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SAMPLE SITUATION WITH A TERMINAL REQUIRING .15” (37 Pa) STATIC,
A BRANCH DAMPER REQUIRING .15" (37 Pa) STATIC, DUCT DESIGNED FOR .1 LOSS/100 FT
(25 Pa/30 m) AND FITTING LOSSES EQUAL TO STRAIGHT DUCT LOSS THE
CIRCUIT CAN BE 100 L.F. {30 m) LONG BEFORE 172" (125 Pa) LOSS IS EXCEEDED.

TYPICAL - .15 (37 Pa) NEGATIVE STATIC BEHIND TERMINALS
(125 Pa) @ (250 Pa)
3

TO ROOF VD (187 Pa)
STATIC

I (125 Pa)
t ' ’ /(125 Pa) Q
( (250 Pa)
vD.
AIR HDLG UNIT EXTERNAL STATIC IS 1.5'W.G.
(375 Pa) FAN STATIC IS 3'W.G. (750 Pa)
wepp,  RAFAN D @s0pPe)  ZZAF O
. -7 -1.5" RRT-3 (187 Pa) R
(50 Pa) (174 Pa)  (378Pa) (375 Pa) SOUND (187 Pa) ! [,
STATIC STATIC STATIC STATIC Tmp STATIC §
/ 5
Z11] T J
ae (AR ( ]I [sr ] xt [ ][>
; K
¢ 1500 Pay (2| (250 Paj g\'
4 LOUVER
ELIM
THE NUMBER ASSIGNS PRESSURE CLASS
WHICH WILL ACCOMODATE MAXIMUM
OPERATING PRESSURE IN THE DUCT SUBSECTION.
THE SYMBOL CONTINUES THE ASSIGNMENT
UNTIL THE DUCT TERMINATES OR ANOTHER OR 3" (750 Pa)
SYMBOL APPEARS. (500 Pa) 4" (1000 Pa)
MEANS 1" (250 Pa) 6" (1500 Pa)
W.G. CLASS ;
/ TABLE 1-1 /’
250Pa) < 1 112 > (125 Pa)
(500 Pa) (250 Pa) t
| | !
TERMINAL .
| uNIT l\ } —
(BOX} ~-/
| l
N 'N'SUPERSCRIPT VARIABLE VOLUME UNITS, MIXING BOXES,
IS USED TO CLARIFY ETC. REQUIRE A MINIMUM OPERATING
(500 Pa) NEGATIVE PRESSURE PRESSURE, BUT THE DUCT SHOULD BE
DUCT ON CERTAIN LESS ASSIGNED A CLASS FOR THE MAXIMUM
0BVIOUS APPLICATIONS. OPERATING PRESSURE THAT MAY OCCUR.
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ROD WITH INTERNAL AND
EXTERNAL NUTS

(A)

IN GENERAL THESE ARE ALTERNATIVES.
FOR SPECIFIC LIMITS SEE TEXT AND
FIGURE 1-3.

BOLT OR MACHINE

SCREW /

TUBING OR CONDUIT TUBING
WITH THREADED INSERTS ENCASED ROD
B (€)

PIPE, TUBING OR CONDUIT WITHOUT THREADED INSERTS MAY BE BRAZED OR WELDED TO THE DUCT WALL.

T-15, T-21, T-24
AND T-25 SERIES
SCREW OR JOINTS
RIVET; FOUR WELD
MINIMUM /
7

(&Y

JOINT (25 mm)
_\ - FROM JOINT
p. ! N
WELD
OPTION: WELD
TIE ROD 14 GA.
(1.8 mm) PLATE TO ONE
PLATE SIDE; SCREW
4" (100 mm) OR RIVET THE
ol SQUARE  (G) OTHER SIDE
1" (25 mmy) - (25 mm)
JOINT ///L FROM JOINT JOINT \ / resom
[ \ ! . ; ‘

(E)
@5
18
10
(+)
SE

WELD ON HEEL

\ 1" x 1/8" STRAP

(F) STRAP BOLTED TO DUCT

mm X 3 mm). 1/4" (6 mm) MIN. BOLT WITH

" (3 mm) SIDE FRICTION LOCK FEATURE
FACE AIRFLOW {+} PRESSURE SERVICE ONLY
PRESSURE

RVICE ONLY

[\

1.42




)

aj
L ]
[4 r g
®)
fh
T 3
T
©)
[»] D . D= 1"(25 mm) MAX.
)

TIE INTO INTERMEDIATE TYPE
REINFORCEMENT BACKING UP
T-3, T-6A, T-8A, T-14, T-16,

T-21. T-24 AND T-25

TIE ROD
FIGURE 1-2A,8,CORF

FASTENERS

ON NEGATIVE PRESSURES

OF 4" W.G. (1000 PA) OR

MORE T-16 AND T-21A
REINFORCEMENT MUST FASTEN
TO THE FLANGES. BOLT AT

8" (200 mm) MAX. INTERVALS

J"—— ONLY ONE TIE AT JOINT T-22

TIE INTO EACH DUCT SECTION
END ON JOINTS T-21, T-24,
AND T-25 UNLESS ANGLE

OR ZEE BACKUP IS USED.

SEE TIE ROD TEXT AND SEE ALTERNATIVES ON FIGURE 1-2.




























SUCCL L1dICL 1AL,

1.60

]

T-3 - REINFORCED T2

(76 mm}
MAX, ——-i 3 |'"l<——
]

.

ﬁ les| i USED PER THE FIRST EDITION IF ACCEPTABLE
e &l

T-1 - DRIVE SLIP STANDING DRIVE SLIP

16 GA.
(1.61 mm) |n
" (25 mm) |l
|
L i '
% [— e
_ _

T4,9,17,18,19, 20, AND 22, OMITTED
DUE TO INFREQUENT USE, MAY STILL BE

TO THE SPECIFYING AUTHORITY.

=

RIVET OR
WELD

GASKET

COMPANION ANGLES
{CAULK OR GASKET)
T-22

— 12127 mm)

T T

_
PLAIN "S" SLIP T-6 HEMMED "S" SLIP REINFORCED “S” SLIP T-8 DOUBLE "$" SLIP
15 (T-6a REINFORCED) T7 (T-8a REINFORCED)
I ' Y
H 1
H W
L L [
\7
_ e
—_—
STANDING S STANDING S (ALT.) STANDING S (ALT.) STANDING S
T-10 T-1 T2 (BAR REINFORCED)
T13
b n 1
(H-3 mm) H-1/8 ot Hl
* o==a !
STANDING § STANDING SEAM ANGLE REINFORCED T-21 WELDED FLANGE
{ANGLE REINFORCED) T-15 STANDING SEAM (T-213 REINFORCED W.F )
T-14 T-16

SEE TIE ROD OPTIONS
AND JOINT SPECIFICATIONS

G271

FLANGED
(WITH GASKET)
T-24

T G
1

GASKET
FLANGED FLANGED FLANGED SLIP-ON
{WITH GASKET) {WITH GASKET) (WITH GASKET) FLANGE
T-24A T-25a T-25b (CONSULT MFRS.)
FIG. 1-4 TRANSVERSE (GIRTH TS
1.61
13"

S1

CT

01
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RIS AN ALLOWED RE NFCRCEMENT
INTERVAL

TOP AND BOTTOM JOINTS <>
MUST QUALIFY AS
REINFORCEMENT
<
INTERMEDATE
INFORCEMENT
”

UNRENFORCED SIDE
SEE CROSSBREAK OR BEADWNG TIE ENDS OF REINFORCEMENTS AT 4 W G 100C Par ANO UP
RECU REMENTS ONFIG 148

AR (G ¢ S )

REINFORCEMENT INTERVAL SPACING
PER SCHFDULFS FOR FACH DUCT

DIMENSION

\«‘9\)\&
INTERVALS NEED NOY ‘59‘5
NECESSAR LY COINCIDE o

ON ADJACENT SIDES
WTERMEDIATE
REINFORCEMENT

END TIES ARE
~s—— REQUIRED AT 4w G {1000 Pal AND UP
JON INTERMEDIATE AND JOINT REINFORCEMENTS)




°L
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|

* TACK WELD
ALONG
ALTERNATE
WHEN REINFORCEMENTS SIDES OF THE
OCCUR AT THE SAME LOCATION &
ON ADJACENT SIDES AT 4" W G (1000 Pa)

STATIC AND OVER, TIE THE ENDS

WITH 5167 {8 mm) BOLTS OR RIVETS

OR ADEQUATE WELDS.

WHEN WELDING USE TWO

PARALLEL WELDS

ALTERNATIVE CORNER TIE

X = 127 (309 mm) MAXIMUM FASTENER (TACK WELD, "SPOTWELD, BOLT, SCREW OR RIVET) SPACING
WHEN END TIES ARE USED THE 7 (59 mm) INTERVAL MAY BE OMITTED ’\

x x X X
H
oucT —
4 M N T ANGLE TiE
TEROD 1x1%12 GA
14716 4 mm) 25%25X2.75 mm)
TIE REQUARE D OUTSIDE
£— OF DUCT ON TWO-SIDE REINF MIN MINIMUM
AT 4° W G (1OCC Pa AND OVER
NEGATHVE PRESSURE TIE ALTERNATIVES FOR TWO-SIDE REINF
OPTION
1-11R O F 0 C T [ACHMENT

TIE RODS LOCATED AT EQUAL
SUBDIVISIONS OF W BUT
NOT OVER 60" (1524 mm)

DUCT REINFORCEMENT

JOINT TYPE

1S OPTIONAL

AMONG

T-8A,T-16,

T-21A, T-22,

T-24, T-25A

AND T-25B. REINFORCMENT SiZE / SPACING
12TO3"W.G. (125TO750Pa) ... ... 1L, @212 (0.75 M)
4"W.G.(1000Pa)......... ........ J @212 (0.75M)
6"W.G. (1500Pa) .................. K@ 2" (0.60M)

NOTES 10°W.G.{2500Pa) ................. L.@ 2" (0.60 M)

. SEE TIE ROD TEXT.

2. USE 18 GAGE (1.31 mm) DUCT FOR 6" W.G. (1500 Fa) STATIC OR LESS AND 16 GAGE FOR
10" W.G. (2500 Pa).

3. ON 10" W.G. (2500 Pa) THE MAXIMUM TIE ROD INTERVAL ACROSS THE WIDTH IS 48" (1.2 M).

. SEE REINFORCEMENT ATTACHMENT IN FIGURE 1-11.

FS

5. SEE SUPPORT OF LARGE DUCTS IN FIGURE 4-6. DUCTS MUCH OVER 100" (2540 mm) WIDTH MAY
REQUIRE OTHER INTERNAL SUPPORTS FOR SHAPE RETENTION UNLESS THEY ARE SUPPORTED
AS SHOWN IN FIGURE 4-6.







FASTENER
INTERVAL

——

WELD ANGLES
TOGETHER AT
CORNERS
CORNER DETAIL
COMPANION ANGLE T-22

38" (9.6 mm)

\ SEAL CORNER

AAAAAAMARIAAY

£
g

A
SRR Y

—_—_rTaeaaTSTSSESESSESsSssy

T-2t ALTERANATE WITH EDGE
WELDED LONGITUDINAL SEAM

T-21 CONTINUOUS EDGE
WELD OR BRAZE

WELD
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ANY TEE FLANGE

BOLT OR RIVET FASTENING THIS ILLUSTRATION DEPICTS

1" (25 mm) MAX. FLANGES FORMED ON THE
FROM THE END AND ENDS OF DUCT. THIS DOES

AT 6" (150 mm) NOT PRECLUDE SATISFACTORY

MAX. INTERVALS
FLANGES.

GASKET ISUSED

MATING OF DISSIMILAR

IN THE JOINT

CONTINUOUS

CLEATS MAY

8E USED

2" W.G. (500 Pa)

MAXIMUM FOR

THIS APPLICATION.

CORNER PIECES A SECURELY ATTACH

ARE NOT REQUIRED. w ADDITIONAL METAL

CLIPS ON FLANGES AT

CONTINUOUS 15" (381 mm) MAXIMUM
GASKET TO EFFECTIVELY CENTERS FOR 3* W.G. (750 Pa)
SEAL FLANGES STATIC OR LESS AND AT
AND 12" (305 mm) MAXIMUM
CORNERS CENTERS FOR HIGHER

MINIMUM
LENGTH OF
ALL CLIPS

16 GA. (1.61 mm)
MIN. CORNER PIECES
WITH 3/8“ (9.5 mm)
MIN. BOLT

(C]]

EQUIVALENT FIXATION OF JOINTS MAY BE USED. CONTINUOUS CLEATS MAY 8E USED.

