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Flow Equations



©  Dr. A.B.M. Toufique Hasan (BUET) 3L-4 T-1, Dept. of ME ME 423: Fluids Engineering (Jan. 2024)

Panhandle A Equation

The Panhandle A Equation was developed for use in natural gas pipelines, incorporating an 
efficiency factor, E for Reynolds numbers in the range of 5 to 11 million (5x106 - 11x106). 

In this equation, the pipe roughness is not used. The general form of the Panhandle A equation is 
expressed in USCS units as follows:
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Panhandle A Equation

Since the gas gravity is several orders of magnitude lower that the liquid, the influence of 
elevation is generally insignificant in a pipeline that transports gas. And hence, in calculation of 
flow rate/pressure drop, elevation difference in not being considered (in general). 

Accordingly, the Panhandle A equation takes the following form:
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Panhandle A Equation

By comparing the Panhandle A equation with General Flow equation, an equivalent transmission 
factor in USCS units can be calculated as follows:
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Panhandle B Equation

The Panhandle B equation, also known as the revised Panhandle equation, is used in large 
diameter, high pressure transmission lines. In fully turbulent flow, it is found to be accurate for 
values of Reynolds number in the range of 4 to 40 million (4x106 - 40x106). 

This equation in USCS units is as follows:
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Neglecting the elevation difference, Panhandle B equation takes the following form:
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Panhandle B Equation

In SI units, Panhandle equation takes the following form:

Panhandle A Eq.

Panhandle B Eq.



©  Dr. A.B.M. Toufique Hasan (BUET) 8L-4 T-1, Dept. of ME ME 423: Fluids Engineering (Jan. 2024)

Problem

Solution:

Assume P2 = 800 psia. The average pressure comes as:
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Now, calculate the compressibility factor, Z using the CNGA method;
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Problem
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Use Panhandle A equation & neglecting elevation difference
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Use this new P2 for next iteration;
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Problem
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Use Panhandle A equation & neglecting elevation difference
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(Homework)
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Problem

Using the Panhandle B equation, calculate the outlet pressure in a natural gas pipeline, NPS 16 with 
0.250 in. wall thickness, 15 miles long. The gas flow rate is 100 MMSCFD at an inlet pressure of 1000 
psia. The gas gravity = 0.6 and viscosity = 0.000008 lb/ft-sec. The average gas temperature is 80°F. 
Assume base pressure = 14.73 psia and base temperature = 60°F. For compressibility factor Z, use the 
CNGA method. Assume pipeline efficiency of 0.92.

Compare the result with that obtained from Panhandle A equation.
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Other Flow Equations for Gas Transport in Pipeline

Institute of Gas Technology (IGT) eq.

Mueller eq.

Fritzsche eq.

Weymouth eq.
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