1/2'%1-1/8"%3/4"

REYQ240PTJUR

112'%1-1/8"x3/4"

P1P2 = 18-2 AWG 2 CORE NON SCREENED STRANDED WIRE (NON POLARITY WIRING SYSTEM).
P1F2 =18-2 AWG 2 CORE NON SCREENED STRANDED WIRE (NON POLARITY WIRING SYSTEM).
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INDIRECT-DIRECT EVAPORATIVE COOLING SEQUENCE OF OPERATION

RIBUIC

RE-2
STARTISTOR INSTALLATION NOTES:
IDEC SYSTEM SEQUENCE OF OPERATION D AD1IECP1.3S
THE INDIRECT/DIRECT EVAPORATIVE COOLING (IDEC) SYSTEM CONSISTS OF AN INDIRECT EVAPORATIVE COOLING SECTION, FILTER BANKS, DIRECT EVAPORATIVE COOLING SECTION, A DIRECTLY DRIVEN PLENUM SUPPLY FAN WITH @ SEE WIRING DETAIL ON ELECTRICAL DRAVING
VARIABLE FREQUENCY DRIVE (VFD) A HOT WATER HEATING COIL AND A CHILLED WATER COOLING COIL. THE IDEC SYSTEMS OPERATE WITH 100% OUTDOOR AIR INTAKE AND AIR IS RELIEVED FROM THE BUILDING BY VARIABLE SPEED '
EXHAUST FANS RESPONDING TO BUILDING PRESSURE RISE. os 1
SYSTEM OPERATION FROOE VIS EIER, @ WIRE ACTUATOR AUXILIARY SWITCH B TO
ES 1 AO1IECP1.8TS 0
EACH IDEC SYSTEM OPERATES AS SCHEDULED BY THE BMS UNLESS COMMANDED MANUALLY BY THE BUILDING ENGINEER OR SHUTDOWN AUTOMATICALLY UNDER ALARM CONDITIONS. RELIEF FANS ARE ENABLED WHEN THE IDEC AO1SAF OPN START FANWHEN DAMPER 1S 85 DEG OPEN.
SYSTEMS ARE ENABLED AND ARE CONTROLLED TO MAINTAIN SPACE PRESSURE. 0 DEC PUMP @
CONTROL TRANSFORMERS AND RELAYS
WHEN EACH IDEC SYSTEM IS ACTIVATED, THE OUTSIDE AIR DAMPER OPENS. WHEN DAMPER IS OPEN (DAMPER POSITION STATUS SIGNAL PROOF), THE VFD IS ALLOWED TO START THE FAN. THE BMS PROGRAM SHALL STOP THE V-2 MOUNTED IN COMPONENT PANEL.
SUPPLY FANWHEN A FAN SHUT-DOWN IS INITIATED BY A SIGNAL FROM THE HOA SWITCH, DOOR INTERLOCK SAFETY SWITCH, SUPPLY AIR SMOKE ALARM, FREEZE PROTECTION DEVICE OR BY EXCESS AN NEGATIVE PRESSURE ES 2 o 0M0  VOLTS
CONTROL SWITCH HAVING MANUAL RESET BUTTON. o AO1CCY SMOKE DETECTOR PROVIDED, MOUNTED, AND
FYIAFCLS —& < — HIE -2 0 WIRED BY DIVISION 23. WIRE CONTACTS IN
MONITOR THE POWER DEMAND (K\W) OF EACH IDEC SYSTEM AND TREND IT AT 5 MINUTE INTERVALS INITIALLY. %?COCRH PCTRH SERIES WITH VFD.
