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M001

AIR HANDLING UNIT OR
AIR CONDITIONING UNIT

ADAPTOR

SECTION
DRAIN PAN

COOLING COIL

DRAIN PLUG

MINIMUM SIZE 1-1/4". ABOVE 1-1/4" 
FULL SIZE ON UNIT CONNECTION.
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AIR

FLOW

DUCT

12" FOR ALL BRANCH DUCTS LARGER THAN 12".
*-EQUALS WIDTH OF BRANCH DUCT UP TO 12".

*

BRANCH
L.P.

AIR DUCT
MAIN L.P. SUPPLY 

45°

HAND
VOLUME
DAMPER

SCALE:
B

M001
TYPICAL LOW PRESSURE BRANCH
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UNLESS OTHERWISE INDICATED ON PLANS, MAXIMUM ANGLES SHOWN SHALL APPLY.

PLAN OR SIDE VIEW WITHOUT EQUIPMENT

AIR FLOW

20° MAX.

20° MAX.

PLAN OR SIDE VIEW WITH EQUIPMENT

30° MAX.

EQUIPMENT

30° MAX.

15° MAX.

15° MAX.

NOTE:

W x D

EQUAL SPLIT

W x D

UNEQUAL SPLIT

(TYPICAL)

BRANCH

TURNING VANES
DOUBLE THICKNESS

DUCT

FLOW
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X
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45°

X
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FLOW
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AIR

STRUCTURAL JOIST

1/2" THREADED
ROD (TYP).

1-1/4 X 1-1/4 X 3/16
ANGLE IRON SUPPORTS.

1/2" BOLT AND NUT
W/ 2" 1/2  WASHER.

NUTS AND WASHERS BOTH
SIDES OF ANGLE (TYP).

HANDLE WITH

STIFFEN BLADE

SIDE ELEVATION

DUCT

DAMPER BLADE

INSULATION

INSIDE END

QUADRANT
LOCKING

HANDLE WITH

STAND-OFF
INSULATION

1/2" (15 MM)

SECTION

DAMPER BLADE

1/8" (6 MM) CLEARANCE
ALL AROUND

OUTSIDE END BEARING

DUCT

INSULATION - IF APPLICABLE
ROUND ROD PIN

BEARING

LOCKING QUADRANT

AS REQUIRED
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SCALE:
C

M001
TYPICAL DUCTWORK TRANSITIONS
 

NTS

SCALE:
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M001
DUCT HANGER DETAIL
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FLEX DUCT

THERMAL BLANKET
INSULATION

DIFFUSER OR
GRILLE

NOTE: REFER TO
FLOOR PLANS FOR
DIFFUSER OR
GRILLE NECK SIZE

LAY-IN CEILING PAD

LAY-IN CEILING T-BAR
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M
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METAL DUCTS

1.1 SHEET METAL MATERIALS

A. GALVANIZED STEEL SHEETS:  COMPLY WITH ASTM A653/A 653M, G60 (Z180) AND A MILL PHOSPHATIZED FINISH FOR SURFACES
EXPOSED TO VIEW.

B. REINFORCEMENT SHAPES AND PLATES SHALL BE GALVANIZED STEEL DISSIMILAR MATERIALS SHALL BE SEPARATED USING
APPROPRIATE GASKET MATERIALS.

C. GALVANIZED STEEL TIE RODS THAT ARE 1/4-INCH MINIMUM DIAMETER FOR LENGTHS 36 INCHES OR LESS AND 3/8-INCH
DIAMETER FOR LONGER LENGTHS LONGER.

D. CARBON STEEL SHEETS: COMPLY WITH ASTM A/1008 10080M, WITH OILED, MATTE FINISH FOR EXPOSED DUCTS.

1.2 DUCT LINER

A. TYPE I, FLEXIBLE LINER SHALL HAVE A MAXIMUM THERMAL CONDUCTIVITY OF 0.27 BTU X IN./H X SQ. FT. X DEG F AT 75 DEG F
MEAN TEMPERATURE.

B. TYPE II, RIGID: LINER SHALL HAVE A MAXIMUM THERMAL CONDUCTIVITY OF 0.23 BTU X IN./H X SQ. FT. X DEG F AT 75 DEG F
MEAN TEMPERATURE.

