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UNIT HEATER SCHEDULE

NO. UH-1001, 1002, & 1003 UH-1004 UH-1005 UH-1006 UH-1007 UH-1008 UH-2001
FACILITY ATC ATC ATC ATC ATC ATC ATC
LOCATION MECH LVL - MECH RM MECH RM 1185 ELEC RM 1186 MECH RM 1200A FIRE PUMP RM 1202A | MECH ROOM 1301 MECH RM 2013
POSITION SUSPENDED SUSPENDED SUSPENDED SUSPENDED SUSPENDED SUSPENDED SUSPENDED
THROW DIRECTION VERTICAL HORIZONTAL HORIZONTAL HORIZONTAL HORIZONTAL HORIZONTAL HORIZONTAL
TYPE HT WTR HT WTR HT WTR HT WTR HT WTR HT WTR HT WTR
HEAT LOAD (MBH) 292 57.6 13.4 20.1 8.3 9.2 46.2
AIR FLOW (CFM) 1229 1778 414 620 256 284 1426
AR TEMPERATURE RISE (°F) 22 30 30 30 30 30 30
WATER FLOW (GPM) 1.95 3.84 0.89 1.34 0.55 0.61 3.08
ENT WATER TEMP (F) 160 160 160 160 160 160 160
LVG WATER TEMP (F) 130 130 130 130 130 130 130 COMPUTER ROOM AIR CONDITIONING UNIT SCHEDULE (CRAC)
WATER PRESS DROP (FTWC) 01 08 083 012 05 05 05 NO. CRAC-1001-1020 CRAC-1021 & -1022 CRAC-1023 CRAC-1024 CRAC-2001,-2002, & -2003
FAN MOTOR HP 110 1110 1130 115 1130 1/30 110 SERVICE AREA FMS LARGE SERVER RM RM 1019 RM 1019 RM 1040 RMS 2008 & 2009
FAN MOTOR RPM 1550 1550 1550 1550 1550 1550 1550 FANTYPE TEFC TEFC TEFC TEFC TEFC
ELECTRICAL DATA (V/PH/HZ) 115/1/60 115/1/60 115/1/60 115/1/60 115/1/60 115/1/60 115/1/60 TOTAL AR FLOW (CFM) 2675 12400 17100 9950 16500
REMARKS NOTE 1 EXT STATIC PRESS (IN WC) 0.25 0.25 / 0.25 1m 0.25 0.25
NOTES: FAN MOTOR HP 1EA 11/2 2 EA 712 3 EA é ~T0 2 EA 7172 3 EA 10
1. TOBE INCLUDED IN BID OPTION 1. > MANUEACTURER TO PROVIDE UNIT MOUNTED THERMOSTAT. COOLING COIL TYPE CHILLED WATER CHILLED WATER \ CHILLED WATER CHILLED WATER CHILLED WATER
MAX FACE VELOCITY (FT/MIN) 500 500 500 500 500
UNIT HEATER SCHEDULE (CONT.) TOTAL CAPACITY (MBH) 59.2 2376 327.6 175.5 835.3
NO. CUH-1009 CUH-1010 CUH-1011 CUH-1012 CUH-1013 CUH-1014 SENSIBLE CAPACITY (MBH) 58.1 236.0 3255 171.2 332.9
FACILITY ATC ATC ATC ATC ATC ATC ENTAIR TEMP - DB (F) / WB (F) 72.0/59.9 72.0/59.9 72.0/59.9 72.0/59.9 72.0/59.9
LOCATION STAIRS 1144 STAIRS 1167 STAIRS 1245 STAIRS 1201 STAIRS 1209 VESTIBULE 1200B LVG AIR TEMP - DB (F) / WB (F) 520/51.6 520/516 520/51.6 520/51.6 520/51.6
POSITION FLOOR MOUNTED FLOOR MOUNTED FLOOR MOUNTED FLOOR MOUNTED FLOOR MOUNTED FLOOR MOUNTED MAX AIR PRESS DROP (INWC) NOTE 5 NOTE 5 NOTE 5 NOTE 5 NOTE 5
THROW DIRECTION HORIZONTAL HORIZONTAL HORIZONTAL HORZONTAL HORIZONTAL HORIZONTAL ENT WATER TEMP (F) 42 42 42 42 42
TYPE HT WTR HT WTR HT WTR HT WTR HT WTR HT WTR LVG WATER TEMP (F) 56 | 56 56 56 z(ﬁ 56
