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]/\/PUT/OUTPUT SUMA//A/?Y FOR AIR HANDLING UNITS AH-0! & AH-0Z | | NOTES:
INPUTS OUTPUTS SYSTEM FEATURES | , I. FOR LEGEND, ABBREVIATIONS AND GENERAL NOTES SEE SHEETS LA-H-001
AND LA-H-002.
ANALOG f GENERAL |
BINARY DIGITAL ANALOG ALARMS | PROGRAMS | 2. SMOKE DETECTORS SHALL BE HARD WIRED TO THE SUPPLY FANS SF-01 & SF-02
MEASURED CALCULATED | MOTOR STARTER TO STOP FANS WHEN SMOKE IS DETECTED IN THE RETURN AIR
P — STREAM. ALSO SMOKE DETECTORS WILL BE SOFTWARE CONNECTED TO DDC
APPARATUS, § 2 SU,,P%%M oy CONTROL PANEL AND THE FACILITY CONTROL ROOM,
OR AREA POINT = B olol Bz - |
S 2L S S 2. CONTROL SYSTEM SHALL BE STAND ALONE TYPE AND CONNECTED TO THE
DESCRIPTION " % = NRSEERE . SHSINISTS SIS S WAIN CONTROL AND MONITORING SYSTEM AT THE FACILITY CONTROL ROOM
& “ . S w3 IB5IREIR SEE SEMISKNEES & IN THE CORNER STATION BUILDING.
Syl |18 g BEES 5 SESINENEERISESEEE SSININNERES 3
NE g el 12RRR |gxluvS« 33522 1SS RS S B9 R I wlalsln & 4. [VEA ROOM SHALL BE PROVIDED WITH MULTIPLE TEMPERATURE SENSORS TO
%mu&:‘%g%g%m ;tﬂijmcza &&'&-@g S0 Y qg&?%% g§§$§§§$§. S CONTROL rﬁffﬁgsgfggv§aucryf,47£ﬁ. SYSTEM MAY AVERAGE THE
o & SIS Ty IR ES RN ELS T NEINEES S5 &3 READING OF THE ROOM TEMPERATURE SENSORS OR SELECT ANY SENSOR
it st s I A el St ] NN A SISISS = [SESISS FINTSS SISISVNBIEIRIE = 10 CONTROL THE DUCT HEATER. SEE FLOOR PLANS FOR LOCATION AND
OUTSIDE TEMERATURE @ FACH AH-1 & 2 NUMBER OF SENSORS FOR EACH ZONE.
OUTSIDE RELATIVE HUMIDITY (H) @ FACH AH-1 & 2
PREHEAT COIL, HC-07 ® ® ® @ ® ® e SEOUENCE OF OPERATION:
PREHEAT COIL, HC-08 ® ® ® ® ® ® e ’
AIR FILTER, AF-0/ (TYP 2) ® ® ® 2 SENSORS I CHILLED WATER PLANT: - E. THE DDC CONTROLS SHALL COMPARE THE SPACE ROOM TEMPERA %‘?&; A]%D
MODULATE THE CHILLED WATER CONTROL VALVE TQ RESET THE COLD A
AIR FILTER, AF-02 (TYP 2) ® ® @ 2 SENSORS UPON A SIGNAL FROM THE CENTRAL CONTROL SYSTEM THE PACKAGED CONTROLS e WOST
~ PROVIDED WITH THE WATER CHILLER WILL PERFORM THE FOLLOWING: ; f;%i‘,&'g%"p 5‘5@‘{ URE. (60 DEGREE F MAXIMUM) TO SATISFY THE MOS
| MIXING AIR DAMPER 01 ® e |
A, THE LEAD CHILLED WATER PUMPS (WP-01 & WP-02) WILL START TO ESTABLISH F. THE ROOM TEMPERATURE SENSORS OF FACH ZONE SHALL BE USED TO
MIXING AIR DAMPER 02 @ ee® STEADY WATER FLOW THROUGH THE SYSTEM, MODULATE RESPECTIVE co?rmoa A.;’_R DAMP}Q’R\S 1;;_/5105 THE VAV TERMINAL
NG AT DAWPER 03 o oo B, UPON PROOF OF ESTABLISHED WATER FLOW THE LEAD CHILLERS (CH-01 & CH- 7O MAINTAIN THE ROOM TEMPERATURE S TFOINT-
02) WILL START TO MAINTAIN THE LEAVING CHILLED WATER TEMPERATURE | G. WHEN THE ROOM TEMPERATURE RISES 5°F ABOVE THE SETPOINT, THE
M]X]NG- A]R DAMPER 04 . . ‘ SETP]ONT (42"['). CONTROL SySTEM SHALL REPORT AN A[,ARM S[GNAL TO TH[ FAC]L!TY
. THE PACKAGED DDC CONTROLS ON THE WATER CHILLERS WILL CYCLE THE CONTROL ROOM.
