
MECHANICAL  LEGEND

SYMBOL DESCRIPTION

PLAN-VIEW LINE TYPES
WORK SHOWN FADED INDICATES EXISTING WORK TO REMAIN OR NEW WORK BY 
OTHERS AS APPLICABLE

WORK SHOWN BOLD-DASHED INDICATES SELECTIVE DEMOLITION WORK

WORK SHOWN BOLD-CONTINUOUS INDICATES NEW WORK

PIPING LINE TYPES

HWS
HOT WATER SUPPLY

HWR
HOT WATER RETURN

CHWS
CHILLED WATER SUPPLY

CHWR
CHILLED WATER RETURN

RL
REFRIGERANT LIQUID

RS
REFRIGERANT SUCTION

CD
CONDENSATE DRAIN

SUPPLY MAIN OR BRANCH

RETURN MAIN OR BRANCH

MECHANICAL PIPING ACCESSORIES
MANUAL ISOLATION VALVE

CHECK VALVE (DIRECTION OF FLOW INDICATED)

PRESSURE RELIEF VALVE

PRESSURE REGULATING VALVE

AUTOMATIC BALANCING VALVE

MAN
MANUAL BALANCING VALVE

HEAT TRACING

UNION

TEMPERATURE & PRESSURE TEST PORT

FLOW DIRECTION

FLEX PIPING CONNECTOR

THERMOMETER

PRESSURE GAUGE

SOLENOID VALVE

M
WATER METER

Y-STRAINER

STRAINER WITH BLOW OFF

3 WAY CONTROL VALVE (2 POSITION)

DUCT FLEX CONNECTOR

3 WAY CONTROL VALVE (MODULATION)

MOD
2 WAY CONTROL VALVE (MODULATING)

2 WAY CONTROL VALVE (2 POSITION)

MECHANICAL AIR DEVICES

SUPPLY REGISTERSR

RR RETURN REGISTER

EXHAUST REGISTERER

SUPPLY GRILLESG

RETURN GRILLERG

CEILING DIFFUSERCD

2'x2' SQUARE CEILING DIFFUSER WITH 10" NECK

ROUND CEILING DIFFUSER

LINEAR SLOT DIFFUSER

MECHANICAL DUCTWORK

SUPPLY DUCT WITH ELBOW TURNED UPUP

SUPPLY DUCT WITH ELBOW TURNED DOWNDN

RETURN DUCT WITH ELBOW TURNED UPUP

RETURN DUCT WITH ELBOW TURNED DOWNDN

EXHAUST DUCT WITH ELBOW TURNED UPUP

EXHAUST DUCT WITH ELBOW TURNED DOWNDN

SUPPLY DUCT

RETURN DUCT

EXHAUST DUCT

OUTSIDE AIR DUCT

1" LINED DUCTWORK

FLEXIBLE DUCTWORK CONNECTION

BRANCH TAKEOFF

OVAL DUCT 24"/12" RA

REDUCER, CONCENTRIC

MECHANICAL DUCTWORK ACCESSORIES

ROUND ELBOW WITH TURNING VANES

DUCT WITH MANUAL VOLUME DAMPER

ELBOW WITH TURNING VANES

MOTOR OPERATED DAMPER - LINE VOLTAGEM

BAROMETRIC DAMPERBD

DUCT MOUNTED SMOKE DETECTOR (HARD WIRE INTERLOCK TO FAN MOTOR BY E.C.) 
FURNISHED BY E.C., INSTALLED BY M.C. DSD

FIRE DAMPER - 1.5 HRFD

SMOKE DAMPERSD

COMBINATION FIRE/SMOKE DAMPERFSD

MECHANICAL STATS & SENSORS

FLOW SENSORFS

CURRENT SENSORCS

END SWITCHES

TEMPERATURE SENSORTS

LOW VOLTAGE THERMOSTATT

R REVERSE ACTING THERMOSTAT

H HUMIDISTAT

PRESSURE STATP

PRESSURE SENSORPS

L LINE VOLTAGE THERMOSTAT

HUMIDITY SENSORHS

FLUID SENSORFL

VIBRATION SENSORV

CARBON MONOXIDE SENSORCO

CARBON DIOXIDE SENSORCO2

VOC SENSORVOC

MECHANICAL  LEGEND

SYMBOL DESCRIPTION

MECHANICAL MISCELLANOUS

DI
DIGITAL INPUT

DO
DIGITAL OUTPUT

AI
ANALOG INPUT

AO
ANALOG OUTPUT

I
HARD WIRE INTERLOCK

CONNECT TO EXISTING (FIELD VERIFY EXISTING UTILITY SERVICE TYPE, PRIOR TO 
MAKING CONNECTION)

MOD

MOTOR OPERATED DAMPER - LOW VOLTAGEM

24X12 SA

24X12 RA

24X12 EA

24X12 OA

FIRE DAMPER - 3 HRFD

1.5 HR

3.0 HR

COMBINATION FIRE/SMOKE DAMPERFSD

1.5 HR

3.0 HR

REDUCER, NONCONCENTRIC

SMOKE CONTROL DAMPERSCD

RCD

HT 

ENVIRONMENTAL CONTROL PANEL
ECP

CD-10"Ø

REFRIGERANT MONITORRD

LOW VOLTAGE THERMOSTAT WITH LOCKABLE GUARDT

PS
ANSUL PULL STATION

1" DOOR UNDERCUTUC 0'-1"

COMBINATION CARBON MONOXIDE AND NITROGEN DIOXIDE SENORCO/NO2

NITROGEN DIOXIDE SENORNO2

AIR FILTER HOUSINGAFH
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WOMEN'S RR

XR09

MEN'S RR

XR08

VENDING NICHE

232

EX. EXHIBIT HALL
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XH
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X2

X1.3
X1.2

X1

X3.9

CHIL-2

CT-4

CT-3

CT-2

CT-1

CHIL-1
CHIL-3

CWP-3

PCWP-4

SERVICE CORRIDOR

234

W.I. COOLER

231

EHT-4A

EHT-4B

CTP-4

CTP-1 CTP-2 CTP-3 CWP-1 CWP-2

24"ø SA

1/8" = 1'-0"M-1.33

1 MECHANICAL DUCTWORK SECOND LEVEL PLAN  - 3
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T

VENDING NICHE

232

EX. EXHIBIT HALL

XR15

M

1

FGHIJKL G.7H.3H.7I.3

2
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7

8

9
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6.5

5.2

2.3

3.6

6.7

L.1

8.8

8.2

8.7

6.1

5.1

4.3

3.5

2.8

1

M-3.01

SERVICE CORRIDOR

234

W.I. COOLER

231

EX. 6" CHWR.3
EX. 6" CHWS.3

EX. 6" HWR.3
EX. 6" HWS.3

EX. 6" CHWS.3
EX. 6" CHWR.3

EX. 6" CHWR.3
EX. 6" CHWS.3

EX. 6" HWR.3
EX. 6" HWS.3

24"ø SA

DEMO EXISTING AIR DEVICES AND 

ASSOCIATED DUCTWORK BACK TO 

MAIN AND CAP EXISTING DUCT MAIN. 

DEMO EXISTING WALL MOUNTED 

TEMPERATURE SENSORS AND LOW 

VOLTAGE WIRING. 

1/8" = 1'-0"MD1.33

1 MECHANICAL DEMOLITION SECOND LEVEL PLAN  - 3
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NEW EXHIBIT HALL

217

MEN'S RR

206

WOMEN'S RR

204

FIRST AID

211

TICKETS

213

SAFE

215

STOR

214

GALLERY

203

CENTRAL ENTRANCE

202
RR

210

MECH.

216

JC

207
CLOS

205

FAM. RR

208

1

A&P1.0

M

1

L

2

3

4

5

5.2

2.3

3.6

0.7

0.2
0.1

NOPQRST L.1

DATA

212

ELEC.

209

1

M-3.01

VESTIBULE

201

ABOVE CLNG

V14-02

RR-2

3000 CFM

38"ø RA

M-1.34A

2

ND-1

250 CFM
ND-1

250 CFM

ND-1

250 CFM

ND-1

250 CFM

ND-1

250 CFM

ND-1

250 CFM

ND-1

250 CFM

ND-1

250 CFM

ND-1

250 CFM

RR-2

3000 CFM

ND-1

250 CFM

14"ø RA

12"ø SA12"ø SA

10"ø SA 10"ø SA 10"ø SA 10"ø SA 10"ø SA 10"ø SA

NEW EXHIBIT HALL

217

Revise duct and remove VAV 

24"ø SA

ND-2

750 CFM

RR-2
RR-2

REFER TO SHEET M1.44 FOR CONTINUATION

V14-04

V14-02

V14-07

V14-06

V14-05

V14-04

DS-1
V14-02

V14-07

V14-06

V14-05

DS-1

CP-1

10"ø SA

8"ø SA

8"ø SA

CD-1

160 CFM

CD-1
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CD-1

110 CFM

CD-1

200 CFM

CD-1

130 CFM

CD-1

130 CFM

CD-2

80 CFM

CD-1

350 CFM

CD-1

500 CFM

ER-1

600 CFM

ER-1

450 CFM ER-2
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RR-1
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RR-3
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RR-3

110 CFM

RR-3
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ER-3
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CD-1
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ER-1

450 CFM

CD-1

350 CFM

UC 0' - 1"

12"ø SA

12"ø EA 12"ø EA

16"x14" SA

12"ø  SA

12"ø  SA

16"ø EA

12"ø SA10"ø SA

10"ø  SA

6"ø EA

10"ø  SA

12"ø EA
12"ø EA

10"ø EA

8"ø EA

6"ø EA

12"ø SA

10"ø SA

12"x12" SA

6"ø EA

8"ø  SA
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14"ø RA
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ACCESS PANEL ACCESS PANEL

6"ø SA

CONTINUED ON 1/M-1.34A

1/8" = 1'-0"M-1.34A

1 MECHANICAL DUCTWORK SECOND LEVEL PLAN - 4A
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2 MECHANICAL DUCTWORK SECOND LEVEL PLAN - 4A
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MECH.

223

STOR.

224

OFFICE

226

DISHWASHING

235

TRASH/SERVICE

227

STORAGE/STAGING

225
CONCESSIONS

218

KITCHEN

219

KITCHEN SUPPORT

220

RESTRM

230

STAIR

238

M L

6

7

8

9

6.8

6.5

5.2

NOPQRST

6.7

L.1
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1 MECHANICAL PIPING SECOND LEVEL PLAN - 4B
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1 - Copper - Type L - ASTM B88
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5.2

NOPQRST

6.7

L.1
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AHU-15

AHU-17

AHU-16

3" CHWS

3" CHWR
2" HWR

2" HWS

3" CHWS

3" CHWR2" HWR

2" HWS

2" HWR

2" HWS

3" CHWS

3" CHWR

CU-2

CU-3

CU-4

RS.1

RL.1

EF-21 KEF-1 KEF-2

PIPING DOGHOUSE (TYP ALL PIPING)

1/8" = 1'-0"M-2.54B

1 MECHANICAL PIPING ROOF PLAN - 4B
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SECOND LEVEL

122' - 0"

MULLION REF 1

135' - 0"

B/ EXIST. TRUSS

146' - 0"

TRUSS BRG - HIGH

157' - 11 1/2"

THIRD LEVEL

138' - 0"

B/TRUSS - MAIN

152' - 0"

PARAPET - HIGH

162' - 0"

TRUSS BRG - LOW

152' - 8"

TRUSS BRG -

LOW2

154' - 0"

PARAPET - LOW

156' - 8"

M N O P Q R S TL.1

SECOND LEVEL

122' - 0"

B/ EXIST. TRUSS

146' - 0"

R4 TRUSS BRG

158' - 0"

R3 TRUSS BRG

148' - 6 1/2"

R1 TOS

134' - 6 1/2"

CATWALK TOS

152' - 9 3/4"

WEST GALLERY

ROOF TOS

141' - 0"FOH CANOPY TOS

140' - 4"

WEST WALKWAY

CANOPY ROOF TOS

135' - 0"

38"ø RA

32"ø SA

20"ø SA

V14-03

16"ø EA16"ø EA

V14-08

V14-01
24"ø SA

38"ø RA

32"ø SA

10"ø SA14"ø SA15"ø SA

16"ø SA

10"ø SA 10"ø SA

12"ø SA
10"ø SA10"ø SA 10"ø SA

10"ø SA12"ø SA10"ø SA12"ø SA10"ø SA10"ø SA
10"ø SA

10"ø SA 18"ø SA
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3/16" = 1'-0"M-3.01

1 HVAC DUCTWORK SECTION SERVING GALLERY 203
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8

7

6

5

44

3

2 2

11

KEYED NOTES:
1. CONNECT TO STRUCTURE (TYPICAL).
2. GALVANIZED THREADED HANGER RODS

(TYPICAL). SEE SPECIFICATIONS.
3. UNISTRUT.
4. PLATED NUT & WASHER (TYPICAL).
5. CONTINUOUS INSULATION AS SPECIFIED,

(TYPICAL).
6. CHANNEL MOUNTED CLAMPING SYSTEM (TYPICAL).
7. SPACER SIZED TO PREVENT COMPRESSION

OF INSULATION.
8. PLATED DOUBLE NUT AND WASHER.

K = MINIMUM OF 1/2"
M = 1/2" PLUS MAXIMUM TOTAL STATIC

PRESSURE

H = (1" FOR EACH 1" OF MAXIMUM 
NEGATIVE STATIC PRESSURE) + 1"
J = HALF OF H
L = H + J + PIPE DIAMETER + 
INSULATION

NOTE: OUTDOOR UNITS AND UNITS LOCATED IN UNCONDITIONED SPACES WHICH PROVIDE 
COOLING IN THE WINTER MUST HAVE HEAT TRACE ON THE CONDENSATE PIPING.

E.    PROVIDE UNION UPSTREAM AND 
       DOWNSTREAM OF TRAP.

NEGATIVE PRESSURE

POSITIVE PRESSURE

L

J

CAP

CAP

PIPE FULL SIZE
OF AIR UNIT DRAIN
CONNECTION

AIR UNIT CASING

SEE NOTE B

FLOW

H

GENERAL NOTES:

M

CAP

CAP
PIPE FULL SIZE
OF AIR UNIT DRAIN
CONNECTION

AIR UNIT CASING

SEE NOTE B

FLOW
K

A. LOCATE TRAPS SO AS TO BE 
ACCESSIBLE FOR CLEANING.

B. CONDENSATE PIPING SHALL 
GRADUALLY SLOPE DOWN FROM 
DRAIN TRAP.

C. CONFIRM TRAP REQUIREMENTS 
WITH EQUIPMENT MANUFACTURER.

D. REFER TO SPECIFICATIONS FOR 
MATERIAL AND INSULATION 
REQUIREMENTS.

GENERAL NOTES

AROUND
2" MIN. ALL

KEYED NOTES:

A. COVER FIRESTOP WITH TWO COATS OF 
WHITE VAPOR BARRIER COATING

B. FIRESTOP SHALL FIT TIGHT AROUND 
PIPE

55

6

9

8

8

7

1

3

2

1

1. INSULATION
2. FIRESTOP MADE IN TWO SECTIONS
3. PIPE SLEEVE CUT FLUSH WITH OUTSIDE 

PARTITION SURFACES.
4. COORDINATE OPENING WITH OTHERS
5. CUT INSULATION FLUSH WITH PARTITION
6. 20 GA. GALV. STEEL FIRESTOP-EACH 

SIDE OF PART. SCREW TO PART. 
FIRESTOP SHALL BE EQUAL TO NELSON 
FIRESTOP CAULK.

7. SEAL ENDS OF INSULATION WITH WHITE 
VAPOR BARRIER COATING

8. VAPOR BARRIER COATING
9. PIPE

A. IF HOT WATER PIPING IS ON THE SAME 
RACK AS OTHER PIPING, THE HOT 
WATER SHALL BE ON ROLLER 
SUPPORTS.

B. REGARDLESS OF WHAT IS INDICATED 
ON ANY FLOOR PLANS OR OTHER 
DETAILS THE ACTUAL INSTALLATION OF 
ANY HYDRONIC PIPING SHALL 
CONFORM TO WHAT IS SHOWN BELOW

KEYED NOTES:

3

4

7

8

1

2

5

6

10

11

9

7

2

6

GENERAL NOTES:

1 3

1. CONNECT TO STRUCTURE TYP.
2. GALVANIZED THREADED HANGER 

RODS, TYP. SEE SPECS.
3. INSULATION PROTECTIVE SADDLE, TYP.
4. 1-1/2" x 1-1/2" x 1/4" STEEL ANGLE 

HANGER PRIME PAINTED.
5. PLATED BUT & WASHER TOP & 

BOTTOM,
6. TYP. VIBRATION ISOLATORS IN MECH. 

