FOLLOWNG WAY BOX SETPOINTS [NOTE: ATE POINT TAGE ARE
USED FOR EXAMPLE CrHLY . THE GG WILL REVIEE A5 MEEDED ¢

PRIM MAXT = ECHEDULED PRIMARY MAOMUM COCLING TR = ATS "DCOUPIED TOOLMNG M
CPW (ThaS VALLIE RESIDES IN vay CONTROLLER)
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SCHEDULED MM VENT AND THE SBCHEQULER MAX VENT, WHERE APPLICABLE,

DISPLAY Zps sed Vil VALLIES 0N THE GUIL

i, WINCGCLPTED MODE
A AIRFLOW
THE PRIMARY AR WALVE WILL MODULATE TO MAINTAIN THE SECHEDULED COOLIMNG PRIMARY
WM AIRFLOW

HEATEG
WCDULATE THE HEATING WATER CONTROL WALYVE TO MAINTAN THE ZONE TEMPERATURE AT
TrF +- Q5

G, EXHALUST STATUS MINSBLIM CUTSIDE AR CONTROL
BME WILL MONITOR EXHALIST FAN STATUS AND STAGE THE MAKELIP AR FOR THE EXHALIST
EYETEM THROUGH THE VAW SUPFLY SYSTEM BY PROVIDING THE SCHEDULED FRIMARY
WANIMUS AIRFLOW RATE. SEE THE Vay BOK SCHEDULE FOR THE ASSOCIATED EXHAUSET FAN
THAT EACH VAW BOX 15 INTERLOCKED WiTH
BME TO 5UM THE DUTSICE AIR REQUIRED FOR EXHALIST AND COMPARE THAT TO THE DUTSIDE
AR Mr.;u_l.lgsn FOR VENTRATHIN AND BRING IN THE GREATER OF THESE TWO OUTHDE AR

HUMIDIFEERS ARE ELECTRIC STEAM HUMIDIFIERS, A DISFERSION TUBE INJECTS STEAM FROM THE
HUMIDIFEERE INTD THE DUCT. HUMIDIFIERS RECEIVE MARE-UP WATER FROM A CENTRAL WATER
SCFTEMER. WUMIDIEER TYPE ARE RO WHICH HAVE A% INTERNAL MECHANICAL FLOAT THAT

ALLOWYS THEM TO MGRE FINELY CONTROL HUMIDITY. EACH HUSMDIFIER HAS & CONTROLLER WITH A

BACKET CONNECTION. THE BAES BONITORS RO RELATIVE HUSIDITY ¥ THE HUMIDIFIERE FOR
CONTROL OF ASSOCIATED AHU COILING CONL QAT

ELEMENTS
ENEI OF EEASDOH DRARM WVALVE.
MAKE-LIF WATER BOLENDID VALVE.
LW WATER CUT-0FF SWITOH
DUCT HUKDHTY HIGH LMIT SENS0R WIRED BY THE 0C

a2
b
o
L]
"
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ASIAN ART MUSEUM
REV 2017-09-01
BMS CONTROLS DESCRIPTION

GREATER OF “WALVE BIN" GR “ACTIVE VENT OFM™ [ "LINIT 084 %" = ATS “CCCURED COOLING BIN"
CFMl (THES VALLIE 1B CALCULATED IN PROGRAMMING AND WRITTEN TO THE WAY CONTROLLER|

“PRIM BN = SCHEDULED PRIBERY WENIMUM HEATRG CFM = ATE "DLCURED HEATING MEX" CFM
[THIE WALLEE REEIDES IN Vil CONTROLLER)

"HEATING AKX = ECHEDULED PRIMERY MAXM LI HEATING TPl = ATE “OCCUPIED HEATIMG MaX"
CFM (THIS VALUE RESIDEE IN VAV CONTROLLER|

GREATER OF %ALVE MIN® OR "ACTIVE VENT CFM™ 1 “URIT 084 %" = AT “CCCUMED HEATIHG MIN"
CFW (THES VALLIE 15 CALCULATED IN FROGRAMMING AND WRITTEN TO THE WAV CONTROLLER)

WALVE MIN = BCHEDULED VALVE BMIMIMUM CFM s ATS - RESIDER 1N PROCRAMMBSD
W VENT CPU = SCHEDULED VENTILATION {0:5A) CFM = ATS - RESIDES N PACGRAMMING

"MAX VENT CFWT = SCHEDUALED WENTILATION |C5A) OWVERRIDE CFM = ATS - RESIDES IN
PROCREAMPMING

ACTE WENT CFW BETPOINT B2 THE CURRENT VENT CRWl BETPOINT. EEE CO2 CONTROL ANDH
EXHALIET STATUS SECAENCE FOR DETALE

D, WENINUM OUTEIDE A% CALCUILATION PROGEDURE:
THE POLLWING PARAMETERS ARE UITILLEED m VENTILATEM EFFECTIVENESS
CALCALATION PER ASHRAE B2.1-1010 APFENDI A:

E  MORMING WARMLLIP MODE
THE ¥AY TERMINALS ARE COMMANDED INTO MORMING WARM UPF MODE BY THE BME. PRIMARY
AIR VALVE SHALL OFEN TO THE MISIMLIM POSITION. THE VAV TERMBAL SHALL MODLILATE HEAT
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BMS CONTROLS DESCRIPTION

. ROOMAREALTIVE HLUIMIDITY SENSOR WIRED BY TeE O,
@ DUCT MOUNTED AIRFLOW SWITCH WIRED BY THE C.C.

THE BMIE SHALL CCHTIMUOLIELY EMABLE THE HUMIDIFIER IN ORCER TON RECEIWE THE ROOM
HUMIDITY, THE HUMDIFIER CONTROLLES SALL MODLLATE THE SCR HEATING ELEMENTS N 0RDER
T MAINTAIN THE HUBIDITY EETPOINT OF 50% AH +L1% (ADJUSTARLE O THE HUMINFIER CONTROL
PAMEL}. IF THE DUCT HKIH LIMIT HUMIHTY SETPOHNT {80% RH], THEN THE HUMIDWFIER WILL REDUCE
THE SxaMAL 7O THE S0 ELEMENT INSTEAD OF TURMING OFF

hl! HUEgIP— Eg s&iﬁ :imumuﬂ:nmw CPERATED THE DMS SriaLL SEND T

5 Fi s
JURSEA
THLA 01

ey

HUMIDIFER AN EMD OF EEAS0ON DRAR SI0MAL, AND THE HLIMINFIER WLL £LOSE THE MAKE-LIP
WATER EDLENOD WALVE AND OPEN THE DRAN VALVE. IF THE HUMIDITY |1E BEELOW G0 RH FOR &
MINUITES, THEN THE BME SALL REMOVE THE END OF SEASON DRAM SIGHAL. AND THE FUMIDIFIER
SHALL RESUME NORMAL OPERATION

Lo WATER LEVEL CUTOFF, LOSE OF AIRFLOW

INFR&RED ELECTRICAL HEATERS RADHATE HEAT ONTO THE SKYLIGHTS IN THE ATTIC AND MEAR THE
MAIN ENTRY. N EACH OF THE THREE ATTICS AMD AT THE TOR OF THE MAIN ENTRY THERE §3 &
CONEINATION RELATIVE HUMDITY AND TEMPERATURE SENSCH PROVIDED BY THE C G THE Bis
CALCALATEE THE DEW PORNT TEMPERATURE OF EACH. IF THE QUTEIDE AR TEMPERATURE (5 LESS
THAR 2 °F (ADJ.} GREATER THAN THE ATTIC DEW FOINT TEMPERATURE, AND THE QUTEIDE AR
T!HPEH*.TLIHE 15 LESS THAM 55 °F THEN ALL THE INFRARED HEATERS 1N THAT ZONE SHALL

EALE [E0 SHALL HAVE & CURRENT S@ITCH, THE S SHALL ALARK IMDWIDUALLY ON & LOES OF
BIZMAL IF THE |EH DOESNT CFERATE WHES EMABLED:

HOTE FOUR EXISTING FANS SCHEDULED AS EF-IIS SERVE EACH OF THE SKYLIIHTS AEBOVE THE
OCTAMGOMAL GALLERIES AND OME FAN EF-00 SERVES THE GARDEN COURT, EXSTING ATTIC
EXHALST FARS OPERATE T0 BRING B9 COOL DIty AR BELDW THE SKYLIGHTS IN ORDER T0 REDUCE
HUAMIDITY Ik THE ATTHZ. M EACH OF THE THREE ATTICS THERE |18 A COMBRNATION RELATIVE
HUMOITY AND TEMPERATURE SENSOR PROVIOED BY THE C.C. THE BMES CALCULATEE THE OBEW
POINT TEMPERATURE OF EACH, IF THE OLITSION A TEMPERATURE 15 LESS Tkt 3 F (ADL)
GREATER THAN THE ATTIC DEW POINT TEMPERATURE, AMD THE CUTEIRE AIR TEMPERATURE 13
LEES THAN 55 "F THEM ALL THE ATTIC EXHUAET FANS N THAT 20ME EHALL OFERATE. A KEN
MOITORIZED DAMEER PRCVIDED O EACH FAR SHALL MODULATE IR TWEEN FLILL GPEN AND 10%
DFEHN PROPORTEOMALLY WITH OUTSIDE AIR TEMPERATURE BETWEEM 55 °F (A} AND 35 'F (A0L)

E&CH EXHALIET FAN SHAL HAVE & CURRENT SWITCH, THE BMS SHALL ALARM INDIVIDLRALLY ON &
LOBS OF SIONAL IF THE EXHUAET FAN DOEENT OFERATE WHEN ENABLED

BUPPLY AR TC THE MEETING OR EVENT RO 15 PROVIDED WITH EXHALST AT & RATE OF 110 OF
THE SUPFLY AR IN DRDER TO ENSURE THE MEETING ROOM £S5 MEGATIVE PREESURE RELATIVE TO!
OTHER MUSEUM SPACES, THE EXHALET FAN SHALL OFF AND THE MOTORIZED DAMPER CLOSED
WHEN THE EVENT SPACE 15 1N UNCCCUIPIED MODE AND THE WAV TERMINAL LISET IS IN STANDEY,
OTHERWISE MODULATE EXHAUET FAN SPEED TD MAINTAIN THE AIRFLOW A5 MEASURED BY THE
AIRFLOW MONTORMG STATION AT 7100 OF Tl MEASURED FLOW OF VAN-LZ-3. IF FAN SPLED 15 AT
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ASIAN ART MUSEUM
REV 2017-09-01
BMS CONTROLS DESCRIPTION

KENIMUM THEN WIODUILATE THE MOTORIED DAMPER TO MAINTAIN THE AIRFLOW . THE WFD O THE
Fial EHALL BE MOMITORED FOR FAN STATLS AND ALARMED LUPON FAILURE.

HEAT PUMPE EHALL EE EMEABLED CONTINLIDIUSLY. HEATING AND COOLING DONTROL WLL 3E
FRCAIDED BY & WALL-MOLMTED UNIT PROVIDED CONTROLLIA. CONTROLLER 25 PROVDED AND
IHETALLED BY MECHANICAL CONTRACTOR AND |1E TO BE POWERED VIA THE HEAT PLUMP POWER.
BME |E TO ENAELE DEEABLE HEAT PLMPS, AND ALARM HEAT PUMPS FROM THE SUMMARY ALARM
GUTPUT FROM THE HEAT BUMP CONTROULER,

THE' BIME SHALL INCEPENDANTLY MONITOR SPACE TEMPERATURE THE SPACE TEMPERATURE
WILL BE DISPLAYED O THE 15U8 AND ALARMED IF THE ERACE TEMPERATURE ENCEEDS BSF (ADLLE

CONSTRVATION LAR EXHAUST FANS [FN-L3-1, PR30 FN-LE-T):
EMS ENAELES AND [HSABLES THE FANS EABED (M AN CFERABLE WALL BWITCH WITH THREE
POSITHINE [HIGH VEMT, LOW VENT AND OFF). EXHALST MOTORIZED DWMPERE ARE INTERLOCHED
WITH FaN CHAOFF CONTROL AND TRl ONOFP CONTROL FOR FH-L2-6 OFt FR-Li-T. OAMPER SHALL
OFEN PO OPERATICN CF ANY OHE FAN. AWALL BWITCH SHALL BE PROVIDED FOR FRAD-, FN-L2-
T. THE BMS SYSTEM EHALL HAYE EIX DIFFERENT SPEEDS FOR FH-2-1, ONE FOR HIGH VENT AND ONE
POR LW VENT AND Ol FOR EACH MODE WHEN EXTHER Fr-L2-6 QR Fe-L2-T OPERATES AND ONE
FIOR BOTH OPERTING, FLANS AND THE LABELED “THIS SWITCH DISABLES VENTILATION TO THE
ERACE". IF THIE SWITCH IS IN LOW WENT THEM ALL EXHUAST FANS SERVING THE SFACE SHALL UM
T GPERATE AT 8% OF THE FLLL FLOW OF FR-LE-1. 1N UNDCCUFIED MODE, WHEN THE SWITCH &
OFF, THE FAN WELL BE (OFF, UNLESS THE YAV SERMING THE SPACE PROVIDES COMDITIONING I
WHICH CASE IT SHALL BE AT 5% AIRFLOW. IF THE SWICTH IS ON THEN THE EXHALIST FAN SHALL BE
CONTIRUCUSLY AT 100% ARFLIVW

BME MONITORS FAM STATLS VA CURRENT SENSOR.