HEATLOAD (MBH) o4 13.7 12.0 6.3 12.0 8.1 CHILLED WATER FLOW (GPM) 85 ; 339 46.8 251 T 479
AIR FLOW (CFM) 167 423 370 194 370 251 MAX WATER PRESS DROP (FTWC) 11.55 | 18.4 20.2 8.7 11.55
AIR TEMPERATURE RISE (°F) 30 30 30 30 30 30 MIN ROWS / MAX FPI 4/10 6/10 4/10 6/10 6/10
WATER FLOW (GPM) 0.4 0.91 0.80 0.4 0.80 0.54 REHEAT COIL TYPE N/A HOT WATER HOT WATER HOT WATER HOT WATER
ENTWATER TEMP (F) 160 160 160 160 160 160 MAX FACE VELOCITY (FT/MIN) N/A 500 500 500 700
LVG WATER TEMP (F) 130 130 130 130 130 130 TOTAL CAPACITY (MBH) N/A 67.0 92.3 53.7 89.1
WATER PRESS DROP (FTWC) 0.2 0.7 0.7 0.2 0.7 0.7 ENTAIR TEMP - DB (F) N/A 55 55 55 55
FAN MOTOR HP 112 112 112 112 112 112 LVG AIR TEMP - DB (F) N/A 60 60 60 60
FAN MOTOR RPM 1370 1370 1370 1370 1370 1370 ENT WATER TEMP (F) N/A 160 160 160 160
ELECTRICAL DATA (V/PH/HZ) 115/1/60 115/1/60 115/1/60 115/1/60 115/1/60 115/1/60 LVG WATER TEMP (F) N/A 130 130 130 130
REMARKS NOTE 2 NOTE 2 NOTE 2 NOTE 2 NOTE 2 NOTE 2 HOT WATER FLOW (GPM) N/A 45 6.2 36 59
NOTES: MAX WATER PRESS DROP (FTWC) N/A 3.8 3.8 3.8 7
1. TOBE INCLUDED INBID OPTION 1. 2. MANUFACTURER TO PROVIDE UNIT MOUNTED THERMOSTAT. FILTER TYPE 2" PLEATED FILTER 2" PLEATED FILTER 2" PLEATED FILTER 2" PLEATED FILTER 2" PLEATED FILTER
MERV RATING 7 7 7 7 7
HOT WATER BOILER SCHEDULE CLEAN PRESS DROP (INWC) NOTE 5 NOTE 5 NOTE 5 NOTE 5 NOTE 5
NO. HWB-1 HWB -2 DIRTY FILTER ALLOWANCE (IN WC) NOTE 5 NOTE 5 NOTE 5 NOTE 5 NOTE 5
HOCATION MECH RM 1185 MECH RM 1185 ELECTRICAL DATA (V/PH/HZ) 3m 460/3 /60 460/3 /60 460 /3 /60 460/3 /60 460/3 /60
TYPE GAS-FIRED CONDENSING | GAS-FIRED CONDENSING TOTAL ELECTRIGAL LOAD (FLA] \/; 6 10 20 10 "“"N\’“"NEB‘N\W
PRESSURE RATING (PSIG) 160 160 4
OPERATING WEIGHT (LBS) 555 1490 1950 1210 2100
ALTITUDE (FT) 95 95
REMARKS NOTES 1,2,3,5,7,8,9 NOTES 1,2,4,5,6,7,8,9,10 NOTES 1,2,4,5,6,7,8,9,10 NOTES 1,2,4,5,6,7,8,9,10 NOTES 1,2,4,5,6,7,8,9,10
FLUID HOT WATER HOT WATER
LVG WATER TEMP (F) 160 160 NOTES:
ENTWATER TENP (F) 130 130 1. ALL WATER COILS TO BE 0.625 IN DIA COPPER, 0.020 IN TUBE WALL THICKNESS WITH ALUMINUM FINS UNLESS
OUTPUT RATINGS NOTED OTHERWISE.
MINIMUM GROSS OUTPUT (VBH) F— F— 2. MANUFACTURER SHALL PROVIDE STARTER AND DISCONNECT INACCORDANCE WITH ELECTRICAL SECTION 26 20 00.
S RIIAEY INGUTFUEL SOURGE NATURAL GAS NATURAL GAS 3. UNIT SHALL BE FLOOR MOUNTED DOWNFLOW FLOOR DISCHARGE TYPE WITH FRONT RETURN AIR OPENING.
BURNER INPUT (CFH @ 1000 BTU/CF) 2000 2000 4. UNIT SHALL BE FLOOR MOUNTED DOWNFLOW FLOOR DISCHARGE TYPE WITH DUCTED RETURN AIR OPENING
MINIMUM EFFICIENCY (%) 86 86 AT THE TOP OF THE UNIT.
