Supply Air Duct

Return Air Duct

Fresh Air Duct

Exhaust Air Duct

Air Duct




Material of Air Duct

e Galvanized Steel Duct




Stainless Steel Duct




* Textile ( Fabric ) Duct




SMACNA
|

l \ l Association
Sheet

Metal Contractors  National

and Air Cond.



Air Duct Design ( Sizing )

1. False Ceiling Height




2. Aspect Ratio

7

Aspect Ratio % <= (1:4)




3. Air Velocity

— For Example

3 a8 500 : 350 53l
3 a8 650 OSa (Sa
Y 900 Cillenll (o je

3 a2 1200 —



Appliisitan Controlling factor: noise R T e —
FRAFKMIon Aupln Shts Supply | Return | Supply | Retumn
Residence 3 3 4 3 3
(600) (1000) (800) (600) (600)
Apartments B
Hotel bedrooms (10300) 7.5(1500) | 63(1300) | 6(1200) 5(1000)
Hospital bedrooms
Private offices
Directors rooms (1220) 10(2000) | 7.5(1500) | 8(1600) | 6(1200)
Libraries
Theatres 4 4
e (800) 6.5(1300) | 55(1100) [ 5(1000) (800)
General offices
High class restanrants 75
e D 10(2000) | 7.5(1500) | 8(1600) | 6(1200)
Banks
Average store 9 ’
e i 10(2000) | 7.5(1500) | 8(1600) | 6(1200)
Industrial (21;2) 15(3000) | 9(1800) | 11(2200) | 7.5(1500)




4. Sizing of Air Outlet

BYBASS DAMPER
BY RICKARD

FACE DAMPER
BY RICKARD

> ~N
< < TN DIFFUSER AND MLM
< Nixg CONTROLS WITH
g . _ LON/BACNET MODULE

RETURN AIR g BY RICKARD
TEMPERATURE
SENSING AND

CONTROL BY

OTHERS

RETURN AIR

STATIC PRESSURE SENSOR
POSITIONED HALF TO TWO
THIRDS BETWEEN FIRST
AND LAST DIFFUSER



Duct Desigh Methods

1. Equal Friction Method
2. Equal Velocity Method

3. Static Region Method



* Equal Friction Method

— For Supply Air Duct AP =0.08 in W.G/100 ft

— For Return Air Duct AP =0.06 in W.G/100 ft

— For Fresh/Exhaust Air Duct AP =0.1in W.G/100 ft



Thickness of Duct

Duct Pressure Class

Operating Pressure

(in.) (Pa)
Vi we 125
1" wg 250
2" wg 500
3" wg 750
4" wy 000
6" we | 500
10" wg 2500

Up o 2" wg
Over V" up o 1" wy
Over 1" up 1o 2" wg
Over 2% up to 3" we
Over 3" up to 4" we
Over 4" up 10 6" we

Over 6" up to 10" wy

haal a1l Jaaad!




DLel

PRESSURE CLASS (In W.Gy)

DIMENSION Positive or Negative
%" " o g 4" 6" "
§" dn 26 26 26 24 24 29 2
9, 10" 26 26 26 24 22 20 |8
I, 12" 26 26 24 22 20 |8 16
13, 14" 26 24 2 20 I8 I8
15, 16" 26 2 20 I8 I8 16
17, I8" 26 22 A ¥ 16
19, 20" 4 20 IR 16
2], 22* 2 I8 16 h
23,249 2 ¥ 16 6
25, 26" b () Reinforcament is
27, 28" I8 I8 g
2, 30" I |6
31 36" 16




Thickness in Inches Weight Thickness in Millineters
Mn MNom Max MNom
Gage L Max Nom N /st Y gt A Max teom
aa DO%0 0120 000 2400 are ane 1824 3048 2208
2 0104 D164 0134 4204 283 00s 2042 4100 3404
an D12 1 ) o142 4831 24 oes 2546 4356 3807
0 0127 D187 0187 =143 ass 5% 320 3188 4783 I8
» 0142 020 oz 5795 71 20 300 2100 4309
28 0157 0217 0187 8387 781 a8 381 2050 L 4750
27 0172 0232 0202 eeTe B44 40 43I g3 s131
20 D187 0247 0217 7501 w08 1.004 442 a712 2312 5512
28 o217 0287 0247 8407 117 2274 7274 8274
24 o236 o3 o278 e 1.1%0 1.28% s o4 8010 8010 7010
2 0288 0348 0308 | 10814 1408 e772 sT72 R
2 0298 037e o33 | 12038 | 1408 1530 LET) TR 943s EUR
21 D32e D400 0338 | 12 1053 2200 | 10200 e
20 Dase D430 0308 | 15388 | 18%8 1778 208 208 1.108 1.008
19 D408 0508 Dass | 1 es2e 2061 1028 1 288 1158
8 D4s0 Deen 0518 | 19974 | 21%8 2.30% 1052 118 1 441 1tan
" 0528 0028 0575 | 21380 2548 13an 1201 1401
18 0578 b T 0835 2342 2858 2832 1298 1.403 1783 1813
L) 04850 o770 0710 | 2848 3138 1 883 1983 1802
14 070% oses o78s | 29728 | 22¢m 3.52% 1201 1.794 2204 1004
2 08%a 1014 003 | 34804 4133 2102 | 28823 | 2372
12 0004 1174 w084 | 40818 | 4531 4780 21 2523 2983 27%
" 1143 1323 1223 | s o808 . 304 2002 2382 3132
10 1202 1472 1282 | s2078 | a7 e 002 2! 3280 2740 3510
@ 1442 1822 1532 | s8705 0314 188 4121 21391
H A0 AT g8 | 24874 c87% T 233 4040 4500 4270

ol 3Yail! olia Jaas 121 Jgaxd)