COOLING COIL, CC-01 ® ® ® ®® REFRIGERATION COMPRESSORS IN SEQUENCE TO MATCH THE SYSTEM H, THE RELATIVE HUMIDITY SENSOR LOCATED INSIDE THE FACILITY CONTROL
THERMAL LOAD. ROOM SHALL BE USED TO MONITOR THE SPACE RELATIVE HUMIDITY.
COOLING COIL, CC-02 ® ® @ ®e o
D. WHEN THE THERMAL LOAD DROPS BELOW THE MINIMUM OPERATING | | 1. THE DUCT SMOKE DETECTOR IN THE RETURN AIR DUCT SHALL STOP THE SUPPLY AIR
COOLING COIL, CC-03 ® ® ® e e CAPACITY OF THE WATER CHILLER, THE PACKAGED CONTROL WILL | FANS WHEN SMOKE IS DETECTED IN THE RETURN AIR STREAM
ACTIVATE THE HOT GAS BYPASS CYCLE. AND SHALL REPORT AN ALARM SIGNAL (AUDIO AND VISUAL) AT TH[ FACILITY CONTROL
COOLING COIL, CC-04 ¢ ® e o0 £ PACKAGED CONTROLS WILL RUN SELF DIAGNOSTICS TEST BEFORE STARTING . ROOM AND LOCAL CONTROL FANEL.
THE REFRIGERATION COMPRESSORS TO PROVE THAT ALL OPERATING U, THE SPACE DIFFERENTIAL PRESSURE SENSOR SHALL BE USED TO MODULATE
CONDITIONS ARE WITHIN THE NORMAL LIMITS. THE MOTORIZED CONTF;ZL DAMPERS ON THE RETURN TAIR oucrg AND THE OUTSIDE AIR
F. PACKAGED CONTROLS WILL CONTINUOUSLY MON]éO@ETHE CHILLER ! DUCTS TO MAINTAIN THE SPACE PRESSURIZATION AT SETPOINT.
OPFRATION AND REPORT ANY OPERATIONAL OR SAFETY ALARMS TO THE
OPERATOR CONSOLE IN THE FACILITY CONTROL ROOM. PACKAGED | V. AIR HANOLING SYSTEM OF OSB(AH-04):
CONTROLS WILL AUTOMATICALLY STOP THE MALFUNCTIONING WATER CHILLER UPON A SIGNAL FROM THE CENTRAL CONTROL SYSTEM THE AIR HANDLING UNIT AH-04
AND START THE STANDBY CHILLER (CH-03). SHALL START TO ESTABLISH A STEADY AIR FLOW THROUGH THE SYSTEM. THE DDC
SUPPLY FAN, SF-0! ® ® ® @ @ ® ® ® e ® ® ®e® STATUS WITH CURRENT SWITCH G. C[N}[Rﬁ[ CONTROL TSYSﬁ wa;u [/g_ rff?/\gxpg rg% é[ﬁ% 1'?;%[57 STANDBY m? ) CONTROLS SHALL PERFORM THE FOLLOWING:
f WATER CHILLERS TO MAINTAIN EQUAL A ON ALL WA : |
) 1 CTATUS WITH ~ , A. THE STATIC PRESSURE SENSOR LOCATED AT THE END OF THE SUPPLY
SUPRLY FAN, SF-02 e ° e ° h hal I b ° bl B B b bl STATUS WITH CURRENT SWITCH CHILLERS AIR DUCT WILL MODULATE THE INLET GUIDE VANES ON THE SUPPLY AIR
SUPPLY FAN, SF-03 ° ° ° ° ° ° ° ® ° ° ° oo STATUS WITH CURRENT SWITCH I AR HANDLING SYSTEM OF LVEA (AH-01 & AH~02): FANS TO MAINTAIN CONSTANT AIR PRESSURE AT THE MOST REMOTE VAV TERMINAL.
