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INPUT/OUTPUT SUMMARY FOR AIR HANDLING UNITS AH-01 & AH-02 NOTES:
INPUTS oUTPUTS SYSTEM FEATURES L ;% LEGEND, ASBREVIATIONS AND GENERAL NOTES SEE SHEETS LA=H-001
LA-H-002,
ANALOG GENERAL
BINARY DIGITAL ANALOG ALARMS PROGRAMS 2. SHOKE DETECTORS SHALL BE HARD WIRED TO THE SUPPLY FANS SF-01 & SF-02
MEASURED CALCULATED MOTOR STARTER TO STOP FANS WHEN SHMOKE IS DETECTED IN THE RETURN AR
SISTEM, S STREAM. ALSO SMOKE DETECTORS WILL BE SOFTWARE CONNECTED TO 0DC
JFPARATIS, g . Suppév [oMr[Asm ay CONTROL PANEL AND THE FACILITY CONTROL ROOM.
OR AREA POINT =I5 wlol ISz ~ 3
3xl8 218 3 ] O . CONTROL SYSTEM SHALL BE STAND ALONE TYPE AND CONNECTED TO THE
DESCRIPTION " s SR SIS . SEISIE ]R8 S WAIN CONTROL AND MONITORING SYSTEM AT THE FACILITY CONTROL ROOM
(S © NS Sliwisl IBEIRIEIR SRE RUZ|wlalS|el 1BIS 5 IN THE CORNER STATION BUILDING,
Slel |8 03] xly83 3 ST ITISslE] [SI3EE NEIRNERREE 8
&S SLEE FRER |slslvleiSle 228 ISIGSIEIS ZIRET T SRS I N A P < 4. LVEA ROOM SHALL BE PROVIDED WITH MULTIPLE TEMPERATURE SENSORS TO
€18 I e P P L P S S S e R R o] S B Y et I Y P I = EN S N YISRSESSISS = CONTROL THE RESPECTIVE DUCT HEATER. SYSTEM MAY AVERAGE THE
SIEIEEEEEEE Ry B3 ERR SISI8I82] IISIRIES |2SERE SEIRGISISEIRS 3 READING OF THE ROOM TEMPERATURE SENSORS OR SELECT ANY SENSOR
TO CONTROL THE DUCT HEATER, SEE FLOOR PLANS FOR LOCATION AND
OUTSIDE TEMERATURE ® EACH AH-1 & 2 NUMBER OF SENSORS FOR FACH ZONE.
OUTSIDE RELATIVE HUMIDITY (H) ' FACH AH-1 & 2
- [ 2% ] 2
PREHEAT COIL, HC-07 ® ® ® SEQUENCE OF OPERATION:
PREHEAT COIL, HC-08 ® ° ® ° ® ® ele
MODUL 2) L HE COLD A
AIR FILTER, AF-02 (TYP 2) ® Y ® 2 SENSORS UPON A SIGNAL FROM THE CENTRAL CONTROL SYSTEM THE PACKAGED CONTROLS
PROVIDED WITH THE WATER CHILLER WILL PERFORM THE FOLLOWING: o TMPERATURE (60 DEGREE F MAXIMUM) TO SATISFY THE MOST
MIXING AIR DAMPER 01 ® oe :
A, THE LEAD CHILLED WATER PUMPS (WP-01 & WP-02) WILL START TO ESTABLISH F. THE ROOM TEMPERATURE SENSORS OF EACH ZONE SHALL BE USED TO
MIXING AIR DAMPER 02 ® o e STEADY WATER FLOW THROUGH THE SYSTEM. MODULATE RESFECTIVE CONTROL AIR DAMPERS INSIDE THE VAV TERMINAL
MIXING AIR DAMPER 03 ° ole B. UPON PROOF OF ESTABLISHED WATER FLOW THE LEAD CHILLERS (CH-0/ & CH~ O MAINTAIN THE ROOM TEMPERATURE SETFOINT.