Duct Fitting

 Take Off




\
| R
%’,_ ‘M[:‘r“’ 42 (: )_
yes Branch f +

[ — | R |
Ri =10 cm -=—-———————--- W <= 14"
Ri =15 cm —--—-—--—-—--- 14”7 < W <= 24"
Ri =20 cm —--—--—--—-——- 24" < W <= 32"
Ri =25 cm ----------—--- W > 32"




Reducer




Reducer

Single Act Double Act
W2
Wi | ———~
DAL w1 IWZ
L
Lin- =30 cm Lin- =30 cm

min*

© =30° ©=15°



Elbow




R, = Throat Radius
R, = Heel Radius

* R, =Ry, + H

Ry, =6 if H<18”

Ry, = 10” if H>=18"







P&

If W=10" ................. Non

W=12:16" ......... 1 4\

W=16:24" ........ 2

W=24:30" ............ 3



LOSS COEFFICIENTS FOR USE OF
1,2, 0R 3 VANES DEPENDS ON
ASPECT RATIO (H/W) AND A CURVE
RATIO (CR) WHICH DEFINES VANE
LOCATION IN TERMS OF THROAT
RADIUS. THIS DATA IS IN THE

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

IN THE ASHRAE HANDBOOK,

1/4" (6.4 mm) TIE RODS ON INLET & QUTLET
WELDED TO VANES AND INSIDE FACE OF ELBOW

ELBOW DEPTH H NUMBER OF
REQUIRED (mm) TIE RODS
0- 12" (305) NONE

13 - 20" (330 - 508) 1

21- 48" (533 - 1219) 2

49- 64" (1243 - 1626) 3

65- 80" (1651 - 2032) B



Duct Connection

Flat S
Drive

TRANSVERSE
JOINT
LONGITUDINAL _

SEAM <

HEMMED "S™ SLIP
T-6

— S _
DRIVTE. 1SLIP




Transverse Joint

Y

L\

Longitudinal Seam /f \

Joint Options

Sr=

Drive Slip T1

S

~

yr

Plain S Slip T-5

1=

Hemmed S Slip T-6

—

s =

Double S Slip T-8



Duct Supports
Hangers













Vibration Isolators
Canvas




..::.::.-EE

'r..




Volume Control Damper
VCD







Fire Damper F.D




Smoke Damper




Plenum Box

Plenum Box
" » Plenums.
Plenums are the central
distribution and collection units

for an HVAC system.




!

| \}

et

Nominal Dimension ( m.m

L1 150x150 200 | 250 [ 150
__L t\ 225x225 300 | 330 [ 250

L3 00 | 50 | 30

|

re—




Flexible Duct




| sl g




Flex. Duct Size (Inch)

Design Air Flow ( CFM )

5 50
6 75
7 110
8 160
9 225




Duct Leakage Test

1. Smoke Test




Duct Leakage Test

2. Light Test




Duct Leakage Test

3. Pressure Test

Duct Testing Illustration
(Positive Pressurization)

jb ' AVOID LEAKS
TEMPORARY
CAPS ZEALPD IN DUCTING
TEMPCARRY SECAELY FROM ORIFCE
TVPICAL e TO TEST DUCT
Ty SN
DLANK OFF AT
CONVENENT
MACE
DUCT PRESSURE TEST
DNFFERENTIAL GUAGE MANOMETER
PRESEIUAE TUSE /
FAN SLOAER
VATH VAR
TUNE VOLUME
CONTROL ———— - DF FERENTIAL PRESSURE
. TEST GUAGE MANOMETER
NOTE:

PRESSURIZE DUCT TO REQUIRED TEST PRESSURE



Weight =

Duct Weight

o/

2% (W+H)*L*t*p

W :Duct Width

H :Duct
L :Duct

t :Duct]

Depth
_ength

"hickness

p :Density = 7850 kg/m?3
Weight (Kg) =04 (W +h)*L*t



Insulation Weight

* Insulation Area(m?)=0.05(w+h)*L

ad) Aaliia i .
hjﬁm\ = Al 3 il e
UL‘JQM756= dj’d\&\jjgm )

shlbzball )5



Static Pressure Calculation

T
s | =




ATP =(.01/100) * longest duct length (ft)

Equivalent length of take off = 5 ft.
// // ]/ elbow =10 ft.
// // /] reducer=15 ft.

// //  // branches= 20 : 25 ft.



* ESP =(longest duct length + tot. equiv. length of fittings ) *
(0.1/100) + ( press. drop through volume damper, fire damper, air

outlets) = ........... In. WG Water

¢ = ... inw.g * 1.25 ( safety factor ) = ...... inw.g