WORKEHOF EXHAUST FANG (FR-L1-5)
S EMABLES AND DESAELES THE FANS TO ALLOW FOR OPERATIOMNAL SCHEDULNG. EXHALST
MOTOREED DAMPERS ARE INTERLOCKED WITH FAN OMOFF COMTRIL AMD SHALL OPEN UP0N FAN
CPERATION. AWALL SWITCH SHALL BE PROVIDED WHERE S8500WH ON MECHAMICAL PLANE AND THE
LABELED “THIS SWITCH DISADL LS VENTILATION T THE SPACE", F THE SWITCH 15 OFF THIDN THE
EMHALIET FAK SHALL QPERATE AT S0% M OCCUPMED MODE AND BE OFF N UNOCCUPIED MODE,
UMLESSE THE WAl EERVING THE EPACE PROVIDES COMDITIONIMG B WHICH CASE IT SHALL BE AT S0%
:ﬁ;m 1F THE SWICTH IS OM THEN THE EXHALST FaN SHALL BE COMTINUDLSLY AT 100%

EME MONITORE FAN STATUE ViA CURRENT SENSOR.

U'.IE m E‘;ﬁc HOT QRNTHQLTI'E IFWEEMF mr EH‘l IH-EN“'UET Fn‘\N -]

L LICNG CITY =2 MOSEYWELL B T (22 FARM-DO-ETATS ...‘_;..uf_‘l...-_‘.. I8 Pz SERES
ARFLLV PRESSUAE SWITCH, MARS 31301 UNIVERSAL 58T TIME DELAY RELAY, ALARM LIGHT, AND
ALARN EIGHAGE,
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EC SHALL PROVIDE ALL DEVICE INSTALLATION AND 13V INTERLOCE WIRING,

Il--n H =|.iI'II =|‘. —l- In J.l -.In.u‘ln.ll

0 S TOPRED THE T I S [
I E' "" _,M:l l'i.""!ﬂ_l' _TH.EEH‘DSF "".'I H: i’.ﬂ]‘ D‘J EF

sifaislli

"b-!ﬂ-' b&“:‘ﬂd‘?ﬂ"ﬁﬂ WIE‘?EM'!’M%E‘-’EEWH Eﬁ WMTE.’H"—'E- MLURE

(FHEN

A SHCH ll' ".' [GH-Ld

THE FkM CONTROLE SPACE TEMPERATURE TO BO"F BY A LINE VOLTAGE COCLING ONLY T-STAT
PLURRESHED BY MG AND WSTALLED BY £C. INTARKE AND EXHALST MOTOREED DAMWPERS ARE
INTERLOCHED WITH FAN CRIOFF CONTROL AND SHALL OFEN UPOKN FAN OPERATICHN

EME WILL MONITOR ESACE TEWS AND FAN ETATUE

PAIMP ROOM (FN-L1-03)
THE FAH CONTROLE EPFACE TEMPERATURE TO BI'F BY A LINE VOLTAGE COCLING OHLY T-ETAT
FURMESHED BY MC AND IMSTALLED BY EC. INTAKE AND EXHALST MOTORIZED DAMPERE ARE
INTERLOCHED WITH FAN CRIOFF CONTROU AND SHALL OPEN UPON FAN OPERATION. A CABMET
HEATER WITH INTEGRAL THERMOSTAT WILL ALE0 BE PROVIDED
THE EME WILL MOMTOR SFACE TEMPERATURE AND EXHALIET FAN STATUR
MECHANICAL ROOM 118 [FH-41-87}
THE FaAN CONTROLE BPACE TEMPERATURE TC BIFF BY & LINE VOLTAGE COOLING ONLY T-STAT
FURKESHED 8Y MC AND IMSTALLED B¥ EC.

THE B85 WILL MCRaTOR SPACE TEMPERATURE AND EXHALIST FAN STATUS,

THE CONTROLS CONTRACTOR WILL PROVIDE A FONEYWELL HA-IT GO DETECTION AND ALARR
EYETEM WITH TWO SENSORE MOUNTED WITHM THE BOILER ROOM, & REMOTE ALARM LIGHT AT
EACH OF Trall TWO ENTRY DOORE, AND BMS ALARM MOMITORING

THE F&N CONTROLE BPACE TEMPERATURE TO BIPF BW A LINE VOLTAGE COCLING OMLY T-ETAT
FURMSHED BY MO AND BSTALLED 07 EC. INTAXE AND EXHALUST OTORDED DAMPERS ARE
INTERLOCEED WITH FAM OMOFF CONTROL AND SHALL OPEN UPON FAN OPERATION

BMEWILL WONITOR SPACE TEMP AND FAN ETATUE

EAE ENABLES AND DUSABLES THE FANS TOALLOW FOR OPERATIONAL BCHEDULING. EXHALIST
WOTORIZED DAMPERS ARE INTERLDGKED WITH FAN CMOEF COMTRIOL AND SHALL OFEN UPON
FAN CPERATION

BRS MONITORE FAM STATUS VA CURRENT SENSOR
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ASIAN ART MUSEUM
REV 2017-09-01
BMS CONTROLS DESCRIFTION

AV TRANSFER FANS [FM-LI-4)
EME ENAELES AND DESASLES THE FANS TD ALLOW FOR OPERATIONAL SCHEDULING. EXHALET

MOTORZED DAMPERS ARE INTERLOCKED WITH EAN ONOFF COMTROL AND SHALL OPEN UPON
Fhi CHPERLATICN

EME MONITORS FAM ETATUS VIA CURRENT SENSOR

4. Al onin ALY TEMP AN AN A L TR AT
HEATERE TO HAVE LINIT MOLUNTED THERMOSTAT UNLEES ROTED OTHERWIEE, THE BME WILL ROT
MOMFTOR Of COMTROL ELECTRIC HEATERS.

THE BS5 CONTROLS THE DOMESTIC rOT WATER CIRGCULATION LIPS TO GIFH..‘-'.H..I'.'IE WATER OW
ATIME OF DAY SCHECHILE. BMS TO MONTOR PUMP STATUS VUL A CLURRENT SENSOR

EMD OF BME CONTROLE DESCRFTION
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ABBREVIATIONS ABBREVIATIONS CONTINUED
GENERAL WY WITH
WD WITHOUT
AD ACCESS DOOR h!&g
AD]  ADNSTABLE
AFF  ABOVE FINTSMED FLOOR AT AIR COPDITICNING
AMP  AMPERE ACT  ACOUSTICAL CEILENG TILE
ARCH ARCMITECT; ARCHITECTURAL AHU  AIR HANDLENG LINIT
AUTO AUTOMATIC EDD  BACKDRAFT DMMPER
A AUKILIARY BOD  BOTTOM OF DUCT
A COMPRESSED AIR
o COOLING OO
85  8IAD SCREEN O CONSTANT VOLLUME
BTU  BRITISH THERMAL UNIT
BTUH BRITISH THERMAL UNITS PER HOUR D& DRY BLILE
CAFF  DIFFUSER
COND CONDENSATE DMPR DaSPER
/L CENTERLINE EA  EXHAUST AIR
clf  CELMNG EAT  EMTERING AIR TEMPERATURE
€0 CARBON MONCXIDE
0@ CARBON DIDKIDE GRO  GRILLE, REGISTER, DIFFUSER
CA COMPRESSED AIR
HWAL HEATING, VENTILATION, AND AR
DET DETAIL CONDITIONING
DI& DIAMETER
DISCH DISCHARGE LET  LEANTNG AIR TEMPERATLURE
5] D
WG DEAWING ML MECHANECAL CONTRACTOR
DY DRATH, WASTE, VENT MECH MECHANICAL
MO MOTOR OPERATED [HAMPER; MODULATING
{E)  EXISTING MUA  MAKE LIP AR
EA  EACH
EC ELECTRICAL CONTRACTOR; END CAP On  OVERALL; OUTSIDE AR
B ELEWATION QB OPPOSED BLADE DAMPER
ELEC ELECTRICAL
ELEV ELEVATION 11 RETURN AIR
ESP  EMTERNAL STATIC PRESSURE RAT  RETUTN AIR TEMSERATLIRE
EXH  EXHAUST RCP  REFLECTED CEILING PLAN
EXIST EXISTING
Sh SUPPLY AIR
F FAHREM-EIT SAT  SUPPLY AIR TEMPERATURE
FA  FIRE ALARM S0 SMOKE DAMPER
FOO FLOCR CLEANCUT S SUPRLY FAN
FOC  FIRE DEFARTMENT COMNECTION L SOUND LINED
FLEX FLEXIBLE SLSM  SOUND LINED SHEET METAL
LG FLANGE ] SHEET METAL
FLR FLDOR a0 STATIC PRESSURE
FO FLIEL QIL
33 FIRE PROTECTION TG TRANSFER GRILLE
FPM  FEET PER HINUTE TOO TOP OF DUCT
Fr FOEIT; FEET TSP TOTAL STATIC PRESSURE
FURN FURNISH
LIH LINIT HEATER
GA  GUAGE
GALY GALVANLTZED WE WETBULE
GC GENERAL COMTRACTOR WC  WATER COLUMN
GPM  GALLONWS PER MINUTE WG WATER GLIAGE
GWE  GYPSLIM WALL BOARD
BLUMBING
L3 HORSE POWER
€0 CLEAN OUT; CARBON MONCKIDE
[ INSIDE DLAMETER DIMENSION DOW  DOMESTIC COLD WATER
DHW DOMESTIC HOT WATER
LF LINEAL FOOT DHWC DOMESTIC HOT WATER RECIRCULATION
EWC  ELECTRICAL WATER OOOLER
MAN MAXTMUM FIr FLOCR DRAIN
MBH 1000 BRITISH THEAMAL UNITS PER HOUR G oGS
MED MEDUIM GO GARBAGE DISPOSAL
MFR  MANUFACTURER IE  INVERT ELEVATION
MIN  MINDRUM 1N WG INCHES WATER LOLUMN
MISC MISCELLANEOUS hi. ) 10NIZED WATER; INDIRECT WASTE
MiN  MODEL NUMBER
MTD MOUNTED MPG  MEDIUM PRESSURE GAS
WA NOT APPLICABLE NCW  NOW POTABLE COLD WATER
BC  MORMALLY CLOSED
NEG NEGATIVE OAL  OWVERFLORY  RAINWATER LEADER
WIC  MOT IN CONTRACT D FLAMTER DRAIN; PAESSURE DROP
MO MORMALLY OPEN: NLIMBER FERF PERFORATED
HOM  HOMINAL PLEG PLUMBING
TS WOT T SCALE FRY  PRESSLIRE REDUCING VALVE
RPEF REDUCED PRESSURE BALKALDW PREVENTER
OC  ON CENTER 5D STORM DRAIN
00 OUTSIDE DIAMETER S5 SANITARY SEWER
POC POINT OF CONNECTION VTR WENT THROUGH ROOF
PRELIM  PRELIMINARY
PS5l POUMDS PER SOUARE INCH W WASTE
PSIG POUNDS PER SQUARE INCH GUAGE WC  WATER CLOSET
WH  WATER HEATER
QT QUANTTTY WSP  WET STANDPIPE
REQD REQUIRED FIFd
BPM  RENOLUTIONS PER MINUTE
B BACKFLOW PREVENTOR
SF  SQUARE FOOT
SPEC SPECIFICATION €0 CONDENSATE DRAIN
5}  SQUARE CHW CHILLED 'WATER
5TD  STAMDARD CHR  CHILLED 'WATER RETURMN
CHS CHILLED WA&TER SLUPPLY
TBO TO EE DETERMINED cr CONICAL TEE
T TENANT IMPROVEMENTS
TOC TR OF CONCRETE EWT  ENTERING WATER TEMPERATURE
TOS TGP OF STEEL FHV  FIRE HOSE VALVE
T¥P  TYPICAL
HRR  HEAT RECOVERY RETURN
UG URDERGROUND HRS  HEAT RECOVERY SUPPLY
UND  UMLESS NOTED OTHERWISE HWR, HOT WATER RETURN
HWS  HOT WATER SUPPLY
VAV VARIASLE AR MOLUME
WD WOLUME CWMPER LWT  LEAVING WATER TEMPERATURE
WFD  VARIABLE FREQUENCY CRIVE
RL  REFRIGERENT LIQUID
RS REFRIGERENT SUCTICN
TOF  TOP OF PIFE
ASIAN
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)
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BT PORT s GATE-STANDARD
TEMPERATURE SENSOR —E— GATE - MOTORIZED
TEMPERATLRE INDICATOR, _E]G SOLEROID VALVE
PRESSURE GALIGE i BALL-STANDARD
MABLIAL AT VENT — B PRESSURE REDUCING VALVE
AUTOMATIC AIR VENT itg\ll — RELIEFWALVE
KR Py CHECK VALVE
FLOW METER T

A GLOBE - STANDARD
STRAINER ) BALANCE VALVE
FLOW SWETCH & DIAPHRAGM VALVE
REDUCED PRESSUIRE
BACKFLOW PREVENTCR -, HOsEEmE
FLINNEL DRAIN COMPRESSED ATR: FIFE
FLOOR DRAIN
FLOCR SINK
ROCF OVERFLOW DIRAIN