ROOMS, TYP.
7. INSULATION AS SPECIFIED, TYP.
8. REFER TO SPECS FOR CLAMP SPACING, 

TYP.
9. SADDLE
10. CLEVIS TYPE HANGER (PRIME PAINTED)
11. PLATED DOUBLE NUT AND WASHER

WATER COIL

KEYED NOTES:

P

P

12

12

7

6

76

PROVIDE FREEZE STATS
ACROSS HOT WATER 
COIL

10

4

3

1
3

2

3

4

4

9

8

5

3

11

1. 2-WAY MODULATING TEMPERATURE 
CONTROL VALVE (FAIL OPEN THRU HOT 
WATER COIL)

2. AUTOMATIC BALANCING VALVE WITH 
PRESSURE TEST PORTS AND MEMORY 
STOP

3. UNION OR FLANGES - DIELECTRIC UNION AT 
DISSIMILAR METALS

4. SHUTOFF VALVE WITH HANDLE EXTENTION
5. STRAINER
6. THERMOMETER
7. PRESSURE TEST GAUGE WITH PET COCK
8. 3/4" DRAIN VALVE, PIPE TO DRAIN
9. PROVIDE INSULATION ON PIPING
10. AUTOMATIC AIR VENT, PIPED TO FLOOR 

DRAIN
11. 1/2" DRAIN VALVE
12. WELL FOR DDC CONTROLS

11

4

5

8

9

4

3

3

2

1

10

1. 3-WAY MODULATING TEMPERATURE
CONTROL VALVE (FAIL OPEN THRU HOT
WATER COIL)

2. AUTOMATIC BALANCING VALVE WITH
PRESSURE TEST PORTS AND MEMORY
STOP UNION

3. UNION OR FLANGES - DIELECTRIC UNION AT
DISSIMILAR METALS

4. SHUTOFF VALVE WITH HANDLE EXTENSION
5. STRAINER
6. THERMOMETER
7. PRESSURE TEST GAUGE WITH PETCOCK
8. 3/4" DRAIN VALVE, PIPE TO DRAIN
9. PROVIDE INSULATION ON PIPING
10. AUTOMATIC AIR VENT, PIPED TO FLOOR

DRAIN
11. DRAIN VALVE
12. WELL FOR DDC CONTROLS
13. MANUAL BALANCE VALVE

PROVIDE FREEZE STATS
ACROSS HOT WATER 
COIL

7

6

3

6

3

7

13

12

12

P

P

WATER COIL

KEYED NOTES:

10
10

P

KEYED NOTES:

GENERAL NOTES:

8 8

1 9745

6

5432 1

1. COMBINATION PRESSURE/TEMPERATURE TEST PLUG
2. SHUTOFF VALVE WITH HANDLER EXTENSION AND VALVE 

TAGS
3. STRAINER
4. CLEVIS HANGER
5. UNION
6. PUMP AND MOTOR WITH EQUIPMENT LABEL
7. CHECK VALVE
8. CLEVIS HANGER AND ROD, SECURE TO BUILDING 

STRUCTURE, DOUBLE NUT
9. SHUTOFF/AUTOMATIC BALANCING VALVE WITH 

PRESSURE/TEMPERATURE TEST PORT
10. REDUCER, IF REQUIRED

A. INSULATE PIPING
B. INSULATE CHILLED ATER IMPELLER HOUSING

A.

A. PROVIDE FLANGED FITTINGS FOR PIPE 2-1/2" AND ABOVE. SMALLER PIPE DIAMETERS TO HAVE 
SCREWED  FITTINGS WITH UNIONS ON INLET AND OUTLET OF PUMP.

B. INSULATE PIPING
C. INSULATE CHILLED WATER PUMP IMPELLER AND SUCTION DIFFUSER.
D. BALANCE VALVE IS NOT REQUIRED WHERE PUMP IS CONTROLLED BY A VARIABLE FREQUENCY 

DRIVE.
E. TRIPLE DUTY VALVE IS PERMISSABLE IN LIEU OF NOTES 7,8,9 IN NON-VFD APPLICATIONS.
F. OMIT NEOPRENE FOR SLAB ON GRADE APPLICATIONS.

KEYED NOTES:

P

GENERAL NOTES:

9

3

16

7

8

6

10
10

6

8

11

15

14

15

4

512

2

1

13

17

18

1. PUMP MOTOR WITH SHAFT 
GROUNDING BRUSHES

2. COUPLING GUARD
3. END SUCTION PUMP
4. SUCTION DIFFUSER WITH 

INTEGRALSTRAINER
5. PIPE SUPPORT WITH ADJUSTMENT 

SCREW
6. BRAIDED FLEXIBLE CONNECTION
7. BALANCING VALVE
8. SHUT-OFF VALVE
9. CHECK VALVE
10. CLEVIS HANGER (DOUBLE NUT)
11. PRESSURE GAGE (4" FACE) WITH 

PETCOCK
12. INERTIA BASE WITH SPRING 

VIBRATION ISOLATORS. FILL BASE 
WITH GROUT.

13. 4" HOUSE-KEEPING PAD
14. 1/4" TUBING FOR PRESSURE TESTING 

ONLY
15. BALL VALVE
16. REDUCER
17. ELEVATED SLAB
18. PIPE STAND

GENERAL NOTES:
KEYED NOTES:

COMPRESSOR/
CONDENSER

DIRECT 
EXPANSION 
EVAPORATOR COIL

LIQUID LINE

3

4

5

6

7

1

2

1. FIELD SUPPLIED FILTER DRIER, UNLESS 
PROVIDED INTERNALLY BY THE 
EQUIPMENT MANUFACTURER.

2. SIGHT GLASS
3. EXPANSION VALVE
4. SUCTION LINE W/FLEXIBLE CLOSED 

CELL ELASTOMER INSULATION
5. EXPANSION VALVE THERMAL BULB
6. TRAP FOR LONG VERTICAL RUNS (PER 

MFG. RECOMMENDATIONS)
7. EXPANSION VALVE EQUALIZER LINE
8. PROVIDE APPROPRIATELY SIZED DOG 

HOUSE CONSTRUCTION FOR ROOF 
PENETRATIONS. 

A. PIPE SIZES SHALL BE PER MFGR'S 
RECOMMENDATIONS.

B. PROVIDE 4" CONCRETE PAD ALL EXTERIOR 
UNITS ON GRADE.

C. PIPING LAYOUT AND CONFIGURATION SHALL BE 
INSTALLED PER MFGR'S RECOMMENDATIONS.

D. REFRIGERANT SPECIALTIES ARE SHOWN FOR 
SCHEMATIC PURPOSES ONLY AND SHALL BE 
COORDINATED PER MFGR'S INSTALLATION 
INSTRUCTIONS.

E. PROVIDE LOCKING-TYPE TAMPER RESISTANT 
CAPS ON ALL OUTDOOR REFRIGERANT CIRCUIT 
ACCESS PORTS.

8

2

2

1

1

1

1

NUMBER OF HANGERS

3/8"

3/8"

3/8"

1/4"

1/4"

1/4"

HANGER ROD

10'-0"

10'-0"

10'-0"

10'-0"

10'-0"

10'-0"

MAXIMUM SPACING

2"x16 GAUGE

2"x20 GAUGE

1"x20 GAUGE

1"x22 GAUGE

1"x22 GAUGE

1"x22 GAUGE

STRAP SIZE

HANGER SIZES FOR ROUND DUCT

8 GAUGE WIRE

12 GAUGE WIRE

ROUND HANGERS

51" THRU 84"

37" THRU 50"

25" THRU 36"

19" THRU 24"

11" THRU 18"

UP THRU 10"

DUCT DIAMETER

GENERAL NOTES:

KEYED NOTES:
1. HANGER STRAP
2. HANGER RODS OR STRAPS
3. LOAD RATED FASTNER
4. FIXTURE CLIPS
5. PUSH NUTS
6. BAND
7. BAND OF THE SAME SIZE AS HANGER

STRAP

A. HANGERS MUST NOT DEFORM DUCT
SHAPE

1

22

3

4

5

6

7

6

5

4

3

2

1

7

5

43

2

1

DIFFUSER)

CD (CEILING

REGISTER)

RR (RETURN

REGISTER)

ER (EXHAUST

(LINEAR DIFFUSER)

LD

(SUPPLY REGISTER)

SR

TERMINAL DEVICE

VAV

5

B
R

A
N

C
H

MAIN BRANCH

BRANCH

BRANCH

MVD

SD

SD

SD

GENERAL  NOTES:

1. PROVIDE SPLITTER DAMPER
(SD) AT ALL MAIN BRANCH
TAKEOFFS

2. PROVIDE MANUAL VOLUME
DAMPERS AT ALL BRANCH
TAKEOFFS

3. PROVIDE MINIMUM  3 TIMES
STRAIGHT  INLET DIAMETER
TO ALL VAV TERMINAL
DEVICES

4. DAMPER NOT REQUIRED 
AT TERMINAL DEVICE 
TAKEOFF

5. ALL MANUAL DAMPERS
SHALL BE LOCATED IN AN
ACCESSIBLE CEILING.
PROVIDE ACCESS PANEL AS
REQUIRED

FLOW
AIR

FLOW
AIR

BRANCH

BRANCH

BRANCH

M
A

IN
 B

R
A

N
C

H

MAIN BRANCH

DUCT MAIN DUCT MAIN

MVD

MVD

MVD

MVD

MVD

MVD

AIR
FLOW

AIR

FLOWFLOW

AIR

MAIN BRANCH

DUCT TEE

AIR FLOW

AIR
FLOW FLOW

AIR

KEYED NOTES:
1. 20 GAUGE DOUBLE SHEET

METAL AIR FOIL FULL DEPTH OF
MAIN DUCT UP TO 12" WIDE
BRANCHES 18 GAUGE ON WIDER
BRANCHES

2. MAIN DUCT
3. GALVANIZED 3/16" ROD
4. VENTLOCK NO. 600-3 DAMPER

BLADE, BRACKET & LOCKING
BALL JOINT WITH 1/4"
GALVANIZED OPERATOR PAD

5. BRANCH MAIN DUCT
6. DOUBLE THICKNESS TURNING

VANES (TYPICAL)
7. 3" RADIUS MINIMUM

Ø

1. SPUN ALUMINUM ROOF EXHAUSTER
2. WOOD NAILER
3. ANCHOR ALL FOUR SIDES OF CURB CAP INTO

NAILER WITH SCREWS AT 12" O.C.
4. PREFABRICATED, INSULATED ALUMINUM CURB
5. MOTOR OPERATED DAMPER WIRED TO

INTERFACE WITH EXHAUST FAN START/STOP
6. CONDUIT THROUGH HOLE IN DAMPER SHELF
7. POWER DISCONNECT
8. ALUMINUM BIRDSCREEN
9. CURB TYPE AND FLASHING PER ROOFING

MANUFACTURER'S REQUIREMENTS.
10. RUBBER GASKET APPLIED TO TOP OF CURB
11. ANCHOR TO ROOF DECK AS REQUIRED
12. CENTER TRANSITION TO DUCTWORK FROM

DAMPER OR CURB. PROVIDE 3X DIAMETER
STRAIGHT RUN MINIMUM.

13. INSULATED DUCTWORK.

A. DELETE CANT FOR SINGLE MEMBRANE ROOFS.
B. TOP OF CURB MUST BE LEVEL. FABRICATE

PITCH IN CURB OR SHIM AS NECESSARY.
C. TOP OF CURB SHALL BE A MINIMUM OF 10"

ABOVE FINISHED ROOF SURFACE.
CONTRACTOR HAS THE OPTION TO EITHER
FURNISH A CURB WITH SUFFICIENT HEIGHT TO
ACCOMODATE ROOF INSULATION THICKNESS
OR TO ADD PRESSURE TREATED WOOD
BLOCKING,

D.

SECURED TO THE ROOF DECK, BELOW

E.

THE CURB.
LOCATE FAN A MINIMUM OF 10'-0" FROM
EDGE OF ROOF, INTAKES, AND ROOF HATCH.
INSTALL ROOF MEMBRANE UP UNDER
FLASHING, FLASH PER ROOFING MFGR. RQMTS.

1

2 3

4

5
6

7

8

9

10

11

GEN NOTE C

MIN 10"-SEE

EF-

GENERAL NOTES:

KEYED NOTES:
13

12

14

8. STRAINER
9. AUTOMATIC BALANCING VALVE WITH

PRESSURE TEST PORT AND MEMORY STOP
10. CONTROL VALVE (2 WAY OR 3 WAY W/

BYPASS, SEE TEMPERATURE CONTROL
SPECIFICATION)

11. SUPPLY AND RETURN LINES, COPPER, WITH
INSULATION

12. REHEAT COIL SECTION
13. MANUAL AIR BLEEDER VALVE AT HIGHEST

POINT OF PIPING TO BOX. INCLUDE 1/2" SOFT
COPPER TUBING FROM BLEEDER VALVE IN A
U SHAPE WITH THE DISCHARGE DIRECTED
DOWNWARD.

14. STRAIGHT SHEET METAL DUCT INTO VAV
BOX, MINIMUM LENGTH OF 3 TIMES INLET
DUCT DIAMETER

1. INSULATED FLEXIBLE INLET DUCT WITH
MAXIMUM LENGTH OF 24". PROVIDE
TIE-WRAPS ON INNER & OUTER JACKET OF
FLEXIBLE DUCT MATERIAL IN ADDITION TO
SHEETMETAL SCREWS & FENDER WASHERS
ON EACH SIDE OF DUCT CONNECTION.

2. VAV BOX
3. DAMPER ACTUATOR - PROVIDE 3'

CLEARANCE. LOCATE ABOVE ACCESSIBLE
CEILING OR PROVIDE ACCESS PANEL.

4. GALVANIZED THREADED ROD (CONNECT TO
STRUCTURE)

5. UNION
6. OUTLET CONNECTION, PROVIDE SUFFICIENT

STRAIGHT LENGTH TO ASSURE EVEN AIR
FLOW OVER HEATING COIL.

7. ISOLATION VALVE WITH HANDLE EXTENSION -
PROVIDE DI-ELECTRIC UNION IF DISSIMILAR
PIPING MATERIAL USED.

1

5

10

78

3
11

6

7

2

12

5 9

4

KEYED NOTES:

13

GENERAL NOTES:
A. OMIT FLEX DUCT ON DISTRIBUTION

SYSTEMS THAT PENETRATE 1-HR FIRE
BARRIERS. REFER TO ARCHITECTURAL
PLANS FOR LOCATIONS OF FIRE
BARRIERS.

1. OMIT FLEX DUCT ON DISTRIBUTION
SYSTEMS THAT PENETRATE 1-HR FIRE
BARRIERS. REFER TO ARCHITECTURAL
PLANS FOR LOCATIONS OF FIRE BARRIERS.

GENERAL NOTES:

INSULATION

DUCT
SUPPLY
MAIN

KEYED NOTES:

9

1. MAXIMUM LENGTH OF INSUL. FLEX DUCT
EQUALS 5 FEET. FLEX NOT PERMITTED IN
INACCESSIBLE CEILINGS

2. INSULATED DUCT, COLLAR AND 
DIFFUSER BY HVAC CONTRACTOR

3. SCOOP
4. SPIN IN FITTING WITH MANUAL VOLUME

DAMPER
5. INTERNAL BUTTERFLY DAMPER FOR

DRYWALL APPLICATIONS ONLY.
(PROVIDE KEY FOR ADJUSTMENT)

6. SECURE TO CEILING PER MANUFACTURER'S
RECOMMENDATIONS AND PER CEILING FINISH.
PROVIDE GRID CLIPS PER MFG'R REQUIREMENTS.
PROVIDE FRAMING FOR DRYWALL
INSTALLATION.

7. HANGER, SECURE TO STRUCTURE AND
DUCTWORK

8. PEEL BACK INSULATION AND PROVIDE STRAPPING
AND SHEET METAL SCREWS AT FLEX CONNECTION
TO DUCT. THEN PROVIDE STRAPPING AROUND
INSULATION.

9. SUPPORT FLEX TO PREVENT COLLAPSING

6

2

5

8

1
8

4 2

3

7

2

4

3

DUCT
SUPPLY
MAIN

KEYED NOTES:
1. SHEET METAL DUCT WITH HARD ELBOW TO

COLLAR AND DIFFUSER
2. SCOOP
3. SPIN IN FITTING WITH MANUAL DAMPER
4. INTERNAL OPPOSED BLADE DAMPER (PROVIDE

KEY FOR ADJUSTMENT)
5. HANGER, SECURE TO STRUCTURE AND

DUCTWORK
6. PROVIDE STRAPPING AND SHEET METAL

SCREWS AT CONNECTION TO DUCT.

1

2

3

56

2

4

1

3

8

11

6

6

10

11 5

2

4

2

45

9

4

3

8

7

6

5

3

4

2

1

1. DUCT, COLLAR AND
RETURN/EXHAUST REGISTER

2. MANUAL VOLUME DAMPER
3. SECURE TO CEILING PER

MANUFACTURER'S
RECOMMENDATIONS AND PER
CEILING FINISH. PROVIDE GRID
CLIPS PER MFG'R REQUIREMENTS

4. HANGER, SECURE TO
STRUCTURE AND DUCTWORK

5. ATTACH DUCT TO REGISTER
6. BALANCING DAMPER FOR FINAL

BALANCING
7. SHEET METAL DUCTWORK
8. MAIN RETURN/EXHAUST DUCT
9. TAP DROP TO RETURN/EXHAUST

REGISTER INTO BOTTOM OF
BRANCH

10. SPIN IN FITTING
11. HARD SHEET METAL ELBOW AT

CONNECTION TO AIR DEVICE.

