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Fig.1 The difference between ADE model (solid line) and

experimental result (dot)[!6]
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Fig.2 Effluent concentration simulated with different models
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Fig.3 Permeability reduction simulated with different models
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A MODEL FOR THE FLOW OF EMULSION IN POROUS MEDIA WITH
MICRO-HETEROGENEITIES V)

Li Xiaobo*?) Liu Yuewu* Sheng Hongzhi* Feng Ruyong!
*(DES, Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China)
t(CNOOC Research, Beijing 100027, China)

Abstract The flow of crude oil-water emulsion in porous media is common phenomena in the process of alkali-
surfactant-polymer (ASP) flooding and thermal oil recovery. Microscopic structural characteristics of porous
media show crucial effects on the flow of emulsion. Existing theoretical models on the flow of emulsion in porous
media are deterministic approaches to describe macroscopic volume-averaged performance of porous media with
microscopic structures. There are inherent deviations between deterministic descriptions and experimental
results when smaller-scale heterogeneities can not be omitted with the comparison of the size of porous media.
In this paper, a stochastic method on the flow of emulsion in porous media is developed based on continuous time
random walk (CTRW) formalism. The probability distribution functions of transition time and displacement
of dispersed-phase droplets give description of microscopic heterogeneities of porous media. The results show
that present model can effectively describe the scale-dependent long-tailed phenomena of experimental results

and be used as general filtration model.

Key words emulsion, porous flow, microscopic heterogeneity, continuous time random walk, enhanced oil

recovery, stochastic theory
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