AIR SEPARATOR SCHEDULE DAMPER SCHEDULE
VAX_ WORKIG | WAX_WORKNG SYSTEN INLET & OUTLEY | DRY WEGHT
DESGNATION | LOCATON | ORENTATON | GPM PRESSURE Tg#. SERVED SZE (L8S) BASIS OF DESION DESIGNATION "E‘:g':.,"fgm wu:‘wm) ASSOCHTED FAN [Tt — BASIS OF DESIGN
(Psi6)
AS-1 | PUMP ROOM | VERTCAL 1866 165 375 CHWR 10 547 ARMSTRONG VAS—10 wo-1 3% 60 &7 20 | 1 | & RUSKN-CD50
NOTES: NOTES:
1. PROVIDE WITH FABRICATED STEEL SHELL 1. PROVIDE FACTORY INSTALLED ELECTRIC ACTUATOR.
2. PROVIDE WITH BLOW DOWN CONNECTION. 2. PROVIDE STCH PACKAGE FOR DAMPER POSTION INDICATION.
3. PROVIDE WITH STANLESS STEEL STRANER.
EXPANSION TANK SCHEDULE VALVE SCHEDULE
EQUP. WAL FLL TANK
DESGNATION |~ LOCATION SERVED TP ORENTATION PRESSURE VOLUME BASIS OF DESGN TYPE SZE (N) | QuaNTITY SERVICE MANUFACTURER MODEL
(PSIG) (oA)
E€1-1  [CHLLER PLANT[  CHWS COMPRESSION | HORIZONTAL 12 305 ARMSTRONG AET 30K105 BUTTERFLY VALVE 10 10 CHLLED WATER NBCO 1020005
BUTTERFLY VALVE 5 6 CONDENSER WATER NBCO 1D-2000-5
oS CHECK VALVE 10 2 CHLLED WATER NBCO F-938-31
1. PROVIDE SADDLES WITH EXPANSON TANK. GATE VALVE 10 9 CHILLED WATER NBCO F617-0
EXHAUST FAN SCHEDULE INSTANTANEOUS WATER HEATER SCHEDULE
FAN DIMENSIONS | WEIGHT| L3
DESIGNATION YPE ELECTRICAL DATA dBA — BASIS OF DESIGN DESGNATON | INLET SZE | TURN s?:a fLoW W AWPS TEMPERATURE BASIS OF DESIGN
oM SP (IN. W.G.) I RPM | BHP | MOTOR HPI o I PH I W2 Iuo'row ReM| 18 (N) (GPM). %)
N 1] W WH-1 12 03 24 200 90 EBWAX EX2412T
EF-7 AXAL 6000 | 1102 | 1170 | 1.86 2 | 40 | 3 | &0 | 170 73| 325 [245] 245 | 185 | GREENHECK AX-54-160-0628-A20
NOTES:
1. FAN SHALL BE VFD COMPATELE
2. DIRECT DRVE FAN.
3. CELNG HUNG WTH SPRING ISOLATORS.
4 HANDS-OFF-AUTO SWITCH.
UNIT HEATER SCHEDULE
ELECTRCAL DATA oRzZ. AR THROW] WIDTH [ HEIGHT | DEPTH [ WEIGHT
DESGNATON | LOCATION TvPE ol T o e e ) W | | oo | @ BASIS OF DESGN
UH-1__[CHLLER PLANTIELECTRC, SUSPENDED] 20 | 005 | 480 | 3 | 60 | 155 32 215|287 | 65 | 85 TRANE_UHEC-203DACA
UH-2___|CHILLER PLANTIELECTRIC, SUSPENDED| 20 | 005 | 480 | 3 | &0 | 1550 % 215 | 287 | 65 | 8 TRANE UHEC—203DACA
NOTES:

1. UNIT INSTALLED MOTOR STARTER.
2. DISCONNECT: FACTORY INSTALLED
3. WALL/CELING MOUNTED BRACKET
4. WALL MOUNT THERMOSTAT KIT

AIR TERMINAL SCHEDULE

DESIGNATION F’C(E";'ZE "'(‘c;';‘)w “‘(XCF:L)W BASIS OF DESIGN
EG-1 20x6 0 360 TITUS 350-ZFL
T
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CHILLED WATER PLANT SEQUENCE OF OPERATION:

GENERAL FOR CHILLER PLANT AT FARRAGUT WEST

THE CHILLER PLANT CONSISTS OF THREE CHILLERS WITH TWO (2) VARIABLE CAPACTY COMPRESSORS EACH, THREE COOLING TOWERS WITH VARIABLE SPEED FAN, ONE DUTY CHILLED WATER PUMP, ONE
STANDBY CHILLED WATER PUMP, THREE DUTY CONDENSER WATER' PUMPS, AND ONE STANDBY CONDENSER WATER PUMP.

