
Author's Accepted Manuscript

Understanding the capillary behavior using
the extended reduced similar geometry meth-
od

Bei Wei, Jian Hou, Kang Zhou, Bo Yu

PII: S0009-2509(14)00706-4
DOI: http://dx.doi.org/10.1016/j.ces.2014.11.052
Reference: CES12016

To appear in: Chemical Engineering Science

Received date: 16 May 2014
Revised date: 5 October 2014
Accepted date: 21 November 2014

Cite this article as: Bei Wei, Jian Hou, Kang Zhou, Bo Yu, Understanding the
capillary behavior using the extended reduced similar geometry method,
Chemical Engineering Science, http://dx.doi.org/10.1016/j.ces.2014.11.052

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 galley proof before it is published in its final citable 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.

www.elsevier.com/locate/ces

http://dx.doi.org/10.1016/j.ces.2014.11.052
http://dx.doi.org/10.1016/j.ces.2014.11.052
http://dx.doi.org/10.1016/j.ces.2014.11.052
http://dx.doi.org/10.1016/j.ces.2014.11.052
http://dx.doi.org/10.1016/j.ces.2014.11.052
http://dx.doi.org/10.1016/j.ces.2014.11.052


1 

 

Understanding the capillary behavior using the extended reduced similar geometry method 

Bei Wei, Jian Hou, Kang Zhou, Bo Yu 

Author affiliations: 

Jian Hou: 

1. School of Petroleum Engineering, China University of Petroleum, Qingdao, Shandong, 266580, China 

 

Bei Wei and Kang Zhou: 

School of Petroleum Engineering, China University of Petroleum, Qingdao, Shandong, 266580, China 

 

Bo Yu: 

School of Science, China University of Petroleum, Qingdao, Shandong, 266580, China 

 

Correspondence information:  

(The two corresponding authors contributed the ideas from different aspects) 

Corresponding author1: Jian Hou 

Affiliation: School of Petroleum Engineering, China University of Petroleum 

Address: School of Petroleum Engineering, China University of Petroleum, No. 66 Changjiang West 

Road, Economic& Technological Development Zone, Qingdao, Shandong, 266580, China 

E-mail: houjian@upc.edu.cn Tel: 86-546-8395660 Fax: 86-546-8395660 

 

Corresponding author2: Kang Zhou 

Affiliation: School of Petroleum Engineering, China University of Petroleum 

Address: School of Petroleum Engineering, China University of Petroleum, No. 66 Changjiang West 

Road, Economic& Technological Development Zone, Qingdao, Shandong, 266580, China 

E-mail:zhoukang_upc@163.com Tel: 86-18766422967 

 

Abstract 

Pore scale modeling is used to understand the transport phenomena in porous media. Capillary 

behavior is an important property in pore scale research. We extend the reduced similar geometry 

(RSG) method to tangential polygons and simplify the results to concise equations. Based on the 

RSG method results, the effects of the shape similarity, the shape factor and the contact angle on the 

capillary behavior are investigated. A new and more accurate parameter is proposed to predict the 

threshold radius during primary drainage. This parameter is demonstrated to predict the threshold 

radius accurately for arbitrary polygon shapes and real rock shapes. It also performs better than the 

traditional predictor when predicting the capillary behavior for concave shapes. 
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1. Introduction  

 

The phenomena of flow through porous media are ubiquitous in natural and artificial materials. 

Some examples include groundwater flow, underground oil flow, the microcirculation of blood in 

animals, the translocation of water in plants, and gas migration in a packed bed. Usually, the flow 
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