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\ INPUT/OUTPUT SUMMARY FOR AIR HANDLING UNITS AH-0! & AH-02 NOTES:
INPYTS , oUTPUTS SYSTEM FEATURES ‘ L ;% %cz,r;awgsmm TIONS AND GENERAL NOTES SEE SHEETS WA-H-001
ANALOG GENERAL :
BINARY OIGITAL ANALOG ALARMS PROGRAMS : 2. SMOKE DETECTORS SHALL BE HARD WIRED TO THE SUPPLY FANS SF-01 & SF-02
MEASURED CALCUATED MOTOR STARTER TO STOP FANS WHEN SMORE IS DETECTED IN THE RETURN AIR
SYSTEM, 13 STREAM, ALSO SMOKE DETECTORS WILL BE SOFTWARE CONNECTED TO 0OC
m‘ﬁ%‘ P,zg' i . g z uwTARY CONTROL PANEL AND THE FACILITY CONTROL ROOM,
" 22 EI& S © J. CONTROL SYSTEM SHALL BE STAND ALONE TYPE AND CONNECTED TO THE
DESCRIPTION - § z w S § § B SN § SRS § § 8 N MAIN CONTROL AND MONITORING SYSTEM AT THE FACILITY CONTROL ROOM F
§h s g Mugm 3 6°§§ §§:Es 85*3 gggé*; gg § // IN THE CORNER STATION BUILDING. ]
14 = QS = E
S| IRLBE! RREE lslslelelSls] | BIREFITIE &.§§§§ 3RIES &SUSSwggx 5| | LA 4. LVEA ROOM SHALL BE PROVIDED WITH MULTIPLE TEWPERATURE SENSORS T0
g Q§:‘§§§§tk ~<E§L~Q&‘ S IEIS] RISelys SNENE MHNEREHES 3| CONTROL THE RESPECTIVE DUCT HEATER, SYSTEM MAY AVERAGE THE
SREEEENEEERERNRESENEE 888|313 ISFIRER [FSIxISE SESSSEINEE S READING OF THE ROOM TEMPERATURE SENSORS OR SELECT ANY SENSOR
N TO CONTROL THE DUCT HEATER, SEE FLOOR PLANS FOR LOCATION AND
OUTSIDE TEMERATURE . N EACH AH-1 & 2 NUMBER OF SENSORS FOR EACH ZONE.
<
OQUTSIDE RELATIVE HUMIDITY (H) ® N P | £ack an-1 8 2
N
PREHEAT COIL, HC-07 ° N J . o . o 4| SEQUENCE OF OPERATION:
PREHEAT COIL, HC-08 ° N ® . ® ° // 0
N 7
ey . . . A o o e W A ‘
AIR FILTER, AF-02 (TYP 2) ° ® ) . 2 SENSORS UPON A SIGNAL FROM THE CENTRAL CONTROL SYSTEM THE PACKAGED CONTROLS g”f.?ﬂf"f L R Tt 10 SATISFY THE HOST —
o ——— . Ve o / PROVIDED WITH THE WATER CHILLER WILL PERFORM THE FOLLOWING: e o
AN e A THE LEAD CHILLED WATER PUMPS (WP-01 & WP-02) WILL START TO ESTABLISH F. THE ROOM TEMPERATURE SENSORS OF EACH JONE SHALL BE USED TO
MIXING AIR DAMPER 02 \ ® L sle STEADY WATER FLOW THROUGH THE SYSTEM, WODUATE RESPECTIVE CONTROL AIR DAKPERS INSIDE THE VAV TERMINAL
MIXING AIR DAMPER 03 N ° v ele B. UPON PROOF OF ESTABLISHED WATER FLOW THE LEAD CHILLERS (CH-01 & CH- .
N 02) WILL START TO MAINTAIN THE LEAVING CHILLED WATER TEMPERATURE G. WHEN THE ROOM TEMPERATURE RISES 5°F ABOVE THE SETPOINT, THE
MIXING AIR DAMPER 04 N ® / ele SETPIONT (42°F), CONTROL SYSTEM SHALL REPORT AN ALARM SIGNAL TO THE FACILITY
B CONTROL ROOM.
