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REVISIONS
DEMOLITION WORK NOTES NEW WORK NOTES B DESCRIPTION DATE | SATISFACTORY | APPROVED Y
[1] REMOVE EXISTING FINNED TUBE CONVECTOR, PIPING, INSULATION AND MECHANICAL
SUPPORTS. : ABBREVIATIONS
REMOVE EXISTING STEAM UNIT HEATER, PIPING, INSULATION AND SUPPORTS. @ PROVI UNTER TOP LAVATORY P-2 AND FAUCET (TYPICAL FOR 13), RUN HW., C.W., SANITARY AND VENT PIPING 5 UG
OO SRR Y b CFM  CUBIC FEET PER MINUTE
: : u =
REMOVE EXISTING WALL EXHAUST FAN AND GRILLE. SEE ARCHITECTURAL REINSTALL EXISTING WATER CLOSET AND FLUSH VALVE AFTER FLOORING IS INSTALLED, (TYPICAL FOR
Gl DRAWINGS FOR PATCHING OF WALL. @ ABJUST HEIGHT OF EXISTING SANITARY B NG £ ST RS PR ACEOMMODATE N FNEES AL R gng g::ﬁ%; m\t‘ MECHANICAL LEGEND
[4] REMOVE EXISTING FLOOR DRAIN, TRAP & SANITARY PIPING. @ PROVIDE FLOOR DRAIN FD.1 & SANITARY PIPING. INSTALL TRAP AND SANITARY PIPING AS HIGH AS POSSIBLE TO E%NQTD gwafaggﬁ%viﬁen - =] REMOVAL LIMIT
@ REMOVE EXISTING LAVATORY, FAUCET, SANITARY PIPING, DOMESTIC WATER 1 CWS  CHILLED WATER SUPUPLY CONNECT NEW TO EXISTING
- : ITARY AND VENT PIPING. (TYPICAL FOR 7 ) RUN ALL PIPING CONCEALED
PG, ﬁ_?gﬂgupmm_ SEE PHOTOS ON SHEET M-44 FOR LIMITS OF @ PROVIDE URINAL P-2 FLUSHVALVE, W, SANITARY AND T | ) Sa- Brvous ; ilisy
| . GATE VALVE
EI REMOVE EXISTING WATER CLOSET AND STORE FOR REINSTALLATION AFTER PROVIDE SANITARY AND VENT STACK FOR URINALS. SEE M-34 FOR RISER DIAGRAMS EAFT E;‘;EE’;‘TGF?\’E TEMPERATURE —ﬁd—+
NEW FLOOR COVERING IS INSTALLED. PROVIDE HW., C.W., SANITARY AND VENT RISERS FOR LAVATORIES, SEE SHEET M-34 & M-35 FOR RISER DIAGRAMS. A2 ATIC PRESSURE —— N ——— CHECK VALVE
.Cw, ESP  EXTERNAL STATIC PRESSU
REMOVE EXISTING ELECTRIC WATER COOLER. PROVIDE SHOWER HEAD AND MIXING VALVE. SEE SHEET M-35 FOR RISER DIAGRAM EEWC_WIT‘ Ehﬁ%m%\m%g@mﬁ%m% —_— — g;giFN:;LVE
g EXIST. EXISTING 7
REMOVE EXISTING EXHAUST GRILLE AND DUGTWORK. g PROVIDE C.W. RISER FOR URINALS. SEE SHEET M-35 FOR RISER DIAGRAMS € EXISTING o enHEN A e
HWS AND HWR RISERS IN CHASE FOR C-1. . Feer
REMOVE EXISTING THRU-WALL AIR CONDITIONING UNIT, SUPPORTS AND F.VEL FACE VELOCITY
B CONDENSATE DRAIN PIPING. SEE ARCHITECTURAL DRAWINGS FOR PATCHING OF 40> PROVIDE EXHAUST DUCT IN CHASE UP TO EXHAUST FAN EF-1 ON ROOF. E L B T MINUTE —— LPC LOW PRESSURE CONDENSATE
WALL. THRU-WALL UNIT SHALL REMAIN THE PROPERTY OF TH . HP. HORSE POWER :
AND SHALL BE DELIVERED TO GOVERNMENT STORAGE WITHIN A 1-MILE RADIUS 41> HWS AND HWR RISER UP AND DOWN FOR UH-1. o . LPS LOW PRESSURE STEAM (5 PSI)
OF THE PROJECT SITE. ‘E’ PROVIDE EXHAUST DUCT IN CHASE UP TO EXHAUST FAN EF-2 ON ROOF. r(*lw ﬁfg\%iﬂs HPS HIGH PRESSURE STEAM (125 PSI)
[[@ REMOVE EXISTING STEAM AND (OR) CONDENSATE PIPING, INSULATION AND 43> UNIT HEATER UH-1. SEE DETAIL, SHEET M-1. LAT  LEAVING AIR TEMPERATURE — GHR CHILLED/HOT WATER RETURN
SUPPORTS. &8> PROVIDE EXHAUST DUCT IN CHASE UP TO EXHAUST FAN EF-3 ON ROOF. L PO VATER TEMPERATURE — CHS CHILLEDMOT WATER SUPPLY
REMOVE EXISTING FLOOR MOUNTED URINAL, FLUSH VALVE, SANITARY PIPING, G5 RUN ABOVE NEW CEILING. LRA  LOCKED ROTOR AMPS — CWR——— CHILLED WATER RETURN
Al W. PIPING. MAX
16 -1 AND TRAP. INSTALL TRAP AS HIGH AS POSSIBLE TO AVOID : MECH M
YENLRIRING AND b d& PROVIDE FD-1 0 AVOID CONFLICT WITH NEW CEILING MECH MECHANICAL - CHILLED WATER SUPPLY
BEMOVE ENSTING WALL MQUNTED. AIR HANDLING ENTT, BUCTWORICAND > PAOVIDE ot ELECTRIC WATER GOOLER, CONNECT SANTARY AND COLO WATER PIPING TO SANITARY AND COLD o N CENTER
: WATER PIPING UNDER LAVATORIES. SEE SHEET M-34 & M-35 FOR RISER DIAGRAMS. POD°  PRESSURE DROP HWS HOT WATER SUPPLY
EXISTING SANITARY PIPE TO REMAIN. FLOOR DRAIN FD-2 AND SANITARY PIPING. INSTALL TRAP AND SANITARY PIPING AS HIGH AS PHWS PROCESSED HOT WATER SUPPLY
E @ gg %’n‘E&ST%O lvVE&D'b%?lFLiCT WITH NEW CEILING. E?‘IY m%JER SQUARE INCH HWR—— HOT WATER RETURN
(14 REMOVE EXISTING FLOOR DRAIN & TRAP. % GHS AND GHR UP AND DOWN. RPM  REVOLUTIONS PER MINUTE PHWS——— PRIMARY HOT WATER SUPPLY
] REMOVE EXISTING SHOWER HEAD & MIXING VALVE. REMOVE HOT WATER & : FOR 13). RUN HW., C.W., SANITARY AND VENT PIPING SAN U= 3 ]
COLD WATER UP TO SHUTOFF VALVES (3FTs). PROVIDE COUNTER TOE LAVATORY P-2 AND FAUCET (TYPICAL FOR 13). BU SN SeNsmLE :: 1 :::TE ;:C:H I::NDLING UNIT DESIGNATION
P, =1 AN
[[8 REMOVE EXISTING WINDOW AIR CONDITIONING UNIT, SUPPORTS AND @ PROVIDE L OOR DRAIN FD-1 & TRAP. INSTALL TRAP AND SANITARY PIPING AS HIGH AS POSSIBLE TO AVOID CONFLICT TOH  TOTAL DYNAMIC HEAD ER DESIGNATION
CONDENSATE DRAIN PIPING. SEE ARCHITECTURAL DRAWINGS FOR PATCHING OF WITH NEW ILING. TYP.  TYPICAL [+5] CONVECTOR DESIGNATION
WALL. H.W., C.W., SANITARY & VENT IN CHASE FOR LAVATORIES, v vors EF-1 EXHAUST FAN DESIGNATION
WB
ISTING FINNED TUBE CONVECTOR, PIPING, INSULATION AND SUPPORTS TO 1.
EE rﬁmﬁ.ﬁ NNED TU CTOR, HWS IN gHﬁzz !;g: E 1 WC  WATER COLUMN P-1 PLUMBING FIXTURE DESIGNATION
HWR IN CHA A,
[[8 EXISTING STEAM UNIT HEATER, PIPING, INSULATION AND SUPPORTS TO REMAIN. @ THERMOSTAT:
WER HEAD & MIXING VALVE. CP-1 CIRCULATING PUMP DESIGNA
[[§ EXISTING WALL EXHAUST FAN AND GRILLE SHALL REMAIN, ARSI 2 TON
EXISTING VENT STACK. CH-1 CHILLER DESIGNATION
d EXISTING LAVATORY, FAUCET, SANITARY PIPING, DOMESTIC WATER PIPING AND
= PPORTS, PROVIDE WASHING MACHINE HOOK UP BOX WITH CONNECTIONS FOR WORKING MACHINE . UH-1 UNIT HEATER DESIGNATION
4" AYER EXHAUST DUCT & WALL CAP. RUN DUCT ABOVE NEW CEILING.
EXISTING WATER CLOSET AND FLUSH VALVE TO REMAIN. il SWH-1 STEAM WATER HEATER DESIGNATION
PROVIDE SANITARY & VENT STACK. — DOOR LOUVER
EXISTING ELECTRIC WATER COOLER TO REMAIN. PROVIDE C.W.. CONNECT TO EXISTING CW %
[23] EXISTING EXHAUST GRILLE AND DUCTWORK TO REMAIN. i THREE WAY CONTROL VALVE
EXISTING AIR HANDLING UNIT, DUCTWORK, DIFFUSERS, AND INSULATION TO & PRESSURE REDUCING VALVE
REMAIN. DIFFUSER, REGISTER OR GRILLE DESIGNATION
GENERAL DEMOLITION NOTES 250 WITH CFM NOTED
EXISTING FLOOR MOUNTED URINAL, FLUSH VALVE, SANITARY PIPING, VENT
Z PIPING AND C.W. PIPING. = : DOMESTIC COLD WATER(CW)
1. CONTRACTOR SHALL VERIFY ALL DIMENSIONS AND PIPE SIZES IN THE FIELD. DOMESTIC HOT WATER(HW)
EXISTING FAN COIL UNIT TO REMAIN. XIST g —
RADIATION <] MEVE 2. ALL MATERIALS NOTED ARE NEW UNLESS SPECIFICALLY NOTED AS EXISTING. ALL FLEXIBLE CONNECTION
EXISTING CONDENSATE PIPING (BELOW GRADE) TO REMAIN. ’ i ST <TEAM MATERIALS NOTED AS EXISTING SHALL REMAIN UNLESS SPECIFICALLY NOTED TO BE Q@ S Al
[28] EXISTING COOLING WELL TO REMAIN. ‘ <UPPLY MAIN ] X i
B ] " U SISTHG WIS To Al M A0 DS O SR USTURNER ey
REMOVE EXISTING STEAM AND (OR) CONDENSATE PIPING, INSULATION, CIRCUIT SENSOR
SUPPORTS AND STEAM TRAPS. ) ADJACENT: MATERIAL AND, TO MAKE REPAIR IMPERGEFTIBLE. | ECU-1 FAN COIL UNIT DESIGNATION :
g 1STI AM PIP T LOW . PATCH OPENINGS IN EXISTING FLOORS, WALLS OR CEILINGS, LEFT VACANT AFTER AHU-
EXISTING STE ING (LOCATED BELOW GRADE) TO REMAIN, D N O L Y A canT HU- AIR HANDLING UNIT DESIGNATION
B gg;gzwg Figlaog\rsﬂgg:&o FLOOR AND PATCH FLOOR TO MATCH EXISTING MATEALS, an%Mn%Eué“ﬁLnoﬂmﬁrFSg AND SUPPORTS. RE-USE OF EXISTING AND/OR El} DUCTWORK ELBOW WITH TURNING VANES
: P
(B2 EXISTING 4'LPS RISER TO "B" WING TO REMAIN. :,L_E',E_\,E(me) {% SPLITTER DAMPER
CAP EXISTING CONDENSATE PIPE BELOW FINISHED FLOOR. PATCH FLOOR TO RADIATOR : :
2 MATCH EXISTING ADJACENT SURFACE. (TYPICAL FOR ALL CONDENSATE RISER IN VALVE.(2EMovE) E@:{. OPPOSED BLADE BALANCING DAMPER
"B" WING.)
FLEXIBLE CONN
[B4 EXISTING CONDENSATE PIPING TO REMAIN, (TYPICAL FOR ALL CONDENSATE "r:D ONNECTION
RISER IN"B" WING.) J,:D VOLUME DAMPER
[35] REMOVE EXISTING EXPOSED CONDENSATE PIPING ON EXTERIOR OF BUILDING.
CAP 12" BELOW GRADE. FIRE DAMPER
@ REMOVE EXISTING ROOF MOUNTED EXHAUST FAN AND CURB 2 (&'F A 'E) } PHOTO DETAIL P-6 LOGATED ON SHEET )
EXISTING FINNED TUBE RADIATION UNIT TO REMAIN. SEE "2ND FLOOR A & B -4
CENTER WING TYPICAL STEAM FINNED TUBE RADIATION UNIT DEMOLITION xm}jD
DETAIL", ON SHEET M-43. FLoorR

\T\EQ?LOVE EXISTING EXHAUST GRILLE. BLANK OFF EXISTING DUCT AND PATCH

EXISTING DUCTWORK TQ REMAIN
REMOVE EXISTING EXHAUST GRILLE
REMOVE EXISTING FINNED TUBE RADIATION UNIT. REMOVE LPC DOWN TO 2ND

FLOOR UNIT. SEE "2ND FLOOR A & B CENTER WING TYPICAL STEAM FINNED TUBE
RADIATION UNIT DEMOLITION DETAIL", ON SHEET M-43 FOR LIMITS OF
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MOLE REPAIRS TO J-50
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IN SPECIFICATION SECTIONS 02080 AND 02090

LEGEND, DETAILS AND HOTES
IDENTHO[NAVFAC DRAWING NO. [PWC DRAWING NO.

4,251,694 14335BG
(coNsTR. CONTR. NO. N62470-91-B-0243
srec.  05-91-0243 [sueer 60 _or 126

TYPICAL STEAM RADIATOR DEMOLITION DETAIL

NO SCALE




5YM DESCRIPTION DATE |SATISFACTORY | APPROVED BY

10)(rve) . Lj(TR) [0 [10] 1](Ty® 10)(Tve)
- !
B 4 B I A T Ny A \| Lpz uPdon e e N T e o /_,"w& urdpd

- 1 "
n i i =0
|"l-“’5”"_/ o Loz uP s ol {Lez uPb N il I'LeouP ! Pz Ut o I'Lpz uPE D (TYP) "Lez P ZLPo Uf
e urf o iy o : 7% son 4'Lm urd o I LPe UP(TYR) ("LPs UF -
" 'Leo U ' P2 UP
| Lfis UP I \ |"t.!%Uf‘ .
U u | L oN
d d ; N\ M Mo .
]
1
/ahlwf’ | 8 1 i
= K T ae— ki %‘ -
reUF H &x] @{ = /E
) Y 2t | I
2)(Tve) z iiLP& u‘,ém‘l @¥e P i - ] :
I"Ls UP I'irz uPt i
ILes up 2
___________________ NI |/ pe urk s ['Les P
O I o e s R e s i e e it e g it IrfL‘%UP‘ID}J ':_IiL..ﬁbUP‘DJ i :ZZ:::::ZZ:::{;E?:):Z:Z::
T](TYR) ' | |'Lez UP
' ! g (TYR2
i
; Z)rve)
i ]
Tirve) [tr) : :

NOTES THIS SHEET
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MATCH LINE A-A

SCALE : 4/8° = 1"~ 0"

NOTE:

MATERIALS IN THIS BUILDING HAVE BEEN TESTED AND FOUND TO BE ASEBESTOS

IN SPECIFICATION SECTIONS 02080 AND 02090,

KEY PLAN

NOT TO SCALE s

GRAPHIC SCALES:

1. SEE SHEET M-1 FOR "DEMOLITION WORK NOTES."

2. SEE SHEET M-1 FOR "NEW WORK NOTES."
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NOTES THIS SHEET
1. SEE SHEET M-1 FOR "DEMOLITION WORK NOTES."
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REVISIONS
SYM DESCRIPTION DATE |SATISFACTORY | APPROVED BY
AIR DISTRIBUTION SCHEDULE FAN COIL UNIT SCHEDULE
COOLING CAPACITIES HEATING CAPACITIES ELECTRICAL
MARK | NECK SIZE| S.P. | THROW REMARKS MARK | S.A. | OA |[TOTAL| SENS. | ENT.AIR_|EW.T. | GPM| P.D. | TOTAL | EAT. | EW.T. | GPM | FLA| VOLTS | PHASE | REMARKS
@ I e e SW,DD,AB,0BD CFM | MBH | MBH [FDB[FWB| (P MBH @) (3]
@ Feg s 1= SW,DD,AB,0BD Fcu4 | 600 | 160 | e | 138 |7e°| es° | 45° | 34 | 1B7| 182 70° 180° | 34 | 08| 120 1
@ 10" x 4 05" 7 SW,DD,AB,0BD PUMP SCHEDULE
Fcu-z | 400 | 20 8.9 95 |78°| es°| 45° | 41 | n2| 104 700 10" | 41 | 13| 120 1
@) | wxe | oz 2 suDDAROE MARK| GPM |FTHD.| HP | RPM |VOLTS| PHASE TYPE SERVICE
® i | oo = SHDATDED Fcu-s | 200 | 30 58 43 |78°| e5° | 45° | 25 | 32| - — - |os| 120 1
cr1 | 134 | eo 5 | w0 | 480 | 3 BASE MOUNTED CENTRIFUGAL | DUAL TEMPERATURE END SUCT.
@ 12*x8* 02" 10 SW.DD,AB,0BD Fcu-4 | 400 30 128 0.4 e | eee | ase | 77 | 137 e i o - | 0B 120 1 cP-2 | 195 115 10 1780 | 480 3 BASE MOUNTED CENTRIFUGAL | DUAL TEMPERATURE END SUCT,
@ e | o g ONDDABOBD cr3 | e | 70 5 | 10 | 480 | 3 BASE MOUNTED CENTRIFUGAL | DUAL TEMPERATURE END SUCT.
cr4 | 180 | 120 | 10 | mso | 480 3 BASE MOUNTED CENTRIFUGAL | DUAL TEMPERATURE END SUCT,
@ 12 X2 0" L4 LAY Cr.oBD ; cr5 | 655 | &5 15 | wso | 40 ) BASE MOUNTED CENTRIFUGAL |  PRIMARY HOT WATER PUMP
@ X9 09 & 4 WAY, €D,0BD cr-6 | 655 | s | 15 | weo | 4e0 3 BASE MOUNTED CENTRIFUGAL |  PRIMARY HOT WATER PUMP
@ = cr7 | a7 | B0 | w2 | 3500 | 208 1 IN LINE DOMESTIC HW RECIRC PUMP
6" x6" 16 & 4 WAY, €D,
SELECTIONS BASED ON WATER TEMPERATURE RISE OF 10° F. SELECTION BASED ON HIGH FAN SPEED fon | o0 || Bo: | And: | Beoo| 206 ! MEMNE POMESTIC HW RECIRC PUMP
@ o x g 04" & 4 WAY, CD,0BD cr-9 | 37 | 34 | w2 | 3s00| 208 | 3 | CONDENSATE RECIEVER & PUMP SEE NOTE 1 BELOW
crio | 125 | 67 | Tuz
® B Yo " R s 1750 x 3 BASE MOUNTED CENTRIFUGAL SEE NOTE 2.
5P-1 1| =800 3 SUBMER! MP PUMP
CHILLER SCHEDULE e
@ 18 k18" | .od 3 4 WAY, CD,0BD
i = = MARK [ [ CHD [ CH-5(EXISTING)
@ 16" X1¢ il » SWID.AB.OBD. TYPE RECIP. CHILLER | RECIP. CHILLER | REGIP. CHILLER | RECIP. CHILLER | RECIP. CHILLER HOTES:
N . : 55.86 513 55.6 ©6.7 &7 1, 57,992 5F EDR, 36 GAL RECEIVER
it I = ahl i 55 55 ) 55 55 2. EXISTING CIRCULATION PUMP FOR EXISTING CH-5
5
@ 6" x6" or # 3 WAY, €D, OBD o :’: : :;J g
134 10 69 65 2
6.9 o5 B o5 3
2 2 2 2 —
100-75-50-25 | 100-75-50-25 | 100-75-50-25 | 100-75-50-25 | 100-75-50-25
NUMBER OF STEPS % Z + * 3
@ B X6 03 - RG.0BD [MINIMUM UNLOADING 251 5% 251 % 251
MINIMUM CIRCUIT AMPAGITY 72 W il W — STEAM TRAP SCHEDULE
® wo'xe | .oz &= RG,0BD VOLTS/PHASE/HZ 46013160 46013160 46013160 46073160 20673160 PPE | FESSHE | RATED CAPACITY LBV
@ - 08" o RG.OBD MARK SZE RANGE @ 1PSI PRESSURE TYPE REMARKS
INCHES PSIG DIFFERENTIAL |
® 10X 6" o2t e 1G.0BD
: ™ z 15 10,000 FLOAT & THERMOSTATIC | STEAM TO H.W, COMYERTOR
@ G x 12 038" e FRESH AIR INTAKE LOUVER PROVIDE SINGLE POINT ELECTRICAL CONNECTION.
@ 1zxe* | o6 = 6 T#2 z 125 13.500 FLOAT & THERMOSTATIC HPS PRV STATION
@ 18 xiz | o8 EG CONVECTOR SCHEDULE Te3 " 15 3,000 FLOAT & THERMOSTATIC SWH-t
@ onxA" il T6.080 MARK | TOT BTUH | GPM| CABINET HEIGHT | ELEMENT LENGTH | EWT | EAT REMARKS
. . T4 r 15 3,000 FLOAT & THERMOSTATIC
@ 0P i bl ¢ 9300 1 a2 5-0" 180 65 fnt
@ 8 x 4" o2 s 16.080 T#5 314" 15 200 FLOAT & THERMOSTATIC FLASH TANK
c2 7200 1 3z 3-8 180 85 |
@ 40°x24" | 09" - RR.OBD
@ 7orxiet | .06 - 0.A LOUVER c3 10300 1 32 54" 180 ev
@ sz x10 | .06 o RRFG
4 4200 1 32" 2" 180 65
24°x122 | 08" 0.A. LOUVER
@ 12 xizs | .oe RG.0BD
36"x30" | .o8" i EXHAUST LOUVER
@ 22*x10* | .08 RG.0BD ] 5
: @ 12 x 12 o3 RR.0BD
@ gure: 08 Faaep STEAM TO HOT WATER CONVERTOR SCHEDULE
@ ATREN: || s RR.OBD PERFORMANCE - SHELL PERFORMANCE-TUBE SERVICE
= MARK | TYPE [ BTU/HR | INCOMING | PRESSURE | GPM| ENTERING/LEAVING | PRESSURE
@ 707 X 18 r EXHAUST LOUVER PRESSURE | DROP (F) DROP
(PSIG) (PSIG) (FT)
@ 24°x24" | 08" EG/OBD
e o HX-1 |STEAM-| 6,363,000 5 18 655 1601180 1,00 HOT WATER HEATING M - 3 8
RG  RETURN GRILLE FG  FILTER GRILLE TO-HW, i
SW  SIDE WALL oo DOUBLE DEFLECTION SANBUEY EVANG NI, AT TAS DEPARTMENT OF THE MAVY MAVAL FACUTIES ENGINEERING COMMAND
TG TRANSFER GRILLE AB  ADJUSTABLE BAR : R ATANLIC STREEY o aid NAVY PUBLIC WORKS CENTER
RR  RETURN REGISTER €O CEILING DIFFUSER DOMESTIC HOT WATER HEATER SCHEDULE ! S — ) ! NAVAL STATION : NORFOLK, VIRGINIA
EG  EXMAUST GRILLE OBD  OPPOSED BLADE DAMPER AR AL SR R ioti WO, 1250858 NAVAL STATION
SERVICE M‘?*W&Aénﬁ%;w [pEs_PCS Jor. JES [oMx.GIM | NORFOLK VIRGINIA
MARK | TYPE GPH INCOMING | PRESSURE | LB/HR cw. HW. —
PRESSURE | DROP INTERIOR AND EXTERIOR
PSIG I,
Gse) | (s o REPAIRS TO J-50
SWH-1 | STEAM-| 2224 5 088 1500 12 1z HOT WATER HEATING EQUIPHENT SCHEDULES
TO-HW. (50°F 10 120°F) WIE [CODE IDENTNG]NAVFAC ORAWING NO. FWC DRAWING NO.
DOMESTIC
SWH-2 | STEAM- 2224 5 0.68 1500 1172 1112 HOT WATER HEATING D | 80091 4,253,931 _ 14335CR
TO-HW. (50°F TO 120°F) (CONSTR. CONTR. NO. _ - 3
SCALE: GRAPHIC SPEC. 054"-0_243 sHEET 87 oOF 126
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SEQUENCE OF OPERATION
SYSTEM CHANGE - OVER CONTRQL

SYSTEM CHANGE-OVER FROM HEATING TO COOLING SHALL BE ACCOMFLISHED BY A
WALL MOUNTED MANUAL SELECTOR SWITCH.

WITH THE SELECTOR SWITCH IN THE HEATING POSITION, THE DIRECT DIGITAL
CONTROLLERS (DDC) FOR ALL AIR HANDLING UNITS (AHU), 0.A, AIR HANDLING UNITS
(OAAHU), FAN COIL UNITS (FCU), PUMPS AND VALVES SHALL BE INDEXED FOR
HEATING. CHANGEOVER VALVE V-4 SHALL BE DE-ENERGIZED CAUSING THE CHR FLOW
70 BYPASS THE CHILLER. CHILLER #1 SHALL BE DISABLED. THE DDC SHALL
MODULATE VALVE V-3 TO MAINTAIN THE CHS HOT WATER TEMPERATURE SETPOINT.

WITH THE SELECTOR SWITCH IS IN THE COOLING POSITION, THE DDC CONTROLS FOR
ALL AIR HANDLING UNITS (AHU), 0.A, AIR HANDLING UNITS (OAAHU), FAN COIL UNITS
(FCU), PUMPS AND YALVES SHALL BE INDEXED FOR COOLING. VALVE V-3 SHALL BE
EMERGIZED CAUSING CHR FLOW TO BYPASS THE PRIMARY HOT WATER LOOP.
CHANGEOVER VALVE V-4 AND CHILLER #1 SHALL BE CONTROLLED BY THE DDC AS
DESCRIBED UNDER CHILLER CONTROL.

CHILLER #1 CONTROL (TYPICAL FOR 5 CHILLERS)

THE CHILLER SHALL BE OPERABLE ONLY IN THE COOLING MODE AS DETERMINED BY
THE CHANGEOVER SELECTOR SWITCH. CHILLER #1 SHALL BE FURNISHED WITH SELF-
CONTAINED CONTROLS WHICH SHALL START THE UNIT ON A DEMAND FOR COOLING.
INTEGRAL CAPACITY CONTROLS SHALL MAINTAIN THE INDICATED CHILLED WATER
TEMPERATURE SETPOINT. A FLOW SWITCH SHALL PREVENT THE CHILLER FROM
STARTING UNLESS THERE IS ADEQUATE FLOW THROUGH THE CHILLER. VALVE V-4
SHALL BE CLOSED TO THE CHILLER AND OPEN TO THE CHILLER BYPASS PIPING AT
ANY TIME THAT THE CHR TEMPERATURE EXCEEDS 95 DEGREES F. AT CHR
TEMPERATURES BELOW 95 DEGREES F VALVE V-4 SHALL BE OPEN TO THE CHILLER
ALLOWING FULL CHR FLOW THROUGH THEW CHILLER. THE CHILLER SHALL BE
DISABLED BY THE DDC AT ANY TIME THAT CHW PUMP CP-1 IS DISABLED YALVE V-4 IS
CLOSED TO THE CHILLER, OR OUTSIDE AIR TEMPERATURE 1S BELOW 60 DEGREES F.
OBSERVE THE CHILLER MANUFACTURER S MINIMUM ON AND OFF TIMES.