SPACE COOLING MODE RIBUIC 0
WHEN THE IDEC SYSTEM IS ENABLED IN COOLING MODE, THE SUPPLY FAN MODULATES BETWEEN 30% UP TO 100% SPEED TO MAINTAIN THE AVERAGE SPACE TEMPERATURE BETWEEN 72°F TO 76°F. RE-1 @
THE BAS WILL MONITOR OUTSIDE AIR DRY BULB AND DEW POINT TEMPERATURES IN ONE LOCATION (SENSORS MOUNTED ON POLE IN REPRESENTATIVE NORTH FACING AREA). D Aé”gOAF (éjfg’OOFFO)O TE 4 TTE - 3 = TTE - 6
UPON A CALL FOR COOLING, AS MEASURED AT THE SPACE TEMPERATURE SENSORS TEMPERATURE RISE TO 74°F, THE INDIRECT COOLING SECTION SHALL BE ENABLED. -40/240 DEF F 40240 DEG°F == -40/240 °F
THE INDIRECT EVAPORATIVE COOLING (IEC) SECTION MOTORIZED BALL VALVE WILL OPEN (ON/OFF CONTROL) AND CIRCULATION PUMP WILL START TO PROVIDE SENSIBLE COOLING TO THE AIR STRE EVAPORATION. W 4 201DECSAT AO1CCSAT ‘\ ,”_*_ CHAR AO1SAT
‘ONCE IN OPERATION, THE DIRECT SECTION SHALL REMAIN OPERATIVE UNTIL THE SYSTEM SHUTS DOVWN OR UNTIL THE AVERAGE SPACE TEMPERATURE DROPS BELOW 71°F. EEA1216.1U 0 0 T — | C264-1 0
VWITH THE INDIRECT EVAPORATIVE COOLING(IEC) IN OPERATION, UPON A RISE IN THE AVERAGE SPACE TEMPERATURE TO 75°F, THE DDC SYSTEM WILL ENABLE EITHER THE CHW COIL {IF OA DEW POl ABOVE 62°F - % 24 VOLTS R(IJENSF KV1V HI ‘ + E(F)TSEF CF?V'
ADJUSTABLE) OR ENABLE THE DIRECT EVAPORATIVE SECTION (IF OA DEW POINT IS BELOW 62°F — ADJUSTABLE). — 000 000 0 amr
THE DIRECT EVAPORATIVE COOLING SECTION IS ACTIVATED BY OPENING THE MOTORIZED BALL VALVE TO ALLOWWATER TO CIRCULATE OVER THE MUNTERS “GLASDEK” EVAPORATIVE COOLING MEDIA. =] I
THE CHILLED WATER COIL CONTROL VALVE WILL MODULATE TO MAINTAIN THE SUPPLY AIR TEMPERATURE AT THE 62°F SETPOINT (ADJUSTABLE). & H Lo[A
WHEN THE AVERAGE SPACE TEMPERATURE STARTS TO DROP, CAUSED BY EVAPORATIVE AND/OR CHILLED WATER COOLING, PROPORTIONALLY MODULATE THE SUPPLY FAN SPEED BETWEEN 100% 30% AS THE D- 1 SF - 1 F g
AVERAGE SPACE TEMPERATURE DROPS FROM 76°F DOWN TO 72°F. OA NG SPP - 1 :| :| SPP -2 | IDEC c g i CEM {5 M SPP - 3 :‘ H H SA
| B I
SPACE HEATING MODE roYeYe)
IF THE SPACE TEMPERATURF DROPS INTO THE HEATING RANGE WHILE THE IEC MODULE IS ACTIVE AND THE SUPPLY AIR FLOW IS AT 30%, MODULATE THE HEATING HOT WATER VALVE TO MAINTAIN A SUPPLY AIR TEMPERATURE ICEL] AVARIABLE; p— —
BETWEEN 60°F UP TO 90°F AS THE SPACE TEMPERATURE DROPS FROM 71°F DOWN TO 68°F. 544 342 o 5503 —
WHEN THE OUTSIDE AIR TEMPERATURE DROPS BELOW 60°F, THE IEC MODULE (1ST COOLING STAGE) SHALL BE DE-ENERGIZED. HTE 1 TTE - 5 c1 i o SD - 1
07100  PCTRH 4@7 40240 DEGF I RIBUIC lpOWERS! AO1SSD
VWHEN THE SUPPLY FAN MINIMUM AIR FLOW OF 30% IS REACHED AND SPACE TEMPERATURE CONTINUES TO DROP INTO THE SPACE HEATING RANGE (71°F-68°F), THE HEATING HOT WATER COIL VALVE SHALL PROPORTIONALLY OPEN AO10ARH o AOTHCV.FBK AQTHCSAT ViD - 1 U ° 0
