
PACKAGED AIR HANDLING UNIT

AIR HANDLING UNIT

SUPPLY AIR FAN

COOLING COIL

HEATING COIL

FILTER SECTION DAMPERS

VARIABLE FREQUENCY DRIVES

SYMBOL

MAXIMUM

MINIMUM OUTSIDE AIR CFM MAXIMUM WEIGHT (LBS) REMARKSAIR HANDLING UNIT SIZE (IN) MANUFACTURER UNIT CONSTRUCTION

LENGTH WIDTH HEIGHT

AHU-1 157 76 72 4,000 7,000 UNITECH STEEL PANELED WITH CHANNEL BASE FRAME PROVIDE WITH FULLY REMOVABLE LIFTING LUGS

SYMBOL

TOTAL
TOTAL STATIC PRESSURE

(IN. W.C.)

QNTY

FAN RPM
BHP

EACH

MOTOR ELECTRICAL CHARACTERISTICS

TOTAL BHP TOTAL HP FAN TYPE
FAN WHEEL

SIZE
DUTY CLASS REMARKSAIR FLOW OF MOTOR

RPM
VOLTS HERTZ PHASE HP EA

(CFM) FANS

SF-1 12,000 5.5 4 3,100 3.9 3600 208 60 3 5.0 15 20 PLENUM FAN 150 AHU-1 2 -

SYMBOL
NOMINAL AIR

FLOW CFM
ENTERING

AIR DB/WB °F
LEAVING

AIR DB/WB °F
ENTERING

WATER TEMP
LEAVING

WATER TEMP
SENSIBLE

COOLING MBH

TOTAL
COOLING

MBH

TOTAL
GPM

COIL PER
SECT.

NO. OF SECT.
TOTAL
SQ. FT.

MAX
FACE VEL.

MAX AIR
PRESS.

DROP (IN)

MAX WATER PRESS. DROP
(FT)

MIN ROWS
MAX FINS PER

INCH
NOMINAL COIL SIZE FLUID REMARKS

CC-1 12,000 83/62 54/52 45 53 386 386 83 1 2 25.3 475 0.75 15 8 10 2 @ 28.5" x 64" PG 35% -

SYMBOL
NOMINAL AIR

FLOW CFM
ENTERING
AIR DB °F

LEAVING
AIR DB °F

ENTERING
WATER TEMP

LEAVING
WATER TEMP

TOTAL HEATING MBH
TOTAL
GPM

COIL PER
SECT.

NO. OF SECT.
TOTAL
SQ. FT.

MAX
FACE VEL.

MAX AIR
PRESS.
DROP IN

MAX WATER PRESS. DROP
FT

MIN ROWS
MAX FINS PER

INCH
NOMINAL COIL SIZE FLUID REMARKS

HC-1 12,000 47 71 180 145 284 17.2 1 2 25 480 0.1 9 1 6 2 @ 30" x 60" PG 35% -

SYMBOL
NOMINAL AIR

FLOW CFM
PRE-FILTER TYPE FINAL FILTER MIN. FILTER FACE

AREA (SQ. FT.)

HOLDING FRAME
ARRANGEMENT

REMARKS SYMBOL NOMINAL SIZE TYPE
RUSKIN
MODEL

SERVICE REMARKS

FS-1 12,000 2" MERV 8 4" MERV 14 25 FACE LOAD - RAD-1 71.5" X 24.25" PARALLEL CD-50 RETURN AIR -

FILTER SECTION FURNISHED WITH FAN RETURN AIR DAMPER FURNISHED WITH FAN

SYMBOL DUTY
QUANTITY OF FAN MOTORS

DRIVEN
HP EA TOTAL HP TOTAL BHP

FAN MOTOR

REMARKS
VOLTS HERTZ PHASE

VFD-1 AHU-1 4 5 20 16.7 208 60 3 DRIVES FURNISHED BY DIVISION 23.  THE DRIVES SHALL MATCH THE MOTORS PROVIDED WITH THE FANS. DIVISION 23 AND DIVISION 26 SHALL COORDINATE THE EFFORTS AND THE ELECTRICAL CONTRACTOR
FOR POWER, WIRING AND CONTROLS WORK, ETC.

1. UNIT TO BE PROVIDED IN SECTIONS THAT CAN FIT THRU A 3'-6" DOOR AND PUT TOGETHER ON SITE

SPLIT SYSTEM AIR CONDITIONING UNITS

SYMBOL

COOLING INDOOR UNIT OUTDOOR UNIT

SEER
RATING

AREA SERVED REMARKSEAT DB/WB
°F

BTU TOTAL BTU SENSIBLE S/T RATIO
CFM HIGH

SPEED
MITSUBISHI MODEL UNIT TYPE

FULL
LOAD
AMPS

ELECTRICAL

SYMBOL MITSUBISHI MODEL EAT °F

ELECTRICAL UNIT
WEIGHT

(LBS)
HEATER

(KW)
FAN WATTS VOLTS VOLTS PHASE HERTZ MCA MOCP

SAC-1 80/62 18,000 10,500 0.68 425 PKA-A18HA6 WALL MOUNT 0.33 NONE 30 24 VDC SCU-1 PUY-A18NHA6 98 208/230 1 60 13 20 90 15.3 COMM 120 1, 2, 3, 4

 NOTES:

 1. AT SITE ELEVATION 3. BTU SENSIBLE CALCULATED FROM TOTAL RATING X S/T RATIO X 0.85 ALTITUDE

 2. OR EQUAL FROM SANYO, MITSUBISHI OR CARRIER.  INDOOR UNIT RECEIVES POWER FROMOUTDOOR UNIT THROUGH     CORRECTION FACTOR

     FIELD SUPPLIED INTERCONNECT WIRING.  INVERTER DRIVEN COMPRESSOR.  LOW AMBIENT COOLING TO -20°F 4. FURNISH WITH WIRED THERMOSTAT AND CONDENSATE PUMP

AIRFLOW MEASUREMENT STATION

SYMBOL DUTY LOCATION
PLENUM APPROX. SIZE

INSIDE CLEAR W X H
EBTRON MODEL

ELECTRICAL

REMARKS
VOLTS HZ PH

AFM-1 AHU-1 OA DAMPER 26" x 72" ID GTA-116 24 60 1 -

ROOFTOP EXHAUST FANS

SYMBOL
AIRFLOW

CFM
TOTAL STATIC

PRESSURE IN. WC
INPUT
WATTS

FAN  RPM

ELECTRICAL

DRIVE DUTY COOK MODEL

MAXIMUM SOUND LEVELS dB

REMARKS
MOTOR HP VOLTS HERTZ PHASE

OCTAVE BAND

1 2 3 4 5 6 7 8 LWA dBA

REF-1 600 0.8 150 1271 1/2 115 60 3 DIRECT GENERAL EXHAUST 150ACRUH-EC 78 68 65 60 60 62 56 50 67 55 1, 2, 3

NOTES:

1. WITH DAMPER, RUSKIN CD-30 OR BETTER, LOW LEAKAGE, WIRED TO OPEN WHEN FAN RUNS. WITH FACTORY FURNISHED CURB

2. OR EQUAL FROM GREENHECK OR TWIN CITY

3. WITH EC MOTOR

SYMBOL LEGEND

NK

RA

SA

SD

DIFFUSER OR RETURN AIR GRILLE NECK

DUCT SMOKE DETECTOR

RETURN AIR

SUPPLY AIR

FD

CHWS

CHWR

HWR

HWS

FS
RD

D

OR

SAFETY OR RELIEF VALVE

FLOOR DRAIN, FLOOR SINK OR ROOF DRAIN

HOT WATER SUPPLY

HOT WATER RETURN

CHILLED WATER SUPPLY

CHILLED WATER RETURN

DIRT LEG

DRAIN

GLOBE VALVE

SOLENOID VALVE

PIPE ANCHOR

BLIND FLANGE

GAUGE COCK (COCK TO BE BALL VALVE)

PRESSURE/TEMPERATURE TEST PLUG (PETE'S PLUG)

PRESSURE REDUCING VALVE - (PRV)

GAUGE WITH GAUGE COCK (COCK TO BE BALL VALVE)

FLOW CONTROLLER OR BALANCE VALVE

THERMOMETER OR GAUGE WELL

THERMOMETER

STRAINER

ECCENTRIC REDUCER

CONCENTRIC REDUCER

CAP

S

A.D.

DROP IN PIPE

3 WAY CONTROL VALVE

2 WAY CONTROL VALVE

CONTROL VALVE (PLAN VIEW)

BUTTERFLY VALVE

CHECK VALVE

PLUG VALVE

BALL VALVE

GATE VALVE

UNION

RISE IN PIPE

VALVE IN RISE

RETURN AIR GRILLE

BRANCH DUCT TAKE-OFF

PARALLEL BLADE DAMPER

OPPOSED BLADE DAMPER

TEMPERATURE SENSOR

EXHAUST GRILLE

SUPPLY AIR DIRECTION

RETURN AIR OR EXHAUST DIRECTION

FACTORY MADE DUCT CONNECTION

ACCESS DOOR FOR FIRE DAMPER

SUPPLY DIFFUSER

H.D.

F.S.D.

24"x18"+1"AL

RISE

SYMBOL

24"x12"

RETURN AIR OR EXHAUST DUCT (CROSS SECTION)

INSIDE CLEAR DIMENSION IN INCHES

DROP OR RISE IN SUPPLY DUCT

COMBINATION SMOKE/FIRE DAMPER

HAND DAMPER

DUCT RISE

RISE OR DROP IN ROUND OVAL DUCT

DUCT SIZE, INSIDE CLEAR DIMENSION IN INCHES

TURNING VANES IN DUCT

ACCOUSTICAL LINING IN DUCT

ROUND DUCT (CROSS SECTION)

DESCRIPTION

SUPPLY DUCT (CROSS SECTION)

TWR

TWS TOWER WATER SUPPLY

TOWER WATER RETURN
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MOTORIZED DAMPERS

SYMBOL
DAMPER SIZE BLADE

ORIENTATION
GREENHECK

MODEL
RUSKIN
MODEL

NORMAL
POSITION

SERVICE REMARKS

QUANTITY HEIGHT WIDTH

MD-1 1 26 72 PARALLEL VCD-43 CD-50 CLOSED AHU-1 OUTSIDE AIR INSTALLED IN LP-1 ROOF CURB

VARIABLE VOLUME AIR BOXES WITH REHEAT (VAVR) SELECTION CHART
SYSTEM AIR PRESSURE COIL

SYMBOL TITUS CFM TITUS OPERATING DROP W/ 1 ROW DIMENSION REMARKS

SIZE RANGE MODEL STATIC IN. W.C. COIL IN. W.C. INCH.