‘ . TH 7, T HEAT
SUPPLY FAN, SF-04 ® ® ® ® ® ® ® ® ® ® ® @ STATUS WITH CURRENT SWITCH UPON A SIGNAL FROM THE CENTRAL CONTROL SYSTEM THE SUPPLY AIR FANS (SF- ox SF- 8 5;;5 / Z fgﬂ;*’gg}% 5%%%? %ﬁ’%ﬁ%"c’ jff 0;”%,%{}?? ﬁ’?c’;gé fﬁf y ‘;{0,%5
02, SF-03, SF-04) WILL START 70 ESTABLISH A STEADY AIR FLOW THROUGH THE SYSTEM, TO MAINTAIN THE OUTSIDE AIR TEMPERATURE AT 50°F,
SUPPLY AIR TEMP ® ® e ® THE DOC CONTROLS WILL PERFORM THE FOLLOWING:
C. THE TEMPERATURE SENSORS DOWNSTREAM OF THE COOLING COILS SHAILL BF
SUPPLY AIR RELATIVE HUMIDITY ® ® @ A. MODULATE THE CONTROLLABLE PITCH VANES ON THE SUPPLY AIR FANS TO USED TO MODULATE THE 3-WAY CONTROL VALVES ON THE CHILLED WATER
MAINTAIN CONSTANT AIR VOLUME FLOW RATE REGARDLESS OF THE g [00P TO MAINTAIN THE LEAVING AIR TEMPERATURE AT THE SETPOINT (55°F),
roy T TR P 2 — : & e TSSO OMSTREAN OF OUTSITE AR PREREAT oS S 0. T D0C CONTROLS WIL CONPASE TV S74CE RO TEWPERATURES 0,
] . TH ATUR U HEA [ u : WTROL VA [
SPACE AVERAGE RELATIVE HUMIDITY (LVEA? ® e ® ¢ | EACH Ai-1 & 2 BE USED TO CONTROL THE CAPACITY OF THE DUCT ELECTRIC HEATERS (HC- SUPPLY TEMPERATURE (60°F MAXIMUM) TO SATISFY THE MOST
JONE DUCT HEATERS (TYPICAL 5 7ONES), LVEA |@ ® ® |o e | For Lvea 07 & HC-08) TO MAINTAIN THE OUTSIDE AIR TEMPERATURE AT 50°F, DEMANDING ZONE,
) C. THE TEMPERATURE SENSORS DOWNSTREAM OF THE COOLING COILS (CC-0/, E. THE ROOM TEMPERATURE SENSORS OF EACH ZONE WILL BE USED TO
JONE DUCT HEATERS, MECH ROOM ® ® | ® ® ®e | |FOR MECHANICAL ROOM | CC-02, CC-03, & CC-04) SHALL BE USED TO MODULATE THE 3-WAY CONTROL MODULATE RESPECTIVE CONTROL AIR DAMPERS INSIDE THE VAV
, T » — w VALVE ON THE CHILLED WATER LOOP TO MAINTAIN THE LEAVING AIR TERMINAL (SINGLE DUCT WITH HEATING COIL) TO MAINTAIN THE ROOM
SMOKE DETECTOR (SD-01) @ ® o || EACH AH-1 & 2 \ TEMPERATURE AT THE SET POINT (50°F). o TEMPERATURE SETPOINT.