TO RESET THE SUPPLY AIR TEMPERATURE FROM 60°F TO 90°F TO MAINTAIN THE SPACE TEMPERATURE WITHIN THE HEATING RANGE. 0 AOTFIL 0 —
MODULATE THE SUPPLY FAN SPEED FROM 30% UP TO 50% TO MAINTAIN THE AVERAGE SPACE TEMPERATURE BETWEEN 71°F AND 68°F IN HEATING MODE, AND ONLY WHEN THE HEATING COIL IS PROVIDING HEATED AIR. c2 0 RE - 3 @ DPS - 2
|F NOT PROVIDING HEAT AS SENSED BY THE LEAVING AIR TEMPERATURE SENSOR BEING WITHIN +3.0°F OF RESET TEMPERATURE FOR 5 MINUTES, THEN THE FAN SPEED WILL HOLD AT 30% AND AN OPERATOR ALARM FOR — Al D SAFETY SHUT DOWNC2 4 INWE
HEATING FAILURE-COLD SPACE WILL BE INITIATED. A0P4ODEE g 3 HIGH STATIC SAFETY
RELIEF/EXHAUST FAN CONTROL/MONITORING: Agmm %?H . VOLTS Ve SSAF;%ELES&ANJ S .
RELIEF/EXHAUST(R/E) FANS ASSOCIATED WITH THE IDEC UNITS SHALL BE ENABLED WHEN THE RESPECTIVE IDEC UNIT IS ENABLED. MONITOR THE SPACE PRESSURE AND CONTROL THE RELIEF/EXHAUST FAN SPEED TO HOLD THAT STARTETAP oo
PRESSURE TO 0.05" POSITIVE WITH RESPECT TO THE OUTDOCRS. ot @ D i
TREND AND RECORD THE SPACE PRESSURE AND EXHAUST FAN SPEED AT 5 MINUTE INTERVALS WHEN THE FANS ARE RUNNING. £
PROVIDE AN AVERAGED SPACE PRESSURE INDICATION TO EACH R/E FAN VFD THROUGH THE BMS SO THAT THE SPACES WILL NOT HAVE CROSS CURRENTS BLOWING THROUGH THE ENTRANCES TO ADJACENT SPACES ST ST
WHERE ANOTHER IDEC IS OPERATING. O gk
o4 - 544-760A
FREEZE PROTECTION MODE % SIATS TIE -7 TIE -8
WHEN THE OUTSIDE AIR TEMPERATURE DROPS TO 33°F FOR 60 MINUTES (ADJ), INVOKE THE FREEZE PROTECTION MODE. HAR [ 20120 °F
STOP THE EVAPORATIVE COOLING PUMP AND OPEN THE CONTROL VALVE FOR THE DIRECT COOLING SURFACE TO ALLOW THE PIPING TO DRAIN DOWN INTO THE BASIN. [N AQTRMT1 ADTRMTZ
CLOSE THE INCOMING (MAKEUP) WATER VALVE AND OPEN THE BASIN DRAIN VALVE TO DRAIN WATER FROM THE BASIN INTO THE RECYCLED WATER CISTERN BELOW PROVIDED BY PLUMBING. HWS | 0 0
OPEN THE HEATING COIL CONTROL VALVE TO 50% AND START THE HEATING WATER SYSTEM IF THE SUPPLY FAN IS NOT RUNNING AND ALREADY PROVIDING HEATED AIR TO THE SPACES. PONERS ELWERS
ALARM THE OPERATOR WHEN THE TEMPERATURE INSIDE THE AIR HANDLER (COOLING SUPPLY AIR) DROPS BELOW 33°F SIGNIFYING A PENDING COIL FREEZE CONDITION. SPACE SENSOR
WHEN THE OUTSIDE AIR TEMPERATURE RISES ABOVE 34°F FOR 60 MINUTES (ADJ), TURN OFF THE FREEZE PROTECTION MODE, ALLOWING AUTOMATIC BASIN FILL AND NORMAL SYSTEM OPERATION. NOTE: 2 SENSOR FOR IDEC-1, IDEC-Z, & IDEC-3 ONLY
SYSTEM AUTOMATIC FILL AND ALARM CONTROL:
MODULATE THE BASIN FILL VALVE TO MAINTAIN THE BASIN WATER LEVEL AT SETPOINT.