PRESSURES. 22 GA.
(0.85 mm) MINIMUM.

w1
17,
17,
23
270,

TEE FLANGES
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22

VERTICAL 130)
SUPPLY DUCT /SEE FIG. 2-2
I I A N PAGE 315
| | i T \\ |
I tAD 1 ~
| | 1 vt ~ I
| | i B i
N : : _ ~ | TABLE 3-2
all | \
% +
! |
| | v.D.
| NP ==
| N \\_H E _________
[ ()
[ |
VERTICAL ! I
RE TURN | AxD || 45 CUNCH COLLAR
DUCT F OB FIG. 2~-6
FOR VIEW SHOWN
A C & E = WDTHS
D = DEPTH
F.0.B. IS FLAT ON BOTTOM
SEE FIG. 2-7 cxD F.O.T. IS FLAT ON TOP
v.0. v.D.
i I -
R II 1
—_— -y : : \ : —
- — — I l 1 ]
1 I~ 1 —
R = RISE
SEE FIG. 2-7 e
SEE DRAWING SYMBOLS
ON PAGE 1.1
v v.0.
o Il |
4 “ 1T
il ERS o il
[y 2, N x 0
L o~ will
——suppLy | I 1
- — R SEE FIG. 2-2 R = RISE
RETURN THROUGH 2-7 SEE FIG. 2-7
2-1
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o)
S

q H

w
TYPERE1 TYPE RE 2
RADIUS ELBOW SQUARE THROAT ELBOW
WITH VANES

CENTERLINE R _3:'_ UNLESS OTHERWISE
SPECIFIED 6 IS NOT RESTRICTED TO 90°.
SQUARE THROAT, % - 0.5, MAY BE USED,

UP TO 1000 FPM (S mps).

‘
/i
‘N\/\ Kw\\‘ H

TYPE RE 3 TYPERE 4
RADIUS ELBOW SQUARE THROAT ELBOW
WITH VANES WITHOUT VANES

{1000 FPM (5 mps) MAXIMUM VELOCITY)

Ry = Y4
‘ " ‘\w\\{ -

Ry = Ry+ W
TYPE RE 5 TYPE RE 6
DUAL RADIUS ELBOW MITERED ELBOW
BEAD, CROSSBREAK AND REINFORCE FLAT SURFACES AS IN STRAIGHT DUCT PAGE t OF 2

23

2-
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2 &

w
TYPERE? TYPERE®
45° THROAT 45° THROAT
45° HEEL RADIUS HEEL

ALL 45° THROATS ARE 4" (100 mm) MINIMUM

2 (2

W w
TYPE RE 10
TTPE RE 9 RADIUS THROAT
45° THROAT 90n HEEL
90° HEEL
BEAD, CROSSBREAK AND REINFORCE FLAT SURFACES AS IN STRAIGHT DUCT PAGE 2 OF 2

2-
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MIN. 24 Ga.
{0.70 mm)
VANES

4
N

22 Ga (0.85mm)

™~

RUNNER TYPE 1

FREE AREA BETWEEN
DOUBLE WALL VANES
APPROXIMATES ELBOW
INLET AREA.

LT, SCREW OR
ELD RUNNERA TO DUCT

£

RUNNER
TYPE 2
! RUNNER
TYPE 2
£ Vs o
m
4 l N sp
412" P £
{114 mm) 7 R
ORT N
(178 mm)
112
(38 mm)
MIN
r
SINGLE VANE SCHEDULE |
R sp GA l
2 1112 24
SMALL

(51 mm}  (38mm) | (0.70mm)

a1 3 2

LARGE

(114 mm) | (83mm) | (0.85 mm)

SEE NOTES ON FIG. 2-4. OTHER
RUNNERS MAY BE USED AS
APPROPRIATE. OTHER VANE SIZES,
SPACINGS OR CONFIGURATIONS ARE
ACCEPTABLE ON DESIGNER APPROVAL.

2.5
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+ MAXIMUM UNSUPPORTED VANE LENGTH

SMALL SINGLE VANE 36" (914 mm)
LARGE SINGLE VANE 36" (914 mm)

SMALL DOUBLE VANE 48" (1219 mm)
LARGE DOUBLE VANE 72~ (1829 mm)

INSTALL VANES IN SECTIONS OR USE TIE RODS TO
LIMIT THE UNBRACED VANE LENGTH.

VANES SHALL BE SECURELY FASTENED
TO RUNNERS.
ALL VANES SHALL BE SECURE AND STABLE
IN INSTALLED OPERATING POSITION. IF
NECESSARY AT CERTAIN VELOCITIES OR
PRESSURES WELD VANES TO RUNNERS ON
APPROPRIATE INTERVALS ALONG RUNNERS.
I |
I

SSSS IS SIS SIS
/ ot
METAL SCREWS /

DUCT LINING
127 (305 mm) O.C.
MECHANICAL
FASTENER
FOR LINER

TO PREVENT LINER DAMAGE

CARE MUST BE EXERCISED WHEN
INSTALLING VANES IN LINED OR
FIBROUS GLASS DUCT, SEE FIG. 2-24.

IF W2 DOES NOT EQUAL W{ SPECIAL
PROVISIONS MUST BE MADE IN VANE
rr, SHAPE OR ANGLE OF ENTRY AND EXIT.
r, W APPLIES TO ALL TYPES OF VANES.
(7 7 CONSTRUCT VANE EDGES TO PROJECT
TANGENTS PARALLEL TO DUCT SIDES.
VANES AS USED WHEN W1 = W2 ARE
NOT ACCEPTABLE ON SIZE CHANGE
ELBOWS WITHOUT MODIFICATION.
e wy—o

SEE FIG. 2-3 FOR VANE DETAILS




~

TYPE3

TYPE 1 TYPE 2
STATIONARY SPLITTER
IS OPTIONAL

* S SLIP OR U CLIP OPTIONAL
ALL SUCH CONNECTIONS TO
BE SEALED

W=4" (102 mm) MIN.

TYPE 4A

SQUARE THROAT ELBOW
OPTIONAL

TYPE 48

D3 = 4" (102 mm) MIN.
D3 = 4" (102 mm) MIN.

VOLUME CONTROL SHOULD BE BY BRANCH DAMPERS.
IF A SPLITTER IS SHOWN IN THE DESIGN ITS
LENGTH SHOULD BE 1.5WOR1.5D3

2.7
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SEE VOLUME DAMPERS IN CORNER FILLER PIECE
FIG. 2-1 AND FIG 2-15 /OR USE GASKET
e

/

STRAIGHT TAP CLINCH LOCK
BUTT FLANGE OR CLINCH LOCK

UNED DUCT
CONNECTION

(NO EXPOSED
LINER EDGES)

L L=w/4, 4" (102 mm) MIN.

,w
8
D1 NOT LESS THAN D
CLOSE OPENING 5
AT CORNERS 45° LEAD IN
DO NOT USE CONNECTIONS WITH SCOOPS.

45 DEGREE ENTRY @ 45°
OPENING CUT UN VAN,
ACCURATELY (SHAPE & SIZE) BEAD

/ / PROFILE
FLANGED OR SPIN-IN BEAD VARIES

(o Co COA

BELLMOUTH FLANGEO SPIN IN

m SEE FIG. 3-8

FIT ALL CONNECTIONS
TO AVOID VISIBLE OPENINGS

DOVETAIL AND SECURE THEM

JOINT SUITABLY FOR THE PRESSURE CLASS.
ADDITIONAL MECHANICAL FASTENERS ARE
REQUIRED FOR 4™ W.G. (100 Pa) AND OVER.




OFFSETS 2 AND 3 AND TRANSITIONS MAY HAVE EQUAL OR UNEQUAL INLET
AND OUTLET AREAS. TRANSITIONS MAY CONVERT DUCT PROFILES TO
ANY COMBINATION FOR RECTANGULAR, ROUND OR FLAT OVAL SHAPES.

L
i
N

OFFSET TYPE 1
{ANGLED)

L\4
OFFSET TYPE 2
{MITERED)

THROAT RADIUS
MINIMUM

OFFSET TYPE 3
(RADIUSSED
OR OGEE)

LT
S i

- L
.

L—e]
.l

CONCENTRIC TRANSITION
9 MAX. 45° DIVERGING, 60° CONVERGING

I——L

ECCENTRIC TRANSITION
8 MAX. 30”
(EXCEPT 45° iS PERMITTED
AT ROUND TO FLAT OVAL)

(25 mm)

FLANGE
OPTIONAL

f 8

STANDARD BELLMOUTH
{ON SHORT PATTERN BELL
C = 3 (76 mm)
B = A+ 4" (102 mm))
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L /\d FIG. A IS APPLICABLE FOR UP TO

20% AREA OBSTRUCTION WITH ROUND
SHAPED MEMBER AND 10% WITH FLAT
PROFILE. Y IS THE DISTANCE FROM

S
DUCT CENTER.
o
Y

P NS
K5

R = H{MN,) R w
FiG. A
FIG. B
UH=05T02
B = 12* (300 mm)
L
15 a
FIG C <
20% MAXIMUM AREA
REDUCTION
FIG.D
VANES MUST DIRECT FLOW
PARALLEL TO DUCT WALL
CAUTION: HIGH LOSS
COEFFICIENTS
A
t AIR
<~ ¢ —_— H 83 <=
l FLOW
2] B [:F}
A+B = 125C (MIN)
oeer FIG. € o
. g 82 = 30° MAX,
83 = 60° MAX.

(USED WHEN OBSTRUCTION EXCEEDS 20% OF SECTION AREA
AND OFFSETS ARQUND ARE NOT POSSIBLE).
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PREFERABLY, DIRECT EXPANSION COILS SHOULD HAVE
THE CONTROL VALVE INSIDE THE DUCT, AS SHOWN.
WITH WATER COILS, VALVE LOCATION IS OPTIONAL

BUT RETURN BENDS AND HEADERS SHOULD BE

INSIDE THE DUCT AS FOR DX COILS.
AIR BYPASS

CLOSE-OFF
30° MAX. 45" MAX.

P e
T laa

; FLOW
—_—

< AD. -

/—,v_} ©

LT
T oman o

SECTION A-A PLAN VIEW
COOLING COILS
WATERTIGHT
SEAL
30° MAX.

HEATING COILS | flo 45° MAX.

MAY BEDIRECTLY o,  __ FLOW

CONNECTED 10

DUCT

—

HEATING COILS E—

k)
]a

e
- -

DESIGNERS SHOULD SPECIFY ACCEPTABLE COIL FRAME LEAKAGE OR PLACE THE COIL IN THE DUCT.

2
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BUTT HINGE 25 mm x 25 mm, OR PIANO HINGE

—
mK A
ﬁYPE . FRAME 2 po
HINGE POS. 2 AME 3
HINGE POS. 3
SASH
L~ Lock

|
VIEW PROT FRAME 1 %
IF SPECIFIED HINGE POSITION 1 DOOR A\ N’

LOCK TYPE 2

oucT
FRAME 2 GASKET

ACCESS
I bucT PANEL

puct PANEL 1S DUCT GAGE (MiN.)
WiTH SCREWS AT 203 mm MAX. SPACING

DBoor No. No. Metal Gage (mm)

Size {(mm) Hinges Locks Frame Door Back
500 Pa 305 x 305 2 1-8 0.70 0.55 055
Static and 406 x 508 2 2-S 0.85 0.70 055
Less 610 x 610 3 2-S 085 085 055
750 Pa 305 x 305 2 1-S 0.85 0.85 055
Static 406 x 508 2 1-5,1-T,1-B 1.00 1.00 0.55

610 x 610 3 2-51-T,1-B 1.00 1.00 0.70
1000 Pa 305 x 305 2 1-51.T,1-B 1.00 1.00 055
to 406 x 508 3 2-51-T,1-B 1.00 1.3 070
2500 Pa 610 x 610 3 2-5,2.T2:8 1.31 1.3 0.70
S = Side opposite hinges, T = Top, B » Botlom

CONSTRUCTION AND AIRTIGHTNESS M!ST BE SUITABLE FOR THE DUCT PRESSURE CLASS USED.







