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Upwind F inite D ifference M ethod forM iscible
(OilandWater)D isplacementProblem W ith
Moving Boundary Values

YUAN Yirang, LIChang-feng, YANG Cheng-shun’, HAN Yu-ji
(1 Institute of Ma then a tics, Shandong Un iversity, Jinan 250100 P.R.China;
2 Physical Exploration Institu te, Shengli Petroleum Adm in istration,
Dongying, Shandon g 257022 P.R. China )

Abstract The research of the miscble (oil and water) displacement problem w ith m oving
boundary values is of great value to the history of oilgas transport and accumulation in basin
evolition aswell as to the rational evaluation in prospecting and exploiting oilgas resources

The m athematicalm odel can be described as a coupkd system of nonlinear partial differential
equationsw ithm oving boundary values For the two-dim ensibnal bounded region the upw ind fi
nite difference schemes were put forw ard Some techniques such as calculus of variations

change of varibles theory ofa priori estin ates and techniqueswere adopted Optinal order es-
tin ates are derived for the errors in approxin ate solutions The research is im portant both theo-
retically and practically form odel analysis in the field for model num ericalmethod and for soft

ware developm ent

Key words canpressible displacement moving boundary upw ind finite difference fraction

steps error estinate app lication