C. ANTIMICROBIAL EROSION-RESISTANT COATING TESTED AND REGISTERED FOR USE IN HVAC SYSTEMS

D. WATER-BASED LINER ADHESIVE:  COMPLY WITH NFPA 90A OR NFPA 90B AND WITH ASTM C 916.

E. INSULATION PINS AND WASHERS:

1. CUPPED-HEAD CAPACITOR-DISCHARGE-WELD PINS SHALL BE COPPER- OR ZINC-COATED STEEL PIN, FULLY ANNEALED FOR
CAPACITOR-DISCHARGE WELDING, 0.106-INCH DIAMETER SHANK, LENGTH TO SUIT DEPTH OF INSULATION LINED WITH
INTEGRAL 1-1/2-INCH GALVANIZED CARBON-STEEL WASHER.

2. INSULATION-RETAINING WASHERS SHALL BE SELF-LOCKING WASHERS FORMED FROM 0.016-INCH THICK GALVANIZED
STEEL; WITH BEVELED EDGE SIZED AS REQUIRED TO HOLD INSULATION SECURELY IN PLACE BUT NOT LESS THAN IN
DIAMETER.

F. SHOP APPLICATION OF DUCT LINER IS PERMITTED.

1.3 SEALANT AND GASKETS

A. WATER-BASED JOINT AND SEAM SEALANT SHALL BE BRUSHED ON WITH A MINIMUM SOLIDS CONTENT OF 65%, A MINIMUM
SHORE A HARDNESS OF 20, WATER MOLD AND MILDEW RESISTANT AND A MAXIMUM VOC OF 75 G/L. MUST BE RATED FOR UP TO
10” WG AND FOR INDOOR AND OUTDOOR SERVICE. SHALL BE COMPATIBLE WITH METAL SUBSTRATE.

B. FLANGED JOINT SEALANT SHALL BE A SINGLE-COMPONENT, ACID-CURING, SILICONE ELASTOMERIC, TYPE S, GRADE NS, CLASS
25 AND O USE.

C. FLANGE GASKETS SHALL BE BUTYL RUBBER, NEOPRENE, OR EPDM POLYMER WITH POLYISOBUTYLENE PLASTICIZER.

1.4 HANGERS AND SUPPORTS

A. HANGER RODS SHALL BE CADMIUM-PLATED STEEL RODS AND NUTS.

B. STEEL CABLES FOR GALVANIZED-STEEL DUCTS.

C. STEEL CABLE END CONNECTIONS SHALL BE CADMIUM-PLATED STEEL ASSEMBLIES WITH BRACKETS, SWIVEL, AND BOLTS
DESIGNED FOR DUCT HANGER SERVICE; WITH AN AUTOMATIC-LOCKING AND CLAMPING DEVICE.

D. SHEET METAL SCREWS, BLIND RIVETS, OR SELF-TAPPING METAL SCREWS SHALL BE COMPATIBLE WITH DUCT MATERIALS.

E. SUPPORT GALVANIZED-STEEL DUCTS WITH GALVANIZED-STEEL SHAPES AND PLATES.

1.5 DUCT INSTALLATION

A. PROTECT ALL MATERIALS, INSTALLED AND STORED, FROM DAMAGE.

B. COVER OPENINGS BETWEEN NON-FIRE RATED INTERIOR PARTITIONS AND DUCT (OR DUCT INSULATION) WITH SHEET METAL
OVERLAPPING ON FOUR SIDES BY A MINIMUM OF 1 ½”.

C. TRIM DUCT SEALANTS FLUSH WITH METAL.  CREATE A SMOOTH AND UNIFORM EXPOSED BEAD.

D. REPAIR OR REPLACE DAMAGED SECTIONS AND FINISHED WORK THAT DOES NOT COMPLY WITH THESE REQUIREMENTS.

E. HANGERS AND SUPPORTS SHALL USE STRUCTURAL-STEEL FASTENERS APPROPRIATE FOR CONSTRUCTION MATERIALS TO
WHICH HANGERS ARE BEING ATTACHED.

F. HANGERS EXPOSED TO VIEW SHALL BE THREADED ROD AND ANGLE OR CHANNEL SUPPORTS.

G. INSTALL UPPER ATTACHMENTS TO STRUCTURES.  SELECT AND SIZE UPPER ATTACHMENTS WITH PULL-OUT, TENSION, AND
SHEAR CAPACITIES APPROPRIATE FOR SUPPORTED LOADS AND BUILDING MATERIALS WHERE USED.