THE CHILLER PLANT IS DESIGNED FOR CONSTANT FLOW (GPM) FOR CHILLED WATER AND CONDENSER WATER.
THE CHILLER PLANT OPERATION IS PROGRAMMABLE.
DURING COOLING SEASON, THE CHILLERS OPERATE CONTINUOUSLY FOR DAY AND NIGHT TIME.

THE CHILLED WATER SUPPLY TEMPERATURE SET POINT (42F) IS SET TO THE CHILLER PLANT DESIGN TEMPERATURE AND THE SETPOINT TEMPERATURE CAN BE MANUALLY RESET BY THE OPERATOR. IT'S
ENTERING CONDENSER WATER TEMPERATURE SHALL BE B5T.

THE CHILLED WATER SYSTEM ENABLE PONT IS CONTROLLED EITHER MANUALLY BY THE OPERATOR OR PROGRAMMABLE. F THE CHILLED WATER SYSTEM ENABLE POINT IS ON AND THERE IS A CALL FOR

COOLING (LE. THE CHILLED WATER RETURN TEMPERATURE EXCEEDS 55°F):

1) CH\LLED WATER PUMP (CHWP-1 OR (}WP 1) AND CONDENSER WATER PUMP (CIIP 1 OR CWP-2 OR CWP-3) WHICH ARE MANUALLY SELECTED BY THE PLANT OPEFA'“)R SHALL START. PUMPS
CONSTANT DRVES SHALL BE UTILIZED TO ADJUST PUMP SPEED FOR DESIGN FLOW RATE AND

2) TR: CHILLER smﬂ OR STOP PUM Tums oN

3) AFTER CHILLED WATER AND CONDENSER FLOW ARE PROVEN BY THE FLOW SWITCHES, THE CHILLER OPERATES UNDER TS OPERATING AND SAFETY CONTROLS. CHILLER'S
INTEGRATED VARIABLE SPEED DRNVE SHALL ADJUST ITS CAPACTTY IN ORDER TO MAINTAN THE CHILLER'S CHILLED WATER SUPPLY TEMPERATURE SET PONT.

THE CHILLER STOP SEQUENCE FIRSTLY STOPS THE CHILLER. AFTER A TIME DELAY (ADJUSTABLE), THE CONDENSER WATER PUMP AND THE CHILLED WATER PUMP SHALL STOP.

COOLING TOWER IS ENABLED WHEN CONDENSER WATER PUMP IS OPERATING. WHEN THE CONDENSER WATER SUPPLY TEMPERATURE INCREASES FROM THE SET PONT (85°F, ADJUSTABLE), THE COOLING
TOWER FAN STARTS AT LOW SPEED. INCREASE AND DECREASE FAN SPEED BY VFD IN ORDER TO MAINTAN THE CONDENSER WATER SUPPLY TEMPERATURE SET POINT.

CHILLER CONTROL PANEL SHALL CONTROL THE OPERATION OF THE COOLING TOWER BASED ON THE SEQUENCE. THE SYSTEM SHALL HAVE THE CAPABLITY FOR ANY CHILLER (CH-1, CH-2, CH-3) TO BE
OPERATED WITH ANY COOLING TOWER (CT-1, CT-2, CT-3).

CONFIRM THE PUMPS DESIRED STATE (LE. ON OR OFF) FROM THER VARIABLE SPEED DRVES. GENERATE AN ALARM IF STATUS DEVIATES FROM START OR STOP CONTROL.
CHILLER EMERGENCY SHUTDOWN:
CHILLER EMERGENCY SHUTDOWN SHALL BE ENABLED THROUGH THE CHILLER MONITORING PANEL.