CHILLED/HOT WATER SUPPLY PUMP (TYPICAL FOR 4 CHW PUMPS)

PUMP SHALL BE CONTROLLED BY A "HAND-OFF-AUTO" (HOA) SWITCH. IN THE AUTO
POSITION PUMP SHALL RUN CONTINUOUSLY.

PRIMARY. HOT WATER LOOP PUMP (CP-2)(TYPICAL FOR CP-5)

PUMP CP-1 SHALL BE CONTROLLED BY A "HAND-OFF-AUTO" (HOA) SWITCH. WHEN THE
SELECTOR SWITCH IS IN THE HEATING POSITION AND THE HOA SWITCH IS IN THE
*AUTO" POSITION, CP-1 SHALL BE ENERGIZED BY THE DDC AND OPERATE
CONTINUOUSLY. IN THE "HAND® POSITION, CP-1 SHALL RUN CONTINUOUSLY., WHEN
THE SELECTOR SWITCH IS IN THE "COOLING" POSITION CP-4 SHALL BE DISABLED,

HOT WATER CONVERTER (HX-1) CONTROL

WHEN THE SELECTOR SWITCH 1S IN THE *HEATING" POSITION, THE DDC SHALL
MODULATE NORMALLY CLOSED CONVERTOR CONTROL VALVES V-1 AND ¥-2 TO
MAINTAIN THE PRIMARY HOT WATER SUPPLY TEMPERATURE SETPOINT OF 180
DEGREES F. YALVES V-1 AND V-2 SHALL BE SIZED TO ACCOMMODATE 1/3 AND 2/3 OF
MAXIMUM FLOW RESPECTIVELY. VALVES -1 AND ¥-2 SHALL BE CLOSED WHEN THE
OUTSIDE TEMPERATURE IS ABOVE 60 F. OM A FALL IN PHWS TEMPERATURE, -1
SHALL MODULATE OPEN TO HX-1 TO MAINTAIN ITS SET POINT. ON A CONTINUED FALL
IN PHWS TEMPERATURE VALVE V-2 SHALL MODULATE IN SEQUENCE WITH v-1 TO
MAINTAIN THE PHWS SETPOINT. ON A RISE IN PHWS TEMPERATURE, THE REVERSE
SHALL OCCUR. WHEN THE SELECTOR SWITCH IS IN THE "COOLING * POSITION V-1 AND
V-2 SHALL REMAIN CLOSED. AT ANY TIME THAT PRIMARY HOT WATER LOOP PUMP CP-
4 OR CP-5 15 DISABLED VALYES V-1 AND V-2 SHALL BE CLOSED.

AIR HANDLING UNIT (WITH ECONOMIZER)

EACH AHU SUPPLY FAN SHALL BE ENERGIZED BY A HOA SWITCH LOCATED IN ITS
EQUIPMENT ROOM. WITH THE HOA SWITCH IN THE "ON" POSITION, THE AHU SUPPLY
FAN SHALL RUN CONTINUOUSLY. WITH THE HOA IN THE "AUTO" POSITION A DDC
SHALL CONTROL THE AHU SUPPLY FAN TO RUN CONTINUOUSLY. THE DDC SHALL
MODULATE CHW COIL CONTROL VALVE ¥-1 TO MAINTAIN THE SPACE TEMPERATURE SET
FOINT,

WITH THE CHANGEOVER SELECTOR IN THE COOLING POSITION, ON A RISE IN SPACE
TEMPERATURE ABOVE THE SPACE TEMPERATURE SETPOINT THE OUTSIDE AND RELIEF
AR DAMPERS SHALL MODULATE OPEN AND THE RETURN DAMPER SHALL CLOSE
PROFPORTIONALLY. ON A CONTINUED RISE IN SPACE TEMPERATURE, THE DDC SHALL
MODULATE THE CHW COIL CONTROL VALVE IN SEQUENCE TO MAINTAIN THE SPACE
COOLING TEMPERATURE SETPOINT, ON A FALL IN SPACE TEMPERATURE THE REVERSE
SHALL OCCUR WITH THE OUTSIDE AIR DAMPER CLOSING TO AN ADJUSTABLE
MINIMUM POSITION, ON A RISE IN OUTSIDE AIR TEMPERATURE ABOVE 68 DEGREES F
THE OUTSIDE AND RELIEF AIR DAMPERS SHALL CLOSE TO THEIR ADJUSTABLE
MINIMUM POSITIONS AND THE RETURN AIR DAMPER SHALL OPEN PROPORTIONALLY,
AT ANY TIME THAT THE RELIEF AIR DAMPER IS MORE THAN 25% OPEN TO FULL RELIEF
THE RELIEF FAN SHALL BE ENERGIZED. AT ANY TIME THAT THE RELIEF AIR DAMPER 1S
LESS THAN 25% OPEN TO FULL RELIEF THE EXHAUST FAN SHALL BE DEENERGIZED.

SPACE TEMPERATURE SETPOINTS SHALL BE ADJUSTABLE FROM THE CONCEALED
SENSOR SETPOINT THUMBWHEEL ONLY WHEN AUTHORIZED BY OFERATOR COMMAND.
OPERATOR COMMAND MAY ALSO RESTRICT MAXIMUM AND MINIMUM SETPOINTS OR
DETERMINE THE EXACT HEATING AND COOLING SETPOINTS. INITIAL SPACE
TEMPERATURE SETPOINTS SHALL BE HEATING 70 DEGREES F AND COOLING 76
DEGREES F.

WHEN IN THE *HEATING® OCCUPIED MODE AS DETERMINED BY THE SELECTOR SWITCH
AND ON A FALL IN SPACE TEMPERATURE THE COIL CONTROL VALVE SHALL MODULATE
TO MAINTAIN THE SPACE HEATING TEMPERATURE SETPOINT. THE OUTSIDE AND
RELIEF AIR DAMPERS SHALL CLOSE TO THEIR ADJUSTABLE MINIMUM POSITIONS AND
THE RETURN AIR DAMPER SHALL OPEN PROPORTIONALLY. ON A RISE IN SPACE
TEMPERATURE ABOVE THE SPACE HEATING TEMPERATURE SETPOINT THE COIL
CONTROL VALVE SHALL CLOSE TO THE COIL AND THE OUTSIDE AND RELIEF AIR
DAMPERS SHALL MODULATE OPEN AND THE RETURN DAMPER SHALL CLOSE
PROPORTIONALLY TO MAINTAIN THE SPACE HEATING TEMPERATURE SETPOINT.

A FREEZESTAT SHALL BE LOCATED IN THE CHW COIL DISCHARGE . WHEN THE SUPFLY
AIR TEMPERATURE FALLS BELOW 38 F. THE AHU FAN SHALL BE DISABLED AND THE
OUTSIDE AND RELIEF AIR DAMPERS SHALL CLOSE.

AIE HANDLING UNIT (WITHOUT ECONOMIZER)

EACH AHU SHALL BE ENERGIZED BY A HOA SWITCH LOCATED IN ITS EQUIPMENT
ROOM, WITH THE HOA SWITCH IN THE "ON"® POSITION, THE AHU FAN SHALL RUN
CONTINUQUSLY. WITH THE HOA IN THE "AUTO" POSITION A DDC SHALL CONTROL THE
AHU FAN TO RUN CONTINUQUSLY. THE DDC SHALL MODULATE CHW COIL CONTROL
VALVE ¥-1 TO MAINTAIN THE SPACE TEMPERATURE SET POINT ("COOLING" OR
*HEATING").

THE OUTSIDE AIR AND RETURN AIR DAMPER SHALL BE MODULATED IN SEQUENCE
WITH THE CHW COIL VALVE TO MAINTAIN THE SPACE TEMPERATURE SETPOINT. ON A
RISE IN SPACE TEMPERATURE THE OUTSIDE AIR DAMPER SHALL MODULATE OPEN TO
MAINTAIN THE SPACE TEMPERATURE SETPOINT AND THE RETURN DAMPER SHALL
CLOSE PROPORTIOMALLY. OM A CONTINUED RISE IN TEMPERATURE AND AFTER THE
OUTSIDE AIR DAMPER IS FULLY OPEN THE DDC SHALL MODULATE THE CHW COIL
CONTROL VALVE TO MAINTAIN THE SPACE TEMPERATURE SETPOINT. ON A FALL IN
SPACE TEMPERATURE THE REVERSE SHALL OCCUR. ON A RISE IN OUTSIDE AIR
TEMPERATURE ABOVE 68 DEGREES THE OUTSIDE AIR DAMPER SHALL CLOSE TO ITS
ADJUSTABLE MINIMUM POSITION AND THE RETURN AIR DAMPER SHALL OFEN
PROPORTIOMALLY.

SPACE TEMPERATURE SETPOINTS SHALL BE ADJUSTABLE FROM THE CONCEALED
SENSOR SETPOINT THUMBWHEEL ONLY WHEN AUTHORIZED BY OPERATOR COMMAND,
OPERATOR COMMAND MAY ALSO RESTRICT MAXIMUM AND MINIMUM SETPOINTS OR
DETERMINE THE EXACT HEATING AND COOLING SETPOINTS,

WHEN IN THE *HEATING® MODE, AS DETERMINED BY THE SELECTOR SWITCH, AND THE
ON A FALL IN SPACE TEMPERATURE, THE COIL CONTROL VALVE SHALL MODULATE
OPEN TO MAINTAIN THE SPACE TEMPERATURE SETPOINT. ON A RISE IN SPACE
TEMPERATURE THE REVERSE SHALL OCCUR . WHEN IN THE "COOLING" MODE, ON RISE
IN SPACE TEMPERATURE, THE COIL CONTROL YALYE SHALL MODULATE OPEN TO
MAINTAIN THE SPACE TEMPERATURE SETPOINT. ON A FALL IN SPACE TEMPERATURE,
THE REVERSE SHALL OCCUR.

A FREEZESTAT SHALL BE LOCATED IN THE CHW COIL DISCHARGE . WHEN THE SUPFLY
AIR TEMPERATURE FALLS BELOW 38 F. THE AHU FAN SHALL BE DISABLED AND THE
OA DAMPER SHALL CLOSE.

0A AIR HANDLING UNIT CONTROL

THE AHU SHALL BE ENERGIZED BY A HOA SWITCH, WITH THE HOA SWITCH IN THE "ON*
POSITION, THE AHU FAN SHALL RUN CONTINUOUSLY. WITH THE HOA IN THE “AUTO"
POSITION A DDC SHALL CONTROL THE AHU FAN TO RUN CONTINUOUSLY AND POSITION
THE OUTSIDE AIR DAMPER (OAD) FULLY OPEN. THE SUPPLY FAN SHALL NOT START
UNTIL THE DAMPER END SWITCH VERIFIES THAT THE DAMPER. IS FULLY OPEN. THE DDC
SHALL CONTROL THE CHW COIL CONTROL VALYE TO MAINTAIN THE SUPPLY AIR
TEMPERATURE AT 56 DEGREES.

WHEM IN THE "HEATING" MODE, AS DETERMINED BY THE SELECTOR SWITCH, AND ON A
FALL IN THE SUPLY AIR TEMPERATURE, THE COIL CONTROL VALVE SHALL MODULATE
OPEN TO MAINTAIN A SUPPLY AIR TEMPERATURE SET POINT OF 56 DEGREES F. ON A
RISE IN SUPLPY AIR TEMPERATURE THE REVERSE SHALL OCCUR.

WHEN IN THE "COOLING* MODE, ON RISE IN SUPPLY AIR TEMPERATURE, THE COIL
CONTROL YALVE SHALL MODULATE OPEN TO THE COIL TO MAINTAIN A SET POINT OF
56 DEGREES. ON A FALL IN SUPPLY AIR TEMPERATURE, THE REVERSE SHALL OCCUR.

A FREEZESTAT SHALL BE LOCATED IN THE CHW COIL DISCHARGE. WHEN THE SUPPLY
AIR TEMPERATURE FALLS BELOW ITS SET POINT OF 38 F., THE AHU FAN SHALL BE
DISABLED AND THE OA DAMPER SHALL CLOSE.

EAN COIL UNIT(FCU) CONTROL

EACH FCU SHALL BE CONTROLLED BY A UNIT MOUNTED DDC. WHEN THE FCU IS
EMABLED BY ITS ASSOCIATED WALL MOUNTED *OFF-LOW-MED.-HIGH" (OLMH) SWITCH
BY SELECTING "LOW", "MED.", OR "HIGH", THE FCU FAN SHALL RUN CONTINUOUSLY AT
THE SELECTED SPEED. WHEN IN THE "HEATING" MODE AS DETERMINED BY THE
SELECTOR SWITCH, ON A FALL IN SPACE TEMPERATURE THE COIL VALVE SHALL
MODULATE OFEN TO MAINTAIN THE SPACE TEMPERATURE SETPOINT. ON A RISE IN
SPACE TEMPERATURE THE REVERSE SHALL OCCUR. IN THE "COOLING" MODE, ON A
RISE IN SPACE TEMPERATURE THE COIL YALVE SHALL MODULATE OFEN TO MAINTAIN
THE SPACE TEMPERATURE SETPOINT. ON A FALL IN SPACE TEMPERATURE THE
REVERSE SHALL OCCUR.

SPACE TEMPERATURE SETPOINTS SHALL BE ADJUSTABLE FROM THE EXPOSED
SENSOR SETFOINT THUMBWHEEL ONLY WHEN AUTHORIZED BY OFERATOR COMMAND.
OPERATOR COMMAND MAY ALSO RESTRICT MAXIMUM AND MINIMUM SETPOINTS OR
DETERMINE THE EXACT HEATING AND COOLING SETPOINTS, INITIAL SPACE
TEMPERATURE SETFOINTS SHALL BE HEATING 70°F AND COOLING 7&°F.

EINNED TUBE RADIATION CONTROL

THE FINNED TUBE RADIATION UNITS SHALL BE CONTROLLED BY A SELF CONTAINED
THERMOSTATIC CONTROL VALVE., ON A FALL IN SPACE TEMPERATURE, THE VALVE

SHALL MODULATE OFEN TO THE FINNED TUBE. ON A RISE IN SPACE TEMPERATURE,
THE REVERSE SHALL OCCUR.

EXHAUST FAN (EF) CONTROL

SPACE EXHAUST FANS SHALL OPERATE CONTINUOUSLY.

3-WAY CONTROL VALVE
NORMALLY QF

CHW ZONE LOOP CONTROL - WING A

WINGS C.D,E SIMILAR

NO SCALE °

& ASSOC

[MARABLE STRIFFLER
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o— PIPE TURNING UP : DUCTWORK —_— NEW WORK
= PIPE TURNING DOWN Eﬂ:" DUCT TURNING UP — EXISTING TO REMAIN
——HWS—— HEATING WATER SUPPLY o 5 EXISTING TO BE REMOVED
— —HWR— — HEATING WATER RETURN m: DUCT TURNING DOWN
= ee EXHAUST GRILLE
—lWs—— LOOP WATER SUPPLY
R T
‘_ DROP OR RISE IN- DUCT = e RETURN FILTER GRILLE
= —WR— — LOOP WATER RETURN HIGH POINT
——0— = CONDENSATE DRAIN LINE (AIR CONDITIONING) :ﬁﬂ:‘ FLEXIBLE DUCT CONNECTION =W TRANSFER CRILLE
——1PS—— LOW PRESSURE STEAM (<15 PSIG) AD
DAMPER — AD (MOTOR OPERATED), FD (FIRE DAMPER), AV AUTOMATIC AIR VENT
— kK GATE VALVE MD (MANUAL), BDD (BACK DRAFT) ACCU AIR COOLED CONDENSING UNIT
AFF ABOVE FINISHED FLOOR
—jo— BALL VALVE = SUPPLY AR (SA) DUCT IN SECTION AS AR SEPARATOR
AD AUTOMATIC DAMPER
—D——
C REEN AR R ESUUST A, (64, 0% o oo i, T PR o
A Pl BUTTERFLY VALVE CENT. CENTRIFUGAL
— N CHECK VALVE =3 OUTSIDE AIR DUCT (0A) IN SECTION CFM CUBIC FEET PER MINUTE
CUH CABINET UNIT HEATER
A VL STRAINER O ROUND DUCT IN SECTION 9 DIAMETER
AP DIFFERENTIAL PRESSURE
— X CALIBRATED BALANCING VALVE 0B ORY BULB
DN DOWN
) ELECTRICAL PHASE
*—XDV DRAIN VALVE EA EXHAUST AR
— UNION | EAT. ENTERING AIR TEMPERATURE
DIFFUSER WITH BLOW PATTERN, AR QUANTITY EF EXHAUST FAN
L AND SIZE AS INDICATED E.S.P. EXTERNAL STATIC PRESSURE
e—fx}_—e RELIEF VALVE EUH. ELECTRIC UNIT HEATER
‘ - EWT. ENTERING WATER TEMPERATURE
SQUARE VANED ELBOW
éL PRESSURE GAGE (WATER SERVICE) FoB FLAT ON BOTTOM
| FoT FLAT ON TOP
FPM FEET PER MINUTE
THERMOMETER - UNIT HEATER GPM GALLONS PER MINUTE
— . Al
— FLEXIBLE PIPE CONNECTION T_lc();'ﬁ :8?'20?\'? RLEHEAT
[ POINT OF CONNECTION
ES—— DIRECTON OF FLow M. Hzo INGHES OF WATER
. Ha
. THERMOSTAT, HEATING ONLY
—_— DIRECTION OF PITCH DOWNWARD HO KW KILOWATT
AV LAT. LEAVING AIR TEMPERATURE
i—: AUTOMATIC AIR VENT (AAV), MANUAL AIR VENT (MAV) o THERMOSTAT, COOLING ONLY LW.T. LEAVING WATER TEMPERATURE
o MAV MANUAL AIR VENT
| CLEANOUT WALL MOUNTED HUMIDISTAT \D MANUAL DAMPER
) MAX. MAXIMUM
® WALL MOUNTED TEMPERATURE SENSOR N MINIMOM
MOD MODULATING
@ DEMOLITION NOTE N, NUMBER
NOM NOMINAL
NEW WORK NOTE OA OUTSIDE AR
CDIED PSIG POUNDS PER SQUARE INCH — GAGE
ASSOCIATED AR QUANTITY (CFM) PWSHP PACKAGED WATER SOURCE HEAT PUMP
AR QUANTTPIFFUSER, REGISTER, OR GRILLE SIZE DESIGNATION WITH RA RETURN AR
SFt DIFFUSER SCHEDULE RAFG RETURN AR FILTER GRILLE
RPM REVOLUTIONS PER MINUTE
FOR CORRESPONDING SIZE A SUPPLY AR
sP STATIC PRESSURE
A TRANSFER AR
TE. TOP ELEVATION
TEMP. TEMPERATURE
THRU THROUGH
YP. TYPICAL
UH UNIT HEATER
wB WET BULB
WSHP WATER SOURCE HEAT PUMP

ENERAL NOTES:

(APPLY TO ALL "M” SHEETS)

G
A

ALL DUCT DIMENSIONS ARE INSIDE CLEAR.
ALL DUCTWORK SHALL BE FLAT ON BOTTOM UNLESS NOTED OR SHOWN OTHERWISE.

ALL DUCTWORK SHALL BE ROUTED ABOVE CEILINGS OR IN CHASES UNLESS NOTED
OR SHOWN OTHERWISE.

REFER TO ARCHITECTURAL REFLECTED CEILING PLANS FOR EXACT LOCATION OF ALL
CEILING MOUNTED DIFFUSERS AND GRILLES.

CONTRACTOR SHALL COORDINATE HIS WORK WITH THE WORK OF ALL OTHER TRADES.

PROVIDE ALL MATERIALS AND EQUIPMENT AND PERFORM ALL LABOR REQUIRED TO
INSTALL COMPLETE AND OPERABLE MECHANICAL SYSTEMS AS INDICATED ON
DRAWINGS, AS SPECIFIED, AND AS REQUIRED BY CODE.

INSTALL ALL MECHANICAL EQUIPMENT AND APPURTENANCES IN ACCORDANCE WITH
MANUFACTURER'S RECOMMENDATIONS, CONTRACT DOCUMENTS, AND APPLICABLE
CODES AND REGULATIONS.

PROVIDE VIBRATION ISOLATION FOR ALL MECHANICAL EQUIPMENT TO PREVENT
TRANSMISSION OF VIBRATION TO BUILDING STRUCTURE.

PROVIDE 1" AR GAP BETWEEN AIR—CONDITIONING CONDENSATE DRAIN PIPING AND
FLOOR DRAINS.

PROVIDE MANUAL AIR VENTS AT ALL HIGH POINTS IN THE LOOP WATER PIPING AND
HEATING WATER PIPING SYSTEMS AND WHERE INDICATED, OUTSIDE OF THE
MECHANICAL EQUIPMENT ROOM. PROVIDE AUTOMATIC AIR VENTS AT ALL HIGH POINTS
IN THE LOOP WATER PIPING AND HEATING WATER PIPING SYSTEMS, AND WHERE
INDICATED, WITHIN THE MECHANICAL EQUIPMENT ROOM. PROVIDE AIR VENT PIPING
FROM AUTOMATIC AR VENTS DOWN TO NEAREST FLOOR DRAIN. PROVIDE TWO FEET
OF AR VENT PIPING FROM MANUAL AIR VENTS, TURN PIPE DOWN.

PROVIDE DRAIN VALVES AT ALL LOW POINTS IN THE LOOP WATER PIPING AND
HEATING WATER PIPING SYSTEMS.

ALL MECHANICAL PENETRATIONS THROUGH FIRE RATED ASSEMBLIES SHALL MEET OR
EXCEED THE RATING OF THE ASSEMBLY BEING PENETRATED. PENETRATIONS THROUGH
FIRE RATED ASSEMBLIES SHALL BE IN ACCORDANCE WITH THE UNDERWRITERS
LABORATORIES (UL) AND THE IBC.

CHAMFER ALL EDGES OF NEW MECHANICAL EQUIPMENT PADS.

FIRE DAMPERS SHALL BE INSTALLED PER THE MANUFACTURER'S INSTALLATION
INSTRUCTIONS.

AUTOMATED LOGIC SHALL TAG AND "MAKE SAFE" ALL BAS CONTROL PANELS,
COMPONENTS, AND COMMUNICATIONS TO BE SAVED AND NOT DEMOLISHED PRIOR TO
GENERAL DEMOLITION WORK COMMENCEMENT.
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(1) REMOVE EXISTING DUCTWORK, HANGERS, ETC.

{2) REMOVE EXISTING REFRIGERANT PIPING, HANGERS, ETC.
(3) EXISTING DUCTWORK TO REMAIN.

{4) EXISTING REFRIGERANT PIPING TO REMAIN.

@ REMOVE EXISTING 1%"HWS AND HWR PIPING FROM AHU-2 TO THE ISOLATION
VALVE.

{6) REMOVE EXISTING VERTICAL DUCTWORK AND SUPPORTS UP TO SECOND
FLOOR. SEE SHEET MD104 FOR CONTINUATION.

{7) REMOVE EXISTING EUH COMPLETE, INCLUDING ALL CONTROLS AND HANGERS.

REMOVE EXISTING AHU—2, INCLUDING VIBRATION ISOLATORS. EXISTING
CONCRETE PAD TO REMAIN.
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PIPING. UNIT SHALL REMAIN FULLY FUNCTIONAL.