H. PAINT INTERIOR OF METAL DUCTS THAT ARE VISIBLE THROUGH REGISTERS AND GRILLES AND THAT DO NOT HAVE DUCT LINER.
APPLY ONE COAT OF FLAT, BLACK, LATEX PAINT OVER A COMPATIBLE GALVANIZED-STEEL PRIMER.

I. PERFORM TESTS AND INSPECTIONS. DUCT SYSTEM WILL BE CONSIDERED DEFECTIVE IF IT DOES NOT PASS TESTS AND
INSPECTIONS.

J. CLEAN EXISTING DUCT SYSTEMS BEFORE TESTING, ADJUSTING, AND BALANCING.

1.6 DUCT SCHEDULE

A. INTERMEDIATE REINFORCEMENT SHALL BE STAINLESS STEEL.

DUCT ACCESSORIES

1.1 MATERIALS

A. REINFORCEMENT SHAPES AND PLATES SHALL MATCH OR BE COMPATIBLE WITH SHEET METAL DUCT MATERIAL.

B. TIE RODS SHALL BE STAINLESS STEEL, 1/4-INCH MINIMUM DIAMETER FOR LENGTHS 36 INCHES OR LESS; 3/8-INCH MINIMUM
DIAMETER FOR LENGTHS LONGER THAN 36 INCHES.

1.2 MANUAL VOLUME DAMPERS

A. ALL STAINLESS STEEL DAMPER WITH STANDARD LEAKAGE RATING AND LINKAGE OUTSIDE OF AIRSTREAM. USE A HAT-SHAPED
FRAME WITH STAINLESS STEEL CHANNELS, MITERED AND WELDED CORNERS, FLANGELESS FRAMES FOR INSTALLATION IN
DUCTS, STAINLESS STIFFEN DAMPER BLADES AND OIL IMPREGNATED BRONZE BEARINGS.

1.3 FLANGE CONNECTORS

A. GALVANIZED STEEL MATCHING CONNECTING DUCTWORK IN GAGE AND SHAPE. IT SHALL BE AN ADD-ON,
FACTORY-FABRICATED DEVICE WITH SLIDE-ON TRANSVERSE FLANGE CONNECTORS, GASKETS, AND COMPONENTS.

1.4 TURNING VANES

A. MANUFACTURED STAINLESS STEEL TURNING VANES WITH CURVED BLADES AND SUPPORTED WITH BARS PERPENDICULAR TO
BLADES SET. INSTALL SINGLE WALL VANES FOR DUCTS UP TO 48” WIDE AND DOUBLE WALL FOR LARGER DUCTS.

1.5 DUCT-MOUNTED ACCESS DOORS

A. STAINLESS STEEL DOUBLE WALL RECTANGULAR DOOR WITH INSULATION PER DUCT PRESSURE CLASS AND 1”X1” BUTT OR
PIANO HINGES AND CAM LATCHES. NUMBER OF HINGES SHALL BE APPROPRIATE TO DOOR SIZE. FRAME SHALL BE GALVANIZED
WITH BED OVER TABS AND FOAM GASKETS.

1.6 FLEXIBLE CONNECTORS

A. FLEXIBLE CONNECTORS SHALL BE MADE OF FLAME-RETARDANT OR NONCOMBUSTIBLE FABRICS.

B. INDOOR SYSTEM FLEXIBLE CONNECTOR SHALL BE GLASS FABRIC DOUBLE COATED WITH NEOPRENE. MINIMUM WEIGHT SHALL
BE 26 OZ/ SQ YD WITH A TENSILE STRENGTH OF 480 LBF/ INCH IN THE WRAP AND 360 LBF/INCH IN THE FILLING AT -40OF TO 200OF.

C. OUTDOOR SYSTEM FLEXIBLE CONNECTOR SHALL BE GLASS FABRIC DOUBLE COATED WITH PROOF, SYNTHETIC RUBBER
RESISTANT TO UV RAYS AND OZONE. MINIMUM WEIGHT SHALL BE 24 OZ/ SQ YD WITH A TENSILE STRENGTH OF 500 LBF/ INCH IN
THE WRAP AND 440 LBF/INCH IN THE FILLING AT -50OF TO 250OF.

