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\ INPUT/OUTPUT SUMMARY FOR AIR HANDLING UNITS AH-01 & AH-02 NOTES:
INPUTS OUTPUTS SYSTEM FEATURES I. FOR LEGEND, ABBREVIATIONS AND GENERAL NOTES SEE SHEETS WA-H-00/
. AND WA-H-002,
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 TO STOP FANS WHEN SMOKE IS DETECTED IN THE RETURN AIR
SYSTEM — STREAM, ALSO SMOKE DETECTORS WILL BE SOFTWARE CONNECTED TO DDC
A S CONTROL PANEL AND THE FACILITY CONTROL ROOM,
APPARA /7;(5, . S =
OR AREA POIN =l 15 ool ISz b~
S|=8 2|2 S G O 3. CONTROL SYSTEM SHALL BE STAND ALONE TYPE AND CONNECTED TO THE
DESCRIPTION " 3 - o ERISE ol 1o SIE| ISR SIS s MAIN CONTROL AND MONITORING SYSTEM AT THE FACILITY CONTROL ROOM
S © | IS [SIFITIEIR S| |& SI=|9y|S|s| 8|2 < IN THE CORNER STATION BUILDING.
Slel |1IBl 1el3] xlyl8)s s RISISIE T85! [SREIE NSNS S /
=13 SRR IZERE gls|w N SNSRI N SIS SR SI2IONRNIF | walS | & /] 4. LVEA ROOM SHALL BE PROVIDED WITH MULTIPLE TEMPERATURE SENSORS TO
§§Q§Q§;’§§§§§Q *.;‘ggsﬁq:g &&&@% %3:’;;3% <§E§§ §§§§§§§%§* S | CONTROL THE RESPECTIVE DUCT HEATER, SYSTEM MAY AVERAGE THE
S LIS NNENEERE RN SIS S ISR FT 3 | READING OF THE ROOM TEMPERATURE SENSORS OR SELECT ANY SENSOR
~ LS S A e S R ANEdAANLS SIS I Sl R Rl A i) il - 70 CONTROL THE DUCT HEATER. SEE FLOOR PLANS FOR LOCATION AND
OUTSIDE TEMERATURE ° N EACH AH-1 & 2 NUMBER OF SENSORS FOR EACH ZONE.
OUTSIDE RELATIVE HUMIDITY (H) ® \\ P FACH AH-1 & 2
L ,
N
PREHEAT COIL, HC-07 e \\ e @ @ ® ® /}A’ SEQOUENCE OF OPERATION:
PREHEAT COIL, HC-08 ® N @ ® @ e e o0
S |
v i
AIR FILTER, AF-01 (TYP 2) ® N @ /] ® 2 SENSORS L CHILLED WATER PLANT: E. THE DDC CONTROLS SHALL COMPARE THE SPACE ROOM TEMPERATURES AND
< 1 MODULATE THE CHILLED WATER CONTROL VALVE TO RESET THE COLD AIR
AIR FILTER, AF-02 (TYP 2) ® ® v ® 2 SENSORS UPON A SIGNAL FROM THE CENTRAL CONTROL SYSTEM THE PACKAGED CONTROLS ~ IPPLY TEMPERATURE (60 DEGREE F MAXIMUM) TO SATISFY THE MOST
P ole - PROVIDED WITH THE WATER CHILLER WILL PERFORM THE FOLLOWING: %MA‘NM%’ fONE,U
MIXING AIR DAMPER 01 e «'
AN v « 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, /7\4000,% /\%A,}?ﬁ&;gf_f%{o Ago/}/gﬁg&j%g?g%]gyﬂof THE VAV TERMINAL
MIXING AIR DAMPER 03 TN ® / PP B. UPON PROOF OF ESTABLISHED WATER FLOW THE LEAD CHILLERS (CH-01 & CH- JAINTAIN TH .