KEYED NOTES:

LAY-IN MOUNT

SURFACE MOUNT

W

L

L=1/4W, 4" MIN

ROUND DUCT INSTALLATION

10

KEYED NOTES:

1

P

P

2

3
4

5

6

7

8

9 P

P

1. 4" HOUSE KEEPING PAD
2. VIBRATION ISOLATORS
3. BUTTERFLY VALVE (TYPICAL)
4. PIPE RELIEF DISK OUTSIDE BUILDING
5. STARTER
6. INSULATED LINES ON CHILLED WATER
7. CONTROL PANEL
8. FLOW SWITCH
9. PRESSURE GAUGE AND TEMPERATURE 

WELL AT INLET AND OUTLET
10. FLEXIBLE PIPE CONNECTIONS

4

3

2

1

A. PTAC UNIT TO HAVE CORD AND PLUG
CONNECTIONS

B. INSTALL PER MANUFACTURERS
RECOMMENDATIONS

1. SUB-BASE
2. CABINET SLEEVE
3. LOUVER AND FRAME, LOUVER TO BE

ANODIZED ALUMINUM
4. CAULK ALL FOUR SIDES OF LOUVER FRAME

KEYED NOTES: GENERAL NOTES:

6

54

3

2

1

1. DX COOLING COIL
2. CONDITIONED OUTLET AIR
3. AIR FILTER
4. FAN MOTOR
5. 3/4" CONDENSATE DRAIN WITH TRAP
6. REFRIGERANT LINES (NOT TO BE EXPOSED

TO OCCUPANT), MAXIMUM PIPING LENGTH
EQUAL TO 100FT.  MAXIMUM ELEVATION
DIFFERENCE EQUAL TO 50 FT. INSULATE
SUCTION AND LIQUID LINES.

7. OUTLET LOUVER
8. INLET AIR

7

8

SIDE VIEW

KEYED NOTES:

WALL

FRONT VIEW

3'-0" MINIMUM CLEARANCE
FOR SERVICE AND AIR FLOW.
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SCALE:  NONE

230529.00-02 - REFRIGERANT PIPING SUPPORT

SCALE:  NONE

232113.23-05 - CONDENSATE DRAIN TRAP POSITIVE & NEGATIVE

SCALE:  NONE

232113.23-07 - INSULATED PIPE PENETRATION WITH FIRESTOPPING

SCALE:  NONE

232113.23-14 - PIPE HANGERS TYPICAL

SCALE:  NONE

232113.23-17 - WATER COIL PIPING DIAGRAM 2-WAY

SCALE:  NONE

232113.23-18 - WATER COIL PIPING DIAGRAM 3-WAY

SCALE:  NONE

232123.13-01 - INLINE PUMP A

SCALE:  NONE

232123.16-01 - BASE MOUNTED PUMP

SCALE:  NONE

232313.00-03 - REFRIGERANT PIPING A

SCALE:  NONE

233113.00-09 - ROUND DUCT HANGERS

SCALE:  NONE

233300.00-01 - MANUAL DAMPER DETAIL

SCALE:  NONE

233423.00-10 - ROOF EXHAUSTER A

SCALE:  NONE

233613.00-05 - VAV BOX W HOT WATER HEAT

SCALE:  NONE

233713.00-04 - DIFFUSER INSTALLATION TYPICAL

SCALE:  NONE

233713.00-16 - ROUND DIFFUSER INSTALLATION

SCALE:  NONE

233713.00-21 - RETURN/EXHAUST REGISTER INSTALLATION

SCALE:  NONE

236400.00-01 - CENTRIFUGAL CHILLER

SCALE:  NONE

238113.00-01 - PACKAGED TERMINAL UNIT A

SCALE:  NONE

238126.00-06 - DUCTLESS AIR CONDITION UNIT WALL
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1

8

7

6

5

5

43

2

1

1. SHUT-OFF VALVE WITH HANDLE 
EXTENSIONS

2. AUTOMATIC BALANCING VALVE
3. TWO-WAY TEMPERATURE CONTROL VALVE,

UNLESS OTHERWISE NOTED
4. AIR VENT
5. GALVANIZED HANGER RODS DOUBLE NUT
6. STRAINER WITH DRAIN VALVE
7. UNIT HEATER
8. UNION

KEYED NOTES:
HWR

HWS

KEYED NOTES:

6

6

5

5

6

6

5

5

5

5

5

5

6

6

6

6 3

6

6

6

6

5
55

5

2

1

4

7

1. ALUMINUM MOUNTING FLANGE ANCHORED TO DECK
2. WELDED POWER-COATED ALUMINUM HOUSING WITH ELASTOMETRIC 

INSULATION.
3. WELDED POWERE-COATED ALUMINUM CAP
4. OPENING THRU ROOF. SIZE BASED ON PIPING INSTALLATION 

REQUIREMENTS
5. PIPE EXIT SEAL MADE OF HIGH UV PROTECTED PVC PLASTIC WITH 

LIQUID TIGHT SEAL ON EITHER SIDE OF THE THREADED FITTING
6. INSULATED LIQUID AND SUCTION LINE STUB OUTS
7. INSULATION AT ROOF LINE. INSULATION SHALL BE EQUAL IN R-VALUE 

TO TOTAL ROOFING R-VALUE.

5

43

2

1

KEYED NOTES: GENERAL NOTES:

4"

6

1. ROUGHEN FLOOR
2. FINISHED FLOOR
3. REBAR
4. CONCRETE BASE
5. 45° CHAMFER ALL FOUR SIDES
6. SECURE PAD TO FLOOR

A. CONCRETE BASE SHALL BE 4" LARGER ALL
AROUND THAN THE BASE OF THE
EQUIPMENT BEING SUPPORTED.

B. MECHANICAL CONTRACTOR SHALL
COORDINATE INSTALLATION OF ALL CONCRETE
PADS WITH GENERAL CONTRACTOR.

KEYED NOTES:

90°

1. REGISTER WITH 0 DEGREE DEFLECTION
BLADE DAMPER
(TO BE SIZED AS SCHEDULED)

2. SUPPLY DUCT
3. SEAL JOINTS BETWEEN COLLAR AND MAIN

DUCT

1 1

2

33

3 3

90°

9

7 7

6

5

4

3

3

8

1

2

2 2

3"3"

3"

MIN
30"

COMMERCIAL
DISHWASHER

1. ROOF EXHAUSER, SEE DETAIL.
2. HOOD TO BE SUPPORTED BY

NON-COMBUSTIBLE SUPPORTS
3. 6" CLEARANCE
4. INSULATED EXHAUST DUCT MIN. 24 GA.

STAINLESS STEEL
5. INTERIOR WALL
6. FLASH & COUNTER FLASH AT CURB.
7. 6" MINIMUM OVERHANG ABOVE EQUIPMENT.
8. ROOF SYSTEM
9. CEILING

KEYED NOTES:

10

9

8

7

6
5

4

3

2

1

1. HINGED BASE FOR ACCESS
2. WOOD NAILER
3. ANCHOR ALL FOUR SIDES WITH 

SCREWS 12" O.C.
4. PREFABRICATED INSULATED ALUMINUM

CURB
5. CONDUIT HOLE
6. ANCHOR TO ROOF DECK AS REQUIRED
7. RUBBER GASKET APPLIED TO TOP OF 

CURB FLASH PER ROOFING MFG'R 
REQMTS. FLASH UP AND OVER WOOD 
NAILOR

8.

9. GREASE TRAP
10. DRAIN CONNECTION
11. CENTER TRANSITION TO DUCTWORK

FROM DAMPER OR CURB. PROVIDE 
3X DIAMETER STRAIGHT RUN 
MINIMUM.12. INSULATED EXHAUST DUCTWORK.

A. DELETE CANT FOR SINGLE MEMBRANE
ROOFS.

B. TOP OF CURB MUST BE LEVEL. FABRICATE
PITCH IN CURB IF NECESSARY

C. CONTRACTOR HAS THE OPTION TO
INCREASE THE HEIGHT OF THE CURB OR
ADD BLOCKING TO THE CURB. THE
ADDITIONAL HEIGHT REQUIRED SHALL
EQUAL THE ROOF ASSEMBLY THICKNESS.
THE CURB INTAKE OPENING SHALL BE 
AT A MINIMUM 12" ABOVE FINISHED 
ROOF.D. LOCATE A MINIMUM OF 10'-0" FROM 
EDGE OF ROOF, INTAKES, AND ROOF 
HATCH.

GENERAL NOTES:

KEYED NOTES:

ABOVE ROOF.

DISCHARGE
HEIGHT

FOR 40" MINIMUM
VENTED CURB EXTENSION

10"

MIN

12

11

FRONT VIEW SIDE VIEW

A. TYPE I HOOD SHALL BE STAINLESS STEEL,
18 GAUGE, WITH WELDED SEAMS AND UL
710 LISTED.

B. EXHAUST DUCT SHALL BE 16 GA. BLACK
IRON OR 18 GA. STAINLESS STEEL, FINISH #
3, WITH CONTINUOUS LIQUID TIGHT WELDED
JOINTS AND SEAMS.

C. AIR VELOCITY SHALL BE PER CODE AND AHJ.
D. PROVIDE INSULATION WRAP EQUAL TO 3M

"FIRE MASTER DUCT WRAP" WITH UL
LISTINGS OF 723, 1978 AND 1479.

E. INSULATION SHALL BE A LIGHT WEIGHT
NON-ASBESTOS, HIGH TEMPERATURE,
INORGANIC, CERAMIC FIBER BLANKET
TOTALLY ENCAPSULATED IN FOIL/SCRIM
HAVING A SERVICE TEMPERATURE RANGE
UP TO 2300 DEGREE F.

F. INSULATION SHALL BE A 2-HOUR FIRE
RESISTIVE RATED GREASE AIR DUCT
ENCLOSURE AS A SHAFT ALTERNATIVE AND
A METHOD FOR PROVIDING ZERO INCH
CLEARANCE AROUND COMMERCIAL
KITCHEN GREASE DUCT EXHAUST SYSTEMS
TO COMBUSTIBLE MATERIALS.

G. ALUMINUM GREASE FILTER WITH TROUGH,
SHALL BE INSTALLED IN THE HOOD IN
COMPLIANCE WITH CODE. FILTERS SHALL
BE MOUNTED AT AN ANGLE OF 45 DEGREES
MINIMUM.

H. PROVIDE STAINLESS STEEL ENCLOSURE
PANEL BETWEEN TOP OF KITCHEN HOOD
AND CEILING, PER LOCAL CODE
REQUIREMENTS.

GENERAL NOTES:

EQUIPMENT
KITCHEN

6" MIN

10'-0" MIN. TO ROOF
EDGE/ O.A. INTAKE

6" MIN6" MIN

4'-0" MAX.

KITCHEN
EQUIPMEN
T

ROOF

FLOOR

1. KITCHEN EXHAUST FAN U.L. LISTED
FOR GREASE (SEE KITCHEN
EXHAUSTER DETAIL).

2. 16 GAUGE INSULATED WELDED
BLACK IRON OR 18 GAUGE
INSULATED WELDED STAINLESS
STEEL.  DUCTWORK WRAPPED
WITH 2 LAYERS OF ZERO 
CLEARANCE DUCT WRAP 
(TYPICAL).3. HEAT SENSOR IN EACH COLLAR
INTERLOCKED TO VENTILATION
SYSTEM.

4. FLANGED & GASKETED DUCT TO
EXHAUST FAN CONNECTION.

5. CLEAN OUT DOOR/LATCH (12"x12"
MIN) MADE OF 16 GAUGE WELDED
BLACK IRON OR 18 GAUGE WELDED
STAINLESS STEEL (TYPICAL).

6. MINIMUM 2% SLOPE TOWARD HOOD
WITH CLEANOUT A MINIMUM OF
EVERY 15 FEET AND CHANGE IN
DIRECTION.

7. GREASE DUCT SUPPORT IS TO BE
SIZED, SPACED AND INSTALLED BY
CODE.

8. HOOD W/ ANSUL SYSTEM.
MAINTAIN 18" CLEARANCE TO
COMBUSTIBLES.

9. GREASE DRIP TRAY.

1

2

3

4

6

7

2

8

8

9

5

15'-0" MAX

KEYED NOTES:

18" 
MIN

40" MIN

7

8

4

1

3
2

5665

3
2

1

GENERAL NOTES:KEYED NOTES:

12"
MIN.

MIN.
12"

CONDENSING UNIT
/ HEAT PUMP

1. ANCHOR UNIT TO CURB
2. PRESSURE TREATED WOOD NAILER
3. VIBRATION ISOLATORS
4. ROOF DECK
5. PREFABRICATED EQUIPMENT 

SUPPORT
6. SINGLE MEMBREANE ROOFING, 

FLASH PER MFG'R 
RECOMMENDATIONS. FLASH UP AND 
OVER WOOD NAILER.

7. PREFABRICATED DOG HOUSE
8. SEAL AND FLASH OPENING

A. ON PROJECTS WITH BUILT-UP ROOFS, 
ADD CANT ON EQUIPMENT SUPPORTS 
AND PREFABRICATE PIPING CHASE

B. PLACE EQUIPMENT ACROSS BAR JOIST 
OR ADD ADDITIONAL STRUCTURAL 
STRUCTURAL STEEL AS NECESSARY TO 
CARRY EQUIPMENT WEIGHT

C. LOCATE A MINIMUM OF 10'-0" FROM EDGE 
OF ROOF AND ROOF HATCH.

11

11

10

10

12

11

11

131
2

3

4

10

4

6 7

5

9

6

3

3

3

3

1. 2-WAY OR 3-WAY MODULATING
TEMPERATURE CONTROL VALVE -
SEE CONTROL SEQUENCE

2. AUTOMATIC BALANCING VALVE
WITH PRESSURE TEST PORTS AND
MEMORY STOP

3. UNION OR FLANGES
4. SHUTOFF VALVE WITH HANDLE

EXTENSION (TIGHT SEAL
BUTTERFLY)

5. STRAINER
6. THERMOMETER
7. PRESSURE TEST GAUGE WITH

PETCOCK
8. 3/4" DRAIN VALVE, PIPE TO DRAIN
9. PROVIDE MINIMUM 1" FIBERGLASS

INSULATION ON PIPING
10. AUTOMATIC AIR VENT, PIPED TO

FLOOR DRAIN
11. SHUTOFF VALVE WITH HANDLE

EXTENSION FOR BYPASS SYSTEM
(BUTTERFLY VALVE FOR PIPE
SIZES 3" AND LARGER)(NOT
REQUIRED ON A 2-WAY VALVE)

12. 1/2" DRAIN VALVE
13. MANUAL BALANCING VALVE

4

12

8

9

13

13

7

7 P

P

KEYED NOTES:

P

PROVIDE FREEZE STATS

WATER COIL

WATER COIL

PROVIDE FREEZE STATS

1. HVAC UNIT
2. INSULATED ROOF CURB
3. 12GA STEEL SHEET METAL CONTINUOUS AROUND

ENTIRE ROOF CURB PERIMETER
4. 6" LONG 16GA SHEET METAL STRAP AT EACH

CORNER AND SIDE, 4'-0" O.C. MAXIMUM SPACING.
5. (5) #10 X 1/2" TEK SCREWS AT 1" O.C. AT EACH SHEET

METAL STRAP.
6. METAL DECKING
7. 5/16" SELF DRILLING SCREWS AT EACH CORNER

AND AT 8" O.C. MAX SPACING, AROUND CURB
PERIMETER.

