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EXISTING INSULATION AND 

BUILT-UP ROOFING

N.T.S.

N.T.S. 20
TYPICAL DUCT TRANSITIONS

TYPICAL DUCT DETAIL
21N.T.S.

N.T.S.
17

TYPICAL TOILET EXHAUST FAN DETAIL

3/8" HANGER ROD AND

VIBRATION ISOLATOR

(TYP. FO 4)

EHAUST FAN

MASONERY

WALL CAP

W/INSECT SCREEN

FLEXIBLE CONNECTION

BACK DRAFT DAMPER

GRILLE

12

1516

19

14

13

7

11

8

9

6
5

4

2

1

FLEXIBLE CONNECTION

ROOFING MATERIALS

ROOF

DUCT SLEEVE

R
E
T
U
R
N

ROOF CURB

PREFABRICATED

COUNTER FLASHING

S
U
P
P
L
Y

RIGID INSULATION

ROOFTOP UNIT SUPPORT DETAIL

ROOFTOP 

AIR HANDLING UNIT

ROTATION

(90 DEG)

STEEL ANGLE BLADE

STOP, BOLT TO DUCT

1/4" CLEARANCE

ALL-AROUND

DUCT

BEARING FITTING,
BOLT TO DUCT

ENSURE BOLTS CLEAR

BLADE, OR INSTALL
THEM IN OPPOSING

CORNERS AWAY FROM

BLADE ROTATION

BLADE POSITION LOCKNUT

HANDLE WITH SET SCREW,

ALIGN HANDLE WITH DAMPER

BLADE

ROD POSITIONING NUT

2" STAND-OFF BRACKET,
BOLT TO DUCT

3/8" DIA. THREADED ROD

16 GA. STEEL BLADE

2"

1. DAMPERS FOR ROUND DUCTS SHALL BE SIMILAR TO THE DAMPER SHOWN ABOVE.

2. ENSURE THAT FULL 90 DAMPER BLADE MOVEMENT IS UNOBSTRUCTED.

3. FOR DUCT HEIGHTS MORE THAN 12", PROVIDE FACTORY-FABRICATED OPPOSED BLADE DAMPERS

12" MAX.

(ADJUSTABLE SINGLE-BLADE BALANCING TYPE)

NOTES:

STEEL CLAMP, BOLT TO BLADE,
PROVIDE AN ADDITIONAL ANTI-SLIP

BOLT THRU THE ROD

N.T.S.

MANUAL DAMPER

N.T.S.

TYPICAL FLEXIBLE CONNECTION DETAIL

1. LOUVER/DAMPER ASSEMBLIES TO BE 

ASSEMBLED AT LOUVER MANUFACTURER 

FACTORY.

N.T.S.

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.

DUCT HANGER DETAIL
N.T.S.

NUTS AND WASHERS BOTH

SIDES OF ANGLE (TYP).

11. INSTALL REMAINING PIPING AND CONDUIT.

10. SPRAY URETHANE FOAM INSULATION IN THE VOID SPACE AROUND THE PIPES IN THE HOLE THROUGH THE ROOF.

GALV'D STEEL CAP AND RAIN HOOD,
SECURED TO FLASHING WITH SCREWS

3" O.C., DRILL HOLES IN SIDE UNDER
HOOD TO SUIT PIPING

GALV'D STEEL FLASHING, NAIL 3" O.C.

2 X 10 TREATED WOOD BLOCKING,
SECURE TO ROOF WITH STEEL ANGLE

CLIPS USING 1/4" DIA. LAG SCREWS

AND EXPANSION ANCHORS

2 LAYERS OF 15 LB. FELT STRIPPING,
SET IN PLASTIC CEMENT AND INTERLACED

WITH EXISTING ROOFING

CONCRETE ROOF

2 X 4 TREATED WOOD NAILER,
CHISEL OUT AROUND CLIPS

FILL SPACE WITH EXPANDING

URETHANE FOAM INSULATION

(AFTER INSULATING PIPES)

STEEL PIPE HANGER, ATTACH TO
CEILING WITH 1/4" DIA. EXPANSION

ANCHORS

REFRIGERANT PIPING AND ELECTRICAL

CONDUIT (PIPE INSULATION NOT SHOWN)

8" DIA. OPENING

CLAMP, TYP.

SLOPE

TOP

3. INSTALL THE PIPE HANGER SUPPORT.

6. INSTALL THE PORTION OF ELECTRICAL CONDUIT THAT WILL PASS THROUGH

  THE NEW ROOF OPENING AND HOODED FLASHING CAP.

7. DRILL THREE SEPARATE HOLES IN THE HOODED FLASHING CAP FOR THE TWO

  PIPES AND ONE ELECTRICAL CONDUIT.

8. INSTALL THE HOODED FLASHING CAP.

INSTALLATION SEQUENCE

4" TREATED WOOD CANT STRIP,
NAIL 3" O.C.

1. CORE DRILL THE HOLE THROUGH THE ROOF.

2. INSTALL THE BLOCKING, CANT, ROOFING, AND FLASHING AS INDICATED.

4. INSTALL THE VERTICAL SECTIONS OF THE NEW PIPES AND PROVIDE AN

  ELBOW AND A SHORT LENGTH OF HORIZONTAL PIPING ON EACH PIPE.