REMOVE EXISTING EXHAUST FAN COMPLETE, INCLUDING ALL CONTROLS AND
SUPPORTS.
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MODULE TO REMAIN £ ReyovE EXISTING CABINETS WITH TERMINAL STRIPS.
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| | 2 5 4 | 5
WATER TO AIR HEAT PUMP SCHEDULE SPACE SCHEDULE WEST WING SPACE SCHEDULE EAST WING )
FAN D COOLING HEATING (1 LEED_INFORMATION ROOM AR FLOW NO. ROOM AR FLOW NO. “
lﬂng TYPE | CFM |gppep| ESP. | HP [ SENSBLE | TOTAL [ oo [EW.T.WATER AP| ~EAT. |INPUT|MIN. CAPACITY [EW.T.| EAT. [ INPUT | oo |oooonel BSE'S]GQF NUMBER ROOM NAvE (CFM) [ OCCUPANTS | | NUMBER ROOW NAME (CFM) ] OCCUPANTS :
SA (IN. HoO)| MIN. [BTUH (MIN.)|BTUH (MIN.) (F) | (FT. Hp0) |(FDB/"FWB)| KW (BTUH) | (‘F) |(FDB)| Kw FIRST FLOOR FIRST FLOOR
WSHP—1 | HORIZ. | 550 | HIGH | 0.31 [1/3| 12,600 14,700 | 3.0 | 86 | 40 | 755/63.2|1.20| 7,000 68 | 70 | 1.30 | 148 @ | 54 @] ® 100A | IMRL/TOOL ROOM 506 3 100B_ | IMRL/TOOL ROOM 506 3
WSHP—2 | HORIZ. | 340 | LOW | 0.27 [1/10] 5,600 6,300 |15 86 | 22 |75.3/62.9 |0.60| 3,200 68 | 70 | 063 | 148@| 50@| ® 101A_| COMPUTER ROOM 45 1 1018 | COMPUTER ROOM 45 1
WSHP—3 | HORIZ. | 356 | MED | 0.22 [1/10] 7,700 8800 | 30| 8 | 33 | 754/62.9 |0.84 1,400 68 | 70 | 097 | 132@ | 48@| @ 102A | CPO LOUNGE 340 6 1028 | CPO LOUNGE 340 6
WSHP—4 | HORIZ. [ 1,970 | HIGH | 0.45 | 1.0| 39,600 | 44,800 |9.0 | 86 | 35 | 75.4/62.8 380 7,000 68 | 70 | 370 | 144 Q] 53Q 103A_| CLOSET N/A N/A 1038 | CLOSET N/A N/A
WSHP—5 | HORIZ. | 516 | HIGH | 0.27 [1/3| 11,100 12,000 | 3.0 | 86 | 3.1 | 75.6/62.6 | 0.91 3,000 68 | 70 | 092 | 155@ | 52@| @ 104A | STAR #1 N/A N/A 104B_ | STAR #2 N/A N/A
WSHP—6 | HORIZ. | 370 | HIGH | 0.28 [1/10] 7,300 8400 |30 86 | 3.3 | 755/63.1]084 1,000 68 | 70 | 096 | 134@ | 46@| @ 105A | DET W 356 4 1058 | DET W 356 4
WSHP—7 | HORIZ. | 321 | HIGH | 0.37 [1/10] 3,700 5700 |15 86 | 32 | 73.6/655|0.48| 3,000 68 | 70 | 048 | 128@ | 53@| @ 106A | MATERIAL CONTROL 300 5 1068 | MATERIAL CONTROL 300 5
WSHP—8 | HORIZ. | 348 | LOW | 0.26 [1/10] 6,100 7000 |15 8 | 22 | 755/63.1]0.60 1,700 68 | 70 | 060 | 138 @] 50@| ® 107A_| MAINTENANCE CONTROL 300 5 1078 | MAINTENANCE CONTROL 300 5 E
WSHP—9 | HORIZ. | 425 | HIGH | 0.4 [1/10] 8,900 9,600 | 30| 86 | 32 |756/625|084| 3,100 68 | 70 | 097 | 134 @ | 48@| @ 108A | DET A 330 5 1088 | DET A 330 5
WSHP—10| HORIZ. | 526 | HIGH | 0.25 |1/3| 11,400 12,300 | 3.0 8 | 3.2 |75.7/62.6 0.90| 4,300 68 | 70 | 090 | 155 @ | 53 @] @ 109A | DET B 339 4 1098 | DET B 339 4 :
WSHP—11| HORIZ. | 350 | LOW | 0.25 [1/10] 6,600 7400 |15 86 | 22 | 75.6/62.7 | 0.60 1,400 68 | 70 | 060 | 138@ | 50@| ® 110A | DET C 335 6 110B | DET C 335 6
WSHP—12| HORIZ. | 350 | Low | 0.25 [1/10] 6,100 7200 |15 86 | 22 |758/63.3]0.60 1,000 68 | 70 | 060 | 138 @] 50@| ® 111A_| DET D 366 7 1118_| DET D 366 7
WSHP—13 | HORIZ. | 475 | HIGH | 0.40 |1/3| 10,800 13200 | 3.0 86 | 32 |749/64.2|090| 4400 68 | 70 | 092 | 155@ | 53@| © 1124 | TOILET 25 N/A 1128 | TOILET 25 N/A
WSHP—14 | HORIZ. | 525 | HIGH | 0.25 |1/3| 12,100 13500 | 3.0] 8 | 32 |75.7/62.6 | 091 2,000 68 | 70 | 094 | 154@] 55@| @ 114A_| QUALITY ASSURANCE 516 7 114B_ | QUALITY ASSURANCE 516 7
WSHP—15 | HORIZ. | 350 | LOW | 0.23 [1/10] 5,300 5900 |30 8 | 96 |758/62.9]045| 2,000 68 | 70 | 050 | 141 @] 62@| @ 1154 | SDO 115 2 1158 | SDO 115 2
WSHP—16 | HORIZ. | 336 | MED | 0.27 [1/10] 7,000 8000 |35 8 | 10.1 | 75.0/62.9 | 0.55 1,900 68 | 70 | 066 | 150@ | 58@| ® 116A_| CAREER COUNSELOR 126 3 1168 | CAREER COUNSELOR 126 3
WSHP—17 | HORIZ. | 900 | HIGH | 0.30 |1/3| 16,700 18,700 | 4.0 | 86 | 3.2 | 745/62.2 |1.39 3,200 68 | 70 | 148 | 160@ | 52@| OQ 117A | MAIN ADMIN. 133 2 1178 | MAIN ADMIN. 133 2
WSHP—18 | HORIZ. | 525 | HIGH | 0.25 |1/3| 11,200 12500 | 3.0] 86 | 32 | 75.8/62.9 | 0.91 3,000 68 | 70 | 094 | 155@ | 53@| @ 118A | 15T LT 112 2 1188 | 1ST LT 112 2 N
WSHP—19 | HORIZ. | 640 | HIGH | 0.27 |1/3| 13,300 14,700 | 3.0 | 86 | 40 | 75.3/62.3 | 1.21 2,300 68 | 70 | 1.30 | 148@ | 50@| ® 1194 | JC 20 N/A 1198 | JC 20 N/A
WSHP—20 | HORIZ. | 470 | HIGH | 0.26 |1/3| 10,600 11,900 | 3.0] 8 | 31 | 75.7/62.7 | 0.91 2,300 68 | 70 | 092 | 155 @ | 53@| @ 120A | MEN 560 N/A 1208 | MEN 560 N/A
WSHP—21| HORIZ. | 900 | HIGH | 0.29 [1/3| 17,400 19,500 | 4.0 | 86 | 3.2 | 74.4/62.3 | 1.39 3,500 68 | 70 | 150 | 160@ | 53@| OQ 121A | LOCKER RM 120 N/A 1218 | LOCKER RM 120 N/A
WSHP—22 | HORIZ. | 470 | HIGH | 0.26 [1/3| 9,900 11,700 | 3.0] 8 | 32 | 75.8/63.1 ] 091 3,600 68 | 70 | 093 | 155 @] 53@| @ 1224 | SHOWER 50 N/A 1228 | SHOWER 50 N/A
WSHP—23 | HORIZ. | 665 | MED | 0.26 |1/3| 15,300 17,100 | 40| 8 | 32 |75.6/62.5]1.30| 3,100 68 | 70 | 150 | 160@ | 54@| O 1237 | DET E 425 6 1238 | DET E 425 6
WSHP—24 | HORIZ. | 530 | HIGH | 0.25 |1/3| 10,800 11,700 | 30| 86 | 3.2 |76.2/63.0 |0.90| 2,800 68 | 70 | 093 | 155 @] 53@| @ 124A | ELECTRICAL - N/A 124B_| ELECTRICAL - N/A
WSHP—25 | HORIZ. | 526 | HIGH | 0.25 |1/3| 11,400 12,300 | 3.0 | 86 | 3.2 |757/626|090| 4,300 68 | 70 | 090 | 155@ | 53@| @ 125A | TELEPHONE - N/A 1258 | TELEPHONE - N/A e
WSHP—26 | HORIZ. | 425 | HIGH | 0.24 [1/10] 8,900 9600 |30 86 | 3.2 |756/625]0.84] 3,100 68 | 70 | 097 | 134 @] 48@| @ 126A | STARS 2 N/A N/A 1268 | STARS #1 N/A N/A 55 o XS
WSHP—27 | HORIZ. | 348 | LOW | 0.26 [1/10] 6,100 7000 |15 86 | 22 | 755/63.1 | 0.60 1,700 68 | 70 | 060 | 138@ | 50@| ® 127A | EM READY ROOM 526 3 1278 | EM READY ROOM 526 3 o
WSHP—28 | HORIZ. | 321 | HIGH | 0.37 [1/10] 3,700 5700 |15 86 | 32 | 73.6/655|0.48] 3,000 68 | 70 | 048 | 128@ | 53@| © 128A_ | MECHANICAL - N/A 1318 | CORRIDOR B 232 N/A Joesicy
WSHP—29 | HORIZ. | 370 | HIGH | 0.28 [1/10] 7,300 8400 | 30| 8 | 33 | 755/63.1 084 1,000 68 | 70 | 096 | 134 @ | 46@| @ 1294 | FIRE PROTECTION - - 1328 | ENTR. VESTIBULE 44 N/A ARCHTECT: s PATERs
WSHP—30 | HORIZ. | 516 | HIGH | 0.27 |1/3| 10,100 12,000 | 3.0 86 | 3.1 | 75.6/62.5 | 0.91 3,000 68 | 70 | 092 | 155 @] 52 @] @ 131A_| CORRIDOR A 232 N/A 1338 | ENTR. VESTIBULE 45 N/A NORFOLK. VIRGINIA. 23510
WSHP—31| HORIZ. [1,970| HIGH | 0.45 |1.0| 39,200 | 44,800 |9.0| 86 | 35 | 754/62.8 | 3.8 7,000 68 | 70 | 3.70 | 144 (| 53C 1324 | ENTR. VESTIBULE 44 N/A 134B | MAIN OFFICER 133 2 757-623-1641
WSHP—32 | HORIZ. | 356 | MED | 0.22 [1/10] 7,700 8,800 |30 86 | 3.3 |75.4/62.9 084 1,400 68 | 70 | 097 | 13.@ | 48 @] @ 133A | ENTR. VESTIBULE 45 N/A 1358 | | ST LT. STOWAGE 100 2 P
WSHP—33| HORIZ. | 340 | LOW | 0.27 [1/10] 5,600 6,300 | 1.5 86 | 2.2 |753/62.9]060]| 3,200 68 | 70 | 063 | 148@ | 50@| ® 134A | MAIN OFFICER 133 2 SECOND FLOOR (TST
WSHP—34 | HORIZ. | 550 | HIGH | 0.31 |1/3| 12,200 14,700 | 3.0 | 86 | 4.0 |755/63.2|1.20| 7,000 68 | 70 | 1.30 | 148 @] 54 @] ® 135A | | ST LT. STOWAGE 100 2 200B_| CORRIDOR B 268 N/A \;
WSHP—35 | HORIZ. | 350 | LOW | 0.25 [1/10] 6,600 7400 |15 86 | 22 | 756/62.7 | 0.60 1,400 68 | 70 | 060 | 138@ | 50@| ® SECOND FLOOR 201B | RECEPTION 58 2 |~
WSHP—36 | HORIZ. | 350 | LOW | 0.25 [1/10] 6,100 7200 |15 86 | 22 |758/63.3|0.60 1,000 68 | 70 | 0.60 | 138 @ | 5.0 ® 200A_| CORRIDOR A 268 N/A 2028 | ADMINISTRATION 420 6 e B
WSHP—37 | HORIZ. | 475 | HIGH | 0.40 |1/3| 10,800 13200 | 30| 86 | 32 |749/642|090| 4400 68 | 70 | 092 | 155@ | 53@| @ 201A | RECEPTION 58 2 2038 | ADMIN. OFFICER 105 2
WSHP—38 | HORIZ. | 525 | HIGH | 0.25 |1/3| 12,100 13500 | 3.0] 8 | 32 |75.7/62.6 | 091 2,000 68 | 70 | 094 | 154@] 55@| @ 202A_| ADMINISTRATION 420 6 204B_| DET OIC’S OFFICE 617 24 % S i
WSHP—39 | HORIZ. | 350 | LOW | 0.23 [1/10] 5,300 5900 | 3.0 86 9.6 | 75.8/62.9 | 0.45 2,000 68 | 70 | 050 | 141@ | 6.2 © 203A | ADMIN. OFFICER 105 2 2058 | DET W M.0. 237 4 o
WSHP—40| HORIZ. | 336 | MED | 0.27 [1/10] 7,000 8000 |35 8 | 10.1 | 75.0/62.9 | 0.55 1,900 68 | 70 | 066 | 150@ | 58@| ® 204A_| DET OIC'S OFFICE 617 24 2068 | TRAINING 13 2
WSHP—41| HORIZ. | 900 | HIGH | 0.30 [1/3| 16,700 18,700 | 4.0 | 86 | 3.2 | 745/62.2 |1.39 3,200 68 | 70 | 148 | 160@ | 52 @] OQ 205A | DET W M.O. 237 4 2078 | CLASSROOM 640 10 S 0 e
WSHP—42 | HORIZ. | 525 | HIGH | 0.25 |1/3| 11,200 12,500 | 3.0 86 | 32 | 758/62.9 | 0.91 2,600 68 | 70 | 094 | 155@ | 53@| @ 206A_| TRAINING 13 2 208B_| AR INTELLIGENCE 470 6 5 MTEJomy WEC [ore DG
WSHP—43 | HORIZ. | 640 | HIGH | 0.27 |1/3| 13,300 14,700 | 3.0 | 86 | 4.0 | 75.3/62.3 | 1.21 2,300 68 | 70 | 1.30 | 148@ | 50@| ® 207A | CLASSROOM 640 10 2098 | VAULT N/A N/A e v
WSHP—44 | HORIZ. | 470 | HIGH | 0.26 |1/3| 10,600 11,900 | 3.0 | 86 31 | 75.7/62.7 | 0.91 2,300 68 | 70 | 092 | 155 @] 53@| @ 208A_ | AR INTELLIGENCE 470 6 210B_| OFFICER'S READY ROOM STOWAGE 164 4 e B0/
WSHP—45 | HORIZ. | 900 | HIGH | 0.29 |1/3| 17,400 | 19,500 | 4.0 | 86 | 3.2 | 744/62.3 |1.39| 3,500 68 | 70 | 150 | 160@ | 53@| OO 209A | VAULT N/A N/A 211B | OFFICER'S READY ROOM 736 40 o WAL 201
WSHP—46 | HORIZ. | 470 | HIGH | 0.26 [1/3| 9,900 11,700 | 3.0] 8 | 32 | 75.8/63.1 ] 091 3,600 68 | 70 | 093 | 155 @] 53@| @ 210A_| OFFICER'S READY ROOM STOWAGE 164 4 2128 | PR STOWAGE 166 2 10§z
WSHP—47 | HORIZ. | 665 | MED | 0.26 |1/3| 15,300 17,100 | 40| 86 | 3.2 | 75.6/625 |1.30 3,100 68 | 70 | 150 | 160@ | 54 @] O 211A | OFFICER'S READY ROOM 736 40 2138 | PARACHUTE RIGGER 304 2 L 1=
WSHP—48 | HORIZ. | 530 | HIGH | 0.25 |1/3]| 10,800 11,700 | 3.0 86 | 3.2 |76.2/63.00.90| 4,300 68 | 70 | 090 | 155 @ | 53 @] © 212A_| PR_STOWAGE 166 2 214B_| EXEC. OFFICER 350 3 gié =
REMARKS: 213A | PARACHUTE RIGGER 304 2 2158 | COMMANDING OFFICER 336 10 g'% ‘13
@ SAME GPM AS COOLING. (® FLORIDA HEAT PUMP MODEL ECO18. (© FLORIDA HEAT PUMP MODEL ECO15. 214A_| EXEC. OFFICER 350 5 2168 | CLOSET N/A N/A i2 1€
@ E.S.P. DOES NOT INCLUDE FILTERS, COILS, OR INTERNAL CASING LOSSES. () FLORIDA HEAT PUMP MODEL ECO0S. ( FLORIDA HEAT PUMP MODEL EC007. g}gﬁ gfgyéND'NG OFFICER zii N1/OA g};g ETL@EET# ! Eﬁ Ejﬁ 'R -
) REFRIGERANT R—410a, 480 VOLT/3 PHASE. @ FLORIDA HEAT PUMP MODEL ECO12. @ FLORIDA HEAT PUMP MODEL EC024. 217A [ STAR #1 N/A N/A 2198 P20 122 1 ég &)
® REFRIGERANT R—410a, 265 VOLT/1 PHASE. FLORIDA HEAT PUMP MODEL ECO60. (@ PROVIDE UNIT WITH HOT GAS REHEAT. 218A | CLOSET N/A N/A 2208 | LEGAL m 1 3= = "
219A | PAO 122 1 221B | COMMAND MASTER CHIEF 17 1 33 > | W
220A_| LEGAL 11 1 2228 | JAN 30 N/A O é 2
221A | COMMAND MASTER CHIEF 17 1 2238 | MEN 210 N/A g &
222A_| JAN 30 N/A 224B_| LOCKER/SHOWER 140 N/A & EE A
223A | MEN 210 N/A 2258 | WOMEN 140 N/A w S |e
224A | LOCKER/SHOWER 140 N/A 226B_| LOCKER/SHOWER 70 N/A 5 z | =
225A | WOMEN 140 N/A 2278 | STORAGE 161 4 z %
226A_| LOCKER/SHOWER 70 N/A 228B_| OPS OFFICER 96 3 2= 5
227A | STORAGE 161 4 2298 | OPERATION'S 569 8 sE |2 ©
228A_| OPS OFFICER 96 3 230B_| NAVIGATION & FLIGHT PLANNING 530 6 22 le U
229A | OPERATION'S 569 8 231B | CLOSET N/A N/A -
230A_| NAVIGATION & FLIGHT PLANNING 530 6 2328 | STAR #2 N/A N/A = =
231A | CLOSET N/A N/A 2338 | COMMUNICATIONS 368 5 <85
232A_| STAR #2 N/A N/A 2348 | VAULT N/A N/A I
233A | COMMUNICATIONS 368 5 2358 | SAFETY & NATOPS 171 3 & § =
234A | VAULT N/A N/A 2368 | DET OIC'S OFFICE 284 2 A5 NOTED
235A | SAFETY & NATOPS 171 3 i vo. 1036784
236A_| DET OIC'S OFFICE 284 2 NAOOBS-11--D6589 0004~01
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1 2 | 3 | 4 5
£
PACKAGED 100% OUTSIDE AIR WATER SOURCE HEAT PUMP SCHEDULE
SUPPLY FAN ® EXHAUST FANGD COOLING HEATING (@) OUTSIDE_AIR_ENERGY WHEEL PERFORMANCE EXHAUST AIR_ENERGY WHEEL PERFORMANCE LEED_INFORMATION ¥
BASIS OF
Lﬁng TYPE [ CFM | RPM | ESP. | HP | CFM | RPM | ESP. | HP TEgLAI_'l' oPM | EWT.| HpO 4P (.EF'S';‘/ (.LF'G‘;'/ c Ag/la%m EWT. | EAT. | LAT. SléMAMTER Slﬂ“:\"}ER WINTER V‘I’_'TER WHEEL SlEJMAMTER SLL'“:\"}ER V‘QTER V\|I_IT$R EER @ ARI|COP @ ARI REMARKS DESIGN
OA | MAX. | (IN. Hy0)| MIN. J EXH. AIR | MAX. | (IN. Hp0)] MIN. | ) () (T 100 gy | “ewe) | ) | P | P | Pl erop ey | crosrwe)| BAT CF)|crosArwy| BT % | (roB/%RH) | (FDB/AFWB) FDB/%RH) (FDB/"FWB)
PWSHP—1 | HORIZ. | 2,569 | 1,107 | _0.72_| 1.5 | 1,550 | 907 | 0.87 | 0.75 | 161,700 | 35 | 90 | 2.9 |82.4/70.8]51.2/50.8] 155,200 | 68 | 47.2 |103.7| 92/77 | 82.4/708 | 20 | 47.2/39.6 | 56.6 | 75/60 | 90.9/76.5 | 68/35 | 23/19.4 18.3 5.8 [2O) @)
PWSHP—2 | HORIZ. | 2,569 | 1,107 | 072 | 15 | 1,550 | 907 | 0.87 | 0.75 | 161,700 | 35 | 90 | 2.9 [82.4/70.851.2/50.8| 155,200 | 68 | 47.2 |103.7 | 92/77 | 82.4/708 | 20 | 47.2/39.6 | 56.6 | 75/60 | 90.9/765 | 68/35 | 23/19.4 18.3 5.8 [@)6) [©)
REMARKS:
(D 480V/38, MCA = 45.2, MOCP = 50. ® REFRIGERANT R—410a.
@ PROVIDE 20KW EMERGENCY ELECTRIC HEATING COIL WITH SCR CONTROLS. (@ FLORIDA HEAT PUMP MODEL RT180—445C. §
@ ES.P. DOES NOT INCLUDE FILTERS, COILS, ENERGY RECOVERY WHEEL, FAN, OR INTERNAL CASING LOSS.
@ SAME GPM AS COOLING. &
(B PROVIDE MODULATING HOT GAS REHEAT, 57 MBH MIN. CAPACITY, WITH A LAT. OF 75.5°FDBT.
TAG TYPE FACE SIZE (IN.) | NECK SIZE (IN.) THROW MAX_ AIR AP W.C. | MIN. THROW MAX. NC INPUT__[\eT 18R OUTPUT FUEL FIRING BOILER
D1 CEILING DIFFUSER 6x6 6x6 2 WAY CORNER 0.08 5-9' 25 UNIT TYPE BTUH | WATER — BTUH FUEL RATE (MAX.) | VOLT/PHASE | BOILER |CIRCULATOR| ~ REMARKS ~ |BASIS OF
D2 CEILING DIFFUSER 9x9 9x9 4 WAY 0.08 7-11 27 NO. () (MIN.) CU. FT/HR FLA LA DESIGN N AT
D3 CEILING DIFFUSER 12x12 12x12 4 WAY 0.06 7-9" 24 ‘
D4 CEILING DIFFUSER 9x9 9x9 2 WAY CORNER 0.08 5-9 25 B-1 | CONDENSING MODULAR | 202,500 164,100 NATURAL GAS | 202.5 120/1 6.7 8.8 [0]0IO) @)
D5 CEILING DIFFUSER 6x6 6x6 4 WAY 0.08 5-8 25 B—2 | CONDENSING MODULAR | 202,500 164,100 NATURAL GAS | 202.5 120/1 6.7 8.8 [0]0I6) @)
D6 CEILING DIFFUSER 6x6 66 2 WAY 0.08 5-9 25
D7 CEILING DIFFUSER 6x6 6x6 1 WAY 0.08 6-12 25 REMARKS:
D8 CEILING DIFFUSER 6x21 6x21 4 WAY 0.08 @ 28 @ 4WC. MIN./10.5WC. MAX. GAS PRESSURE.
DD190 gg:ﬂzg B:EEEEEE 66“98 6;’98 1 m: 8'82 % gg @ PROVIDE BOILER WITH MANUFACTURERS CONDENSATE NEUTRALIZATION FILTER/KIT. sy, el
o CELING DIFFUSER o5 e VAT 009 ) 5 (® PROVIDE BOILER WITH CONGENTRIC VENT/COMBUSTION AIR WALL KIT. Q4 o
512 CELING DIFFUSER 1615 T~E WA 009 15 % (@ BOILER MANUFACTURER SHALL PROVIDE BOILER CIRCULATOR PUMP, 37 GPM. ] gESIeN
013 CEILING DIFFUSER 9 o TVAY 009 % (® BOILER AND BOILER CIRCULATOR PUMP REQUIRE SEPARATE ELECTRICAL CONNECTIONS. ARCHTECT-Blcn e LU
D14 CEILING DIFFUSER o9 90 3 WAY 0.09 10" 30 (® PROVIDE BOILER WITH "SMART SYSTEM” DIGITAL OPERATING CONTROL. NORPOLK. VIRGINIA. 355 10
@ LOCHINVAR KNIGHT XL KBN40O. 75{:623-'64'
R TRANSFER GRILLE 6x6 6x6 N/A 0.09 N/A 24 *'CI'ST
R2_ | RETURN AR FILTER GRILLE 12x12 12x12 N/A 0.09 @ N/A 26 L
R3 | RETURN AR FILTER GRILLE 16x16 16x16 N/A 0.09 (2 N/A 26 EXHAUST FAN SCHEDULE L
R4 RETURN AR FILTER GRILLE 10x10 10x10 N/A 0.09 ( N/A 26 ESP.— RPM |TIP SPEED| HP BASIS OF —
RS TRANSFER GRILLE 14x14 14x14 N/A 0.03 N/A 26 UNITNO. | SERVICE TYPE 1 DRIVE 1 CFME 10000 @ | (MAX.) | FPM MAX. | (MIN.)[VOLT/PHASE | REMARKS | "pegioy
R6 TRANSFER GRILLE 8x8 8x8 N/A 0.09 N/A 24 EF—1 MECH. ROOM [@) BELT [1,012 0.33 EF-1 - 1/3 ] 120/1 [©) ® —
=] EXHAUST GRILLE x4 x4 N/A 0.09 N/A 24 REVARKS:
g E:H:ﬂg gg:ttg g:g g:g L';: 8‘82 L';: g: (D PROVIDE WITH BACKDRAFT DAMPER WALL HOUSING, HOUSING GUARD, AND WEATHER HOOD. S
' @ SIDEWALL PROPELLER FAN. e WIF o WG o DG
s (® DOES NOT INCLUDE DRIVE LOSSES. e e
LK GREENHECK MODEL SBE SIZE 20. e /e
(D SHORT SIDE = 4, LONG SIDE = 12", @ INCLUDES FILTER MEDIA AP. ® o WAY 11, 2012
[=} <
@ SHORT SIDE = 3, LONG SIDE = 7. f0i %
s
@ SHORT SIDE = 6, LONG SIDE = 10" CLOSED CIRCUIT COOLER SCHEDULE §%§ 1
CAPACITY | EAT.— EWT | LwT. FAN_DATA BASIS OF P g
UNIT NO- | e (Min.) |FoB/Fwa| SPM | ()" | CF)" [QTY. TP (MIND]VOLT/PRASE] "-MARKS | "DESIGN 857)2
z 4
PUMP SCHEDULE cce—1 13092 | 91/77 | 218 | 97 | 8 | 2 | ® 280/3 | @06 | O s |1 &
g =5
DESIGN CONDITIONS APPROX. IMPELLER En =
PUMP NO. | VOLT/PHASE SERVICE WATER TEMP. | TypE HP (MIN.) |RPM (MAX. REMARKS | BASIS OF REMARKS: 3= (@)
/ (F) GPM | rerD (T) Jerricency (uing| T (M) (MAX.)| DIAMETER INCHES DESIGN (@ MARLEY MODEL MCF7045NO8TRRG-1. Eé D
P-1 480/3 LOOP_WATER 601090 | (D | 218 124 60 15 1750 11.75 [©XC @ (@ PROVIDE UNIT WITH INSULATED DISCHARGE HOOD AND POSITIVE CLOSURE DAMPERS. is L ]
P-2 480/3 LOOP WATER 60 TO 90 [©) 218 124 60 15 1750 11.75 [©)C @) @ 1 - 7%HP MOTOR, MOTOR IS 2 SPEED. z8 : 2’
@ 3 HP SPRAY PUMP. S o o
REMARKS: ® 6KW SUMP HEATER. T QE 3
(D BASE MOUNTED CENTRIFUGAL TYPE. (3 VARIABLE FLOW/SPEED. i S | o
Z
(@ B&G MODEL 1510 SIZE 26. (@ BASE—MOUNTED. 5] bz %
EQUIPMENT CAPACITIES: z %
EXPANSION TANK—1 (ET=1);  SHALL BE ASME RATED FOR 125 PSIG WORKING PRESSURE AND SHALL BE 212 o
UNIT HEATER SCHEDULE CAPTURE AR TYPE WITH A MINIMUM ACCEPTANCE VOLUME OF 34 GALLONS. sE B ©
BASIS OF DESIGN = B&G MODEL R—4. g |y
UNIT NO. | TYPE (AP A | T ooty | EAT4-AT [vouT/prase | RewaRks AIR_SEPARATOR-1_(AS— SHALL BE ASME RATED FOR 125 PSIG WORKING PRESSURE AND SHALL HAVE N E
: ' ' : A PRESSURE DROP NOT EXCEEDING 6 FEET WITH A 218 GPM FLOW RATE. = =
EUH—1 | HORIZONTAL | 360 8,874 | 26 | 1 | 1/30 | 55/77 277/1 BASIS OF DESIGN = B&G MODEL HFT—90V. =L E
EUH-2 | HORIZONTAL | 360 8874 | 26 | 1 | 1/30 | 55/77 277/1 HE
& § Z
o =
REMARKS: SCALE: AS NOTED
(D PROVIDE WITH ADJUSTABLE HORIZONTAL LOUVERS. oo vo:__ 1008784
N40085—11-D~6589 0004—01
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CONDENSER WATER SUPPLY PIPING
CONDENSER WATER RETURN PIPING
HEATING WATER SUPPLY PIPING
HEATING WATER RETURN PIPING

ANALOG INPUT
ANALOG OUTPUT
ACTUATOR VALVE
BINARY INPUT

BINARY OUTPUT
TEMPERATURE SENSOR

THERMOSTAT, COOLING ONLY

THERMOSTAT, HEATING ONLY

CURRENT RELAY SENSOR
DAMPER OPERATOR

FLOW SENSOR

STATIC PRESSURE SENSOR
DIFFERENTIAL PRESSURE SENSOR
VALVE OPERATOR

FLOW METER

HUMIDITY SENSOR

LN

~—
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RH

SP
SS

HIGH STATIC PRESSURE SENSOR
STARTER

AIR FLOW MONITORING STATION
EVAPORATOR

HOT GAS REHEAT

OUTDOOR AIR TEMPERATURE SENSOR

COMPRESSOR

DIRECT EXPANSION COIL
EXHAUST FAN

HOT GAS REHEAT

HOT WATER

NORMALLY CLOSED
REVERSING

PUMP

PRESSURE

RELATIVE HUMIDITY

SPRAY PUMP
SAFETY SWITCH

SYSTEM POINT LIST

SYSTEM POINT
DESCRIFTION ANALOG BINARY SYSTEM FEATURES
INPUT OUTPUT | INPUT | OUTPUT |ALARMS | PROGRAMS
w
£
i
= Bl
w w 5=
: i G| 8| | SRR
MISCELLANEOUS SYSTEM [B o[BI glull (S 22050
sl slzE 2z <18 o8l | | [2[zf21S
POINTS ElE oS 2|0 |w b6 |G [s] I|5|w|m NOTES:
INETWORK LIGHTING CONTROL SYSTEM X X QTY AS REQD BY SYSTEM
DUCTLESS SPLIT SYSTEMS (DSS) X X PAPARARA TYP OF (2) SYSTEMS
HEAT TRACE MONITORING 1 | | E S .4 1 RS R = |_|_|TYP OF (3) CIRCUMS
NATURAL GAS CONSUMPTION X X TYP OF (1) METER
DOMESTIC BOOSTER PUMP X X X TYP OF (1) METER
POWER METERING x| x| x X X TYP OF (2) METERS
DOMESTIC WATER METERING X P TYP OF (1) METER
(CLOSED CIRCUIT COOLER MAKEUP WATER METERING X X TYP OF (4) METER
Isaiwmz
MISCELLANEOUS POINTS & SEQUENCES
[A]
YT
—LR— ¢ LWVR——
=
B lis— @ LWs——pp—

SYSTEM POINT LIST

NETWORK LIGHTING CONTROL SYSTEM:
THE DDC CONTROLLER SHALL MONITOR AND CONTROL ALL POINTS SPECIFIED.

POWER METERING: (2 METERS TOTAL: MOTOR CONTROL CENTER A AND MOTOR CONTROL
CENTER B.
THE DDC CONTROLLER SHALL MONITOR ALL POINTS SPECIFIED.