8. ROOF JOIST

KEYED NOTES:
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1 1/4"
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5879

2

1

6

1. 1" FILTER
2. FAN
3. HOT WATER HEATING COIL
4. TOP DISCHARGE GRILLE
5. INSULATED HOT WATER PIPING
6. BOTTOM RETURN AIR OPENING
7. UNION
8. ISOLATION VALVE WITH HANDLE

EXTENSIONS - PROVIDE
DI-ELECTRIC UNION IF DISSIMILAR
PIPING MATERIAL USED

9. STRAINER
10. AUTOMATIC BALANCING VALVE

WITH PRESSURE TEST PORT AND
MEMORY STOP

11. CONTROL VALVE (2 WAY OR 3 WAY
W/BYPASS, SEE TEMPERATURE
CONTROL SPECIFICATION)

12. MANUAL AIR BLEEDER AT 
HIGHEST POINT IN PIPING TO 
BOX

KEYED NOTES:

SCALE:
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SCALE:  NONE

238239.00-04 - HOT WATER UNIT HEATER
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SCALE:  NONE

232313.00-01 - PRE-FABRICATED DOG HOUSE FOR REFRIGERANT PIPING

SCALE:  NONE

233113.00-01 - 4 INCH CONCRETE BASE

SCALE:  NONE

233713.00-01 - ANGLED REGISTER INSTALLATION 0 DEGREES

SCALE:  NONE

233813.00-01 - DISHWASHER HOOD TYPE 2

SCALE:  NONE

233813.00-02 - KITCHEN EXHAUSTER

SCALE:  NONE

233813.00-04 - KITCHEN HOOD DETAIL UP BLAST

SCALE:  NONE

236213.00-02 - EQUIPMENT SUPPORT

SCALE:  NONE

237300.00-01 - STACKED WATER COIL PIPING DIAGRAM A

SCALE:  NONE

237433.00-08 - ROOF CURB DETAIL

SCALE:  NONE

238239.13-01 - CABINET UNIT HEATER
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SEQUENCE OF OPERATION - CHILLED WATER PLANT

A. Primary Chilled Water Pumps
1. The primary chilled water pump shall start based upon a signal from the chiller control panel.  When a flow switch in the chilled water piping 
proves flow, the condenser water pump shall be enabled. When both pumps have proven flow the chiller shall start.  The auxiliary contacts of the 
pump shall be in series with its respective flow switch to prove flow.
2. The DDC controller shall alarm the system and automatically activate the stand-by pump when the lead pump fails after a 30 second time 
delay.  Provide current sensors with a time delay function that, if flow is interrupted for more than thirty seconds, shall de-energize the lead pump 
and energize the stand-by pump.  Provide lead/lag capability with BAS software to alternate the pump sequence.

a. Pumps on/off flow switch status (DO/ DI)
b. Hours of operation (AI)

B. Secondary Chilled Water Pumps
1. The chilled water system shall be enabled via the DDC system based upon outdoor air temperature (adjustable) and run continuously during 
“occupied” mode. Secondary pumps shall have standby pump with lead/lag control. Secondary pump shall modulate to maintain pressure 
differential setpoint in piping system. Where this results in sensor being located downstream of major piping splits, multiple sensors shall be 
installed in each major branch to maintain minimum setpoint in each branch.
2. The DDC controller shall alarm the system and automatically activate the stand-by pump when the lead pump fails after a 30 second time 
delay. Provide current sensors with a time delay function that, if flow is interrupted for more than thirty seconds, shall de-energize the lead pump 
and energize the stand-by pump.  Provide lead/lag capability with BAS software to alternate the pump sequence.
3. A DP transmitter shall be provided at the following location:

a. AHU-14
4. Control and monitoring points shall include but not be limited to the following:

a. Pumps on/off flow switch status (DO/ DI)
b. Hours of operation (AI)
c. Pump VFD speed controller (% max. speed) (AO)
d. Building water differential pressure(s) – 2/3rds or branches (AI/ LL/ HL)]

C. Chiller Condenser Water Pumps
1. The condenser water pump shall be enabled once the primary chilled water pump has proven flow. When both pumps have proven flow the 
chiller shall start. The auxiliary contacts of both pumps shall be in series with their respective flow switches to prove flow.
2. The DDC controller shall alarm the system and automatically activate the stand-by pump when the lead pump fails after a 30 second time 
delay. Provide current sensors with a time delay function that, if flow is interrupted for more than thirty seconds, shall de-energize the lead pump 
and energize the stand-by pump.  Provide lead/lag capability with BAS software to alternate the pump sequence.
3. Control and monitoring points shall include but not be limited to the following:

a. Pumps on/off flow switch status (DO/ DI)
b. Hours of operation (AI)

D. Water Chiller – Water Cooled
1. All safeties interlocks associated with the chilled water system shall be hard wired. Software interlocks are acceptable as secondary 
additional safeties.
2. The capacity control of each chiller to maintain supply water temperature shall be controlled by the chiller manufacturer.
3. Temperature controls contractor shall enable chillers in sequence to provide staging and lead/lag control of chillers.  The first chiller shall be 
commanded from the BAS based on outside air temperature.  When each chiller is on, it’s associated two position isolation control valve shall be 
open. When each chiller is off, it’s associated two position isolation control valve shall be closed in the chilled water and condenser water side.  
The first chiller shall modulate to the most efficient cooling before the second chiller is staged on.  The lead chiller shall alternate between all 
chillers to exercise the operation of the chillers.
4. The second chiller shall be staged on when the first chiller cannot maintain secondary supply water temperature setpoint over a 10 minute 
period.  Supply water temperature sensor shall be located in each primary chiller loop and downstream of secondary pump in the secondary 
loop.  Second chiller shall modulate down and be staged off when the calculated cooling load (based on secondary flow and secondary chilled 
water delta T) can be met with one less chiller at the best efficiency over a 10 minute period.  Provide flow meter in secondary loop piping. 
5. The remaining chillers shall be staged on and off in the same way as described above.
6. The chiller supplier shall furnish controllers that can communicate LON over FTT-10A or BacNet over Ethernet with the BAS.  The setup and 
programming of the chiller controls will be by the chiller supplier. The temperature control contractor will integrate the SNVTs or BIBBs into the 
BAS and create the web-based graphics.  
7. Control and monitoring points shall include but not be limited to the following:

a. Chillers on/off flow switch status (DO/ DI)
b. Chiller alarms (GA)
c. Flow meter (AI)
d. Outside air temperature (AI)
e. Chiller water return temperature (AI)
f. Chiller water supply temperature (AI/ LL/ HL)
g. Chilled water primary pump on/off flow status (DO/ DI)
h. Chilled water isolation valve (DO)
i. Condenser water isolation valve (DO)
j. Secondary chilled water return temperature (AI)
k. Secondary chilled water supply temperature (AI)
l. Refrigerant Monitor Alarms (GA)
m. Chiller runtime (AI)
n. Condenser water return temperature (AI)
o. Condenser water supply temperature (AI)
p. Condenser water pump on/off status (DO/ DI)
q. Refer to Chiller specification for additional monitoring points.

E. Cooling Tower Control 
1. The condenser water system consists of four cooling towers with variable frequency drives and a cooling tower bypass valve.  The system is 
DDC controlled with electric actuation.  
2. Cooling Tower Alternation - Cooling towers alternate to equalize equipment runtime for first stage cooling.  Selection of the lead cooling tower 
is evaluated on a weekly basis.  The cooling tower with the least runtime is the lead cooling tower.
3. Cooling Tower Control - When the primary chilled water system is enabled (indicated by a condenser water pump being on), the lead cooling 
tower isolation valve opens and the cooling tower control loop is enabled.  The second cooling tower isolation valve is staged open based on 
either the number of condenser water pumps in operation or to maintain condenser water supply temperature.  After both cooling tower isolation 
valves are open, if the condenser water supply temperature increases the cooling tower fans are sequenced on at minimum speed.  After both 
cooling tower fans are on at minimum speed, the cooling tower fan variable frequency drives are modulated in unison to maintain the condenser 
water set point of 85 degrees F (29 degrees C).  When the condenser water supply temperature decreases, the cooling tower fans are first 
modulated in unison to minimum speed.  With both cooling tower fans at minimum speed, a further decrease in condenser water supply 
temperature causes the fans to be cycled off.
4. Cooling Tower Bypass Valve Control - When the cooling tower control is enabled, the cooling tower bypass valve control loop is enabled.  
The cooling tower bypass valve modulates to maintain the minimum condenser water supply temperature to the chillers of 70 degrees F (21 
degrees C).  During freezing outside air conditions the cooling tower bypass valve is operated as a two-position device with full flow over the 
tower above set point and no flow over the tower below set point.  When the cooling tower control is disabled the tower bypass valve goes open 
to the cooling tower.
5. Control and monitoring points shall include but not be limited to the following:

a. Cooling Tower #4 fan on/off status (DO/ DI)
b. CT #4 fan VFD speed controller (% max. speed) (AO)
c. Cooling Tower Bypass control valve position (% open) (AO)
d. CT #4 Isolation valve (DO)
e. Cooling Tower runtime (AI)

REFER TO FLOOR PLANS FOR EXTENTS OF NEW PIPING
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Exhaust Fans
A. Toilet Exhaust Fans (BAS)

1. Exhaust fan operation shall be controlled by the BAS. During occupied mode the exhaust fan damper shall open and fan shall
    start. During shutdown the exhaust fan damper shall be closed and fan shall be off. A current transducer shall indicate status thru
    the BAS.
2. Control and monitoring points shall include but not be limited to the following:

1) Fan motor start/stop (DO)
2) Fan motor current (DI)
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Central Air Terminal Units
A. VAV Boxes w/Hot Water Reheat

1. Provide two-way, fail open, modulating control valve for hot water coils.
2. Provide low voltage DDC controller, differential pressure transmitter, actuator and wiring for VAV boxes.
    Temperature Controls Contractor shall field or factory mount controller at their expense. VAV box
    manufacturer shall furnish flow ring, 1/2 ” round damper shaft for direct mounting of actuator, and control
    enclosure. Temperature Controls Contractor shall provide transformers with connection to line voltage
    junction box above ceiling provided by electrical contractor in various locations. Provide room temperature
    sensor(s) with room temperature setpoint adjustment capability (+/- 3 deg. F., adjustable thru BAS) and
    override feature (2 hours, adjustable thru BAS). On a call for heat, VAV damper shall modulate down to
    minimum setpoint position. On a further call for heating, control valve shall open and modulate to maintain
    space temperature. On a call for cooling, control valve shall close and damper shall modulate open to
    satisfy room temperature. Provide supply air temperature sensor tied to BAS.
3. Control and monitoring points shall include but not be limited to the following:

a. Reheat valve position (% open) (AO)
b. Damper position (AO)
c. Zone space temperature (AI)
d. Zone occupancy temperature override (AI)
e. Actual CFM (AI)
f. Discharge air temperature (AI)
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SCALE:  NONE

23T-026 - PACKAGED ROOFTOP UNITS - DX AND GAS HEAT

SCALE:  NONE

23T-027 - ROOF MOUNTED EXHAUST FAN - CONSTANT VOLUME

SCALE:  NONE

23T-033 - SINGLE DUCT VAV BOX W/ HOT WATER REHEAT

SEQUENCE OF OPERATION – KMUA-1 AND KMUA-2 CV Kitchen Makeup Air Unit
1. General:

a. All setpoints listed in this section shall be adjustable.  
2. Startup

a. The makeup air system shall be initiated by an auxiliary contact in the exhaust fan 
motor starter.  See Kitchen Hood Exhaust Fan sequence of operation. At startup, the 
outdoor air damper shall be fully open. Provide an end switch for proper sequencing of 
damper operation and energizing of fan motor. The outdoor air damper shall have an 
end switch which will close a contact only after damper is completely opened. Once 
the contact is closed the supply fan shall be energized.

3. Supply Fan Control
a. The supply fan shall run continuously at constant speed. Provide a current 
transducer to prove fan operation. Provide complete interlock with exhaust fan control. 
When exhaust fan is off, supply fan shall be off.

4. Supply Air Temperature Setpoint
a. A discharge thermostat in the makeup air unit supply ductwork shall control 
discharge air temperature.

5. Heating Control
a. Natural gas heating valve shall modulate open to maintain supply air temperature 
setpoint.  

6. Cooling Control
a. Cooling shall be controlled to maintain space temperature setpoint. On a call for 
cooling the heating shall be off. On a further call for cooling, the mechanical cooling 
shall be staged on.

7. Filter Pressure Drop
a. Provide static pressure differential switch across each filter which will alarm on 
high static pressure limits.

8. Smoke Detector
a. When the smoke detector is alarmed, the air handler shall fail safe with manual 
reset. Electrical contractor shall furnish, HVAC Contractor shall mount & Electrical 
contractor shall wire a UL listed photoelectric smoke detector per local code authority 
having jurisdiction.

9. Ansul System Alarm
a. Provide hardwire interlocks for Ansul system activation to shutdown makeup air 
unit.

10. Shut Down
a. At shutdown the air handler shall go to fail safe position. Fail safe position is 
defined by the following: The supply fan is off, the outside air damper is closed and the 
cooling is off and the heating is staged off.

SEQUENCE OF OPERATION – AHU-14 VAV
1. General:

a. Provide three-way, failsafe closed, modulating control valve for chilled water coils. 
b. Provide three-way, failsafe open, modulating control valve for hot water coils. 
c. All setpoints listed in this section are adjustable through the BAS. Control and monitoring 
points shall include but not be limited to the following:

2. Interface 
a. The DDC system contractor is responsible to coordinate with the AHU supplier for proper 
coordination and interfacing of all specified data points, including any and all incidental 
programming required for proper display/commanding of the data points specified in equipment 
spec as well as all additional data points listed in this section.

3. Startup
a. Electric disconnect switch and circuit breaker shall be in the 'ON' position so that line 
voltage power is available at the AHU. The power switch of the integral controller should be in 
the 'ON' position.
b. A "Hand-Off-Auto" switch at each of the supply and exhaust fan starters permit manual or 
automatic operation of each fan.

1) In "Auto", the fan is started and stopped by the BAS.
2) In "Hand", the fan is started regardless of the command from the BAS unless a system 
safety device is activated.                   

c. When the unit turns on, 24 VAC is supplied to the controller.  The unit shall operate on an 
occupied/unoccupied cycle as controlled from the BAS. Occupancy shall be predetermined by 
and programmed into the BAS. The controller shall check the operating schedule and look for 
failures. If no failures or faults are detected, after 30 seconds, the unit shall commence start-up.
d. During the "start-up" cycle the fan shall run with the dampers in the full recirculation position.  
Provide morning warm-up sequence with optimum start function.  When the return air 
temperature reaches setpoint (68 deg F, adjustable), the minimum outside air damper shall open 
to the controlled minimum outdoor air position.

4. Occupied Mode
a. The BAS shall utilize an optimal start sequence that will determine the length of time 
required to bring each zone from current temperature to the occupied setpoint temperature 
which shall be determined using the difference between actual zone temperature and occupied 
setpoint. The BAS shall compare the difference with the historical performance of how quickly 
the zone has been able to warm up or cool down. The system shall wait as long as possible 
before starting, so that the temperature in each zone reaches occupied setpoint just in time for 
occupancy. Enable the AHU to occupied mode whenever the time schedule for the building 
indicates the building is occupied.
b. During occupied mode, the supply and return fan sequences shall commence, the bypass 
damper shall close and the outside air damper shall open. The heating and cooling sequences 
shall enable accordingly to maintain supply air temperature setpoint.

5. Unoccupied Mode
a. The BAS shall enable the AHU to unoccupied mode whenever the time schedule for the 
building indicates the building is unoccupied.
b. During unoccupied mode, the supply fan sequence shall cycle and the return damper shall 
open on a call for heating, cooling, or dehumidification, from zone temperature sensor.  The 
return fan shall be off and the outside air damper shall close.  The heating, cooling, or 
dehumidification sequences shall enable accordingly to maintain supply air temperature setpoint.