PLUMBING SYSTEMS

—_————— DOMESTIC COLD WATER.
e e e e [IMESTIC HOT WATER
—rss==s=e======+  [DOMESTIC HOT WATER RECIRC

WON-POTABLE WATER

SANITARY WASTE

GREKSE WASTE

[ ——— = SANITARY VENT

OVERFLOW RAINWATER LEADER

RAINWNATER LEADER

MATURAL GAS = LOW PRESSURE

PIPE FITTINGS
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TEE DOWN
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FLOW ARROW
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A5 ELBOW
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PLUMBING DRAWING INDEX
SHEET SHEET | COMSTRUCTION
NUMBER SNEET TITLE ScALE | DocumenTs
33/ 2017
PO LEGERDS AMD ABBREVIATIONS - FLUMBIMNG NTS 1
PO PLUMBING MATERLALS MATRIK NTS X
LT PLUMBING CALCULATIONS 113 ]
[T PLUMBING SCHEDULES WIS [
L PLUMBING SCHEDILES HTS X
PRl FLUMBING SCHEDAILES HTS X
Fiai PLUMBING DEWG PLAN - LEVEL 1 U8 = 107 ¥
Find PLUMBING DEHO PLAN - LEVEL 2 e =10 (3
P13 PLUMBING DEMO PLAN - LEVEL 3 18" = 10" X
PLOS PLUMBING DEHO PLAN - LEVEL 4 1/8" = 1-0° X
] PLUMBING PLAN - DELOW GRADE 1 = 1 F;
Faii PLUMBING FLOGR PLAN - LEVEL 1 1E =10 ¥
P PLUMBING FLOOR PLAN - LEWEL 2 1/8° = 10" X
L] PLUMBING FLOOR PLAN - LEVEL 3 Ui =10 X
P FLUMBING FLOGR PLAN - ATTIC 1§ = 10 X
Fies PLUMBING PLOGR PLAN -LEVEL ROOP 18 = 10 ¥
[ ram ERLARGED PLUMEING PLARS 14 =10 ¥
[T PLUMBING DETAILS Em'lm X
Fiaz PLUMBING DETALLS A% NOTID [
PEEL FLUMBING DOMESTIC WATER RISER DIAGRAH WIS ]
PE02 PLUMBING WASTE AND VENT RISER DIAGRAN TS E;
[T PLUMBING NATURAL GAS RISER DIAGRAM WIS ¥
e PLUMBING RAINLEADER RTSER DIAGRAM HTS X
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PLUMBING MATERIALS SPECIFICATION MATRIX

DESIGN INSULATION
SERVICE ID SERVICE DESCRIPTION | PRESSURE SIZE MATERIAL JOINTS LOCATION FOR USE {R-VALUES PER 2012 REMARKS
{PSIG) WSEC AND SEC)
DOMESTIC WATER - BELOW GRADE
;‘lﬁ;ﬁ?ﬂﬂm POLYETHYLENE SOLVENT Ko _
125 27 BND SMALLER SOLI0 WALL
oow DOMESTIC COLD WATER UNDERGROUNE SCH B0 P SOLVENT WELD MO RESTRICTION
SCH B GG
155 Y2 MO LARGER | CLASS 52 DUCTILE IRON, CEMENT |\ iapgcg soimrs O RESTRICTION INSTALL WITH POLYETHYLENE JAOKET
DOMESTIC WATER - ABOVE GRADE
SOLDERED,
COPPER TLBING TYPE L 45-5 SOLDER, LEAD-FREE W0 RESTRECTION
DOWNSTREAM OF FRESSURE REGULATORS ONLY, CRVC TN AL TO PROVIDE PRICING ALTERNATE TO ELIMINATE (P
SCH 80 CvE SESERE PLENUIMS MLIST BE RATED FOR SUCH USE. FAOM THE PROJECT
2 AND SMALLER
POLYPROPYLENE GREEN PIPE 508 mﬂ-ﬁﬂmmm,m DOMESTIC HOT WIATER PIPING SHALL CONTAIN & FIBER
7408 11 BUTT-FUSICN LAYER [FRASER) T RESTRICT THERMAL EXPANSION,
125
DOMESTIC 0L WATER, EW-HON PLASTIC OMLY
DCW, HI, DHWE DOMESTIC HOT WATER, Hi- ALL
DOMESTIC HOT WATER RECERC HWACALL
EHTL;HH'?? PLPE INSERT & EXPANSION COLLAR
A5TM FE77 ASTM F1807, ASTH F15%60
COPPER TUBING TYPE L GROOVED:, PRESS FITTINGS MO RESTRECTION
212 AN UAgeR | STAINLESS STEEL ERDDVED, PRESS FITTINGS WO RESTRICTION
DONSTREAM OF PRESSURE REGULATORS ONLY. PC TO PROVIDE PRICING ALTERNATE T ELIMINATE CPWC
SCH Ao FOLVEMT WiELD CPYC TN PLESLIMS MUST GE RATED FOR. SLICH LSE, FROM THE PACIECT
COPPER TUBENG THRE L GROGVED, PRESS FITTINGS NG RESTRECTION
0 ALL
STAINLESS STEEL GRODVED, PRESS FITTINGS KO HESTRICTION
SANITARY WASTE & VENT - ABOVE GRADE
w SANITARY WESTE 5 AL TAST RON NG B WAL FITTINGS O RESTRECTION
CAST TRON RO HUE NHCT FITTINGS M0 AESTRECTION
¥ SANTTARY VENT 5 AL SCH 40 PYC
S R SOLVEMT WELD OT ALLOWED 1N FLENLIMS WOKE
SCH 40 GALVANIZED STEEL THREADED ABIVE GRADE QALY INSTALL WITH POLYETHYLERE JARET
o limleas it i 5 R SCH B G SCLVENT WELD NO RESTRICTION
SANITARY WASTE & VENT - BELOW GRADE
CAST TRON NOHLIE NHI FITTINGS MO RESTRECTION
KO RESTRICTION
) TN STE 2 rL SOLID WALL e NOT FOR, USE WHERE DISCHARGE EXCEEDS 140°F
SCH 40 P KO FOR COMMERCIAL KITCHEN DISCHARGE (GAEASE
||'I'|'I$'|'E:| UPSTREAM OF INTERCEFTOR HOME
CAST IRON NO HUB NHCT FITTINGS NO RESTRECTION
¥ SANTTARY VENT 5 ALL SCH-40 PYC =
SCH 40 43S SOLVENT WELD M0 RESTRECTION
SCH 40 GALVANIZED STEEL THREADED ABOVE CRADE ONLY INSTALL WITH POLYETHYLENE JACKET
L FUVEED L AL SCH BO O SOLVENT WELD W0 RESTRICTION
CONDENSATE
CORPER TUBE DY -5 SOLDER O RESTRICTION RECITRED
COND COMDENSATE 5 ALL SO0 WALL
o b AR SOLVENT WELD NOTT ALLOWED IN PLENUMS NOT REQUIRED:
NATURAL GAS PIPING
CORRUGATED STAINLESS STEEL
. TLIBENG (C55T)
LOW PRESSURE NATURAL GAS » I AND SMALLER | 2oy aezg STEEL WY READED LniTS
|w (14 WL POLYETHELENE BACKET i
125 4" AND SMALLFR Eéwmmﬂﬁfﬂﬂﬁm THREADED ALL OUTDOORS - PAINTED OR GALVANIZED
o gszr;mmpzfssune WATLRAL CAG - o A SwwuiEn | BN STERL PP SEH 0S8 |- e il OUTDOORS - PAINTED 08! GALVANIZED
FUEL PTPING
|Fosm; Fov FUEL OIL FILL & VENT 125 ZaNDSMALLER | SARION STEEL PIFE SCHADASTM | oeprupeip m MONE
STORM WATER PIPING
1" INSLILATION OF ALL
RAIN WATER LEADER | CAST TRON NHCE DOUPLINGS ALL HORIZONTAL PIPES TN
CORDITIONED 5P,
w7 ORL VERFLDW RALN WATER LEADER 5 ME oD BES
gy SOLVENT WELD BELCW GRADE 02 IN GARAGE CALY
REMARES

1) PER 2012 UPC WITH WASHINGTON AMENDMENTS, PEX TUBING SHALL MNOT BE INSTALLED WITHIN THE FIRST 18 INCHES OF PIPDNG COMNECTED TC & WATER HEATER

4) ALL WASTE PIPES ARE TO BE [SOLATED FROM BUILDTNG STRUCTURE LISING & CLOGED-CELL NECPRENE SLEEVE.

&) CAST IRON OR. PLENUM-RATED CPVC PIPE IS RECETRED TH ALL RETURN AR FLENUKS. PYC B ABS ARE MOT ALLOWED.

71 CEILING CAVITIES SURRDUNDING WASTE PIPES DR ROOF DRAIN LIMES ARE TO) BE FILLED WITH BATT IMSLILATEON.

8) FLOOR, PENETRATIONS ARE TCBE PACKED 'WITH ROCK WOOL O FIBERGLASS [NSULATION AND SEALED WITH A RESILIENT FIRE CAULK. PIPING SHALL BE PREVENTED FROM MAKING RIGID
CONTACT WITH THE STRUCTURE AT THESE PENETRATIONS.

) DNSULATE ALL METALLEC COLD WATER LIMES WITH 1/2° FIBERGLASS WRAP OR EQUIVALENT.

10 FIPE SHALL BE TNELILATED: PER WASHINGTON STATE SEATTLE ENERGY CODE 2012 RECUAREMENTS EXCEFT WHERE NOTED OTHERWISE,

12] ALL BURIED PLASTIC PIPING INCLUDING PAC AMD [PYC SHALL BE INSTALLED IN ACCORDANCE WITH ASTM D2321 AND ASTM F 1668 STARDARDS.
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Domestic Water Service Pressure

Project Plumbing Load & Utility Coordination Matrix

Commercial
Number
of | WSFU/Fixt HWFU/Fix |  Total DFUf
Fixture Type Fitirns L Tolsl WSFL et HWFY Fixtuire | Total DRV
Shafl/Care
Water Claset 1 5,0 55,0 [T 0.0 40 440
Liinal 3 an 120 0o 0.0 0 B
Lav ] 10 a0 0.8 [T 10 T
Kitcher) Simi wy'D 5 1.5 7.5 26 13,1 0 10.0
Shewers ] 20 [T 15 [T 10 [
| Fiop S 1 10 30 3 13 30 10
|Grinkirg Fouran 1 11 [T 0.0 .0 L0 10
Fiocr Drain (7] [ 0.0 [ 0.0 0.0 20 0.0
Hase Eibb ] 11 Ls o 01 00 )
Subtotal 8490 E 730
Todal B9.0 2.1 73.0
Fluegh Wahves or Fush Tanks? Walps
Total Domestic Water GPM:[___ 640 | Total Drainage Fixture Units:[—_ 73
Irrigation GPM 10.0
HVAC Chilled Water - Makeup wabsr GPM 0.0 [non-coincident)

HVAL Heating Water - Makeup water GPM 100 {nen-coincident)
Humidifier GPM 20 B00 leyhr = sum of humidifier acs

Pressany (stance Pressune (FS1) fvalabie Remainng
i) Fressure
[SIADc Pressure avelable m sireel [pe ] E TIELC Precsute per MOgeed Fiw [esl
'I'I'ACEIe'-'aI:iH'LirI.l'I‘.; &2 WAL slevalion
seryce Entry Elevation in [t 432 Water Ertry Bm = 432
Water Enkry Losses [psig):
Fressura ioasfgain due to ekevation from main to bdg F.OUC (psgl: 101 -4.3 405 B changs
Fresssure logs due bo fction from main to bidg F.OC, (psg): 12 E=R Based upan appra. 60 LF. of 27 @ B4 GPM
Presssure Loas B Water Meter (peig): 2 37 7 Sansus Water Mater & B4 GPM
Lirss Ehru Backfiow presenter (psig): Tl %1 T APEA, Watls model LF90S @ ~85GPM
| AT Rocommanded design pressure rodacion: 20 & Per e Waber Avallablity Certfcatn
Presssure Redudng Vave: 1 51 PRV Not Required
Mmmmﬂhﬂmiﬁhh
Type of Furthest Feddure dssumed; Wo <SH T35, Trr (i), W (s>
Pressure Required af Furthest Fadure: I 338 012 URC 608.1,2 - 15 min, B pai max al fidure
<Confirm mo requirement for IRRIGATION
[Efcvation Change In pressure:
Location of Assumed Furthest Rsure: Levet 3
Top Elevation in it 4ETATER
Service Entry Elevation In ft: FERL ] Devation an WAL
Total Crange in feet: IEIT5 N
Total Thange In pg: 154 FTH
[Fiping Frossune Loss - Friction Loss in Bullding:
i T Tolal lengih of pips - verical: 175 e 0N Charoe in elevabon from Gaserment i Level &
Total length of pipe - horzontal: a0k Disk. from 2ssumed walber enbry rm Lo mast remobe fifure
Total fength: of pioe: 205
Add Far Ftings: 720
Tatal Equivalent Length TN
Fverage Fricton Loss (pslglI0GR): 35
Tatal friction lass [psg) 47 -5ED
[CiMTereswe Gelveen REQUIED ant Avalade -58.9
Booster Pump Required (Yes/Na) YES