BLOWER MOTOR (HP) 1 1 5. PRESSURE DROPS ASSOCIATED WITH FILTERS, COILS, ETC. SHALL BE INCLUDED IN THE TOTAL INTERNAL
ELECTRICAL DATA (V/PH/HZ) 460 /3 /60 460 /3 /60 STATIC CALCULATION BY THE UNIT MANUFACTURER.
REMARKS NOTES 1.2 NOTES 1.2 6. PROVIDE UNIT WITH 3-WAY MODULATING MOTORIZED HEATING WATER CONTROL VALVE.
NOTES: 7. PROVIDE UNIT WITH 2-WAY SLOW-ACTING MOTORIZED CHILLED WATER CONTROL VALVE.
1. MANUFACTURER SHALL PROVIDE STARTER IN 8. UNIT SHALL BE WIRED FOR SINGLE POINT ELECTRICAL CONNECTION.
ACCORDANCE WITH DIVISION 26 SPECIFICATIONS. 9. PROVIDE UNITS WITH FLOOR STAND FOR USE WITH 12" RAISED FLOOR.
2. DISCONNECT SHALL BE PROVIDED BY DIVISION 26. 10. PROVIDE WITH FACTORY RETURN AIR PLENUM WITH FILTER ACCESS.
HVAC PUMP SCHEDULE
NO. CHWP-1 CHWP-2 CHWP-3 CWP-1 CWP-2 CWP-3 CWP4 HWP-1 HWP-2 HWP-3 HWP4 HWP-5
RE BASE-MOUNTED END | BASE-MOUNTED END | BASE-MOUNTED END | BASE-MOUNTED END | BASE-MOUNTED END | BASE-MOUNTED END | BASE-MOUNTED END | BASE-MOUNTED | BASE-MOUNTED | BASE-MOUNTED | BASE-MOUNTED | BASE-MOUNTED
SUCTION SUCTION SUCTION SUCTION SUCTION SUCTION SUCTION END SUCTION | END SUCTION END SUCTION END SUCTION END SUCTION
SERVICE CHS - PRIMARY CHS - PRIMARY CHS - PRIMARY | CONDENSER WATER | CONDENSER WATER | CONDENSER WATER | CONDENSER WATER | HWS - PRIMARY | HWS - PRIMARY | HWS - SECONDARY | HWS - SECONDARY | HWS - SECONDARY
MAX FLUID TEMP (F) 56 56 56 98 98 98 98 160 160 160 160 160
MIN FLUID TEMP (F) 42 R 2 42 4m 60 60 60 60 100 100 100 100 100
CAPACITY (GPM) B 785 ' 785 - 785 900 900 900 900 130 130 164 169 164
HEAD (TDH) 100 100 100 76 76 76 76 24 24 51 50 51
SUCTION SIZE (IN) 6 - 6 6 6 6 6 6 3 3 25 25 25
DISCHARGE SIZE (IN) 5 5 5 5 5 5 5 25 25 2 2 2
IMPELLER SEZE (IN) 105 10.5 105 10 10 10 10 5.375 5.375 775 775 775
PUMP EFFICIENCY (%) 835 835 835 84 84 84 84 68 68 65 65 65
MOTOR TYPE TEFC - HIEFF TEFC - HIEFF TEFC - HIEFF TEFC - HIEFF TEFC - HIEFF TEFC - HIEFF TEFC - HIEFF TEFC-HIEFF | TEFC-HIEFF TEFC - HIEFF TEFC - HIEFF TEFC - HIEFF
MOTOR (RPM) 1750 1750 1750 5(ﬁ 1750 1750 1750 1750 1750 1750 1750 1750 1750
MOTOR (HP) i\:\:uio AAAAAAAAAAAA 3 | 3 2 25 25 25 11/2 1172 5 5 5
MOTOR OPERATING (BHP) 2438 2438 2438 21.6 21.6 216 216 1.16 1.16 33 33 3.3
ELECTRICAL DATA (V/PH/HZ) 460/3 /60 460/3 /60 460/3/60 460/3/60 460/3/60 460/3 /60 460/3 /60 460/3 /60 460/3 /60 460/3/60 460/3 /60 460 /3 /60
REMARKS NOTES 1,2,3 NOTES 1,2, 3 NOTES 1,2,3 NOTES 2 NOTES 2 NOTES 2 NOTES 2 NOTES 1, 2 NOTES 1,2 NOTES 1,2 NOTES 1,2 NOTES 1, 2
NOTES:
1. PROVIDE VARIABLE SPEED DRIVE. 3. PUMP FLOW RATE INCLUDES BID OPTIONS BO1 AND BO2.

