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An improved Green element method and its application in seepage problems

FANG Si-dong!, CHENG Lin-song*?, RAO Xiang?, WU Yong-hui®
(1. SINOPEC Petroleum Exploration and Production Research Institute ,Beijing 100083, China;

2. College of Petroleum Engineering,China University of Petroleum, Beijing 10049, China)

Abstract:In this paper, Green’ s formula and basic solutionswere used to derive the direct boundary
integral equation to solve the seepage problem. The numerical discretization of the boundary integral
equation is based on the Green element method, which improves the solution method of pressure and
pressure derivative in the original method. According to the characteristics of the method, the method is
named as the mixed boundary element method. Compared with the Green element method, this method
explicitly considers the external normal flow value and pressure value of the solution node,and enables
the obtained numerical solution to be continuous in the solution area,conforming to the actual physical
process,and improved calculation accuracy without increasing the number of unknowns. The influence of
different grid types on the simulation calculation results is analysed,and the steady seepage problem, the
unsteady (transient) seepage problem and the unsteady state problem are calculated. The results show that the

improved method improves the calculation accuracy,and the seepage problem has better adaptability.

Key words: Green element method;boundary element method;flow mechanics in porous media;precision;

mixed boundary element method
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