
SYMBOL DESCRIPTION
MODEL

FRAME SIZE NECK SIZE

CFM RANGE

FROM
(MIN)

TO
(MAX)

ANEMOSTAT AS STD.

REMARKS

CR
CEILING
RETURN LAY IN
PERFORATED 3PRD

3P SERIES
- -24" x 24" 22" x 22" 3PRD FOR DUCTED RETURNS

3PL FOR OPEN TO H.C. APP.

CD
PLAQUE
SUPPLY PARAGON

DIFFUSER PG

6Ø 0 200

8Ø 201 325

10Ø 326 450

12Ø 451 600

14Ø 601 750

24" x 24"

360° HORIZONTAL PATTERN

-  24"x 24" FRAME - 18" PLAQUE
   1/8" DROP FACE

NUMBER
DUCT LOCATION

SPECIFIED INSULATION
CODE REQUIREMENTS
ASHRAE 90.1-2013

SUPPLY AIR DUCTWORK
(HEATING AND/OR COOLING SYSTEMS)

RETURN AIR DUCTWORK HTG SUPPLY CLG SUPPLY HTG / CLG
 SUPPLY

RETURN

TYPE
(SEE SPECS FOR ADD'L DETAILS)

THICKNESS
(INCH)

R -
VALUE

REMARKS
TYPE

(SEE SPECS FOR ADD'L DETAILS)
THICKNESS

(INCH)
R -

VALUE
REMARKS

CONDITIONED SPACE D-1 MINERAL FIBER BLANKET 1.5 4.5
REQUIRED WHERE DUCT IS

NOT INTERNALLY LINED
- - 1.5 4.5 NOT REQUIRED NR NR NR NR

UNCONDITIONED SPACE [A] D-1 MINERAL FIBER BLANKET 2 6.0 D-1 MINERAL FIBER BLANKET 2 6.0 NR R-1.9 R-3.5 NR

NOTES:
1. DUCTWORK CONVEYING OUTDOOR AIR TO BE INSULATED WITH TYPE D-1 MINERAL FIBER BLANKET INSULATION MINIMUM 2" THICK PROVIDING VALUE OF R-6
2. PLENUMS FOR OUTDOOR AIR INTAKE OR RELIEF/EXHAUST AIR WHICH ARE EXPOSED TO OUTDOOR AIR TO BE INSULATED WITH TYPE D-1 MINERAL FIBER BLANKET 2" THICK W/ R-VALUE OF 6 OR D-2 MINERAL FIBER BOARD 1.5" THICK W/ R-VALUE OF 6.5. PROVIDE WATER PROOF FOIL SCRIM AND INSURE
EXTERIOR FACING IS WATER PROOF AFTER INSTALLATION.
3. GENERATOR EXHAUST PIPING TO BE INSULATED WITH (3) LAYERS OF 1.5" THICK TYPE P-4 CALCIUM SILICATE INSULATION MINIMUM 4.5" THICK TO LIMIT SURFACE TEMPERATURES TO 200F AS REQUIRED BY 2014 NYC MC 811.1.3
4. KITCHEN GREASE HOOD EXHAUST TO BE EXTERNALLY INSULATION WITH TYPE D-3 FIRE RATED BLANKET OR AS REQUIRED TO MAINTAIN MINIMUM 2HR FIRE RESISTANCE RATING.

[A]. INCLUDES CRAWL SPACES, BOTH VENTILATED AND NONVENTILATED, SHAFTS OUTSIDE OF BUILDING'S THERMAL ENVELOPE
[B]. INCLUDES RETURN AIR PLENUMS W/ OR W/O EXPOSED ROOFS ABOVE, SHAFTS W/IN BUILDING'S THERMAL ENVELOPE, UTILITY ROOMS WHOLLY OR MOSTLY ENCLOSED BY CONDITIONED SPACES.

