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INPUT/QUTPUT SUMMARY FOR AIR HANDLING UNITS AH-0! & AH-02 NOTES:
INPUTS oUTPUTS SYSTEM FEATURES 1. £ zlia;zlv%o ZABER[V!A TIONS AND GENERAL NOTES SEE SHEETS LA-H-001
ANALOG 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 10 STOP FANS WHEN SMOKE IS DETECTED IN THE RETURN AIR
SISTEM = STREAM, ALSO SMOKE DETECTORS WILL 8E SOFTWARE CONNECTED TO 0OC
APPARATLS, § - SUPPLEMENTARY CONTROL PANEL AND THE FACILITY CONTROL ROOM,
OR AREA POINT z = . NOTES
~ Q =8 21 g © 3. CONTROL SYSTEM SHALL BE STAND ALONE TYPE AND CONNECTED TO THE
LESTREPTION " 2 3 SR8l | gl |s SSIUSE S 8 3 WAIN CONTROL AND MONITORING SYSTEM AT THE FACILITY CONTROL ROOM
S x (B] 1xlelBls 2 NSENEEENSSRAENE SISIgR Rl Bls g IN THE CORNER STATION BUILDING. E
byl = R = = < S NES
§§ SILBE 255 IsislulylSle 33572 [8leRIER §$§§ &g%‘s%mgé,\ % 4. LVEA ROOM SHALL BE PROVIDED WITH MULTIPLE TEMPERATURE SENSORS T0
2 §Q’§:‘,§§§zmh SElEEclE L LIBIS] 13S0y HINEINES YIRZIEISSISIS = CONTROL THE RESPECTIVE DUCT HEATER. SYSTEM MAY AVERAGE THE
Slglz3ISISIRISE R R SinEEsly S ININESES R R IMEISTIN EYSTEY SIS SIRIRIGISSIEIRE S 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 8 2 NUMBER OF SENSORS FOR EACH ZONE.
OQUTSIDE RELATIVE HUMIDITY (H) ° EACH AH-1 & 2
PREHEAT COIL, HC-07 . o . ° ° e oo SEQUENCE OF OPERATION:
PREHEAT COIL, HC-08 ° ® ® Py ® Py ole
UL VA
AIR FILTER, AF-02 (TYP 2) . ® ° 2 SENSORS UPON A SIGNAL FROM THE CENTRAL CONTROL SYSTEM THE PACKAGED CONTROLS ; —
PROVIDED WITH THE WATER CHILLER WILL PERFORM THE FOLLOWING: S T PLRAURE (60 DECREE £ MAXIMUM) O SATISEY THE MOST
MIXING AIR DAMPER 0/ ® oo -
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 Y oo STEADY WATER FLOW THROUGH THE SYSTEM, MODULATE RESPECTIVE CONTROL AIR DAMPERS INSIDE THE VAV TERMINAL
WIXING AR DAMPER 03 ° °e B. UPON PROOF OF ESTABLISHED WATER FLOW THE LEAD CHILLERS (CH-01 & CH- TO MAINTAIN THE ROOM TEMPERATURE SETPOIT.
02) WILL START TO MAINTAIN THE LEAVING CHILLED WATER TEMPERATURE G. WHEN THE ROOM TEMPERATURE RISES 5°F ABOVE THE SETPOINT, THE
WIXING AIR DAMPER 04 ° ole SETPIONT 142°F). CONTROL SYSTEM SHALL REPORT AN ALARM SIGNAL TO THE FACILITY
€8 - o ole C. THE PACKAGED DDC CONTROLS ON THE WATER CHILLERS WILL CYCLE THE CONTROL ROOM.
zE COOLING COiL. CC-0f b REFRIGERATION COMPRESSORS IN SEQUENCE TO MATCH THE SYSTEM H. THE RELATIVE HUMIDITY SENSOR LOCATED INSIDE THE FACILITY CONTROL
g COOLING COLL.. CO-07 - ° ° ole THERMAL LOAD. ROOM SHALL BE USED TO MONITOR THE SPACE RELATIVE HUMIDITY.
5 E D. WHEN THE THERMAL LOAD DROPS BELOW THE MINIMUM OPERATING 1. THE DUCT SHOKE DETECTOR IN THE RETURN AIR DUCT SHALL STOP THE SUPPLY AIR
L2 COOLING COIL, CC-03 . . ° ele CAPACITY OF THE WATER CHILLER, THE PACKAGED CONTROL WILL FANS WHEN SMOKE IS DETECTED IN THE RETURN AIR STREAM
<8 =i A . e ACTIVATE THE HOT GAS BYPASS CYCLE. AND SHALL REPORT AN ALARM SIGNAL (AUDIO AND VISUAL) AT THE FACILITY CONTROL D
= cooLis con, cc-o4 £, PACKAGED CONTROLS WILL RUN SELF DIAGNOSTICS TEST BEFORE STARTING ROOM AND LOCAL CONTROL PANEL.