CHWS CHWR

3-WAY
Iy z“v'ég MODULATING
VALVE CHLLED WATER 0OL—

@ﬂ?—» @)
cu
SPACE TEMPERATURE SENSOR

TEMPERATUS
SR ) A

FLTER—"

RETURN AR

FAN COIL UNIT

SEQUENCE OF OPERATION:

THE FCU FAN AND THE CHILLED WATER FLOW CONTROL VALVE SHALL BE CONTROLLED BY THE SPACE TEMPERATURE SENSOR VIA
THE PRODUCTMITY 3000, PAC AT THE CHILLER PLANT MONITORING PANEL. WHEN THE SPACE TEMPERATURE RISES ABOVE B2F,
THE FCU FAN SHALL BE STARTED. THE THREE WAY VALVE SHALL CONTROL THE CHLLED WATER FLOW TO MANTAN THE SPACE
SET POINT TEMPERATURE OF BOF. WHEN THE SPACE TEMPERATURE FALLS BELOW 78F, THE FCU FAN SHALL TURN OFF.

LOCATE INSIDE CHILLER ROOM.

CHILLER

EXHAUST FAN VENTILATION
CONTROLLER (NEW)‘\

REFRIGERANT
SENSOR

| EF-7 H-0-A
MECHANICAL VENTILATION
EF-7
. -
— -
L ]
|
ALARM STROBE
—
LEAK DETECTION
CONTROLLER (2)

MECHANICAL REFRIGERANT ALARM SYSTEM

SEQUENCE OF OPERATION:

'NORMAL OPERATION:

1. PROVIDE A LOCAL HAND-OFFAUTO SWITCH INSDE THE CHLLER ROOM FOR FAN TEST AND INCIDENTAL FAN
OPERATON, THE LOGAL FAN HAND-OFF-ATO SWICH SHALL NTEGRATE WIk A 1-HOUR TWER TABLE).

2. IN AUTO MODE, EF-7 SHALL OPERATE FOR REFRIGERANT LEAK PURGNG AS DESCRBED IN THE éEQUEMCE

3 EF 7 SHALL BE INTERLOCKED WITH THE INTAKE AR MOTORIZED DAMPER. AS THE FAN IS CALLED FOR
OPERATION, THE DAMPER END LIMIT SWITCH SHALL BE PROVED OPEN BEFORE THE FAN IS ENERGIZED.

4. EF-7 SHALL OPERATE WHEN THE INSIDE SPACE TEMPERATURE OF THE ROOM REACHES 9OF.

REFRIGERANT LFAK PURGING OPERATION:

1. THE REFRIGERANT SENSORS UNDER THE REFRIGERANT MONTORING PANELS MONTORS FOR R-134A LEVELS.

2. WHEN 250 PPM IS DETECTED THE FIRST ALARM LEVEL (LOW) SHALL STAGE THE MECHANICAL VENTILATION.

3. WHEN 500 PPM IS DETECTED, THE SECOND ALARM LEVEL (HGH) IS REACHED, THE MECHANCAL VENTILATION
EF-7 SHALL BE STAGED TO RUN (MAXIMUM EXHAUST FLOW OF 6000 CFM), AND THE WARNING STROBE LIGHT
AND THE AUDIBLE HORN IS SHALL BE ACTIVATED.

4. ALARM STATUS SHALL BE CONTINUOUSLY COMMUNCATED THROUGH THE REMOTE COMMUNICATIONS SOFTWARE.

GENERAL:

1. PROVIDE NEW EXHAUST FAN VENTILATION CONTROLLER FOR EF-7. NEW VENTILATION CONTROLLER
VIDED WITH I AND_OUTPUT OPERATION WITH THE REFRIGERANT MONITORING PANEL Am
THERMOSTAT, PER THE SEQUENCE OF OPERATION.

Im?‘&nez
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R134A REFRIGERANT.
LEAK MONITORNG

PANEL (TYP)

EF-7 EXHAUST
VENTILATION FAN
CONTROLLER

RS 485

MAKE UP FLOW METER
(FM1); 1-INCH

|
@l&
() CT=1 ) c1=2

FLOW
SWITCH F-1

KEYNOTES:

(D CONNECT THREE TAPS FROM THE WATER TREATMENT SYSTEM TO
THE CWS AND CWR PIPING WITHIN THE CHLLER ROOM. INSTALL

METER (D PROVOE POVER (RECEFTACLES AND DISCONNECTS), ON/OFF/AUTO
AND STATUS LIGHTS FOR THE CHEMICAL PUMPS ON WALL

MOUNTED SUPPORT/ STAND.