APPLICATION

CODE REQUIREMENT ( ASHRAE 90.1-2013) SPECIFIED INSULATION

FLUID
OPERATING

TEMP
(°F)

INSULATION NOMINAL PIPE SIZE (INCHES) INSULATION NOMINAL PIPE SIZE (INCHES)

MEAN
RATING
TEMP

(°F)

CONDUCTIVITY
BTU.IN /(H.FT2.°F)

0.75 1.0 to
1.25

1.5 to
3.5

4.0 to
7.0

8.0 Jacket Type
(Interior

Installation)

Jacket Type
(Exterior

Installation)

0.75 1.0 to 1.25 1.5 to 3.5 4.0 to 7.0 8.0

INSULATION THICKNESS (INCHES) INSULATION THICKNESS (INCHES)

CHILLED WATER 40-60 75 0.21-0.27 0.5 0.5 1.0 1.0 1.0 P-1 MINERAL-FIBER ASJ 0.16" Aluminum 75 0.23 0.5 1.0 1.0 1.0 1.0

CONDENSATE DRAIN 40-60 - NR NR NR NR NR NR P-3 CLOSED CELL FLEXIBLE ELASTOMERIC NOT REQUIRED 0.16" Aluminum 75 0.245 0.5 0.5 0.5 0.5 0.5

NOTES:
NR - NOT REQUIRED BY CODE
1. TYPE P-1: MINERAL FIBER, PREFORMED PIPE INSULATION:
I. PRODUCTS: SUBJECT TO COMPLIANCE WITH REQUIREMENTS, ASTM C547 GLASS FIBER PIPE INSULATION WITH THERMAL CONDUCTIVITY (K FACTOR) NOT EXCEEDING 0.23 (BTU X IN) / (HR X FT 2 X DEG F) AT 75 DEG F MEAN TEMPERATURE. INSULATION SHALL BE JACKETED WITH WHITE REINFORCED ALL
SERVICE VAPOR RETARDING JACKETING. VAPOR BARRIER MASTIC SHALL BE FOSTER 30-80 OR CHILDERS CP-35. ADHESIVE SHALL BE CHILDERS CP-82. AT THE SUBCONTRACTOR’S OPTION, SELF SEALING LAP JACKETING WITH ADHESIVE RELEASE STRIPS ON BOTH THE LAP AND THE JACKET MAY BE USED. NO
EXPOSED STAPLES WILL BE ALLOWED. FIBERGLASS INSULATION SHALL BE INSTALLED IN ALL AREAS WHERE THE PIPING SYSTEM IS EXPOSED WITHIN DUCTS OR IN RETURN AND SUPPLY AIR PLENUMS. PROVIDE ONE OF THE FOLLOWING: FIBREX INSULATIONS INC.; COREPLUS 1200. , JOHNS MANVILLE; MICRO-LOK HP
II. TYPE I, 850 DEG F MATERIALS: MINERAL OR GLASS FIBERS BONDED WITH A THERMOSETTING RESIN. COMPLY WITH ASTM C 547, TYPE I, GRADE A.
III. TYPE II, 1200 DEG F MATERIALS: MINERAL OR GLASS FIBERS BONDED WITH A THERMOSETTING RESIN. COMPLY WITH ASTM C 547, TYPE II, GRADE A.
B. PRODUCTS: SUBJECT TO COMPLIANCE WITH REQUIREMENTS, TRYMER 2000 XP BY ITW INSULATION, POLYISOCYANURATE FOAM PIPE INSULATION WITH THERMAL CONDUCTIVITY (K FACTOR) NOT EXCEEDING 0.19 (BTU X IN) / (HR X FT 2 X DEG F) AT 75 DEG F MEAN TEMPERATURE. INSULATION SHALL BE
JACKETED WITH SARAN, 560 OR 520 PVDC VAPOR RETARDER TAPE AND FILM WITH SELF SEALING TAPE. ASJ PAPER IS NOT ACCEPTABLE. EACH 36”LONG PIPE INSULATION SECTION SHALL BE ADDITIONALLY SECURED WITH FILAMENT TAPE OR 2” SARAN TAPE DOUBLE-WRAPPED CENTERED ON 15”. VAPOR
BARRIER MASTIC SHALL BE FOSTER 85-20 OR CHILDERS CP-35. ADHESIVE FOR LAPS SHALL BE FOSTER 85-75 OR CHILDERS CP-82. PUMPS, VALVES AND FITTINGS SHALL BE THE FABRICATED TRYMER WITH 20 X 20 GLASS FABRIC SEALED WITH FOSTER 80-20 VAPOR BARRIER MASTIC. TYPE B
POLYISOCYANURATE FOAM INSULATION SHALL BE INSTALLED ONLY ON CHILLED AND HEATING HOT WATER PIPING (NOT EXCEEDING 300 DEG F) OR EQUAL. COMPARABLE PRODUCTS SUBJECT TO COMPLIANCE WITH THE REQUIREMENTS BY ONE OF THE FOLLOWING: APACHE PRODUCTS COMPANY, DUNA USA INC,
DUPONT, ELLIOT COMPANY
II. COMPLY WITH ASTM C 591, TYPE I OR TYPE IV, EXCEPT THERMAL CONDUCTIVITY (K-VALUE) SHALL NOT EXCEED 0.19 BTU X IN./H X SQ. FT. X DEG F AT 75 DEG F AFTER 180 DAYS OF AGING.
III. FLAME-SPREAD INDEX SHALL BE 25 OR LESS AND SMOKE-DEVELOPED INDEX SHALL BE 50 OR LESS FOR THICKNESS UP TO 1-1/2 INCHES AS TESTED BY ASTM E 84.
IV. FABRICATE SHAPES ACCORDING TO ASTM C450 AND ASTM 585
3. TYPE P-3: FLEXIBLE ELASTOMERIC: CLOSED-CELL, SPONGE- OR EXPANDED-RUBBER MATERIALS. COMPLY WITH ASTM C 534, TYPE I FOR TUBULAR MATERIALS AND TYPE II FOR SHEET MATERIALS.
I. PRODUCTS: SUBJECT TO COMPLIANCE WITH REQUIREMENTS, ARMSTRONG TYPE AP ARMAFLEX OR RUBATEX R180-FS 25/50 RATED FLEXIBLE ELASTOMER PIPE INSULATION. INSULATION SHALL HAVE A THERMAL CONDUCTIVITY (K FACTOR) OF NOT MORE THAN 0.245 (BTU X IN) / (HR X FT2 X DEG F) AT 75
DEG F MEAN TEMPERATURE WHEN TESTED BY ASTM C177 AND A WATER VAPOR PERMEABILITY OF 0.20 OR LESS WHEN TESTED BY ASTM C355 WATER METHOD. ADHESIVE SHALL BE ARMAFLEX 520 BVL. COMPARABLE PRODUCTS SUBJECT TO COMPLIANCE WITH THE REQUIREMENTS BY ONE OF THE
FOLLOWING: AEROFLEX USA INC. , AEROCEL ; RBX CORP. , INSUL-SHEET 1800 & INSUL-TUBE 180