ALARM THE OPERATOR IF THE WATER LEVEL REACHES THE HIGH ALARM LEVEL, INDICATING TROUBLE WITH THE MAKEUP VALVE.
ALARM THE OPERATOR WHEN THE LOW WATER LEVEL HAS BEEN REACHED AND SHUT OFF THE RECIRCULATION PUMP TO PREVENT PUMP SEAL DAMAGE FROM RUNNING DRY.
SYSTEM AUTOMATIC FLUSH CYCLE:
PERIODICALLY CLOSE THE MAKEUP WATER VALVES AND OPEN THE BASIN DRAIN VALVE TO FLUSH OUT ACCUMULATED SOLIDS AND MATTER.
DISABLE THE RECIRCULATION PUMP WHILE THE SYSTEMS ARE DRAINED AND RE-ENABLE [T AFTER THE FLUSH CYCLE HAS COMPLETED AND THE BASINS ARE FULL OF WATER ONCE AGAIN.
‘SCHEDULE THE FLUSH CYCLE AFTER NORMAL BUSINESS HOURS WHEN THE SYSTEMS ARE NORMALLY SHUT DOWN. PROGRAM THE SCHEDULE INITIALLY FOR ONCE A WEEK UNTIL THE WATER CHEMISTRY HAS BEEN
FIGURED QUT AND SETTLED IN.
LENGTHEN THE FLUSH CYCLES AS MUCH AS IS PRACTICAL TO KEEP THE RECIRCULATING WATER FRESH AND CLEAN, HAVING THE PROPER SOLIDS LEVEL.
IDEC SYSTEM CONTROL/MONITORING:
MONITOR THE OA TEMPERATURE, DEW POINT AND ENTHALPY. PROVIDE WEATHER STATION GRADE INSTRUMENTATION SYSTEM THAT ACCURATELY MEASURES THE OA TEMPERATURE, DEW POINT AND ENTHALPY.
MONITOR THE SUPPLY AIR DRY BULB AND DEW POINT TEMPERATURES AND ENTHALPY USING CHILLED MIRROR WITH PRT SENSOR FOR DEW POINT AND SEPARATE PRT SENSOR FOR DRY BULB.
TRANSMIT THESE VARIABLES VIA 4-20 MA ANALOG SIGNALS OR BY DIGITAL INTERFACE.
CALCULATE ENTHALPY FROM THE DEWPOINT AND DRY BULB TEMPERATURES.
TREND THESE VARIABLES CONTINUQUSLY EVERY 5 MINUTES TO START WITH.
MONITOR THE TWO POSITION DAMPER ACTUATOR POSITIONS.
MONITOR THE IDEC BASIN WATER LEVELS WITH ANALOG FLOAT LEVEL SENSORS PRODUCING 4-20 MA OUTPUTS.
FOR THE LOWAND HIGH LEVEL ALARMS, PROVIDE ELECTRIC CONDUCTIVITY PROBE OR FLOAT LEVEL SWITCH TYPE MONITORS INDEPENDENT FROM THE OPERATING LEVEL SENSOR.
ENCLOSE THE LEVEL SENSORS IN A STILLING WELL FOR ACCURATE PERFORMANCE.
MOTORIZED DRAIN VALVES SHALL HAVE 5 SECOND MOTORS AND SHALL BE FULL BORE BALL VALVES FOR QUICK DRAINAGE WITH ZERO BLOCKAGE POTENTIAL.
‘SIZE THE MAKEUP VALVE WITH A STANDARD (REDUCED) PORT AND BALL AND A MODULATING ACTUATOR.
ACTUATORS SHALL PROVIDE ANALOG POSITION INDICATION FOR MONITORING BY THE DDC CONTROLLER.