2. DIVISION 26 TO PROVIDE STARTER AND DISCONNECT.
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NOTES:

: (.
1. SEE DRAWING M—701 FOR GENERAL NOTES, LEGEND AND ABBREVIATIONS. )
2. SEE DRAWING M—702 FOR GENERAL TEMPERATURE CONTROLS SCHEDULE
INSTRUCTIONS.
US Army Corps
3. SEE DRAWING M-703 FOR GENERAL SCHEDULE SEQUENCE AND ALARM of Engineers
HANDLING SEQUENCE. , Y
Mobile District
1 \_
SEQUENCE OF OPERATION [ o )
COMPUTER ROOM AIR CONDITIONING UNITS (CRAC) 3
I a
J SYSTEMS: CRAC-1001 THROUGH -1024, CRAC-2001 THROUGH -2003 <
| ggﬁﬁROL CONTRACTOR SHALL INSTALL DDC HARDWARE TO PERFORM THIS .
{ COMPUTER ROOM PANEL SEQUENCE OF OPERATION AND TO PROVIDE SNVT INPUTS, OUTPUTS <
CRAC AR CONDITIONING AND ALARMS AS SPECIFIED AND SHOWN ON THE POINTS SCHEDULE. =
CONTROL C—————=——= UNLESS OTHERWISE SPECIFIED, ALL MODULATING CONTROL SHALL BE
COMPUTER ROOM PANEL RETURN I}/\> —| A A SUPPLY PROPORTIONAL-INTEGRAL (Pl) CONTROL.
AIR_CONDITIONING AR l — A
K A. HAND-OFF-AUTO SWITCH
RETURN '2/\>—> C DSk : : CV—43 THROUGH 49
AIR : : AIR , , (1) HAND: WITH THE H-O-A SWITCH IN HAND POSITION, THE
| , | L — FAN SHALL START AND RUN CONTINUOUSLY, SUBJECT TO
| , | _I THE MANUFACTURER'S SAFETIES.
| | l
| L CV-23 THROUGH 42 | : CV_5 THROUGH 8 AND (2) OFF: WITH THE H-O-A SWITCH IN THE OFF POSITION, THE
| , | V=20 THROUGH 29 DDC HARDWARE SHALL STOP THE FAN AND CLOSE THE
| | | , CHILLED WATER AND/OR HOT WATER TEMPERATURE
| | | | CONTROL VALVE(S). ®
L B J 3 ] S
) 5 T (3) AUTO: WITH THE H-O-A SWITCH IN THE AUTO POSITION, | @
THE UNIT SHALL BE UNDER ITS INTERNAL SYSTEM CONTROL. S| 3
SPARE L ol o
WELL (TYP) ] B. OCCUPANCY MODES 2
()]
L [ sPARE WELL A Y (1) OCCUPIED: THE UNIT DDC HARDWARE SHALL BE IN THE
N OCCUPIED MODE WHEN THE INPUT FROM THE SYSTEM
SCHEDULER IS OCCUPIED. THESE UNITS ARE INTENDED TO
A Y RUN 24 HOURS A DAY, 7 DAYS A WEEK.
CHW SUPPLYS—» ( C. SAFETIES: THE UNIT SHALL RUN SUBJECT TO THE UNIT
) MANUFACTURER'S SAFETIES.
(
CHW SUPPLY §—> S CHW RETURN S | ) D. SPACE TEMPERATURE CONTROL: THE DDC HARDWARE SHALL
¢ CONNECT TO THE UNITS CONTROL PANEL AND BE ABLE TO
CHW RETURN §_< ( HHW SUPPLY%‘ ) REMOTELY CONTROL AND MONITOR THE UNIT. THE SUPPLY FAN
) ¢ SHALL RUN CONTINUOUSLY AND THE CHILLED WATER AND/OR
HHW RETURN S—< ) HOT WATER VALVE(S) SHALL BE MODULATED TO MAINTAIN ZONE
TEMPERATURE SETPOINT (ZN -T- SP).
o
3 NOTE 1: CONTRACTOR SHALL AFFIX PERMANENT TAGS/LABELS TO ALL DEVICES AS SPECIFIED NOTE 1: CONTRACTOR SHALL AFFIX PERMANENT TAGS/LABELS TO ALL DEVICES AS SPECIFIED <
NOTE 2: CONTRACTOR SHALL LABEL ALL DDC 1/0 SIGNAL LINES: 4-20 mA, VDC, OR SNVT NOTE 2: CONTRACTOR SHALL LABEL ALL DDC I/0 SIGNAL LINES: 4-20 mA, VDC, OR SNVT E
NOTE 3: CONTRACTOR SHALL SHOW A UNIQUE IDENTIFIER FOR EACH DEVICE. WERE MULTIPLE IDENTICAL NOTE 3: CONTRACTOR SHALL SHOW A UNIQUE IDENTIFIER FOR EACH DEVICE. WERE MULTIPLE IDENTICAL E
DEVICES ARE SHOWN (FOR EXAMPLE; DDC CONTROLLER, OA SENSOR, OR EP TRANSDUCER) EACH SHALL DEVICES ARE SHOWN (FOR EXAMPLE; DDC CONTROLLER, OA SENSOR, OR EP TRANSDUCER) EACH SHALL \ A,
BE SEQUENTIALLY NUMBERED. WHERE SEPARATE DDC CONTROLLER BUBBLES ARE USED TO BE SEQUENTIALLY NUMBERED. WHERE SEPARATE DDC CONTROLLER BUBBLES ARE USED TO
REPRESENT/SHOW A COMMON (OR SINGLE) CONTROLLER EACH BUBBLE SHALL USE THE SAME IDENTIFIER REPRESENT/SHOW A COMMON (OR SINGLE) CONTROLLER EACH BUBBLE SHALL USE THE SAME IDENTIFIER 7 N\
AND NUMBER. DEVICE AND SIGNAL IDENTIFIERS SHALL BE CONSISTENT BETWEEN DRAWINGS. AND NUMBER. DEVICE AND SIGNAL IDENTIFIERS SHALL BE CONSISTENT BETWEEN DRAWINGS. T
