
Air Duct

• Supply Air Duct

• Return Air Duct

• Fresh Air Duct

• Exhaust Air Duct



Material of Air Duct

• Galvanized Steel Duct



• Stainless Steel Duct



• Textile ( Fabric ) Duct



SMACNA

Sheet

and Air Cond.

Metal NationalContractors

Association



Air Duct Design ( Sizing )

1. False Ceiling Height



2. Aspect Ratio

Aspect Ratio   
𝑊

𝐻
<=   ( 1 : 4 )

W

H



3. Air Velocity

– For Example

د/قدم500: 350استديو               •

د/قدم650مكان سكن                •

د/قدم900غرف العمليات           •

د/قدم1200مصنع                     •





4. Sizing of Air Outlet



Duct Design Methods

1. Equal Friction Method

2. Equal Velocity Method

3. Static Region Method



• Equal Friction Method

– For Supply Air Duct                ΔP = 0.08 in W.G/100 ft

– For Return Air Duct ΔP = 0.06 in W.G/100 ft

– For Fresh/Exhaust Air Duct ΔP = 0.1 in W.G/100 ft



Thickness of Duct







Duct Fitting

• Take Off



• Ri = 10 cm -------------- W <= 14’’

• Ri = 15 cm -------------- 14’’ < W <= 24’’

• Ri = 20 cm -------------- 24’’ < W <= 32’’

• Ri = 25 cm -------------- W > 32’’



Reducer



Reducer

W1
W2

Ɵ

Lmin. = 30 cm
Ɵ = 30°

Single  Act Double Act

W1 W2

Ɵ

L

Lmin. = 30 cm
Ɵ = 15°



Elbow



• Rth = Throat Radius

• RH = Heel Radius

• RH = Rth + H

• Rth = 6’’   if H < 18’’

• Rth = 10’’   if H >= 18’’

RH

Rth

H





W

If    W = 10’’ ….........…… Non.

W = 12 : 16’’ ………… 1

W = 16 : 24’’ ………… 2

W= 24 : 30’’ …………. 3  





Duct Connection





Duct Supports
Hangers









Vibration Isolators
Canvas





Volume Control Damper
VCD





Fire Damper F.D



Smoke Damper



Plenum Box





Flexible Duct





Design Air Flow ( CFM )Flex. Duct Size   ( Inch )

505

756

1107

1608

2259



Duct Leakage Test 

1. Smoke Test



Duct Leakage Test 

2. Light Test



Duct Leakage Test 

3. Pressure Test



Duct Weight

• Weight = 2 * ( W + H ) * L * t * ρ

• W  :Duct Width

• H   :Duct Depth

• L    :Duct Length

• t    :Duct Thickness

• ρ :Density = 7850 kg/m3

• Weight (Kg) = 0.4 ( W + h ) * L * t  

W

H



Insulation Weight

• Insulation Area ( m2 ) = 0.05 ( w + h ) * L

= عدد لفات العزل المستخدمة •
العزل مساحة

الواحدة اللفة مساحة

•
العزل لفات عدد

بالطن الصاج وزن
لفة لكل طن 7.5: 6= 



Static Pressure Calculation

Pressure Loss

Major Losses Duct

Secondary Losses

Fittings

Dampers

Air Outlets



•
Δ𝑃

𝐿
= ( .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

• =  ……  in w.g * 1.25 ( safety factor ) = ……   in w.g