o
e [
A\Y
@/—\ °
LT s BEARING OPTION
WING e ™\
NUT / \ J
/ \ ROD CONTINUOUS ON‘T
[ SR 2" W.C. (500 Po) V4
H--F PR CLASS AND ON ALL
ekt “th DAMPERS OVER fe
\ / 12° (305 mm) DIA.
N\ / BLADE 24 CA. P,
A i (700 mm) MIN. BUT &
N . NOT LESS THAN TWO
S GAGES MORE THAN ~ S uet
THE DUCT GAGE FIG. D
ARM ELEVATION
TWO BLADE ARRANGEMENT
FIG. C
ROUND DAMPER
HEMMED EDGE
3/8" (10 mm) DUCT 1/2° (13 mm) QUADRANT puct
QUADRANT S S
] &
3/8° (10 mm) PIN oy 1/2" (13 mm) ROD
, <
x X
e Xl: 3 (=] \[=]
= =19 o E & e il =
° ° N Lo] [=]
(=3
2
22 GA. (0.85 mm) BLADE 18 GA. (1.31 mm) BLADE MIN.
1/8" (3.2 mm) CLEARANCE 1/8" (3 mm) CLEARANCE
ALL AROUND ALL" AROUND - 19" (483 mm)
le——UP TO 18" (457 mm) —e= la—— TO 48" (1219 mm) —]
FIG. A FIC. B
NOTE: OVER 12" (305 mm) HIGH USE
STIFFEN AS MULTIPLE BLADES. SEE FIG. 2-13.
/ REQUIRED
L 5 T
& ’
[+
8l ) @
5 v/—=o=—""" CLOSED OUTSIDE CLOSED INSIDE
S x_ } END BEARING END BEARING
B 1/2" (13 mm)
REQUIRED ON 3" W.G.
(750 Pa) CLASS DUCT
{ AND OVER. OPTIONAL
FIG. A OR B SEE TEXT ON FOR OTHERS
SIDE ELEVATION VOLUME DAMPERS
FIG.2-12V IV A ;- LE BLADE T?Y

2.16
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FRAME: 2"{51 mm)OR 1 1/2" x 172" x 1/8"
(38.1x 12 7 x 3.2 mm) STRUCTURAL
OR FORMED CHANNEL v
FRAME (9.5 mm)
OR 172"
[ {12.7 mm)
] / DIA.
- - — _— _ . — SHAFTS
/
H - >
|- 18 GA. (1.31 mm)
| MIN BLADES N \
—_ - _ 6" (152 mm)
108" 229 mm) | |
WIDE
J
' /4
ale K
- 1 1
/
] ANGLE STOP Ny
— 1721/ BAR -
(12.7 x 12.7 mm)
SHAFT EXTENSION FIG. A OPTIONAL
OPPOSED ACTION SECTION
CHANNEL FRAME PiN & BRONZE OR CONNECTING BAR
NYLON BUSHING
FRAME 7
_ e 1 ]
Y\ = ;J\
\ \
::L =S ':gl;llgf‘.) mm) \ ,
€. .3} MAX. WIDTH
FRAME z
S~ —
N
\
|
= -= I
. \e
N
=
| ) \
=1 = \
=g =
€, 3] \ e
| sToP
SEE TEXT
SHAFT EXTENSION FIG. B ON VOLUME SECTION
PARALLEL ACTION DAMPERS
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| iEJI/Z/\\\KEi |

EXPOSED TEE BAR
CEILING SUPPORT

SURFACE MOUNTED AIR TERMINAL

WALL——e" T FASTENERS

oucT A < REGISTER
A OR GRILLE
7"\

TWO SUPPLEMENTAL
TERAMINAL - DUCT
SUPPORT MEMBERS
RESTING ON TEE BARS

LAY-IN CEILING

WALL

REGISTER
OR GRILLE

ALTERNATE DETAIL

NOTE:

REGISTER CONTAINS VOLUME
CONTROL AT GRILLE. GRILLE
HAS NO VOLUME CONTROL.

GRILLE FLANGES MUST
COVER DUCT FLANGES.
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THE CEIUNG SUPPORT SYSTEM MUST SUPPORT DIFFUSER
WEIGHT WHEN FLEXIBLE CONNECTIONS ARE USED!

A PROPERLY SIZED HOLE IS PROVIDED IN THE CEIUNG TILE.
THE DIFFUSER DOES NOT SUPPORT THE TILE.

FLEXIBLE DUCT OR ROUND DUCT TAP IN. (DAMPER, IF SPECIFIED)

METAL
CHAMBER

TYPICAL
CEILING CONNECTOR (S flo. 2-¢ OUCT OR EXTENDED
HANGER SPECIFIED) - PLENUM DUCT
WRES \
DRYWALL
CEILING
SCREWED
0 A
CONCEALED
TEE BAR
GRID Al
SUSPENSION /
SYSTEM . PREFERRED LOCATION

1 g OF VOLUME DAMPER

LAY-IN SLOT DIFFUSER CE'UNG EXPOSED AND CONCEALED TEE BAR

FRAMES ARE PROVIDED 8Y THE
CEILING CONTRACTOR

§E (i dl

LAY~IN STYLE DIFFUSER SURFACE MOUNTED DIFFUSER
TYPICALLY, 17 (25 mm) EXPOSED TYPICALLY, SCREW FASTENING INTQO METAL CHANNEL
TEE BAR GRID AND LAY-IN TILES EDGING OVER CEILING MATERIAL OPENING. TEE BAR

1S TYPICALLY 1 1/2" (38 mm)
ADD SUPPORTS IF A IS OVER 3 FEET (0.91 M) OR DIFFUSER IS HEAVY.

k-—_- A fe—— — MAX. HANGER SPACING » ———I
- METAL DUCT

— —

RIGID METAL
COLLAR (DROP
( ). 10 FT. (3 M) RECTANGULAR;
\ 12 FT. (3.7 M) ROUND
FLEXIBLE RUNOUT PREFERRED TO ADJUST
ROUGH-IN TO INSTALLED CEILING PATTERN

SEE FIG. 2-6 FOR BRANCH OUTLET CONNECTIONS
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m \\ SUPPLY

DucCTS

-4

OUCT —— ———+
PLENUM IF "A" DIM. IS 8"
{203 mm) OR MORE,
STRAP HERE
L—. X.* 1" {25 mm)
THICK LINING,
IF SPECIFIED

e N---4

=

N . N

]
TYPICALLY

|

UNLINED ————={ 376 mm)
|
I/
y

OTHER ARRANGEMENTS CAN SATISFY REQUIREMENTS
FOR ALIGNMENT AND SUPPORT.

2-1



i\l
(2.7 M

FOLD, ADD SEALANT AND
STAPLE 17 {25 mm) O.C.

FOLD AND PIN 11 ,1’

METAL EDGE

FLEXIBLE
CONNECTIONS

MOTOR & FAN

FIG. A

NOTE: SMACNA DUCT DESIGN MANUAL,
AND AMCA PUBLICATION 201 REVIEW PERFORMANCE OF VARIOUS
INLET AND OUTLET CONDITIONS { L, L., W DIMENSIONS, ETC.)

SEE SMACNA 1990 DUCT 3" (76.2 mm) OR
DESIGN MANUAL FIG. 6-20 3" I 4" (102 mm) | 3
FOR INLET ARRANGEMENT
(76.2 mm) {10" (254 mm) (76.2 mm)
IN CRAMPED SPACE I MAXIMUM)
:zzmmmmzmzmg / @m
FABRIC

{FLAME RETARDANT)

SECTION ANGLE ON FLEX
| CONNECTION TO
OR SCREW ANGLE P MATCH ANGLE ON
WITH FAN W FAN
\ = /
AR AV 72
A
HEM

FLEXIBLE

CONNECTION
FAN

UNIT FLEX. CONN,
LARGE FAN CONNECTION

2-1













2.27

WASHER LINER

/ \\ ,’ \
’ \ / \
/ NI \
TYPE 1 TYPE 2 TYPE 3
CUNCHED PIN: INTEGRAL WELDED PIN WELDED PIN
HEAD-IMPACT APPLIED INTEGRAL HEAD PRESS-ON HEAD

WASHER

/ Q ? N
,/ AN /
/ . ST
A4
CUPPED BEVELED
TYPE 4
ADHERED PIN
PRESS—ON HEAD HEAD TYPES

INSTALLED PINS AND WASHERS SHALL NOT COMPRESS LINER MORE THAN THE CORRECT
LENGTH SPECIFIED FOR THE LINER THICKNESS USED

.2 LFA

2.28

S
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STANDARD SYMBOLS NOW REFLECT THE PROPER DESIGNATION FOR SHOWING DUCT LINER ON
DRAWINGS. DUCT DIMENSIONS DESIGNATE NET FREE AREA.

ACOUSTICAL UNING
DUCT DIMENSIONS FOR NET _
FREE AREA

N
X

*HAT SECTION USED AS INSULATED “BUILD OQUT".
BUILD QUT IS ATTACHED TO DUCT WITH SHEET
METAL SCREWS, BOLTS OR WELDS.
» usage range 4001 FPM (20.3 mps) - 6000 FPM (30.5 mps)

SEE FIG. 2—-3 and 2-4.
VANES AND DAMPERS MUST BE INSULATED IN A MANNER THAT

WILL NOT DISRUPT LINER, RESTRICT DAMPER QPERATION OR
INCREASE FRICTION LOSS.

2-2 :
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SPIRAL SEAM

RL-Y

SEAM /

RL-5

GROOVED SEAM
PIPE LOCK
FLAT LOCK

INTERVAL, SPOTWELD ON

TYPE LAP AND RIVET OR TACK
WELD ON 6" (152 mm)
l 2" (51 mm) INTERVAL.
RL-2 !
RL-3

s /l\

BUTT WELD
(OR LAP & SEAM WELDED)

aen — ——J < T~
g =
AT D T

/’E_ _—

SNAPLOCK SEAMS

RL-8

PRESSURE CLASS

SEAM TYPE PERMITTED

IN W.G. (Pa)
POSITIVE
To +10°W.G. (2500} AL-14,5(273")
To +4° WG, (1000) RL-1.234.5,
To 1 2°WG. (500) ALL
NEGATIVE
To - 10° W.G. (-2500) RL-1,4 (2°,3%)
Yo - 4°W.G.  (-1000) RL-1.23.4 (5™
To -1"W.G. {-250) ALL

" ACCEPTABLE {f SPOTWELDED ON 1" (25 mm) INTERVALS OR
TACK WELDED ON 3" (75 mm) INTERVALS.

" RL-5 PRESSURE LIMIT IS -3" W.G. {-750 Pa)
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— LONGITUDIANAL OR SPIRAL SEAM TACK WELD OR 5/16" (8 mm) DIA. BOLTS
MECH. FASTEN AT MAX. 8" (203 mm)

LM ON 8" (200 mm) INTERVALS
(102 mm) CENTERS
( \ ¥ ’ 7 ANGLE \

37" (9.5 mm)
; FLANGE
NON-EXTRUDING GASKET

)

i
T OR SEALANT
Al
BEADED SF;-EEVE JOINT RT-2A COMPANION VAN STONE FLANGE JOINT
FLANGE (OPTIONAL) -2
SLEEVE TO BE AT LEAST
OUCT GAGE @esmm)  WELD
|_4"MIN. | 174" (6.4 mm) 1= | MIN
[l S\ )
3 P —
o (]
Fre-
) 4 = ——
T A
T s RT4 OUTSIDE SLEEVE
I I/,
I
};’ 25 mm) "
= 1" N.
RT3 DRAWBAND JOINT (

(51 mm)
2z | MIN.LAP —
— ——

¢ - SWEDGE (BELL)
8)_ - = RT6
CRIMP JOINT
BEAD OPTIONAL
RT.5

ON JOINTS RT-1, 4, 5 AND 6 SCREWS MUST
BE USED AT UNIFORM INTERVALS 15" (381 mm) MAXIMUM ALONG THE
CIRCUMFERENCE: THREE SCREWS MINIMUM ON 14" (35.6 mm) OR LESS DIAMETER,

MIN. FLANGE SIZES FOR RT-2 AND 2A

1"x 1" x 10 GA. ON 14" MAX DIA.
(38.1 mm x 38.1 mm x 3.2 mm OR 35.6 mm MAX. DiA}

11/2°x 3 172" x 1/8° DIA. OVER 14"
{38.1 mm x 38.1 mm x 3.2 mm OVER 35.6 mm)

LONGITUDINAL OR SPIRAL SEAM DUCT IS
ACCEPTABLE FOR ALL JOINTS EXCEPT RT4 AND 6 (FOR LONGITUDINAL ONLY)







L onstru N

(61 mm) 61 mm) — LONGITUDINAL OR SPIRAL SEAM — ——

nimnis

STITCH WELD ON 4"
(101 mm) CENTERS OR

—1
T shicor SPOT WELD ON 2°

I..E.{ {50.8 mm) CENTERS OR
SCREW 4" (101 mm)
ON CENTERS
90° TEE FITTING 90° TAP 90° SADDLE TAP

{51 mm)

3" (76.2 mm) WHEN
C = 3-8 (76.2-203 mm)

Y= 6 (152 mm) WHEN

- , C = 9-16"({229-406 mm} WELD

9" (229 mm) WHEN

! C C = 17-24" (432610 mm)

. 12 (305 mm) WHEN
TEE WITH OVAL
R G = 25"UP (635 mm-UP)

45° LATERAL
FITTING

45° LATERAL TAP 45" LATERAL SADDLE TAP

|

RECT TAP STRAIGHT
STANDARD SPIGOT LENGTH IS 2 (51 mm) OR 45° LEAD IN
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V\ DUCT SHOULD EXTEND

STRAIGHT FOR SEVERAL
INCHES FROM A CONNECTION
BEFORE BENDING.