FUNCTION

OP.
PRESS
(INCH
W.G.)

INDOOR DUCTWORK

DUCTWORK DUCT LEAKAGE
CLASS

(CL)

CONNECTED TO MATERIAL
PRESS

DIFF

DUCT SEAL.
CLASS

SUPPLY
FAN COIL UNITS, FURNACES, HEAT PUMPS, TERMINAL GALVANIZED SHEET +

OTHER EQUIPMENT +

LEAKAGE ALLOWED CALCULATED AS FOLLOWS: F = (CL)(P0.65)
WHERE:
F = ALLOWABLE LEAKAGE RATE IN CFM/100 SF OF DUCT SURFACE
CL = LEAKAGE CLASS
P = TEST STATIC PRESSURE

THE FOLLOWING SYSTEMS SHALL BE REQUIRED TO BE FIELD LEAK TESTED:
1.       SUPPLY AND RETURN DUCTWORK FROM AIR HANDLING EQUIPMENT TO INLET SIDE OF AIR TERMINAL UNIT (VAV BOXES, AIR VALVES ETC)
2.      SUPPLY AND RETURN DUCTWORK RISERS IN VERTICAL ENCLOSED SHAFTS.
3.      CONSTANT VOLUME SUPPLY AND REUTRN DUCTWORK ON SYSTEMS OVER 2" W.G. STATIC PRESSURE FROM AIR HANDLER TO BRANCH TAKE-OFFS.
4.      DUCTWORK LOCATED OUTDOORS REGARDLESS OF PRESSURE CLASSIFICATION.
5.      TOILET EXHAUST RISERS RISERS IN SHAFTS

GALVANIZED SHEET

1

2

A

A

RECT.

16

16

8

8

ROUND
FLAT OVAL

LEAKAGE
ALLOWED

(F)

RECT.

16.0

25.1

8.0

ROUND
FLAT OVAL

12.6

OUTDOOR DUCTWORK

DUCT LEAKAGE
CLASS

(CL)

RECT.

4

4

4

4

ROUND
FLAT OVAL

LEAKAGE
ALLOWED

(F)

RECT.

