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INPUT/OUTPUT SUMMARY FOR AIR HANDLING UNITS AH-01 & AH-0Z2 | | NOTES:
INPUTS ouTPUTS SYSTEM FEATURES I. FOR LEGEND, ABBREVIATIONS AND GENERAL NOTES SEE SHEETS LA-H-001
AND LA-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 WOTOR STARTER TO STOP FANS WHEN SMOKE IS DETECTED IN THE RETURN AIR
SYSTEY , S STREAM, ALSO SMOKE DETECTORS WILL BE SOFTWARE CONNECTED TO DDC
APPARATLS, g 5 SUPPLEMENTARY CONTROL PANEL AND THE FACILITY CONTROL ROOM.
o
O@g’éf%p%{/\” Q S 212 KIS S © NOTES 3. CONTROL SYSTEM SHALL BE STAND ALONE TYPE AND CONNECTED TO THE
" = 2 ol 1SIRIR18 N ol s SIE ISIK | T MAIN CONTROL AND MONITORING SYSTEM AT THE FACILITY CONTROL ROOM
S o N S| sl ISEIRIBIS SIRE SEHMNSNEER 3 IN THE CORNER STATION BUILDING.
Sel | B e8] &3S S RISISEl IS853E |81F& NRENSEREE S
NE = LSS IFRIER (Ssluy S SEEINMENNMEINE R SRR S EISIN I I R o« 4. LVEA ROOM SHALL BE PROVIDED WITH MULTIPLE TEMPERATURE SENSORS TO
% NN N NN NNEEESSRMNE RSN ENEINMNE NSRS SISIEISIESIERS 2 CONTROL THE RESPECTIVE DUCT HEATER. SYSTEM MAY AVERAGE THE
NISIEERFEIDNE ST BT RN SISISISIR| ISIFZGIZIS] 2SS SINRBREIEER 3 READING OF THE ROOM TEMPERATURE SENSORS OR SELECT ANY SENSOR
y 7O 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) ) | | cAcH AH-1 & 2
PREHEAT COIL, HC-07 ® ® ) ® ® ® ® SEOUENCE OF OPERATION:
PREHEAT COIL, HC-08 ® o ® ® ® ® 0
AIR FILTER, AF-01 (T1P 2) ® ® ® 2 SENSORS L. CHILLED WATER PLANT: £, THE DDC CONTROLS SHALL COWPARE THE SPACE ROOM TEMPERATURES AND
AIR FILTER, AF-02 (TYP 2) ) ® ® 2 SENSORS UPON A SIGNAL FROM THE CENTRAL CONTROL SYSTEM THE PACKAGED CONTROLS i TEMPERATURE (50 AD%?{%%T%(J%%[ 0 54[?1%7;)’”;556/%[0057
I —— PROVIDED WITH THE WATER CHILLER WILL PERFORM THE FOLLOWING: DEMANDING. ZONE.
| / ® e
f A. THE LEAD CHILLED WATER PUMPS (WP-0I & WP-02) WILL START TO ESTABLISH F. THE ROOM TEMPERATURE SENSORS OF EACH ZONE SHALL BE USED TO
MIXING AIR DAMPER 02 ® e STEADY WATER FLOW THROUGH THE SYSTEM. HODULATE RESFECTIVE CONTROL AIR DAMPERS INSIDE THE VAV TERMINAL
WIXING AIR DAMPER 03 ® oe B. UPON PROOF OF ESTABLISHED WATER FLOW THE LEAD CHILLERS (CH-01 & CH- - TO MAINTAIN THE ROOM TEMPERATURE SETPOINT.
, | 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 | ® e e SETPIONT (42°F). CONTROL SISTEM SHALL REPORT AN ALARM SIGNAL TO THE FACILITY
| C. THE PACKAGED DDC CONTROLS ON THE WATER CHILLERS WILL CYCLE THE | '
COOLING CoIL, CC-01 ® . ° o REFRIGERATION COMPRESSORS IN SEQUENCE TO MATCH THE SYSTEM H. THE RELATIVE HUMIDITY SENSOR LOCATED INSIDE THE FACILITY CONTROL
COOLING COLL. Ce-02 o o o ole THERMAL LOAD. ROOM SHALL BE USED TO MONITOR THE SPACE RELATIVE HUMIDITY.