6. Supply Fan Control
a. The supply fan VFD speed shall be controlled from a duct static pressure sensor located 2/3 
downstream in ductwork. Where this results in sensor being located downstream of major 
ductwork splits, multiple sensors shall be installed in each major branch to maintain minimum 
setpoint in each branch.
b. The supply fan shall be modulated to operational speed to maintain static pressure setpoint. 
When the sensor measures low pressure, the supply fan shall be ramped up to maintain 
setpoint. When the sensor measures high pressure, the supply fan shall be ramped down to 
maintain setpoint. 
c. For systems with DDC control of individual zone boxes reporting to a central control system, 
static pressure setpoint shall be reset based on the zone requiring the most pressure.  In this 
way the setpoint is reset lower until one zone damper is nearly wide open to save fan energy.
d. Initial static pressure setpoint shall be 1.0”.  Provide a high limit static pressure sensor in the 
supply fan discharge that will alarm the system and fail safe the air handler with manual reset on 
a high limit of 4.0” (adjustable). Provide a current transducer to prove fan operation.  Provide a 
high and low limit current cutout for the transducer that will alarm the system.  
e. Control and monitoring points shall include but not be limited to the following:

1) Supply Fan on-off status (DO/ DI)
2) Supply Fan current (HL/ LL)
3) Supply Fan VFD Speed controller (% max. speed) (AO)
4) Supply air Duct static pressure – 2/3rds (AI/ AO) (HL/ LL – Hard Wired)

7. Minimum Outside Air Control
a. Provide and install an integral or remote mounted air flow measuring station, located 
downstream of the minimum outside air damper which will modulate the outside air damper to 
maintain a constant minimum outside airflow as scheduled.  If the minimum damper is full open 
and requires more fresh air, the return damper shall be modulated closed until the minimum 
outside air is achieved.  If an integral airflow station/damper is utilized, the controller shall reside 
on the BAS network (hardwiring between independent controllers is not acceptable).
b. Control and monitoring points shall include but not be limited to the following:

1) Outside air damper position (% open) (AO)
2) Outside air CFM (AI)

8. Economizer Control
a. Provide dual enthalpy economizer control. Economizer control shall be enabled whenever 
the outside air enthalpy is lower than the return air enthalpy.  Enthalpy shall be calculated from 
sensors which are tied to the same controller for accuracy.  During economizer mode, the 
minimum outside air damper control shall be disabled and the minimum outside air damper shall 
be set at 100% opened.  The economizer damper shall modulate open on a call for cooling and 
modulate closed on a call for heating.  The return damper shall modulate inversely with the 
economizer damper.  
b. Control and monitoring points shall include but not be limited to the following:

1) Outside air temperature (AI)
2) Outdoor Air Humidity (AI)
3) Return air temperature (AI)
4) Return Air Humidity (AI/ HL/ LL)
5) Return air damper position (% open) (AO)

9. Supply Air Temperature Setpoint
a. The supply air temperature setpoint shall be reset based on outside air temperature.  
Whenever the outside air temperature is 60 degrees or above, the supply air temperature 
setpoint shall be 55 degrees.  Whenever the outside air temperature is 30 degrees or below, the 
supply air temperature setpoint shall be 60 degrees.  The supply air temperature setpoint shall 
increase linearly from 55 to 60 degrees as the outside air temperature drops from 60 to 30 
degrees.  Provide a supply air temperature high limit of 90 degrees and low limit of 40 degrees 
that will alarm the system and place the air handler in fail safe mode with manual reset.
b. Control and monitoring points shall include but not be limited to the following:

1) Supply air temperature (AI/ AO/ HL/ LL)
2) Outside air temperature (AI)

10. Cooling Control
a. Cooling shall be controlled to maintain supply air temperature setpoint. On a call for cooling 
the heating valve shall be closed.  On a further call for cooling the economizer damper (if 
enabled) shall be modulated to full open position prior to the cooling valve being opened. On a 
further call for cooling the chilled water valve shall be modulated open.
b. Control and monitoring points shall include but not be limited to the following:

1) Supply air temperature (AI)
2) Chilled water valve position (% open) (AO)

11. Heating Control
a. Heating shall be controlled to maintain supply air temperature setpoint.  On a call for 
heating, the cooling valve shall be closed.  On a further call for heating, the economizer damper 
(if enabled) shall be modulated to minimum position prior to the heating valve being opened.  On 
a further call for heating the hot water valve shall be modulated open.
b. Control and monitoring points shall include but not be limited to the following:

1) Supply air temperature (AI)
2) Heating water valve position (% open) (AO)

12. Filter Pressure Drop
a. Provide static pressure differential switch across each filter which will alarm the system on 
high static pressure limits.
b. Control and monitoring points shall include but not be limited to the following:

1) Filter High Static (GA)
13. Mixed Air Low Limit Control

a. Provide a mixed air low limit whenever the mixed air temperature drops below 40 deg. F dry 
bulb that will alarm the system, close economizer damper and modulate the outside air damper 
below minimum to maintain mixed air setpoint equal to supply air setpoint. 
b. Control and monitoring points shall include but not be limited to the following:

1) Mixed air temperature (AI/ HL/ LL)
14. Freeze Stat Control

a. A low temperature cutout thermostat located in the discharge of the heating coil, will alarm 
the system and put the air handler in fail safe position when the temperature falls below 37 
degrees.  Provide an adjustable time delay of 5 minutes for start-up.  The low temperature 
cutout thermostat shall require manual reset.
b. Control and monitoring points shall include but not be limited to the following:

1) Freeze-stat status (GA)
15. Smoke Detector

a. When the smoke detector is alarmed, the system shall be alarmed and the air handler shall 
fail safe with manual reset. Electrical contractor shall furnish, HVAC Contractor shall mount & 
Electrical contractor shall wire a UL listed photoelectric smoke detector per local code authority 
having jurisdiction.
b. Control and monitoring points shall include but not be limited to the following:

1) Smoke detector (GA)
2) Fan Shutdown – Hard Wired

16. Shut Down
a. At shutdown the air handler shall go to fail safe position. Fail safe position is defined by the 
following: The supply fan is off, the return air damper is fully open, the minimum outside air and 
economizer dampers are closed, the heating valve is open and the cooling valve is closed.

17. BAS Alarms
a. The BAS shall generate an alarm whenever the following conditions occur:

1) The supply fan is commanded on but fails to run (fan's current sensor indicates the fan 
is off for more than 60 seconds).
2) The supply fan is commanded off but continues to run (fan's current sensor the fan is 
running for more than 60 seconds).
3) The return fan is commanded on but fails to run (fan's current sensor indicates the fan 
is off for more than 60 seconds).
4) The return fan is commanded off but continues to run (fan's current sensor the fan is 
running for more than 60 seconds).
5) The supply air temperature is less than 40 degrees F or greater than 100 degrees F for 
more than 15 minutes.
6) The return air temperature is less than 50 degrees F or greater than 90 degrees F for 
more than 15 minutes.
7) The return air humidity is less than 10% RH or greater than 70% RH.
8) The pressure drop across the outside air filter exceeds setpoint of 1.0" WC (adjustable).
9) The pressure drop across the exhaust air filter exceeds setpoint of 1.0" WC 
(adjustable).

b. The BAS shall generate a critical alarm whenever the following conditions occur:
1) The outside air temperature is less than 40 degrees F or above 80 degrees F and the 
supply or exhaust fan failed to run. 
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SEQUENCE OF OPERATION – AHU-15 and AHU-16 Single Zone VAV 
1. General:

a. Provide a two-way, normally closed, modulating control valve for chilled water coils. 
b. Provide a two-way, normally open, modulating control valve for hot water coils. 
c. All setpoints listed in this section are adjustable through the BAS.  Control and monitoring points shall include but 
not be limited to the following:

2. Interface 
a. The DDC system contractor is responsible to coordinate with the AHU supplier for proper coordination and 
interfacing of all specified data points, including any and all incidental programming required for proper 
display/commanding of the data points specified in equipment spec as well as all additional data points listed in this 
section.

3. Startup
a. Electric disconnect switch and circuit breaker shall be in the 'ON' position so that line voltage power is available at 
the AHU. The power switch of the integral controller should be in the 'ON' position.
b. A "Hand-Off-Auto" switch at each of the supply and exhaust fan starters permit manual or automatic operation of 
each fan.

1) In "Auto", the fan is started and stopped by the BAS.
2) In "Hand", the fan is started regardless of the command from the BAS unless a system safety device is 
activated.                   

c. When the unit turns on, 24 VAC is supplied to the controller.  The unit shall operate on an occupied/unoccupied 
cycle as controlled from the BAS. Occupancy shall be predetermined by and programmed into the BAS. The controller 
shall check the operating schedule and look for failures. If no failures or faults are detected, after 30 seconds, the unit 
shall commence start-up.
d. If the outside air temperature is 50 degrees F or lower (adjustable), the BAS shall start the exhaust fan and close 
the bypass damper.  The BAS shall then start the supply fan sequence and close the bypass damper after a five 
minute time delay to precondition the energy recovery core.  
e. If the outside air temperature is above 50 degrees F (adjustable), the BAS shall start the exhaust fan and supply 
fan sequences simultaneously and close the bypass dampers.
f. At shutdown the AHU shall be at fail safe position.

4. Occupied Mode
a. The BAS shall utilize an optimal start sequence that will determine the length of time required to bring each zone 
from current temperature to the occupied setpoint temperature which shall be determined using the difference 
between actual zone temperature and occupied setpoint. The BAS shall compare the difference with the historical 
performance of how quickly the zone has been able to warm up or cool down. The system shall wait if possible before 
starting, so that the temperature in each zone reaches occupied setpoint just in time for occupancy. enable the AHU to 
occupied mode whenever the time schedule for the building indicates the building is occupied.
b. During occupied mode, the supply and return fan sequences shall commence, the bypass damper shall close and 
the outside air damper shall open. The heating and cooling sequences shall enable accordingly to maintain supply air 
temperature setpoint.

5. Unoccupied Mode
a. The BAS shall enable the AHU to unoccupied mode whenever the time schedule for the building indicates the 
building is unoccupied.
b. During unoccupied mode, the supply fan sequence shall cycle and the return damper shall open on a call for 
heating, cooling, or dehumidification, from zone temperature sensor.  The exhaust fan shall be off and the exhaust and 
outside air damper shall close.  The heating, cooling, or dehumidification sequences shall enable accordingly to 
maintain supply air temperature setpoint.

6. Supply Fan Control
a. The supply fan VFD speed shall be controlled from a wall mounted space temperature sensor.  The supply fan 
shall be modulated to operational speed to maintain space temperature setpoint. When the space temperature begins 
to fall below setpoint, the supply fan shall be ramped down to a minimum of 50% of the total fan speed. When the 
space temperature begins to rise above setpoint, the supply fan shall be ramped up to maintain space temperature 
setpoint. Provide a high limit static pressure sensor in the supply fan discharge that will alarm the system and fail-safe 
the air handler with manual reset on a high limit of 4.0” (adjustable). Provide a current transducer to prove fan 
operation.  Provide a high and low limit current cutout for the transducer that will alarm the system. 

1) Supply Fan(s) on-off status (DO/ DI)
2) Supply Fan(s) current (HL/ LL)
3) Supply Fan(s) VFD Speed controller (% max. speed) (AO)
4) Supply air static pressure (HL/ LL – Hard Wired)
5) Space Temperature (AI/ AO)
6) Supply Fan(s) CFM via Piezometer Ring (AI)

7. Exhaust Fan Control
a. The exhaust fan shall vary to maintain a building space pressure of positive 10% during occupied hours and shall 
be off during unoccupied hours. Space pressure shall be calculated based on an offset between the measured outside 
air CFM and the measured exhaust CFM via the piezometer rings on the inlets of the fans. BAS to start exhaust fan 
based on building occupancy schedule.  Two-position exhaust air damper to open whenever exhaust fan starter to be 
energized.  Damper to open whether starter “HAND-OFF-AUTO” switch in HAND or AUTO.  Exhaust fan runs once 
damper operation proven open by damper limit switch.  Interlock to be hardwired to prevent exhaust fan operation until 
damper proven open. Interlock active whether “HAND-OFF-AUTO” switch in HAND or AUTO. 
b. Provide a current status sensor to prove exhaust fan current.

1) Exhaust air damper open/close (DO)
2) Exhaust air damper proven open position (DI) (Hard wire interlock to fan)
3) Exhaust Fan(s) on-off status (DO/ DI)
4) Exhaust Fan(s) current (HL/ LL)
5) Exhaust Fan(s) VFD Speed controller (% max. speed) (AO)
6) Exhaust Fan CFM via Piezometer Ring (AI)

8. Minimum Outside Air Control
a. Provide and install an integral or remote mounted air flow measuring station, located downstream of the minimum 
outside air damper to measure actual O.A. CFM. If an integral airflow station/damper is utilized, the controller shall 
reside on the BAS network (hardwiring between independent controllers is not acceptable). Provide carbon dioxide 
sensors in the return ductwork to measure occupancy levels. Outside air damper(s) shall modulate to maintain 
maximum carbon dioxide level setpoint at all times during occupied mode. CO2 levels shall be held below 1100 ppm 
(adjustable).

1) Outside air damper position (% open) (AO)
2) Outside air CFM (AI)
3) CO2 sensor (AI/ AO/ HL)

9. Economizer Control
a. Provide dual enthalpy economizer control. Economizer control shall be enabled whenever the outside air enthalpy 
is lower than the return air enthalpy and outside air temperature is less than 70 degrees (adjustable).  Enthalpy shall 
be calculated from sensors which are tied to the same controller for accuracy.  During economizer mode, the minimum 
outside air damper control shall be disabled and the minimum outside air damper shall be set at 100% opened.  The 
economizer damper shall modulate open on a call for cooling and modulate closed on a call for heating.  The return 
damper shall modulate inversely with the economizer damper.  

1) Outside air temperature (AI)
2) Outdoor air humidity (AI)
3) Return air temperature (AI)
4) Return air humidity (AI/ HL/ LL)
5) Return air damper position (% open) (AO)

10. Supply Air Temperature Setpoint
a. The supply air temperature setpoint shall be reset based on outside air temperature.  Whenever the outside air 
temperature is 60 degrees or above, the supply air temperature setpoint shall be 55 degrees.  Whenever the outside 
air temperature is 30 degrees or below, the supply air temperature setpoint shall be 60 degrees.  
b. The supply air temperature setpoint shall increase linearly from 55 to 60 degrees as the outside air temperature 
drops from 60 to 30 degrees.  
c. On a further call for heat, when fan is at minimum speed, the supply air temperature shall be reset up to a 
maximum of 90 degrees to maintain space temperature. On a call for cooling, supply air shall be reset down to cooling 
setpoint.
d. On a further call for heat with supply air at 90 degrees, fan shall be ramped up to maintain setpoint.
e. Provide a supply air temperature high limit of 100 degrees and low limit of 40 degrees that will alarm the system 
and place the air handler in fail safe mode with manual reset.
f. Provide dehumidification sequence so that when humidity is above 55% (adjustable), supply air setpoint shall be 
53 degrees.

1) Supply air temperature (AI/ AO/ HL/ LL)
11. Core Defrost Sequence

a. Exhaust leaving air temperature from the enthalpic plate shall be controlled to maintain a leaving air temperature 
of 32°F (adj) or higher. If leaving air temperature falls below 32°F, modulate the face and bypass damper to maintain 
exhaust air leaving set point. 
b. Core bypass shall occur any time flowing through the core causes an energy penalty (i.e. the amount of energy 
recovery is not greater than the increased energy due to additional air pressure drop).

1) Enthalpic plate exhaust air temperature (AI)
2) Enthalpic plate exhaust air humidity (AI)
3) Face damper position (% open) (AO)
4) Bypass Damper position (% open) (AO)

12. Cooling Control
a. Cooling shall be controlled to maintain supply air temperature setpoint. On a call for cooling the pre-heat valve 
shall be closed.  On a further call for cooling the economizer damper (if enabled) shall be modulated to full-open 
position prior to the cooling valve being opened. On a further call for cooling the chilled water valve shall be modulated 
open.

1) Chilled water valve position (% open) (AO)
13. Re-Heat Control

a. On a call for heating, the supply fan shall modulate to minimum speed.  On a further call for heating, the 
economizer damper (if enabled) shall be modulated to minimum position prior to the re-heat valve being opened.  On a 
further call for heating the hot water re-heat valve shall be modulated open to maintain a maximum supply 
temperature of 90 degrees. On a further call for heat, the supply fan speed shall be increased and the valve shall 
modulate to maintain 90 degrees supply air temperature until space temperature setpoint is achieved.

1) Heating water valve position (% open) (AO)
14. De-humidification Control

a. When the space humidity, as measured by the humidity sensor in the main return duct, rises above 60% 
(adjustable), modulate the chilled water valve to full open.  Modulate the re-heat coil to maintain space temperature 
setpoint. When the space humidity reaches setpoint, continue with normal heating & cooling operation.

1) Space relative humidity (AI)
15. Filter Pressure Drop

a. Provide static pressure differential switch across each filter which will alarm the system on high static pressure 
limits defined by the dirty pressure drop setpoint of the filter.

1) Filter High Static (GA)
16. Mixed Air Low Limit Control

a. Provide a mixed air low limit whenever the mixed air temperature drops below 40 deg. F dry bulb that will alarm 
the system, close economizer damper and modulate the outside air damper below minimum to maintain mixed air 
setpoint equal to supply air setpoint. 

1) Mixed air temperature (AI/ HL/ LL)
17. Freeze Stat Control

a. A low temperature cutout thermostat located in the discharge of the heating coil, will alarm the system and put the 
air handler in fail safe position when the temperature falls below 37 degrees.  Provide an adjustable time delay of 5 
minutes for start-up.  The low temperature cutout thermostat shall require manual reset.

1) Freeze-stat status (GA)
18. Smoke Detector

a. When the smoke detector is alarmed, the system shall be alarmed and the air handler shall fail safe with manual 
reset. Electrical contractor shall furnish, HVAC Contractor shall mount & Electrical contractor shall wire a UL listed 
photoelectric smoke detector per local code authority having jurisdiction. Electrical contractor shall provide hard wire 
interlock to fire alarm system.

1) Smoke detector (GA)
2) Fan Shutdown – Hard Wired

19. Shut Down
a. At shutdown the air handler shall go to fail safe position. Fail safe position is defined by the following: The supply 
fan is off, the return air damper is fully open, the minimum outside air and economizer dampers are closed, the heating 
valve is open and the cooling valve is closed.