4.0

6.5

4.0

ROUND
FLAT OVAL

6.5

REMARKS

RETURN
FAN COIL UNITS, FURNACES, HEAT PUMPS, TERMINAL GALVANIZED SHEET +/-

OTHER EQUIPMENT +/-GALVANIZED SHEET

2

2

A

A

16

16

8

8

16.0

25.1

8.0

12.6

4

4

4

4

4.0

6.5

4.0

6.5

TOILET EXHAUST GALVANIZED SHEET +/- 2 A 16 8 16.0 8.0 4 4 4.0 4.0EXHAUST

NUMBER
MODELTYPE

INDOOR EVAPORATOR UNIT DATA OUTDOOR CONDENSING UNIT DATA

EVAPORATOR
SUPPLY

CFM
ESP

VOLTS

PHASE
CKT
BKR

MCA

MAX

EVAP
No. UNIT

No.

COND

NUMBER
MODEL

CONDENSER CAPACITY (MBH)

COOLINGHEATING

VOLTS

PHASE
CKT
BKR

MCA

MAX
COMP.

ARI
SEER

LOCATION &
SERVICE

EVAP

24
WALL

MOUNTEDSEE PLANS PKA-A24KA6

HEATING
CAPACITY

MBTU

COOLING
CAPACITY

MBTU

- 24.0
1

208 CU

24
-

DIMENSIONS

14-3/8" X
46-1/16" X
11-5/8"

-
30.0

18.0

1

208
- 17

-

1
PUY-A24NHA6

MITSUBISHI AS STD

(LXWXH)
DIMENSIONS

(LXWXH)

NOTES:

RLA

WEIGHT

163

ALL UNITS PROVIDED WITH R-410A REFRIGERANT, MANUFACTURER WIRED THERMOSTAT. ALL REFRIGERANT PIPE SIZING AND ROUTING TO BE PER MANUFACTURER BASED ON FINAL
FIELD CONDITIONS AND ROUTING.

24.0

H/L

775/
635

(LBS)
WEIGHT

46

(LBS)

HEATING HOT WATER 105-140 100 0.22-0.28 1.0 1.0 1.5 1.5 1.5 P-1 MINERAL-FIBER ASJ 0.16" Aluminum 100 0.24 1.0 1.0 1.5 1.5 1.5

1 SLOT
LD-1.5C CONCEALED

CEILING SUPPLY
LINEAR DIFFUSER 1-1/2" SLOT

FFCM150 CEILING
1-1/2"

OPENING
3-5/16" 0 90/ FT

LATERAL ADJUSTMENT BAR
REMOVED ON LINEAR DIFFUSER
USED FOR RETURN

WATTS/FTDESCRIPTION

X'-X"

EBB

NO

150

PHASE

208 1

VOLTS R E M A R K S :     

5 X 3

MODEL NO.

SBT
-PROVIDE WITH DISCONNECT AND UNIT MOUNTED THERMOSTAT.ELECTRIC

DRAFT BARRIER
HEATER

1. MATERIALS FOR PIPE & FITTINGS

1.1. ALL STEEL PIPING SHALL BE TYPE ASTM-A-53 GRADE B SEAMLESS UNLESS NOTED OTHERWISE.  FURNACE BUTT WELD PIPE IS NOT ACCEPTABLE.  ALL PIPE
SHALL BE OF THE DOMESTIC MANUFACTURER, DELIVERED TO THE JOB PROPERLY PRIMED AND MARKED AND SUPPLIED WITH THE INTERIOR SURFACES CLEAN
AND RUST FREE.  EACH END SHALL BE CAPPED TO AVOID THE RUSTING OF THE INTERIOR SURFACE.  PIPING FOUND TO BE IN VIOLATION OF THIS SPECIFICATION
MAY BE REQUIRED TO BE REMOVED FROM THE JOB SITE WHETHER OR NOT ALREADY INSTALLED.

1.2. ALL STEEL PIPE SHALL BE MANUFACTURED IN THE UNITED STATES BY LACLEDE, LTV, MAVERICK, NEWPORT, SAWHILL, TUBULARS, TEX-TUBE, US STEEL, OR
WHEATLAND.  SUBMIT MILL CERTIFICATIONS FROM THE PIPE MANUFACTURER REFER TO SECTION 15010 FOR REQUIREMENTS.

1.3. ALL COPPER TUBING SHALL BE NOT LESS THAN 99.9 PERCENT PURE COPPER, AS MANUFACTURED IN THE UNITED STATES BY REVERE COPPER AND BRASS
CO., CHASE BRASS AND COPPER CO., INC. BRIDGEPORT BRASS CO., HALSTEAD, MUELLER OR WOLVERINE WHEREVER POSSIBLE, TUBING SHALL BE
CONTINUOUS WITH COUPLINGS UP TO 20 FEET IN LENGTH.  TUBING SHALL CONFORM TO ASTM B88.