Ee THE REFRIGERATION COMPRESSORS TO PROVE THAT ALL OPERATING J. THE SPACE DIFFERENTIAL PRESSURE SENSOR SHALL BE USED TO MODULATE
S CONDITIONS ARE WITHIN THE NORMAL LIMITS, THE WOTORIZED CONTROL OAMPERS O THE RETURN AIR DUCTS AND THE OUTSIDE AIR
<5 . . o4 ff; agey c%rf;oft < 0/?/# jﬁ%’fgf%ﬁ jﬁgﬁ’éﬁi&% %%% » DUCTS TO MAINTAIN THE SPACE PRESSURIZATION AT SETPOINT,
< k] N A ! 1
- L Ny ey ¢ e o ot o
. 5 CON LL AUTOMATICALLY IALFUM /ER CHILLER UPON A SIGNAL FROM THE CENTRAL CONTROL SYSTEM THE AIR HANDLING UNIT AH-04
23 E AND START THE STANDBY CHILLER (CH-03). SHALL START TO ESTABLISH A _STEADY AIR FLOW THROUGH THE SYSTEM. THE DDC
g £ SUPPLY FAN, SF-01 ) ° ) . ) ° ° ° ° ® ° o0 STATUS WITH CURRENT SWITCH G. CENTRAL CONTROL SISTEW MILL ALTERNATE THE LEAD AMD STANDRY CONTROLS SHALL PERFORM THE FOLLOWING:
< . WATER CHILLERS TO MAIN L NG W AL
Teg | IRNCRECNEECENAC AN o Lol [ Lol [ [fel Lol | | ]ele S Y U T O T S e 00 e
S
_.E 2 g SUPPLY FAN, SF-03 ® ® ® PY Py ° 'y ® ® ® Y o @ STATUS WITH CURRENT SWITCH I, AR HANDLING SYSTEM OF LVEA (AH-01 & AH-02): FANS TO MAINTAIN CONSTANT AIR PRESSURE AT THE MOST REMOTE YAV TERMINAL.
550 SUPPLY FAN, SF-04" ° ™ ° . ® ® ® ® ® ° ® e STATUS WITH CURRENT SWITCH UPON A SIGNAL FROM THE CENTRAL CONTROL SYSTEM THE SUPPLY AIR FANS (SF-0I, SF- & QHELFZ'[PE&ZU% 555%%"%2’55%’5’,%’0?’ ‘}H‘}”o’i’c”{ é?c%fc”"ﬁ&??,{?
= | 02, SF-03. SF-04) WILL START TO FSTABLISH A STEADY AIR FLOW THROUGH THE SYSTEM. TO  MAINTAIN THE OUTSIDE AIR TEMPERATURE AT 50°F,
FEE SUPPLY AIR TEMP ' oo ® THE DOC CONTROLS WILL PERFORM THE FOLLOWING: .
- - C. THE TEMPERATURE SENSORS DOWNSTREAM OF THE COOLING COILS SHAILL BE
g g 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 LOOP TO MAINTAIN THE LEAVING AIR TEMPERATURE AT THE SETPOINT (55°F),
SPACE AVERAGE RELATIE MADITY (LiTA! b ° b EACH i1 & 2 " BE USED TO CONTROL THE CAPACITY OF THE DUCT ELECTRIC HEATERS. (HC- SUPPLY TEMPERATURE. (60°F MAXIMUM) 7O SATISFY THE MOST
ZONE DUCT HEATERS (TYPICAL 5 ZONES),LVEA |® ° ® le oo FOR LVEA 07 § HC-087 TO  MAINTAIN THE OUTSIDE AIR TEMPERATURE AT 50°F, DEMANDING ZONE.