MAX. SAG 122" PER
FOOT (41.7 mm PER m)
OF SUPPORT SPACING

MAX. SAG 172" PER
FOOT (41.7 mm PER m)
FOOT OF SUPPORT

SPACING

SEE WIRE HANGER
OPTION IN FIG. 3-10

CLOSER MAXIMUM INTERVALS MAY BE SPECIFIED
AS A CONDITION OF U.L. LISTING, PARTICULARLY
IN FIRE RATED FLOOR - CEILING ASSEMBLIES.
















4.2

ALPHABET LETTER ONLY INDICATES AN ALTERNATIVE LOCATION OR SITUATION
THAT MAY BE PERMITTED OR RESTRICTED BY DESIGN DOCUMENTS. ILLUSTRATIONS
OF CONCRETE AND STEEL DO NOT PRECLUDE ATTACHMENTS TO WOOD.
STRUCTURES
o
. '_ leen— B ¢
F Neean
A
CONCRETE SLAB PRECAST JOIST WAFFLE (PAN)
R® IS A BRIDGE MEMBER
"
FiLL . soe 0
P >,
B
L M
‘e !
rR*
METAL DECK METAL DECK SECTION A-A
(CELLULAR)
%’ s
5 R
STEEL BEAMS
T ALTERNATE LOCATION
OPEN WEB JOIST IS ON TOP OF JOIST CHOR(
CONVENTIONAL HANGER METHODS AND DEWICES
CONCRETE INSERTS, SINGLE DRILLED HOLE AND BOLT
CONCRETE INSERTS, SLOTTED STANCHION
POWDER ACTUATED FASTENERS SELF TAPPING SCREWS PLUS STRAPS
"C" CLAMPS DROP IN EXPANSION ANCHORS
WELDED STUDS KNEE BRACKET FROM WALL
FRICTION CLAMPS LAG SCREW EXPANSION ANCHOR
STRAP NAILED PIN FASTENERS
ROD, THREADED, UNTHREADED RIVETS
BRIDGE SWAY BRACING
BEAM CLAMP, HALF FLANGE "FISH" PLATE OR WASHER AND ROD
BEAM CLAMP, FULL FLANGE HOOK OR LOOP
EYE BOLT (OR ROD) VIBRATION ISOLATOR
TOGGLE BOLTS WRE
SELECT HANGERS FOR TYPE OF STRUCTURE AND SUSPENSION.
DO NOT EXCEED ALLOWABLE OR SPECIFIED LOAD LIMITS.
ALLOWABLE LOAD ON UPPER ATTACHMENT IS 1/4 OF FAILURE LOAD

.4-1HANGER. ACH NISTOSTR TURES

43
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UNLESS OTHERWISE APPROVED ALLOWABLE LOAD ON UPPER ATTACHMENT IS 1/4 OF FAILURE LDAD.

UPPER ATTACHMENTS MAY BE TO WOOD STRUCTURES ALSO.
%

MANUFACTURED
CONCRETE INSERTS

3 PR AN . . A .
» . K ) v'. . i ¢ .
.* . o . s K a .
< U S | o
5* ] v STRAP
. \ :L‘%—Q WASHER
N
- WASHER ~ 3o* NUT RETAINING CLIP

HANGER ROD

WASHER MAY BE OMITTED WITH
100 LB (45 KG) MAX LOAD ON
22 GA (0.85 mm) STRAP WHEN
FOLDED

E 6a C-CLAMP W/ RETAINING CLIP OR
6b C—CLAMP W/ LOCK NUT (OPTIONAL)
A HANGER STRAP MAY ALSO BE C
CLAMPED TO THE STRUCTURAL FLANGE

o HANGER
STRAP
HANGER
WASHER ROD
10* "

POWER ACTUATED
STUDS INTO STEEL
(STRUCTURE OR DECK)

EXPANSION SHIELDS
CONCRETE ANCHORS

WIRE USE IS NOT WELD OR
PRECLUDED BY THESE BopLe
ILLUSTRATIONS. NUT

ALTERNATE

NUT &

COUPLING 80LT

NUT
HANGER ROD

HANGER STRAP 14 BEARING PLATE
15
12 13e
WELDED STUDS FRICTION CLAMPS

THE NUMBERS ASSOCIATED WAITH THE ART ARE
ONLY FOR CONVENIENT REFERENCE.

EXPANSION NAIL

¢ IMPORTANT! PREVENT BENDING OF
STRAP AT 90" BEND UNDER LDAD.

v.ICe

ce.org/]

us/

i

3/sm
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UNLESS OTHERWISE APPROVED ALLOWABLE LOAD ON UPPER ATTACHMENT IS 1/4 OF FAILURE LOAD,

17 WIRE COIL

1" (25 mm) DOUBLE CIRCLE

T
|

HOLE IN DECK  WIRES

CONCRETE
16
HANGER STRAP
1° (25 mm)
MIN. DIA, COIL

BOLT, PIN OR
SCREW PENETRATION

SYSTEM ATTACHMENTS
MUST NOT DEFLECT
UNDER LOAD.

20 BENT STRAP
OR LOOPED

21

WELOED STUD

WITH NUT

PREVENT BENDING OF
STRAP AT THE 90" BEND.

HANGER STRAP

AVOID PENETRATION OF ELECTRICAL ENCLOSURES
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P- P,y PP,

P
tesn- @ w._ ﬁ.._-—a-— a F—
2 2

— I

LA
2

~|o

Duct width, inches

Distance between supports on the trapeze, inches {mm)

Distance between support and duct side, inches (mm)

Deflecton, inches, suggested maxmum /8" (9.5 mm)

Modulus of elasticity (29,000,000 psi for steel) (200 x 10~ KPa)

Moment of Inerba, n.# (mm 4 )

Section Modulus, in. 3 (mm 3)

Weight of duct, renforcements, insulation, etc.-not to exceed allowable load for
stress or deflection imits

Pt » Weght of duct materal o an area W x W . (mm) ft imes 2 656 Vit 2 (127 Pa)
M = Moment, n.-ib. (mN x m)

S « Allowable stress, steel = 15,000 ps: {103,425 KPa) for bending stress

Shear stress alone should not exceed 7.500 psi. (51,713 KPa)

Shear load. (bs. (Kg.)

Cross sectonal area, m.z(mm 2)

» N
[

BENDING STRESS
~ M sZ p. L . ) z (L )
SA-IS,(XX!psn-Z P2 > P‘\Za 1} « 30,000 a Py 22 -1
DEFLECTION
P-Py)apLe-4a?) P’
+
2 (24€N 4BEL

Consult reference texts for other conditions of loading. For round duct loads on
trapeze anges see the Round industia! Duct Constructon Standards

SHEAR STRESS

F P
S5~ 7500Psi= A " 22 P = 15000 A {maximum}

Notice: Formula constants here are not in metric unis.

DEFLECTION J , L
L

LOAD DIAGRAM TRAPEZE SUPPORT

J

6d




TIE RODS LOCATED AT EQUAL
SUBDIVISIONS OF W

DUCT REINFORCEMENT

TIE REINF. (SEE FIG. 1-11
AND FIG. 1-12)

FLANGED JOINT "
Vo —— HANGER OPTION

(OPTIONAL) ‘
1
TIE ROD OPTION
HANGER COUPLED TO
EXISTING TIE ROD
(OPTIONAL) T HANGER
T L 3 /
] [l 2
! HGR : T
~
HANGER —e-i | HGR | Ly
i t
| | T
i l
i 4 1
TIE ROD — r=— TIE ROD

]

ZHANGEF! ATTACHED TO TRAPEZE BAR

L1 +D OR L2+ D DEFINES P/2 FOR TABLE 4-1
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e e 4
Fm=—ros——===== L e St |
1 ' |-‘~;\ALTERNATWE SUPPORT
4 ' [ TO RISER REINFORCEMENT
! ‘o ‘o h ABOVE FLOOR
! ! Ly
i o T
|
|
| HANGER ROD BETWEEN
| RISER SUPPORT &
! RISER REINFORCING
1 |
i I
- 0 - P .|
T m
i 1N\
I | RISER REINFORCING
L (FOR DUAL DUTY)
FASTENERS *
FIG. B

* MINIMUM NUMBER OF FASTENERS
ON EACH OF TWO SUPPORT BARS

LARGEST DUCT DiM. MINIMUM NUMBER
OF FASTENERS
16" and down 2
17° - 247
over 24° Largest duct dim.

Divided by 8

Locate o fastener within 2° of the duct edges. Locote others ot evenly
spaced intervals. See Toble 44 on poge 4.16.

SUGGESTED SIZING FOR

/— DUCT JOINT SUPPORT OF 12 FT. OF DUCT
DUCT SIZE  ANGLE
d: 2"’1 = 36" x 18" 11/2° x 11/2" x 1/8"
i . . B ; A ] 48" x 24" 11/2° x11/2° x 1/8"
— '

) - » - - »
T T 60" x 30" 11/2" x11/2" x 3/16

~\-z\ i N NGLE ot ey / /7 x 3/

- DL & i 60" x 607 11/2" x 11/2" x 1/4"
+ 4 2 |

T ; .
[/. _ or 2" x 2" x 1/8"
~—Jll— —*‘Ll——‘l 37 MAX. OVER 60" — INCREASE ANGLE SIZE AS
DISTANCE REQUIRED FOR SPACE & OUCT SIZE
FIG. A TO SUPPORT

SUPPORT RISERS SO THAT THEY ARE IN TENSION
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TR T T T—_ ALTERNATIVE SUPPORT
H ¢\ ; TO RISER REINFORCEMENT
H | 1 ABOVE FLOOR
fhi h
oy qpE T
HANGER ROD BETWEEN
f RISER SUPPORT &
! RISER REINFORCING
[}
i Iy
C 9. T e
T T
] ]
| / 1\ RISER REINFORCING

[— FASTENERS

FIG.B

* MINIMUM NUMBER OF FASTENERS
ON EACH OF TWO SUPPORT BARS

LARGEST OUCT DIM.

406 mm and down
432 mm - 610 mm

over 610 mm

(FOR DUAL DUTY)

MINIMUM NUMBER

OF FASTENERS
2
3
Largest duct tm,
Diviced by 8

Locate a fastener within 51 mm of the duct edges. Locate others at evenly
spaced mntervals. See Table 4-4 on page 4-16.

/— DUCT JOINT

S5tmm —e—

FIG. A

Z7.62 mm

MAX. DISTANCE
TO SUPPORT

SUGGESTED SIZING FOR
SUPPORT OF 3.7 M OF DUCT

DUCT SIZE ANGLE

914 x 457 mm 38.1x38.1x3.2mm

1219 x 610 mm 38.1x38.1 x 3.2 mm

1524 x 762 mm 38.1x38.1x4.8mm

1524 x 1524 mm 38.4 x 38.1 x 6.4 mm

or 51 x51 x3.2mm

OVER 1524 mm - INCREASE ANGLE SIZE
AS REQUIRED FOR SPACE & DUCT SIZE
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NOTES:

FiG. A - SUGGESTED SIZING

DUCT SIZE BAND
18 1 12'x16 GA.
2420 118
TABLE 44
ALLOWABLE
LOAD PER
DUCT GAGE FASTENER °
28,26 251
24,22,20 BB
18,16 50k

* WELD, BOLT OR NO. 8 SCREW (MIN.)
DEVIATION PERMITTED 8Y OTHER
ANALYSIS. Xa1", Ya2"; ADD OTHERS TO

FIG. A ACCOMODATE LOAD. MINIMUM OF 3 ON 24"
——————— SHOWS SUPPLEMENTAL WIDTH AND UP. ADD ALONG SIDES NEAREST
FASTENER LOCATIONS ANCHORS.,
TN

(HANGER)

ANCHOR I%L

SEE KNEE BRACKET TABLES
IN THE ROUND INDUSTRIAL STDS.