ASIAN
A ART
=a MUSEUM

Asian Art Museum Expansion & Renovation

ol urdasn Pkl | 1400 E Prosapead |
Sk, W 56312

Submiial Apagans

Ma Dade
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Documents

Building Total Domestic Water 6PM:[ 760 |
Domestic Water Utility Coordination
Damestic Water ULility Size 1-1/7 Same a5 mator sioe LIND
Domestic Water Meter Size r 1-1
Damestic Water Pipe Size Within Bldg FETFS |
|Sanitary Sewer Utllity Coordination
Pipe slope within garage 1/8"per ft
Tokal DFU 73
Sanitary Sower Sive (if 1 POC) & 3 DA Served
Sanltary Sewer Size (If 2 POC's @ 50%) 4 7 DR Served, Each
Coordinated Sanitary Sewer Size [Manual input ) 6 DR Served

Sewar Notes:

Storm Drainage Utility Coordination
Total Horizontal Roof Drainage Area (SF) 24,150
Total Vertical Roof Drainage Area (5F) o
Tokal Roof Drainage Anea (5F) 24,150
Detention Previded on site/ Daylighted ORL's o5 Ve 17 hour raindal rate, oo 27 hour rainfall rabe
Storm Drain Size 1/8" /it sope (if 1 POC) B 24,150 of sepved
Stoem Drain Size (If 2 POC's & 50%) [ 12095 o sorved
Storm Drain Size {2 POC's, optimized: POC #1) HHJA 5
Storm Drain Size (2 POC's, optimized: POC £2) — @A | 7 {manua input)
Notes:

1: Domestic Water Supphy Fixfure Unit values based upon Appendix C, Table C4.1, and Agpendi: a,

Taile A2.1, Uniformed Pumbing Code

2: Drainage Farhure Link values basod upon Appenci: L, Table C 4.1{1), and Ch 7, Table M02.1, Unifgrm Flumbing Code
I: Number of ShellCore Fidures heded upan 712015 Anchitectural Plans

4: Shorm Drainage connection sizes based upon combined primany'overflow systems (2%/hr) sioping at 1/4°/R min.
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PLUMBING FIXTURE SCHEDULE

ITEM DESCRIPTION MODEL COMNECTION FINTURE FLOW RATES ITEM DESCRIFTION MODEL COMNECTION FIXTURE FLOW RATES
cw [ Hw Jewe] w [ v | cocerow | ouse mow ew | ww [mwe] w [ v | cooe Fiow | FixTure FLow
WC-1  |WALL MOUNTED WATER CLOSET 55-2 [MOP RECEPTOR
FIXTURE: AMERICAN STANDARD 3551511 1 - - 4 | 2 FINTURE: WOSTEE § 10W ABOVE FLOOR LEG MOUNT
SEAT: BEMIS 1655-C FAUCET: MUSTEE # 93.60 — 4 CEMTERS, B° SWING SPOUT WITH HOSE END CONNECTION 1/2 1/2 - - -
FLUSH VALVE: AMERICAN STANDARD £065.111 1 1 - B - L6 GPF 1,10 GPF & AERATOR
CARRIER: - - [DRAIN BUILT—IN_GRID_STRAINER - - - z_|11/2
NOTES: _[MOUNT To MEET LOCAL CODES WOTE PROVIDE WITH VIKING WP16 PAINT COLLECTION TANK
WC—2  |WALL MOUNTED WATER CLOSET { ADAJ OF—1 |WALL MOUNTED DRINKING FOUNTAIN
FIXTURE: AMERICAN STANDARD 3351511 - = = 4 z FIXTURE: HAWS 1011 1/2 - = [11/2 | 1172
SEAT: BEMIS 1855-C CARRIER: PROVIDE WALL MOUNTING FRAME AND WALL PLATE, OR STEEL PLATE BACKING
FLUSH VALVE: AMERICAN STANDARD £065.111 1 - - B - 16 GFF 1,10 GPF REMOTE WATER CHILLER: NA
CARRIER: - ELECTRICAL REQUIREMENTS: /A
NOTES: MOUMT TO MEET ADA AND LOCAL CODES HOTES: MOUNT TO MEET ADA AMD LOCAL CODES
U=1  |WALL MOUNTED URINAL [ADA)
FIXTURE: AMERICAN STANDARD 6580.53 - - - ] 2 EEW-1 |EMERGENCT ETE WASH
FLUSH WALVE: AMERICAN STANDARD B0GZ.013 34 | - - - - 1.0 GPF 0,125 GPF FIXTURE: GUARDIN # GBF 15491, DECK, MOUNTED WATH SWNG DOWH ARM - = 7T = =
CARRIER: STANDARD URINAL CARRIER NOTES: - FROVIOE WITH LEONARD § 1A—300 LF MIFING VALWE MWEETING ASSE—1070 REQUIREMENTS
NOTES: [MOUMT TO MEET ADA AND LOCAL CODES PC—1 [PAINT COLLECTION TAMK
LAV=1_ |UNDERCOUNTER MOUHTED LAVATORY FIXTURE: — 165 & ! WITH REWOVABLE L0 FOR = = = 7 11/2
BOWL: KOHLER LADEMA K-2214 NOTES: CLEAMING
FAUCET: DELTA 10453 54 | 34 - = = 0.5 GPM 0.5 GPM FD-1__|FLOOR DRAIN _ _ _
DRAIN: FLATGRID STRAINER - = = 2 111/2 FIXTURE: JR. SWITH § 2005 — DUCO CAST IRON BOOY, ADJSUTASLE 6 DIAMETER MICKEL - - - AS NOTED
TRAF; 17 GA, P-TRAP 1-1/4" X 1-1/2° NOTES: BRONZE STRAINER, & TRAP PRIMER CONMECTION |
SUPPLIES: EASTMAN CSM20=LK AMGLE DOUBLE COMPRESSION VALVE WITH LOCSE KEY FE=1 |FLODR SiNK
NOTES: MOUNT TO MEET LOCAL CODES FIXTURE: JR, SMITH § 310012 — 8" X B" X & DEEP, ACID RESISTANT COATING, ALLMINUM - - - AS NOTED
LAV=2 [UNDERCOUNTER MOUNTED LAVATORY [ADA) HOTES: DOME STRAINER, & 1/2 GRATE |
FIXTURE: KOHLER LADEMA K-2214 F5=2 [FLODR SINK
FAUCET: DELTA Z1C453 /2 112 ] - - - 015 GFM 0.5 GPM FIXTURE: JA. SMITH § 3130-12 — 127 X 127 X 107 — ACID RESISTANT GOATING, ALUMINUM DOME - - - AS MOTED
DRAIN: FLAT GRID STRAINER - - - 2 i/ HOTES: STRAINER, & 1/2 GRATE [
TRAP: OFFSET, 17 GA. P=TRAP 1=1/4" X 1=-1,/2" F5=3 [FLOOR SINK
SUPPLIES: EASTMAN CSMZ0-LK ANGLE DOUBLE COMPRESSION VALVE WITH LOOSE KEY FIXTURE: JR. SMITH § 3200-11 — 16" X 168" X 12" DEEF, ACID RESISTANT COATIMG, ALUMINUM - - - 45 NOTED
NOTES: : PROVIDE TRAF AND SUPPLY WRAP (TRUEBRO OR APFROVED EQUAL) KOTES: DOME STRAINER, LESS GRATE [
LAV=3 [WALL MOUNT LAVATORY (ADA) WITH EMERGENCY EYE WASH AD—1 |AREA DRAIN
FIXTURE: AMERICAN STANDARD 4858008 FIATURE: JR. SMITH § 2630C - 12° ¥ 1" , DUCO CAST IRON BODY.K MICKEL BROMZE GRATE, - - - AS NOTED
FALICET: SPEAKMAN SEF—1801—BO 1/2 | 172 - - - 0.5 GPM 0.5 GPM HOTES: SEDIMENT BUCKET [
DRAIN: FLAT GRID STRAINER - - - 2 |r1/2 HE—1 |[HUE DRAIN
TRAP: DFFSET, 17 GA. P-TRAP 1-1/4" ¥ 1-1/2° FIXTURE: WATTS FO-100—DD WITH TRA® PRIMER CONNECTION - - - z 2
SUPPLIES: EASTMAN CSMZ0-LK AMGLE DOUBLE COMPRESSION VALVE WITH LOCSE KEY HOTES:
MIZC, PROVIDE WITH EYE WASHY — EEW-1 RO—1  [ROOF DRAM _ a
HOTES: PROVIDE TRAP AND SUPPLY WRAP (TRUEBRO OR APPROVED ECQUAL) FIXTURE: JR. SMITH § 1800 CAST IRON COMBINATION ROOF AND OVERFLOW DRAB. INCLUDE TOP - - - 3 -
LAV=4 [WALL MOUNT LAVATORY (ADA) HOTES: MOUNT DECK PLATE, COMBMED FLASHING CLAMP /GRANEL STOP, |
FIXTURE: KOHLER K—20B4 0.5 GFM 015 GFM | S0-1 |SCUPFER DRAM
FAUCET: CHICAGD FAUCET 116.606.AB.1 12 12 - = FIXTURE: JF. SMITH § 1510CAST [FRON BOOT WITH FLASHING CLAMP AND ANGLED LOOSE = - = z 7
| DFRAIN: FLAT GRID STRAINER — — — z |11/2 _ GRATE
TRAP: CFFSET, 17 GA. P=TRAP 1-1/4 % 1-1,/2" OE0—1_|OWVERFLOW SCUPPER DRAIN
SUPPLIES: EASTMAN CS5M20-LK AMGLE DOUBLE COMPRESSION VALVE WITH LOCOSE KEY FIXTURE: SAME AS S0=1
NOTES: PROVIDE TRAF AND SUPPLY WRAP [TRUEERD OR APFROVED EQUAL]
5—1  |SINGLE COMPARTWMENT SIMK (ADA) — WALL MOUNT RO—2 [ROCF DRAM
FIXTURE: AMERICAN STANDARD 486,008 FIXTURE: - - - 3 -
FAUCET: DELTA 2EC3I922 121121 - - - 2.2 GPM 1.5 GPM _
DRAIN: FLAT GRID STRAINER = = = [11/2]1 1/2 ORD—2 |CVERFLOW ROCE DRAIN
TRAP: CFFSET, 17 GA. P—TRAP 1-1,/4" ¥ 1-1/2" . . FIXTURE: JF. SMITH § 1020-WD2 IORN BOOY WITH COMBINED FLASHING CLAMP AND GARVEL = - - 3 =
SUPPLIES: EASTMAN CSMZ0-LK ANGLE DOUBLE COMPRESSION VALVE WITH LOCSE KEY STOP — SIDE OQUTLET [
NOTES: PROVIDE TRAP AND SUPPLY WRAP (TRUEBRO OR APPROVED EQUAL) WH=1 |WALL HYDRANT
5=2 SINGLE COMPARTMENT SINK (ADA) — COUNTER MOUNT SELF RIMMING FIXTURE: WOODFORDE 43-VB, POLISHED CHROME FINISH WITH POLYCARBONATE WHEEL 1/2 = - - -
FIXTURE: JUST SL-1921—A—GR HANDLE AND ANTI-SIPHONE SPOOUT
FAUCET: DELTA 26C3S22 12 [12] - - = 2.2 GPM L8 GPM WH-2 |FREEZE PROGF WALL HYDRANT
DRAIN: JUST 435 CRUMB CUP WITH 1-1/2° TMLPECE - - - |11/2]h 1/2 FIATURE: WODDFORD § 65-EF, POLISHED CHROME FINISH WITH SINGLE CHECK STOF ANTI- 374 - = = -
TRAR; R364, 1-1,/2" ¥ 1=1/2" 17 GAUGE, CHROME PLATED SIPHON VACUMN BREAKER AND LOOSE KEY HANDLE
SUPPLIES: EASTMAN CSMZ0-LK ANGLE DOUBLE COMPRESSION VALVE WITH LOOSE KEY KITCHEN FIXTURES
§=3  |CUSTOM SENGLE COMPARTMENT SINK (ADA) — COUNTER MOUNT SELF RIMMING KF=1 |UMDERCOUMTER DISHWASHER
FIXTURE: JUST 5-1931-B-GR FIXTURE: PROVIDED BY OTHERS (SEE ARCH DRAWINGS) - 1/2 - INDIRECT
FAUCET: DELTA 2603922 i/2 [1/2] - - - 32 GPM 1B GPM NOTES: PIFE DRAIN FULL SITE TO FS-2 |
DRAIN: STOPPER DRAIN - - - [i2pi/2 KF-2 |PRE-RINSE FAUCET
TRAP: R3B4, 1=1,/2° X 1-1/2" 17 GAUGE, CHROME PLATED FIXTURE: PROVIDED BY OTHERS (SEE ARCH DRAWINGS) 1/2 1/2 - - -
SUPPLIES: EASTMAN C5M20-LK ANGLE DOUBLE COMPRESSION VALVE WITH LOOSE KEY NOTES:
SH—1 _ |SHOWER KF—3  |SINK_FAUCET
FIXTURE: BUILT=IN STALL FIXTURE: PROVIDED BY OTHERS (SEE ARCH DRAWINGS) 12 1/2 - - -
FAUCET: SYMMONS SR05—PLR—1.5—¥-CHKS—Q0 1/2 | 1/2 2.5 1.5 NOTES:
DRAIN: FLOOR DRAIN 2 /2 KF—4 [3—COMPARTMENT SINK
TRAF: CAST RON FIXTURE: PROVIDED BY OTHERS (SEE ARCH DRAWINGS) - - - INDIRECT
CW-1 |CLOTHES WASHER BOX WITH WATER FAMMER ARRESTORS HOTES: PROVIDE CONTINUEOUS WASTE WTH FLOW CONOL & PIPE TO F5-2 [
FIXTURE: GUY—CRAY WITHSHOCK ARRESTERS 12 vz | - - = KF=5 [ICE WACHINE
DRAIN: STAND PIPE DRAIN - - - 2 /2 FIXTURE: PROVIDE CONTINUEOUS WASTE WITH FLOW CONCL & PIPE TO F5-2 1/2 - - INDIRECT
S5-1  [MOP RECERTOR HOTES: FIFE 1/7° CW TO WATER FILET PROMIDED BY OTHER AND COMNECT TO ICE MACH.
FIXTURE: MUSTEE MODEL NO. B3, 24 X 24" X 107 - - - 3 2 FIPE DRAIN FULL SIZE TO F5—=1
FAUCET: SYMMONS SYMMETRIX SERVICE SIMK FAUCET MODEL S—2480-CHKS, 3/4" THREADED 12 [12] - - | - KF—6 [HAND SINK
HOSE SPOUT, TOP REINFORCING BAR AND MOUNTING BRACKET, CHROME PLATED FIXTURE: PROVIDED BY OTHERS (SEE ARCH DRAWINGS) 1/2 1/2 - 2 1-1/2
ACCESSORIES: MUSTEE 65.700 HOSE AND HOSE BRACKET, 63.800 MOP HANGER WOTES:
|MUSTEE £3.401 BUMPER GARD, B5.308 DRAIN SEAL FOR 2°, B7.2434 WALL GUARD KF=7 [COMBEMATION OVEN
FIXTURE: PROVIDED BY OTHERS (SEE ARCH DRAWINGS) - 3/4 - INDIRECT
HOTES: PIPE DRAIN FULL SIZE TO FS=1 |
KF—8 [GARBAGE DISPOSER
NOTES: FIXTURE: PROVIDED BY OTHERS (SEE ARCH DRAWINGS) 1/2° - - . B
SIZE AS INDICATED OM PLANS NOTES: PIFE DRAIN FULL SIZE TO FS—1
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ELECTRIC WATER HEATER SCHEDULE