NOTE 4: CONTRACTOR SHALL UNIQUELY NUMBER ALL ANSI 709.1 DEVICES. THIS NUMBERING SHALL BE NOTE 4: CONTRACTOR SHALL UNIQUELY NUMBER ALL ANSI 709.1 DEVICES. THIS NUMBERING SHALL BE © x| o
CONSISTENT BETWEEN ALL DRAWINGS. CONSISTENT BETWEEN ALL DRAWINGS. o SO |t g
N o D |2 ]
=< |[§ ©
- m|=z O©
> 5 L |
- o~ |5 O
Sl B2l
()] [ _t n
SYSTEMS: COMPUTER ROOM AIR SYSTEMS: COMPUTER ROOM AIR
CONDITIONING UNIT COOLING ONLY CONDITIONING UNIT HEATING AND COOLING
CRAC—1001 THROUGH CRAC—1020 CRAC—1021 THROUGH CRAC—1024 & A T
CRAC—2001 THROUGH CRAC—2003 wl|l 3| &
S| 2 B
ST & |aS 8
s . @ .|l o o
4 SO |_x |8y |2
Ro) = O .0
3 o < >
COMPUTER ROOM AIR CONDITIONING UNITS - CRAC-1001 THROUGH -1024;: CRAC-2001 THROUGH -2003 SR A D i
|_
NODE: <DDC##> 5
NODE LOCATION: <___ > = W0 >
NODE ADDRESS: Domain =<___>,Subnet=<__ > Node=<__ > LDP AND M&C DISPLAY OVERRIDES ALARMS g o < ws 2
NODEID: < > M&C s =2
LDP LDP | M&C BLDG o g o
SETTING RANGE ncilCPT [o] VIEW | DISP | TREND | SNVT SNVT OVRD | OVRD |SNVT|SNVT ALARM CONDITION ALARM M&C | ROUTING W Z < Sa=
FUNCTION NAME DESCRIPTION (WITH UNITS) | (WITH UNITS) | NAME TYPE REQ'D |REQ'D| REQ'D | NAME TYPE REQ'D | REQ'D [NAME | TYPE (SEE NOTES) PRIORITY | ROUTING | REQ'D G, < 2%5
P - —
< > <UNIT MANUFACTURER'S PROOFS> (SEE NOTES) < > ALM/NORMAL | < > <BI> ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - G—_D' = o
sags ZOXL
PROOFS & [< > <UNIT MANUFACTURER'S SAFETIES> (SEE < > ALM/NORMAL | < > <BI> ~ ~ ~ ~ ~ ~ ~ ~ ~ ALM <> ~ o L= 3 2
SAFETIES NOTES> © Deg
n
SYs-occ OCCUPANCY INPUT (FROM SYSTEM SCHEDULER) ~ OCC/UNOCC | < > NV ~ X o < > < > SEE NOTES ~ ~ ~ ~ 9 -
START/STOP [SF-SS SUPPLY FAN START/STOP ~ [OFF/LOMEDMHI| <__ > BO ~ X ~ < > < > ~ ~ ~ ~ ~ ~ ~ ~
UNIT STATUS |[UNIT STATUS (HTG AND/OR CLG REQUEST) (SEE ~ HVAC _cooL/ | <__ > NVO ~ X ~ <> HVAC_STATUS ~ ~ ~ ~ ~ ~ ~ ~ (
5 NOTE) HVAC HEAT D)
< |<_( ) L
CH-V-C CHILLED WATER VALVE COMMAND ~ <0-100% OPEN>| < > AO ~ X ~ N < > ~ ~ ~ ~ ~ ~ ~ ~ o~ o O
HW-V-C HOT WATER VALVE COMMAND ~ <0-100% OPEN>| <__ > AO ~ X ~ < > < > ~ ~ ~ ~ ~ ~ ~ ~ % xo ¥z
ZONE ZN-T ZONE TEMPERATURE ** ~ < > < > Al ~ X X < > TEMP_P ~ ~ ~ ~ **ZN-T MORE THAN 77 DEG F < > ~ S Ll —
Eo®
TEMPERATURE ORBELOWG6GB8 DEGF 5 N
Z Z D
. CONTROL  |ZN-T-SP ZONE TEMPERATURE SETPOINT 72DEGF 68-77 DEGF | <__ > Al ~ X ~ < > <> ~ X [<_>[<_ > ~ ~ ~ ~ e ® —O O
2 OFF/AUTO _|UNIT OFF/AUTO SWITCH ~ OFF/AUTO < > Bl ~ ~ ~ < > < > ~ ~ ~ ~ ~ ~ ~ ~ h X 130
R CHILLED WATER VALVE PID LOOP SETTINGS ~ - < > ~ ~ ~ ~ ~ - - - - - - - - - Zow =0
g' HOT WATER VALVE PID LOOP SETTINGS ~ - < > - ~ ~ ~ ~ ~ - - - - - - - - 0z VW
g wZ . .mun =
O x X = I — O =
o NOTES: oF"nZEzZ O
= ' L — — O_
& 1) THE CONTRACTOR SHALL COMPLETE THE POINTS SCHEDULE AS SPECIFIED AND AS DESCRIBED IN THE POINTS SCHEDULE INSTRUCTIONS DRAWING. OO <O <
L 2) UNIT MANUFACTURERS PROOFS AND SAFETIES: THE CONTRACTOR SHALL SHOW EACH PROOF AND SAFETY AS A SEPARATE ROW. % = L =
o 3) SYS-OCC:AS DESCRIBED IN THE POINTS SCHEDULE INSTRUCTIONS, OVERRIDE OF SYS-OCC IS ACCOMPLISHED THROUGH THE SYSTEM SCHEDULER. aQ O Ll 3
o 4) ALARM CONDITIONS MARKED WITH AN ASTERISK (*) SHALL BE ACTIVE ONLY WHEN THE SYSTEM IS IN OCCUPIED MODE AND HAS BEEN IN OCCUPIED MODE FOR MORE THAN: *=5 MINUTES ** =30 MINUTES z8a < T
- 5) UNIT STATUS: SERVES AS A MONITORED POINT AT THE M&C SOFTWARE (FRONT-END) AND AS A HEATING/C OOLING REQUEST TO THE BOILER AND/OR CHILLER SERVING THIS SYSTEM. o< % O
= Ly, )]
o wn
% )
= \_ J
(]
20
n
= Sheet
2 Reference
. Number:
S
N
© M—/14
S
o \ _J
&
83
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NOTES: s ~
1. SEE DRAWING M-701 FOR GENERAL NOTES, LEGEND AND ABBREVIATIONS.