VAVR_ 6 0-349 DESV 0.75 0.30 12"x8"

VAVR_ 8 350-599 DESV 0.75 0.30 12"x10"

VAVR_ 9 600-749 DESV 0.75 0.30 14"x12"-1/2"

VAVR_ 10 750-999 DESV 0.75 0.30 14"x12"-1/2"

VAVR_ 12 1000-1349 DESV 0.75 0.30 16"x15"

VAVR_ 14 1350-1899 DESV 0.75 0.30 20"x17"-1/2"

VAVR_ 16 1900-2399 DESV 0.75 0.30 24"x18"

VAVR_ 24x16 2400-4800 DESV 0.75 0.30 38"x18"

GRILLE AND DIFFUSER SCHEDULE
SYMBOL DESCRIPTION MANUFACTURER MODEL REMARKS

S-1 CEILING DIFFUSER - LAY-IN TITUS TMS -

S-2 CEILING DIFFUSER - SURFACE TITUS TDC -

S-3 SIDEWALL SUPPLY TITUS 272RL -

R-1 CEILING RETURN - LAY-IN TITUS PAR -

R-2 SIDEWALL RETURN TITUS 1700L -

E-1 SURFACE MOUNT CEILING EXHAUST TITUS 25RL -

T-1 SURFACE MOUNT CEILING TRANSFER TITUS PAR -

T-2 LAY-IN CEILING TRANSFER TITUS PAR -

LOUVERED PENTHOUSE

SYMBOL
NOMINAL AIR

FLOW CFM
MAX PRESS. DROP

INCHES W.C. THROAT SIZE (IN) # OF TIERS COOK MODEL DUTY DAMPER REMARKS

LP-1 12,000 0.2 72"x26" 8 TRE OUTSIDE AIR MD-1 1, 2, 3

NOTES:

1. PROVIDE WITH ALUMINUM BIRD SCREEN

2. WITH FACTORY FURNISHED CURB.

3. OR EQUAL FROM GREENHECK OR TWIN CITY.

ROOFTOP RELIEF AIR FANS

SYMBOL
AIRFLOW

CFM
TOTAL STATIC

PRESSURE IN. WC
BHP FAN  RPM

ELECTRICAL

DRIVE DUTY COOK MODEL

MAXIMUM SOUND LEVELS dB

REMARKS
MOTOR HP VOLTS HERTZ PHASE

OCTAVE BAND

1 2 3 4 5 6 7 8 LWA dBA

RAF-1 6,000 0.3 1.8 1510 3 208 60 3 DIRECT RELIEF AIR 210ACRUD-HP VF 80 85 87 87 80 77 76 71 87 76 1, 2, 3

RAF-2 6,000 0.3 1.8 1510 3 208 60 3 DIRECT RELIEF AIR 210ACRUD-HP VF 80 85 87 87 80 77 76 71 87 76 1, 2, 3

NOTES:

1. WITH DAMPER, RUSKIN CD-30 OR BETTER, LOW LEAKAGE, WIRED TO OPEN WHEN FAN RUNS. WITH FACTORY FURNISHED CURB

2. OR EQUAL FROM GREENHECK OR TWIN CITY

3. WITH PERMANENT MANGNET MOTOR

VARIABLE VOLUME WITH REHEAT (VAVR)
BALANCE MINIMUM MAX. HEATING COIL 35% PROPYLENE GLYCOL MIN.

SYMBOL AIRFLOW AIRFLOW AIRFLOW HTG. CAPACITY
GPM

EWT MAX. PRESSURE TITUS INLET REMARKS

CLG. CFM CFM HTG. CFM BTU/HR DEG F. DROP, FT. W.C. SIZE SIZE IN.

VAVR-04 200 60 100 2,671 0.5 180 0.3 6 6

VAVR-05 450 105 105 3,652 0.5 180 0.3 8 8

VAVR-06 360 110 110 3,186 0.5 180 0.3 8 8

VAVR-07 600 135 135 4,651 0.5 180 0.1 9 9

VAVR-12 685 135 555 22,543 1.6 180 0.6 9 9

VAVR-16 380 105 165 6,729 0.5 180 0.5 8 8

VAVR-17 750 180 330 13,458 1.0 180 0.3 10 10

VAVR-18 300 60 100 3,760 0.5 180 0.3 6 6

VAVR-23 2070 420 500 20,300 1.4 180 0.3 16 16

VAVR-24 2070 420 720 29,272 2.1 180 0.4 16 16

VAVR-25 2070 420 720 29,272 2.1 180 0.4 16 16

VAVR-26 2070 420 720 29,272 2.1 180 0.4 16 16

File Path:
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CHILLER

SYMBOL
COOLING
CAPACITY
NOM. TON

ELECTRICAL
CHARACTERISTICS MCA

AMPS
MOCP
AMPS

PERFORMANCE MAX. OPERATING

REFRIGERANT CARRIER MODEL FLUID REMARKS
KW / TON EVAPORATOR

EER
VOLT HERTZ PHASE 100% 75% 50% 25% EWT °F LWT °F FLOW GPM

MAX. PR. DROP FT.
W.C.

C-1 45 208 60 3 230 250 1.18 0.83 0.62 0.6 54 44 85 5.5 10.2 R410A 30RAP045 35% PG

NATURAL GAS FIRED HEATING WATER BOILERS

INPUT CAPACITY -
MBH

AHRI OUTPUT
CAPACITY - MBH

MIN. OUTPUT
CAP. BTU/H

FLOW GPM
MIN.

FLOW GPM
PRESS.

DROP FT

WATER TEMPERATURE - °F ELECTRICAL CHARACTERISTICS
OPERATING

WEIGHT - LBS
MINIMUM THERMAL

EFF. (AHRI)
MINIMUM TURNDOWNSYMBOL ENTERING WATER

TEMP
LEAVING WATER

TEMP
VOLTS HERTZ PHASE MCA

MANUFACTURER MODEL FLUID REMARKS

B-1 600 572 115 35 29 12 145 180 120 60 1 6 500 96% LAARS NTH600 35% PG 5:1 1, 2, 3

NOTES:

1. PROVIDE WITH 75 PSI ASME RELIEF VALVE

2. PROVIDE WITH CONDENSATE DRAIN TRAP AND PH NEUTRALIZATION KIT

3. PROVIDE WITH FACTORY BOILER CIRCULATING PUMP CAPABLE OF PROVIDING BOILER CIRCULATION AND 30 FEET OF PIPE

CHILLED WATER PUMP

SYMBOL
FEET
HEAD

SHUT-OFF
HEAD (FT)

GPM % EFF
ELECTRICAL CHARACTERISTICS

RPM DUTY TYPE TACO MODEL FLUID REMARKS

VOLTS HERTZ PHASE HP

CHWP-1 70 74 85 61% 208 60 3 5 1,760 CHILLED WATER BASE MOUNTED END SUCTION FI2009D 35% PG

CHWP-2 70 74 85 61% 208 60 3 5 1,760 CHILLED WATER BASE MOUNTED END SUCTION FI2009D 35% PG

HEATING WATER PUMP

SYMBOL
FEET
HEAD

SHUT-OFF
HEAD (FT)

GPM % EFF
ELECTRICAL CHARACTERISTICS

RPM DUTY TYPE TACO MODEL FLUID REMARKS

VOLTS HERTZ PHASE HP

HWP-1 60 67 35 42% 208 60 3 2 1,760 HEATING WATER BASE MOUNTED END SUCTION FI2009D 35% PG

HWP-2 60 67 35 42% 208 60 3 2 1,760 HEATING WATER BASE MOUNTED END SUCTION FI2009D 35% PG

CIRCUIT BALANCE VALVE SCHEDULE
GPM FLOW

REQUIRED BALANCING VALVE SIZE BELL &
GOSSETT CB

REMARKS
MIN. MAX.

0.1 1 RF - 1/2"

PROVIDE AND INSTALL CIRCUIT BALANCING VALVES OF SIZE INDICATED FOR THE
REQUIRED GPM FLOW RATE. PROVIDE REDUCERS AS REQUIRED AT VALVE

0.25 1.1 RF - 3/4"

0.5 2.5 1/2"

2 5 3/4"

4 9.5 1"

9 21 1-1/4"

15 32 1-1/2"

30 65 2"

45 100 2-1/2"

SELECTION BASED ON BELL & GOSSETT CB
 AT MINIMUM 2.3 FT. HD. PRESSURE DROP

80 175 3"

170 400 4"

220 500 4" F&G

300 650 5"

450 950 6"

650 1300 8"

AIR SEPARATOR

SYMBOL GPM SIZE (IN) TYPE
SPIROTHERM

MODEL
DUTY

AS-1 85 3 AIR & DIRT VDN300 CHILLED WATER

AS-2 35 2.5 AIR & DIRT VDN250 HEATING WATER

EXPANSION TANK

SYMBOL VOLUME GAL
ACCPT

VOLUME GAL

BELL &
GOSSETT

MODEL
DUTY REMARKS

ET-1 8 2.4 AX-15V CHILLED WATER

ET-2 21.7 11.3 AX-40V HEATING WATER

VARIABLE FREQUENCY DRIVES

SYMBOL DUTY
QUANTITY OF

MOTORS DRIVEN
HP EA

TOTAL
HP

TOTAL
BHP

FAN MOTOR

REMARKS
VOLTS HERTZ PHASE

VFD-2 CHWP-1 1 5 5 2.6 208 60 3 -

VFD-3 CHWP-2 1 5 5 2.6 208 60 3 -

VFD-4 HWP-1 1 2 2 1.3 208 60 3 -

VFD-5 HWP-2 1 2 2 1.3 208 60 3 -

CABINET HEATERS

SYMBOL SERVING
NOM. AIR

FLOW CFM
TYPE

HEATING COIL ELECTRICAL
TRANE
MODEL

REMARKSMIN. CAP.
BTUH

ENT. WTR.
TEMP °F

ENT. AIR
TEMP °F

GPM MAX. PRESS.
DROP (FT)

WATTS VOLTS HERTZ PHASE

CH-1 VESTIBULE 200 VERTICAL RECESSED 12,900 180 60 0.5 1.7 37 115 60 1 FFHB020 -

ELECTRIC UNIT HEATER

SYMBOL
HEATER

KW
MIN.
CFM

ELECTRICAL
MARKEL MODEL SERVICE REMARKS

VOLTS HERTZ PHASE AMPS

EUH-1 3.3 400 208 60 1 15.9 F1F5103N FIRE RISER 1, 2

NOTES:

1. PROVIDE WITH WALL BRACKET, 24 VOLT CONTROL, RELAY AND TRANSFORMER.

2. INSTALL 8 FT. A.F.F. WITH HORIZONTAL DISCHARGE

GLYCOL MAKE-UP UNIT

SYMBOL TANK VOLUME (GAL)
PUMP

DUTY
% PROP.
GLYCOL

REMARKS
GPM HD PSI HP MAX RPM VOLT HERTZ PHASE

GMU-1 50 1.3 100 1/3 1750 115 60 1 HEATING AND CHILLED WATER 35% -
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A G

5

B C
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2

D
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E F

1

117

MECHANICAL

118

BREAKROOM

115

OFFICE

114

OFFICE

113

OFFICE

124

OFFICE

123

OFFICE

122

OFFICE

120

SMALL CONFERENCE

120A

COMM

119

CONFERENCE

110

ELECTRICAL

10
9

JA
N

IT
O

R

101

ENTRY VESTIBULE

103

STORAGE

104

FIRE RISER

MH401

1

72"x24" +1"AL R.A.
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SCALE:MH101 1/8" = 1'-0"

MECHANICAL PLAN1

DRAWING NOTES
NOTE

#
DIFFUSER
CALLOUT DESCRIPTION

1 S-1 230, CFM, 10"Ø NECK SUPPLY AIR
DIFFUSER

2 S-1 200 CFM, 8"Ø NECK SUPPLY AIR
DIFFUSER

3 S-1 180 CFM, 8"Ø NECK SUPPLY AIR
DIFFUSER

4 S-1 150 CFM, 8"Ø NECK SUPPLY AIR
DIFFUSER

5 S-1 300 CFM, 10"Ø NECK SUPPLY AIR
DIFFUSER

6 S-2 100 CFM, 8"Ø NECK SUPPLY AIR
DIFFUSER

7 S-2 50 CFM, 8"Ø NECK SUPPLY AIR
DIFFUSER

8 S-2 75 CFM, 8"Ø NECK SUPPLY AIR
DIFFUSER

9 R-1 22"x10" NECK RETURN AIR GRILLE WITH
SOUND BOOT.

10 R-1 22"x22" NECK RETURN AIR GRILLE WITH
SOUND BOOT

11 R-2 8"x8" NECK RETURN AIR GRILLE

12 R-3 10"x10" NECK RETURN AIR GRILLE

13 S-3 300 CFM, 10"x10" NECK SUPPLY AIR
DIFFUSER HIGH ON WALL

14 E-1 150 CFM, 8"x8" NECK EXHAUST GRILLE

15 E-1 75 CFM, 8"x8" NECK EXHAUST GRILLE

16 RISE 10"x10" EXHAUST DUCT UP.
TRANSITION IN RISE AND CONNECT TO
REF-1 ON ROOF.

17 RISE 24"x24" RELIEF AIR DUCT UP.
TRANSITION IN RISE AND CONNECT TO
RELIEF AIR FAN ON ROOF.

18 ATC/LVTP ON WALL ABOVE CEILING.
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SCALE:MH102 1/8" = 1'-0"

ROOF MECHANICAL PLAN1
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100' - 0 7/8"

1

ROOF
MECHANICAL

PLAN
114' - 10 9/32"

1
LP

1
MD

1
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72"x24" +1"AL

CONCRETE CURB, SEE 
DETAIL 4 / MH503

1
ET

72"x26" WITH 2" INSULATION 
OUTSIDE AIR DUCT

MECHANICAL
PLAN
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1
HWP

1
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30"x18"F.O.