1.4. PIPING SPECIFICATIONS SHALL BE SUBMITTED WITH SHOP DRAWINGS.

1.5. PROVIDE DIELECTRIC FITTING FOR ALL CONNECTIONS OF DISSIMILAR METALS. BRASS FITTINGS ARE NOT ACCEPTABLE.

SERVICE SIZE PIPE FITTINGS

CHILLED, HOT WATER,
AND RISERS-(UP TO
300 PSIG), VENTS AND
RELIEFS

CONDENSATE
PIPING

VENTS AND RELIEFS

2-1/2" AND UNDER
150 PSI AND UNDER MALLEABLE IRON 150
LB., SCREWED 151 PSIG-300PSI: MALLEABLE
IRON300 LB. SCREWED

3"-10" SCHEDULE 40, ASTM-A53, GRADE B, SEAMLESS
TYPE "S"

SCHEDULE 40 WELD END

4" AND UNDER COPPER TYPE L HARD DRAWN WROUGHT OR COPPER WITH LEAD FREE 95/5
SOLDER OR BRAZED

SAME MATERIALS AS PIPE SYSTEMS THEY
SERVE

SAME MATERIAL AND FITTINGS AS SYSTEMS
THEY SERVE

COPPER TYPE K, HARD DRAWN

ENCLOSURE
H  x  W

37-1/8" X
37-3/8" X
14-3/16"

UNIT NO
CFM

TYPE NOM
L  x  D  x  H

PHYSICAL SIZE

NO. OF
ROWS

CFM BHP PHASE

WATTS

ESP

RPM

MOTOR DATA

VOLTS
CAPACITY

H20
LVG

MBH
LVG
AIR

HEATING COIL DATA

H20
ENT ENT

AIR
NUMBER
MODEL REMARKS

CAB
1 240 2

0.13

626

1

115

15
160

180
10.8

144

72 TRANE
FFHB020

HORIZONTAL
CONCEALED

MODEL C

UNIT MOUNTED
DISCONNECT

TRANE AS STD.

240

-

P.D.
FT H20

GPM

5.1

1.1

(LBS)
WEIGHT

81

TYPE
FILTER

1"
THROW

MODEL #DESCRIPTION

1
AV

NO

RF-11

DUCT SIZE

16X12

SERVICE R E M A R K S :     

2100

PRESSURE
INDEPENDENT
AIR VALVE

ANEMOSTAT AS STD.

CFM

SEE
DWG

M-030

W X H

PLACEHOLDER FOR IT SPLIT SYSTEM.
FINAL UNIT TO BE DETERMINED
PENDING IT REQUIREMENTS. SEE NOTE 3
ON DRAWING M-101

2
AV

RF-11 16X12 2280
PRESSURE
INDEPENDENT
AIR VALVE

SEE
DWG

M-030

3
AV

RF-11 18X14 2280
PRESSURE
INDEPENDENT
AIR VALVE

SEE
DWG

M-030

4
AV

RF-11 36X14 7960
PRESSURE
INDEPENDENT
AIR VALVE

SEE
DWG

M-030

5
AV

RF-11 42X20 7960
PRESSURE
INDEPENDENT
AIR VALVE

SEE
DWG

M-030

6
AV

RF-11 36X14 8400
PRESSURE
INDEPENDENT
AIR VALVE

SEE
DWG

M-030

7
AV

RF-11 42X20 8400
PRESSURE
INDEPENDENT
AIR VALVE

SEE
DWG

M-030

28-1/16 X
27-3/16 X
10-1/16

1 SLOT
LD-1.5C2 CONCEALED

CEILING SUPPLY
LINEAR DIFFUSER 1-1/2" SLOT

FFCM150 CEILING
1-1/2"

OPENING
3-5/16" 0 60/ FT

LATERAL ADJUSTMENT BAR
REMOVED ON LINEAR DIFFUSER
USED FOR RETURN

LENGTHMODEL NUMBER

1
DS

NO

3'

FACE R E M A R K S :     

20X12
RD-MV-F1 X 36

VELOCITY

OCTAVE
BAND

HZ

1 2 3 4 5 6 7 8

63 125 250 500 1K 2K 4K 8K

-1250

0

+1250

(FPM)

5 9 14 16 18 14 12 10

4 8 13 16 17 14 12 10

4 7 12 15 17 15 12 10
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