HEATING WATER SYSTEM - FOR IDEC UNITS
THE HEATING WATER SYSTEM CONSISTS OF TWO NATURAL GAS BOILERS, TWO CIRCULATION PUMPS AND ACCESSORIES TO MAKE A CLOSED LOOP HEATING WATER SYSTEM FEEDING THE HEATING COILS IN THE IDEC UNITS. THE
PUMPS ARE DEDICATED TO THE BOILERS AND WHEN THE PUMP IS STARTED, THE RESPECTIVE BOILER STARTS. THE SYSTEM IS DESIGNED FOR CONSTANT FLOW W TH MIXING VALVES AT EACH HEATING COIL.
START THE LEAD PUMP/BOILER WHEN THE OUTSIDE AIR TEMPERATURE DROPS TO 60°F AND EITHER HEATING WATER CONTROL VALVE OPENS TO 50% SIGNALING A NEED FOR HEAT.
START THE LAG PUMP/BOILER WHEN THE LEAD PUMP/BOILER OPERATION FAILS.
SUPPLY WATER TEMPERATURE CONTROL IS BY INDIVIDUAL BOILER CONTROLLER, RESET BY THE BMS VIA A BACNET DATA LINK.
RESET THE SUPPLY WATER TEMPERATURE FROM 150°-180°F AS THE OUTDOOR TEMPERATURE DROPS FROM 60° DOWN TO 30°F
PROVIDE A LEAD/LAG PROGRAM THAT SWITCHES THE LEAD PUMP/BOILER ONCE AWEEK.
MONITOR PUMP MOTOR AMPS AS A MEASURE OF STATUS
‘MONITOR BOILER BURNER OPERATION AND BOILER ENABLED STATUS.
ALARM THE OPERATOR WHEN A PUMP OR BOILER FAILS TO REPORT RUNNING STATUS OR IF A BOILER FAILS. SWITCH THE LEAD POSITION LEAVING THE FAILED BOILER IN THE LAG POSITION UNTIL THE ALARM IS
ACKNOWLEDGED AND RESET.
CHILLED WATER SYSTEM - FOR IDEC UNITS
THE CHILLED WATER SYSTEM CONSISTS OF ONE AIR COOLED CHILLER WITH ONE CHILLED WATER CIRCULATING PUMP AND ACCESSORIES TO MAKE A CLOSED LOOP COOLING WATER SYSTEM FEEDING THE CHILED WATER COILS IN
THE IDEC UNITS. THE SYSTEM IS DESIGNED FOR CONSTANT FLOWWITH MIXING VALVES AT EACH COOLING COIL.
START THE CHILLED WATER PUMP WHEN EITHER IDEC UNIT CALLS FOR CHILLED WATER AS DETERMINED BY THE POSITION OF THE CONTROL VALVE. WHEN THE FIRST CONTROL VALVE OPENS TO 50%, ENABLE THE
CHILLER SYSTEM.
SUPPLY WATER TEMPERATURE IS CONTROLLED BY THE CHILLER CONTROLLER, RESET BY THE BMS VIA A BACNET DATA LINK.
RESET THE CHILLED WATER SETPOINT REMOTELY FOR OPTIMAL PERFORMANCE OF THE SYSTEM. IT IS INTENDED THAT THE SETPOINT BE FIXED AND NOT RESET BY ANYTHING OTHER THAN THE OPERATOR.
MONITOR CHILLED WATER PUMP MOTOR AMPS AS A MEASURE OF STATUS
MONITOR CHILLER SYSTEM KILOWATTS AS ENABLED STATUS.
ALARM THE OPERATOR WHEN THE PUMP OR CHILLER FAILS TO REPORT RUNNING STATUS OR IF CHILLER FAILS TO PROVIDE CHILLED WATER WITHIN 15 MINUTES OF BEING ENABLED, OR FAILS WHILE MAKING CHILLED
WATER AND THE LEAVING WATER TEMPERATURE RISES PAST 60°F.
TREND CHILLER ENABLED SIGNAL AND KW EVERY 5 MINUTES INITIALLY.