FIG. B - SUGGESTED SIZING

DUCT SIZE ANGLE

30w 12" 1"x 1" x /8"
FIG.B 36" x 18" 1"x 1" x /8"

47 n 24" 114" x 1 14" x 18"

48" x 30" 11/4° % 1 1/4" x 118"

1. BRACKETS ARE SIZED FOR 12 FEET OF DUCT, MAXIMUM.

2. LOCATE DUCTS AGAINST WALL OR MAXIMUM OF 2° AWAY FROM WALL.

3. EACH WALL ANCHOR SHALL SATISFY THE FOLLOWING CRITERIA UNLESS OTHER
ANALYSIS 1S MADE:
A. TENSILE LOAD = 3/8 x DUCT WEIGHT; SAFETY FACTOR 4.
B. SHEAR LOAD x 1/2 x DUCT WEIGHT; SAFETY FACTOR 4.




FIG. A - SUGGESTED SIZING

DUCT SIZE BAND
457 x 300 mm 36.1 x 1.6 mm
610 x 508 mm 25x3.2mm
TABLE 44
ALLOWABLE
LOAD PER
DUCT GAGE FASTENER
0.48, 0.58 mm 11.3KG
070, 1.00 mm 16 KG
131, 1.61 mm 23 KG

* WELD, BOLT OR NO. 8 SCREW (MIN.)
DEVIATION PERMITTED BY OTHER
ANALYSIS. X =25 mm, Y = 51 mm. ADD
OTHERS TO ACCOMODATE LOAD. MINIMUM
OF 30N 610 mm WIDTH AND UP. ADD
ALONG SIDES NEAREST ANCHORS.

FASTENER

FIG. A

- - SHOWS SUPPLEMENTAL
FASTENER LOCATIONS

(HANGER)

ANCHOR

SEE KNEE BRACKET TABLES
IN THE ROUND INDUSTRIAL STDS.

FIG. 8 - SUGGESTED SIZING

DUCT S1ZE ANGLE

762 x 305 mm 25x25x3.2mm

914 x 457 mm 25x25x3.2mm
FIG. B 1067 x 610 mm 31.8x318x32mm

1219 x 914 mm 318x31.8x32mm

NOTES: 1.

BRACKETS ARE SIZED FOR 3.7 M OF DUCT, MAXIMUM.
. LOCATE DUCTS AGAINST WALL OR MAXIMUM OF 5t mm AWAY FROM WALL.

w N

ANALYSIS IS MADE-

A. TENSILE LOAD = 3/8 x DUCT WEIGHT: SAFETY FACTOR 4
B. SHEAR LOAD x 1/2 x DUCT WEIGHT; SAFETY FACTOR 4.

. EACH WALL ANCHOR SHALL SATISFY THE FOLLOWING CRITERIA UNLESS OTHER
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1 1/2" (384 mm) MIN

'FASTENER—\

SPUIT BAND
/suppom——{ .

1 o

]

pucTt
JOINT

SPLIT
BAND W/
FASTENERS:

ANGLE

FLOOR SLAl

\ BOLT & NUT—/ ‘

\— FASTENER®

SPLIT BAND SUPPORT
DIRECTLY ON FLOOR SLAB

DUCT JOINT
CONNECTION.

REFER TO
FIG. 3-2

SPLIT BAND SUPPORT BY SUPPLEMENTAL ANGLE OR
CHANNEL SPANNING THE SLAB OPENING. USE AISC
STEEL HANDBOOK FORMULA FOR SIZING BEAMS WTH
TWO CONCENTRATED LOADS.

SUGGESTED SIZING FOR SPUT BAND SUPPORT
FOR 12 FT OF DUCT

BOLT

1/4"
(6.35

DIA.

mm)

1/4"
(6.35 mm)
3/8"
(9.52

mm)

3/8°
(9.52

7

1

4

>
B

BAND SIZE

1" x 16 GA
(25.4 mm
x 1.61 mm)

11/2° x 16 GA

(38.1 mm
x 1.61 mm)
2" x 16 GA
(5% mm x
1.61 mm)
2" x 10 GA

(51 mm x
3.51 mm)

== ———
.

B

-

DUCT DiA.

UP TO 12 DIA 24 GA

UP TO 305 mm
IA 0.70 mm)

13" TO 24" DIA 20 GA
330 mm TO 610 mm
IA 1,00 mm)

25" TO 36" DIA 20 GA

(635 mm TO 914 mm
OIA 1.00 mm)

37" TO 60" DIA 18 GA

(940 mm TO 1524 mm
DIA 1.31 mm)

MINIMUM OF TwO
FASTENERS IN EACH
HALF OF BAND.
OTHERWISE SPACE

THEM AT 8" (200 mm)
AND SO THAT THE

LOAD SATISFIES

TABLE 4-4 ON FIG. 4-8.
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FOR TYPICAL ISOLATION DEVICES SEE APPENDIX A-32
FOR UPPER ATTACHMENT METHODS SEE FIGURES 4-2 AND 4-3

WASHER
& NUT

/—— FINISHED FLOOR |
? J
1? o A LN * 3 N L. R L, .t N T

HANGER
ROD

RECESS IN FLOOR

1
ANGLE
SADDLE / I AIR SUPPLY UNIT
e

= k&

FIG. A

SUSPENSION METHODS SHOWN ARE SOME OF MANY
ALTERNATIVES THAT MAY BE ENGINEERED BY DESIGNERS.

ﬁ ANGLE ANCHORED IN CONCRETE
»

e = —dr == w— < —— N l
I g i
1
| ANGLE
H HANGER
|
|
CHANNEL
SADDLE 7 AIR SUPPLY UNIT
[ R
' i
FIG.B

i

UNIT UNIT

[ ] [

L PLATFORM OR TRAPEZE —— /
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BY INSTALLING LEAD COATED COPPER

172 MESH OR OTHER
SCREEN WHEN REQUIRED, MULLION WHEN BLADE
PREFERABLY REQUIRED OVERLAP
OUTSIDE —— I
7 L
2
53N 4
§ols — .
— S River, spoTweLD
f OR SOLDER
7 TN,
) { FLANGE ON END
4 OF BLADE
= 45° PITCH
.
FIG.B DETERMINED
FIG. A BLADE DETAIL > BY DEPTH OF
CAULK AROUND PERIMETER L LOUVER APPROX.
OF LOUVER & WALL OPNG. 2 P
ANGLE ] WOOD ] SCREEN ON /
FRAME INSIDE
T < FREE AREA THROUGH
z - LOUVER & SCREEN
z D FOR 500 FPM VEL.
< S FIG.C
~— CAULK SECTION
ANCHOR SCREEN ON
FRAME OUTSIDE 9 DETAIL2
DETAIL 1
BLADE ~]
ANGLE ™~
z
WALL ] BLADE
w
= « !
CAULK < MULLION
DETAIL 3 DETAIL &
SCHEDULE
BLADES & FRAMES
WIDTH GALV. STAINLESS ALUM. COPPER
1024" 24Ga. 24 Ga 0407 1602.
2570 36 20 Ga. 22Ga. 040" 2002
37 10 48" 18Ga. 20 Ga. 064 2002.
49 1O 60" 16 Ga. 18 Ga 064 | 2402
61" & UP MULTIPLE SECTIONS OF ABOVE
NOTE: SEPARATE COPPER LOUVERS FROM GALVANIZED STEEL DUCT

52
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12.7 mm MESH OR OTHER
SCREEN WHEN REQUIRED, MULLIONWHEN  BLADE T
PREFERABLY REQUIRED OVERLAP
OUTSIDE —— (
I AN
";,, Y
| E -1 ™ RiveT, sPOTWELD
OR SOLDER
f7
k /™ euance onenp
- OF BLADE
7 - 45° PITCH
FIG.B DETERMINED
FIG A BLADE DETAIL BY DEPTH OF
CAULK AROUND PERIMETER LOUVER APPROX.
OF LOUVER & WALL OPNG. 102 mm
ANGLE ] WOO0D ] SCREEN ON
FRAME INSIDE
FREE AREA THROUGH
z LOUVER & SCREEN
2 FOR 500 FPM VEL.
B FIG.C
SECTION
T~ cauLK
ANCHOR SCREENON -
FRAME QUTSIDE DETAIL 2
DETAIL 1
/ BLADE \ |
e
<> z g
o1 BLADE
w
g |
CAULK <
DETAL 3 DETAIL 4 MULLION
SCHEDULE
BLADES & FRAMES
WIDTH GALV. STAINLESS ALUM. COPPER
TO 610 mm 0.70 mm 0.61mm 1.02 mm 0.45kg
63570 914 mm 1.00 mm 0.80 mm 1.02 mm 0.57 kg
940 TO 1219 mm 1.31 mm 0.95 mm 1.60 mm 057 kg
124570 1524 mm 1.61 mm 127 mm 1.60 mm 0.68 kg

1548 mm & UP

MULTIPLE SECTIONS OF ABOVE

NOTE: SEPARATE COPPER LOUVERS FROM GALVANIZED STEEL DUCT
BY INSTALLING LEAD COATED COPPER

5.3
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RECTANGULAR DUCT IS SHOWN BUT FLANGE . WATERPROOF AND
THE RECOMMENDATIONS APPLY TO ANY MECHANICALLY FASTEN DUCT
SHAPE AND ORIENTATION TO HVAC UNIT SECTION A-A

SEALENT f

SECTION A -A' ]
ALTEHNATE CORNER DETAIL

ALTERNATE CONNFCTION
WITH WATERPROOF
FLEXIBLE VIBRATION
SOUATION MATERIAL

WATERPROOF ALL SEAMS
AND JOINTS IN DUCTS

\ HVAC UNIT
\ SEAL ALL DUCT WALL PENETRATIONS AT POINTS OF

\ SUPPORT ATTACHMENT AND REINF ORCEMENT ATTACHMENT
SEE FIG -4 FOR SUPPORT FAOM ROOF
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ELASTOMERIC
SEAL
CAP DRAWBAND
PIPE OR FLASHING
ANGLE SUPPORT

WATERTIGHT
/ UMBRELLA

FLASHING
FLANGE

COMPOSITION
FLASHING
\40’/

PIER OR CURB BASE

N oe

MEMBRANES

CONCRETE DECK
EQUIPMENT
SUPPORT
FRAME
NAILER
(ALL
ROOF JACK
SIDES)
FLASHING REQUIREMENTS
HEIGHT: 8" {203 mm) MIN. ABOVE ROOF
FLANGE: 3" TO 4" (76 mm TO 102 mm) WIDTH
CLEARANCE TO PIPE: 1/4" (6.4 mm) MIN.
CLEARANCE TO UMBRELLA® 1/4" (6.4 mm) MIN.
ALL ARE SET IN MASTIC AND STRIPPED IN.
FLANGE IS FASTENED TO WOOD NAILER ON
INSULATED DECKS.
BOTTOM OF UMBRELLA TO BE 4" (102 mm) BELOW
TOP OF FLASHING.
BEARING
PLATE
INSULATED STEEL DECK
WIDTH OF EQUIPMENT HEIGHT H
UP TO 24" (510 mm) 14* (356 mm)
25" TO 36" (635 mm TO 914 mm) 18" (457 mm)
37" TO 48" (940 mm TO 1219 mm) 24" (610 mm)
49" TO 60" (1245 mm TO 1524 mm) 30" {762 mm)
617 (1549 mm) AND WIDER 48" (1219 mm)

H CLEARANCE FOR ROOF MAINTENANCE IS RECOMMENDED FOR EQUIPMENT AND DUCTS.

5.7
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ALTERNATE
FLASHING DETAILS
METAL SCREEN FRAME
ANGLE IRON REINFORCING WHERE
REQUIRED
(A)
WATERPROOF
SEAMS AND
JOINTS
CONTINUOUS SEAL
WITH SUITABLE
MASTIC OR FOIL BACKED
TAPE
ANGLE RIVETED OR TACK
WELDED AS REQUIRED
/2 (12.7 mm) SCREEN r
135° MIN. (8}
R W METAL FLASHING
2 SHOULD EXTEND
4" (102 mm) MIN.
BELOW TOP OF CURB
167 (457 mm) MINIMUM 12° (305 mm) MIN. FOR DETAIL B
(HEAVY SNOW AREA)

METAL ROOF DECK

jl\

SEE ADDITIONAL FLASHING ALTERNATIVES IN THE SMACNA ARCHITECTURAL SHEET METAL MANUAL.
CURBS ARE PREFERABLE FOR ALL DUCT PENETRATIONS OF ROOFS.