Y C. THE PACKAGED DOC CONTROLS ON THE WATER CHILLERS WILL CYCLE THE
ING COlL, CC-0! ® ° e ole H, THE RELATIVE HUMIDITY SENSOR LOCATED INSIDE THE FACILITY CONTROL
= EN ToEie oD, COMPRESSORS IN SEQUENCE TO MATCH THE SISTEM ROOM SHALL BE USED TO MODULATE THE CAPACITY OF THE ELECTRIC
COOLING COlL, CC-02 d N e pal el s y HUMIDIFIERS (HU-05 & HU-06) TO MAINTAIN THE SPACE MINIMUM RELATIVE
S D. WHEN THE THERMAL LOAD DROPS BELOW THE MINIMUM OPERATING HUMIDITY SETPOINT (30 % RH).
COOLING COIL, €C-03 ® N L4 ,/ ® bdhd . gA,;ACJTrg %{ Mrwggk ycpmum. THE PACKAGED CONTROL WILL 1 THE DUCT SHOKE DETECTOR IN THE RETURN AIR DUCT SHALL STOP THE SUPPLY AIR D
COOLING COIL, ¢C-04 . ool e oo CTIVATE THE HOT GAS BIPASS CICLE. FANS WHEN SMOKE 1S DETECTED IN THE RETURN AIR STREAM
- 2 £. PACKAGED CONTROLS WILL RUN SELF DIAGNOSTICS TEST BEFORE STARTING AND SHALL REPORT AN ALARM SIGNAL (AUDIO AND VISUAL) AT THE FACILITY CONTROL
HUMIDIFIER, HU-01 ° ® o 1 N ele oo THE REFRIGERATION COMPRESSORS TO PROVE THAT ALL OPERATING ROOM AND LOCAL CONTROL PANEL,
' A ole CONDITIONS ARE WITHIN THE NORMAL LIMITS. L THE SPACE DIFFERENTIAL PRESSURE SENSOR SHALL BE USED TO MODULATE
HUMIDIFIER, HU-02 e ® e ® N |o|e F. PACKAGED CONTROLS WILL CONTINUOUSLY MONITOR THE CHILLER THE MOTORIZED CONTROL DAMPERS ON THE RETURN AIR DUCTS AND THE OUTSIDE AIR
7 OPERATION AND REPORT ANY OPERATIONAL OR SAFETY ALARMS T0 THE DUCTS T0 MAINTAIN THE SPACE PRESSURIZATION AT SETPOIVT.
® ® L ] e L 21 ]
O . L« > CONTAOLS W ALTOMATICALLY 100 Hi. AL AETiNe WATER CHILLER
A H
e * < : > ° \.\‘ 22 AND START THE STANDBY CHILLER  (CH-03). " Awonm ‘Hj% S;Se,;:: fr;fgmo"c)ma SYSTEM THE AIR HANDLING UNIT AH-04
SUPFLY FAN, SF-0/ ] L ® ® ol | o ® ® Ne L ® el® STATUS WITH CURRENT SWITCH G, CENTRAL CONTROL SYSTEM WILL ALTERNATE THE LEAD AND STANDBY START ;40 ESTABLISH A STEADY AIR FLOW THROUGH THE SYSTEM., THE DOC
N SHALL
< WATER CHILLERS TO MAINTAIN EQUAL OPERATING PERICOS ON ALL WATER CONTROLS SHALL PERFORM THE FOLLOWING:
SPRLY AN 502 - Py ° ° P ° . ® oN | |o ° ole STATUS WITH CURRENT SWITCH CHILLERS,
N A. THE STATIC PRESSURE SENSOR LOCATED AT THE EMD OF THE SUPPLY
SUFPLY FAN, SF-03 d e * ® e b ° b ® | IN® ® hd b STATUS WITH CURRENT SWITCH INAIR HANDLING SYSTEM OF LVEA (AH-O1 & AH-02): AIR DUCT WILL MODULATE THE INET CUIDE VANES O TWE SUPPLY AR
SUPPLY FAN, SF-04 ol lel|® o hd d I b ° N o oo STATUS WITH CURRENT SWITCH A SIGNAL FROM THE CENTRAL CONTROL SYSTEN THE SUPPLY AIR FANS (SF-01, S/ FANS TO MAINTAIN CONSTANT AIR PRESSUR .