72"x32" OD DOUBLE WALL WITH 
PERFORATED METAL LINER

CONCRETE HOUSEKEEPING PAD, 
SEE DETAIL 3 / MH503, TYP
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SCALE:MH301 1/2" = 1'-0"

SECTION AA

SCALE:MH301 1/2" = 1'-0"

SECTION BB
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SCALE:MH302 1/2" = 1'-0"

SECTION CA
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SCALE:MH401 1/2" = 1'-0"

ENLARGED MECHANICAL ROOM PLAN1

DRAWING NOTES
NOTE

#
DIFFUSER
CALLOUT DESCRIPTION

1 72"x26" OUTSIDE AIR DUCT WITH 2"
INSULATION FROM LP-1 ABOVE.

2 RISE 4" BOILER FLUE UP TO
GOOSENECK ON ROOF.

3 RISE 4" COMBUSTION AIR DUCT UP TO
GOOSENECK ON ROOF.

4 S-3 190 CFM, 8"x8" NECK SUPPLY AIR
DIFFUSER

5 R-2 10"x10" NECK RETURN AIR GRILLE

6 AIR HANDLING UNIT ATC PANEL

7 HW AND CHW SYSTEMS ATC PANEL

01-1/42-1/2 2-1/2 5
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CL

45° LATERAL TEE

CONICAL 90° TEE

Y-BRANCH 90°

BRANCH TAKE-OFF

DIMENSIONS

FABRICATED ELBOW

D

R

ADD ONE PIECE FOR
EACH ADDITIONAL 18°

R = 1.5D
D = DUCT SIZE

0-35° ---- 2 PIECE

72-90° ----5 PIECE
36-71° ----3 PIECE

L

D

MITERED 90° ELBOW

REDUCER

OFFSET

1A MAX.

2"

1-1/4"

A

2A

TURNING
VANES

A

1-1/4"

D

45°

D = DUCT SIZE
DIMENSIONS

L = D/2+1"

D

2"

DUCT SIDE.  PROVIDE 1" TRAILING
TO START AND STOP PARALLEL WITH
ANGLE OF DIRECTION CHANGE.  VANES

EXHAUST) TO HAVE TURNING VANES
ALL DUCTS (SUPPLY, RETURN AND

WITH SQUARE TYPE ELBOWS AT ANY

EDGE.

NOTE:

45 DEG. ELBOW

SINGLE BLADE
TURNING VANES

ELBOWS NOT ALLOWED.

ALL DUCTS (SUPPLY, RETURN

VANES IN SQUARE ELBOW.

INSIDE SQUARE, OUTSIDE RADIUS

AND EXHAUST) TO HAVE TURNING

SQUARE ELBOW

2.

1.

NOTES: RADIUS ELBOW

W

BOTH SIDES

TURNING VANES

15° MAX.

ONE SIDE

1/2 W

30° MAX.

1

NO POP RIVETS ALLOWED

TIGHT AGAINST DUCT.
METAL SCREWS.  STRAPS TO BE
SELF TAPPING HEX HEAD SHEET

HANGER STRAPS
HANGER SIZES FOR RECTANGULAR
DUCT PER SMACNA HVAC DUCT
CONSTRUCTION STANDARDS

ANGLE IRON

ROUND/OVAL DUCT
ANGLE IRON

HANGER STRAPS

HANGER SIZES FOR ROUND / OVAL
DUCT PER SMACNA HVAC DUCT
CONSTRUCTION STANDARDS

NO POP RIVETS ALLOWED

HANGER STRAPS

CONSTRUCTION STANDARDS
DUCT PER SMACNA HVAC DUCT
HANGER SIZES FOR ROUND

SELF TAPPING HEX HEAD SHEET
METAL SCREWS.  STRAPS TO BE
TIGHT AGAINST DUCT

FOR SIZING
ROUND DUCT, SEE PLANS

MADE DUCT.  MAX. LENGTH 6'-0".
FASTEN WITH MASTIC AND BINDING

HIGH PRESSURE RATED FACTORY

SUPPLY AIR DIFFUSER, SEE
PLANS FOR SIZING

CEILING

STRAP. SEE DETAIL THIS SHEET

BINDING STRAP

BINDING STRAP
5/8" SCREW TIGHTENING

MASTIC

METAL DUCT
ROUND SHEET 2"

METAL SCREW (TYP. 3) THROUGH
FACTORY DUCT INTO ROUND

FACTORY DUCT IN PLACE
SHEET METAL DUCT TO HOLD

HIGH PRESSURE RATED SHEET

FACTORY MADE DUCT WITH WOVEN
FIBERGLASS FABRIC IMPREGNATED
WITH VINYL OR NEOPRENE CLAMPED
IN A CONTINUAL HELIX OF ALUMINUM
OR COLD ROLLED STEEL, 3'-0" MAX.
LENGTH FLEXMASTER TYPE 4 OR
THERMAFLEX M-KC

NOTE:

EQUAL CROSS SECTION AREA OF

AREA OF AxC SHALL BE EQUAL

MINIMUM AREA OF AxB SHALL

TO 1.5xAREA OF AxB.

BRANCH DUCT.

C

HAND DAMPER WITH
LOCKING QUADRANT

A

PLANS FOR SIZING
RECTANGULAR DUCT, SEE

ROUND DUCT RUNOUT
TO DIFFUSER, SEE
PLANS FOR SIZING

B

45°

SHEET METAL DUCT

DUCT SECTION

LOCKING QUADRANT

STRAP 1/2" ROD

45° DUCT CONNECTION

BLADE WITH V-GROOVE

BLADE SECTION

1/2" ROD

BRANCH DUCT OR RUNOUT
TO DIFFUSER, SEE PLANS
FOR SIZING

RECTANGULAR DUCT, SEE
PLANS FOR SIZING

LOCKING QUADRANT
(ONE PER BLADE)

STRAP, RIVET TO BLADE
(TACK WELD ROD
SECURELY TO BLADE)

22 GA. BLADE 1/2"
SPRING LOADED END

TACK WELD OR RIVET
TO BLADE (BLADE MUST
CLEAR LINER OR DUCT
APPROX. 1/4" ON ALL SIDES)

BLADE MULTIPLES

DUCT DEPTH
UP TO 12" - 1 BLADE

UP TO 20" - 2 BLADES
UP TO 30 " - 3 BLADES
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SCALE: NONEMH501

MEDIUM VELOCITY DUCT FITTINGS DETAIL1

SCALE: NONEMH501

RECTANGULAR DUCT FITTINGS DETAIL2

SCALE: NONEMH501

DUCT HANGER DETAIL3

SCALE: NONEMH501

OVAL DUCT HANGER DETAIL4

SCALE: NONEMH501

ROUND DUCT HANGER DETAIL5

SCALE: NONEMH501

DUCT CONNECTION TO DIFFUSER DETAIL6

SCALE: NONEMH501

FACTORY MADE DUCT DETAIL7

SCALE: NONEMH501

DUCT CONNECTION DETAIL8

SCALE: NONEMH501

BRANCH DUCT AND DAMPER DETAIL9
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(MIRACLE PF96)

12" C
.C. M

AX.

METAL FASTENERS:

OR GRIP NAILS.  GRIP NAILS SHALL BE
INSTALLED BY "GRIP NAIL AIR HAMMER" OR
BY "AUTOMATIC FASTENER EQUIPMENT".

OMARK INSUL-PINS, DURA DYNE FASTENERS

NOT MORE THAN 2"
FROM EDGE OF LINER

2"

(TYP.)

THE SIDES
OF LINER SHALL OVERLAP
TOP AND BOTTOM SECTION

WITH 100%  ADHESIVE
BE ADHERED TO DUCT
DUCT LINER. LINER TO

GALVANIZED IRON DUCT

DUCT LINER

ALL ENDS OF LINER TO BE COATED WITH
ADHESIVE (MIRACLE PF96). ENDS OF LINER
SHALL BE BUTTED FIRMLY TOGETHER

FASTEN WITH
UNDER 2" AND

ACOUSTICAL

(12" M
IN.)

2 W

W

SHEET METAL SCREW,

RETURN AIR GRILLE

TYPICAL

1/2 W

METAL SKIN
22 GA. SHEET

LENGTH
GRILLE

1" INTERIOR

LINING, 1# PCF
DENSITY

TURN HANGER

SHEET METAL
SCREW

1" WIDE HANGING
STRAP

AS REQUIRED TO SIZE INDICATED
TRANSITION FROM DISCHARGE END

SEE PLANS FOR SIZING
BRANCH DUCT TO DIFFUSERS,

ON PLANS.

VAV BOX, SEE PLANS FOR
SIZING AND LOCATION.

BELL TYPE FITTING

VAV BOX AS REQUIRED
TRANSITION TO INLET OF

ALTERNATE TAKE-OFF TYPE

MAIN SUPPLY DUCT

STRAIGHT DUCTWORK, PROVIDE MINIMUM
LENGTH OF 18" OR 1.5 TIMES INLET
DUCT DIAMETER, WHICH EVER IS GREATER.

CONTROLS ENCLOSURE,

VERIFY WHICH SIDE OF

BOX WITH DRAWINGS

18-3/4" MAX.

INTO NEGATIVE
FRAME FOR DOORS

TO DOOR JAMB
JAMB. CEMENT
AROUND DOOR
OR RUBBER GASKET
3/4"x1/4" NEOPRENE

P
LE

N
U

M
 H

E
IG

H
T 

(M
A

X
. O

F 
9'

  9
-1

/4
"

STEEL CONTINUOUS
2-1/2"x1/8" GALVANIZED

SPAN EXCEEDS 10'-0"
SEE 2-1/2"x2-1/2"x3/16" ANGLE WHERE
2-1/2"x1/8" GALV. STEEL CONTINUOUS

PRESSURE PLENUMS

AROUND EXTERIOR

OMIT ANGLE FRAME AT DOORS WHERE FRAME IS SMALLER THAN PANEL WIDTH.

ALL PANELS OF 16 GA. GALV. STEEL W/ STANDING SEAM AS SHOWN ON DETAIL.