20. BAS Alarms
a. The BAS shall generate an alarm whenever the following conditions occur:

1) The supply fan is commanded on but fails to run (fan's current sensor indicates the fan is off for more than 60 
seconds).
2) The supply fan is commanded off but continues to run (fan's current sensor the fan is running for more than 
60 seconds).
3) The exhaust fan is commanded on but fails to run (fan's current sensor indicates the fan is off for more than 
60 seconds).
4) The exhaust fan is commanded off but continues to run (fan's current sensor the fan is running for more than 
60 seconds).
5) The supply air temperature is less than 40 degrees F or greater than 100 degrees F for more than 15 minutes.
6) The return air temperature is less than 50 degrees F or greater than 90 degrees F for more than 15 minutes.
7) The return air humidity is less than 10% RH or greater than 70% RH.
8) The pressure drop across the outside air filter exceeds setpoint of 1.0" WC (adjustable).
9) The pressure drop across the exhaust air filter exceeds setpoint of 1.0" WC (adjustable).

b. The BAS shall generate a critical alarm whenever the following conditions occur:
1) The outside air temperature is less than 40 degrees F or above 80 degrees F and the supply or exhaust fan 
failed to run. 

SEQUENCE OF OPERATION – AHU-17 VAV 
1. General:

a. Provide a two-way, normally closed, modulating control valve for chilled water coils. 
b. Provide a two-way, normally open, modulating control valve for hot water coils. 
c. All setpoints listed in this section are adjustable through the BAS.  Control and monitoring points shall 
include but not be limited to the following:

2. Interface 
a. The DDC system contractor is responsible to coordinate with the AHU supplier for proper coordination and 
interfacing of all specified data points, including any and all incidental programming required for proper 
display/commanding of the data points specified in equipment spec as well as all additional data points listed in 
this section.

3. Startup
a. Electric disconnect switch and circuit breaker shall be in the 'ON' position so that line voltage power is 
available at the AHU. The power switch of the integral controller should be in the 'ON' position.
b. A "Hand-Off-Auto" switch at each of the supply and exhaust fan starters permit manual or automatic 
operation of each fan.

1) In "Auto", the fan is started and stopped by the BAS.
2) In "Hand", the fan is started regardless of the command from the BAS unless a system safety device 
is activated.                   

c. When the unit turns on, 24 VAC is supplied to the controller.  The unit shall operate on an 
occupied/unoccupied cycle as controlled from the BAS. Occupancy shall be predetermined by and 
programmed into the BAS. The controller shall check the operating schedule and look for failures. If no failures 
or faults are detected, after 30 seconds, the unit shall commence start-up.
d. If the outside air temperature is 50 degrees F or lower (adjustable), the BAS shall start the exhaust fan 
and close the bypass damper.  The BAS shall then start the supply fan sequence and close the bypass 
damper after a five minute time delay to precondition the energy recovery core.  
e. If the outside air temperature is above 50 degrees F (adjustable), the BAS shall start the exhaust fan and 
supply fan sequences simultaneously and close the bypass dampers.
f. At shutdown the AHU shall be at fail safe position.

4. Occupied Mode
a. The BAS shall utilize an optimal start sequence that will determine the length of time required to bring 
each zone from current temperature to the occupied setpoint temperature which shall be determined using the 
difference between actual zone temperature and occupied setpoint. The BAS shall compare the difference with 
the historical performance of how quickly the zone has been able to warm up or cool down. The system shall 
wait if possible before starting, so that the temperature in each zone reaches occupied setpoint just in time for 
occupancy. enable the AHU to occupied mode whenever the time schedule for the building indicates the 
building is occupied.
b. During occupied mode, the supply and return fan sequences shall commence, the bypass damper shall 
close and the outside air damper shall open. The heating and cooling sequences shall enable accordingly to 
maintain supply air temperature setpoint.

5. Unoccupied Mode
a. The BAS shall enable the AHU to unoccupied mode whenever the time schedule for the building indicates 
the building is unoccupied.
b. During unoccupied mode, the supply fan sequence shall cycle and the return damper shall open on a call 
for heating, cooling, or dehumidification, from zone temperature sensor.  The exhaust fan shall be off and the 
exhaust and outside air damper shall close.  The heating, cooling, or dehumidification sequences shall enable 
accordingly to maintain supply air temperature setpoint.

6. Supply Fan Control
a. The supply fan VFD speed shall be controlled from a duct static pressure sensor located 2/3 downstream 
in ductwork. Where this results in sensor being located downstream of major ductwork splits, multiple sensors 
shall be installed in each major branch to maintain minimum setpoint in each branch.
b. The supply fan shall be modulated to operational speed to maintain static pressure setpoint. When the 
sensor measures low pressure, the supply fan shall be ramped up to maintain setpoint. When the sensor 
measures high pressure, the supply fan shall be ramped down to maintain setpoint. 
c. For systems with DDC control of individual zone boxes reporting to a central control system, static 
pressure setpoint shall be reset based on the zone requiring the most pressure.  In this way the setpoint is 
reset lower until one zone damper is nearly wide open to save fan energy.
d. Initial static pressure setpoint shall be 1.0”.  Provide a high limit static pressure sensor in the supply fan 
discharge that will alarm and fail safe the air handler with manual reset on a high limit of 4.0” (adjustable). 
Provide a current transducer to prove fan operation.  Provide a high and low limit current cutout for the 
transducer that will alarm. 

1) Supply Fan(s) on-off status (DO/ DI)
2) Supply Fan(s) current (HL/ LL)
3) Supply Fan(s) VFD Speed controller (% max. speed) (AO)
4) Supply air static pressure (HL/ LL – Hard Wired)
5) Space Temperature (AI/ AO)
6) Supply Fan(s) CFM via Piezometer Ring (AI)

7. Exhaust Fan Control
a. The exhaust fan shall vary to maintain a building space pressure of positive 10% during occupied hours 
and shall be off during unoccupied hours. Space pressure shall be calculated based on an offset between the 
measured outside air CFM and the measured exhaust CFM via the piezometer rings on the inlets of the fans. 
BAS to start exhaust fan based on building occupancy schedule.  Two-position exhaust air damper to open 
whenever exhaust fan starter to be energized.  Damper to open whether starter “HAND-OFF-AUTO” switch in 
HAND or AUTO.  Exhaust fan runs once damper operation proven open by damper limit switch.  Interlock to 
be hardwired to prevent exhaust fan operation until damper proven open. Interlock active whether “HAND-
OFF-AUTO” switch in HAND or AUTO. 
b. Provide a current status sensor to prove exhaust fan current.

1) Exhaust air damper open/close (DO)
2) Exhaust air damper proven open position (DI) (Hard wire interlock to fan)
3) Exhaust Fan(s) on-off status (DO/ DI)
4) Exhaust Fan(s) current (HL/ LL)
5) Exhaust Fan(s) VFD Speed controller (% max. speed) (AO)
6) Exhaust Fan CFM via Piezometer Ring (AI)

8. Minimum Outside Air Control
a. Provide and install an integral or remote mounted air flow measuring station, located downstream of the 
minimum outside air damper which will modulate the outside air damper to maintain a constant minimum 
outside airflow as scheduled.  If the minimum damper is full open and requires more fresh air, the return 
damper shall be modulated closed until the minimum outside air is achieved.  

1) Outside air damper position (% open) (AO)
2) Outside air CFM (AI)
3) CO2 sensor (AI/ AO/ HL)

9. Economizer Control
a. Provide dual enthalpy economizer control. Economizer control shall be enabled whenever the outside air 
enthalpy is lower than the return air enthalpy and outside air temperature is less than 70 degrees (adjustable).  
Enthalpy shall be calculated from sensors which are tied to the same controller for accuracy.  During 
economizer mode, the minimum outside air damper control shall be disabled and the minimum outside air 
damper shall be set at 100% opened.  The economizer damper shall modulate open on a call for cooling and 
modulate closed on a call for heating.  The return damper shall modulate inversely with the economizer 
damper.  

1) Outside air temperature (AI)
2) Outdoor air humidity (AI)
3) Return air temperature (AI)
4) Return air humidity (AI/ HL/ LL)
5) Return air damper position (% open) (AO)

10. Supply Air Temperature Setpoint
a. The supply air temperature setpoint shall be reset based on outside air temperature.  Whenever the 
outside air temperature is 60 degrees or above, the supply air temperature setpoint shall be 55 degrees.  
Whenever the outside air temperature is 30 degrees or below, the supply air temperature setpoint shall be 60 
degrees.  
b. The supply air temperature setpoint shall increase linearly from 55 to 60 degrees as the outside air 
temperature drops from 60 to 30 degrees.  
c. Provide a supply air temperature high limit of 100 degrees and low limit of 40 degrees that will alarm the 
system and place the air handler in fail safe mode with manual reset.

1) Supply air temperature (AI/ AO/ HL/ LL)
11. Core Defrost Sequence

a. Exhaust leaving air temperature from the enthalpic plate shall be controlled to maintain a leaving air 
temperature of 32°F (adj) or higher. If leaving air temperature falls below 32°F, modulate the face and bypass 
damper to maintain exhaust air leaving set point. 
b. Core bypass shall occur any time flowing through the core causes an energy penalty (i.e. the amount of 
energy recovery is not greater than the increased energy due to additional air pressure drop).

1) Enthalpic plate exhaust air temperature (AI)
2) Enthalpic plate exhaust air humidity (AI)
3) Face damper position (% open) (AO)
4) Bypass Damper position (% open) (AO)

12. Cooling Control
a. Cooling shall be controlled to maintain supply air temperature setpoint. On a further call for cooling the 
economizer damper (if enabled) shall be modulated to full-open position prior to the cooling valve being 
opened. On a further call for cooling the chilled water valve shall be modulated open.

1) Chilled water valve position (% open) (AO)
13. Heating Control

a. Heating shall be controlled to maintain supply air temperature setpoint.  On a call for heating, the cooling 
valve shall be closed.  On a further call for heating, the economizer damper (if enabled) shall be modulated to 
minimum position prior to the heating valve being opened.  On a further call for heating the hot water valve 
shall be modulated open.

1) Heating water valve position (% open) (AO)
14. Filter Pressure Drop

a. Provide static pressure differential switch across each filter which will alarm the system on high static 
pressure limits defined by the dirty pressure drop setpoint of the filter.

1) Filter High Static (GA)
15. Mixed Air Low Limit Control

a. Provide a mixed air low limit whenever the mixed air temperature drops below 40 deg. F dry bulb that will 
alarm the system, close economizer damper and modulate the outside air damper below minimum to maintain 
mixed air setpoint equal to supply air setpoint. 

1) Mixed air temperature (AI/ HL/ LL)
16. Freeze Stat Control

a. A low temperature cutout thermostat located in the discharge of the heating coil, will alarm the system and 
put the air handler in fail safe position when the temperature falls below 37 degrees.  Provide an adjustable 
time delay of 5 minutes for start-up.  The low temperature cutout thermostat shall require manual reset.

1) Freeze-stat status (GA)
17. Smoke Detector

a. When the smoke detector is alarmed, the system shall be alarmed and the air handler shall fail safe with 
manual reset. Electrical contractor shall furnish, HVAC Contractor shall mount & Electrical contractor shall wire 
a UL listed photoelectric smoke detector per local code authority having jurisdiction. Electrical contractor shall 
provide hard wire interlock to fire alarm system.

1) Smoke detector (GA)
2) Fan Shutdown – Hard Wired

18. Shut Down
a. At shutdown the air handler shall go to fail safe position. Fail safe position is defined by the following: The 
supply fan is off, the return air damper is fully open, the minimum outside air and economizer dampers are 
closed, the heating valve is open and the cooling valve is closed.

19. BAS Alarms
a. The BAS shall generate an alarm whenever the following conditions occur:

1) The supply fan is commanded on but fails to run (fan's current sensor indicates the fan is off for more 
than 60 seconds).
2) The supply fan is commanded off but continues to run (fan's current sensor the fan is running for more 
than 60 seconds).
3) The exhaust fan is commanded on but fails to run (fan's current sensor indicates the fan is off for 
more than 60 seconds).
4) The exhaust fan is commanded off but continues to run (fan's current sensor the fan is running for 
more than 60 seconds).
5) The supply air temperature is less than 40 degrees F or greater than 100 degrees F for more than 15 
minutes.
6) The return air temperature is less than 50 degrees F or greater than 90 degrees F for more than 15 
minutes.
7) The return air humidity is less than 10% RH or greater than 70% RH.
8) The pressure drop across the outside air filter exceeds setpoint of 1.0" WC (adjustable).
9) The pressure drop across the exhaust air filter exceeds setpoint of 1.0" WC (adjustable).

b. The BAS shall generate a critical alarm whenever the following conditions occur:
1) The outside air temperature is less than 40 degrees F or above 80 degrees F and the supply or 
exhaust fan failed to run. 
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17.  DUCT FLANGES
18.  BASE RAIL
19.  HUMIDIFIER
20.  CO2 SENSORS

21.  ECON POWERED EXHAUST
22.  ECON BAROMETRIC RELIEF
23.  HOT GAS REHEAT COIL
24.  SHAFT GROUNDING BRUSHES

HVAC ACCESSORIES
ACCESSORIES:

1.  MOTOR DAMPER
2.  ECONOMIZER
3.  ROOF CURB
4.  HAIL GUARDS

5.  INTAKE HOOD
6.  VIBRATION ISOLATION
7.  FLAT FILTER
8.  FILTER/MIXING BOX

9.  ACCESS DOOR
10.  FLEX CONNECTIONS
11.  MOUNTING COLLAR
12.  HOT GAS BYPASS

13.  FACE/BYPASS DAMPER
14.  CONDENSATE PUMP
15.  MOTOR GUARD
16.  GREASE TRAP

Equipment shall be braced and labeled by the equipment manufacturer to withstand the minimum scheduled available fault current value for listed equipment.

HVAC AIR HANDLING UNITS SCHEDULE

EQUIPMENT
MARK DESCRIPTION LOCATION STATUS

WEIGHT
(lbs) MANUFACTURER MODEL EMERGENCY VOLTS PHASE CFM (cfm)

ESP (in
WC)

SUPPLY FAN RPM
(rpm)

BHP
(hp)

HP
(hp)

OACFM
(cfm)

CO2 CFM
(cfm)

MAT CLG DB
(Deg F)

MAT CLG WB
(Deg F)

CLG MBH
(mbh)

CLG SENS
(mbh)

LAT CLG DB
(Deg F)

LAT CLG WB
(Deg F)

CHW EWT
(Deg F)

CHW LWT
(Deg F)

CHW GPM
(gpm)

MAT HTG
(Deg F)

HTG MBH
(mbh)

HTG LAT
(Deg F)

HW EWT
(Deg F)

HW LWT
(Deg F)

HTG GPM
(gpm)

FLA
(amps)

MCA
(amps)

OCP
(amps)

AVAILABLE
FAULT CURRENT SHEET NUMBER

AHU-14 MODULAR OUTDOOR CENTRAL
STATION AIR HANDLING UNIT

ROOF 8861 DAIKIN OAH027GDCM 480 3 12000 2.5 3168 16.5 3000 455 80 68 610 371 52 51 56 42 86 51 235 71 190 160 16 21.5 25 1527

AHU-14-L AIR HANDLING UNIT INTERIOR
LIGHTS

DAIKIN INCLUDED IN AHU 120 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 343

AHU-14-RF AIR HANDLING UNIT RETURN
FAN

ROOF DAIKIN INCLUDED IN AHU 480 3 10000 1.5 2023 12.6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 18 25 1505

AHU-15 MODULAR OUTDOOR CENTRAL
STATION AIR HANDLING UNIT

ROOF 18731 DAIKIN OAH047GDCM 480 3 21000 1.5 2425 31.5 10000 577 77 65 852 582 52 51 56 42 120 52 800 92 190 160 58 42 50 3444

AHU-15-L AIR HANDLING UNIT INTERIOR
LIGHTS

DAIKIN INCLUDED IN AHU 120 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 854

AHU-15-RF AIR HANDLING UNIT RETURN
FAN

ROOF DAIKIN INCLUDED IN AHU 480 3 19000 1 2553 18.9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 26 30 1528

AHU-16 MODULAR OUTDOOR CENTRAL
STATION AIR HANDLING UNIT

ROOF 19357 DAIKIN OAH052GDCM 480 3 24000 1.5 2363 37.8 12000 665 77 65 939 656 52 51 56 42 131 54 920 91 190 160 63 50 60 8042

AHU-16-L AIR HANDLING UNIT INTERIOR
LIGHTS

DAIKIN INCLUDED IN AHU 120 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 553

AHU-16-RF AIR HANDLING UNIT RETURN
FAN

ROOF DAIKIN INCLUDED IN AHU 480 3 22000 1 3144 23.1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 29.7 30 2664

AHU-17 MODULAR OUTDOOR CENTRAL
STATION AIR HANDLING UNIT

ROOF 11621 DAIKIN OAH018GDCM 480 3 8000 2 2956 13.2 3000 799 75 63 263 198 52 51 56 42 37 60 182 72 190 160 12 17.4 20 1786

AHU-17-L AIR HANDLING UNIT INTERIOR
LIGHTS

DAIKIN INCLUDED IN AHU 120 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 569

AHU-17-RF AIR HANDLING UNIT RETURN
FAN

ROOF DAIKIN INCLUDED IN AHU 480 3 6000 1.5 2913 6.6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9.2 15 1734

KMUA-1 INDIRECT FIRED HEATING AND
VENTILATING UNIT

4656 CAPTIVEAIRE CASRTU4-I.600-20-
25T

480 3 5100 0.75 1272 2.75 7.5 5100 90 74 336 195 53 53 0 0 0 0 480 80 0 0 0 73.7 110 9419

KMUA-2 INDIRECT FIRED HEATING AND
VENTILATING UNIT

ALTERNATE  #1 3067 CAPTIVEAIRE CASRTU3-I.500-20-
20T

480 3 4210 0.75 1346 3.3 7.5 4210 90 74 264 149 56 54 0 0 0 0 337 80 0 0 0 50.5 70 5768

Equipment shall be braced and labeled by the equipment manufacturer to withstand the minimum scheduled available fault current value for listed equipment.