]
- < 02,\§-03, SF-04) WILL START TO ESTABLISH A STEADY AIR FLOW THROUGH THE SIETEM, B. THE TEMPERATURE SENSORS DOWNSTREAM OF THE OUTSIDE AIR PREHEAT COILS
SUPPLY AIR TEMP ® pd ele . THE 0BG CONTROLS WILL PERFORM THE FOLLOWING: %Au ”%N%g ;ff co%nlgz{ ng %%;r ng; Z;Es%r ELECTRIC HEATERS
7 N ‘ 3
SUPPLY AIR RELATIVE HUMIDITY ° e ® * A. MODUINE THE CONTROLLABLE PITCH VANES ON THE SUPPLY AIR FANS TO
- e MAINTAIN CONSTANT AIR VOLUME FLOW RATE REGARDLESS OF THE ¢ ggﬁmfmfmmj_ ﬁ%ggg& %% gf,“,{,’f cfg[{gf’,’;}{%ﬁ‘
ROOM TCHPERATURE (TIPICAL 6 ZONES) he /,/ . ;:Tf:’ M:[ . TC P'ZM' REAM OF OUTSIDE AR REHEAT b sl L00P TO MAINTAIN THE LEAVING AIR TEMPERATURE AT THE SETPOINT (55°F).
° Y , - 3 A NSORS DOWNS y AT ZOILS SHA
SPACE Mg LTI S e _| |0 | 5 N B 20 T0 CONRQL T CAPACT o T UCT T s - 0. e 00 COUTRLS WIL COMPAE T e O TOERTALS 00,
ZONE DUCT HEATERS (TYPICAL 5 ZONES), LVEA |@ V% ® ‘ o |e ole " FOR LVEA 07 & HC-08) TO AINTAIN THE OUTSIDE AIR TEMPERATURE AT 50°F. AT T L A D ey
‘ : C. THE TEMPERATURE SENXQRS DOWNSTREAM OF THE COOLING QUILS (CC-01, DEMANOING ZONE,
ZONE DUCT HEATERS, MECH ROOM _|® o , o . h Mt N FOR MECHANICAL ROOM CC-02, CC-03, & CC-DQ) SHALL BF USED TO MODULATY THE 3-WAY CONTROL 00K TELPERATURE SENSGRS OF EACH 20N WILL BE USED 70
SWOKE DETECTOR (SD-011- ‘ SZEEEEN RN ' “lef el | N L EACH AH-1 8 2 VALVE ON THE CHILLED WANER LOOP TO MAINTAIN THZLEAVING AIR b CaUATE AESTECTIVE COMTROL AR DAMPERS TESIOE THE AV C
S sk B0 SR stk TEMPERATURE. AT THE. SETFORYL 130°F), ; : TERMINAL (SINGLE DUCT WITH FEATING COIL) TO  MAINTAIN THE ROOM :
MIXING AR TEMP ° N 0. T ooc Izqo%sc% COUPNRE THE SPACE A0U. TEWPERATURES AND TEWPERATURE SETPOINT,
b ot F. WHEN THE SUPPLY AIR FLOW RATE DROPS TO THE MINIMUM SETPOINT AND
MIXING AR RELATIVE WMDY~ hd LN DEMANDING ZONE. THE ROOM TEMPERATURE CONTINUES. 70 DROP DOWN, THE CONTROLS SHALL
AIR COMPRESSORS (TP 2) / ® ® ole \ £, THE ROOM TEMPERATURE SENSORS OF LVSY/ZONES (TOTAL FIVE) SHALL ACTIVATE THE HEATING COIL LOCATED IN THE VAV TERMINAL 70
BE USED TO MODULATE THE SCR CONTRALNON THE RESPECTIVE ELECTRIC MAINTAN' THE ROOM SETPOINT,
ROOM PRESSIRE (LVEA) hd hd 2 REOD.>SKE PLANS FOR LOCATION DUCT HEATERS. 7O MAINTAIN THE ROCM TEMRERATURE SETPOINT (72°F). G. WHEN THE ROOM TEMPERATURE RISES S°F ABOVE THE SETPOINT, THE
TTe F. THE ROOM TEMPERATURE SENSOR SCR THE MECRMYICAL ROOM SHALL 8E CONTROL SYSTEM WILL REPORT AN ALARM SIGNAL 10 THE FACKLITY
AIR FLOW oIAaRA/ \ USED T0 MODULATE I7S RESPECIVE DUCT HEATERN(Q MAINTAIN THE ROOM CONTROL ROOM.