MIXING AIR TEMP ® | | D. THE DDC CONTROLS SHALL COMPARE THE SPACE ROOM TEMPERATURES AND F. WHEN THE SUPPLY AIR FLOW RATE DROPS ro THE MINIMUM SETPOINT AND
| MODULATE THE FACE AND BYPASS DAMPERS TO SATISFY THE MOST . | | THE ROOM TEMPERATURE CONTINUES TO DROP DOWN, THE CONTROLS SHALL
DEMANDING ZONE, ! ACT]}ZA 3 ZHE HEATING CO]LT/, OCATED IN THE VAV TERMINAL TO
| BE USED TO MODULATE THE SCR CONTROLS ON THE RESPECTIVE ELECTRIC G. WHEN THE ROOM TEMPERATURE RISES 5°F ABOVE THE SETPOINT, THE
ROOM PRESSURE (LVEA) ® ® 2 REQD. ~SEF PLANS FOR LOCATION DUCT HEATERS  TO MAINTAIN THE ROOM TEMPERATURE SETPOINT (72°F), - ggx;ggf %5075»/ WILL REPORT AN ALARM SIGNAL TO THE FACILITY
F. THE ROOM TEMPERATURE SENSOR FOR THE MECHANICAL ROOM SHALL BE - ' ’
AIR FLOW DIAGRAM ® | USED TO MODULATE ITS R[S}r?ECTJVE DUCT HEATER TO MAINTAIN THE ROOM " H. THE RELATIVE HUMIDITY SENSTOR LOCATED INSIDE THE OPEN OFFICES AREA
°F, | T TOR TH » TIVE HUMIDITY.
ppyap— o | o o CCATED TN THE SUPPLY AT PLENUM TEMPERATURE BETWEEN 80 TO 65 WILL BE USFD TO MONITOR THE SPACE RELATIVE HUMIDI
G. WHEN THE ROOM TEMPERATURE RISES 5°F ABOVE THE SETPOINT, THE L THE DUCT SMOKE DETECTOR IN THE RETURN AIR DUCT SHALL STOP THE SUPPLY AIR
RETURN & OUTSIDE AIR DAMPERS (TYP 5) ® ® CONTROL SYSTEM SHALL REPORT AN ALARM SIGNAL TO THE FACILITY ‘ FANS WHEN SMOKE IS DETFCTED IN THE RETURN AIR STREAM
CONTROL ROOM, AND SHALL REPORT AN ALARM SIGNAL (AUDIO AND VISUAL) AT THE FACILITY CONTROL
FLOOR PLANS e 1 H. THE RELATIVE HUMIDITY 5[;«{/09}_/1.0@ gp IN THE LVEA ROOM SHALL BE USED TO ROOM AND LOCAL CONTROL PANEL.
M.
MONITOR THE SPACE RELATIVE HUMIDE V. OPTICS LAB & VACUUM PREPARATION ROOMS PRESSURIZATION:
I THE DUCT SMOKE DETECTOR IN THE RETURN AIR DUCTS SHALL STOP THE SUPPLY AIR
INPUT/OUTPUT SUMMARY FOR WATER CHILLERS CH-0/, CH 02, & CH-03 FANS WHEN SMOKE IS DETECTED IN THE RETURN AIR STREAM A, A DIFFERENTIAL PRESSURE SENSOR (ONE FOR EACH ROOM) SHALL BE USED TO MODULATE
s 4 AND SHALL REPORT AN ALARM SIGNAL (AUDIO AND VISUAL) AT THE FACILITY CONTROL THE MOTORIZED CONTROL DAMPERS OF THE ROOM RETURN AIR TO MAINTAIN THE ROOM
INPUTS OUTPUTS SYSTEM FEATURES ROOM AND LOCAL CONTROL PANEL. PRESSURE SETPOINT, |
U, THE SPACE DIFFERFNTIAL PRESSURE SENSOR SHALL BE USED TO MODULATE
ANALOG | ~ GENERAL THE MOTORIZED CONTROL DAMPERS ON THE RETURN AIR DUCTS AND THE OUTSIDE AIR VI, FUME HOODS OF OPTICS LAB & VACUUM FREPARATION:
BINARY DIGITAL ANALOG ALARMS PROGRAMS DUCTS TO MAINTAIN THE SPACE PRESSURIZATION AT SETPOINT. , |
MEASURED CALCULATED : A, THE FUME HOOD FANS (ONE FOR EACH HOOD) SHALL BE MANUALLY CONTROLLED (ON/OFF),
. SYSTEM, ‘g CURPLEVENTARY | JIL AIR HANDLING SYSTEM OF OSB(AH-03): A B. THE BAROMETRIC DAMPER ON THE FAN SUCTION SIDE SHALL MAINTAIN A CONSTANT
ORAZ'%A ;‘éﬁ'm - § wlo S - . NOTES UPON A SIGNAL FROM THE CENTRAL CONTROL SYSTEM THE SUPPLY AIR FANS (SF-05 & ;’%’}% 5’5@@50’?5 INSIDE THE FUME HOOD REGARDLESS OF THE SASH POSITION OF
DESCRIPTION ‘ X SRS == xS Qo Q SF-06) SHALL START TO ESTABLISH A STEADY AIR FLOW THROUGH THE SYSTEM. THE DDC
o = S o |SIESISE Q| | SHSTINES S 8 CONTROLS WILL PERFORM THE FOLLOWING:
S e ~ | N oz IBRIEE (IS8 SNEEIRNSEEN~ 3 VII. EQUIPMENT START UP:
& S TI¥ES S S35 NERIE NEE SINEIRNNENE S A. MODULATE THE CONTROLLABLE PITCH VANES ON THE SUPPLY AIR FANS TO , e
§ = S 4|3 SN SRE ST B2 E |§<SE8] ERE S ﬁ SNNEMEREES = MAINTAIN CONSTANT AIR VOLUME FLOW RATE REGARDLESS OF THE A. ALL WATER CHILLERS SHALL BE SOFT START.