SYSTEM AND MOUNT AT EYE LEVEL
(@ REFER TO DRAWNG CWPCO3-)

POMTS
COMPLETE OPERATION OF Tt AND
CHLLER Pw« umnomna qu
ING AEMS

SENSORS AS REQURED (mn F NEEDED m BE

NECBSSARY
EXPANDED TO ACCOMMODATE.

mm-\

WATER TREATMENT PIPING
AND VALVES ASSEMBLY

DROP FROM
CELING TO
5'-0" AFF (TYP.)
WATER TREATMENT
PIPING AND
VALVES ASSEMBLY

b B WATER TREATMENT
| | tsrew packace

POWER

(i, 1)

CHILLER PLANT
CONDUCTVITY
PROBE (CNP)
ggmFERH [T
) !
==

CONDUCTMITY|
PROBE (CNP)

i

INJECTION TEE
& QULL ()

[CHEIGAL
PUMPS FOR
CHILLED WATER

POWER
= (1201, 1PH)

/——CHWR (@ AL CONTROL WRNG SHALL

FOR COWPLETE OPERATON

EXPANSION TANK e o 0o
METER
(FM3); 2-1/2-INCH

R134A SENSOR

EMERGENCY
PUSH

EF=7 ON
H SWITCH

]

™10 e e
MONTORNG PANELC)

LEGEND:

CHLLED WATER PUMP D o Wee (@)
D] oLose VAVE (68)

BALL VALVE (1/4 TURN)

E?:l STRANER (STN)

SAMPLEPET COCK (SPC)
l‘E‘l SOLENOD VALVE (0L)

MOTOR STARTER (FOR FANS)
[VFD]  VARWBLE FREQUENCY DRVE CONTROLLER

SN FLOW SWITCH

l CHEMICAL PUMPS
[{}anwm(muos)

FLOW METER (FM 4 & 5)
ULTRASONIC FLOW METER

PER WATER TREATMENT SYSTEM
RECOMMENDATION. ONLY ONE
FOR CLARTY.

ummoomkmlwwn:mmrm)sm
PANELS, DAMPERS AND OTHER COMPONENTS

® cuwuuumus WIRING SHALL BE IN RIGID CONDUIT FROM FLOW
METER MONTORING PANEL TO LLER P
PANEL, UTILIZING BELDEN 89842
CAPACITANCE COMPUTER AND
EQUNALENT.

DX SHUT OFF TYPE (SV), NORWALLY OPEN,
UNLESS OTHERWISE NOTED

R REFRIGERANT GAS LEAK SENSOR

MANUFACTURER'S
‘COMMON CONNECTION POINT SHOWN

PROVIDE PACKAGED WATER

M-610 FOR EQUIPMENT SEQUENCE

ALL PONTS).
BE BY THE CONTROLS CONTRACTOR.

THE
MULTI-CONDUCTOR-LOW
COMPUTER POS CABLE OR

|°°"?‘6'17162
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FROM_CHIl
WATER PUMP

0 SYSTEM

ILLED
T DOOLNG

OONBENSER
WATER PUMP

SEE NOTE s

GATE VN.VE
(TvP)
FLOW SWITCH.
(w)\._
TEMPERATURE.
GAUGE (TYP) ™\,
PRESSURE-

GAUGE (TYP)

2" REFRIGERANT
VENT PIPING

EVAPORATOR .

—]

CONDENSER

)
i)

DRAN VALVE CH-1
) CHILER

SPRNG VIBRATION
SOATORS =

(TvP) —

=

EXISTING HOUSEKEEPING PAD.
MODIFY TO ACCOMMODATE. NEW
CHILLER.
NOTES:
1. THS DETAL IS APPLICABLE TO GLENMONT (CWPB11) AND GEORGIA AVE — PETWORTH (CWPEOS) CHILLER CH-1.
2 REPLMX CHILLED WATER AND CONDENSER WATER SUPPLY AND RETURN PIPE, VALVES, & FITTINGS AS SHOWN ON THE
PIPE AND VICTAULIC COUPLINGS SHALL BE USED.

com[c‘l’ CHILI.EH REFRIGERANT RELIEF VALVES TO NEW REFRIGERANT PURGE PIPE. PROVIDE A PPNG FLEXIBLE
CONNECTION CLOSE TO THE CHILLER. PROVIDE A TEE IN THE DISCHARGE PIPING NEAR THE CHILLER WITH A DRAIN VALVE,

NIPPLE AND CAP IN THE BOTTOM OF THE TEE.