— - T0: DDC—## m
I 2. SEE DRAWING M-702 FOR GENERAL TEMPERATURE CONTROLS SCHEDULE
| INSTRUCTIONS.

US Army Corps
of Engineers

Mobile District
\_

CV-52 3. SEFE DRAWING M—703 FOR GENERAL SCHEDULE SEQUENCE AND ALARM

2 CH-1 HANDLING SEQUENCE.

-
JIL

CHILLED WATER SYSTEM
SEQUENCE OF OPERATION

CONTRACTOR SHALL INSTALL DDC HARDWARE TO PERFORM THIS SEQUENCE
OF OPERATION AND TO PROVIDE SNVT INPUTS, OUTPUTS, AND ALARMS AS ) L TO: DDC—##
SPECIFIED AND SHOWN ON THE POINTS SCHEDULE. UNLESS OTHERWISE G » (OTHER POINT)
SPECIFIED, ALL MODULATING CONTROL SHALL BE PROPORTIONAL-INTEGRAL

| F :l E

é )

SPA
Approved

(Pl) CONTROL. r————T0: DDC-##

5/10/10
Date

A. SYSTEM ENABLE AND LOOP ENABLE DDC—## CH-1-S

(1) THIS SYSTEM SHALL MONITOR THE ENABLED STATUS OF ALL =
SYSTEMS SERVED BY THIS SYSTEM. IF ANY SYSTEMS SERVED BY THIS
SYSTEM IS ENABLED, THIS SYSTEM SHALL BE ENABLED (SYS-ENA). IF
ALL SYSTEMS SERVED BY THIS SYSTEM ARE NOT ENABLED, THIS
SYSTEM SHALL NOT BE ENABLED.

To: ooc-## | L W mm—————— —»T0: DDC—##
‘If" t i (OTHER POINT)
|

CV-33 AN

SPARE
WELL

(2) WHEN THIS SYSTEM IS ENABLED (SYS-ENA) AND THE CHILLED
WATER PUMP IS PROOFED ON, THE PRESSURE CONTROL, CHILLER CH-2
CONTROL, AND CHILLED WATER TEMPERATURE CONTROL LOOPS
SHALL BE ENABLED.

FM {T—= SUPPLY
CV-62

)

‘™
B. HAND-OFF-AUTO SWITCH: THE CHILLED WATER PUMP VARIABLE

FREQUENCY DRIVE (VFD) SHALL HAVE AN H-O-A SWITCH:
(1) HAND: WITH THE H-O-A SWITCH IN "HAND" POSITION, THE PUMP SN T0: DDC—## CHP1-P-LL TO: DDC—#4 g |0 DDC—# /S?AFFE_S
SHALL START AND RUN CONTINUOUSLY. PUMP SPEED SHALL BE & —~ P (OTHER POINT) (OTHER POINT)
2 UNDER MANUAL-OPERATOR CONTROL. , L T0: DDC—#4
SPARE N
| I | C

Revisions

(2) OFF: WITH THE H-O-A SWITCH IN "OFF" POSITION, THE PUMP SHALL CH=2-S
STOP. _ AT eSO
DDC—##

|
(3) AUTO: WITH THE H-O-A SWITCH IN "AUTO" POSITION, THE PUMP !
SHALL RUN SUBJECT TO THE CHILLED WATER PUMP START/STOP (CH-
PMP-SS) COMMAND, AND PUMP SPEED SHALL BE UNDER CONTROL OF
THE DDC SYSTEM.

WELL

=

M

c

Y

=
Description

— = 10: DDC—#f

D 9|

CHP-1
CV=ot A —— =] VFD |-
|
|
|
|

D. PROOFS AND SAFETIES:

CH-3 CH-PMP-C CH-PMP= | CH-PMP-S

SS

(1) DDC HARDWARE SHALL MONITOR ALL PROOFS AND SAFETIES.

I
l

(2) PROOFS: CHILLED WATER PUMP STATUS I

-
JIL
/

(3) SAFETIES: NONE N DDC—#4

(4) DDC HARDWARE RESET OF ALL PROOFS AND SAFETIES SHALL BE A TO: DDC—##

VIA A LOCAL BINARY PUSH-BUTTON (RST-BUT) INPUT TO THE DDC P - *(OTHER POINT)

HARDWARE, VIA A REMOTE COMMAND TO THE DDC HARDWARE VIA

SNVT, OR BOTH (WHERE THE CONTRACTOR PROVIDES BOTH RESET LOCAL DISPLAY PANEL
‘U‘_‘L,r

FUNCTIONS AND THE OPERATOR CAN USE EITHER ONE TO PERFORM CHP2—-P-LL TO: DDC—## LOC IN: MECHANICAL ROOM 1200A
THE RESET), AS SHOWN ON THE POINTS SCHEDULE DRAWING. DDC— CH-3-S

x5
REVISED FOR RFI 238 & 241

k]

]
i

E. PRESSURE CONTROL: WHEN THIS LOOP IS ENABLED THE DDC HARDWARE
SHALL MODULATE THE PUMP VARIABLE FREQUENCY DRIVE UNIT TO MAINTAIN
THE PIPE SYSTEM PRESSURE AT SETPOINT, AS MEASURED BY THE

5 DIFFERENTIAL PRESSURE TAP AND SENSOR. IF THE LEAD PUMP IS RUNNING
AT 100 PERCENT AND THE DIFFERENTIAL PRESSURE FALLS 2 PSI BELOW THE
SETPOINT FOR 15 MINUTES, A LAG PUMP SHALL BE STARTED. THE OUTPUT e ¢
TO THE VFD’S SHALL BE MODULATED TO SATISFY THE DIFFERENTIAL
PRESSURE SETPOINT. IF THE AVERAGE SPEED OF THE LEAD AND LAG PUMPS
DROPS BELOW 40%, THE LAG PUMP SHALL BE STOPPED, AND THE OUTPUT TO
THE LEAD PUMP VFD SHALL MODULATE TO SATISFY THE DIFFERENTIAL — | VD 4
PRESSURE SETPOINT. WHEN THIS LOOP IS DISABLED, THE DDC HARDWARE r -
CAPACITY MODULATION OUTPUT TO THE VFD SHALL BE ZERO PERCENT. CH-PMP-C | *CH—PMP— | CH-PMP-S

SS :

l

A
e
K]
Symbol
\_

THE DDC SYSTEM SHALL AUTOMATICALLY TRACK THE RUN TIME OF THE LEAD |
OPERATING PUMP AND AUTOMATICALLY SWITCH THE ROLE OF LEAD PUMP |
AFTER EVERY 100 HOURS OF OPERATION AMONG CHWP-1, -2, AND -3. A AN DDC—## /
MAXIMUM OF TWO PUMPS SHALL RUN AT DESIGN CONDITIONS WITH ONE

PUMP REMAINING IN STANDBY. THE STANDBY PUMP SHALL START WHEN THE
DIFFERENTIAL PRESSURE SWITCH INDICATES A FAILURE OF AN OPERATING
PUMP.