5. INSULATE THE INSTALLED SUCTION LINE REFRIGERANT PIPE.

9. CAULK AROUND THE PIPE AND CONDUIT HOLES IN THE CAP AND ALSO ALL FLASHING SEAMS.

N.T.S.

PIPING & CONDUIT ROOF PENETRATION

45

2" W.G.

STATIC 

AND LESS

3" W.G.

STATIC

4" W.G.

10" W.G.

S = SIDE OPPOSITE HINGES, T = TOP, B = BOTTOM

12" x 12"

16" x 20"

24" x 24"

12" x 12"

16" x 20"

24" x 24"

12" x 12"

16" x 20"

24" x 24"

SIZE

NO.

HINGES

2

2

3

2

2

3

2

3

3

1-S

2-S

2-S

1-S

1-S,1-T,1-B

2-S,1-T,1-B

1-S,1-T,1-B

2-S,1-T,1-B

2-S,2-T,2-B

FRAME    DOOR    BACK

24

22

22

22

20

20

20

18

18

26

24

22

22

20

20

20

18

18

26

26

26

26

26

24

26

24

24

METAL GAGE
NO.

LOCKS

BUTT HINGE 1" x 1", OR PIANO HINGE

FRAME 2

HINGE POS. 2

FRAME 3

HINGE POS. 3

VIEW PORT

IF SPECIFIED

FRAME 1

HINGE POS. 1

LOCK

TYPE 1

SASH

LOCK

DOOR A

DOOR B

GASKETDUCT

DUCT

ACCESS

PANEL

PANEL IS DUCT GAGE (MIN.)
WITH SCREWS AT 8" MAX. SPACING

LOCK TYPE 2

1 1/4"

DUCT

FRAME 2

DUCT ACCESS DOORS
N.T.S.

DOOR

TO

DESIGNER'S NOTE:

AIR HANDLER UNIT DRAIN TRAP DETAIL WHERE X = STATIC PRESSURE IN PAN

BLOW THRU

DRAW THRU

1" (25 MM)

2" (50 MM)

UNIT TYPEA

2X

X

B

PITCH DOWN TOWARD DRAIN

SAME SIZE AS THE NIPPLE ON THE

DRAIN LINE SHALL BE AT LEAST THE

1" (25 MM)

CLEAN OUT

DRAIN PAN

OPEN DRAIN

B

A
DRAIN PAN

PLUS X

MINIMUM

AIRFLOW

16 GAUGE DAMPER BLADE,

8" LONG, FULL DEPTH

SUPPLY AIR DUCT

ROD, LENGTH TO SUIT
FULL ADJUSTMENT IN

HINGES

1" HEM TURNED

BACK SMOOTH

1. PROVIDE TWO ADJUSTING RODS FOR DUCTS OVER 24" DEEP.

OF DUCT

NOTES:

GLIDE WITH SET SCREW

BALL-IN-SOCKET ROD

BOTH DIRECTIONS

PUSH-PULL ADJUSTING

N.T.S.

TYPICAL SPLITTER DAMPER

ROOF MOUNTED EXHAUST FAN DETAIL

BIRD SCREEN ALL AROUND

FOAM RUBBER GASKET

APPLIED TO UNDERSIDE

OF FAN CAP

POWER VENT WITH 

DISCONNECT SWITCH

NON-FERROUS FASTENER

FOR ACCESS TO MOTOR

GRAVITY DAMPER

SEE ARCH.DWGS FOR

ROOF DETAILS

ALUMINUM CURB CAP

PRE-FAB CURB BY

MECHANICAL CONTRACTOR

N.T.S.

PERMISIBLE DUCT BRANCH TAKEOFF

W R=W

R

W

R

R=W

30|

AIR FLOW

30| MAX. ON CONTRACTING

PERMISIBLE ELBOWS

20|

AIR FLOW

R

W

PERMISIBLE TRANSITIONS

20| MAX. ON DIVERGING

R=W
R

W R=W

45| 45|

ROUND TO ROUND

AIR FLOWAIR FLOW

RECTANGULAR TO ROUND

RECTANGULAR TO RECTANGULAR

A SQUARE ELBOW IS PERMISIBLE ONLY 

WHERE SHOWN ON DRAWINGS OR BY REQUEST

GRADUATED TOP OR 

SIDE TAKE-OFF

FOR DUCTWORK 2" S.P. OR GREATER SEAL 

ALL TRANSFERSE JOINTS, LONGITUDINAL 
SEAMS AND FITTING CONNECTIONS WITH 

HARDCAST SMACNA SEAL CLASS A.

FOR DUCTS LESS THAN 2" S.P. 

SEAL ALL TRANSVERSE JOINTS 

AND FITTING CONNECTIONS WITH 

HARDCAST SMACNA SEAL CLASS C.

OPTIONAL DUCT CONNECTION 

TO DIFFUSER USING A LINED 

BOOT.

THREADED ROD 

TRAPEZE HANGERS ON 

DUCTS 36" AND LARGER. 