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 ® / °le SETPIONT (42°F), ggxgggﬁ f?é%EM SHALL REPORT AN ALARM SIGNAL TO THE FACILITY
, ™, /./ ) v
~ S C. THE PACKAGED DDC CONTROLS ON THE WATER CHILLERS WILL CYCLF THE }
COOLING COIL, CC-01 ® ® ) o0 H, THE RELATIVE HUMIDITY SENSOR LOCATED INSIDE THE FACILITY CONTROL
\\ ’;5{,5{,6,5’?’2 {%V COMPRESSORS IN SEQUENCE 1O MATCH THE SYSTEM ROOM SHALL BE USED TO MODULATE THE CAPACITY OF THE FLECTRIC
COOLING COIL, CC-02 ® . ® // ® Y ‘ HUMIDIFIERS (HU-05 & HU-06) TO MAINTAIN THE SPACE MINIMUM RELATIVE
S —r D. WHEN THE THERMAL LOAD DROPS BELOW THE MINIMUM OPERATING HUMIDITY SETPOINT (30 % RH).
COOLING cOLL, Ccc-03 ¢ N % e bl b ATy O THE WATLR CHILLER, THE PACRAGED CONTROL WILL I THE DUCT SMOKE DETECTOR IN THE RETURN AIR DUCT SHALL STOP THE SUPPLY AIR
COOLING COIL, CC-04 ® N el ® o0 ’ FANS WHEN SMOKE IS DETECTED IN THE RETURN AIR STREAM
’ E. PACKAGED CONTROLS WILL RUN SELF DIAGNOSTICS TEST BEFORE STARTING AND SHALL REPORT AN ALARM SIGNAL (AUDIO AND VISUAL) AT THE FACILITY CONTROL
_ ¢ oo THE REFRIGERATION COMPRESSORS TO PROVE THAT ALL OPERATING ROOM AND LOCAL CONTROL PANEL.
AR ° ° :’ o °° CONDITIONG ARE WITHIN THE NORMAL LIMITS, J. THE SPACE DIFFERENTIAL PRESSURE SENSOR SHALL BE USED TO MODULATE
HUMIDIFIER, HU-02 ° e e ® N\ [®® o0 F. PACKAGED CONTROLS WILL CONTINUOUSLY MONITOR THE CHILLER " THE MOTORIZED CONTROL DAMPERS ON THE RETURN AIR DUCTS AND THE OUTSIDE AIR
v oo OPERATION AND REPORT ANY OPERATIONAL OR SAFETY ALARMS TO THE DUCTS TO MAINTAIN THE SPACE PRESSURIZATION AT SETPOINT.
HUMIDIFIER, HU-03 ® ® ) * ° Shd OPFRATOR CONSOLE IN THE FACILITY CONTROL ROOM, PACKAGED :
7 \ CONTROLS WILL AUTOMATICALLY STOP THE MALFUNCTIONING WATER CHILLER _ C OB (AH-04) ¢
HUMIDIFIER, HU-04 ° ° Y ° ® oo o0 AND START THE STANDBY CHILLER (CH-03). " A]RNHjN?]NG 5;5/?755 fH[OCfN/;RALO CONTROL SYSTEM THE AIR HANOLING UNIT AH-04
S P GNA -
SUPPLY FAN, SF-01 e Y ® ® o | |o @ o N\ ® ® ® o0 STATUS WITH CURRENT SWITCH G. CENTRAL CONTROL SYSTEM WILL ALTERNATE THE LEAD AND STANDBY U/,f ; / r 7‘ TABLISH A STEADY AIR FLOW THROUGH THE SYSTEM.  Thi
8 SHALL START TO ESTABLISH A STEAD L0 E SYSTEM, THE DDC
. \ WATER CHILLERS TO MAINTAIN EQUAL OPERATING PERIODS ON ALL WATER CONTROLS. SHALL PEPFORM. THE FOLLOWING:
SUPPLY FAN, SF-02 ® ® @ ® ® ® ® o\l | |® ® o0 STATUS WITH CURRENT SWITCH CHILLERS.
N A. THE STATIC PRESSURE SENSOR LOCATED AT THE END OF THE SUPPLY
SUPFLY FAN,  3F-03 o ® ® ® o o e e ® N® ® i STATUS WITH CURRENT SWITCH IINAIR HANDLING SYSTEM OF LVEA (AH-01 & AH-02): AIR DUCT WILL MODULATE THE INLET CUIDE VANES ON THE SUPLY AIR -
T 7. AIR P, A MOTE VAV TERMINAL.