1.7 FLEXIBLE DUCTS

A. NONINSULATED FLEXIBLE DUCT SHALL BE BLACK POLYMER FILM SUPPORTED BY HELICALLY WOUND, SPRING-STEEL WIRE
WITH A PRESSURE RATING OF 4” WG TO -0.5” WG AT A MAXIMUM AIR VELOCITY OF 4000 FPM AND A TEMPERATURE RANGE OF
-20OF TO 175OF.

B. INSULATED, FLEXIBLE DUCT SHALL BE BLACK POLYMER FILM SUPPORTED BY HELICALLY WOUND, SPRING-STEEL WIRE;
FIBROUS-GLASS INSULATION WITH ALUMINIZED VAPOR-BARRIER FILM. PRESSURE RATING SHALL BE 4” WG TO -0.5” WG AT A
MAXIMUM AIR VELOCITY OF 4000 FPM AND A TEMPERATURE RANGE OF -20OF TO 175OF.

C. STAINLESS STEEL CLAMPS WITH CADMIUM-PLATED HEX SCREW TO TIGHTEN BAND WITH A WORM GEAR ACTION IN SIZES 3
THROUGH 18

D. ADHESIVE PLUS SHEET METAL SCREWS FOR NON-CLAMP CONNECTORS.

1.8 INSTALLATION

A. INSTALL DUCT ACCESSORIES OF MATERIALS THAT ARE COMPATIBLE WITH DUCT MATERIALS.

B. INSTALL VOLUME DAMPERS AT POINTS ON SUPPLY, RETURN, AND EXHAUST SYSTEMS WHERE INDICATED ON DRAWINGS.
WHERE DAMPERS ARE INSTALLED IN DUCTS HAVING DUCT LINER, INSTALL DAMPERS WITH HAT CHANNELS OF SAME DEPTH AS
LINER, AND TERMINATE LINER WITH NOSING AT HAT CHANNEL.

C. SET DAMPERS TO FULLY OPEN POSITION BEFORE TESTING, ADJUSTING, AND BALANCING.

D. INSTALL DUCT ACCESS DOORS ON SIDES OF DUCTS TO ALLOW FOR PROPER USE AT THE FOLLOWING LOCATIONS:
1. DOWNSTREAM FROM DAMPERS AND EQUIPMENT.
2. ADJACENT TO AND CLOSE ENOUGH TO FIRE OR SMOKE DAMPERS, TO RESET OR REINSTALL FUSIBLE LINKS.  ACCESS DOORS

FOR ACCESS TO FIRE OR SMOKE DAMPERS HAVING FUSIBLE LINKS SHALL BE PRESSURE RELIEF ACCESS DOORS AND SHALL
BE OUTWARD OPERATION FOR ACCESS DOORS INSTALLED UPSTREAM FROM DAMPERS AND INWARD OPERATION FOR
ACCESS DOORS INSTALLED DOWNSTREAM FROM DAMPERS.

3. CONTROL DEVICES REQUIRING INSPECTION.
4. ELSEWHERE AS INDICATED.

E. INSTALL ACCESS DOORS WITH SWING AGAINST DUCT STATIC PRESSURE.

F. ACCESS DOOR SIZES:
1. ONE-HAND OR INSPECTION ACCESS:  8 BY 5 INCHES.
2. TWO-HAND ACCESS:  12 BY 6 INCHES.
3. HEAD AND HAND ACCESS:  18 BY 10 INCHES.
4. HEAD AND SHOULDERS ACCESS:  21 BY 14 INCHES.
5. BODY ACCESS:  25 BY 14 INCHES.

G. INSTALL FLEXIBLE CONNECTORS TO CONNECT DUCTS TO EQUIPMENT.

H. CONNECT DIFFUSERS OR LIGHT TROFFER BOOTS TO DUCTS WITH MAXIMUM 60-INCH LENGTHS OF FLEXIBLE DUCT CLAMPED OR
STRAPPED IN PLACE.

I. CONNECT FLEXIBLE DUCTS TO METAL DUCTS WITH ADHESIVE PLUS SHEET METAL SCREWS.

J. FULLY TEST AND OPERATE ALL DAMPERS TO VERIFY FULL RANGE OF MOVEMENT.

K. INSPECT ALL EQUIPMENT AND ACCESSORIES FOR PROPER INSTALLATION.
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