02) WILL START TO MAINTAIN THE LEAVING CHILLED WATER TEMPERATURE G. WHEN THE ROOM TEMPERATURE RISES 5°F ABOVE THE SETPOINT, THE
IXING AIR DAMPER 04 ® ele SETPIONT (42°F). CONTROL SISTEW SHALL REPORT AN ALARM SIGNAL 70 THE FACLLITY
o olo C. THE PACKAGED DDC CONTROLS ON THE WATER CHILLERS WILL CYCLE THE -
COOLING COIL, CC-0/ e ® REFRIGERATION COMPRESSORS IN SEQUENCE TO MATCH THE SYSTEM H. THE RELATIVE HUMIDITY SENSOR LOCATED INSIDE THE FACILITY CONTROL
CoOLIG CorL. co-02 p P . ole THERMAL 10AD. ROOM SHALL 8E USED TO MONITOR THE SPACE RELATIVE HUMIDITY,
D. WHEN THE THERMAL LOAD DROPS BELOW THE MINIMUM OPERATING 1. THE DUCT SMOKE DETECTOR IN THE RETUBN AIR DUCT SHALL STOP THE SUPPLY AIR
COOLING COIL, CC-03 ® ® e ole CAPACITY OF THE WATER CHILLER, THE PACKAGED CONTROL WILL FANS WHEN SMOKE IS DETECTED IN THE RETURN AIR STREAM
. ole ACTIVATE THE HOT GAS BYPASS CYCLE. AND SHALL REPORT AN ALARM STGNAL (AUDIO AND VISUAL) AT THE FACILITY CONTROL
COOLING CoLL, CC-04 hd e £, PACKAGED CONTROLS WILL RUN SELF DIAGNOSTICS TEST BEFORE STARTING ROOM AND LOCAL CONTROL PANEL.
THE REFRIGERATION COMPRESSORS TO PROVE THAT ALL OPERATING J. THE SPACE DIFFERENTIAL PRESSURE SENSOR SWALL BE USED TO MODULATE
COMDITIONS ARE WITHIN THE NORMAL LIMITS, THE MOTORIZED CONTROL DAMPERS ON THE RETURN AIR DUCTS AND THE OUTSIDE AIR
o C/’?( ) ?[00 - 0’2”‘7 Oé /350 oy %ﬁ%‘, ,’{ﬁgg@ﬁ%’y{[ %ﬁj Smm » DUCTS TO MAINTAIN THE SPACE PRESSURIZATION AT SETPOINT.
OPERATION AND R ANY OPERA AL
OPERATOR CONSOLE IN ﬁ./é' FAC{% ;3; C}}o{;{wﬁa[gﬁgﬁ;}gzﬁlg%mR CHLLER IV, AIR HANDLING SYSTEM OF OSB(AH-04):
CONTROLS WILL AUTOMATICALLY ALFUl L 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-01 ® ® ® ® ® ® ® ® ® ® ® e STATUS WITH CURRENT SWITCH G. cmrr;gﬁLCclgzvg;gATgrsr% rw.;u E{QL 7[/?/&3@;/;}5 ,,4{2}% ;{:}g@ gm%;rm - CONTROLS SHALL PERFORM THE FOLLOWING:
WATER CHILL MAINTAIN FOUAL 7 W
N ® ® AT A, THE STATIC PRESSURE SENSOR LOCATED AT THE END OF THE SUPPLY
SUPPLY FAN, SF-02 ® e ® ® ® ® ® ® ® oe STATUS WITH CURRENT SWITCH CHILLERS. AIR DUCT WILL MODULATE THE INLET GUIDE VANES ON THE SUPPLY AIR
SUPPLY FAN, SF-03 ® ® ® ® ° ® ® ® Y ® ® 9 STATUS WITH CURRENT SWITCH I AIR HANDLING SYSTEM OF LVEA (AH-01 & AH-02): FANS TO MAINTAIN CONSTANT AIR PRESSURE AT THE MOST REMOTE VAV TERMINAL.
SUPPLY FAN, SF-04 ® ® ® ° ® ® ° ® ® ® ® ole STATUS WITH CURRENT SWITCH UPON A SIGNAL FROM THE CENTRAL CONTROL SYSTEM THE SUPPLY AIR FANS (SF=0l, SF- & gffzfgf{gffgﬁr@ SEONTROL THE CAPALITY OF T DUCT ﬁ?cﬁffe%%&%?
02, SF-03, SF-04) WILL START TO ESTABLISH A STEADY AIR FLOW THROUGH THE SYSTEM. TO WAINTAIN THE OUTSIDE ATR TEHPERATURE AT SO°F.
SUPPLY AIR TEMP ® ee ® THE DDOC 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
UAINTAIN CONSTANT AIR VOLUME FLOW RATE REGARDLESS OF THE LOOP TO MAINTAIN THE LEAVING AIR TEMPERATURE AT THE SETPOINT (55°F).