HEPA FILTER ° ® ° LOCATED IN THE SUPPIXAIR PLENUM TEMPERATURE BETWELN 80 T/65°F. H, THE RELATIVE HUMIDITY SENSOR LOCATED INSIDE THE OPEN OFFICES AREA
EPA FILTE
G. WHEN THE ROOM TEMPERAIRE RISES 5°F ABOVE THE SIXPOINT, THE WILL BE USED TO MOOULATE THE CAPACITY OF THE ELECTRIC
mwry( QUTSIDE AIR DAMPERS (TP 5) ° . \ ggxg& SISTEM SHALLAEPORT AN ALARM SIGNAL 1O TRNEACILITY Sﬁg%}zzrffijéozuggww THE SPACE MINIMUM RELATIVE HUMIDITY
: " 1 ;
bl B PLANS \ H, THE RELATIVE HUMIBITY SENSOR LOCATED IN THE LVEA ROOM SMELL BE USED TO L THE DUCT SMOKE DETECTOR IN THE RETURN AIR DUCT SHALL STOP THE SUPPLY AIR —
WODULATE THE ZAPACITY OF THE ELECTRIC HUMIDIFIERS (HU-01, Wy-02, HU- FANS WHEN SMOKE IS DETECTED IN THE RETURN AIR STREAM
gg,mg] -4 ngﬂ MAINTAIN THE SPACE MINIMUM RELATIVE HOMID A s%% fggzlﬁrch rﬁ%% ,fff”’“ (AUDIO AND VISUAL) AT THE FACILITY CONTROL
INPUT/QUTPUT SUMMARY FOR WATER CHILLERS CH-0!/, CH-02, & CH-03 . .
1. THE DUCY/SMOKE DETECTOR IN THE RETURN AIR DUCTS SHALL STOP THE SYRPLY AIR .
Ieuts il SISTEM FLATURES | T e o me racuIYowreL | oo & WU FREAARATION ROOLS PRESSRIEATON
A A DIFFERENTIAL PRESSURE SENSOR (ONE FOR EACH ROOM) SHALL BE USED TO MODULATE
ANALOG ey GiTAL oG A oAk GENERAL RPOM AND LOCAL CONTROL PANEL. THE MOTORIZED CONTROL DAMPERS OF THE ROOM RETURN AIR TO WAINTAIN THE ROOM
. . B J/THE SPACE DIFFERENTIAL PRESSURE SENSOR SHALL BE USED TO MODULATE PRESSURE SETPOINT.
MEASURED CALCULATED THE MOTORIZED CONTROL DAMPERS ON THE RETURN AIR DUCTS AND THE OUTSIDE AIR
SYSTEM, = DUCTS TO MAINTAIN THE SPACE PRESSURIZATION AT SETPOIVT. VI. FUME HOODS OF OPTICS LAB & VACUUM PREPARATION:
APPARATUS, § 2 SUPPLEMENTARY
OR AREA POINT 8213 22 58 | S Q NoTES Il AIR HANOLING SYSTEM OF OSB(AH-03): A. THE FUME HOOD FANS (ONE FOR EACH HOOD) SHALL BE MANUALLY CONTROLLED (ON/OFF).
= NS (=)
DESCRIPTION s § 3 wl SIE318l gl Is SIS § g g UPON A SIGNAL FROM THE CENTRAL CONTROL SYSTEM THE SUPPLY AIR FANS (SF-05 & B. THE BAROMETRIC DAMPER ON THE FAN SUCTION SIDE SHALL MAINTAIN A CONSTANT B
8 x 1B > wlSla N SIol8R [RIBISISEl s3] 3 SSIRIINE R 5 g SF-06) SHALL START 1O ESTABLISH A STEADY AIR FLOW THROUGH THE SYSTEM. THE DOC NEGATIVE PRESSURE INSIDE THE FUME HOOD REGARDLESS OF THE SASH POSITION OF
§§ SIS | RIS lelslelsRlsl | [BRIFTIE %§§§§ §$§a§ &SC‘S%SQQK N CONTROLS WILL PERFORM THE FOLLOWING: THE FUME HOOD.