HVAC CHILLERS SCHEDULE

EQUIPMENT
MARK DESCRIPTION LOCATION WEIGHT (lbs) MANUFACTURER MODEL IPLV EMERGENCY VOLTS PHASE

NOMINAL
TONS

ECWT CLG
(Deg F)

LCWT CLG
(Deg F)

COND GPM
(gpm)

CHW EWT
(Deg F)

CHW LWT
(Deg F)

CHW GPM
(gpm)

FLA
(amps)

MCA
(amps)

OCP
(amps)

AVAILABLE
FAULT CURRENT SHEET NUMBER

CHIL-3 SCREW WATER CHILLER MECH ROOM 13600 DAIKIN WWVRNNS 0.3805 480 3 250 85 95 714 56 42 427 230 290 500 28030

Equipment shall be braced and labeled by the equipment manufacturer to withstand the minimum scheduled available fault current value for listed equipment.

HVAC COOLING TOWERS SCHEDULE

EQUIPMENT
MARK DESCRIPTION LOCATION WEIGHT (lbs) MANUFACTURER MODEL EMERGENCY

DOMESTIC
WATER CONN (in) VOLTS PHASE

HP
(hp) NOMINAL TONS

ECWT CLG
(Deg F)

LCWT CLG
(Deg F)

COND GPM
(gpm)

CLG MBH
(mbh)

HTG KW
(kW)

FLA
(amps)

MCA
(amps)

OCP
(amps)

AVAILABLE
FAULT CURRENT SHEET NUMBER

BH-4 OPEN CIRCUIT COOLING TOWER BASIN HEATER MECH COURTYARD INCLUDED W/ CT-4 INCLUDED W/ CT-4 480 3 0 0 0 8 1688

CT-4 OPEN CIRCUIT COOLING TOWER MECH COURTYARD 9000 BAC PT2-1009A-3L1 YES 480 3 15 250 95 85 750 0

DC
MC
SD
CN
TS
C/B
FUSE
FLA
MCA
CP

LOCAL DISCONNECT
MOTOR CONTROL (POWER)
DUCT SMOKE DETECTOR
CONTROLS
TOGGLE SWITCH
H.A.C.R. CIRCUIT BREAKER AT SOURCE PANELBOARD
FUSE AT LOCAL DISCONNECT (VERIFY FIELD RATING)
OPERATING FULL LOAD AMPS
MINIMUM CIRCUIT AMPACITY
CORD AND PLUG CONNECTION

EC
EX
FC
GC
HC
MFR
PC
OR

ELECTRICAL CONTRACTOR
EXISTING
FIRE PROTECTION CONTRACTOR
GENERAL CONTRACTOR
HVAC CONTRACTOR
MANUFACTURER
PLUMBING CONTRACTOR
OWNER OR OTHERS

CS
MCC
MG
MS
VFD
MSR
OV

COMBINATION STARTER
MOTOR CONTROL STARTER
MAGNETIC STARTER OR CONTACT
MANUAL STARTER
VARIABLE FREQUENCY DRIVE
MANUAL STARTER W/ CONTROL RELAY
OVERCURRENT PROTECTION

TC
CPT
BAS
LOW
LINE
RLINE
MAN
FA
CO
INT

TIMECLOCK
CONTROL POWER TRANSFORMER
BUILDING AUTOMATION SYSTEM
LOW VOLTAGE CONTROLS
LINE VOLTAGE CONTROLS
REVERSE ACTING LINE VOLTAGE THERMOSTAT
MANUAL
FIRE ALARM
CARBON MONOXIDE SENSOR
INTEGRAL TO EQUIPMENT

ABBREVIATIONS CONTRACTOR TYPE MOTOR CONTROL TYPE CONTROL TYPE

HVAC ELECTRICAL COORDINATION SCHEDULE

EQUIPMENT MARK DESCRIPTION VOLTS (V) PHASE EMERGENCY BHP (HP) HP (HP) HTG (kW) WATTS FLA (A) MCA (A) OCP (A) DC TYPE DC FURN DC INST DC WIRE MC TYPE MC FURN MC INST MC WIRE CN TYPE CN FURN CN INST CN WIRE SD TYPE

AVAILABLE
FAULT CURRENT

(A)

120 1

AHU-14 MODULAR OUTDOOR CENTRAL STATION AIR
HANDLING UNIT

480 3 16.5 21.5 25 EC EC EC VFD HC EC EC BAS HC HC HC DUCT SMOKE 1527

AHU-14-L AIR HANDLING UNIT INTERIOR LIGHTS 120 1 EC EC EC --- --- --- --- MAN EC EC EC 343

AHU-14-RF AIR HANDLING UNIT RETURN FAN 480 3 12.6 18 25 EC EC EC VFD HC EC EC BAS HC HC HC 1505

AHU-15 MODULAR OUTDOOR CENTRAL STATION AIR
HANDLING UNIT

480 3 31.5 42 50 EC EC EC VFD HC EC EC BAS HC HC HC DUCT SMOKE 3444

AHU-15-L AIR HANDLING UNIT INTERIOR LIGHTS 120 1 EC EC EC --- --- --- --- MAN EC EC EC 854

AHU-15-RF AIR HANDLING UNIT RETURN FAN 480 3 18.9 26 30 EC EC EC VFD HC EC EC BAS HC HC HC 1528

AHU-16 MODULAR OUTDOOR CENTRAL STATION AIR
HANDLING UNIT

480 3 37.8 50 60 EC EC EC VFD HC EC EC BAS HC HC HC DUCT SMOKE 8042

AHU-16-L AIR HANDLING UNIT INTERIOR LIGHTS 120 1 EC EC EC --- --- --- --- MAN EC EC EC 553

AHU-16-RF AIR HANDLING UNIT RETURN FAN 480 3 23.1 29.7 30 EC EC EC VFD HC EC EC BAS HC HC HC 2664

AHU-17 MODULAR OUTDOOR CENTRAL STATION AIR
HANDLING UNIT

480 3 13.2 17.4 20 EC EC EC VFD HC EC EC BAS HC HC HC DUCT SMOKE 1786

AHU-17-L AIR HANDLING UNIT INTERIOR LIGHTS 120 1 EC EC EC --- --- --- --- MAN EC EC EC 569

AHU-17-RF AIR HANDLING UNIT RETURN FAN 480 3 6.6 9.2 15 EC EC EC VFD HC EC EC BAS HC HC HC 1734

BH-4 OPEN CIRCUIT COOLING TOWER BASIN HEATER 480 3 8 EC EC EC --- --- --- --- BAS HC HC HC 1688

CHIL-3 SCREW WATER CHILLER 480 3 230 290 500 EC EC EC VFD MFR MFR MFR BAS HC HC HC 28030

CT-4 OPEN CIRCUIT COOLING TOWER 480 3 15 EC EC EC VFD MFR MFR MFR BAS HC HC HC

CTP-4 SEPARATELY COUPLED VERTICALLY MOUNTED
DOUBLE SUCTION CENTRIFUGAL PUMP

480 3 11.8 15 21 40 EC EC EC CS EC EC EC BAS HC HC HC 5581

CU-1 DUCTLESS SPLIT OUTDOOR CONDENSING UNIT 208 1 7.5 7.7 15 FUSED EC EC EC MG MFR MFR MFR LOW MFR MFR MFR 853

CU-2 DUCTLESS SPLIT OUTDOOR CONDENSING UNIT 208 1 13 13.2 20 FUSED EC EC EC MG MFR MFR MFR LOW MFR MFR MFR 1184

CU-3 DUCTLESS SPLIT OUTDOOR CONDENSING UNIT 208 1 7.5 7.7 15 FUSED EC EC EC MG MFR MFR MFR LOW MFR MFR MFR 1230

CU-4 DUCTLESS SPLIT OUTDOOR CONDENSING UNIT 208 1 7.5 7.7 15 FUSED EC EC EC MG MFR MFR MFR LOW MFR MFR MFR 967

CUH-11 CABINET UNIT HEATER 120 1 1/20 1.05 EC EC EC MG MFR MFR MFR LINE HC EC EC 1148

CWP-3 SEPARATELY COUPLED BASE MOUNTED DOUBLE
SUCTION CENTRIGUAL PUMP

480 3 35.8 50 65 100 EC EC EC VFD HC EC EC BAS HC HC HC 18282

DH-1 COMMERCIAL KITCHEN HOOD AND DUCTWORK 120 1 MFR MFR MFR --- --- --- --- MAN HC EC EC 1239

DS-1 DUCTLESS SPLIT HIGH WALL UNIT 208 1 .2 EC EC EC MG MFR MFR MFR LOW MFR MFR MFR

DS-2 DUCTLESS SPLIT HIGH WALL UNIT 208 1 .24 EC EC EC MG MFR MFR MFR LOW MFR MFR MFR

DS-3 DUCTLESS SPLIT HIGH WALL UNIT 208 1 .2 EC EC EC MG MFR MFR MFR LOW MFR MFR MFR

DS-4 DUCTLESS SPLIT HIGH WALL UNIT 208 1 .2 EC EC EC MG MFR MFR MFR LOW MFR MFR MFR

EF-20 CENTRIFUGAL ROOF VENTILATOR 120 1 0.54 3/4 8.8 EC EC EC MG MFR MFR MFR BAS HC HC HC 742

EF-21 CENTRIFUGAL ROOF VENTILATOR 120 1 0.13 1/4 3.5 EC EC EC MG MFR MFR MFR BAS HC HC HC 619

EHT-4A RADIANT HEATING ELECTRIC CABLE 208 1 3300 20 EC EC EC --- --- --- --- INT MFR MFR MFR 0

EHT-4B RADIANT HEATING ELECTRIC CABLE 208 1 3300 20 EC EC EC --- --- --- --- INT MFR MFR MFR 0

KEF-1 CENTRIFUGAL ROOF VENTILATOR 480 3 0.93 1.5 1.8 EC EC EC MG MFR MFR MFR LINE EC EC EC 1474

KEF-2 CENTRIFUGAL ROOF VENTILATOR 480 3 1.05 1.5 1.8 EC EC EC MG MFR MFR MFR LINE EC EC EC 1651

KEF-3 CENTRIFUGAL ROOF VENTILATOR 120 1 0.43 3/4 8.9 EC EC EC MG MFR MFR MFR LINE EC EC EC 612

KEF-4 CENTRIFUGAL ROOF VENTILATOR 120 1 0.29 3/4 8.9 EC EC EC MG MFR MFR MFR LINE EC EC EC 659

KEF-5 CENTRIFUGAL ROOF VENTILATOR 277 1 0.45 1 5.2 EC EC EC MG MFR MFR MFR LINE EC EC EC 1303

KH-1 COMMERCIAL KITCHEN HOOD AND DUCTWORK 120 1 MFR MFR MFR --- --- --- --- MAN HC EC EC 1381

KH-2 COMMERCIAL KITCHEN HOOD AND DUCTWORK 120 1 MFR MFR MFR --- --- --- --- MAN HC EC EC 2329

KH-3 COMMERCIAL KITCHEN HOOD AND DUCTWORK 120 1 MFR MFR MFR --- --- --- --- MAN HC EC EC 1651

KH-4 COMMERCIAL KITCHEN HOOD AND DUCTWORK 120 1 MFR MFR MFR --- --- --- --- MAN HC EC EC 2693

KMUA-1 INDIRECT FIRED HEATING AND VENTILATING UNIT 480 3 2.75 7.5 73.7 110 EC EC EC VFD HC EC EC BAS HC HC HC 9419

KMUA-2 INDIRECT FIRED HEATING AND VENTILATING UNIT 480 3 3.3 7.5 50.5 70 EC EC EC VFD HC EC EC BAS HC HC HC 5768

PCWP-4 CLOSED COUPLED INLINE CENTRIFUGAL PUMP 480 3 3.9 5 7.6 15 EC EC EC CS EC EC EC BAS HC HC HC 6987

PTAC-1 PACKAGED TERMINAL AIR CONDITIONER 208 1 5.5 20 EC EC EC MG MFR MFR MFR LOW HC HC HC 1068

UH-18 PROPELLER UNIT HEATER 120 1 1/8 2.2 EC EC EC MG MFR MFR MFR LINE HC EC EC 917

UH-19 PROPELLER UNIT HEATER 120 1 1/8 2.2 EC EC EC MG MFR MFR MFR LINE HC EC EC 827

UH-20 PROPELLER UNIT HEATER 120 1 1/8 2.2 EC EC EC MG MFR MFR MFR LINE HC EC EC 1467

UH-21 PROPELLER UNIT HEATER 120 1 1/8 2.2 EC EC EC MG MFR MFR MFR LINE HC EC EC 1651

UH-22 PROPELLER UNIT HEATER 120 1 1/8 2.2 EC EC EC MG MFR MFR MFR LINE HC EC EC 1107

Equipment shall be braced and labeled by the equipment manufacturer to withstand the minimum scheduled available fault current value for listed equipment.

HVAC HYDRONIC PUMPS SCHEDULE

EQUIPMENT
MARK DESCRIPTION LOCATION

WEIGHT
(lbs) MANUFACTURER MODEL EMERGENCY VOLTS PHASE

HEAD
(ft)

FLOW
(gpm)

PUMP
(rpm)

BHP
(hp)

HP
(hp)

FLA
(amps)

MCA
(amps)

OCP
(amps)

AVAILABLE
FAULT CURRENT SHEET NUMBER

CTP-4 SEPARATELY COUPLED VERTICALLY MOUNTED DOUBLE SUCTION CENTRIFUGAL
PUMP

MECH ROOM BELL & GOSSETT e-1510-4BD 480 3 50 750 1750 11.8 15 21 40 5581

CWP-3 SEPARATELY COUPLED BASE MOUNTED DOUBLE SUCTION CENTRIGUAL PUMP MECH ROOM BELL & GOSSETT e-1510-5GB 480 3 120 912 1800 35.8 50 65 100 18282

PCWP-4 CLOSED COUPLED INLINE CENTRIFUGAL PUMP MECH ROOM BELL & GOSSETT e-80-5x5x7B 480 3 25 427 1800 3.9 5 7.6 15 6987
Equipment shall be braced and labeled by the equipment manufacturer to withstand the minimum scheduled available fault current
value for listed equipment.

HVAC AIR TERMINAL UNIT SCHEDULE

EQUIPMENT
MARK DUCT CONN (in)

MAX CFM
(cfm)

MIN CFM
(cfm)

HMIN CFM
(cfm)

MBH
(mbh)

EAT
(Deg F)

LAT
(Deg F)

HW GPM
(gpm)

EWT
(Deg F)

LWT
(Deg F)

V14-01 16 3000 1500 2819 104 55 90 10.7 190 160

V14-02 10 740 370 601 22 55 90 2.3 190 160

V14-03 16 2500 1250 1250 36 55 82 4.1 190 160

V14-04 10 1000 500 500 17 55 88 1.8 190 160

V14-05 9 700 350 368 14 55 90 1.5 190 160

V14-06 10 700 350 700 26 55 90 2.7 190 160

V14-07 6 240 120 120 4 55 84 0.5 190 160

V14-08 16 3000 1500 3000 119 55 93 12.2 190 160

V17-01 9 560 280 280 10 55 89 1.4 190 160

V17-02 12 1080 540 540 18 55 87 2.4 190 160

V17-03 7 430 215 430 18 55 94 1.9 190 160

V17-04 10 920 460 920 47 55 104 4.8 190 160

V17-05 14 1430 715 1372 51 55 90 6.3 190 160

V17-06 14 1560 780 1443 53 55 90 6.8 190 160

HVAC DIFFUSERS AND REGISTERS SCHEDULE
TAG MANUFACTURER MODEL FACE MOUNTING MATERIAL FINISH DAMPER TYPE BORDER STYLE

CD-1 TITUS OMNI-AA 24"x24" CEILING ALUMINUM STANDARD WHITE OPPOSED BLADE LAY IN MOUNTING

CD-2 TITUS OMNI-AA 12"x12" CEILING ALUMINUM STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

ER-1 TITUS 350RL 24"x24" CEILING ALUMINUM STANDARD WHITE OPPOSED BLADE LAY IN MOUNTING

ER-2 TITUS 350RL 12"x12" CEILING ALUMINUM STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

ER-3 TITUS 350RL 8"x8" SIDEWALL ALUMINUM STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

ER-4 TITUS 350RL 8"x12" SIDEWALL ALUMINUM STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

LD-1 TITUS FL-10 5'-0"-(2) 1" SLOT CEILING ALUMINUM STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

ND-1 TITUS TND-AA 10"ø SIDEWALL ALUMINUM STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

ND-2 TITUS TND-AA 16"ø SIDEWALL ALUMINUM STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

PD-1 TITUS PAS 24"x24" CEILING ALUMINUM STANDARD WHITE OPPOSED BLADE LAY IN MOUNTING

RD-1 TITUS TMR-AA 24"Ø DUCT ALUMINUM STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

RR-1 TITUS 350FL 24"x24" CEILING ALUMINUM STANDARD WHITE OPPOSED BLADE LAY IN MOUNTING

RR-2 TITUS 350FL 42"x18" DUCT ALUMINUM STANDARD WHITE OPPOSED BLADE LAY IN MOUNTING

RR-3 TITUS 350FL 24"x12" SIDEWALL ALUMINUM STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

RR-4 TITUS 350FL 30"x16" DUCT ALUMINUM STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

RR-5 TITUS 350FL 18"x18" SIDEWALL ALUMINUM STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

SR-1 TITUS 350FL 12"x8" DUCT ALUMINUM STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

SR-2 TITUS 350FL 12"x12" DUCT ALUMINUM STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

Equipment shall be braced and labeled by the equipment manufacturer to withstand the minimum scheduled available fault current value for listed equipment.