PAINT ALL INTERIOR JOINTS WITH HIGH VELOCITY DUCT CEMENT BEFORE LINING

CONSTRUCTION METHOD FOR CONSTRUCTION.
CONTRACTOR MAY SUBMIT ALTERNATE PLENUM

WHERE PLENUM DIMENSION EXCEEDS 9' 9-1/4", USE 2 OR MORE PANELS WITH

BOLT OR RIVET ANGLE DOOR FRAME TO HOUSING WALL.

DOORS TO OPEN TOWARD SIDE OF HIGHER PRESSURE.

ASSEMBLE PANELS WITH 3/4"x3/16"∅ BOLTS & NUTS. BOLTS TO BE 15" O.C. MAX.

PROVIDE 2"∅ PIPE TO SUPPORT PLENUM CEILING FROM FLOOR WHERE CEILING
SPAN EXCEEDS 12'-0" IN LONGITUDINAL PANEL DIRECTION. SUPPORTS 8'-0"

GENERAL NOTES:

MITER AND WELD ALL CORNERS.

WITH STAGGERED SPACING.

7.

ON CENTER MIN.

8.

IS INSTALLED.

5.

6.

3.

4.

END SEAMS STAGGERED.

PLENUM NOTES:

1.

2.

2.

2-3/4"

1.

WALLS

2"x2"x1/4" ANGLE

CUT OUT OPENING 1/4"

CONTINUOUS ANCHOR

2"x2"x1/4" ANGLE

LARGER THAN DOOR

FASTEN WITH STICK CLIPS 12" O.C.
2" ACOUSTICAL LINING, SEE SPECS.

WHEN PLENUM WIDTH EXCEEDS 9' 9-1/4"
PANEL END SEAMS TO BE STAGGERED

4"x4" CONCRETE CURB

S
IN

G
LE

 S
H

E
E

T)

2-1/2"

3/4"

3"

2"

TO CURB

FRAME

NOTES ON DOOR BELOW
PRESSURE PLENUMS, SEE
DOOR FRAME FOR POSITIVE

2"

3"3/4"

DUCT-SEE PLANS FOR SIZE,
LOCATION AND CONTINUATION

NUMBER

HINGES

16 X 16

24 X 24

12 X 12

6 X 6

MAXIMUM
DIMENSION

GAUGE

BACK

24 2622

3 2 22 26

HANDLES

2

2

1

1

NUMBER
OF OF

26

26

26

26

DOOR

22

22

26

24

FRAME

BUTT HINGE
1"x1" (.025x.025)

LOCATION

ACCESS DOOR. SEE
PLANS FOR SIZE AND

SASH LOCK

GASKET

DUCT EXTERIOR

DENSITY FIBERGLASS

DUCT LINER 1" (.025) THICK
ONE AND ONE HALF POUND

NOTE:

IN ADDITION TO THOSE DOORS SHOWN
DOORS SHOWN IN THE DRAWINGS, THE
SHEET METAL CONTRACTOR SHALL
INSTALL AN ACCESS DOOR AT EACH
FIRE AND FIRE/ SMOKE DAMPER.

DUCT

DAMPER HD

PLENUM RATED CABLE

9 VOLT DC
OPERATED MOTOR

WITH RJII CONNECTORS
LENGTH AS REQUIRED

MULTIPORT BOX J-BOX.
LOCATE IN ACCESSIBLE

LOCATION IN THE MECHANICAL
ROOM.  LABEL WITH DAMPER

SERVICE / LOCATION.
GANG MULTIPLE BOXES IN

COMMON LOCATIONS.

HANDHELD REMOTE
CONTROL DEVICE

RJII JACK
(TYPICAL)

AS INDICATED ON DRAWINGS.
ROUND OR OVAL) LINED OR UNLINED
SHEET METAL DUCT (RECTANGULAR,

OCCUPIED SPACE

DUCTWORK ABOVE
OCCUPIED SPACE

CEILING

CONNECT TO

FLOOR PENETRATION
SIMILAR.

NOTE:

MECHANICAL ROOM OR

MECHANICAL ACCESS SPACE

CAULK AND SEAL

BACKER ROD

CAULK AND SEAL

3/4 lb. INSULATION

File Path:

Plot Date:
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SCALE: NONEMH502

DUCT LINER DETAIL1

SCALE: NONEMH502

SOUND TRAP DETAIL2

SCALE: NONEMH502

VAV BOX CONNECTION DETAIL3

SCALE: NONEMH502

PLENUM CONSTRUCTION DETAIL4

SCALE: NONEMH502

LOW PRESSURE DUCT ACCESS DOOR DETAIL5

SCALE: NONEMH502

REMOTE DAMPER ADJUSTABLE DETAIL6

SCALE: NONEMH502

WALL PENETRATION FOR SOUND CONTROL DETAIL7
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MOTORIZED EXHAUST DAMPER

EXHAUST FAN

CONTINUATION

DUCT - SEE PLANS FOR
SIZE, LOCATION FOR

ROOF STRUCTURE

INSULATION

GALVANIZED FLASHING
OR COUNTER FLASHING.

ANCHOR FAN TO CURB

RIGID ROOF

8" MINIMUM

FACTORY FABRICATED
HINGED CURB

ROOFING, REFERENCE
ARCHITECTURAL

THE OWNER
THE PLANS DIRECTED BY

LETTERING

BLACK FACED PLASTIC

INDICATE NORMALY OPEN OR NORMALLY

INDICATE SHUT-OFF, BALANCING, DRAIN ETC.

INDICATE CHILLED WATER,
HOT WATER, GAS ETC.

ANCHOR SECURELY
TO EQUIPMENT.

LAMINATE WITH ENGRAVED

INDICATE EXHAUST FAN,
PUMP, ETC. INDICATE
EQUIPMENT MARK AS SHOWN

3/16" MINIMUM LETTER HEIGHT
EQUIPMENT TAG

FROM MANUFACTURER RECOMMENDATIONS

SAME AS MOTOR NAMEPLATE

INDICATE - STATIC PRESSURE, FOOT OF
HEAD ETC. AND RPM IF APPLICABLE

LUB. FREQUENCY:

MOTOR RPM/HP:

AREA SERVED:

LUBRICANT:

AT:

REFER TO PLANS

.

RPM

ATTACH AROUND VALVE HANDLE WITH CHAIN

INDICATE TONS, GPM, CFM ETC.

STANDARD LETTERING

INDICATE GATE, BALL, CHECK ETC.

0.051" THICK BRASS TAG WITH

SIZE:TYPE:

ITEM NAME/#:

CAPACITY:

CONTENTS:

FUNCTION:

POSITION:

VALVE TAG

CLOSED OR AS MARKED.

INDICATE VALVE SIZE

3"
 M

IN
IM

U
M

6" MINIMUM

1-
1/

2"
 M

IN
.

3"

LETTER HEIGHT
1/8" MINIMUM

NOTE:

NOTE:

FROM MANUFACTURER RECOMMENDATIONS

OVERALL SIZE AS REQUIRED BY
EQUIPMENT.  12"x12" MIN.

USE SPECIAL BASES WHERE CALLED2.
FOR.

PLASTER AFTER
STRIPPING FORM

NOTES:

1.

CHAMFER AROUND

4000 PSI CONCRETE

PAD INTO FLOOR SLAB

DOWEL INTO FLOOR WITH
1/2" ALL-THREAD 12" O.C.

ANCHOR BOLTS THROUGH

#3 RE-BAR 6" O.C.

TIE TO REBAR

BOTH WAYS

4" MIN.

4"

STRIPPING FORM

4000 PSI CONCRETE

4"

PLASTER AFTER
2 #4 REBAR
CONTINUOUS

DOWEL INTO FLOOR WITH #4
REBAR OR 1/2" ALL-THREAD
12" O.C. DOWN CENTER

File Path:

Plot Date:
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SCALE: NONEMH503

ROOF EXHAUST FAN / RELIEF AIR FAN DETAIL1

SCALE: NONEMH503

IDENTIFICATION TAG DETAIL2

SCALE: NONEMH503

CONCRETE BASE / HOUSEKEEPING PAD DETAIL3

SCALE: NONEMH503

CONCRETE CURB DETAIL4
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LOW VOLTAGE TRANSFORMER PANEL LVTP

GENERAL NOTES FOR MECHANICAL CONTROLS

TYPICAL ATC PANEL

ONE-LINE DIAGRAM

1

MI601

PRESSURE SWITCHES, ELECTRIC OPERATED VALVES, ETC. ARE THE RESPONSIBILITY OF DIVISION 23.

ATC PANELS, SENSORS, ETC, AS INDICATED ON THE PLANS ALL IN ACCORDANCE WITH DIVISION 26.

ANY QUESTION OF RESPONSIBILITY SHALL BE CLARIFIED BY THE GENERAL CONTRACTOR

THE CONTROLS CONTRACTOR SHALL  PROVIDE SHOP DRAWINGS FOR CONTROL SYSTEMS CIRCUITS.

THE CONTROLS CONTRACTOR SHALL ROUTE ALL CONDUIT FOR MECHANICAL CONTROLS, PULL WIRING REQUIRED
FOR MECHANICAL CONTROLS THROUGH THE CONDUITS AND MAKE CONNECTIONS TO MECHANICAL EQUIPMENT,

THROUGH THE CONTROL DEVICE AND BACK TO THE JUNCTION BOX.
CONTROLS CONTRACTOR SHALL INTERRUPT THE CIRCUIT IN THE MECHANICAL EQUIPMENT JUNCTION BOX, WIRE

THE ELECTRICIAN SHALL RUN AND CONNECT ALL WIRING AND DEVICES 120 VOLTS AND ABOVE WHICH POWER

AUXILIARY RELAYS, LOW VOLTAGE TRANSFORMERS, CONTROL PANEL SWITCHES AND DEVICES, THERMOSTATS,

ALL WIRING SHALL TERMINATE AT LABELED TERMINAL STRIPS.10.

9.

8.

CONTROLS CONTRACTOR (DIV 23).

PRODUCTS AND PRACTICES SHALL BE SIMILAR  FOR ALL INSTALLATIONS.

RESPONSIBILITY OF DIVISION 26.
BREAKERS AND DISCONNECTS, AUXILIARY CONTACTS, STANDARD PILOT LIGHTS AND MAGNETIC STARTERS ARE THE

GENERAL CONTRACT.  OF SPECIFIC CONCERN ARE THE CONTROL SYSTEMS RELATED TO MECHANICAL EQUIPMENT.
RESPONSIBILITY FOR THE CONTROL WORK IS DIVIDED BETWEEN THE PROJECT ELECTRICIAN (DIV. 26) AND A SPECIALTY

ALL ELECTRICAL INSTALLATION, BE IT POWER DISTRIBUTION OR SPECIAL SYSTEMS, IS INCLUDED IN THE SCOPE OF THE

THE ELECTRICIAN SHALL PROVIDE ALL POWER TO AND THROUGHOUT THE BUILDING, TO INCLUDE MOTOR CONTROL

ALL ELECTRICAL WORK SHALL BE IN ACCORDANCE WITH DIVISION 26 AND TO THE FULLEST EXTENT POSSIBLE,

CENTERS, BREAKER PANELS AND ALL OTHER SYSTEMS DESIGNATED TO THE ELECTRICIANS.

MOTORS AND OTHER MECHANICAL DEVICES.  WHERE CONTROL DEVICES ARE LOCATED IN POWER CIRCUIT, THE

7.

6.

5.

4.

3.

2.

1.