T 19 SIRINIS P i g EINES EIN Y
=zl EiSiElsll LiL| S SISici¥ls] IRIxISiy YISIRIRIESIERIS A. MODULATE THE CONTROLLABLE PITCH VANES ON THE SUPPLY AIR FANS TO .
§§$‘§§§§§%§EE&.§ SiEl3iRSly] | B588E 3RS |mS=SE SIRIBISESRR S 8 MOLATE THE CONTROLLABLE PITCH VANES ON THE SUPRLY AR, 7 VIL. EQUIPMENT START (P
WATER CHILLER, CH-01 . ® 'y ° ® ® sle ° ° ele . ;’;752_’ M;W;-’-;R :”;55”?5 i — A, ALL WATER CHILLERS SHALL BE SOFT START,
. TEMPERA NSORS AM OF QUTSIDE A 8. SUPPLY AIR FANS (SF-01 THRU SF-061 SHALL START AT THE MINIMUM STATIC PRESSURE
WATER CHILLER, CH-02 L ® L4 ® ® ® e e ® ® hdbd WILL BE USED TO CONTROL THE CAPACITY OF THE DUCT ELECTRIC HEATERS AND GRADUALLY INCREASE THE SYSTEM STATIC PRESSURE TO MAINTAIN THE DESIRED
. . ° Py ° ° ole TO MAINTAIN THE QUTSIDE AIR TEMPERATURE AT 50°F, AIR FLOW RATE.
) » ° ° N - - THE MOTL AMPERS LOCATED ON THE RETURN AIR & A
CHILLED WATER POkt WP 0! bl ° : CHILLED WATER LOOP TO MAINTAIN THE LEAVING AIR TEMPERATURE AT STERATIOA ?’%55 RETURN ATh AND GOADLALLY MODULATE THE DAMPERS 70 MAINTAIN
CHILLED WATER PUMP, WP-02 [ ] ee ® ® ® [ ® ® ® THE SETPOINT (50°F). THE BUILDING PRESSURIZATION SETPOINT.
. THE TEMPERATURE SENSORS DOWNSTREAM OF THE HEATING COILS (HC-09 & —
CHILLED WATER PUMF, WP-03 o oo b ® ® e i hd ° ?\:40) WILL BE USED T0 SEOUENCE THE 5%% f;%a wsgaﬁ 70{{{ THE
TRIC HEATERS 10 MAINTAIN THE LEA A
CHILLED WATER RETURN TEMP . . gecmc
CHILLED WATER SUPPLY TEMP ° ° THE LEAVING WARM AIR TEMPERATURE SET POINT WILL BE PROPORTIONAL
TO THE OUTSIDE TEMPERATURE AS FOLLOWS:
CHILLED WATER FLOW DIAGRAM hd QUTSIDE TEMPERATURE WARM AIR TEMPERATURE SETPOINT
FLOOR PLANS ; | L] g,fgo?go 350
CHILLED WATER BOOSTER PUMP ® [o e ° | ® L0 PUMP BY VE CONTRACTOR j‘; ;g ‘;2 gg
FLOOR PLAN GRAPHICS WILL SHOW ALL EQUIPMENT LOCATION, CONTROL PANELS AND CONTROL COMPONENTS SUCH AS 5170 60 70
DAMPER, VALVES, TEMPERATURE SENSOR, PRESSURE SENSORS.... ETC. ABOVE 60 RECIRCULATED A
é%mm CiP LASER INTERFEROMETER
CHECKED ] \& GRAVITATIONAL-WAVE OBSERVATORY
8 2 ENGINEER B p R DNS SITE NO. ! - HANFORD, WASHINGTON
5 § PROJ A s TITLE ey CONTRACT ~orBER PRDIELT wuMGER |
g g HVAC NONE |PP150969| 8094
& CALIFORNIA INSTITUTE OF TECHNOLOGY CORNER STATION B weviion
A | 4-19-96] cLP H00 WEST WALNUT STREET TTS INSTITUTE OF TECHNOLOGY SEQUENCES OF OPERATION & WA-H-141
-19- ve | nA BEZ | FINAL DESIGN REVIEW & BID : PASADENA, CALIFORNIA MASSACHUSETTS UTE
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