NATURAL GAS METERING:
THE DDC CONTROLLER SHALL MONITOR SINGLE POINT.

DOMESTIC BOOSTER PUMP:
THE DDC CONTROLLER SHALL MONITOR, CONTROL AND ALARM ALL POINTS SPECIFIED IN
THE POINTS LIST.

DOMESTIC WATER METER:
THE DDC CONTROLLER SHALL MONITOR AND ALARM SINGLE POINT.

CLOSED CIRCUIT COOLER MAKEUP WATER METER:
THE DDC CONTROLLER SHALL MONITOR.

HEAT TRACE CONTROL AND MONITORING:

THE DDC CONTROLLER SHALL ENABLE THE INDIVIDUAL HEAT TRACE CIRCUITS FOR THE
LOOP WATER AND MAKE-UP WATER ON A FALL IN OUTSIDE AIR TEMPERATURE BELOW
THE SETPOINT (ADJUSTABLE, INITIALLY SET AT 40 DEGREES F) OF THE DDC
CONTROLLER. ~ THE DDC SYSTEM SHALL MONITOR THE STATUS OF THE HEAT TRACE
FOR MONITORING AND ALARMING. IF THE DEVICE GOES INTO ALARM, IT SHALL SEND
AN ALARM TO THE HOST WORKSTATION.

SEQUENCE OF OPERATION; LOOP WATER SYSTEM CONTROL:

WHENEVER THE DDC CONTROLLER SENSES THAT ANY OF THE FOLLOWING TAKES PLACE
THE DDC CONTROLLER SHALL ENERGIZE A LOOP WATER PUMP (P—1 OR P-2) TO RUN
CONTINUOUSLY: ANY WATER SOURCE HEAT PUMP OR PACKAGED WATER SOURCE HEAT
PUMP THAT REQUIRES HEAT OR COOLING, OR THE OUTDOOR AIR TEMPERATURE FALLS
BELOW 45 DEGREES FAHRENHEIT. ONLY AFTER THE SYSTEM PUMP HAS PROVEN FLOW
WILL THE EQUIPMENT SERVED BE ABLE TO START.

ON A FALL IN LOOP WATER SUPPLY TEMPERATURE BELOW THE HEATING SETPOINT (68°F,
FIELD ADJ.) OF THE DDC CONTROLLER, THE DDC CONTROLLER SHALL ENERGIZE THE
HEATING WATER SYSTEM TO MAINTAIN LOOP TEMPERATURE SETPOINT.

ON A RISE IN TEMPERATURE ABOVE THE COOLING SETPOINT (86°F, FIELD ADJ.) OF THE
DDC CONTROLLER, THE DDC CONTROLLER SHALL POSITION THE CLOSED CIRCUIT COOLER
DAMPER FULLY OPEN. ON A CONTINUED RISE IN TEMPERATURE THE DDC CONTROLLER
SHALL ENERGIZE THE SPRAY PUMP, ON A FURTHER RISE IN TEMPERATURE, THE DDC
CONTROLLER SHALL ENERGIZE THE CLOSED CIRCUIT COOLER FAN TO LOW SPEED, AND
ON A FURTHER RISE IN TEMPERATURE THE CLOSED CIRCUIT COOLER SHALL GO TO HIGH
SPEED. ON A FALL IN SUPPLY WATER TEMPERATURE THE REVERSE SEQUENCE SHALL
OCCUR.

ALL HEAT PUMPS SHALL BE ORGANIZED IN ZONES SO THAT DURING INITIAL MORNING
STARTUP, ALL HEAT PUMPS WILL NOT ENERGIZE AT THE SAME TIME. THE DDC
CONTROLLER SHALL BE PROGRAMMED TO STAGGER THE START OF EACH ZONE.

DATE
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300 EAST MAIN STREET
NORFOLK, VIRGINIA 23510
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B.AS'N SYSTEM POINT WHENEVER THE LOOP TEMPERATURE FALLS BELOW AN ADJUSTABLE SETPOINT OF 45°F OR  [emcs wvees
] DESCRIPTION ANALOG BINARY SYSTEM FEATURES, RISES ABOVE AN ADJUSTABLE SETPOINT OF 100°F (HIGH AND LOW TEMP ALARMS) THE L
BO DDC CONTROLLER SHALL DE—-ENERGIZE ALL WATER SOURCE HEAT PUMPS AND PACKAGE e _2012 |
< Tomts HA| INPUT OUTPUT| INPUT | OUTPUT ALARMS _ WATER ‘SOURCE. HEAT PUMPS. N S
— 122
» o LOOP WATER PUMP CONTROL (TYPICAL FOR P-1 & P-2) 3 %g =
5 @ 2lg = THE H-O-A SELECTOR SWITCH, LOCATED ON THE FACE OF THE VFD WILL INDEX A PUMP |2 H &«
2 g EaEd i FOR OPERATION, ONE PUMP IS FOR STANDBY. WHEN THE H-O-A SWITCH IS PLACED IN |§ < “|2 N
LOOP WATER |5|2 8l §;;: EE| 55 THE “AUTO” POSITION, OPERATION OF THE PUMP WILL BE FULLY AUTOMATIC AND AS g% € > | 5
= |w w b w =13 @ = )
BOLER SYSTEM g g B £ g 5 Bsl | NoTES. DESCRIBED HEREAFTER. 2= 5 -
CIRCULATOR CCC FAN- 2 SPEED X | Ix X| x| || THE DDC SYSTEM SHALL START THE LEAD LOOP WATER PUMP THROUGH DDC ég o =
CCC SPRAY PUMP [se X vl |1 START/STOP CONTACTS AND PUMP SAFETY CONTROLS. SHOULD THE PUMP SAFETY g < | @
T 1 CONTROLS SENSE AN ABNORMAL MOTOR OPERATING CONDITION, THE PUMP WILL STOP g§ w | S
INLET DAMPERS 1x | AND INPUT AN ALARM SIGNAL TO THE DDC. SHOULD SAFETY CONTROLS STOP THE 5 > | =
CCC BASIN X ' i [ PUMP, A MANUAL RESET ACTION WILL BE REQUIRED BEFORE THE PUMP CAN RESTART. O < | <
T Tl IF THE SELECTED LEAD PUMP'S PROOF SWITCH DOES NOT DETECT FLOW WITHIN 30 g m e
BOLER ] LOOP RETURN X : XX | IX] | SECONDS FROM THE START SIGNAL, THE DDC WILL DE—ENERGIZE THE FAILED PUMP, £ xc | =
CIRCULATOR LOOP SUPPLY X | xx| | Ix START THE LAG PUMP, AND TRANSMIT A PUMP FAILURE ALARM MESSAGE TO THE 0 < | ©
| CENTRAL COMPUTER OPERATOR WORKSTATION AND ALARM PRINTER. THE LAG LOOP g o | =
P X L X X% X WATER PUMP WILL START AND RUN CONTINUOUSLY. A PROGRAMMED ANTI-RECYCLE G zZ |
P2 X L] Ix xlx| | Ix TIMER WILL PREVENT PUMP SHORT CYCLING. THE DDC WILL ALTERNATE LEAD AND LAG Z < |2
B % - - PUMPS ON A WEEKLY BASIS. THE LOOP WATER PUMPS CONTROLLER SHALL CONTROL o |« T =
BOILER CONTROL - i —— : THE LEAD PUMP'S VFD TO CONTROL THE SPEED OF THE PUMP TO MAINTAIN THE wls @ [ 5
PANEL FLOW METER X f f REQURED PRESSURE DIFFERENTIAL IN THE SYSTEM. LOCATE THE PRESSURE DIFFERENTIAL |55 Eg IL_‘L’ ©
| 11 SENSOR WHERE INDICATED ON THE HVAC CONTROL DIAGRAMS. TARGET PRESSURE Rl E Q
S‘.ﬁtiiﬁ%:‘ﬁ X =T DIFFERENTIAL IS 10 PSI. THE PRESSURE DIFFERENTIAL SENSOR SHALL BE FIELD E% =z - %
PRESSURE CONTROL | |x [ ]| ADJUSTABLE, AS THE SYSTEMS REQUIRED PRESSURE DIFFERENTIAL WILL HAVE TO BE 5 & g
————— CALCULATED/MEASURED AT COMPLETION OF THE INSTALLATION OF THE LOOP WATER ggg =
BOILER—1 \ BOILER-2 |: SYSTEM. §3 § =2
£ =
EE{.LEEF CONTROL IF THE H-0-A SWITCH IS PLACED IN THE “HAND" POSITION, THE DDC START/STOP 8 =
CONTACTS WILL BE BYPASSED, AND THE PUMP WILL START THROUGH SAFETY CONTROLS ~ [5=  AS NOTED
AS PREVIOUSLY DESCRIBED. THE “HAND” POSITION OF THE H—O-A SWITCH WILL NOT SR 1038784
BYPASS SAFETY CONTROLS, AND THESE CONTROLS WILL REMAIN CAPABLE OF STOPPING NAOOBEA1--D- 6589 0004-01
LOOP WATER SYSTEM CONTROL DIAGRAM THE PUP A5 PREVOUSLY DESCREED e e
12615739
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1 2 | 3 4 5
SEQUENCE OF OPERATION: HOT WATER SYSTEM CONTROL: 0] £
N
THE BOILER MANUFACTURER'S CONTROLS WILL CONTROL THE STAGING OF THE TWO BOILERS X u
BASED ON LOAD DEMAND AND CONTROL INDIVIDUAL BOILER CIRCULATING PUMPS. THE DDC e TP s
WILL START HEATING WATER PUMPS AND ENABLE THE BOILERS THROUGH THE BOILER i T
MANUFACTURER'S SEQUENCING PANEL, AND PROVIDE A SIGNAL TO THE MANUFACTURE'S DUCTED EXHAUST NC. EXHAUST
SYSTEM POINT LIST CONTROL PANEL TO CONTROL THE HEATING WATER SUPPLY TEMPERATURE TO THE BUILDING. TRANSFER AR AR FLow T LOVER
P BOILERS WILL OPERATE IN SEQUENCE AND MAINTAIN LEAVING HEATING WATER TEMPERATURE T
THROUGH THEIR OWN CONTROLS BASED ON AN EXTERNAL HEATING WATER TEMPERATURE
DESCRIPTION ANALOG BINARY SYS FEATURES CONTROL SIGNAL FROM THE DDC SYSTEM. IF THE SYSTEM LOAD SHOULD BEGIN TO FALL @
INPUT OUTPUT| INPUT [ OUTPUT ALARMS BELOW THE LOAD CAPACITY OF THE BOILERS, THE BOILER MANUFACTURER'S SEQUENCING THeruosTaT (D
T T CONTROL PANEL WILL SEQUENCE OFF BOILERS SO THAT NO MORE BOILERS ARE IN
s OPERATION THAN IS REQUIRED TO MEET THE REDUCED LOAD. THE BOILER MANUFACTURERS
i g SEQUENCING CONTROL PANEL WILL ALTERNATE LEAD AND LAG BOILERS ON A WEEKLY BASIS.
s\ B 2| LE THE DDC CONTROLS WILL ENABLE AND DISABLE THE BOILERS, MONITOR HEATING WATER SYSTEM POINT LIST §
S 2| Bk SUPPLY AND RETURN TEMPERATURE, AND MONITOR BOILER ALARM STATUS. SYSTEM POINT
HEATING WATER |2 |8 L Bl SEE DESCRIPTION ANALOG BINARY SYS FEATURES
SYSTEM P g 3BEE SR NOTES: BOILER CONTROL (TYPICAL FOR B—1 AND B-2): INPUT[OUTPUT| INPUT| OUTPUT ALARMS i
T é AFTER THE DDC HAS STARTED THE LEAD LOOP WATER PUMP, THE DDC WILL ENABLE THE :
BOLER X x| || x| || XIXIX] IX] || Inores LEAD BOILER THROUGH THE BOILER MANUFACTURER'S SEQUENCING CONTROL PANEL. THE & | '
BOILER CIRC. PUMP x| 1] | : i [T Thores LEAD BOILER WILL START AND OPERATE TO MAINTAIN LEAVING HEATING WATER TEMPERATURE =
EE 1 : a AT IS SETPOINT THROUGH ITS OWN CONTROLS. THE BOILER MANUFACTURER'S SEQUENCING 8
HEATING WATER SUPPLY _|X [ {1 | Xix| | x| CONTROL PANEL SHALL SELECT A DIFFERENT BOILER WEEKLY TO ACT AS THE LEAD, INDEXING - s i w
HEATING WATER RETURN |X | | x|x| | x| THE OTHER BOILER AS LAG BOILER IN SEQUENTIAL ORDER. g F 5 s
EF-1 = 5 3z z NOTES
Returntosorers x| | | L f L LLELL L] {1 XX | X - THE BOILER MANUFACTURER'S SEQUENCING CONTROL PANEL SHALL STAGE THE BOILERS TO B
SUPPLY TO LOOP X | | xIx| | |x MAXIMIZE TIME SPENT AT THE LOWEST FIRING RATE, MAXIMIZING EFFICIENCIES. EXHAUST FAN START/STOP X X
[SENERAL NOTES: NOTE 1 TRIAL EACH BOLER SHOULD THE HEATING WATER SUPPLY TEMPERATURE BEGIN TO FALL BELOW ITS CALCULATED EXHAUSTEANSTATLS {4 X T i
SETPOINT, THE BOILER MANUFACTURER'S SEQUENCING CONTROL PANEL SHALL SEQUENCE ON EXHAUST ARDAMPER STATUS X
THE ADDITIONAL BOILER TO MAINTAIN HEATING WATER SETPOINT. SHOULD THE HEATING [ceneraL notes:
WATER SUPPLY TEMPERATURE BEGIN TO RISE ABOVE ITS CALCULATED SETPOINT, THE REVERSE
HEATING WATER SYSTEM HILL OCCUR.
NOT TO SCALE
EXHAUST FAN EF-1 CONTROL DIAGRAM
NOT TO SCALE
DESIGN
SYSTEM POINT LIST SEQUENCE OF OPERATION; PWSHP—1 (TYPICAL FOR PWSHP—2): ‘"‘5’38‘?&"“%"’3%?2‘:’]'2
ETER R PWSHP—1 MANUFACTURER'S CONTROLS SHALL CONTROL ITS OPERATION BASED ON DISCHARGE AIR TEMPERATURE. THE DDC SHALL ENABLE THE PWSHP THROUGH THE MANUFACTURER'S SEQUENCING PANEL AND PROVIDE A SIGNAL TO | NORFOLK. VIRGINIA 23510
DESCRIPTION ANALOG BINARY SYS FEATURES THE PANEL TO CONTROL THE UNIT'S DISCHARGE AR TEMPERATURE BASED ON AN EXTERNAL CONTROL SIGNAL FROM THE DDC SYSTEM. THE DDC CONTROLS SHALL ENABLE AND DISABLE THE PWSHP, AND THE FOLLOWING MINIMUM 7576231641
BACNET POINTS SHALL BE AVAILABLE: DISCHARGE AIR TEMPERATURE, SUPPLY FAN STATUS, SUPPLY FAN ALARM, EXHAUST AIR TEMPERATURE, EXHAUST FAN STATUS, HOT GAS REHEAT VALVE POSITION, OCCUPANCY STATE, COOLING
INPUT OUTPUT] INPUT | QUTPUT ALARMS STATUS, EMERGENCY ELECTRIC HEAT STATUS AND OUTDOOR AIRFLOW QUANTITY.
100% OUTDOOR AIR | |, DURING MORNING WARM-UP AND/OR MORNING COOL-DOWN PWSHP—1 SHALL REMAIN DE-ENERGIZED. AT OCCUPANCY TIME, THE DDC CONTROLLER SHALL ENABLE PWSHP—1 ONLY AFTER LOOP WATER FLOW HAS BEEN PROVEN. ON A
UNIT: PWSHP-1 C =| @ ol | | SIGNAL FROM THE DDC CONTROLLER, PWSHP—1 SHALL BE ENABLED, THE HEAT WHEEL, SUPPLY AND EXHAUST FANS SHALL BE ENERGIZED AND RUN CONTINUOUSLY AND THE OUTSIDE AR AND EXHAUST AR DAMPERS SHALL BE —
(TYPICAL FOR 2l |u I8 : z OPENED FULLY. THE DDC CONTROLLER SHALL MONITOR THE QUANTITY OF OUTSIDE AR DELIVERED BY AN AR FLOW MONITORING STATION MOUNTED IN THE OUTSIDE AIR STREAM.
E E 2 O |~ Foll TH 5
PWSHP-2) 2zl s N g <82 UNIT SHALL MAINTAIN A CONSTANT DISCHARGE AIR TEMPERATURE OF 75'F. ON A FALL IN DISCHARGE AIR TEMPERATURE TO THE SETPOINT OF THE DDC CONTROLLER, THE CONTROLLER SHALL MODULATE THE EMERGENCY ELECTRIC o oo W
B 8 El5s G E £ NOTES: | HEAT. ON A RISE IN DISCHARGE AR TEMPERATURE TO THE SETPOINT OF THE DDC CONTROLLER, THE CONTROLLER SHALL MODULATE CLOSED TO THE COIL. ON A CONTINUED RISE IN DISCHARGE AR TEMPERATURE THE CONTROLLER e
I e e T Tl SHALL ENERGIZE MECHANICAL COOLING IN STAGES. HOT GAS REMEAT SHALL BE ENABLED IN CONJUNCTION WITH COOLING TO MAINTAIN CONSTANT DISCHARGE AR TEMPERATURE.
[ExHausT AR X xix| | |x WHENEVER THE ADJUSTABLE SETTING OF THE FREEZESTAT IS REACHED (35°F), THE FREEZESTAT SHALL STOP THE UNIT SUPPLY AND EXHAUST AR FANS, CLOSE THE OUTSIDE AIR AND EXHAUST AIR DAMPERS AND SEND AN ALARM TO  [oremmio i
e %% | Ixx] T I THE HOST WORK STATION. o MIF orw WFC Jone_ DG
WHEEL ENTERING X XKL X ON DETECTION OF PRODUCTS OF COMBUSTION, THE SMOKE DETECTOR SHALL STOP THE UNIT SUPPLY AND EXHAUST AR FANS, CLOSE THE OUTSIDE AR AND EXHAUST AR DAMPERS AND SEND AN ALARM TO THE HOST WORK STATION  [omseicr
WHEEL LEAVING X X |% % AND FIRE ALARM SYSTEM. oATE MAY 11, 2012
] =
E ViELEGHEAT X XX| X DURING UNOCCUPIED TIME, THE DDC CONTROLLER SHALL DISABLE PWSHP—1. ON A SIGNAL FROM THE DDC CONTROLLER, PWSHP—1 SHALL BE DISABLED, THE HEAT WHEEL, SUPPLY AND EXHAUST FANS SHALL BE DE-ENERGIZED AND §9§ Z
SuPPLY FAN N X X X THE OUTSIDE AR AND EXHAUST AR DAMPERS SHALL BE CLOSED FULLY. PWSHP—1SHALL NOT OPERATE IN UNOCCUPIED MODE EXCEPT FOR FREEZE—PROTECTION PURPOSES. N 2
EXHAUST FAN X X X X % é g N
WHEEL FAN X X X X g g 2 24
g2 | > | ©
UNIT ENABLE/DISABLE X = |1Z | =
LOOP WATER LEAVING X XX X El m g é =| V,_"
HGRH VALVE X [OPs | 2z O %
£ < |8
CUTSIDE AR DAMPERS X% FLTER Low Sffs  stace 1 STAGE 2 s § e g
EXHAUST AIR DAMPERS X /; S(NHAUST AR — 4 Pﬁs‘ ! PSS [A] o] SOLATION VALVE = 8 : =z
— Vi
EXHAUST — EXHAUST Vo
HIGH STATIC PRESSURE X| X jt- ;/ R . (ZD m Q
FREEZE STAT % X // — COMP. WATER OUT T o §
N.C. — WATER IN w < [5)
SMOKE DETECTOR £S b — (TYP OF 2 COMPRESSORS) % (5 %:
EVAPORATOR X X X IE_EI X = (;) <Z( =
COMPRESSOR STATUS X X TYP QTY OF 2 = TOEEL Wi oL & [B1] w T |
[60] = ENABLE}DISABLE <] I £
LCW PRESSURE X X TYP QT OF 2 — m HSP . % § 8?) 8
—— T 5 o 1
HIGH PRESSURE b X TYP QTY OF 2 = SUPPLY AR —_— P . (_Tl) 2 L_IL g
1ST STAGE DX X TYP QTY OF 2 /; =3 3 — E< |= =
outsbE\ A =& © = z SUPPLY T k= =
2ND STAGE DX X TYP QTY OF 2 AR o S = =} AR e 5 E;
FILTER DIFFERENTIAL PRESSURE X X TYP QTY OF 2 //NC =3 a ? — ? § § ? ézx n
Lo — — -
GENERAL NOTES: NOTE 1: SMOKE DETECTOR AND HIGH STATKS SWITCH WIRED IN SERIES TO EMERGENCY SHUTDOWN CIRCUIT = 1] R | = X - i z § :>(‘
& mlw g 5] i E
/N SCALE: AS NOTED
Gl & = = = - 2 SO Seewr e
CLOSE DAMPERS N40085—-11-D-6589 0004-01
NAVFAC DRAWING NO.
PWSHP-1 CONTROL DIAGRAM (TYPICAL FOR PWSHP-2) 12615740
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REV. COMP COMP

VALVE SS ALARM ] 80]
5] [o ISOLATION VALVE
(5] L
& con. R WATER OUT
WATER IN
NOTE:
HORH FOR WSHP—17, 21, 41,
AND 45 ONLY.
B #la
FILTER 2T
D ) SUPPLY
FAN
RETURN =
AR 2 supLY
T
X
ZONE TEMP SENSOR [7g] FOR WSHP-17, 21, 41,
W/ SETPOINT AND 45 ONLY

WATER SOURCE HEAT PUMP CONTROL DIAGRAM (TYPICAL FOR ALL WSHP'S)

NOT TO SCALE

SYSTEM POINT LIST
SYSTEM POINT
DESCRIPTION ANALOG BINARY SYS FEATURES
INPUT OUTPUT| INPUT | OUTPUT ALARMS
: : L
el 7 2 e8|
WATER SOURCE |55 zl=ls| | B Y
o e ClEDR =2 & |5
HEAT PUMPS |3 3 SSEE| | [k 4 §\§J§ NOTES:
SPACE XX Xl X XIX] X
FAN *
COMPRSSOR L L L] ] ores
DISCHARGE AIR X XX
LEAVING WATER X XX X
REVERSING VALVE X
COMNDENSATE OVERFLOW X
AUTOMATIC ISOLATION VALVE X
|§NERAL NOTES: NOTE 1: COMPRESSOR SHALL ALARM ON HIGH/LOW PRESSURE CUTOL

SEQUENCE OF OPERATION; WSHP UNITS:

UNOCCUPIED OPERATION — IN THE UNOCCUPIED MODE THE UNIT SHALL BE SHUT OFF. IF THE SPACE TEMPERATURE AS SENSED BY THE ZONE SENSOR FALLS ABOVE OR BELOW THE
UNOCCUPIED SETPOINT, THE COMPRESSOR, FAN, AND REVERSING VALVE SHALL BE ENERGIZED BASED ON THE NEED FOR EITHER HEATING OR COOLING UNTIL THE UNOCCUPIED SETPOINT IS
REACHED.

TRANSITION FROM UNOCCUPIED TO OCCUPIED — WHEN THE WATER SOURCE UNITS TRANSITION FROM THE UNOCCUPIED MODE TO THE OCCUPIED MODE, MORNING WARM-UP OR MORNING
COOL—-DOWN AND RANDOM START PROGRAMS SHALL BE ACTIVATED, AND THE OUTSIDE AR DAMPER SHALL BE OPENED.

MORNING WARM-UP — WHEN THERE IS A CALL FOR HEATING AND THE ZONE TEMPERATURE IS 2 F OFF SETPOINT, A MORNING WARM—UP SHALL BE INITIATED. THE COMPRESSOR AND THE
FAN SHALL BE TURNED ON. WHEN THE ZONE TEMPERATURE REACHES THE HEATING SETPOINT 70°F, THE DDC CONTROLLER SHALL OPERATE IN THE OCCUPIED MODE.

MORNING COOL-DOWN — WHEN THERE IS A CALL FOR HEATING AND THE ZONE TEMPERATURE IS 2 F OFF SETPOINT, A MORNING COOL-DOWN SHALL BE INITIATED. THE COMPRESSOR AND
FAN SHALL BE TURNED ON, AND THE REVERSING VALVE SHALL BE ENERGIZED. WHEN THE ZONE TEMPERATURE REACHES THE COOLING SETPOINT 75'F, THE DDC CONTROLLER SHALL
OPERATE IN THE OCCUPIED MODE.

RANDOM START (STANDARD) — RANDOM START OF THE UNIT ON ELECTRIC POWER UP IS INTENDED TO PREVENT ALL UNITS IN THE BUILDING FROM ENERGIZING MAJOR LOADS AT THE SAME
TIME. THE FAN AND COMPRESSOR START SHALL BE DELAYED FROM 3 TO 32 SECONDS WHEN POWER HAS BEEN EITHER RESTORED AFTER A LOSS OR OUTAGE, OR AFTER THE UNIT IS
ENABLED. IF THERE IS NO CALL FOR COOLING OR HEATING, OR IF NO FAN OPERATION IS REQUIRED DURING THE DELAY, THE TIME DELAY SHALL BE ALLOWED TO TIME OUT.

UNOCCUPIED HEAT PUMP OPERATION — THE HEAT PUMP SHALL OPERATE TO MAINTAIN BOTH THE COOLING AND HEATING SETPOINTS WITHIN A ZONE. THE COMPRESSOR, FAN, AND REVERSING
VALVE SHALL BE ENERGIZED TO MAINTAIN THE COOLING SETPOINT. WHEN THERE IS A CALL FOR HEATING, THE UNIT SHALL OPERATE TO MAINTAIN THE SETPOINT.

HEAT/COOL SETPOINT AND MODE — THE SPACE TEMPERATURE COOLING SETPOINT SHALL BE DETERMINED EITHER BY A LOCAL SETPOINT ADJUSTMENT KNOB, THE DDC CONTROLLER DEFAULT
SETPOINT, OR BAS CONTROL. IF THE BAS IS NOT COMMUNICATING, THE DDC CONTROLLER SHALL USE DEFAULT SETPOINTS OR LOCAL ZONE SENSOR CONTROL.

COOLING SETPOINT LIMITING — THE COOLING SETPOINT SHALL BE LIMITED BY ADJUSTABLE PARAMETERS IN THE DDC CONTROLLER OR THE BAS TO PREVENT IT FROM BEING SET TOO HIGH OR
LOW.  THE TRANSITION FROM HEAT TO COOL SHALL BE BASED ON THE TIME BETWEEN SETPOINT CHANGE. IN THE UNOCCUPIED MODE, THE SETPOINTS SHALL BE WIDENED TO ACCOMMODATE
NIGHT SETBACK AND ARE ADJUSTABLE.

WHEN THE UNIT'S COMPRESSOR CYCLES OFF, THE UNIT'S 2 POSITION 2 WAY ISOLATION VALVE SHALL CLOSE AND BYPASS THE LOOP WATER SUPPLY TO THE LOOP WATER RETURN. WHEN THE
UNIT'S COMPRESSOR IS INDEXED TO ENERGIZE, THE UNIT'S 2 POSITION 2 WAY ISOLATION VALVE SHALL OPEN TO THE UNIT'S HEAT EXCHANGER AND CLOSE THE BYPASS TO THE LOOP WATER
RETURN.

FAN OPERATION — DURING THE OCCUPIED MODE THE FAN SHALL RUN CONTINUOQUSLY

COMPRESSOR OPERATION — COMPRESSOR OPERATION SHALL BE CYCLED BASED UPON LOAD CONDITIONS AS SENSED BY A ZONE OR DISCHARGE AIR TEMPERATURE SENSOR. COMPRESSOR
OPERATION SHALL BE OVERRIDDEN BY A PRESET THREE MINUTE MINIMUM ON/OFF TIME DELAY IN ORDER TO MAINTAIN OIL RETURN WHEN THE UNIT IS EITHER INITIALLY ENERGIZED, MANUALLY
RESET, SWITCHED BETWEEN MODES, OR CYCLED WITHIN A SINGLE MODE.