= _
14" (356 ;ﬂm) MIN.
—o—

5-




onstru N
172" {12.7 mm) «
MESH SCREEN' AN ANy
4 SIDES PRANNN
i
| SAME
X | { AS A
). HALF
\‘bl(\ OF A
3" (76 mm})

f

*SEE ADDITIONAL NOTES
ONFIG. 5-5 FOR

SCREEN AREA COMPENSATION,
DEFLECTORS, CURB HEIGHTS,
AND RIM ELEVATION.

CURBS MAY BE
FLASHED AS
SHOWN INFIG. 5-5

IF USED FOR DAMPER
ACCESS, USE HINGES AND
LATCHES

CONSTRUCTION NOTES

1. WHENA x B =12 SQ. FT. (1.1 Q. M) USE 22 GA. (0.85 mm)
WHEN A x B = 12 TO 18 SQ. FT. (1.11 TO 1.67 5Q. M) USE 20 GA. {1.00 mm)
WHEN A x B = OVER 18 SO FT_(1.67 SO. M) USE 18 GA, (1.3t mm)

WHEN CONSTRUCTION IS GALVANIZED
USE Ga. SCHEDULE SHOWN. WHEN
CONSTRUCTION 1S ALUMINUM USE FOUR
GAUGES HEAVIER,

RADIUS « 172A « 3/4” (19 mm)

SUPPORT ANGLE

BIRD

f SCREEN"
12 AOR
18" (457 mm) 6" (152 mm) MIN.
MiN.
TO ROOF*
J— 3" (76 mm)
CONSTRUCTION NOTES
2. WELDED ORRIVETED AND SOLDERED. 3. DIMENSIONS AS REQ'D. TO FLASH OVER CURB.
2A. COVER END SEAMS ON UNITS MAY BE 4. SUPPORT SCREEN ON /4" (19 mm} HEMMED FLANGE.

SEALED PITTSBURGH.
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ADD INTERNAL OR OTHER
STIFFENING CLOSE OFF SHEET ROOF SUPPORT AS REOUIRED
ANGI.E,S7 SEE DETAILS ON FIG. 6-2
C Lz 5 o} L n L o L n L m L 0 L o
_L ‘3: ]T :]T DOUBLE INLET FAN
610 A [¢) R r
mm E o E
T ‘ . | ‘
1 E ] ] |
L w A N A |
MAX. T
‘ ! ¢ | &
]
< R c C [
[ [¢) o
1 1 | ' - —-
L _L. L "
d J l— 1 L
L (U] = W L | = -
>/ >/ Ab/ Y Y
SEE FIG. 62 FOR ASSEMBLY
FIG. A DETAIL
OUTSIDE AIR AND
RETURN AIR CLOSE OFF SHEET
CONNECTIONS SEAL FOR TOTAL
FAN STATIC RATING
I It - 0 4

i

6.3

PAN
SEE f
FIG.
MIXING M 69 \—='
PLENUM
2 N / E3 z £/32
BASE 2 < CLOSE OFF SHEET N cuose oFF sHeETS Z
ANGLE AT COIL SUPPORT OR BY-PASS DAMPERS ALTERNATE
STAND MOTOR
FIG.B POSITION
CASINGHORW GALV. ALUM. STEEL ANGLES STANDING SEAM
TO12M 1.00 mm 1.60 mm 25x25x3.2mm 25mm
12-18M 1.31 mm 2.03 mm 25x25x32mm 25 mm
1.8-24M 1.31 mm 2.03 mm 38.1x38.1x3.2mm 38.1 mm
24-3M 1.31 mm 2.03 mm 38.1 x 38.1 x 4.6 mm 38.1 mm
OVER3M 161 mm 2.29 mm 51 x5t x4.6 mm 38.1 mm
MAXIMUM PRESSURE RATING 500 Pa POSITIVE OR 500 Pa NEGATIVE
6

v.ICe

ce.org/|

us/

i

3/sm
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ALTERNATE ROOF AND CURB CONNECTION DETAILS FOR STANDING SEAM
[}
_J
BUTTON PUNCH
I
- r
TOP PANEL  ADD FIG.H H R
AR L, A
g °© /-
FIG. A P, FIG.B 4
. IFREHT BRACE =
ROOF TO
IS10FT. WALL OR
(3M) OR FLOOR AS e
MORE REQUIRED
SEAL
ANGLE TO
FLOOR AND ALTERNATE
TO CASING LOCATION JL
FASTEN
ANGLE WITH
1/4" {6.4 mm) L. TWO FASTENERS
¥ . »
EXPANSION * PER PANEL (MIN.)
FIG.C ANCHORS 24" FiG.D
(610 mm) O.C.
MAX. SPACING .
—
BOLT, RIVET
OR SCREW 12"
(610 mm) O.C. WALL LINE
{610 mm)
FIG. E o
: X.
~— 7

ROOF EDGE

FAN & DUCT OPENINGS TO HAVE

BOLT, RIVET OR SCREW
AT 12 (305 mm) MAX. INTERVALS

24" (610 mm) MAXIMUM
' TO JOINT OR STIFFENER®

FRAME EXTEND ONE PAN
OPENING.

FIG. F

™\ CONTINUOUS STANDING SEAMS
DETAIL INSIDE LOOKING UP

ALTERNATE INSIDE SEAM CONSTRUCTION

* ADD SUPPLEMENTAL BRACES, WHEN PANEL VIBRATES WITH NOISE

EL BEYOND

“* FOR TALL CASINGS
USE FLAT LOCK SEAM
OR STANDING STEAM
IN HORIZONTAL AND
STAGGER

INTERNAL BRACING
IS GALVANIZED STEEL
UNLESS OTHERWISE
SPECIFIED.

SEE FIG. 6-1 FOR
SHEET GAGE.

6-
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. - NOTE 5
NOTE) —————- -~ ——H . A
.
| M
51 x 51 x 6.4mm : R N
ANGLE. SEE NOTE 2 . 1
NOTE 5 d . .
38.1 mm STANDING SEAM
. WITH RIVETS OR BOLTS AT
203 mm INTERVALS.
. 51 x 51 x 6.4 mm CONTINUOUS ANGLE
A ATTACHED TO PANEL WITH 6.4 mm BOLTS
SEE NOTE 2 A OR RIVETS OR 25 mm STAGGERED TACK
WELDS ON 457 mm INTERVALS
NOTE 3
7.9 mm BOLT \— 5t x 51 x 6.4 mm ANGLE
P 5
L——
n 6 i
{ MASTIC
SEALANT
ROOFING BRACING CORNER DETAIL ROOF CORNER DETAIL
NOTE 1 - 1500 Pa CASING PANELS TO BE 1.31 mm NOTE 4 - ROOF & SIDE WALL ANGLES SHOULD BE

2500 Pa CASING PANELS TO BE 1.61 mm TIED TO EQUIPMENT OR FILLER SHEETS.

NOTE 2 - THE MAXIMUM ROOF & WALL PANEL SPAN T "‘E‘:‘Yrﬂii‘gl‘;‘({"“sfé’l’:[’:gﬁ';g'"c ON
WITHOUT ANGLE BRACING PERPENDICULAR UIPMENT S : URE 6-2.

TO THE PANEL SHALL BE AS FOLLOWS: NOTE 5- PANELS CAN BE JOINED WITH A GROOVED
UP THRU 1500 Pa -24m SEAM, STANDING SEAM TO THE INSIDE OF
OVER 1500 PaTHRU 2500Pa - 1.8 m THE CASING, OR A BUTT WELD, REIN-

NOTE 3 - 7.9 mm BOLTS SHALL BE PLACED NEXT TO FORCING ANGLES MUST BE CONTINUOUS.

EVERY SEAM & THROUGH THE ANGLES &
AT 203 mm MAX. INTERVALS.

CASING CONFORMING TO THE RECTANGULAR INDUSTRIAL DUCT STANDARDS {S ALSO ACCEPTABLE




onstru N

2" x 2" x 174" ANGLE
(51 x51 x 6.4 mm)

110" (3.4 M) MAX. —7/

A

ROOF EDGE DETAIL
*STAYS AT END
e /

[( J//,
///'
1o A’
{3.4 M} P
MAX. s
!/
[ — 7
1 L T 1N
= )
56"
(1.7 M)
MAX.

L FAN & DUCT OPENINGS TO HAVE

FRAME EXTEND ONE PANEL BEYOND

OPENING.
CASING ISOMETRIC

1 1/2°(38.1 ma)
CONTINUOUS
STANDING SEAM

A

_Z

SEE CURB DETAIL

RIVET OR BOt T AT
INTERVALS

20" (508 mm)
MAX.

el
MASTIC SEALANT

BOLT OR SHEET METAL

SCREWS

T
(38 1 mm}

FASTENER TWO
PER PANEL

ROOF EDGE DETAIL

NOTE" ROOF 8 SIDE WALL ANGLES SHOULD BE TIED TO
EQUIPMENT OR FILLER SHEETS. ‘STAYS MAY BE
REQUIRED DEPENDING ON EQUIPMENT SPACING.

2" x 2" x /4" ANGLES
(51 x 51 x 6.4 mm)

[ll _Ii7 PANELS
1
PANEL DETAIL |( 332" i

PANELS -

FASTENER AT
CORNERS

CORNER DETAIL

6-6 -6 v




DETAIL B
—e=—=—o———soe———ooeoo—— o= s
[ I
1
! |
1= | !
[ 1 [y
i T Rt ! dt
L-J L--‘1: i " 4 ! :
1 [N ] I i
1 11y it 1 )
| 1y ] I H
I 1 Hy [ 1 \
| [ L 1 )
) (i b 1 |
1 =1 1fy | = | 1
! [ [ ! 1
! i Bl : -
| =1k ! i !
1 v ) noy t H
| 11 Wy ( \
1 Vv Iy oy { H
] | )| 2 -- [N | H
T i } it
P
CORNER CLOSURE PIECE ?A’:‘G;gs'm&
SEALANT
/ ALTERNATE LOCATION CLOSE JOINT WITH
FOR SEALANT TWO PLATES
BASE
CORNER ANGLE CHANNEL DETAIL B
(4
141 SEALANT 2.2
INSULATION
SEALANT PER SPECS
TACK WELDS
BUTT STRAP
4a TACK WELD ~ Ve SCREW HOLES

‘Xr

BUTT STRAP

TACK WELD

TYPICAL PANEL CONSTRUCTION




METAL WALL PANEL

CURB FOR SEALANT

PENTHOUSE

FAN ROOM BOLT OR SCREW 12" (305 mm)
O.C. MAX.

FIG. 8

1/4" (6.4 mm) BOLTS ON

FLASHING j

24" (610 mm) CENTERS MAXIMUM

1/4” (6.4 mm) BOLTS ON
24" {610 mm) CENTERS
MAXIMUM

ANCHOR

3°(76.2 mm) MIN. ——\|

TYPICAL INDOOR
> CURB

FIG. A

OTHER CURB DETAILS USING CHANNELS OR ANGLES
ARE SHOWN ON FIGURES 6-2 TO 6-7.
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{28.6 mm) (28.6 mm)
—] 1 1/8"|=— APPROX. APPROX. —{ 1 1/87] -
(38.1 mm) 1 172
120° /& (38.1 mm) 1 172"
B¢
120° 120°
i od
60° A

FLOW

FLow BLADE STYLE B

A AND B = 1/2" (2.7 mm) APPROX.
C = 67 {152 mm) APPROX.