—— , : ; C. THE TEMPERATURE SENSORS DOWNSTREAM OF THE COOLING COILS (CC-01, £. THE ROOM TEMPERATURE SENSORS OF EACH JONE WILL 8E USED TO
| ZONE. DUCT HEATERS, - MECH ROOM hd 19! e ® oo 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
— f f T TS T — . VALVE ON THE. CHILLED WATER [OOP.TO MAINTAIN THE LEAVING AIR. . TERMINAL (SINGLE DUCT WITH HEATING COIL) TO MAINTAIN THE ROOM ~
SMOKE DETECTOR (5D-01) ® e |® " TEMPERATURE AT THE SET POINT (50°FJ." TEMPERATURE ‘SETPOINT, =
- = MIXING AIR TEWP ® D. THE DOC CONTROLS SHALL COMPARE THE SPACE ROOM TEMPERATURES AND F. WHEN THE SUPPLY AIR FLOW RATE DROPS TO THE MINIMUM SETPOINT AND
TEE MODULATE THE FACE AND BIPASS DAMPERS TQ SATISFY THE MOST THE ROOM TEMPERATURE CONTINUES TQ DROP DOWN, THE CONTROLS SHALL
g~ DEMANDING ZONE. ACTIATE THE el nggfg%rwm TED IN THE VAV TERMINAL T0
SEET £, THE ROOM TEMPERATURE SENSORS OF LVEA ZONES (TOTAL FIVE) SHALL ’
o FE AR COWTRESSORS (TP 2/ hd hd bt hd BE USED TO MODULATE THE SCR CONTROLS ON THE RESPECTIVE ELECTRIC G. WHEN THE ROOM TEMPERATURE RISES 5°F ABOVE THE SETPOINT, THE
T oo ROOM PRESSURE (LVEA) ® ® 2 -REQD. -SEE PLANS FOR LOCATION DUCT HEATERS TO MAINTAIN THE ROOM TEMPERATURE SETPOINT (72°F), CON;ROL SYSTEM WILL REPORT AN ALARM SIGNAL TO THE FACILITY
=
v &£ ° : F. THE ROOM TEMPERATURE SENSOR FOR THE MECHANICAL ROOM SHALL BE CONTROL ROOM.
oo AIR FLOW DIAGRAM : USED TO MODULATE ITS RESPECTIVE OUCT HEATER T0 MAINTAIN THE ROOM K. THE RELATIVE HUMIDITY SENSOR LOCATED INSIVE THE OPEN OFFICES AREA
g% preyp— p . . YT g rmy—— TEMPERATURE BETWEEN 80 TO 65°F. WILL BE USED TO MONITOR THE SPACE RELATIVE HUMIDITY.
g2 g , G. WHEN THE ROOM TEMPERATURE RISES 5°F ABOVE THE SETPOINT, THE 1. THE DUCT SMOKE DETECTOR IN THE RETURN AIR DUCT SHALL STOP THE SUPPLY AIR
T s RETURN & OUTSIDE AIR DAMPERS (TYP 5) ° ® CONTROL SYSTEM SHALL REFORT AN ALARM SIGNAL TO THE FACILITY FANS WHEN SMOKE S DETECTED IN THE RETURN AIR STREAM
; ; Z . CONTROL ROOM, AND SHALL REPORT AN ALARM SIGNAL (AUDIO AND VISUAL) AT THE FACILITY CONTROL
g FLOOR PLANS Ko THE RELATIVE HUMIDITY SENSOR LOCATED IN THE LVEA ROOM SHAL BE USED T0 ROOM AND LOCAL CONTROL FAREL. —
Q —
Ml ); ::Z'szocﬁr Zfo/f?ffr:gggz ;IZIZZZRN AIR DUCTS SHALL STOP THE SUPPLY AIR V. OPTICS LAB & VACUUM PREPARATION ROOMS PRESSURIZATION:
£ e A
g 3 - - - FANS WHEN SMOKE IS DETECTED IN THE RETURN AIR STREAM A A DIFFERENTIAL PRESSURE SENSOR (ONE FOR EACH ROOM) SHALL BE USED TO MODULATE
E g z INPUT/OQUTPUT SUMMARY FOR WATER CHILLERS CH-01, CH-02, & CH-03 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
-0 §_ INPUTS OUTPUTS SYSTEM FEATURES ROOM AND LOCAL CONTROL PANEL. PRESSURE SETPOINT,
T > ' J. THE SPACE DIFFERENTIAL PRESSURE SENSOR SHALL BE USED TO MODULATE
% 5 .g ANALOG BINARY J— INALOG ALARMS PROGRANS GENERAL g.é{c go{gg{%\/ &gxrg}off ggﬁ/ggpﬁﬂggs %‘54%2%”& ,:4 gz_ 7%;?/5};- AND THE OUTSIDE AR VI, FUME HOODS OF OPTICS LAB & VACUUM PREPARATION:
Sg: MEASURED CALCULATED : A, THE FUME HOOD FANS (ONE FOR EACH HOOD) SHALL BE MANUALLY CONTROLLED (ON/OFF),
£ _ . pi%%s = I AIR HANDLING SYSTEM OF OSBIAH-03): B. THE BAROMETRIC DAMPER ON THE FAN SUCTION SIDE SHALL MAINTAIN A CONSTANT
3 > SUPPLEMENTARY NEGATIVE PRESSURE INSIDE THE FUME HOOD REGARDLESS OF THE SASH POSITION OF
OR AREA POINT = |E Six | 1 NOTES UPON A SIGNAL FROM THE CENTRAL CONTROL SYSTEM THE SUPPLY AIR FANS (SF-05 & THE FUME HOOD,
DESCRIPTION Y SRHEN 2 § NS (Y L SF-06) SHALL START TO ESTABLISH A STEADY AIR FLOW THROUGH THE SYSTEM. THE DOC
g B 2 ol BIRISBIs | I8l s SHENSRREE g CONTROLS WILL PERFORM THE FOLLOWING: . T START U B
g 5 B gy % 3 S s [ SR |83kiE S3R8 B g A. MODULATE THE CONTROLLABLE PITCH VANES ON THE SUPPLY AIR FANS TO Vi EOUTPUENT START O
£ S a S 3 IS = Xioiy .