SEE SPEC.

DOUBLE WALL TURNING VANES IN 

SQUARE ELBOWS.  USE RADIUS 

ELBOW WHERE POSSIBLE.

FLANGED TYPE CONNECTION, 

DUCTMATE, OR EQUAL.

NOTES:

SIDE TAKE-OFF, 
RECTANGULAR 

TO ROUND.

DUCTS 19" WIDE AND LARGER 

WITH MORE THAN 10 SQUARE 

FEET OF UNBRACED PANEL SHALL 

BE CROSS BROKEN OR BEADED.

SUPPORT CEILING 

DIFFUSER ON T-BAR.

SINGLE BLADE DAMPERS SHOWN. 

PROVIDE MULTIBLADE DAMPERS FOR ALL 

DUCTS 12" DEEP AND LARGER.

ALL SUPPLY DUCTS ARE INSULATED. (SEE 

SPECS FOR INSULATION TYPE.)

VOLUME DAMPER WITH 

LOCKING  QUADRANT.

FAN

OUTLET/INLET

1-1/2" POCKET SLIP

20 U.S. GAGE STEEL

3"-4" (10" MAX.)

DUCT IMPREGNATED FABRIC

FIRE RESISTANT RUBBER

SHEET METAL SCREWS

ON 4" CENTERS

1" x 1/8"

BAND IRON

N.T.S.

LOUVER/DAMPER DETAIL

  RECOMMENDATIONS.

  WITH LOUVER MANUFACTURER'S

  TO BE IN ACCORDANCE

4. INSTALLATION OF LOUVER

  LOUVER MANUFACTURER.

  SIZED AND INSTALLED BY

3. MOTOR ACTUATORS TO BE

   LOUVER MANUFACTURER.

   SILL  TO BE PROVIDED BY

2. CLIP ANGLES AND EXTENDED

NOTES:

WALL EXTERIOR.

FINISH TO MATCH

DAMPER ASSEMBLY.

COMBINATION LOUVER/

LOUVER

WALL CLIP

METAL PANEL

U CHANNEL FRAME

EXTENDED SILLCLIP ANGLES

BIRDSCREEN

MOTORIZED DAMPER

45 STORM BLADE

CONCEALED LINKAGE

MOTOR ACTUATOR

PARALLEL BLADE

T-BAR TYPE

LAY-IN SUPPLY AIR

SUPPLY AIR DIFFUSER DETAIL

DIFFUSER W/ROUND

SUSPENDED CEILING

N.T.S.

NECK & O.B.D.

DIMENSIONS

BRANCH DUCT

EQUAL TO REQ'D

WIDTH, BUT MIN. 4"

1/4 BRANCH DUCT

AND BOTTOM

1" MIN. ON TOP

MAIN DUCT

AROUND

SEAL ALL

AND BOTTOM

1" MIN. ON TOP

MAIN DUCT

AROUND

SEAL ALL

ELBOW RINGS

ADJUSTABLE

AIRFLOW

SUPPLY

BRANCH DUCT DIA.

EQUAL TO REQ'D

N.T.S.

TYPICAL BRANCH TAKE-OFF FITTING

45
45

  4'-0" OMIT MIDDLE MEMBER.

2. FOR LENGTHS LESS THAN

1. ALL WELDED CONSTRUCTION

TYPICAL SUPPORT FRAME DETAIL

NOTES:

6" X 6" X 3/8"

SCH. 40 (TYP)

2" PIPE COLUMN
3" X 3" X 1/4" (TYP)

BOLT (TYP)

3/8" EXPANSION

THICK PLATE

AS

REQ'D.

LENGTH TO

SUIT EQUIP.

WIDTH TO

SUIT EQUIP.

N.T.S.

DUCT

20 GAGE GALVANIZED

STEEL COLLAR (EXPOSED

ONLY). SECURE TO WALL
ON 6 INCH CENTERS

(MINIMUM 4 FASTENERS

PER SIDE).

CMU WALL

GROUT

20 GAGE GALVANIZED

STEEL SLEEVE

OR RIVETED TO SLEEVE

INSULATION

1" CLEARANCE BETWEEN

DUCT PENETRATION THROUGH WALL

(NOT APPLICABLE TO FIRE-RATED WALLS)
N.T.S.

2"x2"x1/4"       TACKWELDED

INTERIOR OF ROOF

STRUCTURE.

DUCT SECTION DOWN

FROM ROOF MOUNTED

EQUIPMENT, DUCT

DIELECTRIC FLEX

DUCT CONNECTION.

DUCT RISER SUPPORT,
USE MIN. 1-1/2" x

1-1/2" x 1/8" ANGLE

AND MIN. 3/8" HANGER ROD.

TO BE FULL SIZE OF

EQUIPMENT'S CONNECTION.

DIELECTRIC FLEX DUCT CONNECTION

N.T.S.

TYPE HSN HANGER.

12"

#4/0 BARE CU RUN TO

FOR CONNECTION DETAILS.

DETAIL FOR ROOF PENETRATIONS

12"

EQUIPMENT

DAMPER

ROUND NECK

P
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