ROOM TEMPERATURE (TYPICAL 6 ZONES) ' 0 ® SYSTEM STATIC PRESSURE. 0. THE DDC COVTROLS WILL COMPARE. THE SPACE ROOM. TEMPERATURES AND
, N ACH Af- B. THE TEMPERATURE SENSORS DOWNSTREAM OF OUTSIDE AIR PREMEAT COILS SHALL " MODULATE THE CHILLED WATER CONTROL VALVES TO RESET THE COLD AIR
SPACE AVERAGE RELATIVE HUMIDITY (LVEA) ® ® EACH Al & 2 BE USED TO CONTROL THE CAPACITY OF THE DUCT ELECTRIC HEATERS (HC~ SUPPLY TEMPERATURE (60°F MAXIMUM) TO SATISFY THE MOST
| ZONE DUCT HEATERS (TYPICAL 5 ZONES), LVEA | @ le® o e oe FOR LVEA 07 & HC-08) TO MAINTAIN THE OUTSIDE AIR TEMPERATURE AT 50°F. DEMANDING ZONE,
- ' 1= : = C. THE TEMPERATURE SENSORS DOWNSTREAM OF THE COOLING COILS (CC-01, £ THE ROOM TEMPERATURE SENSORS OF EACH JONE WILL BE USED TO
ZONE DUCT HEATERS, MECH ROOM. ® ® ® ® A _ FOR MECHANICAL ROOM CC-02, CC-03, & CC-04) SHALL BF USED TO MODULATE THE 3-WAY CONTROL MODULATE RESPECTIVE CONTROL AIR DAMPERS INSIDE THE VAV
: o e VALVE ON THE CHILLED WATER LOOF TO MAINTAIN THE LEAVING AIR , TERMINAL (SINGLE DUCT WITH HEATING COIL) 7O MAINTAIN THE ROOM
SMOKE DETECTOR (5D-01) ® * TEMPERATURE AT THE SET POINT  (50°F). TEMPERATURE SETPOINT.
MIXING AIR TEMP ® 0. THE DDC CONTROLS SHALL COMPARE THE SPACE ROOM TEMPERATURES AND F. WHEN THE SUPPLY AIR FLOW RATE DROPS TO 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. ACTIVATE THE HEATING COIL LOCATED I THE VAV TERMINAL 70
E. THE ROOM TEMPERATURE SENSORS OF LVEA ZONES (TOTAL FIVE) SHALL ’
AIR COMPRESSORS (TP 29 hd hd bl b BE USED TO MODULATE THE SCR CONTROLS ON THE RESPECTIVE ELECTRIC G WHEN THE ROOM TEMPERATURE RISES 5°F ABOVE THE SETPOINT, THE
P00M PRESSURE (LVEAS Py ° 2 REOD. -SEE PLANS FOR LOCATION DUCT HEATERS  TO MAINTAIN THE ROOM TEMPERATURE SETFOINT (72°F/. CONTROL SISTEM WILL REFORT AN ALARM SIGNAL 70 THE FACILITY
° F. THE ROOM TEMPERATURE SENSOR FOR THE MECHANICAL ROOM SHALL BE -
AIR FLOW DIAGRAM USED TO MODULATE TS RESPECTIVE DUCT HEATER TO MAINTAIN THE ROOM H. THE RELATIVE HUMIDITY SENSOR LOCATED INSIDE THE OPEN OFFICES AREA
prppp— . ° ° COCATED TN THE SUPPLY AR PLEW TEMPERATURE BETWEEN 80 70 65°F. WILL BE USED TO MONITOR THE SPACE RELATIVE HUMIDITY.
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 70 THE FACILITY FANS WHEN SMOKE IS DETECTED IN THE RETURN AIR STREAM
. CONTROL ROOM. AND SHALL REPORT AN ALARM SIGNAL (AUDIO AND VISUAL) AT THE FACILITY CONTROL
FLOOR PLAS H. THE RELATIVE HUMIDITY SENSOR LOCATED IN THE LVEA ROOM SHALL BE USED TO ROOM AND LOCAL CONTROL PANEL.
J; gfiNj)Z‘cﬁr gﬁf@i?tf[i[f%fﬁ ’;Ugﬁgﬂ/v AIR DUCTS SHALL STOP THE SUPPLY AIR Vo, OPTICS LAB & VACUUM PREPARATION ROOMS FRESSURIZATION:
A Hi
INPUT/OUTPUT SUMMARY FOR WATER CHILLERS CH-01, 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
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 FFATURES ROOM AND LOCAL CONTROL PANEL. PRESSURE SETPOINT,
Jo THE SPACE DIFFERENTIAL PRESSURE SENSOR SWALL BE USED TO MODULATE
ANALOG p ROGRANS GENERAL THE MOTORIZED CONTROL DAMPERS ON THE RETURN AIR DUCTS AND THE OUTSIDE AIR VI. FUME HOODS OF OPTICS LAB & VACUUM PREPARATION:
BINARY DieITAL ANALOG ALARMS 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).
p /§> %%5 s - SUPPLEMENTARY IIL AIR HANDLING SYSTEM OF OSBIAH-03): B. THE BAROMETRIC DAMPER ON THE FAN SUCTION SIDE SHALL MAINTAIN A ccwswirr
OR AREA. POINT = 5 ool Rzl | |s WoTEs UPON. A SIGNAL FROM_THE CENTRAL CONTROL SYSTEM THE SUPPLY AIR FANS (SF-05 & NEGATIVE PRESSURE. INSICE. THE FUME' HOOD REGARDLESS OF THE SASH POSITION O
DESCRIPTION & Siz1S SREBNE Qe Q SF-06) SHALL START TO ESTABLISH A STEADY AIR FLOW THROUGH THE SYSTEM. THE DDC
W & g wl 1BIRI28x RN SIS g 2|5 & CONTROLS WILL PERFORM THE FOLLOWING: .