BLADE STYLE A

SPOT WELD

OPTIONAL FORMING
METHOD
BLADE STYLE A

ELIMINATORS IN SECTIONS
WITH INTERMEDIATE
DRAIN PANS (IF SPECIFIED)

{152 mm) °

| 6"

FLOW

H)

{102 mm)
Jo- 4"

172" (12.7 mm) TO
5/8" (15.9 mm)
WIDE STRIPS
SPOT WELDED

SAaw CuT

(19.1 mm)
34"
4
(25 mm)
. 172" (12.7 mm)
1747 (6.4 mm) DRAIN HOLES
TO 38" {9.5 mm)
TOP AND BOTTOM FRAME
STANDARD ELIMINATOR MATERIAL
IS 24 GA. (0.70 mm) GALV. STEEL,
G90 COATED. OTHER AS SPECIFIED
— - ELIMINATORS
AR FLOW 7
[4
COOLING —1—==/
coiL
SAFING PAN

E I
)

DRAIN A
L STRUCTURAL BASE

ALTERNATE ARRANGEMENT

1

GALV. STEEL OR OTHER
CORROSION RESISTANT METAL

DRAIN PANS WITH
WELDED OR SOLDERED
JOINTS-WATER TIGHT

CURB OR
OTHER
SUPPORT

DRAIN PANS ARE FLAT UNLESS
SLOPE IS OTHERWISE SPECIFIED.
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THESE TWO CONNECTIONS
ARE FREQUENTLY USED

FOR REMOTE COILS
ALSO. \

=) =
COIL ColL 3
Ef:) =

=

Y

SPECIAL ATTENTION

1S REQUIRED TO
CONTROL CONDENSATION
ON COOLING COLS

CLOSURE PLATE
TO PREVENT AIR
BYPASS

WHEN COIL FRAMES
ARE NOT ENCLOSED BY
SEALANT CASING THE DESIGNER

= SHOULD LIMIT COIL
( ] / FRAME AIR LEAKAGE
CONTINUOUS WELD IN PROCUREMENT
a
=]

_ﬂi / SPECIFICATIONS.
!

p-
coiL *____1h 1R

—

172" (6.4 mm)
THICK NEOPRENE
Jrlq GASKET
S E\ PLATE
METAL
PLATES

MASTIC
SEALANT ESCUTCHEON PLATE
WITH SNUG FIT TO PIPE.
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VIEW PORT IF
SPECIFIED

4 INSULATION

- HOLLOW

/ . METAL DOOR

// : GASKET
748 ALL SIDES

/114' (6.5 mm})

FiG.D

APPLY SEALANT

AND BOLT
FRAME TO
CASING

HINGE {1.61 mm) GALV.
GALV. STOVE  MAY ALSO BE SHEET METAL
BOLTS & NUTS AT GASKET LOCATION FRAME WELDED
Q 1 (TYPICAL) SHOWN. TOGETHER AT
r FIG.B CORNERS
T ANGLE THE Z FRAME ABOVE 1S SUITABLE
[ O DOOR FOR DOUBLE WALL CASING ALSO.
FRAME
CASING FIG. A
WALL L V
FIG. E
FIG. F
( GASKET
16 GA_ {1.61 mm) FRAME

INSULATION

N
N
N
N
N
N
\
\
N

-

©

T
1
|

m—————————

PIANO HINGE OR 3" (76.2 mm)
x 2" {51 mm) BUTT HINGES

SEE CONSTRUCTION TABLE 6-2

W

REINFORCE WITH
ANGLE WHEN
REQUIRED

FIG.G IMPORTANT! ALL DOORS

TO OPEN AGAINST PRESSURE

=

FIG. 6-11 CASING CESSLC

£ 1A

RS -2 1

I

RE
e
—
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INITIAL SET

FLATNESS TOLERANCE

DUCT CORNER REFERENCE LINE 7

BEADING
CONCAVE AREA

CROSSBREAKING

A = MAX. JOINT OR REINF. DEFLECTION = 1/4 (6.4 mm) ON 48~
(1219 mm) W OR LESS AND W/200 FOR GREATER WIDTH

73

B « SHEET DEFLECTION: 8 on'W = 12° DOWN
(AT RATED PRESSURE) (9.5 mm W = 305 mm DOWN)
172" o0 W « 13" to 18°
TOLERANCES: (12.7 mm W « 330-457 mm)
+7.5% FORA 5/8° on W = 19" 10 24°
+10%FORB {15.9 mm W = 483-610 mm)
304 on W = 25" t0 84°
DEFLECTION REFERENCE (» OR -) (19.1 mm W = 635-2134 mm)
POSITIVE IS SHOWN 1 on W = 85° 1o 120°
) (25.4 mm W = 2159-3048 mm)
)
= T /.
/T ZERO
D
s l REF.]
_L _ _ / S ETEt T temTT
Z3 /
FOR SHORT SIDES, CORNER STIFFNESS CAUSES
v FLEXURE IN OPPOSITE DIRECTION ON POS. AND NEG.
MODES.
SHEET FLEXURE MODES
LOAD ON STIFFENER’ OR JOINT le—— HANGERS ——= oucty
REINFORCEMENT — —
ouct
/L 11 T
UPTED = 3
F | Fo ! ‘\
DEAD WEIGHT
E E JOINT LOADS
PINNED ONE SIDE « FRAMES F-1 AND F-2
F2 F4 ADD AXIAL LOADS FROM
PRESSURE ON AREA SEE TEXT PAGES
CORNER FRAMING Sx0R 7.1 AND 7.6
7- s E ST, S
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P
0 I Pas J2 3.
4 [J7 L o AR INLET

THE NUMBER OF POINTS OF DEFLECTION MEASUREMENT DEPENDS ON THE ITEM TO BE QUALIFIED.
POINTS P1 TO Ps ARE PANEL CENTERS. J1 AND J2 ARE JOINT CENTERS. Ry AND Rz ARE JOINT
INTERMEDIATE REINFORCEMENT CENTERS. WHEN TIE RODS ARE AT Ry, Rz, Js, J2, ETC,, DEFLECTIONS
SHALL BE MEASURED AT THESE POINTS AND BETWEEN THEM AND THE DUCT CORNERS.

JOINT OR
INTERMEDIATE

TRANSVERSE
REINFORCING ONE JOINT CENTERED
(AS PREQUALIFIED OR BETWEEN SUPPORTS
TO BE QUALIFIED)

w

END CAP

TIE ROD
(OPTION)

PRESSURE TAP

OAL

END CAPS SHALL NOT INFLUENCE POINTS OF MEASUREMENT FOR
WHICH QUALIFICATION IS BEING INVESTIGATED.

RECTANGULAR DUCT
JOINT REINFORCEMENT OVERALL
SPACING BETWEEN JOINTS LENGTH
ANY NONE 4% Jt SPACING
ANY YES 4 xRS SPACING
NONE* NONE now
* END CAPS ONLY

IT IS SUGGESTED THAT D = W, W/2 OR W/4 AND THAT PANEL WIDTH
TO SPACING RATIOS OF 0.5:1, 1:1 AND 2:1. BE INVESTIGATED.

7.4
















VARIABLE
INLET VALVE

FAN OUTLET
AMERICAN STANDARD SIZE 365
, 7-1 T T
SERIES 116 AIRFOIL BLADED FAN &2 m’;?guigggg " VIBRATION
CLASS Ill, CLOCKWISE ROTATION, : ELIM. BASE
TOP HORIZONTAL DISCHARGE,
DIRECT CONNECTED TO A
75 H.P., 1765 RPM MOTOR K
%
o 6" FLEXIBLE
© CONNECTION
MANUALLY Lat: il
&
OPERATED BY-PASS 8 1| /13" LONG
GUILLOTINE — I [ STRAIGHTENING VANES
DAMPER — o OF 5 DIA. TUBES
7o x 30 I =
1
)
PRESSURETAPSAT —— = o & —d 4k
90° & MANIFOLD I .
® 1
—] | {~——36"1D. ~1— [— 36°1.0.
3/16" ORIFICE L1 aw - J: mve)
I J .
» 5
PIVOT TUBE & 3
PRESSURE TAPS AT TRAVERSE TAPS §, 2
90° & MANIFOLD o
&
i
OPPOSED BLADE &
PRESSURE REGULATING
DAMPER - 72* WIDE x 48" HIGH
TEST DUCT
SAMPLE
% 2L iH &
o
w ¥ - |
b L2 !
g -

PLAN OF HIGH PRESSURE DUCT TEST ARRANGEMENT

I’ﬂ;l t’} PRESSURE TAP =1
1

. 4
1 | 4

3 E e wr

| vames v 36 L

6" FLEXIBLE CONNECTION

SECTION "A-A"

.7-4 TEST. ARAI

7.12
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Table 1-3, 14, and 1-5 as Composite
Pressure Class - - - " - - -
(woter 9090} — w 1 [} 1 r " 1" 1 1 r r " g [ 1 r r
Duct Gage ——o1 22 2 22 22 22 22 24 2 2 2 24 2 2 2 26 2 2 2
Duct Dimensions
) NOT REQIHRED =
™ dn T Standing reinforcoment is not requived on duct sizes above this hesvy ine. Fiat
Shps and Dnves or other choxce may be ussd. Fat Ships and Drives must not be
840" Moss than one gage beiow duct gape and noi less than 24 gege.
11,97 8/5° -4
13, 14 N\ 8/5° B 810t s 85 Bra®
18, 18" cee cre 8/10° 14 cr® crg® 8r5° 8/8° crs° (=
17, 187 cher c® 8n0° 8/8° cre crg® B/5° 8/8° cr® Cia®
19, 207 cnee [« s cn cnee (e [« [ 810° B/g° Crs° Crs? [#3 cla
0,227 c1o cn o5 o 810 XY o cm ors 7 B0 B/8 crs ci ors on
23, 24° cno cn ors € 810 [ cno cm ors o4 8/10 (<] crs cH ors D4
8, 28" cno cm oo o8 ors [Z] cno cm crs o’B oss oM cno cn cis cu ors /4
7,20 cr1o cm 0110 os E/5 7 cio cm crs o o5 [} crs cn crs [} cmn o/
29, 307 c1o cm EMO on EIS E4 cio cm o5 oB ErS £ crs cm ors cia on1r Ee
3138" o/10 os ors en Frs (22} (<] oB ors [ or1r E/4 crs cia crin on onir or
74ar o5 €8 E/S E/4 G5 Fr4 oI5 3] E/5 €4 e2n Fi ors cra onrin £ (2313 En
448 El5 €8 FI5 €4 [Z31] E2 E/5 o4 7373 Er4 Fi21R ER &5 -7 Enin or
49.84" €5 Er4 IS Fra Fr\R Fr2 Els E/ [Z-373 Fr2 F217 Fr 7] €4
§6-60" €5 €/ ERi Fia G212 Fr2 €5 E/a Enin €12 Grin Fr E217 or
§1.72° 73 Fia Fr2112 Hie H212 H2 ER1R Fi4 F21r Fr HR
73:84" WS Gla HR1R [T7) 12172 w2 Fr12 G4 woT
ALLOWED
06-96" Fr2112 4 H2 12 owE
7 up

L _THIS LETTER DENOTES TYPE OF REINFORCEMENT TO BE SELECTED
FROM EITHER JOINT TABLES 1-11 TO 1-13 OR INTERMEDIATE TABLE 1-10.

THIS NUMBER IS THE SPACING INTERVAL
BETWEEN REINFORCEMENT.





















HOT MP
LP
COLD MP

———- RA
Cc
8 RUiCIERG)
SINGLE FAN
_____ RA

MIXING BOXES (VV OF CW)
OR INDUCTION UNITS

“ C=

R

{

[52] [es](=2]

4

TYPICAL

——
MIN
OA

TWO FAN BLOW THRU

SINGLE FAN HOT DECK REHEAT

(o]

S

TYPICAL

ZONE 1

ZONE 2

1

s

i

MULTIZONE

F =FILTER

CC = COOLING COIL
PH = PREHEAT COIL
OA = OUTSIDE AIR
AH = REHEAT COIL

[
LP
MP

i
s
$

= VARIABLE VOLUME

= CONSTANT VOLUME

= LOW PRESSURE DUCT

= MEDIUM PRESSURE OR
HIGH PRE SSURE DUCT

= RETURN AIR
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HEATING AND VENTHATING DRAW-THRU UNIT

L/
cc| [/ /
. +*

/ /

/ _—

/
FLEXIBLE CONNECTION

T

* *
~
v

+ +

MB
FB8 FB FB —
1 If'-‘: 4 ]
f | i<\ A
H | AN
i 1 ,,(
i @) &
EXT
&BP
MB
S HC FB —_— S
s | :
4 | i
7 1. y \
s N A
s I
HEATING AND VENTILATING BLOW-THRU UNIT
ZONE DAMPERS
me
- - BYPASS [ L —
= COLD DECK — / i1
———— i 1
- HOT DECK — | «f /1 U q
,l : : k o
L I/ y i :
AIR-CONDITIONING DRAW-THRU UNIT e
FS EUM CC  HC B8
N A4 \\\ * 1l I
’>\\ ,>\\ (¥4 A} + i I N
AN ! i
\ / i1 A
\, / Yy
S . . i
C 3
DRIP TRAY ——
AIR-CONDITIONING BLOW-THRU UNIT
DIFFUSER
ZONE DAMPERS PLATE
FS MB
He /o>, HC CC FB  o=c=>
COLD DECK .