§ 2| Rluls NN Sl sielsSsl | B 3N % M S EINER 8 MES NNEEEE g MAINTAIN CONSTANT AIR VOLUME FLOW RATE REGARDLESS OF THE A ALL WATER CHILLERS SHALL BE SOFT START.
MENNEEHEREEN RN NSE g =8 | klksT3 RER3E 388 SHNSNEEENE g SISTEM STATIC PRESSURE. B, SUPPLY AIR FANS (SF-01 THRY SF-06) SHALL START AT THE MINIMUM STATIC PRESSURE
= = = - 8. THE TEMPERATURE SENSORS DOWNSTREAM OF OUTSIDE AIR PREHEAT COILS A SRADUALLY INCREASE. THE SISTOM STATI PRESSURE. TO MAINTAIN THE DESIRED
. C. BUILDING PRESSURIZATION SENSORS FOR LVEA AND 0SB (LAB AREA) SHALL MODULATE
WATER CHILLER, CH-02 ® ® ® ® ® L e e ® ® Ldid C. THE TEMPERATURE SENSORS DOWNSTREAM OF THE COOLING COILS (CC-05 & THE MOTORIZED DAMPERS LOCATED ON THE RETURN AIR & QUTSIDE AIR DAMPERS TO
WATER CHILLER, CH-03 ° ® . ® ® ° PPN ® ® ole : CC-06) WILL BE USED TO MODULATE THE 3-WAY CONTROL VALVE ON THE START AT 100% RETURN AIR AND GRADUALLY MODULATE THE DAMPERS TO MAINTAIN
ER CHILLER, CHILLED WATER LOOP T0 MAINTAIN THE LEAVING AIR TEMPERATURE AT THE BUILDING PRESSURIZATION SETPOINT.
CHILLED WATER PUMF, WP-01 ° 30 ® ® ® e ® ® ® THE SETPOINT (50°F).
~ D. THE TEMPERATURE SENSORS DOWNSTREAM OF THE HEATING COILS (HC-09 &
CHILLED WATER PUMP, WP-02 e b b . . ® ® e ° hd HC-10) WILL B us&r‘o TO SEQUENCE m; c/}v/;/qczg )gom,;%g;?aﬁ %[ THE L
TRIC HEATER. MAINTAIN THE LEAV A P
CHILLED WATER PUMP, WP-03 3 ole| | e . ° ° o | |o ° ELECTRIC HEATERS TO MAINTAIN THE LEAVING AIR TEMPE =
CHILLED WATER RETURN TEMP . ® THE LEAVING WARM AIR TEMPERATURE SET POINT WILL BE PROPORTIONAL =
‘ TO THE OQUTSIDE TEMPERATURE AS FOLLOWS: 3
CHILLED WATER SUPPLY TEMP ° o OUTSIDE TEMPERATURE WARM AIR TEMPERATURE SETPOINT =]
' 07020 90 =
CHILLED WATER FLOW DIAGRAM o 5%% % 3
FLOOR PLANS * ; ! ;3 50 ;g =
1 -
CHILLED WATER BOOSTER PUMP . ° ° ° Y o0 PUMP BY VE CONTRACTOR ABOVE 60 RECIRCULATED =
FLOOR PLAN GRAPHICS WILL SHOW ALL EOUIPMENT LOCATION, CONTROL PANELS AND CONTROL COMPONENTS SUCH AS =
DAMPER, VALVES, TEMPERATURE SENSOR, PRESSURE SENSORS.... ETC. A 2
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