S < e ol . Bez3 BBISIER AN SISl |gle 3 VL. EQUIPMENT START UP:
Nk S TI¥IES 3 233G UIZISIZ] ISIZER SlalRIGIRIS |5 N A. MODULATE THE CONTROLLABLE PITCH VANES ON THE SUPPLY AIR FANS TO .
8 § & - 5 IS I8sllyiEls 31353 i gf M SN MENEENERS S MAINTAIN CONSTANT AIR VOLUME FLOW RATE REGARDLESS OF THE A, ALL WATER CHILLERS SHALL BE SOFT START.
NENESE ] NEES g g s § S I I RN I I NSNS § S5 § NEEIENE 3 SISTEM STATIC PRESSURE. 8. SUPPLY AIR FANS (SE-01 THRU SF-06) SHALL START AT THE MINIMUM STATIC PRESSURE
== = el buihal Bl e 8. THE TFMPERATURE SENSORS DOWNSTREAM OF OUTSIDE AIR PREHEAT COILS AND GRADUALLY INCREASE THE SYSTEM STATIC PRESSURE TO MAINTAIN THE OESIRED
WATER CHILLER, CH-01 ® ® ® ° ® ® e e ® ®e t;/]LL BE usgg 0 c%/vr;m[m[ c;q;/:,jc[zﬁ%o;[mfr g{u)c; FLECTRIC HEATERS AR FLOW RATE.
O MAINTAIN THE OUTSIDE AIR TEMPERATURE AT 50°F. C. BUILDING PRESSURIZATION SENSORS FOR LVEA AND OSB (LAB AREA) SHALL MODULATE
WATER CHILLER, CH-02 ® hd ® hd ® ® ee ® ® hdhd C. THE TEWPERATURE SENSORS DOWNSTREAM OF THE COOLING COILS (CC-05 & THE MOTORIZED DAMPERS LOCATED ON THE RETURN AIR & OUTSIDE AIR DAMPERS TO
: 7 AINTAIN
WATER CHILLER, CH-03 ° ° ° ° e ® elo ° ® PSP CC-06) WILL BE USED TO MODULATE THE 3-WAY CONTROL VALVE ON THE START AT /00/;355 TU@Q’ Ag? AND GRADUALLY MODULATE THE DAMPERS TO M
i CHILLED WATER LOOP TO MAINTAIN THE LEAVING AIR TEMPERATURE AT THE BUILDING PRESSURIZATION SETPOINT.
CHILLED WATER PUMP, WP-01 ® o0 ® ° ® ® ® ) ® THE SETPOINT (50°F.
~ D. THE TEMPERATURE SENSORS DOWNSTREAM OF THE HEATING COILS (HC-09 &
CHILLED WATER PUMP, WP-02 @ e e hd . ° bt o ® e HC-10) WILL 8E USED TO SEQUENCE THE CAPACITY CONTROL STAGES OF THE
P pp— ° ol ° ° ° ° o ° ° ELECTEIC HEATERS 70 WAINTAIN THE LEAVING IR TEMPERATURE AT THE
CHILLED WATER RETURN TEMP ® ® THE LEAVING WARM AIR TEMPERATURE SET POINT WILL BE PROPORTIONAL
T0 THE QUTSIDE TEMPERATURE AS FOLLOWS:
CHILLED WATER SUPPLY TEMP ° hd OQUTSIDE TEMPERATURE WARM AIR TEMPERATURE SETPOINT
CHILLED WATER FLOW DIAGRAM ® 97020 2
FLOOR PLANS ® :;/, Trg ?3 %
CHILLED WATER BOOSTER PUMP ° ® ® ® ® L0 PUMP BY VE CONTRACTOR iﬁs* 0719[ ?{7) /?Ecmc;f 16D

FLOOR PLAN GRAPHICS WILL SHOW ALL EQUIPMENT LOCA TION, CONTROL PANELS AND CONTROL COMPONENTS SUCH AS

DAMPER, VALVES, TEMPERATURE SENSOR, PRESSURE SENSORS.... ETC.
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