' D. WHEN THE THERMAL LOAD DROPS BELOW THE MINIMUM OPERATING L. THE DUCT SMOKE DETECTOR IN THE RETURN AIR DUCT SHALL STOP THE SUPPLY AIR
COOLING COIL, CC-03 . ® ® o0 CAPACITY OF THE WATER CHILLER, THE PACKAGED CONTROL WILL FANS WHEN SMOKE IS DETECTED IN THE RETURN AIR STREAM
PP ACTIVATE THE HOT GAS BYPASS CYCLE. AND SHALL REFORT AN ALARM SIGNAL (AUDIO AND VISUAL) AT THE FACILITY CONTROL
- " T °r E. PATALD, GO WL P 7 PUGHOICS T BT TG ' ACE DTFETENTAL FES SEYSOR SHAL B U5 10 MORLATE
HE R A ” V L Jo TH L U ,
CONDITIONS ARE WITHIN THE NORMAL LIMITS. THE MOTORIZED CONTROL DAMPERS ON THE RETURN AIR DUCTS AND THE OUTSIDE AIR
F.. PACKAGED CONTROLS WILL CONTINUOSLY MONITOR THE C/-/JLLSE% L DUCTS TO MAINTAIN THE: SPACE PRESSURIZATION AT SETFOINT.
OPERATION AND REPORT ANY OPERATIONAL OR SAFETY ALARMS TO TH
OPERATOR CONSOLE IN THE FACILITY CONTROL ROOM. PACKAGED V. AIR HANOLING SYSTEM OF OSB(AH-04):
CONTROLS WILL AUTOMATICALLY STOP THE MALFUNCTIONING WATER CHILLER T AH-04
, ~ AND START THE STANDBY CHILLER (CH-03). | Sats START T ESTABLISH A STEADY ATR L0 THROUGH THE o
SUPPLY FAN, SF-01 ® ® ® ® & ® ® ® ® . ® o0 STATUS WITH CURRENT SWITCH G. CENTRAL CONTROL SYSTEM WILL ALTERNATE THE LEA% Agg gTANDBYWA - CONTROLS SHALL PERFORM THE FOLLOWING:
~ WATER CHILLERS TO MAINTAIN EQUAL OPERATING PERIODS ON ALL
v o ~ , A. THE STATIC PRESSURE SENSOR LOCATED AT THE END OF THE SUPPLY
SUPPLY FAN, SF-02 * ® ® ® o o ® ° ® ® ® 30 STATUS WITH CURRENT SWITCH CHILLERS. 418 DUCT WILL WODULATE THE INLET GUIDE VANES ON THE SUPRLY AlR
SuppLy’fAM SF-03 P P ® ® e ® ® . Py PY P el e STATUS WITH CURRENT SWITCH I AIR HANDLING SYSTEM OF LVEA (AH-01 & AH-02) FANS TO MAINTAIN CONSTANT AIR PRESSURE AT THE MOST R[M/O?TE VATV TERMINAL.
SUPPLY FAN, SF-04 ® ® ® ® ® ® @ ® & ® ® 30 STATUS WITH CURRENT SWITCH UPON A SIGNAL FROM THE CENTRAL CONTROL SYSTEM THE SUPPLY AIR FANS (SF-01, SF- B. THE TEMPERATURE SENCORS DOWNSTREAM OF THE OQUISIDE AIR PREHEAT COMCS
SHALL BE USED TO CONTROL THE CAPACITY OF THE DUCT ELECTRIC HEATERS
Py — ' ~ ?2% 3550%0 Sﬁég"g} V}/]/.LP\E_/T?AIZ; 10 fSTAB/.[gH AGSTEAOY AIR FLOW THROUGH THE SYSTEM. TO MAINTAIN THE OUTSIDE AIR TEMPERATURE AT 50°F.
UPPL e 30 ® H WTROLS WILL PERFORM THE FOLLOWING:
‘ C. THE TEMPERATURE SENSORS DOWNSTREAM OF THE COOLING COILS SHAILL BE
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).