BACKFLOW PREVENTER SCHEDULE

TAG # EWH-L1-01 EWH-L1-02 TAG # RPBA-L1-01 RPBA-L1-02 PRPBA-L1-03 RPBA-L1-04 RPBA-L1-05 RPBA-LZ-06 RPBA-L1-07 RPBA-L1-08 DDCVA-L1-01
PROECT SAAM RENOVATION SAAM RENOVATION
oF SERVICE DOMESTIC WATER DOMESTIC WATER HEATING WATER SYSTEM FOUNTAIN PUMP HUMIIDIFIERS ICE MACHINE FOUNTAIN PUMP FOUNTAIN PUMP FIRE SPRINKLER
MAMUFACTURER ADQ SMITH AD SMITH 1N PARSLLEL WITH RPBA-L1-02 RPEA-L1-01 - - = =
MODEL DRE-52-9 DRE-521-9 BASIS OF DESIGN
Wﬂ TIONS i i s - TYPE REDUCED PRESS ZONE REDUCED PRESS ZONE REDUCED PRESS ZONE REDUCED PRESS ZONE REDUCED PRESS ZONE REDUCED PRESS ZONE REDUCED PRESS ZONE REDUCED PRESS ZONE DOUBLE DETECTOR CHECK
LOCATION MANUFACTURER WATTS WATTS WATTS WATTS WATTS WATTS WATTS WATTS WATTS
CAPACTTY[GALLONS) 100 GALLONS 100 GALLONS MOCEL 5T 857qT 00% oog 009 LFDO9 009 009 LF57DC0A
ENTERING WATER TEMPERATURE 45 45 PROVIDE VALVE WITH STRAINER YES YES NO Ll HD YES MO KO YES
LEAVING WATER TEMPERATURE 120 120 SPECTEICATIONS
GALLONS PER MINUITE RECOVERY LOCATION PUMP RM 103 PUMP RM 103 MECH 118 LEVEL 1 PUMP RM 103 KITCHEN 238 LEVEL 1 LEVEL 1 PUMP RM 103
TOTAL KW i) pL] FLOW THROUGH VALVE B0 GPM B0 GPM 10 GPM 10 GPM 30 GPM 5 GPM 10 GPM 10 GPM 250 GPM
MUMBER OF ELEMENTS 0 LKW 1@ 13KW MINIMUM FLOW [ESTIMATED) NA NA NA HA NA NA NA HA MA
SIMULTANEQUS DPERATION o He PRESSURE DROP @ DESIGH FLOW 10 PS1 10 PST 12 psl 12p81 14 PSI 17 PSI 12 psl 12 Pl 5 P51
VOLTAGE/FHASE 450/3 460/3 'WALVE SIZE [INCHES) -1/1° 2-1/3" EIES 34 1-1/4" iTES /8" 34" [
DISCOMNECT BY E.C. BYELC FEF 61 CEATIFIED (PUTABLE SYSTEMS) YES YES ND NO [T YES NO WO NO
EMERGENCY POWER NO ha LEAD FREE YES 'I"EE ND NO NO YES WO L] L]
STANDEY POWER, HO NO PLUMBENG SHEET # P01 P01 Pl [ PI0i PR02 P01 P20l Pa01
HEIGHT x DIAMETER, 22-7/8" H x 15-3/4" DIA, 2278 Hx15-3/4"DIA. | e naTa
Mo F R
SHIPRDMG WEIGHT [LA5) 53 53
WEILGHT WITH WATER 136.3 1363 Ay RO R r TR 1 YEAR 1 YEAR 1 YEAR 1 YEAR 1 YEAR 1 YEAR 1¥EAR 1 YEAR 1 YEAR
HSME H;‘EE;‘ No NG FREIGHT FOB JOBSITE FOB JOBSITE FOB JOBSITE FOB JOBSITE FOU JOBSITE FOB JOBSITE FOB JOBSITE FOB JOBSITE FOB JOBSITE
MISC SHIPPING INSTRUCTEONS - SHRINK WRAP & OOVER ALL
PARTS AND LABOR WARRANTY FROM PROJECT SUBSTANTIAL — — CIPENINGS e Yia YE TR TER TR e e L
COMPLETION DATE ELECTRONIC SUBMITTAL YES YES YES YES YES YES YES YES YES
FREIGHT FOB JOBSITE FOB JOBSITE ELECTRONIC TNSTALL/CEM SANLIAL YES YES YES YES YES YES YES YES YES
SHIPPING INSTRUCTICNS - SHRINK WHAP B COVER ALL OPENINGS YES ¥ES PR,
(ELECTRONIC SUBMITTAL TE — CIRCULATION PUMP SCI"l_EDULE MNATURAL GAS PRV SCHEDULE
| ELECTRONIC INGTALL/CM FARLAL YES ¥ES TAG# | CP-L1-01 | CP-L1-02 TAG # GPRV-L1--01 GPRV-L1-02
| o = = BASIS OF DESIGN
FEMIAKE: MAMUFACTURER B&G B&G BASIS OF DESIGN
guﬁ'%mmrm a n::;;_’f':“ n:;j"“ MANUFALTURER MAKITROL MAKITROL
DOMESTIC WATER BOOSTER PUMP (DWBP) SCHEDULE S - R = “'Hnw" MODEL 2100 710D
TAG & ] DBP-L1-01 LOCATION MECH 118 MECH 121 | SPECIFICATIONS =
DESIGN PARAMETERS LOCATION MECH 118 MECH 118
BASIS OF DESIGN poi s INLET PRESSURE SETTING L 2Psl
MANUFACTURER FLOWTHERM - - ] L] [TNLET PIPE SIZE (INCHES) 1 1
MODEL 70vs AL HEAD M 10 15 DUTLET PRESSURE SETTING 18 We 14 We
SERVILE DOMESTIC WATER SPECIFICATIONS OUTLET FIFE SIZE (INDHES) 1-1/2° 1-1/7°
LOCATION PUMP RM 103 CONTROL AGURSTAT AGUASTAT WALWE GIZE {INCHES) 1 1
DESIGN PARAMETERS MOTOR WD RATED (INVERTER DUTY) ND NO VENT LIMITER YES YES
GPM 76 (TUTAL FOR PACKAGE) KSF 61 CERATIFIED (POTASLE SYSTEMS) ¥ES YES CRIFICE = -
HEAD (FT) = '@Fﬁ.ﬁ YES YEIS | SPRING = -
HEAD (Pal} 56 [ CASTING [CAST TRON, BRONZE] BRONZE ERONZE FROVIDED WITH EQUIFMENT WA WA
S ECTRICAL DATA TMPELLER, (CAST IR, BRONZE) BRONZE BRONZE FIELD DR FACTORY INGTALLED FIELD FIELD
[Momor ie I WEAR FING (ERST TR, BROVCE) BRONZE BRONZE SCHEMATIC CIAGRAM SHEET & z ‘
B { SHAFT [STEEL, STAINLESS) STEEL STEEL MISC DATA
LT 80,3 SHAFT SLEEVE {3 TERL, STATMLESS: BRONTE) BAONZE BRONZE PAATS AND LABOR, WARRANTY FROM PROIECT
WOLT/PH 48073 1 YEAR 1 YEAR
\FD PRENIDED WITH UFET YES SEAL TYPE CARBON CARBON SUBSTANTIAL DOMPLETION DWTE
VD FACTORY WIRED TO CONTRGLLER YES il b L AT FRELGHT FOB J0BSITE FOB JOBSITE
e TITOTAL PACKAEE) ISOLATION SEE [SOLATION SCHEDULE |  SEE ISOLATION SCHEDULE HIPRING TNSTRLICTIONS - SHEINE WWRiE B COVER AL
Moe 70 (TOTAL PACKAGE) ELECTRICAL DATA OPENTNGS ¥YES Y5
DISCONNELT AT EACH PLMP FACTORY PROVIDED [FoToR LWATTSRE) 125 WATTS 125 WATTS ELECTRONIC SUBMITTAL YES YES
TUANTITY OF POWER COWELTIS OHE CONTROL PAREL WFD (PROWIDED BY M.C. B INSTALLED BY EC) NO NO FLECTRONIC INSTALL/DEM MANLAL YES YES
|EMERGENCY POMWER N VFD BYPASS NO HNO . ~ N
STANDEY POWER. NO RPM Z800 2940 REMARKS:
SPECIFICATIONS VOLTAGE/FHASE 120/1 1201
B e - EMERGENCY POWER [ NO MIXING VALVE SCHEDULE
STANDEY POWER NO NO
CONTROL SEE NOTE 1 TAG # TMV-L1-1 TMV-L1-2
STIE VERTICAL MULTI-STAGE PUMPS OEONNECT STEC EYEC
PHYSICAL DIMENSTONS SERVICE DOMESTIC HOT WATER. DOMESTIC HOT WATER
PUMP PACKAGE MANUFACTURED BY WELGHT 15 15
SR MOUNT FLOWTHERM MISC DATA J = BASIS OF DESIGN
UL LESTED UNIT YES PRRTS AND LABOR WARRANTY FROM PROJECT SUBSTANTIAL £ VEAR § VEAR TiFE THERMOSTATIC THERMOSTATIC
MSF 51 CERTIFIED (POTABLE SYSTEMS) YES COMPLETION DATE MANUFACTURER LEDNARD LEOMARD
LEAD FREE NO FRELGHT FOB JOBSITE FOB JOBSITE MODEL TM-5208-LF-DT TM-5208-LF-DT
PRESSURE TRANSMITTER FIELD MOUNTED AT HIGH POINT SHIFPING TNSTRUCTIONS - SHRINK WRAR B OOVER ALL — - ASSE LISTED ASSE 1017 ASSE 1017
PRESSURE TRANSMITTER WERING BY C.C OPENINGS SPECTFICATIONS
ISALATION SEE ISOLATION SCHEDULE ELECTRONEC SUBMITTAL YES YES TOCATION 132 BOLLER °Md MECH 118
PHYSICAL DIMENSTONS ELECTRONCE INSTALLOEM MANLIAL YES YES FLOW THEDUGH VALVE 20 GPM 0 GPM
LEMGTH & 'WIDTH X HEIGHT - . . MINIMUM FLOW REJT 1 GFM 1 GPM
SHIPPING WEIGHT [LBS) REMARKS: [PRESSURE DROP @ DESIGN FLOW § PSl 10 PSI
MISC DATA CONNECTION SIZE [BNCHES) 1" 1"
il L
PARTS KD LABOR WARFANTY FROM PROJECT NSF 61 CERTIFIED (PUTABLE STSTEMS) NO nO
SUBSTANTIAL COMPLETION DWTE 1YEM LEAD FREE YES YES
FREIGHT FOB JOBSITE QUTLET TEMP SETROANT 120¢ 120°
SHIPPING INSTRUCTIONS - SHRINK WAAP B COVER AL Yes MNISC DATA
OPENINGS PARTS AND LABOR WARRANTY FROM DATE OF PROJECT 1 YEAR LYEAR
ELECTROMIC SUBMITTAL YES CERTIFICATE OF OCCUPANCY
ELECTROMIC TNSTALLADEM MANLAL YES FREIGHT FOBE JOBRSITE FOB JOBSITE
- - SHIPFING INSTRUCTIONS - SHRINK WRAP B COVER ALL VES vei
REMARKS: OPENENGS
1. DUPLEX BOOSTER CONTROLLER WITH VARLABLE FLOVY WIA VFD, ELECTROMIC SUBMITTAL YES YES
2. PACKAGED SYSTEM OF TWO PLIMPS, ONE SIZED AT 1/3 CAPACTTY, THE OTHER AT 273 CARACTTY ELECTRONIC INGTALL/0AM MANLIAL YES YES
3, MEMA 1 UL LISTED CONTROL PANEL WITH VFD, OVERLOAD PROTECTEON, MINIMUM ELIN TIMERS, LOW SWCTION CUT OFF, REMARKS:
PRACOF TIME DELAY, DOOR INTERLOCK, NO FLOW SHUTDOWN AND AUTOMATIC PUMP ALTERNATION.
4, FABRICATED STEEL FRAME FOR PUMPS TO BE MOUNTED, PIPED AND WIRED, AND PAINTED GRAY,
5. FACTORY SHALL PROWIDE FIELD START-UP.
&, BOOSTER FUMP SEI0 DIMENSIONS TED,
7. MANUFACTURER SHALL ADD PUMP PACKACE PRESSURE LOSS TO FT HO REQUIRED IN SCHEDULE,
8. MANUFACTURER SHALL PROVIDE A 5 YEAR WARRANTY ON ENTIRE PUMP PACKAGE.
‘:::_'5 TRLUE .& PLAM P—E
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CIRCULATION PUMP SCHEDULE
TAG# | FP-L1-01 | FP-L1-02 | FL-L1-03
BASTS OF DESIGN
MANLIFACTUIRER BEG BEG BEG
MODEL 23502 23501 a3502
(PP TYOE (TH-LINE, END GUCTION, ETC) IN-LINE IN-LINE IN-LINE
EERVICE NON-POTABLE FOUNTIAN NON-POTABLE FOUNTIAN NON-POTABLE FOUNTIAN
LOCATION LEVEL 1 LEVEL 1 LEVEL 1
DESIGN PARAMETERS
GPMDESIGR] 20 20 0
FT. TOTAL HEAD (DESIGN) 3_? y :-?
SPECIFICATIONS