VRV SYSTEM - OFFICES AND CONFERENCE ROOMS
SEVERAL VARIABLE REFRIGERANT FLOW (VRV) HEAT PUMP SYSTEMS ARE PROVIDED TO COOL AND HEAT THE OFFICES AND CONFERENCE ROOMS IN THIS FACILITY. AVRV SYSTEM UTILIZES A COMMON REFRIGERANT
HEATING/COOLING UNIT OUTDOCRS CONNECTED TO MULTIPLE FAN COIL UNITS LOCATED IN THE SPACES SERVED BY REFRIGERANT LINES. THE INDOOR UNITS CONSIST OF CEILING MOUNTED FANS, DX COILS, FILTERS AND
CONTROLS. THE SPACE TEMPERATURE AND THE VRV UNITS ARE CONTROLLED BY PROPRIETARY PACKAGED DIGITAL CONTROL SYSTEMS THAT ARE BACNET DEVICES THAT CAN RESIDE ON A BACNET BMS SYSTEM NETWORK. NATIONAL AERONAUTICS AND SPACE ADMINISTRATION APPROVALS _ | DATE
A DEDICATED OUTDOOR AIR SYSTEM PROVIDES FRESH AIR TO INDOOR FAN COIL UNITS SERVING CONFERENCE ROOMS ONLY. THE AMOUNT OF FRESH AIR WILL BE FIXED. Cheft, Faciites EQWM o
OCCUPANCY SENSORS IN THE CONFERENCE ROOMS SHALL TURN OFF THE LIGHTS AND PLACE THESE SYSTEMS INTO A DAYTIME SETBACK MODE WHEN THE SPACE IS DETERMINED TO BE VACANT. DAN CROWLEY 18-
SET INITIAL DAY TIME SETBACKS FOR 65°F AND 78°F DRYDEN FLIGHT RESEARCH CENTER Profect Requestor ustomgy . 17 7 1
SET FRESH AIR TO OFF WHEN SPACE IS UNOCCUPIED EDWARDS, CA CRNERENLEY M M 8-18-11
Facilities Project Manager L4
DOAS - FRESH AIR PRECONDITIONING Py —— bt 8-18-11
A DEDICATED OUTDOOR AIR SYSTEM (DOAS) PROVIDES FILTERED AND PRE-CONDITIONED FRESH AIR TO THE CONFERENCE ROOMS EVAPORATOR UNITS. e
START THE DOAS SYSTEM WHEN ANY SPACE REQUIRING PRE-CONDITIONED FRESH AIR [ A—— 8-18-11
ALARM THE OPERATOR IF THE DOAS FAILS TO START AND PROVIDE FRESH AIR WHEN CALLED ON. MECHANICAL CONTROLS Crie- Sty et and Envrofentl s
DAN MULLEN wg W ol §-18-11
DFRC Chief Information Office
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BOILER SEQUENCE OF OPERATION

CHW SEQUENCE OF OPERATION

T y INSTALLATION NOTES:
THE HOT WATER SYSTEM, WHICH IS 100% REDUNDANT, CONSISTS OF TWO HOT WATER WO (4 GCA226.1U THE CHILLED WATER SYSTEM CONSISTS OF A SPLIT AIR-COOLED CHILLER INSTALLATION NOTES:
BOILERS WITH RECIRCULATING PUMPS AND TWO HOT WATER DISTRIBUTION PUMPS. THE WAL - - @ BOILER SHALL HAVE RELAYS MOUNTED AT CONSISTING OF INDOOR CHILLER AND ROOF MOUNTED AIR COOLED CONDENSER
SYSTEM IS DDC CONTROLLED WITH ELECTRIC ACTUATION. N S, o BOILER PANEL. WITH CHILLED WATER PUMP. THE SYSTEM IS DDC CONTROLLED WITH ELECTRIC @ BT B B T REL A R E AT B LER
e & ACTUATION. '
~ AND DRYBULB TEMP XFMR - 1
THE SYSTEM OPERATES AS FOLLOWS (ALL SUGGESTED SET POINTS AND SETTINGS ARE N @ PUMP MOTOR STARTERS SHALL HAVE RELAY AND %