S8 LxxS ERIZE 3L FeREsl | BEEES 32538 X33 38 SNEREEENE S SYSTEM STATIC. PRESSURE. B. SUPPLY AIR FANS (SF-01 THRU SF-06) SHALL START AT THE MINIMUM STATIC PRESSURE
N e e N N RS WIS WS SISISIS|= kQ =B IN WY il Il el QW WY = B. THE TEMPERATURE SENSORS DOWNSTREAM OF OQUTSIDE AIR PREHEAT COILS AND GRADUALLY INCREASE THE SYSTEM STATIC PR[SSUﬁf 70 MAINTAIN THE DfS]f?ED
WATER CHILLER, CH-01 ® ® @ @ & e ®e ® ® e e WILL BE USED TO CONTROL THE CAPACITY OF THE Dugr ELECTRIC HEATERS AIR FLOW RA Tf 5
AL A% THE TEMPERATURE SENSORS DOWNSTREAM OF THE COOLIM (cC- 05 § . ;, L0 N ff AMPERS 70
° ° ° ° e ® ® ol e ¢ CC[06£; Will BE Ugggsm Afggyj_ ATE THE 3- WAé}; Cg/‘?%()f ggﬁ/f“ Oi’ THE B | S TART AT ] 00,( RE TURN AIR ANQ GF?AQUA!.LY MOI‘?U!,A TE 7?1‘5 DAMPERS 70 MA]NTA[N
WATER CHILLER, CH-03 ® ® ® CHILLED WATFR LOOP TO MAINTAIN THE LEAVING AIR TEMPERATURE AT THE BUILDING PRESSURIZATION SETPOINT. ~
CHILLED WATER PUMP, WP-0/ ® ® e @ ® @ @ @ ® @ THE SETPOINT (50°F). | | |
~ D. THE TEMPERATURE SENSORS DOWNSTREAM OF THE HEATING COILS (HC-09 &
CHILLED WATER PUMF, WP-02 ® ® e ® ® ® ® ® ® ® HC-10) WILL BE USED TO SEQUENCE THE CAPACITY CONTROL STAGES OF THE
afcmfc HEATERS TO MAINTAIN THE LEAVING AIR TEMPERATURE AT THE
TEMP ® | | ® THE LEAVING WARM AIR TEMPERATURE SET POINT WILL BE PROPORTIONAL
CHILLED WATER RETURN TEM , _ TO THE OUTSIDE TEMPERATURE AS FOLLOWS:
CHILLED WATER SUPPLY TEMP ® ‘ | | ® , OUTSIDE TEMPERATURE WARM AIR TEMPERATURE SETPOINT
' 070 20 90
CHILLED WATER FLOW DIAGRAM i ® 2}, ’%8 f;% p
FLOOR PLANS | | | 1 |e W o4 |
5/ TO 60 70
CHILLED WATER BOOSTER PUMP ® ® ® ® 2 e @ PUMP BY VE CONTRACTOR S BOVE RECIRCULATED
FLOOR PLAN GRAPHICS WILL SHOW ALL EQUIPMENT LOCATION, CONTROL PANELS AND CONTROL COMPONENTS SUCH AS
DAMPER,  VALVES, TEMPERATURE SENSOR, PRESSURE SENSORS.... ETC.
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