¥ WALL SWITCH WALL SWITCH WALL SWITCH
MOTOR VFD RATED [INVERTER DUTY) NO NO MO
HSF 61 CERTIFIED (FOTABLE STSTENS) NO N NO
LEAD FREE NO NO NO
FEra BRONZE BRONZE BRONIE
IMPELLER (CAST TROM, BRADNTE) BROMZE BROMZE BRONZE
WEAR RING BRONZE BRONZE BRONZE
EHAFT STEEL ETEEL STEEL
SHAFT SLEEVE BRONZE BRONZE BRONIE
SEAL TYPE CARBON CARBON CARBON
FIFE CONNECTION SIEE ST - ir
IEDLATION SEE TSOLATION SCHEDLULE SEE ISOLATION SCHEDULE SEE ISOLATION SCHEDULE
ELECTRICAL DATA
[MGTOR TELL STELL ETELL
WD (PRIOVIDED B PLL. & INSTALLED BY EC) ND NO NO
WD BYPASS NO NO NO
o 1800 1800 1800
VLT RiE PHAGE 120/1 13071 120/1
[EMERGENCY POWER ND na NO
STANDEY POWER NO NO NO
DHGCONNECT BYEL. BYEL BYEC.
PHYSICAL DIMENSTONS
[WEIGHT I 15 | 15 I 15
MISC DATA
FARTS AND LABDS WARRANTY FROM PROJECT SUBSTANTIAL
COMPLETION DATE 1 YEAR 1 YEAR 1 YEAR
FRETGHT FOB JOBSITE OB JOBSITE FOB JOBSITE
SHIPFING INSTRLICTIONS - SHRINK WRAP & DOVER ALL
CPENINGS YES YES YES
| ELECTRONIL SUBMITTAL YES YES ¥Es
ELECTROMIC INSTALL/OAM MANLAL YES YES YES
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EXPANSION TANK SCHEDULE GREASE TRAP SCHEDULE
|46 # ET-L1-01 ET-L1-02 HT-L1-01 TAG# | GI-Li-01
[ProcecT . > - BASTS OF DESIGN
| BsTS oF DESTGN _ MANUFACTURER 305AM
[FRniFRCTORER AMTROL AMTROL WESSELS MODEL S0108H
| [t ST-5-C §T-5-C FXA-500 EPECTEICATIONS
| SPECIFTCATIONS = TVPE HYDRO-MECH
SERWICE DOMESTIC HOT WATER DOMESTIC HOT WATER PRESS BOOSTER PUMP SERVICE KITECHEN
|LOCATION — MECH 118 MECH 131 PUMP RM 102 DRAZNAGE FIXTLIRE UINITS SERVED WA (L)
| TANK VOLUIME [GALLONS) 28AL 2GAL 75 6AL DRAIHAGE FIXTURE UINITS ALLOWED NjA
ACCEFTANCE (GALLONS) 0.9 GAL 0.9 GAL - FLOW RATE {(HYDROMECHANICAL D8LY) L]
ANTICIPATED: SYSTEM VOLUME [GALLOMNS) 25 GAL 25 GAL - [ TOTAL SLZE (GAL)
[TARK MINIMUM PRESS. (Polt) 70 PSIG 70 PSIG 70 PSIG
WAXIMUM PRESSURE ASSUMED FOR TANK SIZING (PSIG) 80 PEIG 80 PSIG 66 PSIE
|n.a.|EF VALVE SETTING (PS15) 85 PSIG 85 PSIG -
CONNECTION SIZE £ a4 Lir
| PR WORKING FRESSURE (FIG) 150 PSIG 150 PSIG 135 PSIG
| OPERATING TEMP. [5F) 200 200 240
PHYSICAL DIMENSIONS
TENCTH = - - WEIGHT {OPERATING)
HEIGHT 13" 13* 55° MISC DATA
|otamETER: & [3 W
SHIF WEIGHT |LES) 5 5 325 PASTS AND LABOR WARRANTY FROM PROJIECT —
WET WEIGHT {L85) 217 n 248 SUBSTANTIAL COMPLETION DATE
ASME RATED Yes YES YEs FHEIGHT FOB JOBSITE
MISC DATA SHIFPING INSTRUCTIONS - SHRINK WRAP & Yee
PARTS AND: LASOR WARRANTY FROM PROJECT SUBSTANTIAL AR LYEAR 3 VEAR COVER ALL OPENINGS
COMPLETION DATE ELECTROMIC SUBMITTAL i YES
|F=EGAT FOB JOBSITE FOB JOBSITE FOB JOBSITE ELECTRONIC THETALL/TAM MANLAL YES
SHIPPING TNSTRUCTICHS - SHRIN WRAP & COVER: ALL OPEMINGS ¥YES YES YES s - -
|E|.|3|:mmf$|.|wrm YES YES YES 1. 3 COMPARTMENT SINK DIMENSIONS: I AT 1BRQIPk14T, 1 AT 234D
ELECTROMIC PNSTALLIDEM MANLIAL '!-H "FE. YES 1. DESIGH BASED ON TWD MINUTE DRAIN-DOWN, FOR ALL THREE COMPARTENTS, 73% FULL
| 3 A z - 3. MANUFACTURER, TS FRONTDE FLOW CONTROL DEVICE TO ENSURE MAXTHUM
EEMARES IFLOW DOES MOT EXCEED DESIGN WALLE
MISCELIANEQOUS PLUMBING EQUIPMENT SCHEDULE
FOUIF. EQ. DESCRIFTTON AREA SERVED LOCATION MAKE MODEL ELECTRICAL
NO. QrY. BASIS BASIS GPM we | ww | mca [voers| ew [ oosc [aan] mas
PLUMBING EQUIPMENT - OFFICE
I-L1-01 3 |ULTRA VIOLENT LIGHT WATER FOUNTIANS LEVEL 1 MATALA S5-LAWT | 30 | GPM - 004 | - |d@0 [ 1] - | - | -
W5-Li-01 1_| WATER SOFTENER NON POTABLE COLD WATER LEVEL 1 AQUASANA SIMPLYSOFT | 15 | GPM - - = P T T T
PR-L1-01 3 |PRE-FILTER WATER FOUNTIANS LEVEL 1 HAYWARD S8 SERIES F1] GPM = = = = = = = =
FF-L1-01 3 |FINAL FILER 'WATER FOUNTLANS LEVEL 1 HATWARD C250 20 GPM = = = = = = = =
TRAP PRIMERS & SFALS = = = = . = = = = -
TP-L1-01 5 | ELECTRONIC TRAP PRIMER LEVEL 1 MECHANICAL ROOM LEVEL 1 ZURN - - - - -1 -1 -1 -
AIR COMPRESSOR _ - - - - - - 1-1-1-71-+
AC-L-01 1| VERTICAL ATR COMPRESSOR BUILDING MECH RM 121 | INGERSOL RAND 55505 16 | SCPM 5| - - | 460 | 3 | EC EC
RAD-L1-1 1 |REFRIGERATED AIR DRYER AIR COMPRESSOR MECH RM 121 INGERSOL RAND DE2IT 25 SCFM 1/4 37 Su2 120 1 EC = =
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KEYED BOTES:

DEMOUISH EXISTING PLUMBING FIXTURE. DEMOLISH ALL ASSOCIATED PLUMBING
1N CHASE, CUT AND CAP WASTE PIPING BELOW FINISHED FLOOR AND PATCH
TOMATCH EXIST,

"-a-..
@ DEMOLISH EXESTING PLUMEENG FIXTURE. DEMOLISH ALL ASSOCIATED CW, HW,
HIWE, W, 8 V, CAR VENT AT CONNECTION TO MAJN :
@ DEMOUISH ALL ASSOCIATED TEILET ROOM HW, MW, AND 1 4" FLUISH OW PIRDNG ‘
ICUT & CAPF AT NEAREST TEE. DEMOLISH ALL EXIST W R W,
@ DEMOLISH EXISTING WATER HEATER. DEMOLISH ASSOCIATED HW AND HWC M
PIPING TO £ BELOW CETLING TN MECH. RDOM,
(5)  DeMOLISH EXISTING FIFING
@ DEMOLISH EXISTING W PIFTNG & CAP BELOW FINISSED FLOOR, PATCH TO i ;
MATCH EXIST. , -
@ BEMOLISH EXESTING FIRE SPRINSLER PLPING, CONTINUE DEMOLITION T 5 €7
FROM THE NEW BLILDING FOOTPRINT. ¥
R
COORACINATE WITH 52 TO %ﬂwﬂ HiS Hﬂ-ﬂﬁnww;&
nﬁmmmnmgs ENISTING PATEH T MATEH EXIST,
ik watin CEMOLISH EXEST DOW
/mammnnM'
I I f -'.., 1'}.. Lh L—uu-u; ! . | I ”
—— | -
i o ——
1 T REMAIN
[ | Tr g
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DEMOLISH EXIST RLANLEADER W | W— A | R UraDN " ®
OO b AW ks , LA . _ Pkl t
FLR & PATCH TO MATCH EXIST _ . | . o '
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RENOVE QST £y C”:i L
'S ENTIRETY Lfﬁ ..- . JI" R
B (S 1 Eﬂuﬁwmm REMOVE EXIST FLOOR, SINK
SR 8 PATCH T MATCH EXIST CAP WASTE BELOW FLOCR
| e B PATCH TO MATCH EXIST
' EXIST 2°V UP TO BE REMOVED, REMONE EXGST 2V =y +
m“"iﬁ.ﬂﬁ; : CAP BELOW FLOOA SLAR LIP B FATCH FLOGR TO
I \ B PATEH TO MATCH EXIST MATEM EXIST
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(1] (18 [12] fz8 [13] 14 15 16 17 18 18] [20 1
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KEYED MOTES:

DEMOLISH EXISTING W, OW, HW G} DEMOILISH EXIST 1-1/4" W U9 | | | |

AND HWC FIPING, & DN AND CAF BELOW FINISHED Y ! L } | I
FLOCE. PATCH TO MATCH | e

DEMOLISH EXIST PLUMBING EXISTING T <30

FINTURES & ALL ASSDC. PIPING =

THIS AREA. FIELD VERIFY EXACT ! ! ! ! e

NUMBER OF FIXTURES I |

©

FILTERS, U LIGHT AND ALL PREFNGTICN
ASSOCIATED PIPING. CAF 1-1/4" [za1a]
OUTER RING SUPPLY, 1" CENTER —r
JET SUPPLY, & 2° SUCTION LINE
FLR FUTURE CORN. -
CAR EXIST FD BELOW FINISHED FLR | | I | |

REMOVE EXIST FOUNTAIN PUMS, | ‘
|

AND PATCH, ALL DRAIN LINES TO = = = = = — ==} = — - . e - . . . J)
REMAIN, INSPECT & CLEAN MTTCHE] —— o .
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L~ o =
[12] 16 18 19| |20 21
e ._\_,.-"" e e e T
KEVED NOTES; ' : i i
(1) DEMOUISH EXISTING ki AND HIC PIPING. - B B i 1 R R R L=l
WASTE AND VENT FIPENG TO REMAIN,
@ DEMOLISH EXISTING FIXTURE & ALL ASSOC '
PIPING. CAP VENT PIPE AT MAIN ()
@ DEMOLISH EXISTING HW, OW PIPING. iy
PROVEDE NEW ' HW, 1 HWC AND OW |
PIFING TO KEW FIXTURE. DOMNMECT EXHIAI
FIXTURE TO 'W & W FROM PLUMBING CHASE ap I
BELOW —
@ DEMOILISH EXISTING W, CW, HW &ND HWC |
BIPING. EXIST VENT TO) REMAIN
@ DEMOLISH EXIST FINTURE f ALL ASS0C,
FIFING. REMCVE ALL PIFING TO BE |
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(1) ewoLISH EXISTING FIXTURE AND [ ' ' ’ ! ' - i
ASSOCIATED PIPING [ .