REVERSING VALVE SHALL BE ENERGIZED IN THE COOLING MODE. ONCE THE VALVE IS ENERGIZED FOR COOLING IT SHALL STAY ENERGIZED UNTIL A HEATING CYCLE IS INITIATED. THE
REVERSING VALVE OPERATION SHALL BE DELAYED AFTER COMPRESSOR SHUTDOWN TO REDUCE NOISE DUE TO REFRIGERANT MIGRATION. IN THE EVENT OF A POWER FAILURE THE REVERSING
VALVE SHALL FAIL TO THE HEATING MODE.

COMPRESSOR CYCLE LIMIT — THE COMPRESSOR OPERATES WITH MINIMUM 3 MINUTE ON AND 3 MINUTE OFF CYCLES TO MAINTAIN OIL RETURN FOR EXTENDED LIFE OF THE COMPRESSOR.
SMART RESET — THE DDC CONTROLLER SHALL AUTOMATICALLY TRY TO RESTART THE A UNIT THAT IS LOCKED-OUT ON A HIGH PRESSURE, LOW PRESSURE, OR LOW TEMPERATURE DETECTION.
THIS WILL OCCUR 30 MINUTES AFTER THE DIAGNOSTIC AND IF THE UNIT RUNS SUCCESSFULLY THE DIAGNOSTIC IS CLEARED. IF THE UNIT UNDERGOES THE SAME DIAGNOSTIC WITHIN A 24
HOUR PERIOD THE UNIT IS LOCKED-OUT UNTIL IT IS MANUALLY RESET.

REVERSING VALVE DELAY — THE REVERSING VALVE DELAY IS INHERENT DUE TO THE COMPRESSOR CYCLE LIMIT. THE DELAY PREVENTS THE REVERSING VALVE FROM CHANGING POSITIONS
AGAINST THE LARGE DIFFERENTIALS IN REFRIGERANT PRESSURES DURING THE CHANGE FROM COOLING TO HEATING AND VISA VERSA, ELIMINATING THE NOISE NORMALLY HEARD DUE TO
REFRIGERANT MIGRATION.

LOW /HIGH PRESSURE CUTOUT — THE LOW PRESSURE SWITCH IS A NORMALLY CLOSED SWITCH WHICH OPENS TO LOCK OUT THE COMPRESSOR UNDER LOW REFRIGERANT CIRCUIT PRESSURE

CONDITIONS. THE HIGH PRESSURE SWITCH IS NORMALLY A CLOSED SWITCH WHICH OPENS UNDER HIGH REFRIGERANT CIRCUIT PRESSURE CONDITIONS WHICH SHALL LOCKOUT THE COMPRESSOR.

LOW TEMPERATURE PROTECTION — THE LOW TEMPERATURE PROTECTION IS INTENDED TO SENSE AND PREVENT WATER COIL FREEZE UP FOR LOW WATER TEMPERATURE CONDITIONS. A LOW
TEMPERATURE CONDITION IS INTENDED TO STOP AND LOCKOUT COMPRESSOR OPERATION UNTIL A RESET OF THE CONTROL IS DONE.

CONDENSATE OVERFLOW — A CONDENSATE OVERFLOW ALARM MEANS THE SWITCH IN THE WSHP'S PRIMARY CONDENSATE PAN HAS SENSED THE PAN IS FULL AND REQUIRES SERVICING. WHEN
ALARMED, THE WSHP SHALL DE—ENERGIZE.
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— HWS——  HOT WATER SUPPLY PIPING — UNDER CUT A/C AIR CONDITIONING LAT LEAVING AIR TEMPERATURE
—— HWR—  HOT WATER RETURN PIPING 4= DOOR LOUVER cee CLOSED CIRCUIT COOLER LWB LEAVING WET BULB m
—— CWS—— CONDENSER WATER SUPPLY PIPING @, ORILLE OR DIFFUSER MARK — SEE SCHEDULE OR AD ACCESS DOCR W LEAVING WATER TEMPERATURE
—— CWR—— CONDENSER WATER RETURN PIPING SPECIFICATION (L/S NOTED) AFF ABOVE FINISHED FLOOR
—— D—— CONDENSATE DRAIN PIPING X SUPPLY DUCT SECTION AFG ABOVE FINISHED GRADE /s HTERS PER SECOND
MAX MAXIMUM
N BACKFLOW PREVENTER A RETURN OR EXHAUST DUCT SECTION Hp HEAT PUMP
SA SUPPLY AIR X ANGLE MCA MAXIMUM CIRCUIT AMPS Z
—Pet——  BALANCING VALVE (GLOBE VALVE/SQUARE HEAD COCK) & SADLER
RA RETURN AIR APD AIR PRESSURE DROP MIN MINIMUM | ENCINERRS & ARCHITRCTS
——PDK——  GATE VALVE D
— 0A OUTSIDE AIR APPROX APPROXIMATELY MFS MAXIMUM FUSE SIZE ZarSyormmy
—  NF—  CHECK VALVE MILLIME TERS e
BD BALANCING DAMPER mm 10 oDt S e
——— BUTTERFLY VALVE FD FIRE DAMPER WITH ACCESS DOOR , W o
BDD BACK DRAFT DAMPER M SQUARE METERS i o
VCD VOLUME CONTROL DAMPER
—5, " STRAINER WITH BLOWDOWN VALVE c CELSIUS M/S VETERS PER SECOND
2 3_WAY AUTO CONTROL VALVE HEATING AND COOLING TEMPERATURE SENSOR, MOUNT 1525 ABOVE FLOOR CDB CELSIUS DRY BULB NG NORMALLY CLOSED
CMU CONCRETE MASONRY UNIT
DE VENTILATION TEMPERATURE SENSOR, MOUNT 1525 ABOVE FLOOR NIC NOT IN CONTRACT
PRESSURE REDUCING VALVE , CONFIC  CONFIGURATION
FAN SWITCH-FLUSH MOUNT 1370 ABOVE FLOOR NO NORMALLY OPEN
T 5_WAY AUTO CONTROL VALVE COP COEFFICIENT OF PERFORMANCE
ELBOW WITH TURNING VANES
] THERMOMETER E:{’ CWB CELSIUS WET BULB NOM NOMINAL —
{& SPLITTER DAMPER DDC DIRECT DIGITAL CONTROL
—@F—  FLEXIBLE PIPING CONNECTION = oA OUTSIDE AR B ——
oD OUTSIDE DIAMETER
_ MANUAL BALANCING DAMPER W/LOCKING QUADRANT DN DOWN
< PRESSURE GAUGE SHUT—OFF COCK — o . . - -
n £+ FLEXIBLE DUCT CONNECTION
AUTOMATIC AIR VENT EAT ENTERING AIR TEMPERATURE Pa PASCAL FOREFDFOR/OOMM»?DER NAVFAC
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MIN 2 PER SIDE — 457

ON CENTER. HEIGHT OF CURB

> BIRD SCREEN

TO0 BE 300mm. —— =

EXTEND AIR DUCT AS

& CURB NAILER.

—s———PREFAB ROOF CURB
FURNISHED BY
MANUFACTURER

REQUIRED. DUCT TO

OVERLAY NAILER -
7\
Jos ————— -

-

BACKDRAFT DAMPER WITH

<> ACCESS PANEL BELOW

GRAVITY ROOF HOOD

\ DUCT AND DAMPER TO BE

FULL SIZE OF CURB OPENING

INSTALLATION DETAIL

PROVIDE FOAM RUBBER GASKET
WITH WATERPROOF CAULKING ON
ALL 4 SIDES BETWEEN HOOD FRAME

THERMOMETER
0-93.3'C RANG

FLOW CONTROL VALVE
WITH PRESSURE TAPS

MOTOR

PUMP

CONCENTRIC
REDUCER (TYP)

CHECK VALVE REQUIRED IF
SYSTEM IS PRESSURIZED
BY OTHER SOURCES

STRAIGHT LENGTH OF UNOBSTRUCTED
PIPE WITHOUT INLINE APPURTENANCES
SHALL BE INSTALLED UP/DOWNSTREAM

OF FLOW CONTROL BALANCING VALVE PER

ADJUSTABLE
BEAM CLAMP

MANUFACTURER INSTALLATION INSTRUCTIONS.

GATE VALVE — NORMALLY OPEN
(CLOSE FOR PUMP SUCTION PRESSURE)

PRESSURE GAGE 100 KPa
VAC TO 410 KPa RANGE

IF PUMP SUCTION & DISCHARGE
FLANGES ARE TAPPED, USE
THESE POINTS FOR PRESSURE
GAGE CONNECTIONS

\GATE VALVE — NORMALLY CLOSED

UNION (TYP)J T
GATE VALVE (TYP)— =

INLINE CENTRIFUGAL PUMP

(OPEN FOR PUMP SUCTION PRESSURE)

METAL BAND
25 x 20 GAUGE

ROUND DUCT SUPPORT —

I

DAY

Consulting Engineers
Norfolk, VA 23502

Bowman, Foster & Associates, P.C.

DATE | APPR

STRUCTURAL BEAM/TRUSS

THREADED ROD WITH
NUTS & WASHERS FOR
LOCKING CLAMP

~——- 9.5 THREADED ROD WITH EYE

MIN 19 NUT & BOLT

)N
ROUND DUCT

DETAIL /CB\

NO SCALE M-422M-502 NO SCALE M=505|M-502 NO SCALE
INTERMEDIATE STEEL
MOTOR MEMBER ( L100 x 100 x 10
WELD (TYP

CRaaST AN (TP) ANGLE) LENGTH TO SUIT

TOP PLATE
- AUTOMATIC GRAVITY— r|

CENTRIFUGAL FAN OPERATED BACKDRAFT I BUILDING STRUCTURE (TYP)
SECURE FAN TO CURB WITH / ‘,)ﬁ DAMPER ~——
STAINLESS STEEL SCREWS BEAM CLAMP (TYP
AND NEOPRENE WASHERS. S BIRD SCREEN (TYP)
MIN 2 PER SIDE — 457 VIBRATION ISOLATOR (TYP)
BN CENTER. HEIGHT OF \/ PROVIDE FOAM RUBBER ]
cURB TO BE 200mm. . GASKET WITH WATERPROOF N

T CAULKING ON ALL 4 SIDES N AR FLOW
BETWEEN FAN FRAME AND S N - S
CURB NAILER.
T ERE D, ROOF CURB 12.7 DIA THREADED
EXHAUST DUCT—EXTEND < EXHAUST FAN i 15° MAX FLEXIBLE STEEL ROD (TYP.)
AS REQUIRED. DUCT TO MANUFACTURER E)ONN)ECT\ON
OVERLAY NAILER TYP
= < COMBINATION SPRING %ESEHLEQU(TTSYPV)V‘TH

Jost — | / \ = COUNTER BALANCED DOUBLE DEFLECTION

FULL SIZE OF CURB ‘NS%?TT%NRE VIBRATION INLINE EXHAUST FAN

| | OPENING, MOUNT AT
4 BOTTOM OF ROOF DECK

WITH ACCESS PANEL MIN

150,/150.
EXHAUST FAN DETAIL @ INLINE EXHAUST FAN MOUNTING DETAIL @
NO SCALE M—=413, M—421, ML422 M*5d2 NO SCALE M=111, M—=112, ML422 M*SO‘Q

M=111, M=112, M=411, M—412, M—-421, M=422[l-502

1.

2.

DIMENSIONS ARE IN MILLIMETERS UNLESS NOTED OTHERWISE.

LEGEND & ABBREVIATIONS ON SHEET M-001.

DESCRIFTION

3

& SADLER
Y ENCONEERS & ARCTACTS

a division o

z
g Douglas K. Henderson
o

APPROVED

ACTNTTY — SATISFACTORY

DATE

APPROVED

FOR EFD FOR COMMANDER NAVFAC

1/26 Jey
oA
AE EFD
PEH DESIGN
KLE DRAWN
GTJ o
RDF CHIEF  ARCH./ ENGR.
PROJEGT VANAGER
FIRE PROTECTION &
BRANCH MANAGER /1 t
DESIGN  DIRECTOR
<<
s |z
£ 2|2
e
B |z
o g >
g
EoB|
H 5| x
Z z| 1
2 e}
é [
2 @
E @]
S =z
£
N
s

P-=523
AIRCRAFT MAINTENANCE HANGAR
DETALLS

ATLANTIC  DIVISION
NAVAL STATION

CHAMBERS FIELD,

DEPARTMENT OF THE NAVY
NAVAL STATION

CODE ID. NO. 80081 ‘ SIZE D

SCALE:

AS NOTED

EFD NO.

STA. PROJ. NO. P—523

sPEC. No. 05—00—0101

CONSTR. CONTR. NO.
N62470—00—B-0101

NAVFAC DRANING NO.

4450903

SHEET 216 oF 270

M=502

DRAVFORM REVISION MAY 2000
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1009 FLEXIBLE —100

SEAL AROUND OPENING
WITH SILICONE SEALANT

SPUN ALUMINUM,
VENT

DRYER BACKDRAFT DAMPER

PROVIDE WITH BIRD SCREEN

EXHAUST DUCT, SEE
DRAWINGS FOR SIZE

— WALL

DRYER WALL CAP DETAIL (C2\

THERMOME TER
(0—37.8C) (TYPICAL)

STRAINER WITH
BLOW DOWN

BUTTERFLY VALVE (TYPICAL)
PRESSURE GAUGE
100 KPa VAC

TO 410 KPa
RANGE

FLOW CONTROL BALANCING VALVE SIZED
PER MANUFACTURER'S RECOMMENDATION

VIBRATION ISOLATOR (TYPICAL)
GLOBE OR CHECK VALVE
NEEDLE VALVE

(TYPICAL) PRESSURE GAUGE 0—410 KPa RANGE

CONCENTRIC COUPLING GUARD
REDUCER

(TYPICAL)

ELBOW SUPPORT ——=
FLOOR

GROUT IN PUMP BASE WHEN REQUIRED BY

ANCHOR PUMP TO 102 THICK
CONCRETE BASE. BASE IS 76 LARGER
THAN PUMP IN BOTH DIMENSIONS

20 DRAIN VALVE W/ HOSE CONNECTION

MIN. STRAIGHT PIPE 5 X DIA.
SUCTION OR USE SUCTION DIFFUSER

GROUT

FLOOR FLANGE

* STRAIGHT LENGTHS OF UNOBSTRUCTED PIPE WITHOUT INLINE APPURTENANCES SHALL
BE INSTALLED UP/DOWN STREAM OF FLOW CONTROL BALANCING VALVE PER MFG.'S
INSTALLATION INSTRUCTIONS

BASE MOUNTED CENTRIFUGAL PUMP

MANUFACTURER’S INSTALLATION INSTRUCTIONS

(C3)

OPENING WITH TIGHT SEAL CAP

APPROX. 100mm ¢
9.5 x 40

Bowman, Foster & Associates, P.C.
Consulting Engineers
Norfalk, VA 23502

DATE | APPR

CONNECT TO PUMP
DISCHARGE
¢
305 CONNECT TO PUMP
i (SUCT\ON

20 CHEMICAL FEED
PIPING

-

i GLOBE VALVE

102 —u=]
ANCHOR BOLTS
WITH LAG SHIELDS
(2 EACH SIDE) 15
’L VENT
j1o2
305

™ — PLUGGED CROSS

—1 80 CHANNEL CLIP
WELDED TO FEEDER

WALL——— /\/

T
20 DRAIN VALVE WITH 4/.§
HOSE THREAD OUTLET

BOLT TO BRACKET

MIN 19 LITER,
862 KPa SHOT

FEEDER TANK

— APPROX.
380mm @

L 50x50x6 FRAME

—
NE—FH  BrACKET, WELDED
CONSTRUCTION

—— PLUGGED CROSS

APPROX. 250mm ¢

CHEMICAL SHOT FEEDER DETAIL

/C5\

NO SCALE M—411, M=412[M-503

HANGER ROD
HEXAGON HEAD NUTS
(TYP FOR 2)

ADJUSTABLE PIPE
HANGER

¥

INSULATION
INSULATION PROTECTION SHIELD

(AT

T 1

M=411, M=412, M—421, M-422]M-503

PIPE

PIPE HANGER DETAIL

NO SCALE

NO SCALE

DRAIN LINE SHALL BE

AT LEAST THE SAME SIZE
AS THE NIPPLE ON THE
DRAIN PAN

CROSS

FITTING
PITCH DOWN

TOWARD DRAIN

CLEAN OUT
PLUG (TYP)

DRAIN PAN DEPTH
OF SEAL; DEPTH OF
SEAL SHALL BE 25
GREATER THAN AHU
TOTAL STATIC PRESSURE

HEAT PUMP
DRAIN PAN

P—TRAP

TYPICAL CONDENSATE DRAIN TRAP DETAIL /A3

NO SCALE M—411, N=412, N—421, M—422, M=504, W-702]M-503

M—413, M—=505, M-703[M-503

PIPE SADDLE
51 THICKNESS

15x268
CHANNEL

50¢ PIPE

19 DIA EPOXY ANCHOR BOLTS
254 MIN EMBEDMENT (TYP OF 4) i

NO SCALE

12.7 U=BOLT CORROSION RESISTANT
SIZE TO MATCH PIPE

TYP 4.8

PIPE SUPPORT

M—413, M-703]M-503

le— 305x356x12.7 PLATE

NO SCALE

NOTES:

1.

2.

DIMENSIONS ARE IN MILLIMETERS UNLESS NOTED OTHERWISE.

LEGEND & ABBREVIATIONS ON SHEET M—Q01.

DESCRIPTION

&

| & SADLER

/| ENGINEERS & ARCHITECTS

Pax
www._tranaystems con

z
g Douglas K. Henderson
o

APPROVED

ACTNTTY — SATSFACTORY TO

DATE

APPROVED

%

DaTE 7/26 /0/
a/E )
PEH  pesen
KLB  orawn
KH  revew _g 72
GTJ o
RDF cwer anor/ ence.
PROJECT MANAGER
FIRE PROTECTION B

BRANGH MANAGER J1

DESIGN _ DIREGTOR

NORFOLK, VIRGINIA

NORFOLK, VIRGINIA

NAVAL FACILITIES ENGINEERING COMMAND

ATLANTIC  DIVISION
NAVAL STATION
P-523
AIRCRAFT MAINTENANCE HANGAR
DETAILS

CHAMBERS FIELD,

DEPARTMENT OF THE NAVY
NAVAL STATION

CODE ID. NO. 80081 ‘ SIZE D

SE_AS NOTED

EFD NO.

STA. PROJ. NO.

P-523

seec. na. 05—00—0101

CONSTR. CONTR. NO.

N62470—00—B—0101

NAVFAG DRANING NO.

4450904

SHEET 217 oF 270

M—-503

DRAVFORM REVISION MAY 2000
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RELIEF VALVE

SET AT 120 KPa —\!-
AUTOMATIC AIR

VENT

FROM
SYSTEM
(150)

DRAIN VALVE —— =

100 CONCRETE
PAD

FLOOR
A

SETTING 80 KPa

AR SEPARATOR

SEE PLANS FOR SIZE

TO PUMP SUCTION
SEE PLANS FOR SIZE

DIAPHRAGM TYPE EXPANSION TANK

TO COLD WATER MAKE—-UP, SEE SHEET
M—413 FOR CONTINUATION

BACK FLOW PREVENTER CMU WALL / LOW DENSITY FIBERGLASS
CONSTRUCTION PACKING
CLEAR OPENING AREA
20 50 STEEL BLADES OF FIRE DAMPER SHALL
.| L, BE EQUAL TO MATING
FUNNEL DRAIN. ROUTE INSULATION IF REQUIRED il U"yf“ DUCT CLEAR OPENING
TO FLOOR DRAIN COLLAR AREA.

e |
e |

AVAVAVAVAVAVAVAVA

=—SHEET METAL DUCT

SEE PLANS FOR SIZE
FUSIBLE LINK

<" PROVIDE SLIP JOINT o S

IN DUCTWORK ON
EACH SIDE OF ACCESS PANEL

DAMPER UL LABELED FOR
11/2 HR UNLESS
OTHERWISE NOTED

|
\VAVAVA /\/\4|’ ']

STEEL ANGLES
FASTENED TO COLLAR
WITH 6.4 DIA BOLTS E— ;

DAMPER SHALL BE SECURED
TO COLLAR WITH 6.4 DIA

Bowman, Foster & Associates, P.C.
Consulting Engineers
Norfalk, VA 23502

DATE | APPR

BOLTS
HORIZONTAL FLOW

EXPANSION TANK/AIR SEPARATOR DETAIL (C2\ FIRE DAMPER DETAIL — WALL (CA\
NO SCALE M—413, M=703[M-504 NO SCALE M—411, M=413[M-504
ROOF JOIST

NOTE: LOCATE ANGLE
HEAT PUMP_UNIT (H.P.) AT A PANEL POINT
LOCK NUT & WASHER SEE PLAN FOR DUCT

SIZES
L 50x50x8 STEEL 4
WHERE REQUIRED TACK WELD IN PLACE
7¢ STEEL ROD

FILTER—ARRANGE DUCTWORK AND PIPING
(MIN. 4 PLACES) TO ALLOW ACCESS TO FILTER
MAX. 535 DEEP 15 CLEARANCE
UNIT (MINIMUM)
TRAP; SEE
DETAIL A3/M—504/M—503
g%égLAN FOR DUCT FLOW VALVE
N W/ TEST PORTS

SEE HEAT PUMP CONDENSATE PIPING

DIAGRAM SHEET M—702 FOR PIPE SIZES

CLEANOUT REQUIRED
AR FLOW AT EVERY UNIT NOTES'

BALL VALVE .

(TYP) 1. DIMENSIONS ARE IN MILLIMETERS UNLESS NOTED OTHERWISE

FLEXIBLE CONNECTOR

LOCK NUT & WASHER

HANGER & VIBRATION ISOLATION

KIT (PROVIDE W/UNIT)

FLEXIBLE CONNECTORS

(PROVIDE WITH UNIT)

INSTALLATION DETAIL

2. LEGEND & ABBREVIATIONS ON SHEET M—QO01.
SEE PLAN FOR PIPE
SIZES

Y—STRAINER
W/TEST PORTS

UNION

TEE PLUGGED FOR
PRESSURE GAUGE

MANUAL AIR VENT

FOR HORIZONTAL HEAT PUMP UNIT (C3

NO SCALE

M—411, M—412, M—421, M—422, M-701M-504

DESCRIPTION

&

| & SADLER

/| ENGINEERS & ARCHITECTS

Pax
www._tranaystems con

z
g Douglas K. Henderson
o

APPROVED

ACTNTTY — SATSFACTORY TO

DATE

APPROVED

%

/26 Jo/

DATE

a/E )
PEH  pesen
KLB  orawn

KH  revew _g 72
GTJ o

ROF coer aron/ ence

PROJECT MANAGER
FIRE PROTECTION B
BRANGH MANAGER J

DESIGN _ DIREGTOR

NORFOLK, VIRGINIA

NORFOLK, VIRGINIA

NAVAL FACILITIES ENGINEERING COMMAND

ATLANTIC  DIVISION
NAVAL STATION
P-523

AIRCRAFT MAINTENANCE HANGAR
DETAILS

CHAMBERS FIELD,

DEPARTMENT OF THE NAVY
NAVAL STATION

CODE ID. NO. 80081 ‘ SIZE D

SAE_AS NOTED

EFD NO.

sta. pros. NO.  P—=523

seec. na. 05—00—0101

CONSTR. CONTR. NO.

N62470—00—B—0101

NAVFAG DRANING NO.

4450005

SHEET 218 oF 270

M-504

I 3 I 4 I

DRAVFORM REVISION MAY 2000
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THERMOMETER
RANGE 0-93.3°C
(TYPICAL)

CP—3, CP—4
(A OR B)

SEE DETAIL

FLOW CONTROL
VALVE WITH
PRESSURE PORTS
SET AT 3.37 L/S

RUN FULL SIZE
OF RELIEF VALVE
DISCHARGE TO
FLOOR DRAIN

BIBB

?
C4/M7505/M—502f
ﬁz
I
|
|
|
|
|

304 MAXIMUM

S I

HOT WATER HEADER

i

4

250 ID DOUBLE WALL
TYPE "B” VENT; STAINLESS
STEEL, SEE DETAIL
C3/M—505/M—505

COMBINATION PRESSURE &
TEMPERATURE GAUGE
(0-1.5 BAR/21-110°C)

COMBINATION LOW WATER
CUTOFF & FLOW SWITCH

ASME PRESSURE
RELIEF VALVE
(SET AT 11 BAR)

<— BOILER; B=1 & B=2

L —HWR- = — il —

BAROMETRIC
DAMPER

VIBRATION ISOLATION
/ PAD

FLOOR
N\ \

100 THICK
| CONCRETE PAD

STORMPROOF
/ STACK CAP

1219

ROOFING &
FLASHING

304

457 ID DOUBLE
WALL TYPE "B”
VENT STACK;
STAINLESS STEEL

STORM COLLAR

P TALL CONE FLAT

FLASHING

FOR ROOF CURB SEE DETAIL
B1 ON SEE SHEET A-511

F

25.4 CLEARANCE ALL
AROUND

8 PILOT SOLENOID VALVE

20 VENT VALVE (N.O.)

|
BOILER |

GAS BURNER
ELBOW WITH MANIFOLD
PRESSURE TEST PLUG
(8
HIGH GAS PRESSURE
SWITCH

) /
AUXILIARY SHUTOFF VALVE

RUN TO QUTDOORS
—

4é;;5
[1

Consulting Engineers
Norfolk, VA 23502

Bowman, Foster & Associates, P.C.

DATE | APPR

RUN 20 TO OUTDOORS
8 PILOT GAS REGULATOR

PILOT SHUTOFF

~—28 VALVE
G
40 —— 40

<— 203 DIRT LEG

o A PROVIDED BY

CONTRACTOR

PROVIDED WITH BOILER
MAIN SHUTOFF VALVE
MAIN GAS REGULATOR
LOW PRESSURE GAS SWITCH

AUTOMATIC GAS VALVE
8 LEAK GAS COCK

DESCRIFTION

3

& SADLER
Y ENCONEERS & ARCTACTS

a division o

APPROVED

ACTNTTY — SATISFACTORY

BOILER PIPING DETAIL (C2\ BOILERS/HEATER STACK DETAIL (C3\ BOILER B—1 AND B—2 GAS TRAIN PIPING DETAIL /C5\ |
NO SCALE M*“5:M¥ﬁfﬂt§ﬁ NO SCALE M-413, N-505-505  No SCALE (TO BE FURNISHED WITH EACH BOILER) Mfms,Mligﬁtgm soeroved

PIPE
(STEEL OR

COPPERJA—\\\

CONCRETE *
WALL, FLOOR =

ETC.

FIRESTOP 2
COUPLING

(PVC)
q\\a

v
4

FIRESTOP PLUG

4

< FIREFILL CERAMIC
a FIBER (3 HR,
FIRE RATING)

BY GLUING INSULATION

PROVIDE VAPOR BARRIER
a
TO PLUG I
[}

PIPE INSULATION
WHERE APPLICABLE
(TYP—BOTH SIDES)

PIPE PENETRATION DETAIL

I FIRESTOP PLUG

I ELASTOMETRIC PVC
(70 DUROMETER)
OR NEOPRENE
RUBBER

NO SCALE

M=701, M-702|M-305

NOTE: WHERE COILS ARE SPLIT
INTO (2) OR MORE SECTIONS,
EACH SECTION SHALL BE
PIPED SEPARATELY

PRESSURE GAGE
RANGE (TYP)
0 TO 4.14 BAR

HOT WATER HEATING COIL PIPING DETAIL /A4

PRE FILTER

THERMOMETER

RANGE (TYP)

Q0 TO 121°F
CWS TO
HP—1/HP—26

I \\g
SHUT—OFF

VALVE

NO SCALE

M=301, M—413[M-505

NOTES:

1. DIMENSIONS ARE IN MILLIMETERS UNLESS NOTED OTHERWISE.

2. LEGEND & ABBREVIATIONS ON SHEET M—QO01.

FOR EFD FOR COMMANDER NAVFAC

1/2é Jo/

oe

AE EFD

pEH DESIGN

KLE DRAWN

GTJ ac

RDF CHIEF  ARCH./ ENGR.
PROJECT MANAGER
FIRE PROTECTION &
BRANCH MANAGER /1 t
DESIGN  DIRECTOR

L | <<

s 8|z
e
8 |
© g >
2
e Bl
w Q
Z z |
2 o
é [
7 v g
E (@]
S =z
T
g
B

P-=523
AIRCRAFT MAINTENANCE HANGAR
DETALLS

ATLANTIC  DIVISION
NAVAL STATION

CHAMBERS FIELD,

DEPARTMENT OF THE NAVY
NAVAL STATION

CODE ID. NO. 80081 ‘ SIZE D

scaE: AS NOTED

EFD NO.