: TRANSMITTER PUMP MOTOR STARTER SHALL HAVE CURRENT TRANSMITTER 100 VA
ADJUSTABLE.) Z— X\ D THE SYSTEM OPERATES AS FOLLOWS (ALL SUGGESTED SET POINTS AND SETTINGS =
) OAT O |:> NC CURRENT TRANSMITTER MOUNTED AT STARTER. AR ADISTABLE ) ( @ AND RELAY MOUNTED AT STARTER. LOCATED @ FIELD PANEL
BOILER/PUMP ALTERNATION
BOILER/PUMP COMBINATIONS ALTERNATE TO EQUALIZE EQUIPMENT RUNTIME. SELECTION OF CHILLER CONTROL @ WHLLR A LBMIERINES IRANRUEES
THE LEAD AND SECOND BOILER IS EVALUATED ON A WEEKLY BASIS. THE BOILER/PUMP LOUVER XEUR | THE CHILLED WATER SYSTEM ENABLE POINT IS CONTROLLED EITHER MANUALLY BY
COMBINATION WITH THE LEAST RUNTIME IS THE LEAD. THE BOILERPUMP COMBINATION BY OTHERS THE OPERATOR OR BY A PROGRAM FUNCTION (LE., TIME-OF-DAY). IF THE CHILLED ITTIM OTTTm oo
WITH THE MOST RUNTIME IS SECOND. “— LOCATED @ FIELD PANEL WATER SYSTEM ENABLE POINT IS ON AND THERE IS A CALL FOR COOLING BASED ON ACC-1 -y
TTE-1 OUTDDOOR WET BULB TEMPERATURE EXCEEDING 62°F, THE CHILLER AND PUMP s AOPATE
COMBUSTION AIR -40/240 °F ARE STARTED. CHLCHR
THE COMBUSTION AIR DAMPER IS HARDWIRE INTERLOCKED TO OPEN WHENEVER A BOILER BOILER BLR_THWR @ 7
IS STARTED. THE END SWITCH ON THE COMBUSTION AIR DAMPER IS HARDWIRE COMBUSTION /f AFTER FLOW IS PROVEN, THE CHILLER OPERATES UNDER ITS OPERATING AND
INTERLOCKED TO PREVENT THE BOILER FROM FIRING UNTIL THE DAMPER IS OPENED. AIR DAMPER SAFETY CONTROLS. — | CHWR
HEATING CONTROL HWR THE CHILLEDWATER SYSTEM CONTINUES TO OPERATE UNTIL EITHER THE CHILLED chA F&-1
AT THE BEGINNING OF THE HEATING SEASON, AS DEFINED BY THE HEATING SYSTEM ENABLE i WATER SYSTEM ENABLE POINT IS OFF OR COOLING IS NO LONGER REQUIRED CS-1
POINT BEING ENERGIZED (MANUALLY BY THE OPERATOR OR BY PROGRAM FUNCTION (L.E., (INDICATED BY ALL AHUS BEING OFF OR ALL COOLING COIL VALVES BEING CLOSED -/ \ | CHP1SS
TIME-OF-DAY)), THE BOILERS AND THEIR RECIRCULATING PUMPS ARE STARTED. TO AVOID FOR A 30 MINUTE TIME INTERVAL). WHEN THE CHILLED WATER SYSTEM SHUTS =
THERMAL SHOCK AND CORROSION PROBLEMS, THE BOILERS RUN CONTINUOUSLY DURING " DOWN, THE CHILLER AND PUMP GO THROUGH A CHILLER STOP SEQUENCE. 7 A
THE HEATING SEASON MAINTAINING THE MINIMUM REQUIRED WATER TEMPERATURE, HWS ] I —
DURING INITIAL PLANT START UP, THERE IS A 30 MINUTE TIME DELAY BEFORE THE CS-1 CS-2 THE CHILLER STOP SEQUENCE FIRST STOPS THE CHILLER. AFTER TIME DELAY, THE U‘
DISTRIBUTION PUMP 1S STARTED TO ALLOW THE BOILER TO REACH MINIMUM TEMPERATURE. HWP_118S = HWP_12SS ;/ CHILLED WATER PUMPS ARE STOPPED. ] R o
AT THE END OF THE HEATING SEASON (HEATING SYSTEM ENABLE POINT IS DEENERGIZED), - - .