ROOM TEMPERATURE (TYPICAL 6 ZONES) ® o0 ® ; TSYSTEEM STATIC PRESSURE. o Ny 0. T 09C CONTROLS WILL CONPARE THE SPACE roow e ZU%SDA w
i} . THE TEMPERATURE SENSORS DOWNSTREAM OF OUTSIDE AIR PREHEAT COILS SHALL MODULATE THE CHILLED WATER CONTROL VALVES TO RESET THE COL
SPACE AVERAGE RELATIVE HOMIDITY (LVEA) e ¢ e EACH AR-T & 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 ZONES), LVEA | ® o | o |eo ® e FOR 1 VEA 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 FACH ZONE WILL BE USED TO
ZONE DUCT HEATERS, MECH ROOM ® | t ® ® o 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
o o o VALVE ON THE CHILLED WATER LOOP TO MAINTAIN THE LEAVING AIR | TERMINAL (SINGLE DUCT WITH HEATING COIL) TO MAINTAIN THE ROOM
SMOKE DETECTOR (30-01) ® | | ° |® EACH AH-1 & 2 TEMPERATURE AT THE SET POINT (50°F). TEWPERATURE SETPOINT., | |
MIXING AIR TEMP ® | D. THE DDC CONTROLS SHALL COMPARE THE SPACE ROOM TEMPERATURES AND F. WHEN THE SUPPLY AIR FLOW RATE DROPS TO THE MINIMUM SETPOINT AND
~ ~ HODULATE THE FACE AND BYPASS DAMPERS TO SATISFY THE MOST THET;?OO% TEWPERATURE f&”””&“; f(g DROTPEDOWN, T CONTROLS SHALL
N . ACTIVATE THE HEATING COIL LOCATED IN THE VAV AL T
AIR COMPRESSORS (TYP 2/ ® ® 4 o e ® : E. THE ROOM TEMPERATURE SENSORS OF LVEA ZONES (TOTAL FIVE) SHALL MAINTAN THE ROOM SETPOINT.
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 (LVFA) ® ® 2 RFOD. -SFE PLANS FOR [OCATION DUCT HEATERS TO MAINTAIN THE ROOM TEMPERATURE SETPOINT (72°F). ggx;gg[i zésgﬁé,;ﬁ// 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 RESPECTIVE DUCT HEATER TO MAINTAIN THE ROOM H. THE RELATIVE HUMIDITY SENSOR LOCATED INSIDE THE OPEN OFFICES AREA
JyR— o | . , o COCATED TN T SUPPLY AT PLENUM TEMPERATURE BETWEEN 80 TO 65°F. WILL BF USED TO MONITOR THE SPACE RELATIVE HUMIDITY. “
e ’ G. WHEN THE ROOM TEMPERATURE RISES 5°F ABOVE THE SETPOINT, THE I. THE DUCT SMOKE DETECTOR IN THE RETURN AIR DUCT SHALL STOP THE SUPPLY AIR
RETURN & OUTSIDE AIR DAMPERS (TYP 5) ® ® gg%ggz SISTEW SHALL REFORT AN ALARM SIGNAL 70 THE FACILITY Faxs WHEN SWOKE IS DETECTED I THE Rfrwo?/v AIR ng?EAM e ACHITY CONTRO
' ' L ROOM. SHALL REPORT AN ALARM SIGNAL (AUDIO AND VISUAL) AT THE FACIL L
FLOOR PLANS ‘ | L ° H. THE RELATIVE HUMIDITY SENSOR LOCATED IN THE LVEA ROOM SHALL BE USED TO ROOM AND LOCAL CONTROL PANEL.
I giNgzoé?r ZHEOS?ZEf ;;/?Uj{ /;U? IzZZR/\/ AIR DUCTS SHALL STOP THE SUPPLY AIR v+ OPTICS LAG & VACUM: PREFARATION ROOMS FRESSURIZATION:
| ; MOK N TH L |
INPUT/OUTPUT SUMMARY FOR WATER CHILLERS CH-0!, CH-02, & CH-03 A FANS WHEN SMOKE IS DETECTED IN THE RETURN AIR STREAM A. A DIFFERENTIAL PRESSURE SENSOR (ONE FOR EACH ROOM) SHALL BE USED TO MODULATE
. d , . 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. ’ '
' J. THE SPACE DIFFFRENTIAL 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 OFTICS LAB & VACUUM PREFARATION:
| 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).