STA. PROJ. NO. P—523

sPEC. No. 05—00—0101

CONSTR. CONTR. NO.
N62470—00—B-0101

NAVFAC DRANING NO.

4450908

SHEET 219 oF 270

M—-505

DRAVFORM REVISION MAY 2000
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4

5

Bowman, Foster & Associates, P.C.

DATE | APPR

DESCRIFTION

3

| & SADLER

4 ENGINEERS & ARCHITECTS

K. Henderson

Douglas
§ U

APPROVED

ACTNTTY — SATISFACTORY

DATE

APPROVED

FOR EFD FOR COMMANDER NAVFAC

/2 Jo/

DATE

wE
PEH  oesion
KLB
KH
G1J
RDF

DRAWN

review _§ 7L
ac

CHIEF ARCH./ ENGR.

AIR SEPARATOR/EXPANSIOI\H TANK SCHEDULE Consulting_Engineers
HVAC DESIGN CONDITIONS Norfolk, VA 23502
AR SEPARATOR EXPANSION TANK
INDOORS OUTDOORS MARK|  FLOW PIPE |PRESSURE ACCEPTANCE TANK MAX MIN FULL
CONDITIONED AREA SUMMER WINTER SUMMER WINTER RATE SIZE DROP MARK VOLUME VOLUME TEMP TEMP PRESSURE
DB | %RH | cDB ‘CDB | MEAN COINCIDENT ‘CWB ‘CDB (M3/HR) | (mm) | (kPa) (LITERS) (LITERS) (C) (C) (kPa)
ADMIN /OFFICES 238 | SO 20 52.7 24.4 —56 AS—1] 159 [ 150 | 573 [ET-1] 128.7 \ 340.7 | s [ 10 ] 40
HANGAR BAY - 20 - - -5.6
STORAGE - | - | 1278 | - - =56 GRILLE, REGISTER & DIFFUSER SCHEDULE CONVERSION FACTORS
T e o T E—— METRIC TO ENGLISH
CIRCULATING PUMP SCHEDULE e R RTTE o
® 150,/150 2—WAY SUPPLY 15 NOTE 2
WATER | o MOTOR MOTOR STARTER METRIC BY
MARK TYPE FLOW| /57 RPM | EFFICIENCY REMARKS 225/225 2—-WAY SUPPLY 15 NOTE 2
/S vours |
/ kW/HP  |VOLTS|PH SIZE | TYPE © 150,/150 3-WAY SUPPLY 15 NOTE 2 LITER (1) 0.2642 GALLON (G)
CP—1| CENTRIFUGAL | 17.5 | 215 | 7.5/10 | 480 |3[1750| @836 1 AUTO ® 225,225 3—WAY SUPPLY 15 NOTE 2 LITERS /SEC (1 /) 15.848 GALLONS /MIN (GPM)
BASE MOUNTED ® 300,/300 3-WAY SUPPLY 15 NOTE 2 LITERS /SEC (1/s) 2.1186 CUBIC FEET/MIN (CFM)
CP—2| CENTRIFUGAL | 17.5 | 215 | 7.5/10 | 480 |3 [1750| 83.6 1 AUTO ® 150,/150 4—WAY SUPPLY 15 NOTE 2 METERS (m) 3.0808 FEET (FT or ')
BASE MOUNTED © 225/225 4—-WAY SUPPLY 15 NOTE 2 MILLIMETERS (mm) 0.03937 INCHES (IN or ™)
CP—-3| CENTRIFUGAL 4.85 60 |0.56/0.75| 480 |3 [1750 61.8 00 AUTO @ 380,/380 4—WAY SUPPLY 15 NOTE 2 METERS/SEC (m/s) 196.8 FEET PER MIN (FPM)
INZLINE 0 200/100 SUPPLY REGISTER 15 NOTE 3 CUBIC METERS (M?3) 35.311 CUBIC FEET (FTJ)
CP—4| CENTRIFUGAL | 4.85 | 60 |0.56/0.75| 480 |3 [1750| 61.8 00 AUTO [©) 200,/150 SUPPLY REGISTER 15 NOTE 3 SQ. METERS (M2) 10.764 SQ. FEET (FT2)
IN—LINE ® 300/150 SUPPLY REGISTER 15 NOTE 3 KILOWATTS (kW) 341137 BTU/H
KILOWATTS (kW) 0.2843 TONS OF REFRIGERATION
® 900/600 | RETURN AIR REGISTER 15 NOTE 3 KILOWATTS (kW) 1.34 MOTOR HORSEPOWER (HP)
EXHAUST FAN SCHEDULE ® 500/500 | RETURN AIR REGISTER 15 NOTES 2 & 3 KILOWATTS (kW) 0.10194 BOILER HORSEPOWER (BP)
MARK TvPE AR FLOW! ESP MTASX MOTOR FAN |ELECTRIC SERVICE|MOTOR STARTER| o\ | coviioe (O) 450/450 | RETURN AIR REGISTER 15 NOTES 2 & 3 PASCAL (Pa) 0.004 INCHES OF WATER ("WG)
s Pa | mss | KW (HPY IRPM "Norts [ PH | SIZE | TYPE © 400/400 | RETURN AR REGISTER | 15 NOTES 2 & 3 KILOPASCAL (kPa) 0.145 LBS/SQ. IN. (PS)
EF—1 | ROOF EXTRACT | 1945 31 — | 056 (3/4) |1140 480 3 00 AUTO |DIRECT| NOTE 1 ) 350/350 | RETURN AIR REGISTER 15 NOTES 2 & 3 KILOPASCAL (kPa) 0.3356 FEET OF WATER
EF—2 | ROOF EXTRACT 138 31 — |o.015 (1/50) |1300 120 1 00 AUTO | DIRECT|NOTE 1 & 2 ) 300/300 | RETURN AIR REGISTER 15 NOTES 2 & 3 VALVE COEFF. (Kv) 117 VALVE COEFF. (Cv)
EF—3 | ROOF EXTRACT 1031 31 — |o.186 (1/4) | 1140 120 1 00 AUTO | DIRECT| NOTE 1 & 2 ® 250/250 | RETURN AIR REGISTER 15 NOTES 2 & 3
EF—4 |INLINE CENTRIF. 637 62 | 2567 | 0.186 (1/4) [1725 120 1 00 AUTO | DIRECT| NOTE 1 ® 200/200 | RETURN AIR REGISTER 15 NOTES 2 & 3
EF—5 |INLINE CENTRIF.| 6700 | 124 | 56.7 | 2.23 (3) |1185 480 3 00 AUTO |DIRECT| NOTE 1 @ 150/150 | RETURN AIR REGISTER 15 NOTES 2 & 3
EF—6 |INLINE CENTRIF.| 6700 124 | 56.7 2.23 (3) |1185 480 3 00 AUTO |DIRECT| NOTE 1 NOTE 1: PROVIDE OPPOSED BLADE DAMPERS THROUGHOUT.
EF—7 |[INLINE CENTRIF. 306 31 | 22.4 [0.075 (1,10)[1550 120 1 0D AUTO |DIRECT| NOTE 1 NOTE 2: LAY=IN CEILING INSTALLATION — PROVIDE B00x600 PANELS.
NOTE 3: SET FACES BARS AT 45° ANGLE.
EF—8 | ROOF EXTRACT 87 31 | 16.75 [0.025 (1/30)|1550 120 1 0D AUTO | DIRECT|NOTE 1 & 2
EF—9 | ROOF EXTRACT 87 31 | 16.75 [0.025 (1/30)|1550 120 1 0D AUTO | DIRECT|NOTE 1 & 2
NOTE 1: PROVIDE WITH MOTOR—SIDE GUARD, VIBRATION ISOLATORS, INTEGRAL MOTOR 2. PROVIDE INTEGRAL DISCONNECT DUCT CONSTRUCTION AND LEAK TEST SCHEDULE
STARTER AND AUTOMATIC GRAVITY OPERATED BACKDRAFT DAMPER. SWITCH. MARK DUCT PRESSURE CLASS puct  [pucT puct DUCT
SUPPLY RETURN [ EXHAUST [ OUTSIDE AIR| SEAL  |LEAK TEST TEST REMARKS
DUCT DUCT DUCT DUCT CLASS CLASS PRESSURE TYPE
Pa Pa Pa Pa I/s—M
GAS—FIRED HOT WATER BOILER SCHEDULE SEAT PUNPS (1P'S) TP o | = Py 5 03 ® 0
INPUT | OQUTPUT | BOILER MIN. THERMAL LWT EWT | FLUE BLOWER ELECTRICAL DATA EF—4 THRU EF-7 - - —248.4 - c 1.22
MARK FUEL (kW) (kW) KW/HP EFFICIENCY (%) e C SIZE MOTOR VOLTS PH AMPS
KW /HP
ST TNAT cAs T 364 250 [17.0/228 = 553 T 71 <?5”;) o<25//0 3;4 50 ] 5 (D TEST PER SHEET METAL & AIR CONDITIONING CONTRACTORS' NATIONAL ASSOCIATION
: ' : : : : : (SMACNA) HVAC AIR DUCT LEAKAGE TEST MANUAL.
B—2 | NAT. GAS | 264 204 |17.0/22.8 85 822 | 711 | 250 |0.25/0.334 120 1 38
@ DUCT PRESSURE CLASS.
AR THERMAL VENT. MOUNTING NATURAL GAS ELECTRICAL SERVICE
MARK FLOW INPUT OUTPUT SIZE EAT LAT | HEIGHT (mm) INPUT ouUTPUT MOTOR VOLTS/ PH REMARKS
(1/s) (kW) (kW) (mm) (*CDB) (*CDB) | TO UNDERSIDE (1/s) (1/s) kW (HP) HZ
UH—1 194 7.32 5.85 100 12.5 27.9 4800 0.196 0157 0.125 (1/6)] 120/60 1 SEE NOTE 1. HEAT TRACE SCHEDULE
UH—2 194 7.32 5.85 100 12.5 27.9 4800 0.196 0157 0.125 (1/6)] 120/60 1 SEE NOTE 1.
UH—3 194 7.32 5.85 100 12.5 27.9 4800 0.196 0157 0.125 (1/6)] 120/60 7 SEE NOTE 1.
PIPE ‘ LENGTH ‘ SIZE ‘\/OLTAGE‘ WATTS /METER
NOTE 1: PROVIDE 120 VOLT CONTROL THERMOSTAT.
CWR 12 METER| 150mm 120 16.7
cWs 12 METER| 100mm 120 10
CLOSED—CIRCUIT COOLER SCHEDULE MAKE—UP WATER |12 METER| 50mm 120 10
WATER | COOLING FAN SPRAY PUMP SUMP HEATER ELECTRICAL DATA
MARK TYPE FLOW LOAD EWT | LWT | WPD | EAT (WB) TYPE AIR FLOW | MOTOR FLOW MOTOR TYPE KW VOLTS PH EXHAUST HOOD SCHEDULE
I/s KW C C kPa C I/s KW /HP I/s KW /HP ARFLOW ROOF | THROAT APD
CCC—1| FORCED DRAFT 17.5 379.0 35 | 204 | 896 25 CENTRIFUGAL 22,269 | 18.64/25| 17.91 1.19/1.5 | ELECTRIC 7.0 480 3 MARK | % OPENING | AREA 1 7p 7| MATERIAL REMARKS
mm M
NOTE 1: PROVIDE LOW—PROFILE CONFIGURATION COMPLETE WITH DISCHARGE HOOD WITH POSITIVE CLOSURE DAMPER(S), ELECTRIC PAN o1 561 | 350/350 | 0.126 | 27 | ALUMINUM
HEATER, TWO SPEED FAN MOTOR, ELECTRIC WATER LEVEL CONTROL, VIBRATION ISOLATORS AND SCREENED BOTTOM PANEL.
H-2 | 309 |300/300 | 0.093 | 15 | ALUMINUM

PROJECT MANAGER
FIRE PROTECTION
BRANCH MANAGER

DESIGN _ DIREGTOR

i

NORFOLK, VIRGINIA

NORFOLK, VIRGINIA

NAVAL FACILITIES ENGINEERING COMMAND

ATLANTIC  DIVISION
NAVAL STATION
P-523

AIRCRAFT MAINTENANCE HANGAR
SCHEDULES

CHAMBERS FIELD,

DEPARTMENT OF THE NAVY
NAVAL STATION

CODE ID. NO. 80081 ‘ SIZE D

SCALE:

AS NOTED

EFD NO.

STA. PROJ. NO.

P-523

sPEC. No. 05—00—0101

CONSTR. CONTR. NO.

N62470—00—B-0101

NAVFAC DRANING NO.

4450907

SHEET 220 oF 270

M—-601

2

5
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Bowman, Foster & Associates, P.C. E
Consulting Engineers "
Norfolk, VA 23502 5
GAS—FIRED INFRARED TUBE HEATER SCHEDULE
OVERALL MIN. CONNECTION BURNER/DRAFT INDUCER DATA
HEATER | HEATER VENT SIZES BURNER SUPPLY IGNITION MOUNTING HOT WATER HEATING COIL SCHEDULE
MARK INPUT/ LENGTH AR (mm) FUEL | PRESSURE | PRESSURE (Pa) ELECTRICAL TYPE HEIGHT REMARKS AR | WATER | FACE AR | WATER SI7E
OUTPUT (mm) (I/s) |GAS [FLUE | OA (Pa) MIN | MAX. | SERVICE | AMPS (mm) MARK | FLOW | FLow |VeLociTy | EAT | LAT | EWT | CAPACITY | op PD [ WiDTH TLENGTH g
Al
ITH—1 51.24 6875 320 15 [ 150 | 150 [NAT. GAS 872 1245 | 3487 [120/1/60 | 2.6 |DIRECT SPARK | 9500 [SEE NOTE 1. (/s) | (/) | (mysy | €€ | (€)1 (C) (k) (Pa) | (Pa) | (mm) | (mm) °
ITH=2 51.24 6875 320 15 150 150 | NAT. GAS 872 1245 3487 [120/1/60 2.6 | DIRECT SPARK 9500 SEE NOTE 1. HWC—1 922 2.83 0.78 —55| 14.6 292 23.75 7.5 269 610 965
ITH-3 51.24 6875 320 15 150 150 | NAT. GAS 872 1245 3487 |120/1/60 2.6 | DIRECT SPARK 9500 SEE NOTE 1. HWC—2 | 1143 2.83 0.96 —55]| 13.4 22 27.53 10.0 269 610 965
ITH—4 51.24 6875 320 15 | 150 | 150 |NAT. GAS 872 1245 | 3487 |120/1/60 | 2.6 |DIRECT SPARK 9500 [SEE NOTE 1.
ITH=5 51.24 6875 320 15 | 150 | 150 |NAT. GAS 872 1245 | 3487 |120/1/60 | 2.6 |DIRECT SPARK 9500 [SEE NOTE 1.
ITH—6 51.24 6875 320 15 | 150 | 150 |NAT. GAS 872 1245 | 3487 |120/1/60 | 2.6 |DIRECT SPARK 9500 [SEE NOTE 1.
ITH—7 51.24 6875 320 15 | 150 | 150 | NAT. GAS 872 1245 | 3487 |[120/1/60 | 2.6 |DIRECT SPARK 9500 [SEE NOTE 1.
ITH—8 51.24 6875 320 15 | 150 | 150 | NAT. GAS 872 1245 | 3487 |[120/1/60 | 2.6 |DIRECT SPARK 9500 [SEE NOTE 1. i
ITH—9 51.24 6875 320 15 | 150 | 150 | NAT. GAS 872 1245 | 3487 |[120/1/60 | 2.6 |DIRECT SPARK 9500 [SEE NOTE 1. & SADLER
ITH—10 51.24 6875 320 15 | 150 | 150 |NAT. GAS 872 1245 | 3487 |[120/1/60 | 2.6 |DIRECT SPARK 9500 [SEE NOTE 1. | ENCINERRS & ARCHTECTS
ITH—11 51.24 6875 320 15 | 150 | 150 |NAT. GAS 872 1245 | 3487 |120/1/60 | 2.6 |DIRECT SPARK 9500 |SEE NOTE 1. A
- . i . ZBnShurEey
ITH—12 51.24 6875 320 15 | 150 | 150 |NAT. GAS 872 1245 | 3487 |120/1/60 | 2.6 |DIRECT SPARK 9500 [SEE NOTE 1. m»i
NOTE 1: MOUNT ALL HEATERS AT 45 DEGREES. ,u&"ﬁ;mﬁm
i
HEAT PUMP SCHEDULE — WATER TO AIR
AREA(S) FAN DATA VENT | WATER COOLING DATA (NOTE 1) HEATING HEAT OF WATER | FILTER BALANCING ELECTRICAL SERVICE
MARK SERVED AR FLOW | ESP MOTOR AR FLOW TOTAL SENSIBLE EAT LAT TOTAL ABSORPTION PD AREA VALVE TOTAL REMARKS MARK
1/s Pa Kw /HP I/s /s KW kW CDB | CWB | CDB | CWB | kW (NOTE 2) KW kPa SM SIZE Cv FLA |MCA | MFS | VOLTS | PH
HP—1 1st. FLOOR O.A. 922 187 119/156 922 342 52.85 26.48 | 328|244 | 0.7 | 84 26.94 ] 51 1.76 50 19.9 | 17.90 | 395 | 50 | 480 3 |SEE NOTE 3 & 6. VERTICAL UNIT.| HP—1
HP—2 W07 & Wi08 180 87 | 0.075/0.10 19 0.19 342 2.44 258|188 | 148 | 13.3 382 4 33 0.10 20 1.4 4385 | 59 15 277 1 HP—2
HP—3 W109 163 130 | 0.075/0.10 86 0.19 318 2.30 258 | 18.4 | 141 | 12.9 377 4 33 0.10 20 1.4 485 | 5.9 15 277 1 HP—3
HP—4 W10 142 110 | 0.075/0.10 38 0.17 268 1.91 258 | 18.4 | 14.7 | 12.9 3.39 4 26 0.10 20 1.4 415 |50 | 15 | 277 1 HP—4 e
HP—5 W11 142 110 | 0.075/0.10 47 0.17 268 1.91 25.8 | 18.4 | 14.7 | 12.9 3.39 4 26 0.10 20 1.4 415 | 5.0 15 277 1 HP—5
HP—6 W04 & WID5 167 125 | 0.075/0.10 66 0.13 247 1.79 258 | 17.9 | 13.8 | 12.4 3.26 3 14 0.10 20 1.6 415 |50 | 15 | 277 1 HP—6 MY = SATSHCTERTE
HP—7 wil7 118 100 | 0.075/0.10 19 0.09 1.99 1.53 25.9 | 18.4 | 15.2 | 12.9 2.52 3 7 0.10 15 1.5 3.75 | 45 15 277 1 HP—7
HP—8 Wii2 — wiis 280 137 | 0.186,/0.25 104 0.33 5.25 3.82 25.8 | 18.3 | 14.5 | 12.8 6.57 7 76 0.20 25 1.6 9.30 [11.2 | 15 277 1 HP—8 APPROVED
HP—9 C112, C113 & Cl14 142 72 | 0.075/0.10 20 0.12 218 1.60 25.8 | 191 | 16.4 | 13.6 2.64 3 1 0.10 15 1.5 3.75 | 45 15 277 1 HP-9 é:%v»(n\
HP—10 w116 165 57 0.075/0.10 57 0.15 3.08 2.07 25.8 183|156 [ 12.8 3.43 4 21 0.10 15 1.4 415 [ 5.0 15 277 1 HP-10  FOR EFD FOR COVARDER RAVFRC |
HP—11 €107 — Cl10 156 150 | 0.075/0.10 20 0.24 3.95 2.53 25.8 | 191 | 12.3 | 13.6 5.01 5 38 0.20 20 1.6 6.65 | 8.1 15 277 1 HP—11 1/% Jo/
HP—12 E116 165 57 | 0.075/0.10 57 0.15 2.70 2.05 258 | 183|156 | 12.8 3.43 4 21 0.10 15 1.4 415 | 5.0 15 277 1 HP—12 e
HP—13 E112 — E115 284 82 | 0.186/0.25 104 0.32 5.25 3.87 25.8 | 18.4 | 14.6 | 12.9 6.56 7 68 0.20 20 1.6 9.30 [11.2 | 15 277 1 HP—13 JE[—EL*SQ
HP—14 E117 123 125 | 0.075/0.10 66 0.15 2.52 1.80 25.8 | 17.9 | 13.7 [ 12.4 3.30 3 21 0.10 15 1.4 415 | 5.0 15 277 1 HP—14 DR rovew S22
HP—15 E104 & E105 152 105 | 0.075/0.10 38 0.16 3.06 2.21 25.8 | 18.4 | 13.8 | 12.9 3.69 4 21 0.10 15 1.4 4385 |59 15 277 1 HP—15 Gl w
HP—16 E111 149 87 | 0.075/0.10 47 0.15 266 17.95 258 | 18.4 | 15.0 | 12.9 3.38 4 21 0.10 15 1.4 415 | 5.0 15 277 1 HP—16 —ROE cner meon/ miam
HP—17 E107 & E108 177 157 | 0.075/0.10 19 0.24 4.02 2.68 25.8 | 18.8 [ 13.3 [ 13.3 5.08 5 38 0.20 20 1.6 6.65 B.1 15 277 1 HP-17 T T
HP—18 E109 166 125 | 0.075/0.10 66 0.19 3.20 2.33 258 | 18.4 | 14.2 | 12.9 3.78 4 33 0.10 20 .4 485 | 5.9 15 277 7 HP—18 o wvoex 1M
HP—19 ET10 142 710 | 0.075/0.10 38 0.17 267 17.90 258|183 | 14.7 | 12.8 3.39 4 26 0.10 20 .4 415 | 5.0 15 277 1 HP—19 DESON_DIREGTOR
HP—20  |W103,W106,C105,C106,£103,E106 448 122 | 0.186/0.25 K 0.44 817 5.78 258 | 19.3 | 15.2 | 13.8 8.80 10 42 0.23 25 2.9 520 | 6.3 15 480 3 HP—20 R
HP—21 W102 123 125 | 0.075/0.10 0 0.15 2.51 .79 25.7 | 17.8 | 13.7 | 12.3 3.30 3 21 0.10 15 1.4 415 | 5.0 15 277 [ FREE BLOW UNIT HP—21 § 2|2 o
HP—22 E102 123 125 | 0.075/0.10 0 0.15 2.51 1.79 258 | 17.8 | 13.7 | 12.3 3.30 3 21 0.10 15 1.4 415 | 5.0 15 277 1 FREE BLOW UNIT HP—22 R
HP—23 C104 B44 130 | 0.56/0.75 0 0.82 13.18 11.54 26.1 | 161 | 14.7 | 10.6 15.50 17 37 0.23 25 5.6 8.90 [10.5 | 15 480 3 FREE BLOW UNIT HP—23 e 317 O
HP—24 H102 668 77 0.37/0.5 76 0.66 11.10 9.26 257 | 164 | 142 | 10.6 1331 14 22 0.34 32 42 7.60 15 480 3 HP—24 B §|x =
HP—25 H103 644 92 0.37/0.5 76 0.66 11.02 9.08 258 | 161 | 142 | 106 13.24 14 38 0.34 32 4.2 7.60 9 15 480 3 HP—25 z e <
FET0TALS 7). 614 777/ 1996 | 9.62 | 157.79 | 106.29 154.82 206 756 _ 7 7  Totas| (|l |8 T
HP—26 2nd. FLOOR 0.A. 1143 187 1.19/1.5 1163 | 3.42 57.49 20.37 | 32.8|24.4 | 12.1]18.9 28.40 74 51 1.76 50 19.9 | 17.90 [395] 50 | 480 3 |SEE NOTE 3 & 6. VERTICAL UNIT.| HP—26 2 2w
HP—27 W203 126 122 | 0.075/0.10 10 0.15 2.57 1.78 25.8 | 18.4 | 141 | 12.9 3.31 3 21 0.10 15 1.4 415 | 5.0 15 277 1 HP—27 23 O
HP—28 W204 118 100 | 0.075/0.10 10 0.12 2.06 1.47 258 | 18.3 | 155 | 12.8 2.57 3 1 0.10 15 1.5 3.75 | 45 15 277 1 HP—28 0 =z
HP—29 W205 — W2Q9 480 110 | 0.186/0.25 116 0.51 9.13 6.99 258|183 | 138 | 12.8 11.03 i 22 0.23 25 4.6 6.00 | 7.3 15 480 3 HP—29 > | = m< o
HP—30 W219 283 132 | 0.186,/0.25 142 0.25 4.34 3.97 256 |16.8 | 13.9 | 1.3 6.43 6 43 0.23 20 1.6 9.30 [11.2 | 15 277 1 HP—30 8 e NE oy
HP—31 W216 & W218 131 115 | 0.075/0.10 57 0.15 2.59 1.91 259 | 18.4 | 13.9 | 12.9 3.33 3 21 0.10 15 1.4 415 | 5.0 15 277 1 HP—31 o |0 3
HP—32 W210 — W212 541 62 | 0.186/0.25 183 0.51 10.40 7.78 25.8 | 181 | 141 | 12.6 11.24 12 22 0.23 25 4.6 6.00 | 7.3 15 480 3 HP—32 E |V 1z ¥
HP—33 W214 & W215 229 80 | 0.075/0.10 75 0.24 418 315 258 | 183 | 14.4 | 12.8 525 5 38 0.20 20 1.6 6.65 | 8.1 15 277 7 HP—33 % 20 3
HP—34 | C204, C205 & C207 134 710 | 0.075/0.10 20 0.15 265 781 258 | 191 | 146 | 15.6 3.33 4 21 0.10 15 1.6 415 | 5.0 15 277 7 HP— 34 2l =
HP—35 €209 321 165 | 0.186,/0.25 142 0.37 6.48 4.74 258|180 | 156 | 12.5 7.69 8 32 0.23 20 27 980 | 119 | 20 | 277 7 HP—35 < |=
HP—36 E212 & E213 283 132 | 0.186,/0.25 75 0.33 528 3.86 258|183 | 145 | 12.8 6.59 7 76 0.23 20 1.6 930 [112 | 15 277 7 HP—36 = t
HP—37 E215 160 82 | 0.075/0.10 38 0.17 2.74 2.04 258 | 18.3 | 15.3 | 12.8 3.45 4 26 0.10 20 1.4 415 | 5.0 15 277 1 HP—37 s 2 <
HP—38 E208 — E211 623 30 0.37/0.5 180 0.63 10.27 8.28 25.7 | 18.0 | 14.8 | 12.5 11.32 3 40 0.34 25 4.2 7.00 | 8.3 15 480 3 HP—38 z e 4
HP—39 E205 — E207 424 135 | 0.186/0.25 95 0.44 7.87 5.87 25.8 | 18.3 | 14.3 | 12.8 B.73 10 42 0.23 25 2.9 520 | 6.3 15 480 3 HP—39 Foole O
HP—40 £204 118 700 | 0.075/0.10 10 0.09 7.98 1.45 257 | 183 | 156 | 12.8 252 3 7 0.10 15 15 375 | 45 15 277 1 HP—40 s § I o 4
HP—41 E203 130 115 | 0.075/0.10 10 0.13 212 163 259|185 | 16.4 | 13 262 3 3 0.10 15 1.5 375 | 45 15 277 1 HP—41 R
HP—42 E202, C201, W202 103 137 | 0.075/0.10 0 0.24 417 2.75 258 | 19.4 | 141|139 513 6 38 0.20 20 1.6 6.65 | 8.1 15 277 1 HP—42 H £S5
SF TOTALS % _5433 % // 2326 | 7.91 135.65 88.74 122.93 175 524 % SF‘ TOTALS ;DE e TS
TOTALS /) 12175 | ), 4322 | 17.53 | 293.43 195.04 277.75 381 1290 ) _TOTALS e AS NOTED
NOTES: el
stA. prou. NO.  P=§23
1. BASED ON 29.4 DEG. C. ENTERING AIR TEMPERATURE. 4. ALL UNITS ARE HORIZONTAL CONFIGURATION, UNLESS NOTED OTHERWISE. o 0E=00—0101
2. BASED ON 22.1 DEG. C. ENTERING WATER TEMPERATURE. 5. PROVIDE INTEGRAL MOTOR STARTER FOR ALL UNITS. N62470—00—B—0101
NAVFAC DRAWING NO.
3. PROVIDE FACTORY INSTALLED HOT GAS REHEAT AND HOT GAS BY—PASS. 6. REFER TO HEATING COIL SCHEDULE, SHEET M—601. _ zz:msoe -

M=602
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Bowman, Foster & Associates, P.C.
Consulting Engineers
Norfalk, VA 23502

DATE | APPR

SHEET NOTES

1. DIMENSIONS ARE IN MILLIMETERS (mm) UNLESS NOTED OTHERWISE.

HP-29

N 2. LEGEND AND ABBREVIATIONS ON SHEET M-001.