JULY, 2008

File No.

g

M717EB45.DWG
URGC—-08-0006 D

[.S.0. Sheet File Name:
Solicitation Number:

Date:

F. CHILLER CONTROL: WHEN THIS LOOP IS ENABLED, THE DDC HARDWARE CHP3—-P-LL TO: DDC—##

SHALL TURN A CHILLER ON. WHEN THIS LOOP IS DISABLED, THE CHILLERS
SHALL BE OFF.

G. STARTING THE FIRST CHILLER SHALL REQUIRE THE FOLLOWING
SEQUENCE (ASSUMING CHILLER CH-1 IS THE LEAD CHILLERY):

1. OPEN COOLING TOWER ISOLATION VALVE CV-58.

G. FAUST

Drawn By:
R. BAILLIF

Checked By:

R. JORDAN

Reviewed By:

2. OPEN CONDENSER WATER VALVE CV-55 AT CH-1. (NOTE: IF A
4 CHILLER IS ALREADY RUNNING, START CONDENSER PUMP FIRST, AND
THEN OPEN CONDENSER WATER VALVE WITH A TWO-MINUTE STROKE.)

Designed By:

3. START CONDENSER WATER PUMP CWP-1. ;— — -3 \FD [~ _i
CH-PMP-C * ~PMP- | CH-PMP-S

4. UPON CONFIRMATION OF FLOW. CT-1 FANS SHALL START AND RAMP | gg PMP |
UP TO SPEED TO MAINTAIN CONDENSER WATER SUPPLY | |
TEMPERATURE SETPOINT (CWS-T-SP). l |

N J
5. VERIFY CONDENSER WATER FLOW THROUGH CH-1 AS INDICATED BY DDC—##
PRESSURE DIFFERENTIAL SWITCH (CH1-P) AS SHOWN ON M-718.

6. START PRIMARY PUMP CHWP-1 AND SLOWLY OPEN MOTORIZED
VALVE CV-52.

CHILLED WATER SYSTEM CONTROL SCHEMATIC

7. CHWP-1 VFD SHALL MODULATE TO MAINTAIN PRESSURE SETPOINT IN
SYSTEM AS DESCRIBED IN E ABOVE.

MOBILE, ALABAMA

8. VERIFY CHILLED WATER FLOW THROUGH CH-1 AS INDICATED BY
PRESSURE DIFFERENTIAL SWITCH (CH1-P) AS SHOWN ON M-717.

BURNS & McDONNELL
9400 WARD PARKWAY

9. SEND START SIGNAL TO CHILLER, CH-1. CONTROL VALVE CV-62 WATER-COOLED CHILLER
(BYPASS VALVE) SHALL BEGIN TO MODULATE OPEN TO MAINTAIN A NODE: <DDC##>
CONSTANT DESIGN FLOW THROUGH CH-1. NODE LOCATION: < >

H. CHILLER SEQUENCING: WHEN THE AVERAGE LOAD OF THE OPERATING NODE ADDRESS: Domain =< >, Subnet=< > Node=< >
CHILLER OR CHILLERS IS 50 PERCENT OF EACH CHILLER'S CAPACITY OR NODEID:<___ >
5 GREATER FOR 15 MINUTES, THE NEXT CHILLER SHALL BE STARTED, AND THE CH-1,CH-2, & CH-3: POINTS SCHEDULE
LOAD TO EACH CHILLER SHALL BE EQUALIZED. WHEN THE AVERAGE LOAD OF V&G
THE OPERATING CHILLER OR CHILLERS IS LESS THAN 25 PERCENT OF EACH SETTINGS RANGE /o DISPLAY [TREND | OVED ALARM

CHILLER'S CAPACITY POR 30 MINUTES, A LAG CHILLER SHALL BE STAGED FUNCTION NAME DESCRIPTION WITH UNITS WITH UNITS TYPE| REQD | REQD | REQD CONDITION
DOVVN, ANID THE OPERATING CHILLER OR CHILLERS SHALL RAMP UP TO CH-CHP1-LL CHILLED WATER PUMP (CHP-1) PRESSURE SWITCH < > ONJOFF Bl X - - TRUE
SATISFY THE BUILDING LOAD. THE DDC SYSTEM SHALL AUTOMATICALLY PROOFS AND -CHP1- -

CH-CHP2-LL CHILLED WATER PUMP (CHP-2) PRESSURE SWITCH < > ON/OFF Bl X - - TRUE

TRACK THE RUN TIME OF EACH CHILLER, AND SHALL AUTOMATICALLY SWITCH SAFETIES
THE ROLE OF LEAD CHILLER AFTER EVERY 100 HOURS OF OPERATION. EACH Haatiaa s CHILLED WATER PUMP (CHP-3) PRESSURE SWITCH = = ON/OFF Bl — — TRUE

CHILLER SHALL HAVE A MINIMUM ON-TIME OF 30 MINUTES (ADJ.) AND A
MINIMUM OFF-TIME OF 30 MINUTES (ADJ.).