THE BOILERS, RECIRCULATING PUMPS AND DISTRIBUTION PUMPS ARE TURNED OFF. Hwe-1 (D (2) XJ wwez D @ KA TTE2 THE DDC SYSTEM USES CURRENT TRANSMITTER TO CONFIRM THE PUMP IS IN THE CH.155 1y 7 i
STR: RE-1 STRS -40/240°F DESIRED STATE (I.E. ON OR OFF) AND GENERATES AN ALARM IF STATUS DEVIATES RE2 CHLCHS
IF THE HEATING SYSTEM ENABLE POINT IS ON AND THE OUTDOOR AIR TEMPERATURE IS HWP_118S BLR_THWS FROM DDC START/STOP CONTROL. ™
BELOW 65 DEGREES F (18 DEGREES C), THE LEAD HEATING DISTRIBUTION PUMP STARTS, [ ] RE-2 RE-1
FF_ 1223 THE DDC SYSTEM MONITORS THE CHILLER ALARM POINT. UPON RECEIPT OF A ] FauLT CHP1SS
THE LEAD PUMP REMAINS ON UNTIL THE OUTDOCR AIR TEMPERATURE IS ABOVE 65 DEGREES FS-1 FS-2 CHILLER ALARM THE CHILLER AND PUMP GO THROUGH A CHILLER STOP SEQUENCE.
F (18 DEGREES C) OR THE HEATING SYSTEM ENABLE POINT IS OFF.
© n::E%\ © ::E%\ THE OPERATING STATUS OF THE CHILLER 1S DETERMINED BY MONITORING THE [ ] run
IF A BOILER GOES INTO ALARM, THE BOILER/PUMP COMBINATION IS TURNED OFF AND THE START/STOP POINT, CHILLER ALARM POINT AND THE CHILLED WATER SUPPLY
NEXT BOILER/PUMP COMBINATION IN SEQUENCE TAKES OVER. IF A PUMP FAILS, AN ALARM IS = TTE -3 = TTE-4 TEMPERATURE. [ ] status
GENERATED, THE PUMP IS TURNED OFF AND THE NEXT BOILER/PUMP COMBINATION IN -401240  °F -40/240°F
SEQUENCE TAKES OVER. BLR_11BS BLR 1285 (] ww
—— —
THE BOILER CONTROL SYSTEM, PROVIDED BY THE BOILER MANUFACTURER, IS FACTORY I [ Y RESET SCHEDULE
WIRED EXCEPT FOR FIELD INSTALLED DEVICES (COMBUSTION AIR DAMPER INTERLOCKS, [ (]
FLOW SWITCHES, LOW WATER CUT OFF, ETC.). FLAME SAFEGUARD CONTROLS ARE CIRC CIRC OSATEMP°F | HHWS TEMP°F )
© /1% NO [ E CHILLED WATER SYSTEM CONTROL DIAGRAM | e o)
NONE M8.2| M8,
THE DDC SYSTEM USES CURRENT TRANSMITTERS TO CONFIRM THE PUMPS ARE IN THE 60 150 N
ngggg RSTTIQ\% S.(E:b%r%l F(a)()RLOFF) AND GENERATES AN ALARM IF STATUS DEVIATES FROM @ B-1 ] @ B2 NATIONAL AERONAUTICS AND SPACE ADMINISTRATION APPROVALS | DATE
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RE-3 RE-4 W 818-11
THE DDC SYSTEM MONITORS THE BOILER CONTROLS FOR A COMMON ALARM CONDITION {1.E. [] BLR 1155 [] BLR 1258 DRYDEN FLIGHT RESEARCH CENTER :":“';T:"LE:’ - e
LOW WATER CUT OFF, FLAME FAILURE, ETC ) EDWARDS, CA i itk e W .
THE DDC SYSTEM GENERATES AN ALARM WHEN THE WATER TEMPERATURE IS OUTSIDE THE i g HER Ragia RitixManmasr ¢ v @ B
MINIMUMS OR MAXIMUMS AS REQUIRED BY THE BOILER MANUFACTURER (.E. DIFFERENTIAL [ ] BIR 11sT [ ] BIR 1257 DRAWING TITLE CENMAFLORES Ceye
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