120/60/1 POWER

TRUNK
COMMUNICATION

DDC CONTROLLER

CT

H

R

FIRE ALARM CONTACT

TRANSFORMER,
QUANTITY AS
REQUIRED

BY DIV. 26

N

CONTACT

TRANSFORMER

R

C R

120/60/1 POWER

FUSE

SURGE

OUTLET

SUPPRESSOR

ON/OFF
SWITCH

H

NH

CONTROLLERS,
DIRECT DIGITAL

FOR QUANTITY

FIRE ALARM

SEE DRAWINGS

LIGHT
PILOT

DDC

R C

DDC

IN

DDCDDC

DDCDDC

OUT

CT

QUANTITY AS REQUIRED
COMMUNICATIONS CABLING

SCALE NONE:SCALE NONE:
ALLOW FOR ACCOMMODATION OF CHW DIFFERENTIAL PRESSURE SENSOR WIRING FROM THE MANWARING CENTER11.
AND HART BUILDING BACK TO THE NEW CENTRAL CHILLER PLANT WHERE ROUTING OF EACH PASSES THROUGH THE
AUDITORIUM SPACE OR SITE.

BY DIV. 26

2

MI601

CENTRAL
PROCESSOR

BY DIV. 26
120V POWER

VAVR-04
CONTROLLER

VAVR-05
CONTROLLER

COMMUNICATION
TRUNK

RS-485 BACNET

VAVR-06
CONTROLLER

VAVR-07
CONTROLLER

VAVR-12
CONTROLLER

COMMUNICATION
TRUNK

RS-485 BACNET

VAVR-16
CONTROLLER

VAVR-17
CONTROLLER

COMMUNICATION
TRUNK

RS-485 BACNET

VAVR-18
CONTROLLER

REPEATER

EXTEND TO AIR FORCE BASE
ETHERNET. (VERIFY EXACT
LOCATION OF ETHERNET
CONNECTION WITH OWNER)

(LOCATE IN
MECH. / ELEC.

ROOM 117)

120V POWER
BY DIV. 26

SCALE: NONE

3

MI601

HW AND CHW
SYSTEMS

ATC PANEL
(LOCATE IN MECH.

ROOM 117) LOW VOLTAGE
CONTROL
WIRING FROM
LOCAL LVTP TYP.

LOW VOLTAGE
CONTROL
WIRING FROM
LOCAL LVTP TYP.

LOW VOLTAGE
CONTROL
WIRING FROM
LOCAL LVTP TYP.

LOW VOLTAGE
CONTROL
WIRING FROM
LOCAL LVTP TYP.120V POWER

BY DIV. 26

AHU-1
SYSTEM

ATC PANEL
(LOCATE IN

MECH.  ROOM 117)

VAVR-23
CONTROLLER

COMMUNICATION
TRUNK

RS-485 BACNET

VAVR-24
CONTROLLER

VAVR-25
CONTROLLER

COMMUNICATION
TRUNK

RS-485 BACNET

VAVR-26
CONTROLLER

LOW VOLTAGE
CONTROL
WIRING FROM
LOCAL LVTP TYP.

File Path:
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S

S

S

CONTROL VALVE SCHEDULE

SYMBOL VALVE TYPE OPERATOR TYPE GPM
PRESSURE

               DIFF.
PSI

MIN. REQ'D CV CIRCULATING FLUID DUTY REMARKS

CCV-1 2-WAY ELECTRIC MODULATING 83 3 47.9
30% PROPYLENE GLYCOL

CHILLED WATER
AHU-1 COOLING COIL

HCV-1 2-WAY ELECTRIC MODULATING 17.2 3 9.93
30% PROPYLENE GLYCOL

HEATING WATER
AHU-1 HEATING COIL

CHCV-1 2-WAY ELECTRIC MODULATING 0.5 3 0.29
30% PROPYLENE GLYCOL

HEATING WATER
CH-1 HEATING COIL

VHCV-04 2-WAY ELECTRIC MODULATING 0.5 3 0.29
30% PROPYLENE GLYCOL

HEATING WATER
VAVR-04 HEATING COIL

VHCV-05 2-WAY ELECTRIC MODULATING 0.5 3 0.29
30% PROPYLENE GLYCOL

HEATING WATER
VAVR-05 HEATING COIL

VHCV-06 2-WAY ELECTRIC MODULATING 0.5 3 0.29
30% PROPYLENE GLYCOL

HEATING WATER
VAVR-06 HEATING COIL

VHCV-07 2-WAY ELECTRIC MODULATING 0.5 3 0.29
30% PROPYLENE GLYCOL

HEATING WATER
VAVR-07 HEATING COIL

VHCV-12 2-WAY ELECTRIC MODULATING 1.6 3 0.92
30% PROPYLENE GLYCOL

HEATING WATER
VAVR-12 HEATING COIL

VHCV-16 2-WAY ELECTRIC MODULATING 0.5 3 0.29
30% PROPYLENE GLYCOL

HEATING WATER
VAVR-16 HEATING COIL

VHCV-17 2-WAY ELECTRIC MODULATING 1 3 0.58
30% PROPYLENE GLYCOL

HEATING WATER
VAVR-17 HEATING COIL

VHCV-18 2-WAY ELECTRIC MODULATING 0.5 3 0.29
30% PROPYLENE GLYCOL

HEATING WATER
VAVR-18 HEATING COIL

VHCV-23 2-WAY ELECTRIC MODULATING 1.4 3 0.81
30% PROPYLENE GLYCOL

HEATING WATER
VAVR-23 HEATING COIL

VHCV-24 2-WAY ELECTRIC MODULATING 2.1 3 1.21
30% PROPYLENE GLYCOL

HEATING WATER
VAVR-24 HEATING COIL

VHCV-25 2-WAY ELECTRIC MODULATING 2.1 3 1.21
30% PROPYLENE GLYCOL

HEATING WATER
VAVR-25 HEATING COIL

VHCV-26 2-WAY ELECTRIC MODULATING 2.1 3 1.21
30% PROPYLENE GLYCOL

HEATING WATER
VAVR-26 HEATING COIL

FIRE/SMOKE DAMPER  CONTROL DIAGRAM

CONTROL DIAGRAM
VAV COOLING WITH TERMINAL REHEAT

TYPICAL CONTROL VALVE DETAIL

TYPICAL DAMPER MOTOR DIAGRAM

SPLIT SYSTEM AIR CONDITIONING UNIT CONTROL DIAGRAM

CABINET HEATER CONTROL DIAGRAM

SENSOR MOUNTING DETAIL

CV-XX

NORMALLY OPEN

DIV. 23
SMOKE VENT BY

ELECTRICAL DAMPER
MOTOR DIV. 23

NORMALLY CLOSED

FUSIBLE LINK

SCALE NONE:

120 VOLT FIRE ALARM
POWER BY DIV. 26

(WHERE APPLICABLE)

24 VOLT WIRING
TO TRANSFORMER
IN LVTP

WALL TEMPERATURE

CONTROLLER

SENSOR (TYPICAL)

DDC

NO

CONTROL VALVE

 HWS

 HWR

TEMPERATURE

VELOCITY SENSOR MAIN COMMUNICATION TRUNK

VS

DM

CT

DAMPER MOTOR

AIR SENSOR
DISCHARGE

AI AI

AI AO
AO

SEE PLANS.

2 OR 3-WAY

SCALE: NONE

TEMPERATURE/

FROM DDC PANEL
CONTROL SIGNAL

CONTROL VALVE

2 OR 3-WAY AS SHOWN
2 POSITION OR MODULATING AS SHOWN

SCALE: NONE

2 POSITION OR
DAMPER MOTOR DM

CONTROL SIGNAL
FROM DDC PANELMODULATING AS SHOWN

SCALE: NONE

CONTROL WIRING

DDC CONTROLLER AND
DDC WIRING TO LOCAL
PROVIDE LOW VOLTAGE

DIGITAL INPUT
CONNECT INTO SPARE

INDOOR
UNIT

ALARM OUTPUT
REMOTE STATUS

BY DIV. 23
CONTRACTOR
INSTALLED BY HVAC CONTROLS
FURNISHED BY UNIT MANUFACTURER
THERMOSTAT AND CONTROLLER,
WALL MOUNTED PROGRAMMABLE

CONTROL WIRING BY DIV. 23
FOR HARD WIRED CONTROLLERS.

DISCONNECT

ROOF

UNIT
OUTDOOR

120/60/1
POWER BY
DIV. 26

DISCONNECT
SIZE OF WIRES REQUIRED WITH UNIT
IN CONDUIT.  VERIFY EXACT NUMBER AND
PROVIDE LOW VOLTAGE CONTROL WIRING

CONTROL WIRING
BY DIV. 23

MANUFACTURER

208/60/1

DIV. 26
POWER BY

A22

SCU
1

WALL

SAC
1

S A23

COMMUNICATION ROOM 11

SPACE TEMPERATURE

TYPICAL FOR CH-1SCALE: NONE

1

MI602

2

MI602

FLOOR

UP WITH LIGHT SWITCH
SENSOR SHALL LINE

CONCRETE BLOCK OR STUD WALL

STUD SPACE FIELD COORDINATE WITH
CONCRETE WALL OR CONCEALED WITHIN
CONTROL CONDUIT EMBEDDED WITHIN

ELBOW
RADIUS ELBOW

NOMINAL 2"x4"x2Ð" DEEP

ROOM SENSOR OR SWITCH

48"

„

J-BOX

NOTE:

WALL CONSTRUCTION

SCALE NONE:

90° SHORT

5

MI602

6

MI602

7

MI602

4

MI602

3

MI602

SCALE: NONE

DI AOWIRING TO

TRUNK
MAIN COMMUNICATIONIN LVTP

TRANSFORMER

WALL SENSOR

AI
DO

DDC CONTROLLER

CT

UNIT MOUNTED AQUASTAT

SWITCH

120/60/1 POWER
SEE DIV. 26

HIGH/MED/LOW/OFF

FAN MOTOR

BY DIV. 26
120V/60/1 POWER

R

HWS

HWR

SERVING CABINET HEATERS FOR MAX.
5 FT. P.D. WHEN FULLY OPEN

SIZE ALL 2-WAY HW CONTROL VALVES

HCV-CHX
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AIR HANDLING SYSTEM AHU-1 CONTROL DIAGRAM

HCV-1

CCV-1

R RG G R

SCALE NONE:

1

MI603

SAFETIES CIRCUIT

SR

FREEZE STAT

SR1-1
4

SR-4

DISCONNECT

POWER

208/60/3

SEE DIV.
26

BYPASS
VFD

BYPASSVFDPOWER VFD

AUTO

HAND

INTERLOCK
RELAYS

OFF

R

RD5 ON FAULTENABLE ON

START/STOP
CONTACT

VFD ALARM

SF
1

D5 AIR FAN
SUPPLY

EXTERNAL

CONTACT CLOSURE

R

FAULT

D6SAFETIES
SR4-1BUILDING FIRE ALARM

SHUTDOWN

SUPPLY DUCT STATIC PRESSURE

LOCATE UPSTREAM
FROM FURTHEST AIR
TERMINAL BOX FROM
AIR HANDLING UNIT.