3. EQUIPMENT SCHEDULES ON SHEET M—601 AND M-602.

4. FOR HEAT PUMP UNITS HP-1 AND HP-26. SEE SHEET M-413.
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PUMP SEE DETAIL
C3,/M—701/M-504
(TYP)

NG

3

HEAT PUMP CONDENSER WATER PIPING DIAGRAM I

NO SCALE I
| PIPE SLEEVE; SEE DETAIL
l A3/M-701/M—=501 (TYP)
I
- — ___ HP-25

DESCRIPTION
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DATE

APPROVED

%é%%%ﬁ%$:

DaTE 7/% /0/
a/E )
PEH  pesen
KLB  orawn
KH  revew _g 72
GTJ o
RDF cwer anor/ ence.

PROJECT MANAGER
FIRE PROTECTION DF-
BRANGH MANAGER J

DESIGN _ DIREGTOR

NORFOLK, VIRGINIA

NORFOLK, VIRGINIA

NAVAL FACILITIES ENGINEERING COMMAND

ATLANTIC  DIVISION
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P-523

AIRCRAFT MAINTENANCE HANGAR

HEAT PUMP CONDENSER WATER PIPING DIAGRAM

CHAMBERS FIELD,

DEPARTMENT OF THE NAVY
NAVAL STATION

CODE ID. NO. 80081 ‘ SIZE

°

SE_AS NOTED

EFD NO.

sta. pros. NO.  P—=523

seec. na. 05—00—0101

CONSTR. CONTR. NO.

N62470—00—B—0101

NAVFAG DRANING NO.

4450009

SHEET 222 oF 270

M-701
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Bowman, Foster & Associates, P.C.

Consulting Engineers
Norfalk, VA 23502

DATE | APPR

DESCRIPTION

SHEET NOTES

1. DIMENSIONS ARE IN MILLIMETERS (mm) UNLESS NOTED OTHERWISE.

2. LEGEND AND ABBREVIATIONS ON SHEET M-0Q1.

3. EQUIPMENT SCHEDULES ON SHEET M-601 AND M-602.

4. FOR HEAT PUMP UNITS HP-1 AND HP-26. SEE SHEET M—413.

&

| & SADLER

/| ENGINEERS & ARCHITECTS

Pax
www._tranaystems con

50 HP—37 co
HP—-36 20 20 §' Douglas K. aendasnn

SEE DETAIL
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32 ]

HP—41 APPROVED

ACTNTTY — SATSFACTORY TO

Hp—1~ 32

40

DATE
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L e |
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BRANCH MANAGER !/IA l

DESIGN _ DIREGTOR

HP—-39

NORFOLK, VIRGINIA

NORFOLK, VIRGINIA

NAVAL FACILITIES ENGINEERING COMMAND

ATLANTIC  DIVISION
NAVAL STATION
P-523
AIRCRAFT MAINTENANCE HANGAR

HEAT PUMP CONDENSATE PIPING DIAGRAM

CHAMBERS FIELD,

DEPARTMENT OF THE NAVY
NAVAL STATION

HEAT PUMP CONDENSATE PIPING DIAGRAM N E

NO SCALE SCALE: AS NOTED

EFD NO.

sta. pros. NO.  P—=523

seec. na. 05—00—0101

CONSTR. CONTR. NO.

N62470—00—B—0101

NAVFAG DRANING NO.

4450910

SHEET 223 oF 270
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DIAGRAM SHEET
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Consulting Engineers
Norfalk, VA 23502

Bowman, Foster & Associates, P.C.

DATE | APPR

NOTES

1. DUCT SIZES ARE IN MILLIMETERS (mm).

2. EQUIPMENT SCHEDULES ON SHEET M-601 AND M-602.

3. LEGEND AND ABBREVIATIONS ON SHEET M-001.
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DIAPHRAGM _TYPE EXPANSION
Il P TANK ET—1. SEE DETAIL
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HEAT PUMP WATER PIPING DIAGRAM
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SEE DETAIL
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\ SEE DETAIL

C3/M

—~703/M—-503

NO SCALE
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NAVAL FACILITIES ENGINEERING COMMAND

ATLANTIC  DIVISION
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AIRCRAFT MAINTENANCE HANGAR

HEAT PUMP WATER PIPING DIAGRAM

CHAMBERS FIELD,

DEPARTMENT OF THE NAVY
NAVAL STATION

CODE ID. NO. 80081 ‘ SIZE D

SCALE:

AS NOTED
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SEQUENCE OF OPERATIONS

HEAT PUMP UNIT CONTROLS:

FOR EACH HEAT PUMP UNIT, PROVIDE A WALL-—MOUNTED TEMPERATURE SENSOR WHICH

ACTING THROUGH THE DDC CONTROLS SHALL PROVIDE COOLING AND HEATING. THE DDC

CONTROLS SHALL ENABLE THE LOCAL HEAT PUMP CONTROLS.

COOLING: ON A RISE IN ROOM TEMPERATURE ABOVE THE TRANSMITTER SET-POINT OF
23.9 DEGREES C., THE UNIT'S REVERSING VALVE SHALL BE POSITIONED FOR COOLING.
THE SET POINT SHALL BE ADJUSTABLE FROM LOCAL DDC CONTROLLER.

HEATING: ON A DROP IN ROOM TEMPERATURE BELOW THE HEATING SET POINT OF 20

DEGREES C., THE UNIT'S REVERSING VALVE SHALL BE POSITIONED FOR HEATING. THE SET

POINT SHALL BE ADJUSTABLE FROM LOCAL DDC CONTROLLER.

THE UNIT FAN SHALL RUN CONTINUOUSLY WHEN ENABLED BY THE DDC CONTROLS.

VENTILATION AR HEAT PUMP UNIT CONTROLS:

EACH UNIT SHALL BE BASED ON THE OUTSIDE AIR TEMPERATURE AND THE COOLING
VENTILATION AND HEATING MODE SET POINTS, SHALL BE ADJUSTABLE VIA THE DDC
CONTROLLER. COOLING SHALL BE ENERGIZED ABOVE 12.7 DEGREES C, VENTILATION
BETWWEEN —1.1 AND 12.7 DEGREES C, AND HEATING BELOW —1.1 DEGREES C. THE
PRE-HEAT COIL WILL RAISE THE SUPPLY TEMPERATURE TO BETWEEN 16.6 — 22.2
DEGREES C ABOVE THE ENTERING OUTSIDE AIR TEMPERATURE.

VENTILATION

AT AN OUTSIDE AIR TEMPERATURE OF BETWEEN —1.1 AND 12.7 DEGREES C, THE UNIT
FAN SHALL RUN AND THE PRE-HEAT COIL SHALL CONDITION THE VENTILATION AIR TO
BETWEEN 18.0 AND 23.8 DEGREES C.

COOLING

ON A RISE IN TEMPERATURE TO ABOVE 12.7 DEGREES C, THE DX COIL DISCHARGE
SENSOR SHALL CONTROL THE COOLING COIL LEAVING AIR TEMPERATURE TO 12.7
DECGREES C. THE UNIT SUPPLY AIR TEMPERATURE SHALL CONTROL THE HOT GAS
REHEAT COIL TO A LEAVING AIR TEMPERATURE OF 21.1 DEGREES C.

HEATING

WHEN IN HEATING MODE, THE UNIT SUPPLY AIR TEMPERATURE CONTROLLER SHALL
ENERGIZE REVERSE CYCLE HEATING TO MAINTAIN 21.1 DEGREES C.

DEHUMIDIFICATION

ON A RISE IN SUPPLY AIR RELATIVE HUMIDITY ABOVE THE HUMIDITY SENSOR SET
POINT OF 50% RELATIVE HUMIDITY, THE HEAT PUMP UNIT'S REVERSING VALVE

SHALL BE POSITIONED FOR COOLING, AND THE UNIT'S HOT GAS BYPASS REFRIGERANT

VALVE SHALL BE POSITIONED TO ALLOW HOT GAS REFRIGERANT TO FLOW TO THE
REHEAT COIL. THE SET POINT SHALL BE ADJUSTABLE FROM THE DDC CONTROLLER.

SMOKE DETECTOR:

WHEN SMOKE IS DETECTED, AN AUDIO/VISUAL ALARM SHALL BE TRIGGERED IN THE
MAIN DDC CONTROL PANEL.

THE UNIT FAN SHALL RUN CONTINUOUSLY WHEN ENABLED BY THE DDC CONTROLS.

CLOSED—CIRCUIT COOLER CONTROLS (CCC—1)

THE COOLER SHALL BE ENABLED BY THE DDC CONTROLLER. PROVIDE CWR
TEMPERATURE TRANSMITTER TO ACCOMPLISHED THE FOLLOWING:

ON A RISE IN CWR TEMPERATURE TO 29.4 DEGREES C., THE COOLER’S CLOSURE
DAMPERS SHALL OPEN.

ON A RISE IN CWR TEMPERATURE TO 31.1
SHALL BE ENABLED.

ON A RISE IN CWR TEMPERATURE TO 32.2 DEGREES C., THE COOLER'S FAN MOTOR
SHALL BE ENABLED AT LOW SPEED.

ON A CONTINUED RISE IN CWR TEMPERATURE, THE COOLER’S FAN MOTOR SHALL
SWITCH TO HIGH SPEED.

AN ALARM SHALL BE INDICATED SHOULD ANY FAN MOTOR, OR PUMP MOTOR NOT BE
STARTED OR IF, THE CLOSURE DAMPERS DO NOT OPEN FULLY.

CIRCULATING PUMPS CP—1 & CP—2 SHALL RUN CONTINUOUSLY WHEN ENERGIZED BY
DDC. ONLY ONE PUMP SHALL RUN AT ANY TIME. PUMP OPERATION SHALL BE ROTATED
ON A 48 HOUR SCHEDULE.

SHOULD A LOSS OF FLOW OCCUR WHICH CANNOT BE CORRECTED BY
STARTING THE BACK—UP PUMP THE DDC CONTROLLER SHALL TAKE
THE HEAT PUMPS, CLOSED CIRCUIT COOLER AND BOILERS OFF LINE
AND INDICATE AN ALARM CONDITION.

BOILER AND HEATING WATER PUMPS CONTROLS

PROVIDE A BOILER SEQUENCING CONTROL PANEL TO ANNUNICATED

ALARMS TO THE DDC WORKSTATIONS, TO OPERATE BOILERS B-1 &
B—2 IN SEQUENCE, START/STOP BOILER PUMPS CP—3 & CP—4 AND
MAINTAIN THE HEATING SUPPLY WATER LOOP TEMPERATURE.

A SIGNAL FROM THE DDC SHALL ENERGIZE THE HEATING CONTROLS.

BOILER SHALL BE STARTED/ STOPPED BASED ON ROTATING THE
LEAD BOILER EVERY 24 HOURS.

THE HEATING SUPPLY WATER TEMPERATURE SHALL BE MAINTAINED
AT THE SET—POINT OF THE SEQUENCING PANEL FROM A SIGNAL
PROVIDE BY SUPPLY WATER SENSOR/ TRANSMITTER DEVICE.
SET-POINT SHALL BE RESET BASED ON OUTSIDE AIR AS FOLLOWS;

OUTSIDE | SUPPLY
AIR WATER
TEMP. TEMP.,
15.6° C. | 48.8" C.
5.0° C. | 60.0° C.
-5.6" C.| 711" C.

A CWS TEMPERATURE SENSOR SHALL ALSO BE INCLUDED.

UNIT HEATER CONTROLS

A WALL MOUNTED THERMOSTAT WITH AN "OFF /ON” FAN SWITCH
SHALL CYCLE THE FAN TO MAINTAIN ITS SET PQINT(20 DEGREES C.)
WHEN THE SWITCH IS IN THE "ON” POSITION—FAN MOTOR SHALL
START & THE GAS SUPPLY VALVE SHALL OPEN TO PROVIDE HEAT.
WHEN THE SWITCH IS IN THE "OFF" POSITION, THE FAN SHALL
STOP, AND GAS SUPPLY VALVE SHALL CLOSE.

GAS—FIRED INFRARED TUBE HEATER CONTROLS

A SPACE TEMPERATURE THERMOSTAT, LOCATED AS SHOWN, SHALL
ENABLE THE INFRARED TUBE HEATER CONTROLS TO PROVIDE
RADIANT HEAT. ONE THERMOSTAT SHALL CONTROL TWO (2)
INFRARED TUBE HEATERS AS INDICATED.

PROVIDE SPACE TEMPERATURE SENSORS/ TRANSMITTERS IN HANGAR
BAYS (TWO PER HANGAR BAY) TO SIGNAL SPACE TEMPERATURE
BACK TO DDC WORKSTATIONS.

ITH=1 AND ITH—=11 INFRARED HEATER CONTROL SHALL BE INTERLOCKED
WITH BRIDGE CRANE THROUGH LIMIT SWITCHES SUCH THAT LOCAL
INFRARED HEATER POWER SHALL BE DISABLED WHEN BRIDGE CRANE
PASSES UNDER A HEATER UNIT. ALL INTERLOCK WIRING SHALL BE
PROVIDED UNDER ELECTRICAL.

CONTROLS LEGEND

INDOOR AIR QUALITY
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IN ROOMS W110, E110 AND W201 PROVIDE INDOOR AIR

QUALITY SENSORS. DDC SYSTEM SHALL TREND CARBON DIOXIDE
LEVELS AND ON DETECTION OF A HIGH CARBON DIOXIDE
CONCENTRATION OF 1000 PARTS PER MILLION, THE DDC CONTROL
SYSTEM SHALL ISSUE THE MESSAGE "AIR QUALITY WARNING—HIGH
CARBON DIOXIDE CONCENTRATIONS” TO SOFTWARE ALARM POINTS.

EXHAUST FANS CONTROLS

EXHAUST FANS EF—4 AND EF—7 SHALL BE INTERLOCKED WITH ITS
RESPECTIVE AREA VENTILATION AIR HEAT PUMPS. WHEN THE HP SUPPLY
AIR FAN STARTS, ITS RESPECTIVE AREA EXHAUST FAN SHALL START
AND SHALL STOP  WHEN SUPPLY AIR FAN STOPS.

EXHAUST FANS EF-1, EF-2, EF-3, EF-5, EF—6, EF—8 AND EF—-9 SHALL
BE CONTROLLED BY WALL THERMOSTAT WITH OVERRIDE CONTROL BY DDC

WORKSTATIONS.

THERMOSTAT SHALL ENERGIZE FAN UPON RISE IN SPACE

TEMPERATURE ABOVE SET—POINT OF 32.2 DEGREES C., AND DE—ENERGIZE
THE FAN UPON TEMPERATURE FALL BELOW SET—-POINT.

GAS—FIRED WATER HEATER

SEE SHEET P-001.

HOT WATER RECIRCULATING PUMP

SEE SHEET P-001.
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HP—2A 289 124 0.19 60 0.30 5.8 43 | 239 17 |136 124 2.4 7 9.3 1n.2 15 277 1 58 0.21 | HORZ. 20 2.9
HP—3A 405 100 0.19 50 0.30 7.4 62 |239| 17 | 136123 27 10 5.2 6.3 15 480 3 4 026 | HORZ 20 2.9 D
HP—4A 103 149 0.07 30 0.44 25 1.7 | 238| 17 | 104 902 1 3 415 5 15 277 1 20 010 | HORIZ. 25 4.33
HP—5A 177 50 0.07 10 0.15 2.3 2 238 | 17 [147 131 0.9 3 415 5 15 277 1 20 010 | HORIZ. 15 147 g
HP—6A 67 149 0.07 20 0.15 1.4 09 |239| 17 128120 0.9 3 375 45 15 277 1 1 010 | HORIZ. 15 1.47 @
HP—7A 31 124 019 70 012 6.6 48 | 239| 17 [ 114 [104 2.8 8 9.8 1.2 15 277 1 3 0.26 | HORIZ. 15 118 g é
HP—8A 52 124 0.07 20 0.37 1 07 |238] 17 [128[n7 0.6 3 375 45 15 277 1 11 010 | HORIZ 25 364 é
HP—9A 144 100 0.07 30 012 2.9 22 |238| 17 | 1.7 [107 1.3 3 3.75 45 15 277 1 n 010 | HORIZ. 15 118
HP—10A | 144 100 0.07 30 0.12 2.9 22 |238| 17 | 117 [107 1.3 3 3.75 4.5 15 277 1 1 010 | HORZ 15 1.18
HP—11A 31 124 0.19 70 0.12 6.6 48 239 17 [ 114|104 28 8 9.8 1.2 15 277 1 3 0.26 | HORIZ 15 118 I
HP—12A 67 149 0.07 20 0.37 1.4 09 |239| 17 [128[120 0.9 3 375 45 15 277 1 n 010 | HORIZ. 25 364
HP—13A 52 124 0.07 20 012 1.1 07 239 17 [128[17 0.6 3 375 45 15 277 1 1 010 | HORIZ. 15 118
HP-14A | 290 124 0.19 30 012 43 36 |239]| 17 | 139 126 2 7 9.3 11.2 15 277 1 58 0.26 | HORIZ. 15 118
HP-15A | 280 124 0.19 60 0.30 5.4 41 |238| 17 | 12 [no 2.4 7 9.3 1.2 15 277 1 58 021 | HoRzZ. 20 2.95
HP-16A | 405 137 0.19 50 0.30 6.7 54 | 239 17 | 131 [120 2.7 10 5.2 6.3 15 277 3 P 0.26 | HORZ 20 2.95
HP-17A | 103 149 0.07 30 0.44 25 17 |239| 17 [104 ] 92 1 3 415 5 15 277 1 20 010 | HORIZ. 25 4.33
HP-18A | 177 50 0.07 10 0.15 2.3 2 239 | 17 [ 147 [ 131 0.9 3 415 5 15 277 1 20 010 | HORZ. 15 147
HP—19A | 114 137 0.07 40 015 2.5 16 | 239 17 [128]117 1.3 3 415 5 15 277 1 20 010 | HORIZ. 15 147
HP—20A | 115 137 0.07 20 015 2.1 16 | 239 17 | 124|113 03 3 415 5 15 277 1 20 010 | HORIZ. 15 147 2]
HP—21A 69 149 0.07 40 0.12 17 08 |239( 17 [128]120 16 3 375 45 15 277 1 1 010 | HORZ 15 118 E 5
HP-22A | 118 124 0.07 80 0.15 29 15 | 239 17 [ 128121 31 3 415 5 15 277 1 20 010 | HORIZ. 15 1.47 ol
HP-23A | 115 137 0.07 30 0.15 2.3 15 239 17 [128[n7 1 3 415 5 15 277 1 20 010 | HoRiz. 15 1.47 % :g
HP—24A | 114 137 0.07 20 0.15 25 16 | 239 17 [128][11.7 1.3 3 415 5 15 277 1 20 010 | HoRmiz. 15 1.47 .
HP-25A | 430 162 0.37 0 0.54 34 34 |239]| 17 [83[175 0 12 7 83 15 480 3 28 035 | HORIZ 25 5.31 3 g5
HP-26A | 582 124 0.37 70 0.66 96 78 |238] 17 [13.3 [ 121 35 15 7.6 9 15 480 3 42 035 | HORIZ 32 6.49 4
HP—27A | 143 149 0.07 30 0.24 28 2 239| 17 | 125 [11.0 13 5 6.65 8.1 15 277 1 37 010 | HORIZ. 20 2.36 = g
HP—28A 53 149 0.07 10 012 1 08 |239]| 17 [123]110 0.3 3 375 4.5 15 277 1 11 010 | HORIZ. 15 118 Mo
HP-20A | 416 137 0.19 20 0.44 5 45 238 17 152|134 15 10 5.2 6.3 15 480 3 M 023 | HORZ 25 4.33 é )
HP-30A | 182 75 0.07 20 019 27 22 |239] 17 | 14 [125 0.9 4 485 5.9 15 277 1 33 010 | HORIZ. 15 1.87
HP—31A | 492 149 0.37 310 0.66 12.3 68 |239| 17 |128 [120 10.7 15 7.6 9 15 480 3 42 035 | HORIZ. 32 6.49
HP-32A | 143 149 0.07 70 0.24 3.3 2 239 | 17 [12.8 120 2.5 5 6.65 8.1 15 277 1 37 021 | HORIZ 20 2.36
HP—33A 63 137 0.07 10 012 1 08 |239] 17 [128[ns 0.4 3 375 45 15 277 1 1 010 | HORIZ 15 118
HP-34A | 412 137 0.19 360 0.44 1.4 57 |239| 17 [128]19 12.1 10 5.2 6.3 15 480 3 # 0.23 | HORIZ. 25 4.33
HP—35A 63 137 0.07 10 0.12 11 08 |239| 17 |1z8[1s 0.4 3 3.75 45 15 277 1 1 010 | HORIZ. 15 1.18
HP-36A | 143 149 0.07 70 0.24 33 2 239 | 17 | 128|120 25 5 6.65 8.1 15 277 1 37 0.21 | HORZ 20 2.36 W
HP-37A | 492 149 0.37 310 0.66 12.3 68 |239| 17 | 128120 10.7 15 76 9 15 480 3 42 035 | HORIZ 32 6.49 z ég $° B
HP-38A | 560 144 0.37 70 0.66 8.8 73 | 239 17 [ 135122 35 15 7.6 9 15 480 3 42 035 | HORIZ. 32 6.49 ¢ 4|5 <«
HP—30A | 143 137 0.07 30 015 25 18 |239[ 17 | 1.4 [105 13 3 415 5 15 277 1 20 010 | HORiZ. 15 1.47 i %é %
HP—40A 53 149 0.07 10 012 1 08 |239| 17 [123 |10 0.3 3 3.75 45 15 277 1 1 010 | HORIZ. 15 118 E E‘*é
HP—41A | 416 124 0.19 20 0.37 4.2 37 |239]| 17 | 15 [132 1.5 B 9.8 1n.2 15 277 1 3 026 | HORIZ. 25 364 ER =15
HP—42A | 182 80 0.07 20 012 25 21 | 239 17 | 135 122 0.3 3 375 45 15 277 1 1 010 | HORZ. 15 118 i3 "?3
HP-43A | 296 112 0.19 40 0.30 4.8 38 |239/| 17 [136 121 17 7 9.3 1.2 15 277 1 58 0.21 | HORIZ. 20 2.95 g g“—% y
HP-44A | 515 168 0.37 70 0.66 85 67 |239| 17 [13.3]ns 3 15 7.6 9 15 480 3 42 035 | HORIZ. 32 6.49 Sl =P
HP—45A 67 136 0.07 20 012 1.4 08 |239| 17 |128]120 0.8 3 3.75 45 15 277 1 T 010 | HORIZ. 15 118 o "T’EE |
HP-46A 61 137 0.07 30 012 1.4 08 |239( 17 [128]120 08 3 3.75 45 15 277 1 n 010 | HORZ 15 118 g g zZ3
HP—47A | 142 149 0.07 o 0.24 34 19 |239]| 17 | 128 120 31 5 6.65 8.1 15 277 1 37 021 | HORIZ. 20 2.36 2 53%
HP-48A | 515 169 0.37 70 0.66 85 67 |239| 17 [13.3 1.9 3 15 7.6 9 15 480 3 42 0.35 | HORIZ. 32 6.49 "?
HP—49A 67 137 0.07 20 0.12 1.4 09 23917 [128[120 0.8 3 3.75 45 15 277 1 11 010 | HORIZ 15 118 an_[:
HP-50A | 296 12 0.19 40 0.30 4.8 38 | 239 17 | 136124 1.7 7 9.3 1.2 15 277 1 s8 021 | HoORiZ. 20 2.95 % - §
HP—S1A | 441 137 0.19 o 0.44 3 3 239| 17 | 183 [17.5 0.6 10 5.2 6.3 15 480 3 41 023 | HORZ. 25 4.33 5 gﬁ o
HP-52A | 187 75 0.07 o 018 1.3 1.3 | 239 17 183175 1 4 4.85 5.9 15 277 1 33 010 | HORZ. 15 1.87 é “"g %
HP-53A | 195 137 0.07 0 0.24 1.4 1.4 | 239 17 [183]175 1 5 6.65 8.1 15 277 1 21 021 | HORZ. 20 2.36 g §o
HP-54A | 870 248 2.24 870 1.63 37.9 1.8 | 328 |24.4| 128 [12.8 32.4 50 23.7 26.1 35 480 3 26.2 1.05 | HORIZ. 40 16.04 SEE NOTE 3 S TR A
HP-55A | 1700 248 2.24 1730 3.22 74.7 229 | 328 24.4] 128|128 63.2 99 532 58.3 70 480 3 17.3 1.76 | vErRTcAL| 50 31.69 SEE NOTE 3 e ZHON
HP—56A 70 149 0.07 0 0.37 1.4 09 | 327244128 [120 0.9 3 3.75 45 15 277 1 1 110 | HORIZ 25 364 FREE BLOW i Pl o P522/P524
HP-57A | 412 137 0.19 360 0.44 1.4 57 |238| 17 [128]1ns 12.1 10 5.2 6.3 15 480 3 41 0.23 | HORZ. 25 4.33 v 05-98-8027
NOTES: 1. BASED ON 29.4 O C. ENTERING WATER TEMPERATURE. Ne2470-98-8-8027
2. BASED ON 22.1 0 C. ENTERING WATER TEMPERATURE. W‘_,"—;Z—Q-}ﬁﬁ—- §
3. PROVIDE FACTORY INSTALLED HOT GAS REHEAT OPTION. M6.1A S

8 7 6 ) 5 4 3 2 1




Bowman, Foster & Associotes, P.C.
Consulting Engineers
MNorfolk, VA 23502

APPROVED

AT

HVAC DESIGN CONDITIONS GAS—FIRED INFRARED TUBE HEATER SCHEDULE
INDOORS OUTDOORS MIN.| CONNECTION BURNER /DRAF T_INDUCER_DATA

CORGIBRED REBEA SUMMER__| WINTER SUMMER WINTER MARK NPUT |LENeTH|VENT|  SiZES BURNER T~ PUETRE pq | ELECTRICAL e n [VREGHT. | Remars =
'cDB | #%®H | 'CDB "CDB | MEAN COINCIDENT ‘CWB | ‘C DB kw mm | L/S[GAS T FLUE | OA | FUELC Pa MiN. . | SERVICE [AMPS | nm F4
ADMIN\OFFICE 23.89| 50 20 31.67 24.4 -5.6 ITH-1A 2198 | 7620 | 142 | 15 [ 150 |150 [nAT cas| 8nm 1244 | 3483 |120/1/60| 2.6 | DIRECT SPARK| 9500 %
HANGAR BAY - - 20 - - -5.6 ITH=2A 21.98 | 7620 | 142 | 15 [ 150 [150 |NAT GAS 871 1244 | 3483 |120/1/60| 2.6 | DIRECT SPARK 9500 g o

STORAGE - - 12.78 | - - —5.6 ITH-3A 2198 | 7620 | 142 | 15 [ 150 [150 [NAT Gas| &7 1244 | 3483 [120/1/60| 2.6 | DIRECT SPARK| 9500