HVAC DUCTLESS SPLIT SYSTEMS (INDOOR UNITS) SCHEDULE

EQUIPMENT
MARK DESCRIPTION LOCATION

FED
FROM WEIGHT (lbs) MANUFACTURER MODEL EMERGENCY VOLTS PHASE

CFM
(cfm)

NOMINAL
TONS

CLG MBH
(mbh)

CLG SENS
(mbh)

HTG MBH
(mbh)

FLA
(amps)

MCA
(amps)

OCP
(amps)

AVAILABLE
FAULT CURRENT SHEET NUMBER

CU-1 DUCTLESS SPLIT OUTDOOR CONDENSING UNIT ROOF 60 DAIKIN RKB12AXVJU 208 1 0 1 11 8 0 7.5 7.7 15 853

CU-2 DUCTLESS SPLIT OUTDOOR CONDENSING UNIT ROOF 60 DAIKIN RKB24AXVJU 208 1 0 2 21 15 0 13 13.2 20 1184

CU-3 DUCTLESS SPLIT OUTDOOR CONDENSING UNIT ROOF 60 DAIKIN RKB12AXVJU 208 1 0 1 11 8 0 7.5 7.7 15 1230

CU-4 DUCTLESS SPLIT OUTDOOR CONDENSING UNIT ROOF 60 DAIKIN RKB12AXVJU 208 1 0 1 11 8 0 7.5 7.7 15 967

DS-1 DUCTLESS SPLIT HIGH WALL UNIT DATA 212 CU-1 20 DAIKIN FTKB12AXVJU 208 1 360 1 11 8 0 .2

DS-2 DUCTLESS SPLIT HIGH WALL UNIT ELEC. 302 CU-2 20 DAIKIN FTKB24AXVJU 208 1 555 2 21 15 0 .24

DS-3 DUCTLESS SPLIT HIGH WALL UNIT DATA 303 CU-3 20 DAIKIN FTKB12AXVJU 208 1 360 1 11 8 0 .2

DS-4 DUCTLESS SPLIT HIGH WALL UNIT ELEV EQUIP 304 CU-4 20 DAIKIN FTKB12AXVJU 208 1 360 1 11 8 0 .2

Equipment shall be braced and labeled by the equipment manufacturer to withstand the minimum scheduled available fault current value for listed equipment.

HVAC FANS SCHEDULE

EQUIPMENT
MARK DESCRIPTION Status LOCATION

WEIGHT
(lbs) MANUFACTURER MODEL VOLTS PHASE

WATTS
(Watts)

CFM
(cfm)

ESP (in
WC)

FAN RPM
(rpm)

BHP
(hp)

HP
(hp)

FLA
(amps)

MCA
(amps)

OCP
(amps)

AVAILABLE
FAULT CURRENT SHEET NUMBER

EF-20 CENTRIFUGAL ROOF VENTILATOR 50 GREENHECK G-133-VG 120 1 2550 0.5 1717 0.54 3/4 8.8 742

EF-21 CENTRIFUGAL ROOF VENTILATOR 38 GREENHECK G-098-VG 120 1 600 0.5 1541 0.13 1/4 3.5 619

KEF-1 CENTRIFUGAL ROOF VENTILATOR 182 CAPTIVEAIRE DU180HFA 480 3 2400 1.5 1261 0.93 1.5 1.8 1474

KEF-2 CENTRIFUGAL ROOF VENTILATOR 182 CAPTIVEAIRE DU180HFA 480 3 2700 1.5 1306 1.05 1.5 1.8 1651

KEF-3 CENTRIFUGAL ROOF VENTILATOR ALTERNATE  #1 93 CAPTIVEAIRE DU85HFA 120 1 1700 1 1346 0.43 3/4 8.9 612

KEF-4 CENTRIFUGAL ROOF VENTILATOR ALTERNATE  #1 93 CAPTIVEAIRE DU85HFA 120 1 1080 1 1176 0.29 3/4 8.9 659

KEF-5 CENTRIFUGAL ROOF VENTILATOR ALTERNATE  #1 87 CAPTIVEAIRE DU85HFA 277 1 1430 1 1343 0.45 1 5.2 1303

Equipment shall be braced and labeled by the equipment manufacturer to withstand the minimum scheduled available fault current value for listed equipment.

HVAC PTAC'S SCHEDULE

EQUIPMENT
MARK DESCRIPTION LOCATION WEIGHT (lbs) MANUFACTURER MODEL VOLTS PHASE

CFM
(cfm)

OACFM
(cfm)

NOMINAL
TONS

MIN COP
(COP)

MIN EER
(EER)

CLG MBH
(mbh)

CLG SENS
(mbh)

HTG MBH
(mbh)

HTG KW
(kW)

FLA
(amps)

MCA
(amps)

OCP
(amps)

AVAILABLE
FAULT CURRENT SHEET NUMBER

PTAC-1 PACKAGED TERMINAL
AIR CONDITIONER

100 FRIEDRICH WHT12A33A 208 1 275 25 1 2.3 9.4 11 8 9 5.5 20 1068

Equipment shall be braced and labeled by the equipment manufacturer to withstand the minimum scheduled available fault current value for listed equipment.

HVAC UNIT HEATERS SCHEDULE

EQUIPMENT
MARK DESCRIPTION LOCATION

WEIGHT
(lbs) MANUFACTURER MODEL VOLTS PHASE

HTG MBH
(mbh)

HW EWT
(Deg F)

HW LWT
(Deg F)

HTG GPM
(gpm)

FLA
(amps)

OCP
(amps)

AVAILABLE
FAULT CURRENT SHEET NUMBER

CUH-11 CABINET UNIT HEATER 135 MODINE C-006 120 1 40 190 160 2.7 1.05 1148

UH-18 PROPELLER UNIT HEATER 52 MODINE HC-86 120 1 50 190 160 3.3 2.2 917

UH-19 PROPELLER UNIT HEATER STORAGE/STAGING 225 52 MODINE HC-86 120 1 50 190 160 3.3 2.2 827

UH-20 PROPELLER UNIT HEATER STORAGE/STAGING 225 52 MODINE HC-86 120 1 50 190 160 3.3 2.2 1467

UH-21 PROPELLER UNIT HEATER STORAGE/STAGING 225 52 MODINE HC-86 120 1 50 190 160 3.3 2.2 1651

UH-22 PROPELLER UNIT HEATER STORAGE/STAGING 225 52 MODINE HC-86 120 1 50 190 160 3.3 2.2 1107

Equipment shall be braced and labeled by the equipment manufacturer to withstand the minimum scheduled available fault current value for listed equipment.

HVAC COMMERICAL KITCHEN HOODS SCHEDULE

EQUIPMENT
MARK HVACTYPE DESCRIPTION LOCATION STATUS FED FROM MAX HEIGHT (ft) MAX LENGTH (ft) MAX WIDTH (ft) WEIGHT (lbs) MANUFACTURER MODEL EMERGENCY VOLTS PHASE WATTS (Watts) CFM (cfm) ESP (in WC) FLA (amps) MCA (amps) OCP (amps)

AVAILABLE
FAULT CURRENT SHEET NUMBER

DH-1 23 38 13.00.00 COMMERCIAL KITCHEN HOOD AND DUCTWORK ALTERNATE  #1 363 CAPTIVEAIRE 5424 ND-2-ACPSP-F 120 1 1430 0 1239

KH-1 23 38 13.00.00 COMMERCIAL KITCHEN HOOD AND DUCTWORK 901 CAPTIVEAIRE 5424 ND-2-ACPSP-F 120 1 2400 0 1381

KH-2 23 38 13.00.00 COMMERCIAL KITCHEN HOOD AND DUCTWORK 1068 CAPTIVEAIRE 5424 ND-2-ACPSP-F 120 1 2700 0 2329

KH-3 23 38 13.00.00 COMMERCIAL KITCHEN HOOD AND DUCTWORK ALTERNATE  #1 1011 CAPTIVEAIRE 5424 ND-2-ACPSP-F 120 1 1700 0 1651

KH-4 23 38 13.00.00 COMMERCIAL KITCHEN HOOD AND DUCTWORK ALTERNATE  #1 635 CAPTIVEAIRE 6624 ND-2-ACPSP-F 120 1 1080 0 2693

Equipment shall be braced and labeled by the equipment manufacturer to withstand the minimum scheduled available fault current value for listed equipment.

HEAT TRACE FOR HVAC PIPING SCHEDULE

EQUIPMENT
MARK DESCRIPTION LOCATION

MAX LENGTH
(ft) MANUFACTURER MODEL EMERGENCY VOLTS PHASE Watts

OCP
(amps)

AVAILABLE
FAULT CURRENT SHEET NUMBER

EHT-4A RADIANT HEATING ELECTRIC CABLE COOLING TOWER 4 148 RAYCHEM 12XL2 208 1 3300 20 0

EHT-4B RADIANT HEATING ELECTRIC CABLE COOLING TOWER 4 148 RAYCHEM 12XL2 208 1 3300 20 0
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HVAC VENTILATION SCHEDULE

NUMBER NAME AREA LEVEL CEILING HEIGHT AIR CHGS OA CHGS PEOPLE RED OA PER PERSON OA PER SQ FT. REQ SUP ACT SUP REQ OA ACT OA ACT RET ACT EXH CRIT OA PRESSURE PCT OPERABLE

NATURAL

VENTILATION

201 VESTIBULE 16 SF SECOND LEVEL 13' - 0" 0

201 VESTIBULE 1073 SF SECOND LEVEL 12' - 0" 0 0 0 0 0.06 1953 3000 586 900 3000 0 0.034 E 0

202 CENTRAL
ENTRANCE

275 SF SECOND LEVEL 12' - 11 1/2" 0 0 0 0 0.06 493 760 148 228 760 0 0.0276 E 0

203 GALLERY 2440 SF SECOND LEVEL 26' - 3 3/4" 0 0 98 7.5 0.06 1627 2500 488 750 2500 0 0.4404 E 0

204 WOMEN'S RR 508 SF SECOND LEVEL 8' - 5 3/32" 0 0 0 0 0 650 1000 195 300 0 1200 0 N 0

205 CLOS 18 SF SECOND LEVEL 12' - 11 31/32" 0 0 0 0 0 0 0 0 0 0 0 0 E 0

206 MEN'S RR 394 SF SECOND LEVEL 12' - 11 3/16" 0 0 0 0 0 457 700 137 210 0 900 0 N 0

207 JC 35 SF SECOND LEVEL 12' - 10 27/32" 0 0 0 0 0 0 0 0 0 0 50 0 N 0

208 FAM. RR 75 SF SECOND LEVEL 12' - 10 7/8" 0 0 0 0 0 0 0 0 0 0 80 0 N 0

209 ELEC. 48 SF SECOND LEVEL 13' - 0" 0 0 0 0 0 0 0 0 0 0 200 0 N 0

210 RR 53 SF SECOND LEVEL 12' - 10 29/32" 0 0 0 0 0 53 80 16 24 0 100 0 N 0

211 FIRST AID 210 SF SECOND LEVEL 12' - 11 11/16" 0 0 6 10 0.18 210 320 63 96 320 0 0.3812 E 0

212 DATA Redundant Space SECOND LEVEL 0 0 0 0 0 0 350 0 0 350 0 0 E 0

212 DATA 30 SF SECOND LEVEL 13' - 0" 0

213 TICKETS 241 SF SECOND LEVEL 12' - 11 17/32" 0 0 5 7.5 0.12 170 260 51 78 260 0 0.3423 E 0

214 STOR 80 SF SECOND LEVEL 12' - 11 21/32" 0 0 1 5 0.12 130 200 39 60 200 0 0.1 E 0

215 SAFE 121 SF SECOND LEVEL 12' - 11 21/32" 0 0 1 5 0.12 70 110 21 33 110 0 0.2363 E 0

216 MECH. 20 SF SECOND LEVEL 12' - 11 27/32" 0 0 0 0 0 0 0 0 0 0 0 0 E 0

217 NEW EXHIBIT HALL 9613 SF SECOND LEVEL 29' - 11 5/32" 0 0 1442 5 0.06 21159 21470 9733 9876 21470 0 0.4533 E 0

217 NEW EXHIBIT HALL 11098 SF SECOND LEVEL 16' - 0" 0 0 1663 5 0.06 24402 24740 11225 11380 24740 0 0.4537 E 0

218 CONCESSIONS 1765 SF SECOND LEVEL 12' - 1 9/32" 0 0 8 7.5 0.12 615 620 209 211 620 0 0.3935 E 0

219 KITCHEN Redundant Space SECOND LEVEL 0 0 18 7.5 0.12 565 570 192 194 570 0 0.4736 E 0

220 KITCHEN
SUPPORT

450 SF SECOND LEVEL 12' - 11 15/16" 0 0 9 7.5 0.12 438 440 149 150 440 0 0.4045 E 0

221 WALK-IN 178 SF SECOND LEVEL 13' - 0" 0 0 0 0 0 50 50 17 17 50 0 0 E 0

222 ELEC. 43 SF SECOND LEVEL 12' - 0" 0

223 MECH. 264 SF SECOND LEVEL 14' - 10 23/32" 0 0 0 0 0 150 150 51 51 0 300 0 N 0

224 STOR. 112 SF SECOND LEVEL 13' - 0" 0 0 1 5 0.12 59 60 20 20 60 0 0.3666 E 0

226 OFFICE 246 SF SECOND LEVEL 13' - 0" 0 0 2 5 0.06 188 190 64 65 190 0 0.1631 E 0

228 COFFEE/TEA
STATION

67 SF SECOND LEVEL 13' - 0" 0 0 0 0 0 0 0 0 0 0 200 0 N 0

230 RESTRM 50 SF SECOND LEVEL 13' - 0" 0 0 0 0 0 41 40 14 14 0 80 0 N 0

231 W.I. COOLER 74 SF SECOND LEVEL 13' - 0" 0

235 DISHWASHING 147 SF SECOND LEVEL 13' - 0" 0 0 4 7.5 0.12 109 110 37 37 110 0 0.5545 E 0

236 LOADING DOCK 1359 SF SECOND LEVEL 13' - 0" 4

240 VESTIBULE Not Enclosed SECOND LEVEL 0 0 0 0 0 932 940 317 320 940 0 0 E 0

241 GALLERY 312 SF SECOND LEVEL 13' - 0" 1

301 MEZZANINE Redundant Space THIRD LEVEL 0 0 9 5 0.06 1756 1770 597 602 1770 0 0.2022 E 0

301 MEZZANINE 3288 SF THIRD LEVEL 14' - 11 3/32" 0 0 8 5 0.06 1609 1620 547 551 1620 0 0.2006 E 0

301 MEZZANINE 4323 SF THIRD LEVEL 12' - 0" 0 0 0 0 0 0 140 0 0 140 0 0 E 0

302 ELEC. 276 SF THIRD LEVEL 8' - 0" 1

303 DATA Redundant Space THIRD LEVEL 0 0 0 0 0 0 20 0 6 20 0 0 E 0

303 DATA 75 SF THIRD LEVEL 8' - 0" 0

304 ELEV EQUIP 118 SF THIRD LEVEL 8' - 0" 0 0 0 0 0 0 50 0 15 50 0 0 E 0

305 DATA Redundant Space THIRD LEVEL 0 0 0 0 0 0 50 0 15 50 0 0 E 0

306 ELECTRIC Redundant Space THIRD LEVEL 0 0 0 0 0 0 50 0 15 50 0 0 E 0

307 MEZZANINE Not Enclosed THIRD LEVEL 0 0 9 5 0.06 1756 1770 597 602 1770 0 0.2022 E 0

TOTAL 39497 SF
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