D1

D2

TRANSFORMER

A2

IN ATC

A1

DI
24 VOLTAI

POWER

MAIN COMMUNICATION
TRUNK CABLE

AO A2

DO

CT

A1

-

DI

AI

DO

AO

-

-

-

INPUT FROM AHU-1 SUPPLY FAN VFD-1

ALARM FROM VFD-1

AHU-1 SUPPLY FAIN STATUS C.S. (TYP. OF 4)

AHU-1 RETURN AIR TEMPERATURE

START / STOP AHU-1 SUPPLY FAN VFD-1

OUTPUT TO VFD-1 - SPEED

MODULATE AHU-1 RETURN AIR DAMPER RAD-1

MODULATE AHU-1 OUTSIDE AIR DAMPER MD-1A4 AI

A3 AI

AO A4

AO A3

SPARE ANALOG INPUT(TYP. OF 2)

SPARE DIGITAL INPUT (TYP. OF 3)

SPARE ANALOG OUTPUT

SPARE DIGITAL OUTPUT

DIRECT DIGITAL CONTROLLER(S)
QUANTITY AS REQUIRED.

INSTALL IN ATC PANEL LOCATED
IN MECH. ROOM 117

AHU-1 SUPPLY FAN VFD

(PROVIDED BY DIVISION 23)

HIGH DUST STATIC

LOW DUCT STATIC

AHU-1 RETURN AIR CO2 LEVEL

AHU-1 MIXED AIR TEMPERATURE

MODULATE AHU-1 COOLING CONTROL VALVE CCV-1

MODULATE AHU-1 HEATING CONTROL VALVE HCV-1A6 AI

A5 AI

AO A6

AO A5

AHU-1 FILTER STATUS DIFFERENTIAL PRESSURE

AHU-1 SUPPLY AIR TEMPERATURE

START / STOP RAF-1 VFD

OUTPUT TO RAF-1 VFD - SPEEDA8 AI

A7 AI

AO A8

DO A7

AHU-1 SUPPLY AIR DIFFERENTIAL PRESSURE

AHU-1 SPACE DIFFERENTIAL PRESSURE

START / STOP RAF-2 VFD

OUTPUT TO RAF-2 VFD - SPEEDA10 AI

A9 AI

AO A10

DO A9

SUPPLY AIR SMOKE DETECTOR ALARM

RETURN AIR SMOKE DETECTOR ALARM

START / STOP REF-1

A12 DI

A11 DI DO A11

AHU-1 HIGH DUCT PRESSURE

AHU-1 LOW DUCT PRESSURE A14 DI

A13 DI

AHU-1 OUTSIDE AIR FLOW

AHU-1 OUTSIDE AIR TEMPERATURE A16 AI

A15 AI

FREEZESTAT ALARM

CHILLED WATER RETURN TEMPERATURE A18 AI

A17 DI

RAF-1 STATUS C.S.

RAF-2 STATUS C.S. A20 DI

A19 DI

REF-1 STATUS C.S.

SAC-1 STATUS ALARM A22 DI

A21 DI

COMMUNICATION ROOM 120 SPACE TEMPERATURE A22 AI

*

SEE SHEET MI604 FOR CONTROL POINT LOCATION

** SEE SHEET MI602 FOR CONTROL POINT LOCATION

**
**

*
*
*

* *
*

*
*

*

DMA7

SA6

DMA3

R.A.

RAD
1

S

CO2

SD

A4

A5

A12

FS
1

HC
1

FILTER
SECTION

HEATING

COIL

CC
1

COOLING

COIL

AHU
1

AIR HANDLING UNIT

SF
1

SUPPLY

FAN

A1
C.S.

(TYP OF 2)

A3

A1
C.S.

(TYP OF 2)

A3

S.A.

S A8

SD A11

A11HDS

FZ LDS

A17 A14

CHWS

CHWR

HWS

HWR

A6

A5

D18

S

RETURN
AIR DAMPER

DM A9

O.A. S.A.

SA16

A15

DMA4
MD
1

OUTSIDE AIR
DAMPER

AFM
1

AIR FLOW
MEASUREMENT

STATION

A

A

AHU
1

AIR HANDLING UNIT

VIEW A-A

File Path:

Plot Date:

D
E

P
A

R
T

M
E

N
T

 O
F

 T
H

E
 A

IR
 F

O
R

C
E

B
A

S
E

 P
R

O
J
E

C
T

 M
A

N
A

G
E

R

D
E

S
IG

N
E

D
 B

Y
:

C
H

E
C

K
E

D
 B

Y
:

IS
S

U
E

 D
A

T
E

:

D
A

T
E

M
A

R
K

D
E

S
C

R
IP

T
IO

N

SHEET OF

A
P

P
R

7
5
T

H
 A

IR
 B

A
S

E
 W

IN
G

7
5

T
H

 C
IV

IL
 E

N
G

IN
E

E
R

 G
R

O
U

P

S
IT

E
 C

O
D

E
:

S
C

O
T

T
 A

R
N

O
L
D

--

UNCLASSIFIED - FOR OFFICIAL USE ONLY

UNCLASSIFIED - FOR OFFICIAL USE ONLY
C:\Users\kbrown\Documents\revit projects\v21\22008-MECH-HAFB SWEG_v21_kbrownFS82L.rvt

5/9/2022 12:05:19 PM 100% DESIGN

MI603

E
N

G
IN

E
E

R
IN

G
 F

A
C

IL
IT

Y

M
E

C
H

A
N

IC
A

L
 C

O
N

T
R

O
L

 D
IA

G
R

A
M

S

D
e
s
ig

n
e
r

C
h
e
c
k
e
r

0
5
/1

0
/2

0
2
2

1
0
4
3
9
2
5

C
A

P
IT

A
L

 P
R

O
J
E

C
T

 N
O

.

O
T

H
E

R
 P

R
O

J
E

C
T

 N
O

.

H
A

F
B

 3
0

9
th

 S
O

F
T

W
A

R
E

7
5
9
6
2
3
3

123

K
R

S
M

2
0
0
8
0
6

77



R

EXHAUST AND RELIEF FAN CONTROL DIAGRAMS

ELECTRIC UNIT HEATER CONTROL DIAGRAM

T

R

R

R G R R

A7

R

R

R G R R

A9

SCALE NONE:

1

MI604

INSIDEOUTSIDE

SPACE DIFFERENTIAL PRESSURE

DP D10
RELIEF AIR FAN

ROOFTOP

DM

RAF
1

CONTROL DAMPER, OPENS
WHEN FAN RUNS FROM AUX

A7

CONTACT ON FAN MOTOR VFD.

A7

208/60/3
DISCONNECT

SEE DIV. 26
POWER

FAULT
EXTERNAL

ENABLE
VFD

OFF
AUTO

ON

HAND

POWER
FAULT

VFD

A8

CS

A19

BUILT-IN VFD

DAMPER RELAY

BLDG. FIRE ALARM

SD

RELIEF AIR FAN

ROOFTOPRAF
1

RELIEF AIR FAN

ROOFTOP

DM

RAF
2

CONTROL DAMPER, OPENS
WHEN FAN RUNS FROM AUX

A7

CONTACT ON FAN MOTOR VFD.

A9

208/60/3
DISCONNECT

SEE DIV. 26
POWER

FAULT
EXTERNAL

ENABLE
VFD

OFF
AUTO

ON

HAND

POWER
FAULT

VFD

A10

CS

A20

BUILT-IN VFD

DAMPER RELAY

BLDG. FIRE ALARM

SD

RELIEF AIR FAN

ROOFTOPRAF
2

FAN SWITCH PANEL
BY DIV. 23
LOCATE IN LOCAL
ELECTRICAL ROOM

DM

REF
1

ROOFTOP
EXHAUST FAN

A11

DAMPER OPENS WHEN FAN
RUNS FROM AUXILIARY
CONTACT ON FAN MOTOR

JUNCTION
BOX

SEE DIV.
POWER

120/60/1

26

HH
0

A

A11

H

N

ROOFTOP
EXHAUST FAN

R

IN PANEL FACE
HAND-OFF-AUTO

PILOT LIGHT

A11

REF
1

A21

C.S.

*

*

WIRING BETWEEN J-BOX
AND ATC BY DIV. 23.

DIV. 26 SHALL PROVIDE

CONDUIT.

CONTROL DAMPER
WIRING IN CONDUIT
PROVIDED BY DIV. 26.
CONNECTED BY DIV. 23.

NOTE: SEE SHEET MI603 FOR
CONTROL POINT REFERENCES.

RADIANT CEILING PANELS

GND.

SAFETIES

HEATING ELEMENT

BLOWER MOTOR

CONTROLLING CONTACTOR

CONTROL TRANSFORMER
ETC.

POWER SUPPLY
240/60/1

SWITCH
DISCONNECT

SCALE: NONE

THERMOSTAT

FIELD

WIRED

TYPICAL FOR EUH-1

EXTEND CONTROL WIRING

TO RADIANT CEILING PANEL

RCP
1

RCP
2

RCP-2 SIMILARLY.
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D
D

D

D

R RG G R R RG G R

S

FS S

S

S

PS

O
U

TS
ID

E
 W

A
LL

3" CHWR

3" CHWS

CHWP
1

CHWP
2

DP DP

3"
 C

H
W

R

3"
 C

H
W

R

3"
 C

H
W

R

3"
 C

H
W

R

GMU
1

AS
1

CH
1

3/4"
V

ET
1

EXPANSION

TANK

3" CHWR

3" CHWS 3" CHWS

3" CHWR

V
V

V
V

V
V

3/4"

CHILLED WATER PUMP CHILLED WATER PUMP

GMU
CONTROL
PANEL

GLYCOL MAKEUP UNITCHILLER

3/4"

3/4"

3/4" 3/4"

PROVIDE HOSE CONNECTION

WITH BALL TYPE SHUTOFF

VALVE ON ALL DRAINS. TYPICAL.

PROVIDE VENT WITH

SHUTOFF VALVE AND

HOSE CONNECTION

AT ALL HIGH POINTS.

TYPICAL.

3/4" TO HW MAKEUP.

SEE SHEET MP602

FOR CONTINUATION.

3/4" DRAIN FROM AS-2

SEE SHEET MP602

FOR CONTINUATION.

V
V

3/4" VENT FROM AS-2

SEE SHEET MP602

FOR CONTINUATION.

3/4" VENT FROM HW MAKEUP

SRV.  SEE SHEET MP602 FOR

CONTINUATION.

PROVIDE 3/4"CW MAKEUP LINE

IF REQUIRED FOR MIXING

GLYCOL SOLUTION UNLESS

UNLESS GLYCOL SOLUTION

COMES PRE-MIXED.

3/4"

3/4"

B6B5B4

B3 B5

B3

B1

B1

CT

*

*

B2

LOCATE DIFF. PRESS.
SENSOR UPSTREAM
OF SHUTOFF VALVES
SERVING MOST
HYDRAULICALLY
REMOTE MECH.
EQUIP. COOLING COIL.