U.S. ARMY ENGINEER DISTRICT
CORPS OF ENGINEERS

r

\

ENABLE/DISABLE NVI
START/STOP BO
START/STOP BO
START/STOP BO

SYS-ENA SYSTEM ENABLE
START/STOP CH-CHP1-SS CHILLED WATER PUMP (CHP-1) START/STOP

CH-CHP2-SS CHILLED WATER PUMP (CHP-2) START/STOP
THE BYPASS CONTROL VALVE CV-62 SHALL MODULATE TO MAINTAIN A
CONSTANT DESIGN FLOW THROUGH THE CHILLER EVAPORATORS. AS THE CH-CHP3-SS CHILLED WATER PUMP (CHP-3) START/STOP
DIFFERENTIAL PRESSURE OF ANY OF THE CHILLERS BEGINS TO DROP WITH
THE CHILLED WATER INLET VALVES IN THE FULL OPEN POSITION CV-62 SHALL SEC-PMP-C CHILLED WATER VFD PUMP SPEED COMMAND = <0-100%> AO
BEGIN TO MODULATE OPEN. AS THE PRESSURE DIFFERENTIAL BEGINS TO SEC-P CHILLED WATER SUPPLY PRESSURE ~ < = Al ~ ~ ~ * CHS-P MORE THAN 25%
RISE ABOVE THE SETPOINT, CV-62 SHALL BEGIN TO CLOSE. PRESSURE CONTROL — AROVE DR REI OW CHSI. P,
SEC-P-SP CHILLED WATER SUPPLY PRESSURE SETPOINT < > ~ ~ ~ ~ X ~
|. CHILLED WATER TEMPERATURE CONTROL: WHEN THIS LOOP IS ENABLED —
THE CHILLER SHALL MODULATE TO MAINTAIN A CHILLED WATER SUPPLY CHILLED WATER PUMP PID LOOP SETTINGS < > - e 2 = i =
TEMPERATURE (CHS-T) AT SETPOINT (CHS-T-SP) AND A DIFFERENTIAL
TEMPERATURE (CH-T-SP) COMPARING CHILLED WATER SUPPLY
TEMPERATURE (CHS-T) TO THE CHILLED WATER RETURN TEMPERATURE CHS-T CHILLED WATER SUPPLY TEMPERATURE ~ o Al
(CHR-T). IF THE DIFFERENTIAL TEMPERATURE FALLS BELOW 6 DEG F AND CHILLED WATER [CHS-T-SP CHILLED WATER SUPPLY TEMPERATURE SETPOIN| 42 DEGF . "
THE CHILLER IS OPERATING AT MINIMUM CAPACITY FOR 10 MINUTES OR TEMPERATURE |[CHR-T CHILLED WATER RETURN TEMPERATURE ~
MORE, THE CHILLER SHALL BE DE-ENERGIZED. CONTROL CH-T-SP CHILLED WATER TEMPERATURE DIFFERENTIAL SE|] 12 DEGEF
CH-S CHILLER STATUS (STATE) ~

vl |Xx pad
SRS RN
XX [>X[>
RS RN

SRS RN

>
4
4

~

AS—BUILT
CHILLED WATER SYSTEM

PROJECT NO. FTFA083950

*CHS-TMORE THAN 10
DEGF ABOVE ORBEI OW

~

CONTROL SCHEMATIC,
) USEQUENCE & POINTS LIST ) |\ KANSAS CITY, MISSOURI

¢

EGLIN AIR FORCE BASE, FLORIDA
JSF ACADEMIC TRAINING CENTER (ATC)

A

A\

>
XXX X
XXX X
X [X

~
~
~

r

START/STOP Bl

NOTES: ABBREVIATIONS AND ACRONYMS Sheet
1. ALL SETPOINTS SHALL BE ADJUSTABLE e N/A Al ANALOG INPUT NVI  NETWORK VARIABLE INPUT Reference
2. ASTERISK *: ALARM CONDITION SHALL BE ACTIVE ONLY WHEN THE SYSTEM IS IN OCCUPIE X REQUIRED AO ANALOG OUTPUT NVO NETWORK VARIABLE Number:
AND HAS BEEN IN OCCUPIED MODE FOR MORE THAN 5 MINUTES. < > CONTRACTORDEFINED Bl BINARY INPUT OlLITRIIT
BO BINARY OUTPUT
. _/

COPYRIGHT@ 2008 BURNS AND McDONNELL ENGINEERING COMPANY, INC.
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NOTES: ~N
1. FOR GENERAL NOTES, LEGEND, AND ABBREVIATIONS SEE DRAWING
lsl
2. PROVIDE DIELECTRIC FITTINGS ON ALL PIPES PENETRATING WALLS
DESIGNATED AS SAPF ON DRAWING E—132. SEE DETAIL ON DRAWING US Army Corps
£=305. of Engineers
KEYED NOTES: kI\/Iobile District y
1 FOR CONTINUATION OF PIPING ABOVE SLAB ON FIRST FLOOR SEE
DRAWING P—108. é o )
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(
% 5. NOTES: N
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FOR GENERAL NOTES, LEGEND, AND ABBREVIATIONS SEE DRAWING

POOQ.
FOR TYPICAL COMPRESSED AR DROP DETAIL SEE DRAWING P301.
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