ST, S UPBLEMENTARY [II. AIR HANOLING SYSTEM OF OSB(AH-03): B. THE BAROMETRIC DAMPER ON THE FAN SUCTION SIDE SHALL MAINTAIN A CONSTANT
' = / '
OR AREA POINT = |5 olo |S]= - NOTES UPON A SIGNAL FROM THE CENTRAL CONTROL SYSTEM THE SUPPLY AIR FANS (SF-05 & %G’}Z% Z%?Uﬁ[ INSIDE" THE FUME' HOOD REGARDLESS OF THE: SASH  FOSITION OF
DESCRIPTION N _ SRR SN Sle S SF-06) SHALL START TO ESTABLISH A STEADY AIR FLOW THROUGH THE SYSTEM. THE DDC '
gg e . i R} S|l 3 § S § SEERE = SEMN § . § S g CONTROLS WILL PERFORM THE FOLLOWING: VT, EQUIPENT START UP:
S|y SHEIE NN 3 RIS LISIBIZ| ISIZER RINSINNERRE S A. MODULATE THE CONTROLLABLE PITCH VANES ON THE SUPPLY AIR FANS TO |
513 N g 3= § 3 |8 SRR SRIFZIE [§leS " SEENERE o SIS NNNEEE S MAINTAIN CONSTANT AIR VOLUME FLOW RATE REGARDLESS OF THE A ALL WATLR CHILLERS SHALL BE SOFT STAAT.
Sz 2SS R IRIE 3Ll IRIRREsY | sk el REREE RSSE SNSREEEENS S SISTEM STATIC PRESSURE. B. SUPPLY AIR FANS (SF-0/ THRU SF-06) SHALL START AT THE MINIMUM STATIC PRESSURE
it Bt it I ot d il bt Bl I o B SI= - == il Il ] Bl B. THE TEMPERATURE SENSORS DOWNSTREAM OF OUTSIDE AIR PREHFAT COILS AND GRADUALLY INCREASE THE SYSTEM STATIC PRESSURE TO MAINTAIN THE DESIRED
WATER CHILLER, CH-01 ® ® ® ® ® ® e ® ® oo %u. 52}\%% 0 Ec%/\(%%{ rﬁgﬁchP%%g;[f% ggc; ELECTRIC HEATERS AIR FLOW RATE.
/ TH AIR TEM *. C. BUILDING PRESSURIZATION SENSORS FOR LVEA AND 0SB (LAB AREA) SHALL MODULATE
WATER CHILLER, CH-02 ® ® et ® . ¢ b ® ® o C. THE TEMPERATURE SENSORS DOWNSTREAM OF THE COOLING COILS (CC-05 & THE MOTORIZED DAMPERS LOCATED ON THE RETURN AIR & OUTSIDE AIR DAMPERS TO
; ~ ~ - _ 00 VALVE ON THE START AT 100% RETURN AIR AND GRADUALLY MODULATE THE DAMPERS TO MAINTAIN
WATER CHILLER, CH-03 ® ® ® ® ® ® ® e ® ® ® e CC-06) WILL BE USED TO MODULATE THE 3-WAY CONTROL VAL 3
’ CHILLED WATER LOOP TO MAINTAIN THE LEAVING AIR TEMPERATURE AT THE BUILDING PRESSURIZATION SETPOINT.
CHILLED WATER PUMP, WP-01 ® e ® ® ® ® ® ® ® THE SETPOINT (30°F). f
' ~ D. THE TEMPERATURE SENSORS DOWNSTREAM OF THE HEATING COILS (HC-09 &
CHILLED WATER FUMF, WP-02 ¢ ®e e ¢ * e et et ¢ HC-10) WILL BE USED TO SEQUENCE THE CAPACITY CONTROL STAGES OF THE
| ~ MPERATURE AT THE
T R o oo . o o o . . o ELECTRIC HEATERS 70 MAINTAIN THE LEAVING AIR TEMPERATURE 3
CHILLED WATER RETURN TEMP ® | ® | THE LEAVING WARM AIR TEMPERATURE SET POINT WILL BE PROPORTIONAL
~ , ~ 70 THE OUTSIDE TEMPERATURE AS FOLLOWS:
CHILLED WATER SUPPLY TEMP ; ® | e , OUTSIDE TEMPERATURE WARM AIR TEMPERATURE SETPOINT
CHILLED WATER FLOW DIAGRAM | | @ g / 7?02§0 gg
FLOOR PLANS | | ® o 3179 40 B 5
R, | | | | BB | 5/ 70 60 70
CHILLED WATER BOOSTER PUMP ® ® ° ° | ® 30 PUMP BY VE CONTRACTOR oy ECIRCIATED

FLOOR PLAN GRAPHICS WILL SHOW AI.,LYEOU!PMENT LOCATION, CONTROL PANELS AND CONTROL COMPONENTS SUCH AS

DAMPER, VALVES, TEMPERATURE SENSOR, PRESSURE SENSORS.... ETC. ' ‘ g Ty A 4
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