SUPPLY FAN, SF-04 ® ) ® r1 ® ® ® ® ® 3‘\ ) e STATUS WITH CURRENT SWITCH QN A SIGNAL FROM THE CENTRAL CONTROL SYSTEM THE SUPPLY AIR FANS (SF-01, S#- FANS TO MAINTAIN CONG IR PRESSURE £ MOST REMOTE ERMINAL
i AN 02,\§F-03, SF-04) WILL START TO ESTABLISH A STEADY AIR FLOW THROUGH THE SYSTEM. B. THE TEMPERATURE SENSORS DOWNSTREAM OF THE OUTSIDE AIR PREHEAT COILS
SUPPLY AIR TEMP ® /] o0 \ ® THE DSC CONTROLS WILL PERFORM THE FOLLOWING: SHALL BE USED TO CONTROL THE CAPACITY OF THE DUCT ELECTRIC HFATERS
/,/ < TO MAINTAIN THE QUTSIDE AIR TEMPERATURE AT 50°F.
SUPPLY AIR RELATIVE HUMIDITY ® @ 2 A. MODUDNE THE CONTROLLABLE PITCH VANES ON THE SUPPLY AIR FANS TO /
/ \\ MAINTAIN CONSTANT AIR VOLUME FLOW RATE REGARDLESS OF THE C. THE TEMPERATURE SENSORS DOWNSTREAM OF THE COQLING COILS SHAILL BE
ROOM TEMPERATURE (TYPICAL 6 ZONES) ° A 0 SYSTEM STWJIC PRESSURE, WD 10 MODUL,%% % {Z_%]fvg %Z?O} J};‘ééﬁfﬁuog 7’;’5 ng’féggo’j{frf 5{’; or)
p ’ LOOP TO MAIN £ RE A ) °F).
7 R
SPACE AVERAGE RELATIVE HUMIDITY (LVEA) @ % ole o\ EACH AH-1 & 2 B. THE TEMPERATOKL SENSORS DOWNSTREAM Of OUTSIDE AIR PRENEAT OIS SHALL D. THE DOC CONTROLS WILL COMPARE THE SPACE ROOM TEMPERATURES AND
BE USED TO CONNROL THE CAPACITY OF THE DUCT ELECTRIC HE. R;S (HC MODULATE THE CHILLED WATER CONTROL VALVES TO RESET THE COLD AIR
ZONE DUCT HEATERS (TYPICAL 5 ZONES?, LVEA |@ // ® e |o o0 \\ FOR L VEA 07 & HC-08) 1O NAINTAIN THE QUTSIDE AIR TEMPERATURE AA 50°F. SUPPLY TEMPERATURE. (60°F MAXIHUM) TO SATISEY THE MOST
T ¥ C. THE TEMPERATURE SENSQRS DOWNSTREAM OF THE COOLING QOILS (CC-01, DEMANDING ZONE.
ZONE DUCT HFATERS, MECH ROOM ® 7 ® @ ® e \\ FOR MECHANICAL ROOM CC-02, CC-03, & CC-ON) SHALL BE USED TO MODULATZ THE 3-WAY CONTROL THE ROOM TEMPERATURE. SENSORS OF EACH ZONE WILL BE USED 70
AN . VALVE ON THE CHILLED WNER LOOP TO MAINTAIN TH/LEAVING AIR E. THE ROOM TR I SLIORS OF LACH JONE WILL B B
MORE DETECTOR (50-01) ® ° ° N AR 8 < | TEMPERATURE AT THE SET FORIT (50°F). o TERMINAL (SINGLE DUCT WITH YA %?Ng'qggf% rg‘sﬁﬁfﬁrjmifmri/{ ROOM
; < |
MIXING AIR TEMP /{ L D. %ﬁﬁ Tgo;v?%scf_ﬁ%z 2%055 %EggA 7_CO£ A;U% yr%gf% y?fs AND TEMPERATURE SETPOINT,
’ H AND : :
N F. WHEN THE SUPPLY AIR FLOW RATE DROPS TO THE MINIMUM SETPOINT AND
MIXING AIR RELATIVE WMoy~ ® | AN DEMANDING ZONE. THE ROOM TEMPERATURE CONTINUES TO DROP DOWN, THE CONTROLS SHALL
AIR COMPRESSORS (TYP 2) / ° ° o e | | \ E. THE ROOM TEMPERATURE SENSORS OF LVISY/ZONES (TOTAL FIVE) SHALL ACTIVATE THE HEATING COIL LOCATED IN THE VAV TERMINAL TO
4 ‘ BE USED TO MODULATE THE SCR CONTRALNON THE RESPECTIVE ELECTRIC MAINTAN THE ROOM SETPOINT,
ROOM FPRESSURE (LVEA) / ® ® < "?50’/9'\‘55{%”5 FOR LOCATION DUCT HEATERS 1O MAINTAIN THE RQOM TEWRERATURE SETFOINT (72°F). G. WHEN THE ROOM TEMPERATURE RISES 5°F ABOVE THE SETPOINT, THE
° | | F. THE ROOM TEMPERATURE SENSOR GOR THE MECRMYICAL ROOM SHALL BE CONTROL SYSTEM WILL REPORT AN ALARM SIGNAL TO THE FACILITY
AR FLOW DJAG/W/ \ USED TO MODULATE ITS RESPECHVE DUCT HEATERNJQ MAINTAIN THE ROOM CONTROL ROOM.
