Accepted Manuscript

Natural Gas

SCIENCE AND ENGINEERING

Simulation on gas transport in shale: The coupling of free and adsorbed gas

Yang Xia, Yan Jin, Kang Ping Chen, Mian Chen, Dong Chen

PII: S1875-5100(17)30077-X
DOI: 10.1016/j.jngse.2017.02.024
Reference: JNGSE 2077

To appearin:  Journal of Natural Gas Science and Engineering

Received Date: 2 June 2016
Revised Date: 14 February 2017
Accepted Date: 18 February 2017

Please cite this article as: Xia, Y., Jin, Y., Chen, K.P., Chen, M., Chen, D., Simulation on gas transport
in shale: The coupling of free and adsorbed gas, Journal of Natural Gas Science & Engineering (2017),
doi: 10.1016/j.jngse.2017.02.024.

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.2017.02.024

Simulation on gastransport in shale: the coupling of free and adsorbed gas
Yang Xid, Yan Jift", Kang Ping Chefy Mian Cher, Dong Cheh
!State Key Laboratory of Petroleum Resource andpeatisg,
China University of Petroleum, 102249 Beijing
?School for Engineering of Matter, Transport and rgge
Arizona State University, Tempe, AZ 85287-6101, USA

“Corresponding author: jinyancup@126.com; Tel: (86)89732209

Abstract
The shale reservoirs contain not only a lot of namcro scale pores, but the coupling phenomenondwssi free and adsorbed
gas, which leads to complexity when estimating esfgals production. Currently, different models haeen applied to
describe the gas transport in shale, especialtiifiarent flow regions. However, the role played dgysorbed gas on the
production performance is still difficult to evateadue to the fact that the coupling of free andodaed gas is rarely
considered.
This study incorporates various gas transport mash®s in nanopores including viscous flow, Knudsifiusion
(combination of both is slip flow) and surface dgfon of adsorbed gas with a nonlinear and nonkbgum gas
adsorption-desorption kinetics to formulate a sifigel model for studying the dynamic production foemance for
multi-stage fractured horizontal wells in shale geservoirs. A method is developed and used touatalthe respective
contributions from the stored free gas and therhasbgas to the total gas production rate. Seiigit¥the production rate to
key physical parameters is performed. It is foumat tlesorption process dominates the productidmmitery short times
after the start of production. The production rigtshown to be particularly sensitive to the paee &ind porosity while
largely unaffected by the surface diffusion of #lisorbed gas with the fact that the surface ddfus a much slower process

compared with the diffusion of free gas, especiallyen the permeability in Stimulated Reservoir Viodu (SRV) is
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