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List of 29 Ducts Formulas

Ducts &

Continuity Equation for Ducts (&'

1) Cross-Sectional Area of Duct at Section 1 using Continuity Equation @
A, -V, Open Calculator (&'
Ay =222
Vi

0.95m? - 26m/s
17m/s

a 1.452941m? =

2) Cross-Sectional Area of Duct at Section 2 using Continuity Equation @

AV, Open Calculator (%'

B =4

2

1.452941m>- 1
@0.951&12 _ 1.452941m Tm/s
26m/s

3) Velocity of Air at Duct Section 1 using Continuity Equation @
BV.=

A2 Vo Open Calculator (%

1

a” Js = 0.95m? - 26m/s
S = T 452941me
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4) Velocity of Air at Duct Section 2 using Continuity Equation @

V. — A{-Vy Open Calculator (&'
2 A2
1.452941m> - 17m/s
@ 26m/s =
0.95m?

Parameters of Ducts @

5) Equivalent Diameter of Circular Duct for Rectangular Duct when
Quantity of Air is Same K9

3. 1.3
@D. = 1.256 (ﬁ
a-+b

) 0.2 Open Calculator (&'

0.2
(0.9m)? - (0.7m)?
0.866503m = 1.256 -
ex] m ( 0.9m + 0.7m

6) Equivalent Diameter of Circular Duct for Rectangular Duct when

Velocity of Air is Same @

2.a-b Open Calculator @
p,— 22D
a—+b
2:0.9m - 0.7m
7875m =
B om8mim = Ho
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7) Friction Factor for Laminar Flow in Duct @

64 Open Calculator @

8) Friction Factor for Turbulent Flow in Duct @

0.3164 Open Calculator (%'
fturbulent — W
Re™

B 0.105795 =

9) Quantity of Air given Velocity K
Q —V. Acs Open Calculator (&
B 18.55m/s = 35m/s - 0.53m>

10) Reynolds Number given Friction Factor for Laminar Flow C‘:

Re:G—f4
64
@80_0—

Open Calculator @
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11) Reynolds Number in Duct @

.Re—

' B 100m?/s

d-Vy Open Calculator (%'

12) Velocity Pressure in Ducts &

P.=0.6- V2 Open Calculator (&
v — U. m
B 13.76147TmmAq = 0.6 - (15m/s)’

Pressure @
13) Dynamic Loss Coefficient given Dynamic Pressure Loss @

BC=_—13

a 0.02 1 498471mmAq
6 - (35m/s)?

Open Calculator @

0.6 - V2

14) Dynamic Loss Coefficient given Equivalent Additional Length C‘:

Bo-="

0.8 -0.00175m
0.02 =
a 0.07m

a © calculatoratoz.com. A softusvista inc. venture!

Open Calculator @



https://calculatoratoz.com/
https://calculatoratoz.com/
https://softusvista.com/
https://www.unitsconverters.com/
https://www.calculatoratoz.com/en/reynolds-number-in-duct-calculator/Calc-32069
https://www.calculatoratoz.com/en/velocity-pressure-in-ducts-calculator/Calc-32135
https://www.calculatoratoz.com/en/dynamic-loss-coefficient-given-dynamic-pressure-loss-calculator/Calc-32328
https://www.calculatoratoz.com/en/dynamic-loss-coefficient-given-equivalent-additional-length-calculator/Calc-32329
https://www.calculatoratoz.com/en/reynolds-number-in-duct-calculator/Calc-32069
https://www.calculatoratoz.com/en/velocity-pressure-in-ducts-calculator/Calc-32135
https://www.calculatoratoz.com/en/pressure-Calculators/CalcList-7581
https://www.calculatoratoz.com/en/dynamic-loss-coefficient-given-dynamic-pressure-loss-calculator/Calc-32328
https://www.calculatoratoz.com/en/dynamic-loss-coefficient-given-equivalent-additional-length-calculator/Calc-32329

Ducts Formulas... 6/13

15) Dynamic Pressure Loss @

Ps=C-0.6- V2 Open Calculator @
B) 1.498471mmAq = 0.02 - 0.6 - (35m/s)?

16) Length of Duct given Pressure Loss due to Friction @

BL-

2. APf -m Open Calculator (%

2
f- Pair ‘Vm

2-10.5mmAq - 0.07
B3 0.0654m = e
0.8 - 1.225kg/m’ - (15m/s)

17) Pressure Drop in Circular Duct @

06-f-L- V12n Open Calculator (%'

@ AP, =

Ny [}

0.6 - 0.8 - 0.0654m - (15m/s)*

@ 0.0054mmAq = £33330m
4
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18) Pressure Drop in Square Duct@

06-f-L-V2
S2

3-(S1S)

@ AP, =

0.6 - 0.8 - 0.0654m - (15m/s)’

a 0.32mmAq = om)?

2:(9m-+9m)
19) Pressure Loss at Discharge or Exit @
APgs = 0.6 - V*
B 74.92355mmAq = 0.6 - (35m/s)”
20) Pressure Loss at Suction @
BP.=C-06-V?
B 1.498471mmAq = 0.02- 0.6 - (35m/s)?