@ DEMOLISH EXISTING FLUISH TANK AND i \ v
ALL ASSOCIATED PIPING | i L o e T e

(3) oEMOLISH EXISTING FIFING. | | | 'E K =y i
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SYMBOLS AND ABBREVIATIONS

SHEET INDEX Ly
R R
ED00 ELECTRCAL STMBCLS AMD ABEREVATIONS
EDI ECUFMENT SCHECLLES A d
E2 ENERET CINE COMWPLAKCE e =
EI01 FOMER DM FLAK = LEVEL 1
EN2 FONER DEN: FLAN — LEVEL 2 - =
FHO FOMER DEND FLAK = LEVEL 3
FIM FOMER DEND FLAK = LEVEL 4 m O
EI01 FOMER FLOGR PLAN = LEWEL 1 4ot
EI2 FOMER FLODR FLAN - LEYEL 2 R
EZ03 FOMER FLOOR PLAN - LEYEL 3
EICd FOMER FLOOR PLAN - LEMEL & ATTIC
EI% FOHER FLONR PLAN - ROOF b e
EXn LiThe LBCK PLAN L5V me00
LK - 1
£33 Li{The FLocK PLIN — LAV 3
E304 LIGHTING FLOGR FLAN — LEVEL 4 ATEC *e00
ES01 EMLARGED PLANS - ELECTRICAL ROOMS " =
E205 CULARGED PLANS — KITEMEN, & BOEARMOOM ———
ESQ4 EMLARGED PLANS - ALDITORLE [ —
E505 ENLARGED FLAKS - SCL WALLT
E5G1 LIGHTING CONTRILS MATRIY e
E6G2 LIGHTING CONTROL DIAGRAMS & SCHEDLLES Bl
EBD1 DEND POWER OKE-UINE DIAGRAM - =
EROZ KEW POWER (RE-UKE DIAGRAM
EB0 FEFDER SCHEDULE L
F504 GROUNING RISER DUAGRAM
i bl
F301 EECTRICAL DETALS
FAZDY FRE ALARM FLOOR PLAN = LEVEL 1 w Nk
FAZDZ FIRE ALARM FLOOR PLAN - LEVEL T ’”:* H
FAZGS FRE ALARM FLODR FLAN - LEVEL 3
FAZO4 FRE ALAFM FLOCK FLAN — LEVEL 4 ATTC we B
FAS FRE ALSFM DHE-LINE CRAGEAN i
4k
" Ea
—
LL——
FIRE ALARM Bécd
HEAT DETECTOR '.""i:ié'
HEAT DETECTOR {FIED MMPERATURE) ¥ ¥
HEAT CETECTOR {RATE OF RISE} Mk ol
SUCKE DETECTOR ik
SUCKE BETECTOR (DUST MOUNTED) —
STROAE LGHT (WAL MIEIN TED) N e
STROAE WGHT (CELIMG. FLUSH WOLNTED) o

AREA DF FEFUGE AUTHO,VTSUAL STATON N ow

[l
O W)

&

ARE4 OF FEFUGE WASTER ANHUNCITIR PAMEL
CONTROL UDMHILE

SMOKE/FRE DAMPER DORRECTIN

SEKE DOOR RELEASE MECHAKISM, COMBIRATION DOOR
CLOSER MOLDER TYPE
CHIME [WkLL BOUN TED)

HORK (WAL WCLNET)
HORK AMD STROBE LIGT (CEILKG, FLUSH MOUKTED)
HORK AND STROBE LIGHT (WALL WCUWTED)
IMICATCR LIGHT

MAMUAL STATION (WALL WCUNTED)

SPEAKER (CEILING, FLUSH MOLWED)

SPEAKER {WALL MINTED)

SPEAKER AMD STROSE LIGHT {WALL WOUNTED)
TRANSUITIER

CONTREL PANEL

GRAPHLT ARNUNCIATOR

RETWORK SLUB-PRNEL

REMDTE AHHUKCIATOR

TERVIAL CABKET

SPEHKLER FLOW SWITCH COMMECTION

:

REMOTE MDICATION LIGHT

WSLAL ALARM LIGHT (RALL WOURTED)

RN

WRITOR MODULE

WRTOR POINT

FOST INDICATOR VALVE

SPRINKLER PRESSURE SWICH COMMECTION
ROLLING DOOR RELEASE MECHANISM

SPRINKLER TAMPER SWTCH

SPEIHKLER VALVE POSITM WOMTOR CORKESEON

eeecloemcocedBEERE

Arehitaeiure
Uiaan Design
|mierices

LM

SUCKE DOOR RELEASE MECHAKIZH, UAGKERC TYPE (WALl

() stantec

400 i Wi Ave e N Bisle AZ
Spank Weshmpran S810R-HHIY

B0 Saesnd Badiie, Suik 501
Suatie, Washinglon G814

T 2006 GEI 3460

F 206 347 5288

e I hiiests. oom

1MIE) BTG

LIGHTING

LEWER—CSE TR MEAR FIATURE DENDIES SWTEH LEG, Tv
PRECESSIT PLUORISCINT FINTURE, DRAWM T0 SCALT
RECESSIT BWSKET FLUCRESCINT MIXTURE, DRAWN TO SCALE
SURFACE WOUNTED FLUORESCENT FIXTURE, DRAMN T SCALE
FLUCRESCENT STRE FITURE, LENGTH TO SCALE

WAL MOUNTED FLUGRESCENT FIETURE, LENGTH TO SCALE
[MMEER OF WOUNENG FOMTS WLL WART WTH FICTRE
LENGTH)

RECESSED) COWMLIGHT FINTURE

SURFACE MOUNTED DOWHLIGHT FIXTURE

PEKTANT MOURTED FIKRIRE

LIEAR PENDANT WOUNTED PIXTURE, LEKGTH TO SCALE
[MUMEER OF WOUNTHG FONTS WLL VARY WTH FIXTURE
LENGTH)

WALL MCUKTED FXTURE

WAL MOUKTED RECESSED FINTURE

WALl VOUNTED WERTICALLY CREMTED FINTURE

=
=]

PANELBOARDS

08V SYSTEW FANELBOSRT

430V SYSTEW FAHELBOARD

ELECTRIC HEAT

BASESCARTY HEATER COMMECTION (KW INDCATER(), LENGTH T0

UMIT HEATER CORKECRON

CAEINET HEATIR CORNECTION

ELECTRICAL RISER

— | FEEDER SIIE DENTFICATION

< | AWMLABLE FAULT CURRENT IDENTIFGARON

B

—_—
SPALE

KRRESTOR, SURGE
AERESFIR, LIGHTMNG
AUTCMANC TRANSFER SMITTH

BUS SFACE

WALl WOUWTED RECESSED LINEAR FINTURE, LENGTH 70 SCALE NN &% oucT

Ea7 56K, FILLED SDES ARE ILLUMINATED, DIRECTIONAL
MRRONG AS MOICATED

EMERGENCY BATTERY PACY
EXT WTH DWMERGENCY BATTERY PACK

CEILKG WOUMTED WALL WASH AXTURE, OFEM AREA MDICATES
[ERECTION OF ILLUMINATION

CEILKG WOUNTED LMEAR WALL WaASH FOCTURE. LENGTH TO

RECETSED ACCENT FIXTURE
FURFAE WIUNTED ADCEMT FOOTURE
MOROPTINT FIXTURE

TRALCK LKHERG

COMTRUOLE: UKESR, BLARCE, SEE ARCHTECTURAL FOR ACTUAL
FIXRE

MULTI-LAMP WICENT FTURE
UNDERCOUNTER: TR LIGHT

FEER OPTIC REMDTE SOURCE

STEP LGHT

FIXTURE ON MORMWAL AMD EWERGENCY CIRCUITS

HICHT (LCHT

FIXTURE IBENTINCATION, SIE LIGHTING FIXTURE SOHEDULE

LIGHTING SWITCHES AND CONTROLS

LOWER-CASE LETTER MEAR SWTCH DEMOTES CIRCIAT
CONTROLLED {TVF)

SHRLE POLE SWTCH
DOUBE POLE SWTCH
J-WhY SHTCH

E-WAY SWTCH

KLY OPERATID SWTCH
WCHERTARYT CORTACT, LOW VOLTAZE =W TCH
DCOUPARCY SENGOR SMTCH
SMTTH WTH FILDT LGHT
DGITAL TIME SWTCH
SHADE CONTROL CEWCE
eMER SWTCH

COMTROL STATION,
B BDIDATES QUUNETY OF BUTROME

[FdRG SYSTEM COHTROLE
EMERGERCY LHGHTIG DORTRIL UWIT

CEILKG MOUNTED DCOUPARCY SENZOR SMTCH
PHITOCELL COMTROL

BELAY, KEC DLASE B

LW VOLTAGE TRAMSFORMER

0]
v

|
[ §

[ ]

ey ERD TA DX

CABE TO BUS COMMECTION

CAPACITOR

DONTALT, NORMALLY JFEH AND MIFMALLY CLDSED

CIRCUT BREAKER

Gl GROUT BREARER, DRAWLT
~7 - GRCUT SREAKER, DRAWOLT, VECHUM VOLTAE

L ]

CRCUT BREAKER, GR
CIRCUT BREAKER, GN WTH [EAW0UT
CIRCUT BREAKER, WAGRETIC CAERLCAD

QRCUT BREAKER, NETWORK FROTECTOR

Y, CIRCUT BREAKER, THERMAL OVERLOAD

S

on b ey

T

Fo
=

| R |

©00 Joee0000 f

BESILD AU ok DERENT LIATER

FUSE (S0LATING)

FUSED SMITCH

RN

FLEHBUTTON

SFLEE

STRESS RELET, MIDLM WOLTACE

W, I-PaL

THTCH, 2-PE

THERWAL ELEMENT

s e
mmmum

TRAMZFORMER, CLRRENT
TRANSFIPMER, ELECTROSTATICALLY SHELEL, MAGRETIC C0FE

TRAMSFORMER, MACMETIC CORE SHOWM
THANSFOSMER, SHELDED, MACMETIC CORE SHOWM

KUMETER

DONTACTOR
[ERGINE - CENERATOR

HET MTERLOCK

BINER METER

PIWER (ALY METER
EELAY

FELAY, GFI

SURCE PROTECTIVE DEWDE
WLRUETER

WATT HOUR WETER

SO Ll Oy

f

CONTROLS

FUSED DECOMMECT SWTCH [FUSE RATING BDICATED]
DISCONKECT SMITCH

MOTOH STARTER

MANUAL WOTOR STARTER

COMEEHATION WOTOR STARTER FUSED DISCORKECT SmiTiy
ENCLOSED CRCUIT BREAKER

CONTACTOR

PUEH BUTTOM COMTROL STATXON

AT DOCR PUSHPLATE

EMERCEMCY SHUITWM

WOTCR RATED TOGGLE SMITCH

ELGMAY PLUG

DIFECT DIGTAL COMTROL PAKEL

RELAY, DIMTRIL TYPE

THERMOSTAT 120¥

EME CLOCK

VARWELE FREDUERCY [RNE

EQUIPMENT

EQAIFMENT CASINET

EQUFSENT COMMECTIOM, £ = EMERDENCY POSER
GROUKD: BAR, LENGTH B0 SCALE

MOTOR CORKECTEON, SIMOLE PHASE

MOTOR CORKECTOR, 3 FHASE

FOWER ELSMAT

ZURGE PROTECTIVE DEVKE

TRANGFORBER, <30KVA, WOT TO SCALE

TRANSTORMER, JKYA (R GREATER, DRAWN TO SCALE

CIRCUITS

RACEWAY COMCEALED W CELKG OR WALL HASH MARES
INDICATE KUMEER OF WISES. 13 AWG WIRE LMLESS OTHERWSE
MOTED, EXPOSED RACEWAY |5 ALLOWED DHLY WHERL MOTED.

