Natural gas pipeline sizing (SI)

This application calculate Gas flow rate as Natual gas pipeline sizing calculation. This calculation is
based on General flow equation, AGA, Weymouth, Panhandle A, Panhandle B, and IGT equation.
And, The International System of Units is used in this application.
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Reference : Gas Pipeline Hydraulics, E. Shashi Menon, 2005

Design parameters

In this section, the gas properties and the geometrical parameters are defined for the calculation later.

Gas properties

Pipeline Inlet pressure P1 = 6890 kPa
Pipeline outlet pressure P2 := 5500 kPa
Gas pressure at Base condition Pb := 101.35 kPa
Gas temperature at Base condition Tb_C = 15 degC
Specific Gravity G:=0.6

Average gas flowing temperature T 3 = 21 degC



Pipeline parameters

Pipe Length

Pipe inside diameter

Pipe roughness

Upstream elevation

Downstream elevation

Pipe efficiency
(A decimal value less than or equal to 1.0)

Gas properties

L := 16.09 km
Dp = 482.60 mm

€ :=0.01778 mm

H1 =3m
H2 =33 m
E :=0.95

Density, viscosity and compressibility factor of gas can be obtained with the fluid properties specified

in the previous section.

Average gas temperature
in Kelvin

Gas temperature at Base condition
in Kelvin
Note:

T = temperature_conversion(T "degC", K) = 294150 K
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The unit of temperature can be converted with temperature_conversion() function defined in the Code region.
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Gas flow rate calculation

Gas (volume) flow rate can be calculated with several methods. In this section, these calculations are shown.
General flow equation with Colebrook-White equation of Friction factor
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By using above 2 equations, the friction factor can be obtained based on Colebrook-white equation.
And, the final result of Gas flow rate and Reynolds number also can be calculated.
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General flow equation with American Gas Association (AGA) equation of Transmission factor

Pipe drag factor Df = 0.95
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Therefore, friction factor can be obtained with above equations, and Gas flow rate and Reynolds number can
be calculated as follow.
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Weymouth equation H H
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Institue of Gas Technology (IGT) equation
H H
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