CHW DIFFERENTIAL

PRESSURE

CHWR

CHWS

DP

B11
*

DISCONNECT

POWER

208/60/3

SEE DIV. 26

BYPASS
VFD

BYPASSVFDPOWER VFD

AUTO

HAND

INTERLOCK
RELAY

OFF

R

RB3 ON FAULTENABLE ON

START/STOP
CONTACT

VFD ALARM

CHWP
1

B3 WATER
CHILLED

EXTERNAL

CONTACT CLOSURE

R

FAULT

B4

B7

B8

VFD-3

PUMP

DAMPER

DISCONNECT

POWER

208/60/3

SEE DIV. 26

BYPASS
VFD

BYPASSVFDPOWER VFD

AUTO

HAND

INTERLOCK
RELAY

OFF

R

RB5 ON FAULTENABLE ON

START/STOP
CONTACT

VFD ALARM

CHWP
2

B5 WATER
CHILLED

EXTERNAL

CONTACT CLOSURE

R

FAULT

B6

B9

B10

VFD-2

PUMP

DAMPER
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GLYCOL UNIT DETAIL AND CONTROL DIAGRAM

CHILLED WATER SYSTEM CONTROL PANEL

HEATING WATER SYSTEMS CONTROL PANEL
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DRAWING NOTES

SCALE:MP101 1/8" = 1'-0"

MECHANICAL PIPING PLAN1

NOTE
# DESCRIPTION

1 REFRIGERANT PIPING.

GENERAL NOTES

A. ALL HWS/R PIPING BRANCHES TO VAVR BOXES TO BE 3/4"
UNLESS NOTED OTHERWISE.

0510 10 20

82



C

1

117

MECHANICAL

1
AHU

1
GMU

2
CHWP

1
CHWP

2
HWP

1
HWP

2
ET

1
ET

3"

3" CHWS/R

2"2" HWS/R

2 1/2" HWS/R2 1/2"

B
1

2 1/2" HWR

AS
1

AS
2

16
VAVR

3/4" HWS/R3/4" HWS/R

VFD
5

VFD
4

VFD
3

VFD
2

VFD
1

File Path:

Plot Date:

D
E

P
A

R
T

M
E

N
T

 O
F

 T
H

E
 A

IR
 F

O
R

C
E

B
A

S
E

 P
R

O
J
E

C
T

 M
A

N
A

G
E

R

D
E

S
IG

N
E

D
 B

Y
:

C
H

E
C

K
E

D
 B

Y
:

IS
S

U
E

 D
A

T
E

:

D
A

T
E

M
A

R
K

D
E

S
C

R
IP

T
IO

N

SHEET OF

A
P

P
R

7
5
T

H
 A

IR
 B

A
S

E
 W

IN
G

7
5

T
H

 C
IV

IL
 E

N
G

IN
E

E
R

 G
R

O
U

P

S
IT

E
 C

O
D

E
:

S
C

O
T

T
 A

R
N

O
L
D

--

UNCLASSIFIED - FOR OFFICIAL USE ONLY

UNCLASSIFIED - FOR OFFICIAL USE ONLY
C:\Users\kbrown\Documents\revit projects\v21\22008-MECH-HAFB SWEG_v21_kbrownFS82L.rvt

5/9/2022 12:05:24 PM 100% DESIGN

MP401

E
N

G
IN

E
E

R
IN

G
 F

A
C

IL
IT

Y

M
E

C
H

A
N

IC
A

L
 R

O
O

M
 P

IP
IN

G
 P

L
A

N

D
e
s
ig

n
e
r

C
h
e
c
k
e
r

0
5
/1

0
/2

0
2
2

1
0
4
3
9
2
5

C
A

P
IT

A
L

 P
R

O
J
E

C
T

 N
O

.

O
T

H
E

R
 P

R
O

J
E

C
T

 N
O

.

H
A

F
B

 3
0

9
th

 S
O

F
T

W
A

R
E

7
5
9
6
2
3
3

123

K
R

S
M

2
0
0
8
0
6

SCALE:MP401 1/2" = 1'-0"

ENLARGED MECHANICAL ROOM PIPING PLAN1
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NOTE:

WHERE PIPES ARE INSULATED, THE INSULATION
IS TO PASS THROUGH THE CLAMP WITH EITHER
CALCIUM SILICATE BLOCKERS OR INSULATION
SHIELDS AS REQUIRED.

WALL, CEILING

STRUCTURAL

   OF THE DIMENSION TABULATED FOR THE LARGER PIPE, PLUS ONE-HALF OF THE
   DIMENSION TABULATED FOR THE SMALLER PIPE, TO DETERMINE THE MINIMUM

NOTES:

OR OTHER

MEMBER

3 1/2"

4 1/2"

DIMENSION

MINIMUM CENTERLINE SPACING

5 1/2"

6 1/2"

2"-2 1/2"

6"

8"

3"-3 1/2"

5"

4"

PIPE SIZE

1"-1 1/4"-1 1/2"

1/2"-3/4"

NOMINAL

8}"

9"

10"

8"

7 1/2"

16"

14"

13"

12"

11"

DIMENSION

5"

7"

6"

A
DIMENSION

6"

8"

10"

B

INSULATED PIPE

A B C C

5"

8"

7 1/2"

6"

5"

11"

9"

7"

6"

DIMENSION

4"

C D

3"

4"

OR OTHER

MEMBER
STRUCTURAL

WALL, CEILING

BARE PIPE

E D

1. DIM "C":  WHERE PIPES OF DIFFERENT SIZE ARE RUN PARALLEL, USE ONE-HALF

   CENTER LINE SPACING BETWEEN ADJACENT RUNS.

2. TABLE APPLIES ONLY TO PIPING RUNS WHICH ARE NOT DIMENSIONED ON THE
   PIPING PLANS.

~ ~ ~

MAPLE OR CALCIUM

METAL PROTECTION

SILICATE SADDLE,

NOTE:

PIPE SIZE

10" - 12"

1-1/4" - 2"

2-1/2" - 4"

1" AND SMALLER

5" - 8"

14"

SLEEVE

12" LONG SHEET

UP TO 2000 LBS. USE
P-1000, FOR LOADING
UP TO 700 LBS. USE
CHANNEL-FOR LOADING

P-1001

"UNISTRUT" 1-5/8"

MAX. SPACING

20

20

12

16

10

8

TRAPEZE HANGER

PIPE LOAD
WEIGHT/FT. TOTAL

6/60

100/2000

50/800

20/240

126/2522

2.5/20

5/8"

7/8"

7/8"

7/8"

3/8"

3/8"

ROD SIZE

SPLIT RING

2-HILTI DS POWER ACTUATED

2-1/2"∅ HILTI KWIK BOLT II WITH

DOUBLE NUT HANGER

FASTENERS WITH 3/4" PENETRATION

TO PIPE TRAPEZE OR SPLIT

OVAL DUCTWORK

STRUCTURE TYPE

RING HANGER, EQUIP, OR

PIPE
INSULATION

CONCRETE

CONCRETE 400-4000 LBS.

FASTENER REQUIREMENTS

UP TO 400 LBS.

LOADING

ROD, TYPICAL

FASTENER

3-1/2" EMBED.

CONCRETE
STRUCTURE

FASTEN CHANNEL

SEE SCHEDULE
TO STRUCTURE

HANGER

UNISTRUT 1-5/8" CHANNEL FOR LOADING
UP TO 700 LBS. USE P-1000 FOR
LOADING UP TO 2000 LBS. USE P-1001.
MIN. LENGTH IS 8"

HANGERS SIZES AND SPACING ARE FOR SINGLE PIPES. HANGER
ROD LOADING FOR TRAPEZE HANGERS SHALL NOT EXCEED THE
TOTAL LOADING INDICATED.  IF SMALLER ROD SIZE IS USED,
DECREASE MAXIMUM SPACING SO THAT TOTAL LOADING IS NOT
EXCEEDED. SUPPORT FROM STRUCTURE PANEL POINTS.

FIVE PIPE DIAMETERS MINIMUM

FIVE PIPE DIAMETERS MINIMUM

FLOW VENTURI OR
BALANCING DEVICE

VALVE OR OTHER FITTING

DIRECTION OF FLOW

DIRECTION
OF FLOW

FITTING
VALVE OR OTHER

TWO PIPE DIAMETERS MINIMUM

FS

REDUCER (TYPICAL)

UNION (TYPICAL)

MAIN OR BRANCH LINE

BALL VALVE

AIR CHNAMER
1-1/4" x 12" LONG

HIGH POINT

3/8"

H

H=DIFFERENTIAL STATIC PRESSURE +1"

TO DRAIN

AIR HANDLING
UNIT

UNIT DRAIN CONNECTION

ADAPTER UNION

OPEN VENT &
PRIMING ACCESS

CONCRETE
HOUSEKEEPING PAD

H/2 MIN.
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SCALE: NONEMP501

TYPICAL PIPE SUPPORTS DETAIL1

SCALE: NONEMP501

PIPE CLEARANCE DETAIL2

SCALE: NONEMP501

PIPE HANGER DETAIL3

SCALE: NONEMP501

BALANCE / FLOW DEVICE INSTALLATION DETAIL4

SCALE: NONEMP501

MANUAL AIR VENT DETAIL5

SCALE: NONEMP501

DRAWTHROUGH COOLING COIL DRAIN PAN TRAP DETAIL6
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WALLS, USE ASG ACOUSTICAL SEALANT.
FOR PENETRATIONS THROUGH SOUND

NOTE:

STANDARD WEIGHT STEEL PIPE
SLEEVE OF SIZE TO PASS PIPE

FINISHED ESCUTCHEON PLATE
FLUSH AGAINST WALL AND OF
SIZE TO COMPLETELY COVER
OPENING

FINISHED WALL SURFACE

PIPING EXPOSED TO VIEWCONCEALED PIPING

TERMINATE SLEEVE FLUSH WITH
FINISHED WALL SURFACES

SEAL OR CAULK SLEEVES THRU
FIRE WALLS IN A SMOKE TIGHT
MANNER

PIPE AND INSULATION TO BE
CENTERED IN SLEEVE-DO NOT
SUPPORT PIPE FROM SLEEVE

INTERIOR WALLS

VALVE W/ UNION ENDS

MIN. 5 PIPE DIAMETERS

3-WAY MODULATING CONTROL

A

SHUT-OFF BALL VALVE (TYP.)

VALVES (REFRIGERATION FLARE
BALANCING VALVE W/ SCHRADER
W/ MEMORY STOP & INDICATOR,
CIRCUIT BALANCE VALVE

CONNS. WILL NOT BE ACCEPTED).

W/ HOSE END & CAP

2. VALVES       &       SHALL BE INSTALLED WITHIN 2'-0" OF VALVE

1. INSTALL VALVES AS CLOSE TO COIL AS POSSIBLE.

THREADED TO SWEAT

NOTES:

CB

CONNECTION

FLOW

AIR

C

1/2" BALL VALVE

THREADED INSERT
& P/T PLUG.

BALL VALVE W/
MEMORY STOP &

COPPER TEE W/

INDICATOR

B

VENT HEADER

MANUAL AIR VENT

VALVE FOR EACH
PROVIDE 1/2" BALL

INSERT AND P/T PLUG
COPPER TEE WITH THREADED

THREADED TO SWEAT
CONNECTION

N.O.

N
.C

.

C

NOTES:

HWS

REDUCER

HWR

A

1.

2.

VALVE PORTING IS DIAGRAMTIC.  FIELD VERIFY ACTUAL PORTING OF TO
BE INSTALLED VALVE(S) PRIOR TO INSTALLATION INSURING PROPER
FLOW PATTERN.

TYPICAL FOR VAVR HW COILS WHERE INDICATED ON DRAWINGS.

HWR

MANUAL AIR VENT

HWS

SHUT-OFF BALL VALVE (TYP.)

AIR

FLOW

PROVIDE 1/2" BALL
VALVE FOR EACH
VENT HEADER

COPPER TEE W/
THREADED INSERT
& P/T PLUG.

1/2" BALL VALVE
W/ HOSE END & CAP

2-WAY MODULATING CONTROL
VALVE W/ UNION ENDS

COPPER
PIPE

COPPER
PIPE

NOTES:
1. INSTALL VALVES AS CLOSE TO COIL AS POSSIBLE.

MIN. 5 PIPE DIAMETERS

REDUCER

W/ MEMORY STOP & INDICATOR,

   P AT RATED FLOW
VENTURI FOR 20" TO 50" W.G.
WILL NOT BE ACCEPTED).  SELECT
(REFRIGERATION FLARE CONNS.
VENTURI W/ SCHRADER VALVES

FLOWSET ACCUSETTER VALVE

THREADED TO
SWEAT CONN.