21) Pressure Loss Coefficient at Inlet of Duct @
2
Ay
Cp=(1-=L
A,

1.452941m> 2
() 0.250277 — (1 - L4204
0.95m?
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22) Pressure Loss Coefficient at Outlet of Duct C‘:

.02_<A—1_1

) 2 Open Calculator (%'

0.95m? ?
0119822 = | —— —1
@ ( 1.452941m> )
23) Pressure Loss due to Friction in Ducts C‘:

2 Open Calculator (%'
f-L- Pair * \4

B AP; =

2-m

0.8 - 0.0654m - 1.225kg/m?* - (15m/s)?
2-0.07m

a 10.5mmAq =

24) Pressure Loss due to Gradual Contraction given Pressure Loss
Coefficient at Section 1 @

(A
APgC = 0.6 - V% . Cr . Cl Open Calculator (
B 1.981653mmAq = 0.6 - (17m/s)” - 0.4 - 0.280277

25) Pressure Loss due to Gradual Contraction given Velocity of Air at
Point 2 (&

Ach =0.6- Vg . Cr . Cz Open Calculator (%

B 1.981643mmAq = 0.6 - (26m/s)* - 0.4 - 0.119822
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26) Pressure Loss due to Sudden Contraction given Velocity of Air at
Point 1 @

@
APSC 1 =0.6 - V% .C Open Calculator

B0 0.353517mmAq = 0.6 - (17m/s)” - 0.02

27) Pressure Loss due to Sudden Contraction given Velocity of Air at point

2@
A

APsc 5 = 0.6 - V% . C2 Open Calculator (9
a 4.954108mmAq = 0.6 - (26111/5)2 -0.119822
28) Pressure Loss due to Sudden Enlargement K

2 Open Calculator (%'
APy =0.6- (V1 — Vs)
B 4.954128mmAq = 0.6 - (17m/s — 26m/s)’

29) Total Pressure required at Inlet to Duct K

P, = AP; + P, Open Calculator (%'

a 24.26147TmmAq = 10.5mmAq + 13.76147mmAq
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Variables Used

a Longer Side (Meter)

A Cross-Sectional Area of Duct at Section 1 (Square Meter)
A, Cross-Sectional Area of Duct at Section 2 (Square Meter)
A ¢ Cross-Sectional Area of Duct (Square Meter)

b Shorter Side (Meter)
C Dynamic Loss Coefficient

C4 Pressure Loss Coefficient at 1
C Pressure Loss Coefficient at 2
C, Pressure Loss Coefficient

d Diameter of Circular Duct (Meter)

De Equivalent Diameter of Duct (Meter)

f Friction Factor in Duct

flaminar Friction Factor for Laminar Flow
fturbulent Friction Factor for Turbulent Flow in Duct

L Length of Duct (Meter)
L Equivalent Additional Length (Meter)

M Hydraulic Mean Depth (Meter)
P4 Dynamic Pressure Loss (Millimeter Water (4 °C))

P Total Pressure Required (Millimeter Water (4 °C))
P, Velocity Pressure in Duct (Millimeter Water (4 °C))

Q Quantity of Air (Cubic Meter per Second)
Re Reynolds Number
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S Side (Meter)
V Velocity of Air (Meter per Second)
V4 Velocity of Air at Section 1 (Meter per Second)

V5 Velocity of Air at Section 2 (Meter per Second)

V|, Mean Velocity of Air (Meter per Second)

AP Pressure Drop in Circular Duct (Millimeter Water (4 °C))

AP s Pressure Loss at Discharge (Millimeter Water (4 °C))

AP Pressure Loss Due to Friction in Ducts (Millimeter Water (4 °C))
Ach Pressure Loss due to Gradual Contraction (Millimeter Water (4 °C))
AP Pressure Drop in Square Duct (Millimeter Water (4 °C))

AP 1 Pressure Loss due to Sudden Contraction at point 1 (Millimeter
Water (4 °C))

APy 2 Pressure Loss due to Sudden Contraction at point 2 (Millimeter
Water (4 °C))

AP Pressure Loss due to Sudden Enlargement (Millimeter Water (4 °C))
Pair Air Density (Kilogram per Cubic Meter)

U Kinematic Viscosity (Square Meter per Second)
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Constants, Functions, Measurements used

e Measurement: Length in Meter (m)
Length Unit Conversion @

e Measurement: Area in Square Meter (m?)
Area Unit Conversion K

¢ Measurement: Pressure in Millimeter Water (4 °C) (mmAQ)
Pressure Unit Conversion @

e Measurement: Speed in Meter per Second (m/s)
Speed Unit Conversion @

e Measurement: Volumetric Flow Rate in Cubic Meter per Second (m3/s)
Volumetric Flow Rate Unit Conversion @

¢ Measurement: Kinematic Viscosity in Square Meter per Second (m?/s)
Kinematic Viscosity Unit Conversion C’:

¢ Measurement: Density in Kilogram per Cubic Meter (kg/m?)
Density Unit Conversion @
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Check other formula lists
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