ALL PIPING SHALL BE CONFIGURED TO MINIMIZE INTERFERENCE WITH THE SERVICE AND MANTENANCE OF THE CHILLER.
PROVIDE AND INSTALL TEMPERATURE AND PRESSURE GAUGES WITH SNUBBERS.

FURNISH AND INSTALL FLOW SWITCHES AS INDICATED ON PLANS UNLESS PROVIDED ON THE CHLLER BY MANUFACTURER.
FURNISH AND INSTALL SENSORS FOR ALL DATA POINTS NOT INCLUDED BY THE CHILLER MANUFACTURER.

UTILIZE SUFFICEENT VICTAULIC P\PE COUPLINGS TO ALLOW REMOVAL OF PIPE AND ACCESSORES TO PERMIT EVAPORATOR
AND CONDENSER TUBE REMOV/

]

ERE R

NCES PER MANUFACTURER'S RECOMMENDATION ON PIPING TO ACCOMMODATE ALL THE VALVES,
PIPE CUTTING F REQUREL

9. MANTAN APPROPRATE CLEARA PER
FLEX CONNECTIONS, AND PIPE FITTINGS. PERFORM ADDITIONAL

CHILLER PIPING DETAIL (CWPEO5 & CWPB11)

NOT 10 SCALE

2" REFRIGERANT

VENT PPING
TIE INTO_EXISTING
VENT PPING

T0 BUILDING LOAD/
FROM_CHILLED CHWR
WATER PUMP

(WAN)
(CH-1, CH-2 ONLY)

SERES CHILER (EXCEPT CH-3)

¢ ) T0 COOLING TOWER
FLOW METER
SEE NOTE 9 )
CHWS/ ISOLATION VALVE FROM CONDENSER
(CH-2, CH-3 ONLY) 3 WATER PUMP
GATE VALVE GATE VAVE
()
NOTE 9
SEE NorE X d FLOW SWITCH
2 2 ()
GATE VAVE = TEMPERATURE
_E/musz ()
© PRESSURE
ﬁ:[ g _®/uucz (TP)
FLEXBLE
CONNECTION
EVAPORATOR | [[+
| iigs VICTAULIC ADAPTERS o
10° (1YP)
SPRING VIBRATION d ;
ISOLATORS
CONDENSER \—Dqt]
CH-1, CH-2, CH-3 DRAN VALVE
NOMNALLY 6 INCH HIGH CHLLER
EXISTING HOUSEKEEPING PAD.\— ‘i VICTRULIC ADAPTERS ™)
WODFY TO NEW 8% (0F)
CHILER.
NOTES:

THIS DETAL IS APPLICABLE TO FARRAGUT WEST (CWPCO3) CHILLERS CH-1, CH-2, CH-3.

REPLACE CHILLED WATER AND CONDENSER VMYER SUPPLY AND RETURN PIPE, VALVES, & FITTINGS FROM CHLLER TO AND
INCLUDING NEAREST ISOLATION V2 PIPE AND VICTAULIC COUPLINGS SHALL BE USED.

3. CONNECT CHILLER REFRIGERANT RELIEF vu.vs TO NEW REFRIGERANT PURGE PIPE. PROVIDE A PIPING FLEXEBLE CONNECTION
ICLDSE TO THE CHILLER. PROVIDE A TEE IN THE DISCHARGE PIPING NEAR THE CHILLER WITH A DRAN VALVE, NIPPLE AND CAP

THE BOTTOM OF THE TEE.
ALL PPING SHALL BE CDNF\GlRED TO MINIMZE INTERFERENCE WITH THE SERVICE AND MANTENANCE OF THE CHILLER.
PROVIDE AND INSTALL TEMPERAT SSURE GAUGES WITH SNUBBERS.