TEMPERATURE BETWEEN 80 TQ/65°F.
HEPA FILTER o Y @ LOCATED IN THE SUPPIKAIR PLENUM | , H, THE RELATIVE HUMIDITY SENSOR LOCATED INSIDE THE OPEN OFFICES ARFA
/ ~ ~ 6. WHEN THE ROOM TEMPERAFURE RISES 5°F ABOVE THE SISPOINT, THE 0 M ' T WILL BE USED TO MODULATE THE CAPACITY OF THE ELECTRIC
RETURN. A OUTSIDE AIR DAMPERS (TYP 5) @ ® \ gg%/ggé %sorm SHALL AFPORT AN ALARM SIGNAL TO TRNFACILITY ;gg%%frf%go/%ﬁmm THE SPACE MINIMUM RELATIVE HUMIDITY
‘ M, Y RH). |
Y08 PLANS ® N\ H. THE RELATIVE HUMBITY SENSOR LOCATED IN THE LVEA ROOM SNLL BE USED TO L. THE DUCT SMOKE DETECTOR IN THE RETURN AIR DUCT SHALL STOP THE SUPPLY AIR
N MODULATE THE ZAPACITY OF THE ELECTRIC HUMIDIFIERS (HU-01, Wy-02, HU- FANS WHEN SMOKE IS DETECTED IN THE RETURN AIR STREAM
03, & HU-047"TO MAINTAIN THE SPACE MINIMUM RELATIVE HUMIDXY AND SHALL REPORT AN ALARM SIGNAL (AUDIO AND VISUAL) AT THE FACILITY CONTROL
INPUTL/OUTPUT SUMMARY FOR WATER CHILLERS CH-01 d CH-02, & CH-05 *: I TZ?ZTSK? 1;?:7)['6‘70/? IN THE RETURN AIR DUCTS SHALL STOP THE SYRPLY AIR VO A0 ROCHE COTTER P
INPUTS ' OUTPUTS SYSTEM FEATURES : FANS WHEN SMOKE IS DETECTED IN THE RETURN AIR STREAM “ V. OPTICS LAB & VACUUM PREPARATION ROOMS PRESSURIZATION:
| 7} # ffﬁ,{,é fg@i’f T{é%ééf% i{fm (AUDIO AND VISUAL) AT THE FACILITINONTROL A. A DIFFERENTIAL PRESSURE SENSOR (ONE FOR EACH ROOM) SHALL BF USED TO MODULATE
ANALOG GENERAL ’ THE MOTORIZED CONTROL DAMPERS OF THE ROOM RETURN AIR TO MAINTAIN THE ROOM
BINARY DIGITAL ANALOG ALARMS PROGRAMS : 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, S DUCTS TO MAINTAIN THE SPACE PRESSURIZATION AT SETPOINT. VI. FUME HOODS OF OPTICS LAB & VACUUM PREPARATION:
APPARATUS, S = SUPPLEMENTARY »
OR AREA POINT . =& SEIRER ~ o NOTES I AIR HANDLING SYSTEM OF OSB(AH-03): A, THE FUME HOOD FANS (ONE FOR EACH HOOD) SHALL BE MANUALLY CONTROLLED (ON/OFF),
DECRIPTION " = 2l Ul [SI8208s o s SISIINIS 2| T 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
= © >~ o8l 198IS5IE s SNE: NMSINMEINIS RN 5 SF-06) SHALL START TO ESTABLISH A STEADY AIR FLOW THROUGH THE SYSTEM. THE DOC NEGATIVE PRESSURE INSIDE THE FUME HOOD REGARDLESS OF THE SASH POSITION OF
NS Sl SRES |, " S SISITREIS [«IR= SISSEEE § S RIsIgIS SIS © CONTROLS WILL PERFORM THE FOLLOWING: THE FUME HOOD.