AS
cs
cc
HC

ACCESS SECTION
COIL SECTION
COOLING COIL
HEATING COIL

EXTF&BP EXTERNAL FACE AND BYPASS DAMPER
INT F & BP INTERNAL FACE AND BYPASS DAMPER

ELIM

ELIMINATORS
REFERENCE: AMCA PUBLICATION NO. 203

FS
FB
~MB

FAN SECTION
FILTER BOX
MIXING BOL
SPRAY SECTION

TER

LOGY FOR CENTRAL STAT. RATUS







THE FOLLOWING METHOD HAS BEEN ADOPTED FOR DESIGNATING THE
MOTOR POSITION ON BELT DRIVEN CENTRIFUGAL FANS & BLOWERS.

MOTOR

i I _—DTVET—H—T‘EH—I—

LOCATION OF MOTOR IS DETERMINED BY FACING THE DRIVE SIDE OF
FAN OR BLOWER & DESIGNATING THE MOTOR POSITION BY LETTERS
W, X, Y OR Z AS SHOWN ABOVE.

THESE POSITIONS ARE PROMULGATED BY AMCA STANDARD 2407. THE AIR
MOVING AND CONDITIONING ASSOCIATION PRESENTS ADDITIONAL
TERMINOLOGY AND CONVENTIONS IN AMCA PUBLICATION 89.
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CWTHD CWBHD CCWTHD CCWBHD

CLOCKWISE CLOCKWISE COUNTER-CLOCKWISE COUNTER-CLOCKWISE
TOP HORIZONTAL BOTTOM HORIZONTAL TOP HORIZONTAL BOTTOM HORIZONTAL
CwuBD CwDBD ccwueD CCwWDBD

CLOCKWISE CLOCKWISE COUNTER-CLOCKWISE COUNTER-CLOCKWISE
UP BLAST DOWN BLAST UP BLAST DOWN BLAST
CWBAUD CWTADD CCWTADD CCWBAUD
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CLOCKWISE-BOTTOM CLOCKWISE COUNTER-CLOCKWISE COUNTER-CLOCKWISE
ANGULAR-UP TOP ANGULAR DOWN TOP ANGULAR DOWN BOTTOM ANGULAR UP
CWTAUD CWBADD CCWTAUD

v

CLOCKWISE CLOCKWISE
TOP ANGULAR UP BOTTOM ANGULAR DOWN

(>
(>

COUNTER-CLOCKWISE

COUNTER-CLOCKWISE
TOP ANGULAR UP

BOTTOM ANGULAR DOWN

ROTATION & DISCHARGE 1S DETERMINED FROM THE DRIVE OF A FAN
WHEN FAN IS RESTING ON THE FLOOR. THE DRIVE SIDE IS CONSIDERED
TO BE THE SIDE OPPOSITE THE INLET ON A SINGLE INLET FAN. FOR
MORE INFORMATION CONSULT STANDARD 2406 IN AMCA PUBLICATION 99,
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SOUND ANGLE FRAME
METAL \
GAGE
VARIES l h
WITH ! ! ™~ ANGLE O
GUARD | |
SIZE ! ! PREFORATED
%u 1~ OR EXPANDED
} L METAL O
I
i ! EXPANDEDMETAL
] t
i b A
N\ TYPE D /
TYPICAL SECTION
SUPPORT FROM EQUIPMENT

1"x1"x 18 GA. (25x 25 x 1.31 mm)
ANGLES MIN. ON SPLIT GUARDS

o\

TYPE A TYPEB TYPEC

1. BELT GUARDS MUST CONFORM TO THE OCCUPATIONAL SAFETY & HEALTH
ADMINISTRATION (OSHA} REGULATIONS.

2. TOTALLY ENCLOSED BELT GUARDS MAY BE REQUIRED. THE ENCLOSURE SHOULD
BE PERFORATED OR EXPANDED METAL, IN PART, TO PROVIDE ADEQUATE VEN-
TILATION.

3. BELT GUARDS MUST BE DESIGNED TO ACCOMMODATE MOTOR TRAVEL AND
NORMAL ROTATING EQUIPMENT VIBRATION WITHOUT CONTACT WITH ADJACENT
STRUCTURES. ADEQUATE CLEARANCE BETWEEN PULLEYS AND THE BELT GUARD,
AND BELTS AND THE GUARD, MUST BE PROVIDED. ON LARGE DRIVES, BELT SAG
SHOULD BE CONSIDERED.

4. ACCESS TO BELT, BEARINGS OR SHAFT MAY BE BY ONE OF SEVERAL METHODS:
SMALL MOVABLE COVER PLATES, HINGED FRONT, SPLIT GUARD OR COMPLETE
COVER REMOVAL. FACTORS TO BE CONSIDERED ARE SIZE AND WEIGHT OF THE
GUARD, FREQUENCY OF ACCESS, METHOD OF SUPPORT, DISASSEMBLY TIME,
INSPECTION ACCESS, ETC.

5. [N CONSIDERATION OF VIBRATION ISOLATION OR RIGID MOUNTING OF ROTATING
EQUIPMENT, BELT GUARDS SHOULD BE SUPPORTED FROM THE VIBRATING MASS
UNLESS CONTACT WITH MOVING PARTS IN IMPOSSIBLE.

6. THE THICKNESS OF THE BELT GUARD COMPONENTS VARIES WITH THE SiZE OF
THE GUARD. SELECT ADEQUATELY FOR DUTY,

7. BELT GUARDS ARE FURNISHED IN UNCOATED METAL OR GALVANIZED STEEL
UNLESS OTHERWISE SPECIFIED.

SPLIT GUARD
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DUCT OPENING, W WIDE x H HIGH

DO NOT INSTALL TURNING VANES,
DAMPERS OR EQUIPMENT IN THE
SHIELDED PORTION OF THE DUCTWORK

TOP REGISTER
OR DUCT
AN
<> /
SCATTERED OR
SECONDARY RADIATION

FROM X-RAY EQUIPMENT

LEAD SHIELDING IN
PARTITION, THE
PROTECTIVE BARRIER

X-RAY ROOM WALL OR
PARTITION THICKNESS

/

LEAD SHIELDING AROUND DUCT
ON THREE EXPOSED SIDES

NOTE:
IF WIDTH OF OPENING, W, IS LESS
THAN HEIGHT, H, THEN THE LENGHT
OF SHIELDED DUCTWORK WOULD
BE2(H+ A}

2(WeA)

~—DO INSTALL IN UNSHIELDED DUCTWORK
TO FACIITATE SERVICE AND
MAINTENANGCE, AT LEAST 3 FT
BEYOND SHIELDED SECTION

———KEEP OFFSET IN DUCT AS CLOSE AS
POSSIBLE TO X-RAY ROOM PARTITION

\

&

FIGURE 1

DUCTWORK MAY RUN IN ANY DIRECTION
AFTER LEAVING SHIELDING

INSTALL ACCESS DOORS A MINIMUM
OF 3 FT BEYOND SHIELDED DUCT,
PREFERABLY 6 FT

PLAN VIEW OF DUCT RUNNING THROUGH PARTITION OF X-RAY ROOM, EXPOSED TO SECONDARY OR

SCATTERED RADIATION.
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| * HEAVY CONCRETE FLOOR OR ROOF
" SLAB, DENSE ENOUGH TO ACT AS
+ SHIELDING WITHOUT LEAD LINING ~ -

DUCT,
W WIDE x H HIGH

1
| \_aworon
WHICHEVER IS GREATER

- LEAD SHIELDING AROUND
SCATTTERED THREE EXPOSED SIDES
OF DUCTS
SECONDARY
RADIATION )
RAYS NOTE: IF FIRE DAMPERS

ARE REQUIRED IN DUCT
PENETRATING THIS
PARTITION OR WALL. THE
FUSIBLE LINK SHOULD BE
LOCATED INSIDE THE

X-RAY ROOM
LA\
LEAD SHIELDING IN X-RAY

prd

ROOM WALL OR PARTITION

FIGURE 2

EVALUATION OF SECTION THROUGH X-RAY ROOM
PARTITION WHERE DUCT OPENING IS EXPOSED TO
SECONDARY RATHATION.

LEAD SHIELDING ON DUCTWORK IS
SIMILAR TO THAT SHOWN ON FIG. 1
LEAD SHIELDING IN X-RAY

ROOM WALL OR PARTITION

DUCT OPENING, —
W WIDE x H HIGH

REGISTER — | —T—
FOR
EXHAUST
AR

LEAD
BAFFLE

PRIMARY
RADIATION
(USEFUL -
BEAM) [/

B A

LEAD BAFFLE DIMENSION:
(3W x 2B) WIDE BY (3H x 2B) HIGH,
CENTERED IN FRONT OF OPENING

NOTE. WHERE DUCT RUNS STRAIGHT WITHOUT
OFFSET, LEAD SHIELDING iS SIMILAR TO THAT
SHOWN ON FIG. 2

FIGURE 4

PLAN VIEW OF DUCT RUNNING THROUGH PARTITION
OF X-RAY ROOM, EXPOSED TO PRIMARY RADIATION.

1T DUCT OPENING, W TRANSVERSE SECTION

WIDE x H HIGH THROUGH DUCT
TOP REGISTER LEAD SHIELDING AROUND
OR DUCT ALL EXPOSED SIDES OF

pucT

N
N v]{
Ve
A LEAD HEADED NAILS
l L—LEAD LINED LAPPING STRIPS AT
JOINTS, MINIMUM WIDTH OF 12"
2WOR2H
SCATTERED - WHICHEVER — LAMINATED PANEL OF PLYWOOD
OR 1S GREATER ANDLEAD
SECONDARY
RADIATION 14 NOTE: LET DUCT REST ON WOOD STRIPS FOR
RAYS ___ | SUPPORT. SUBSTANTIAL TRAPEZE HANGERS
SHOULD BE USED FOR SUPPORTING SHIELDING
ENCLOSURE. HANGER RODS MUST BE RIGID
LEAD SHIELDING IN X-RAY ENOUGH TO PREVENT ANY SWAY OF THE
ROOM OR PARTITION ENCLOSURE
FIGURE 3 FIGURE §

PLAN VIEW OF RADIUS ELBOW IN DUCTWORK CONSTRUCTION OF LAMINATED PANEL ENCLOSURE
RUNNING THROUGH PARTITION OF X-RAY ROOM. AROUND SHIELDED DUCTWORK.

EXPOSED TO SECONDARY OR SCATTERED RADIATION.

V3l
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"No. 2 0 3”1.e. No. 2 vane of a total of 3 vanes.

NUMBER OF SPLITTERS
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EXAMPLE

“No. 1 0f 3"1.e. No. 1 vane of a total of 3 vanes.
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25
"No. 2 of 76 mm i.e. No. 2 vane of a total of 3 vanes.

NUMBER OF SPLITTERS

“No. 1 0of 76 mm i.e. No. 1 vane of a total of 3 vanes.
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1/4" (6.4 mm) TIE RODS ON INLET & QUTLET
WELDED TO VANES AND INSIDE FACE OF ELBOW

LOSS COEFFICIENTS FOR USE OF
1,2. OR 3 VANES DEPENDS ON
ASPECT RATIO (H/W) AND A CURVE
RATIO (CR) WHICH DEFINES VANE
LOCATION IN TERMS OF THROAT
RADIUS. THIS DATAIS IN THE

1990 SMACNA DUCT DESIGN
MANUAL TABLE 14-10 {G) AND

IN THE ASHRAE HANDBOOK.

ELBOW DEPTHH NUMBER OF
REQUIRED (mm) TIE RODS
0- 127 (305) NONE
13- 20" (330 - 508) 1

21- 48" (533-1219) 2

49 - 64" (1243 - 1626) 3

65 - 80" (1651 - 2032) 4

WELD OR RIVET 1"x1"x1/8"

(25x2.5x3.2 mm)
ANGLE 1" (25 mm) LONG MIN. 18 Ga.
TO SPLITTER {1.31 mm)

S 0g.

4" 0.C. (102 mm) (102 mm)

/‘\ {25 mm) 1” .

BRAZE OF ARC WELD TO ELBOW CHEEK,
4" (102 mm) O.C. OR FASTEN WITH

114" (6.5 mm) BOLTS OR RIVETS.

SPOT WELDING & SHEET METAL
SCREWS ARE NOT RECOMMENDED ——— ./

18 GA. (1.31 mm) HEM ALL FOUR
SIDES BEFORE FORMING

SPUTTER DETAIL
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