SWEAT CONN.
THREADED TO

& P/T PLUG.
THREADED INSERT
COPPER TEE W/

2. VALVE      SHALL BE INSTALLED WITHIN 2'-0" OF VALVE        .B A

B

A

ANCHOR INTO WALL (3/8" DIA. x3")

UNISTRUT PIPE CLAMP

PIPE INSULATION

UNISTRUT CHANNEL

WALL

HIGH DENSITY CALCIUM SILICATE
INSULATION INSERT 360 DEG.
COVERAGE / ENCASEMENT

GALVANIZED PROTECTION
SHIELD. 360 DEG.
COVERAGE/ENCASEMENT
16 GAGE MINIMUM (TYP.)

EXTEND FOR ADDITIONAL
HANGER SPACE

HANGER ROD

1" CHANNEL WITH ELECTROPLATED
ZINC COATING AND DI-CHROMATE
CONVERSION COAT.  PAINT ALL
BARE METAL (CUT ENDS, ECT.)
"SUPERSTRUCT" OR EQUAL

SPACE 3 JOIST MINIMUM

CEILING

3/8"x3" LAG SCREW
WITH WASHER

INSULATION ON SUCTION
& LIQUID LINES

CLAMP PIPE TIGHTLY
TO CHANNEL

20 GAUGE GALVANIZED
SLEEVE x6" LONG

TYPICAL REFRIGERANT PIPE
IN MECHANICAL ROOM

24" MAX. 24" MAX. TO
NEXT HANGER

UNISTRUT CHANNEL
1-5/8" P-1000

SUCTION LINE

LIQUID LINE

PIPE CLAMP OR EQUAL (TYPICAL)
TO SUPPORTS WITH "UNISTRUT"
SECURE REFRIGERANT PIPING

INSULATION
1/2" THICK

ALL SUPPORT MEMBERS, BOLTS, NUTS,

REDWOOD PAD.  SIZE PAD TO NOT VOID
BOLT SUPPORT TO TREATED WOOD OR

6" MIN. PLATES ETC. TO BE GALVANIZED.

PIPING, CENTER ON SUPPORT
SUPPORT ADDITIONAL
LENGTH AS REQUIRED TO

INSULATION, USE 20 GA. GALV.

LINES AT EACH SUPPORT, ON
INSULATION ON ALL SUCTION

POST.

SLEEVE x 6" LONG.

THE OUTSIDE OF THE

VARIES

WITH UNISTRUT UNICUSHION
FROM HANGER AND CLAMP
LIQUID PIPING ISOLATE PIPING

1 5/8" DOUBLE CHANNEL

NOTE:

SHEET METAL COVER
18 GAUGE GALVANIZED

ROOF

ROOF WARRANTY.
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SCALE: NONEMP502

PIPE PENETRATION DETAIL1

SCALE: NONEMP502

3-WAY VAV HEATING COIL PIPING DETAIL2

SCALE: NONEMP502

2-WAY VAV HEATING COIL PIPING DETAIL3

SCALE: NONEMP502

WALL MOUNT PIPE SUPPORT DETAIL4

SCALE: NONEMP502

SUSPENDED REFRIGERANT PIPE SUPPORT AT CEILING DETAIL5

SCALE: NONEMP502

REFRIGERANT PIPE VERTICAL SUPPORT DETAIL6

SCALE: NONEMP502

REFRIGERANT PIPE SUPPORT DETAIL7
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WEATHER TIGHT

REFRIGERANT LINES THRU
ROOF. CAULK AND MAKE

FINISHED FLOOR
GRADE

BOLT UNIT TO CURB

AIR FLOW
OUTDOOR UNIT

INDOOR UNIT

UNIT CURB
PIPE PENETRATION CURB

EXPANSION BOLT

INSULATION

ROOF DECK, SEE
ARCHITECTURAL

FLAT LOCK SOLDERED

1-1/2" WOOD SCREWS W/
NEOPRENE WASHERS

2"x12" REDWOOD FRAME.
NAIL TOGETHER WITH

2"x2" ANGLE IRON
ANCHOR TO ROOF WITH

16d NAILS

SEAMS  (TYPICAL)

24 GA. GALVANIZED
METAL COUNTERFLASH

METAL
24 GA. GALVANIZED

FLAT LOCK SOLDERED

ROOFING, SEE
ARCH. PLANS

SEAMS  (TYPICAL)

8" MIN.

SEAL ALL AROUND
PENETRATION

FLASHING

WITH 16d NAILS

ROOFING
CANT STRIP

ROOF INSULATION

STRUCTURE FOUR SIDES
WITH 3/8" BOLTS

SECURE CURB TO ROOF

3 EA. 2"x12" (OR 2"x  "
AS REQ'D FOR MIN. HEIGHT)
TREATED WOOD CURB ALL
AROUND, SIZE TO MATCH
EQUIPMENT. NAIL TOGETHER

10" MIN.

METAL COVER

MIN. PER SIDE

THAN BOLT

CORNER, OR 4'-0" O.C.

PENETRATION OF SHEET

20 GA. GI METAL COVER

SILICON SEALANT AT

1/2" LAG BOLTS AT EACH

HOLE SLIGHTLY LARGER

ROOF STRUCTURE

2x4 BRACING AT 16"

FILL SPACE WITH BATT

ON CENTER. PITCH TO

3/4" PLYWOOD WITH

EXCEED SLOPE REQ'D
BY EQUIPMENT MFR.

INSULATION

DRAIN.  DO NOT

UNIT CASING AND
CHANNEL BASE

VIBRATION PAD

1/2" DRAIN VALVE (TYP)

HOSE CONNECTION (TYP.)

TYPICAL OF ALL COOLING COILS

BALL VALVE

COOLING COIL ROWS
AS SCHEDULED

COIL SLOPED TO ALLOW
COMPLETE DRAINING

MAIN HEADER (TYP.)

HEADER (TYP.)

BALL VALVE

INTERMEDIATE DRAIN

AIR VENT (TYP.)

EQUIPMENT
SIDE

SYSTEM
SIDE

REDUCER, TYPICAL
BOTH SIDES

CIRCUIT BALANCE
VALVE

METER CONNECTION
POINTS

UNION

2

MP503

3

MP503
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SCALE: NONEMP503

SPLIT SYSTEM AC UNIT DETAIL1

SCALE: NONEMP503

PIPING ROOF PENETRATION DETAIL2

SCALE: NONEMP503

UNIT CURB DETAIL3

SCALE: NONEMP503

DRAINABLE COIL HEADER DETAIL4

SCALE: NONEMP503

CIRCUIT BALANCING VALVE DETAIL5
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GENERAL NOTES

D
D

D

D

S

FS S

S

S

PS

O
U

TS
ID

E
 W

A
LL

3" CHWR

3" CHWS

CHWP
1

CHWP
2

DP DP

3"
 C

H
W

R

3"
 C

H
W

R

3"
 C

H
W

R

3"
 C

H
W

R

GMU
1

AS
1

CH
1

3/4"
V

ET
1

EXPANSION

TANK

3" CHWR

3" CHWS 3" CHWS

3" CHWR

V
V

V
V

V
V

3/4"

1.

2.

3.

4.

PROVIDE AND INSTALL 3/4" VALVED AIR VENTS
AT ALL SYSTEM'S HIGH POINTS AND 3/4" VALVED
DRAINS AT ALL SYSTEM LOW POINTS. EXTEND
ALL VENTS AND DRAIN LINES TO GLYCOL
MAKEUP UNIT OR TERMINATE WITH HOSE
CONNECTION.

INSTALL ALL FLOOR MOUNTED EQUIPMENT ON
REINFORCED CONCRETE HOUSEKEEPING PADS.
SEE DETAILS.

SEE MI DRAWINGS FOR CONTROL AND
MONITORING OF MECHANICAL EQUIPMENT.

CONTROL VALVE PORTING IS DIAGRAMMATIC.
FIELD VERIFY ACTUAL PORTING OF TO BE
INSTALLED CONTROL VALVE(S) PRIOR TO
INSTALLATION, INSURING PROPER FLOW
PATTERN.

BLDG.
CHWS
TEMPERATURE
SENSOR

CHILLED WATER PUMP CHILLED WATER PUMP

GMU
CONTROL
PANEL

GLYCOL MAKEUP UNITCHILLER

BLDG.
CHWR
TEMPERATURE
SENSOR

3/4"

3/4"

3/4" 3/4"

PROVIDE HOSE CONNECTION

WITH BALL TYPE SHUTOFF

VALVE ON ALL DRAINS. TYPICAL.

PROVIDE VENT WITH

SHUTOFF VALVE AND

HOSE CONNECTION

AT ALL HIGH POINTS.

TYPICAL.

3/4" TO HW MAKEUP.

SEE SHEET MP602

FOR CONTINUATION.

3/4" DRAIN FROM AS-2

SEE SHEET MP602

FOR CONTINUATION.

V
V

3/4" VENT FROM AS-2

SEE SHEET MP602

FOR CONTINUATION.

3/4" VENT FROM HW MAKEUP

SRV.  SEE SHEET MP602 FOR

CONTINUATION.

PROVIDE 3/4"CW MAKEUP LINE

IF REQUIRED FOR MIXING

GLYCOL SOLUTION UNLESS

UNLESS GLYCOL SOLUTION

COMES PRE-MIXED.

3/4"

3/4"

CONTROL SENSORS AND FLOW
SWITCH FURNISHED WITH CHILLER
INSTALLED BY MECHANICAL
CONTRACTOR WIRED BY ELECTRICAL
CONTRACTOR.
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SCALE: NONEMP601

CHILLED WATER SYSTEM FLOW DIAGRAM1
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GENERAL NOTES

SS

S

PS

AS
2

ET
2

EXPANSION

TANK HEATING WATER

PUMP

3/4"

HWP
2

HEATING WATER

PUMP

3/4"

HWP
1

2-1/2" HWS2-1/2" HWS

3/4"
V 4" HWR

TEMP. SENSOR

TYP.

2-1/2" HWS AND HWR

3/4"

D V

B
1

BOILER

3/4"

2-1/2" HWS TO BLDG. HEATING SYSTEM

EXTEND VENT AND DRAIN
LINES TO GLYCOL MAKEUP
UNIT GMU-1. SEE SHEET
MP601 FOR CONTINUATION.

3/4" CW MAKEUP FROM
GLYCOL MAKEUP UNIT
GMU-1. SEE SHEET MP601
FOR CONTINUATION.

TEMP. SENSOR FOR
BOILER CONTROL
PROVIDED WITH BOILER

2-1/2" HWR FROM
BLDG. HEATING
SYSTEM

1.

2.

3.

4.

PROVIDE AND INSTALL 3/4" VALVED AIR VENTS
AT ALL SYSTEM'S HIGH POINTS AND 3/4" VALVED
DRAINS AT ALL SYSTEM LOW POINTS. EXTEND
ALL VENTS AND DRAIN LINES TO GLYCOL
MAKEUP UNIT OR TERMINATE WITH HOSE
CONNECTION.

INSTALL ALL FLOOR MOUNTED EQUIPMENT ON
REINFORCED CONCRETE HOUSEKEEPING PADS.
SEE DETAILS.

SEE MI DRAWINGS FOR CONTROL AND
MONITORING OF MECHANICAL EQUIPMENT.

CONTROL VALVE PORTING IS DIAGRAMMATIC.
FIELD VERIFY ACTUAL PORTING OF TO BE
INSTALLED CONTROL VALVE(S) PRIOR TO
INSTALLATION, INSURING PROPER FLOW
PATTERN.
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