
Accepted Manuscript

Correlations for estimating natural gas leakage from above-ground and buried urban
distribution pipelines

A. Ebrahimi-Moghadam, M. Farzaneh-Gord, M. Deymi-Dashtebayaz

PII: S1875-5100(16)30445-0

DOI: 10.1016/j.jngse.2016.06.062

Reference: JNGSE 1609

To appear in: Journal of Natural Gas Science and Engineering

Received Date: 7 April 2016

Revised Date: 23 June 2016

Accepted Date: 26 June 2016

Please cite this article as: Ebrahimi-Moghadam, A., Farzaneh-Gord, M., Deymi-Dashtebayaz, M.,
Correlations for estimating natural gas leakage from above-ground and buried urban distribution
pipelines, Journal of Natural Gas Science & Engineering (2016), doi: 10.1016/j.jngse.2016.06.062.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.jngse.2016.06.062


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

1 

 

Correlations for Estimating Natural Gas Leakage from 

Above-ground and Buried Urban Distribution Pipelines 

 

A. Ebrahimi-Moghadam1, M. Farzaneh-Gord2, M. Deymi-Dashtebayaz3* 
1Faculty of Mechanical Engineering, Shahrood University of Technology, Shahrood, Iran 
2Faculty of Mechanical Engineering, Shahrood University of Technology, Shahrood, Iran 

3Faculty of Mechanical Engineering, Hakim Sabzevari University, Sabzevar, Iran 
 

*Corresponding Author: tel:+989155065688, 

email:meh_deimi@yahoo.com 

 
Abstract 

A numerical method is developed to investigate leakage in above-ground and buried urban distribution 

natural gas pipelines. The main aim is to develop a few equations to estimate leakage form above-ground and 

buried urban natural gas pipelines. The equations are developed by considering the impact of various parameters 

such as the pipeline and hole diameters. A computational model for steady, compressible turbulent flow is built 

to model leakage. The natural gas as working fluid is treated as an ideal gas and soil considered as a porous 

zone. The results indicate that for holes with small diameters, discharge speed reaches to the sound speed and at 

the so-called, choking occurs in the flow. Also based on the result, the volumetric flow rate of leaked gas have a 

linear relation, second order relation and fourth order relation with pressure of initial point, diameter of hole and 

ratio of the hole diameter to the pipe diameter, respectively. In the case of buried pipes, permeation depth of gas 

into soil at the small diameter holes is more than large holes but volumetric rate of leaked gas is lower. Also 

after permeation of natural gas into the soil, and hitting the soil particles and the air moving through soil, a pair 

of vortex is created inside the soil. Finally two new correlations have been proposed to calculate the natural gas 

leakage from a small hole located on the lateral surface of the above-ground and buried distribution gas 

pipelines. Results show that, the percentage of relative error between simulation results and correlation values is 

below 5% which implies high accuracy of the presented correlations. 
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1. introduction 

Pipelines are the common and comfortable method of transporting and distributing fuels 

and dangerous gases such as natural gas (NG) [1]. Pipelines are often subjected to various 

damages such as third party activities, corrosion, mechanical or material failure and natural 
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