L3 | TR Tiul< T NS IDITeNIT|x SISIT I ] 8w IS0 ISR RIS|IWQlSs X
QAR Ol X 2 NINIXIW vy el T= X Ly IS mvtmmkzmg‘
S\ SRR NSRNNERINEINNS N TV T v et B S bt L PN I S BT EN S SNEISKRENEIS S A. MODULATE THE CONTROLLABLE PITCH VANES ON THE SUPPLY AIR FANS TO , T START Lp:
BRSNS B RRER BEREERY | [S8E53 SEEE [=SE0E S8R5 SBRRS S MAINTAIN CONSTANT AIR VOLUME FLOW RATE REGARDLESS OF THE VAL, EQUIPMENT START U
WATER CHILLER, CH-0/ ° ° ° ° ® ® oo ® ® PYPS SISTEM STATIC PRESSURE. A. ALL WATER CHILLERS SHALL BE SOFT START,
| ’ B. THE TEMPERATURE SENSORS DOWNSTREAM OF OUTSIDE AIR PREHEAT COILS | B. SUPPLY AIR FANS (SF-01 THRU SF-067 SHALL START AT THE MINIMUM STATIC PRESSURE
WATER CHILLER, CH-02 @ ® @ ® ® ® ® e ® ® e e WILL BE USED TQ CONTROL THE CAPACITY OF THE DUCT ELECTRIC HEATERS AND GRADUALLY INCREASE THE SYSTEM STATIC PRESSURE TO MAINTAIN THi ' N
, 70 MAINTAIN THE OUTSIDE AIR TEMPERATURE AT 50°F, oD CRApURLLY sr e £ TO MAINTAIN THE DESIRED
, CH- ® e ® e Y ® e ® ® oo
WATER CHILLER, CH705 C. gfgf 0@‘*’%’? T ggf Ugéf_gS?gS &%ﬁ%ﬁf}%@ WT% Egﬁ%ﬁ %f@g éfvf }f{f & C. BUILDING PRESSURIZATION SENSORS FOR LVEA AND 0SB (LAB AREA) SHALL MODULATE
7 P, Wp- ee ® ® ® ® 8 @ ® - - THE MOTORIZED DAMPERS LOCATED ON THE RETURN AIR & QUTSIDE AIR DAMPERS TO
CHILLED WATER PUMF, WP-0] e CHILLED WATER LOOP TO MAINTAIN THE LEAVING AIR TEMPERATURE AT START AT 100% RETURN AIR AND GRADUALLY MODULATE THE DAMPERS TO MAINTAIN
CHILLED WATER PUMP, WP-02 ) o e ® ® ® ® ® ® @ THE SETPOINT (50°F). THE BUILDING PRESSURIZATION SETPOINT,
D. THE TEMPERATURE SENSORS DOWNSTREAM OF THE HEATING COILS (HC-09 &
CHILLED WATER PUMF, WP-03 b o | |® ° ° ’ ® | |® o HC-10) WILL BE USED TO SEQUENCE THE CAPACITY CONTROL STAGES OF THE
ELECTRIC HEATERS TO MAINTAIN THE LEAVING AIR TEMPERATURE AT THE
CHILLED WATER RETURN TEMP ® ® ETPOINT.
CHILLED WATER SUPPLY TEMP ® ® | THE LEAVING WARM AIR TEMPERATURE SET POINT WILL BE PROPORTIONAL
_ 4 TO THE OUTSIDE TEMPERATURE AS FOLLOWS:
CHILLED WATER FLOW DIAGRAM ® OUTSIDE TEMPERATURE WARM AIR TEMPERATURE SETPOINT
FLOOR PLANS ° | | g / TJQOZgO gg
CHILLED WATER BOOSTER PUMP ® | e @ | ® | ® ) | PUMP BY VE CONTRACTOR % 77'% ?3 g’g
FLOOR PLAN GRAPHICS WILL SHOW ALL EQUIPMENT LOCATION, CONTROL PANELS AND CONTROL COMPONENTS SUCH AS % 07!2_ %‘% eC ]RCZf D
DAMPER, VALVES, TEMPERATURE SENSOR, PRESSURE SENSORS.... ETC. |
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