ITH-4A 2198 | 7620 | 142 | 15 | 150 [150 |NAT Gas| 87 1244 | 3483 [120/1/60| 2.6 | DIRECT SPARK| 9500

ITH-5A 21.98 | 7620 | 142 | 15 [ 150 [150 |[NAT cas| &7t 1244 | 3483 [120/1/60| 2.6 | DIRECT SPARK| 9500

ITH-6A 2198 [ 7620 | 142 | 15 | 150 [150 |NAT Gas| a&m 1244 | 3483 [120/1/60] 2.6 | DIRECT SPARK| 9500

3. CONTROL WITH THE THREMOSTAT.

|z
EXHAUST FAN SCHEDULE - 3 | ‘?1
WR FLoW EsP | MAX |MoTOR| FAN [ELECTRIC SERVICE| yo7oR” STARTER BACKDRAFT =
DUCT CONSTRUCTION AND LEAK TEST SCHEDULE MARK TYPE s | Pa | s | KW | RPM [orrs T MOTOR SRR ORVE | “pAuper | REMARKS its
MARK DUCT PRESSURE CLASS pucT DUCT DUCT DUCT |
o e e T ooTeoe iR SEAL  |LEAK | TesT Gt REMARKS FF-1A | coniameey  |10.270] 250 [ 357 [7.46[ 635 480 [ 3 1 | Auto | BELT Yes  |(D ’ gg }E
EUCT EUCT guc]’ pucT CLASS fL;ESME PRESSURE | TYPE EF-2A CEIHH‘HGAL 870 188 | 25.2 [ 0.37 | 1300 480 3 00 AUTO | BELT YES @ s -
AT PO 0P ‘; = = = = - = e > © EF=3A| oot 1,700 | 156 | 26.8 |0.75|1090| 480 | 3 | 00 | AuTO |BELT| YES |(D =N
rraTr =TT = s EF—4A 20 192 | 100 | - |.015[1s50] 120 1 00 | auTo [pRECT| YES  |(D(®@) — %
EF-5A | ceNTRiEGAL | 1225 | 100 | - [.015[1550| 120 1 | oo |[auto oiRecT] YEs  |(D@Q® a i
g .
(D TEST PER SHEET METAL & AIR CONDITIONING CONTRACTORS' NATIONAL ASSOCIATION v Ti
(SMACNA) HVAC AIR DUCT LEAKAGE TEST MANUAL. NOTES 1. PROVIDE WITH BELT GUARD, VIBRATION ISOLATORS, MOTOR STARTER & AUTOMATIC GRAVITY—OPERATED o &
BACKDRAFT DAMPER.
(@ DUCT PRESSURE CLASS. ggJ
2. WALL MOUNTING ENCLOSURE. > 5
Z |
=
(&)

(X=TBLK)

P:\8926Y
9500077
1=1

GAS FIRED HOT WATER BOILER SCHEDULE FAN DATA COOLING DATA (1) | HEATING DATA (2) |ELECTRIC HEATER| ELECTRIC SERVICE (3)
MARK AR FLOW
MIN. THERMAL FLUE [BURNER|ELECTRICAL SERVICE OA | MOTOR | TOTAL | SENSIBLE | TOTAL TOTAL
INPUT| OUTPUT | BOILER LWT | EWT HIGH /LOW coP KW | STAGES MCA| MFS [VOLTS| PH | REMARKS
MARK | FUEL | 7 o etk S EFFICIENCY '© ¢ | size |MOTOR AMPS | REMARKS ,j; L/s KW KW KW KW FLA
PERCENT mm | KW VOLTS PH
T PTAC-1A 142/94 30 | oos 3.86 - 3.2 2.6 5 1 19.9 [28.0[ 30 | 208 | 1 | (@
B-1a | fAL [ 2051 1744 173.6 85 822 | 711 | 250 | .25 120 1 8.0 @
B2a | NAL | 2051 | 1744 1736 o 22 | 71l 280 | o= o0 3 =0 PTAC—2A 142/94 30 | o0.09 3.86 - 3.2 2.6 5 1 19.9 [28.0| 30 | 208 | 1 | @ ; -
8Bl O
133 =
NOTES: RS
NOTES: (@ COOLING CAPACITY BASED ON EAT = 23.9'CDB/17.2'CWB AND 35°C AMBIENT AIR TEMPERATURE. i S
1. m?ngiscggguﬁLﬁo‘:TFL‘::S:LSU;?%TTE':EERQIUSRERGAUGEE WATER FLOW SMTCH, ASME PRESSURE RELKF VALVE. THO DINHRAGH MAN GAS ALVES, (@ HEATING CAPACITY BASED ON EAT = Z0°CDB AND 8.3'C AMBIENT AIR TEMPERATURE. iZ "'l"g
3 W ESSURE SWITCH, MAIN GAS COCK, SOLENOID PILOT GAS VALVE, PILOT GAS—PRESSURE REGULATOR, &l
PILOT GAS COCK, INTERRUPTED SPARK—IGNITED PILOT, FLAME SAFE-GUARD PROGRAMMER, MANUAL RESET Hi-LIMIT TEMPERATURE CONTROL, OPERATING (D SUPPLEMENTAL ELECTRIC HEATER F.LA. INCLUDED. ONE DISCONNECT SWTCH REQUIRED FOR EACH INDOOR UNIT. g [za-Z|p
TEMP CONTROL, DIFFERENTIAL AIR PROVING SWITCH, DIAGNOSTIC ANNUNCIATOR, VIBRATION ISOLATORS & ELECTRONIC SPARK—PLUG IGNITION, (@) PROVIDE MANUFACTURERS STANDARD SUBBASE, DRAIN KIT, LEVELING LEGS, POWER CORD AND EXTERIOR GRILLE. = F—_’Q§ o
<
hZu 3
2 |la<kElx
= S Zo
AR
< m:
CLOSED—-CIRCUIT COOLER SCHEDULE |8
WATER | COOLING | EWT LwT EAT FAN SPRAY PUMP SUMP HEATER ELECTRICAL SERVICE OVER—ALL DIMENSIONS i e«
i e oE: oy ad g AR FLOW MOTOR FLOW | MOTOR WIDTH LENGTH | HGT W/DPR 1 4 5
MARK TYPE L/s KW c 3 : s Bl
/ c kPa DEG. € TYPE L/s = — LS OX TYPE KW VOLTS PHASE sl il i REMARKS : Bl O
924 | 1800/ g g ER
ccec-1A FORCED—DRAFT 19.6 454 35 29.4 5.95 25  |CENTRIFUGAL 24,172 ' 1200 242.3 1.5 ELEC 5 480 3 2440 5335 3580 NOTE 1 &
COOE b, MO 80001 | SZE D
NOTE: 1. PROVIDE LOW PROFILE CONFIGURATION COMPLETE WITH DISCHARGE HOOD WITH POSITIVE CLOSURE DAMPER(S), ELECTRIC PAN HEATER, TWO FAN MOTORS, i NONE
ELECTRIC WATER LEVEL CONTROL, VIBRATION ISOLATORS, AND SCREENED BOTTOM PANEL.

.C‘ﬂ;Q;“R..GC:l;H Nl ]

N62470-9B-B-8027

NE2£70- 85 5 8027
4429139

it 375 o481

M6.2A

—8 z 9 5 4 _ J 2z 1
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g
GRILLE, REGISTER & DIFFUSER SCHEDULE AIR _INTAKE/EXHAUST SCHEDULE
2 ROOF THROAT | MIN INTAKE o BACKDRAFT
NECK MARK “EF;-U* OPENING AREA FREE AREA Pf MATERIAL DAMPER REMARKS
MARK|  SERVICE TYPE SIZE BLow [MAX APD | geyarks / M2 u2 REQUIRED
mm H—1A [ 1225 | 600x600 | 0.37 0.877 28 | ALUMINUM NO
® | suppLy AR REGISTER | 250x150 [ BOUBE [ 13 H=2A 870 | 500x500 | 0.31 0.35 38| ALUMINUM YES )
Lo H—3A | 1700 | 600x600 | 0.37 0.42 75 | ALUMINUM YES S
PPLY AIR
SUPPLY Al REGISTER | 300x200 oeriecron 13 g 3
© | suepLy AR RS?J?\RTFER s00x200 [ POPRLE 1 13
® | suepLy AR cen 150x150 | 4 — way 18 NOTE 2
® | sueeLy AR P 225x225 40(;{]:':\; 18 NOTE 2
® | suepLy AR REGISTER 200x150 [ DOPRE L 10 —
® | suepLy AR S:QEU! "‘REE 150x150 | 1 — WAY 13 NOTE 2
SUPPLY AR SR 300x300 | 4 — WAY 5 NOTE 2 AIR SEPARATOR/EXPANSION TANK SCHEDULE
CEILING z
[0) SUPPLY AR sc%:mig 225x150 | 1 — WAY 5 NOTE 2 AIR_SEPARATOR EXPANSION TANK REMARKS 3
SGURRE WY MARK | PIPE |PRESSURE ACCEPTANCE TANK MAX MIN FILL !3
@ | suepLy AR 225%225 | 2.~ 13 NOTE 2 SIZE | DROP | MARK VOLUME VOLUME, TEMP | TEMP | PRESSURE
CEILING CORNER (mm)| (KPa) (LITERS) (LITERS) () () KPo .«é T
¥
|
AS—1A| 150 | 45 [ET-1A 128.7 340.7 82.2 10.0 83 “%3%1
%
[ B
® |RETURN/EXH AR | REGISTER | 900x400 13 NOTES 1 a}'j 8
ik M
® |ReTURN/EXH AR |  RecisTER | 250x250 1 |NOTES 1 & 2 GAS FIRED UNIT HEATER SCHEDULE 3 &
(D |RETURN/EXH AR | REGISTER | 200x200 1 |NOTES 1 & 2 i
AR SNt NATURAL GAS [ELECTRICAL SERVICE i
@ |RETURN/EXH AR REGISTER 200x200 13 NOTES 1 & 2 FLOW | INPUT | OUTPUT | sIZE | EAT | LAT [INPUT[OUTPUT [MOTOR REMARKS
MARK| ) /s | kw KW | mm |cDB|CDB|ML/S |ML/S | Kw [VOLTS|PH Z
@ |RETURN/EXH AIR | REGISTER | 300x300 13 |NOTES 1 & 2 lﬂ §
uH-18| 870 | 366 | 203 | 100 [1277|40.4| 787 | 15 | 019 | 120 | 1 | (D A
W |RETURN/EXH AR | REGISTER | 550x550 13 |NOTES 1 & 2 &)
UH-28| 870 36.6 29.3 100 |12.77| 40.4| 787 15 0.19 120 1 @
(& |RETURN/EXH AIR [  REGISTER 200x200 13 NOTES 1 & 2 WA
(1) PROVIDE 120 VOLT CONTROL THERMOSTAT. H
(¥) |RETURN/EXH AR | REGISTER | 400x400 13 NOTE 1 3
=2 g
@ |RETURN/EXH AR | REGISTER | 450x450 13 NOTE 1 g -
NOTES:
1. SET FACE BARS AT 45 DEGREE ANGLE.
2. LAY=IN CEILING INSTALLATION — PROVIDE 600/600mm PANELS. CONVERSION FACTORS - METRIC TO ENCLISH B
MULTIPLY 1 iE o
METRIC METRIC BY ENGLISH : ;€ %
LITERS/SEC; L/s 15.848 GALLONS /MINUTE; GPM § g g 9
CIRCULATING PUMP SCHEDULE LITERS/SEC; L/s 3.6 CUBIC METERS/HOUR; M 3/HR ? s Z
— KILOWATTS; Kw 0.2843 _|TONS OF REFRIGERATION 3 IBdT
WATER MOTOR METERS; M 8 |FEET L [T
MARK|  TYPE FLOW | HEAD RPM | EFFICiENCY [MOTOR STARTER]  peyaRksS ETERS: e 31 15
L/s | KPo [kw [voLtspr sizE | TvPe MILLIMETERS; mm 0.03937 __|INCHES T
CENTRIFUGAL KILOPASCAL; kPa 0.145 LBS./SQ. INCH; PS| > |15 4l
cP—1A[g%ER MOUNIED 196 | 122 | 56 | 480 [3|1750| 737 1 AUTO = 7= KL OPASCAL: liPa S E%Lzu 2
cP—2A| R E RIBUNTED | 19.6 | 122 | 5.6 | 480 |3[1750| 737 1 | auto KILOWATTS; Kw 3411.37 __ |BTUH g latke -
Q
cp—3a| CENTRFUCAL | 38 | 60 [.56 | 480 [3[1750| 59.7 00 | auto LITERS] | Q2042 GAMGHS ,% sNg?
TETEEUCAL KV: VALVE COEFF. 1.17 CV; VALVE COEFFICIENT g2 o=
cp—4a| CENTRIFME 38 | 60 |.56| 480 |3|1750| 59.7 o0 | auto METERS /G mia T FEET/SECOND: F/S s
LITERS/SEC; L/s 21191 CUBIC FEET/MINUTE; CFM 5 %D-E
KILOWATTS; Kw 1.34 MOTOR HORSEPOWER i -~
PASCAL; Pa 0.004 INCHES OF WATER 5 % § 8
SQ. METERS;M2 10.764 __ |SQ. FEET; FT 2 P iE I
KILOPASCAL; kPa 0.3356 _|FT. OF WATER B 3|5
KILOWATTS; Kw 010194 |BOILER HORSEPOWER T e [0
L/s—M2 19.67 CFM/100 SF. L
[ rros v P522/P524|
= w 05-98—-8027
CONSTR  CONTR. WO,
NE2470-98-B-B027
NAVFAL DRAMING MO
4429140
Se 376 = 481

| oo
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NOTES

1. DIMENSIONS ARE IN MILLIMETERS UNLESS NOTED T T 1T
OTHERWISE.

BATE

2. LEGEND & ABBREVIATIONS ON SHEET M1.1.

3. EQUIPMENT SCHEDULES ON SHEETS M6.1A THROUGH
M6.3A.

AR FLOW e CWR——=——2HP— i
N T r HP—54A
] I 50mm 4
WALL 50mm BACKFLOW | ——g§——CWR———<——-HP-55A
I
I
I
I

REVISIONS

PREVENTER SEE
DETAIL L/M7.1A/P5.2

I
I
DISCHARGE HOOD i TO HEAT PUMPS,
" Wi PoSIVE ISOLATNG | | ! SECOND FLOOR
CLOSURE DAMPERS GRELOB AR \{\r‘é
SEE WATER PIPING 1
CLOSED CIRCUIT PIPE SLEEVE DIAGRAM SHEET BALANGING |y I

50mm E
mas_cssﬂ_a—\ I | SEE DETAIL 50mm P4.2A VALVE ‘“"4-$1 _

I E
B/M7.1A/M8.1 150mm i | ! 80mm | ﬁ {: &
150 — =
mm  (TYP) 150mm ,.]J___J._I —CWR—-=——= i S 5§ ; g i
HEAT TAPE TO HEAT PUMPS, g
| 150mm 80mm FIRST FLOOR RUEHTES
2 I 2 = |
E (- DOWRR £ e & 0L - 2 ——mr——CWR———pr ————————— - 5 e b= "E 'lﬁ E eif
FLOW BALANCING = =4 el 1] £ 150mm
VALVE; SET AT - O Q00— p £ £ | b e — 8
9.8 L/S 9 Qo000000000F—" | [ 40mm- HP=334 E 5
A Sl 1 c 3 HP—
50mm MAKE—UP a9 T_ 150mm . 150mm CWS HP—=54A i
WATER 4 il - ;
50mm OVERFLOW —— iiﬁj HEAT TAPE ( d 78} 3?5
SPRAY PUMP e Q8 B
AIR_REMOVAL &
(F:%%EIE?ED WITH | | 2 Il % — SEE DETAIL ’95 e
80mm DRAIN ‘ SEE DETAIL i M(LEAD) P/M7.1A/MB.4 z | B
——= |I-BEAM SUPPORT CP=3A P/M7.1A/M8.4 = E i 3
150mm ALL ) /_ FOR COOLER; FULL | 1 | [ || e gE=a S :
LENGTH OF COOLER; CP—4A g
L /jﬁ%: —op F TYPICAL BOTH SIDES | ” /_FLOOR OB
100mm——+—F 7 L 1 D = o H
HEAT TAPE 80mm | ﬁ
B=1A— —B=2A x SEE DETAIL
N - SEE DETAIL Y/M7.1A/M8.3
S/M7.1A/M8.5

HEAT PUMP WATER PIPING DIAGRAM

NO SCALE ; =
Z (n
vég ©
EES &l
égg Eé
u [&]
[ o <
i ST E
= ml.l.l(_l,
i5 | Ol=
) P
Z |8 _<la
DEGZ
hZiw| X
Q| =
z 13 Z|$
2 2.
< m:z
s 1 E
gals
3 e .Q;E
3 n O
s Blg T
Eﬁg o
g <
Q%u

COCE 0. WO, BOOBI | SIZE D

eoar. NONE

o W

s o w0 P522/P524

= w. 05-98-8027

CONSTI. CONTR. MO,

NB62470-98—-B-B027

TASTAC CRAmING MO,
4429141

seer 377 o 481

M7.1A
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NOTES

1. DIMENSIONS ARE IN MILLIMETERS UNLESS NOTED OTHERWISE. —T

ATE

2. LEGEND & ABBREVIATIONS ON SHEET M1.1.
3. EQUIPMENT SCHEDULES ON SHEETS MB.1A THROUGH M6.3A. D
4. FOR HEAT PUMP HP-54A AND HP—55A SEE SHEET M4.1A.
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NOTES .
1. DIMENSIONS ARE IN MILLIMETERS UNLESS NOTED OTHERWISE.
2. LEGEND & ABBREVIATIONS ON SHEET Mi.1.
3. EQUIPMENT SCHEDULES ON SHEETS M6.1A THROUGH M6.3A. D
4. FOR HP—54A AND HP—55A. SEE SHEET M4.1A.
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Bowman, Foster & Associaotes, P.C. =
Consulting Engineers g
SEQUENCE OF OPERATIONS == :
HEAT PUMP UNIT CONTROLS: X
BOILER AND HEATING WATER PUMPS CONTROLS INDOOR_AIR QUALITY
i%%&é‘%ﬂ,g}fu*& F#'HMEP D%@T&m%\gfg EHK&L;,;"‘OO#SQ EDCCISHEJER‘?L%RE*S\E#ES_RTEWE'%*BC PROVIDE A BOILER SEQUENCING CONTROL PANEL TO ANNUNICATED IN ROOMS W107, E107, W201 AND E201 PROVIDE INDOOR AIR
CONTROLS SHALL ENABLE THE LOCAL HEAT PUMP CONTROLS. ALARMS TO THE DDC WORKSTATIONS, TO OPERATE BOILERS B—1A & QUALITY SENSORS. DDC SYSTEM SHALL TREND CARBON DIOXIDE
B—2A IN SEQUENCE, START/STOP BOILER PUMPS CP—3A & CP—4A LEVELS AND ON DETECTION OF A HIGH CARBON DIOXIDE
COOLING: ON A RISE IN ROOM TEMPERATURE ABOVE THE TRANSMITTER SET-POINT OF AND MAINTAIN THE HEATING SUPPLY WATER LOOP TEMPERATURE. CONCENTRATION OF 1000 PARTS PER MILLION, THE DDC CONTROL
23.9 DEGREES C., THE UNIT'S REVERSING VALVE SHALL BE POSITIONED FOR COOLING. SYSTEM SHALL 13508 THE MESSAGE “AIR QUALITY WARNING-FAGH 0
THE SET POINT SHALL BE ADJUSTABLE FROM LOCAL DDC CONTROLLER. A SIGNAL FROM THE DDC SHALL EMNERGIZE THE HEATING CONTROLS. CARBON DIOXIDE CONCENTRATIONS™ TO SOFTWARE ALARM POINTS. %
BOILER SHALL BE STARTED/ STOPPED BASED ON ROTATING THE &
HEATING: ON A DROP IN ROOM TEMPERATURE BELOW THE HEATING SET POINT OF 20 LEAD BOILER EVERY 24 HOURS. EXHAUST FANS CONTROLS VENTILATION AR HEAT PUMPS ila
DEGREES C., THE UNIT'S REVERSING VA HALL BE POSITIONED FOR HEATING. THE SET @
POINT SHALL BE ADJUSTA&\’EE ,_-SROS ,_ot\fi %DC CONTROLLER. EATING: THE Sk THE HEATING SUPPLY WATER TEMPERATURE SHALL BE MAINTAINED EXHAUST FANS EF—2A & EF—3A SHALL BE INTERLOCKED WITH ITS E
AT SET—POINT OF THE SEQUENCING PANEL FROM A SIGNAL RESPECTIVE AREA. WHEN THE AHU SUPPLY AIR FAN STARTS
THE UNIT FAN SHALL RUN CONTINUOUSLY WHEN ENABLED BY THE DDC CONTROLS. PROVIDE BY SUPPLY WATER SENSOR/ TRANSMITTER DEVICE. ITS RESPECTIVE AREA EXHAUST FANS SHALL START, AND SHALL STOP
SET—POINT SHALL BE RESET BASED ON OUTSIDE AIR AS FOLLOWS; WHEN SUPPLY AIR FAN STOPS.
VENTILATION AIR HEAT PUMP UNIT CONTROLS: OUTSIDE | SUPPLY EXHAUST FANS EF—1A SHALL BE CONTROLLED BY WALL THERMOSTAT
AR WATER WITH OVERRIDE CONTROL BY DDC WORKSTATIONS. THERMOSTAT SHALL
FOR EACH HEAT PUMP UNIT, PROVIDE DUCT—MOUNTED TEMPERATURE AND HUMIDITY TEMP. | TEMP. ENERGIZE FAN UPON RISE IN SPACE TEMPERATURE ABOVE SET—POINT
TRANSMITTERS WHICH SHALL CONTROL THE HEAT PUMP UNIT FOR COOLING , HEATING 56 c 188 ¢ OF 32.2 DEGREES C., AND DE-ENERGIZE THE FAN UPON TEMPERATURE
AND DEHUMIDIFICATION. THE DDC CONTROLS SHALL ENABLE THE LOCAL HEAT PUMP .67 C. 148.8° C FALL BELOW SET—POINT. 2
CONTROLS. 5.0° C. | 60.0° C. -
-5.6" C.| 711" C. ] E : B
COOLING: 3
ON A RISE IN SUPPLY AIR TEMPERATURE ABOVE THE TRANSMITTER SET—POINT, 23.9 UNIT HEATER CONTROLS fisy E H
DEGREES C., THE UNIT'S REVERSING VALVE SHALL BE POSITIONED FOR COOLING. THE J : [ gg}ﬁg i3
SET POINT SHALL BE ADJUSTABLE FROM LOCAL DDC CONTROLLER. A WALL MOUNTED THERMOSTAT WITH AN "OFF /ON" FAN SWITCH | ¢
SHALL CYCLE THE FAN TO MAINTAIN ITS SET POINT(20 DEGREES C.) s
HEATING: WHEN THE SWITCH IS IN THE "ON" POSITION—FAN MOTOR SHALL =
START & THE GAS SUPPLY VALVE SHALL OPEN TO PROVIDE HEAT. 5|
ON A DROP IN SUPFLY AIR TEMPERATURE BELOW THE HEATING SET POINT OF 20 WHEN THE SWITCH IS IN THE "OFF” POSITION, THE FAN SHALL &
DEGREES C., THE UNIT'S REVERSING VALVE SHALL BE POSITIONED FOR HEATING. THE SET STOP, AND GAS SUPPLY VALVE SHALL CLOSE. a ]
POINT SHALL BE ADJUSTABLE FROM LOCAL DDC CONTROLLER. wn ga
GAS—FIRED INFRARED TUBE HEATER CONTROLS 3 g
FICATION: A SPACE TEMPERATURE THERMOSTAT, LOCATED AS SHOWN, SHALL 2§
ENABLE THE INFRARED TUBE HEATER CONTROLS TO PROVIDE i
ON A RISE IN SUPPLY AIR RELATIVE HUMIDITY ABOVE THE HUMIDITY TRANSMITTER RADIANT HEAT. ONE THERMOSTAT SHALL CONTROL FOUR (4) = %
SET—POINT OF 50 PERCENT RELATIVE HUMIDITY, THE HEAT PUMP UNIT'S REVERSING INFRARED TUBE HEATERS AS INDICATED.
VALVE SHALL BE POSITIONED FOR COOLING, AND THE UNIT'S HOT GAS BYPASS E g
REFRIGERANT VALVE SHALL BE POSITIONED TO ALLOW HOT GAS REFRIGERANT TO FLOW PROVIDE SPACE TEMPERATURE SENSORS,/ TRANSMITTERS IN HANGAR &)
TO THE REHEAT COIL. THE SET—POINT SHALL BE ADJUSTABLE FROM THE DDC BAYS (TWO PER HANGAR BAY) TO SIGNAL SPACE TEMPERATURE
CONTROLLER.

BACK TO DDC WORKSTATIONS.

LOCAL INFRARED HEATER CONTROL SHALL BE INTERLOCKED WITH
THE UNIT FAN SHALL RUN CONTINUOUSLY WHEN ENABLED BY THE DDC CONTROLS. BRIDGE CRANE THROUGH LIMIT SWITCHES SUCH THAT LOCAL

INFRARED HEATER POWER SHALL BE DISABLE WHEN BRIDGE CRANE

PASSES UNDER A HEATER UNIT.
CLOSED—CIRCUIT COOLER(S) CONTROLS (CCC—1A)
EACH COOLER SHALL BE ENABLED BY THE DDC CONTROLLER. PROVIDE CWR 5 <l<
TEMPERATURE TRANSMITTER TO ACCOMPLISHED THE FOLLOWING: CONTROLS LEGEND iz @
8 r O
>
O A T T T e e R T e ::) ANALO(; INPUT TO DDC/EMCS AVERAGING TEMPERATURE SENSOR TEMPERATURE SENSOR % g ; é
DAMPERS ML/ O, - Ml bl s i g VALVE ACTUATOR 2-10 VAC SIGNAL : i3 Z
| DIFFERENTIAL PRESSURE TRANSMITTER .v = A [ PR
ON A RISE IN CWR TEMPERATURE TO 31.1 DEGREES C., THE COOLER'S SPRAY PUMP S L L] oRZ posiTion As Requited T |8QTZ
SHALL BE ENABLED. U - o
DOC  DIRECT DIGITAL CONTROL HUMIDITY SENSOR TRANSFORMER iz "?g 5
ON A RISE IN CWR TEMPERATURE TO 32.2 DEGREES C., THE COOLER'S FAN MOTOR DTC  DATA TERMINAL CABINET @ |zaZ|m
DAMPER ACTUATOR 2—10 VAC SIGNAL @ |zaZ|w
SHALL BE ENABLED AT LOW SPEED. e E:Engrg&uml |~<I:c?|~1Tﬁol_u-:R B S Tion AL FoCUIRED GAS METER 2 B oo
ON A CONTINUED RISE IN CWR TEMPERATURE, THE COOLER'S FAN MOTOR SHALL o |PZLls
SWITCH TO HIGH SPEED. PRESSURE TRANSMITTER [Ms] ~ MOTOR STARTER E WATER METER g g‘(E W
N= O
AN ALARM SHALL BE INDICATED SHOULD ANY FAN MOTOR, OR PUMP MOTOR CAN NOT END LIMIT SWITCH El RELAY ELETRIC METER < §N§ &
BE STARTED OR IF, THE CLOSURE DAMPERS DO NOT OPEN FULLY. u;) 3
SIGNAL SELECTOR DUCT MOUNTED SMOKE DETECTOR 9 L)
CIRCULATING PUMPS CP—1A & CP—2A SHALL RUN CONTINUOQUSLY WHEN ENERGIZED BY CURRENT SENSOR i gﬂ-E >
DDC. ONLY ONE PUMP SHALL RUN AT ANY TIME. PUMP OPERATION SHALL BE ROTATED #
O . A5 HOUR ‘SCHEDULE. CONTROL PANEL STATIC PRESSURE SENSOR o g 5
s Elm o2
SHOULD A LOSS OF FLOW OCCURE WHICH CANNOT BE CORRECTED BY STARTING THE EMCS  ENERGY MANGEMENT CONTROL SYSTEM E d2 <
BACK-UP PUMP THE DDC CONTROLLER SHALL TAKE THE HEAT PUMPS, CLOSED CIRCUIT 3|3
COOLER AND BOILERS OFF LINE AND INDICATE AN ALARM CONDITION. |
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