FURNISH AND INSTALL SENSORS FOR ALL DATA POINTS NOT INCLUDED BY THE CHILLER MANUFACTURER.
UTILIZE SUFFICIENT vu:w.l.bc PIPE COUPLINGS TO ALLOW REMOVAL OF PIPE AND )CRIB TO PERMIT EVAPORATOR AND
CONDENSER TUBE REM(

9. MANTAN APPROPRIATE DLEARANCES PER MANUFACTURER'S RECOMMENDATION ON PIPING TO ACCOMMODATE ALL THE VALVES,
FLEX CONNECTIONS AND PIPE FITTINGS. PERFORM ADDITIONAL PIPE CUTTING F

10, PROVDE SPARE GATE VALVES IN CONDENSER WATER RETURN & SUPPLY PIPES FOR FUTURE SIDE-STREAM CLEANER SYSTEM.

4,
5.
6. FURNISH AND INSTALL FLOW smrcHEs As INDKIA‘IE) ON PLANS UNLESS PROVIDED ON THE CHILLER BY MANUFACTURER.
7.
8.

CHILLER PIPING DETAIL (CWPC03)

NOT T0 SCALE
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CONNECT TO EXISTNG
CHWR LINE

(E) CHWR TO CHILER

CONNECT TO EXISTNG
CHWR LINE

(€) CHWR TO CHLLER

GATE VALVE GATE VALVE
SILENT CHECK VAVE GATE VAVE SILENT CHECK VALVE
(r{.wzg)al.z CONNECTION STRANER FLEXIBLE CONNECTION
GATE VAVE
PRESSURE GAUGE (1Y) W/ORAN VAVE PRESSURE GAUGE (TYP)
PIPE SUPPORT (€) HOUSEKEEPING PAD PIPE. SUPPORT
(€) CHWR FROM = —— STEEL MOUNTING MODIFY TO ACCOMMODATE STEEL MOUNTING
SYSTEM TO REMAN BRACKETS (TYP) NEW PUMP BRACKETS (TYP)
SPRNG VIBRATION SPRING VIBRATION
ISOLATORS TORS.
i - () FLOR y - 7 ; (€) FLOOR
J— 17 CLEAR 1" CLEAR
W/DRAN VALVE
(E) HOUSEKEEPING PAD
MODIY TO' ACCOMMODATE
NEW PUMP
NOTE: NOTE:
1. "A" DIMENSION FROM PUMP INLET/QUTLET SHALL BE FELD COORDINATED FOR PROPER INSTALLATION TO THE PONT OF CONNECTION TO EXISTING. 1. "A" DIMENSION FROM PUMP INLET/OUTLET SHALL BE FEELD COORDINATED FOR PROPER INSTALLATION TO THE PONT OF CONNECTION TO EXISTING.
TYPICAL CHILLED WATER PUMP DETAIL (CWPC03) TYPICAL CHILLED WATER PUMP DETAIL (CWPB11 & CWPE05)
NOT 10 SCALE NOT 10 SCALE
CONNECT TO (E) WS
UNE
(E) CHS FROM ) OWS T0 (E) CWS FROM
COOLING TOWER TO CONDENSER COOLNG TOWER TO
REMAN
GATE VAVE
GATE VAVE SILENT CHECK VALVE GATE VALVE
FLEXIBLE CONNECTION
STRANER STRANER
W/DRAN VALVE PRESSURE GAUGE (TYF) W/ORAN VAVE
(E) HOUSEKEEPING PAD PIPE SUPPORT (E) HOUSEKEEPING PAD
MODIFY TO ACCOMMODATE STEEL MOUNTING MODIFY TO ACCOMMODATE
PUNP BRACKETS (TYP) NEW PUMP
SPRNG VIBRATION
ISOLATORS
ol ) ®) ook
& ram \ gy
NOTE: NOTE:
1. "A" DIMENSION FROM PUMP INLET/OUTLET SHALL BE FEELD COORDINATED FOR PROPER INSTALLATION TO THE PONT OF CONNECTION TO EXISTING. 1. "A" DIMENSION FROM PUMP INLET/OUTLET SHALL BE FIELD COORDNATED FOR PROPER INSTALLATION TO THE PONT OF CONNECTION TO EXISTING.
TYPICAL CONDENSER WATER PUMP DETAIL (CWPC03) TYPICAL CONDENSER WATER PUMP DETAIL (CWPB11 & CWPEO05)
NOT 10 SCALE f"‘ NOT T0 SCALE
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