HOT [SHORT HASH WARK)
REUTRAL {LOKG HAZH WARK)

GROUND WRE [JOSGED HASH MARK)

ENSTHG RACEWAT (F HASH WARKS ARE SHIWH, PULL MEW
CORDUCTORS)

RACEWAY BELOW SLAH OF UNDERSROUKD
RACEWAY LP

RACEWAY DOw

RACEWAY STUB-(LT WTH BUSHING
CIROUT CONTIRLATION

HOME BUM TO PAMEL (R LDCATIN HOTED
ARCTION B

FULL B0

RECEPTACLE TYPES

MOUNTED T ABOVE COUNTER BACKSPLASH

CENCATED OROWT

GROUKD FAULT CIROUT INTERRLFTER

GROUKD: FAULT CIROT INTERRLPTER ARD TAMPER BESSTANT
ISOLATED &ROUND

TARUPER RESSTANT
GROUND FAULT CIRCUIT INTERRLPTER WTH WEATHER PROCF

(1) DUPLEX RECEPTADLE CONTROLLED VIA
RELAY SYSTEM H' AMD (1) OUPLEN RECEFTADLE NOT
CORTRELLED (UNSWIRSHED')

DOUELE BUPLEX RECEPTACLE, FLUSH FLODR BOX

(1) DUREX RECEFTADLE CONTRMLLED VA FRODRAMMABLE
RELAY SYSTEN "R’ AMD (1) DUPLEX RECEFTALLE MOT
CONTROLLED {UNSWITCHED ).
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RECEPTACLES ABBREVIATIONS GENERAL NOTES
1. COMPLY WTH THE MATIMAL ELECTRICAL DODE AS ADOPTED AMD AMENDED BY THE
SHCLE RECEPTAOLE 170V ABY :W’-'E - :: :‘;ﬂuﬁ:‘: = DAL AUTHORITY HAMKG JIRSOICTION,
AL KAOVE COUNTER BADHSPLASH
DUPLEX. FECEPTACLE 120W i S PRTER. R -l WHHLE T THE LOCATIONS OF ELECTRICAL DEVLCES 0R LIGHTRNG FINTLRES INDICATED ON
ARCHTECTURAL PLANS ELEWATIONS DR SECTIONS TAKE PRECEDENCE OWER LDCATHMS
DOUELE DUPLEX RECEPTAOLE 120V T ADOVE FINEEHED FLOOR Wy WL THOE IKDICATED OM T ELECTRICAL DRAWNOS
Wi WIRNTD
SPUT WIRED RECEPTACLE, 120V, TOP SMTCHED s MNE GRME 3 REFER 70 THE ARCHITECTURAL REFLECTED CEILMG PLANS FOR EXACT LIGHTING
AMUP AMPERE L1 MCRIWAYE FICTURE, FIRE ALARM, LIGHTIRG COMTROL AND FOWER DEWICE LOCATIONS.
RECEFTACLE JOBY OR 240V, SIMGLE PHASE 0 n HEUTRAL
el M NG UGHT (NSWTCHED) " ITOMATI CONTRELS, AUTOMATE ST GONTROLS, DCCUPANEY SENSCHS, Of
ATS ALUTOMATIC TRAMSFER SHTCH
PERCFINCLE 0V A PR R X @ A NITOMATE TWE SWTCHES THE LIGATING CONTROLS SHALL BE TESTED 10 ENSURE
COVEIMATION SEDEFTACLE 120,908V O 170,240V, SNG.E s MVERICAH WRE GHAGE THAT COMTROL DEVICES, COMPCKENTS, EDUPMENT, AKD SYSTEMS ARE CALERATID,
PHASE CATY COMMUNMITY ACESS TELEVSON  OPER OPERATER,/PERABLE AOJUSTED, AMD OPERATE IN ADCORDUNCE WITH PROVECT PLANS AMD SPECEICATIONS.
SEQUENCE (F OPERATION SHALL ALSD BE FUMCTOMALLY TESTED TO EMSURE IT IS
RECEFTACLE 4BIV, SNCLE FHASE o CHCUT BREAKER oFo CWRER PROVIDED: OWHER [HSTALLED FERATING 14 ACCORDAKCE WTH P20ETT PLANS AND SPECFCATIONS. A OOMPLETE
Loty CLOSED CREUIT TELEVSIN 3 CRTINAL STARDEY REFDAT {F TEST PROGEDURES AND RESLLTS SHALL S5 FPREPAFET AND AILED WTH
RECEPTALLE 4BV, THEEE PHASE ot BRCUT BB PULLBOY THE DMMER,
GHELE RECESTACLE 130V [TWEST L T LG PhHL PANEL, EAMELBOARD 5 COMTRACTOR SHALL COCRDMATE ALL ELECTRICAL DENDUTION WTH THE GENERAL
( o) u IR NOURTED pos POSTION/POHT OF SALE COMTRACTOR. DISCORRECT ALL POWER TO AREA MSEE UKES OF DEMD AREA. [BACH
DUPLEX RECEFTACLE 170 [TWIST LOCK) T0 ELECTRICAL SOURCE). SEE ARCHITECTURAL AND ROP [EMULIFON PLAKS FOR MALL
LoUM COMMUNICATIONS PR PAR AMD CELNG TO BE DEWOLEHED.
RECEFTACLE 208V R 240V, SINGLE PHASE [TIST LOCK) c COMDAT FIZ PRMARY DAYLIGHT Z0ME
o COMDUT QMLY FTS PHELWATI: TURE STATIN & AFTER CEILMG DENO BHAS BIEW COWPLETED. CONTRACTOR SHALL REMGVE ELECTRICAL
RECERTALLE S0V (8 240N, THRLE PHASE (TWST LOGK) CTRL COMTROL R — EGUIPMENT AEAMDCRED, LBCER THES FROUECT. (AL EXISTIHG ECUBNENT KT BEIWG
- REUSED SHALL BE DISCONKECTED FROM SOURCE AND REWCWED. ALL COMDUIT AKD
Pt (w1 ooy B WS 2 e RO RACEWAT OMLY WEING SHALL BE REMOVED,
0 DATA RECEPT  RECEPTALLE
RECEPTACLE 480V, SMGLE PIRASE (THST LOGK) . D009 CONTROL FAKEL i 7, ELECTHCAL AND OTHER ELECTRICAL EQUFMENT FRES STANDING (R SURFACE
i R MECUNTED, RACEMAY (EEFOSED) AMD COMIUCTDRS: WHIDH ARE KD LONGER W
RECEFTACLE 430V, THREE PHASE (TWST LOCK) L] DERCATED oz SECONDARY DATUGHT 7DME SERVICE PRESENTLY OR AS A RESLLT OF THS CONTRACT SHALL BE REWOVED,
pEv nEvCE e HEE UNUSED RIS MERINTED BEVICES, CUTLET AKD OTHER BOVES M FNISHED AREAS
CLCK RECEDTAGLE 130 SHALL FE REWOVED FROM WALL AKD THE REMAMNG HILE PATCHED TO MATCH
™ oW =T SHELENDOE #MTEIH-{.LM?E% Nl.il':}.ﬁﬂl HMIH'ﬁTS AND SLEEVES SHalL ntﬁmn FLUSH
SHGLE RECEPTACLE, FLUSH FLOCR BOX e TEHMASHER SPECS  SPECRCATOMS ACCESHDLE CEILNGS SMALL BE RINDVED.
DUPLEX RECEPTACLE, FLUSH FLOCR B0 4 4 » i
IMERCERCY B COMTRACTOR SHALL SURVEY SITL AMD CEFRE ERANCH CRCUITS SERVING EQLPUENT
o s FRy.. VMM 10 BEMAN THAT ARE MOT DOCUMENSED N THE ELECTRCAL AMD ARCHITECTLRAL
DOUBLE DUPLEX RECEPTALLE, FLUSH FLOOR BON 3] EQUIPHENT RODM,EMERCEMCY TELECON  TELECOMMUNICATIONS mgﬂm m*hﬁmu?mw SHAEL mTﬂmTéﬁr ™o ﬂm%:l
RO TR TELLCOMUUNICATIONS GROUNDING Cewou MHCH BRANCH 0 E€ REPLACED
SPUT WIEED RECERTACLE, 120V, FLUSH FLODR B(E MANTAN FOWER 0 EQUPMENT THAT IS5 ENSTING TD REMAH,
Gk, 12 oW ELECTRC WATER: CODUR BUSAAR
5 ANT ENISENG WIRING SERVING DEVKES TO REMAN B SERWCE WD WHICH 15
el s ®  nomex " e s e o L S Ry
PORE THROUGH [CEMCES AS INDCATED) FBOIC FURNBHED 57 OTHERS, WSTALLED T2 TELECOMUIHICATIONS RO0W MOTFY ARCHITECT OF WIRNG LOCATION, REASON IT WUST BC RENDVED AND COST OF
RELCCATION AMD RECENE THE OWNER'S APPROVAL BEFORE PROCEEDNG MTH THE
SHGLE RECEPTACLE, CELING MOUWTED BY CONTRAGTOR ™ TELEVISKM WORE.
f FILW ILLLEHATOR ™ TPICAL
DUPLEN RECEPTACLE, CELING WOUNTED 16, PYCA T COMUEMCING WS DENOUTKRM, DENTIFY ALL POMER, LIGHTING,
m FEER DFTICAL) L UKDER FLDOR COMMUMCATION AMD SCHAL DRCUITS PASSNG THREOUGH THE DEWOLITION ASEA OR
DOUBLE DUPLEX RECEPTACLE, COLME WOUNTED Foe FACE OF COLUNN 15 UKDER CROUND E&Bﬂm:ﬁmﬂs?mmngu BREN [m;m MANTRHING .i’.';“m "
H ALLED DWRER'S REPRESEN TA CLEARLY AR 5
CELIE DORD DROP. 120V SHCLE PHASE LD GROAD wn VHLESS GRERME NOTED MATABED AND COCRONAT. WTH CEWCLITION WORK OF OTHER THADES.
I : &l GABAGE [MSPOSAL e UKSHELEED TWSTED PAR
11. WHEFE MEW AKD REMCDEL WORK BT ELECTRICAL, MECHAMICAL, PLUMBING R OTHER
PONEN PO GLGFD  GROUND, LT CRCUM ) e bl TRADES |5 INCICATED ON PLANS. RENDVE, RELDCATE AMD REINSTALL ALL EXISTING
. . INTERRUFTER VEL VERFY EXALT LOCARIR ELECTRIGAL SYSTEMS INCLUDING, BUT MOT LMITED TO: CORDUITS,
MLLTI-DUTLET ASSEMELY (DEVKES AS MODICATED) - kD HOLE W WRE, WATT, 02 WALLFHONE CIRCUITS, LIGHTIHG, EDUPMENT, DEVCES AND SUPFURTS AS REQLERED TOORSTALL
MEW WORK, AKD REMODEL EXSTING WORS.
DURLEY RECEPTADLE, SURGCE PROTCTOR TYFE W HRSEROWER WLR WITHETAKD CURREMT RATIMG
B WRELESS ACEESE PONT 12 CIRCUTS AMD LIGHTIMG SHOWM N DENDUTION PLAKS ARE BASED OH AVAMLADLE
DOUBLE DUPLEX RECEPTACLE, SURGE PROTECTOR TYRE 0¥ WSTA-HOT WATER. (ESPENGER FECORD DRAWNES AKD NAY HOT SHOW ACTLAL INSTALLED DEVKES ARD GRCUTHG
SBIE MCTION BON L VEATHERPROOF FELD VERFY,
L LEGALLY FEQUFED - s 13 COBIMATE ALL EPOEED BRANCH CONDUIT SOLTRG WITH ASGHIECT FRIDR T0
Wi MATHETE 1 PHASE IRSTALL.
WORK DEFIMITION
FLAG NOTE
REVEEION DEMTRCATION
EOPUENT IDERTIFCAROR
OUTLET MOUNTING HEIGHTS
EOUWPYENT IDEKTIFICATOR
SPECIAL OUTLET HENHFS ARE SHOWM O PME ELECTRCAL DRAMNGS D2 DR THE AROHTECTURA
DETAL REFESENCE DRAMIMGS I SPECAL OUTLET BOGHTS ARE HOT SHOWM O REQURED, THEW LOCATE DUTLETS AS
WOTED BELOW. OURET BOGHTS ARE VEASURED FROU THE PIMSHED FLOOR TO THE CINTERLME OF
DETHL FEFERENCE W,/ DRIGMATING SHEET REFERINCE THE OUTLET UKLESS OPMIRWSE MOTID.
RECEFTACLES 18 IHCHES (480 mm) VERTIEALLY WOUNTED
SECTION REFEREMCE
SWTCHES 43 BCHES {1065 =m) VERTICALLY WOUNTED
SECTION REFERENCE W/ORIGKATIMG SHEET REFERENTE CLOCK GUTLET B0 MCHES {035 mm)
72 BCHES (130 mm) T0 TOF OF PANELBOARD F BOX < 68
- PARELEIARDS INGHES (1730 men) HIGH, OTHERWISE PER NEC 4043
IHTERCM 43 MOHES {1005 ma)
e i CARTH READER 43 MEHES {1095 mm)
PROECT MR REFIRENCE W/TRUE MORTH REFERENCE TELECOM QUTLET, DER HANDSET (18 IMDHES (450 mm) VERTICALLY MOUKTED
WEW WOR TELEGEM CUTLET, WALL HAMISET |43 MOHES {1085 mm) VERTICALLY NOUNTED
ESISTHG
WOLUME. CORTROLLER 43 BOES (1095 s}
FURRE
FIRE ALARM FULL STATIM 43 PHHES (1095 =m)
REMOVE ENSTHG ELECTRICAL EQUPVENT
T EDGE MOT LESS THAN 50 IMCHES (2280 mm) AFF AMD NOT
FIRE ALARM AT NOTFCATION |LESS THAM 8 INCAES (155 mm) BELOW CCLMG. 6 NOHES (155
CEVCES mm) BELOW COLNG SHALL TAME PRECEIEMCE WHERE COILING
HEGHT DOES KOT ALLOW BOTH DIVENSIONS
FIRE ALARM WISUAL AHD
BOTFON EDGE MOT LESS THAN B0 NCHES (033 mm) AFF AND
COMERATIN AUTELE /I
NOTFICATION DEVCES Tmmqmmrmmnms[mzum}ﬁ.
FIRE ALARIL CONTROL PANEL 72 MCHES {1230 =m) TO T OF PAMEL
Bubmital Pastions Ehept Sheai
Tita HMumber
Ma Dade Ay Dl wi

Construction
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