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Table 1 Petrol-physical parameter of cores in heavy oil

flow experiment

Core

number

Length/

mm

Diameter/

mm

Porosity Average

pore

radius/µm

Permea-

bility/

µm2

1 350 38 0.245 6.95 1.48

2 350 38 0.236 7.27 1.56T6NǱ Bingham 6N§Èh6N¯ÑAå¦Ù3õ�0�¥�6Ä¥yÑUÇ0.�Úî1Ǳ.

ã 1 ¯ÑAå�}��Ç'X
Fig.1 Correlation of yield stress and shear ratedã 2 �±wÑ§Èh6N3 5 µm f+¥/¤>.�. ù´ÏǱÈh¥L¹���!ã���Èhp©f|©ä.¡45ÚL¡¹5§3��Úf+L¡ÊN§/¤>.�. d>.�é'6�)KǱ§�¦Èh3'66Ä¥u)éÄØåFÝ§LyǱ��5'6AÆ.

ã 2 Èh6N3 5 µm f+¥>.�þÝÿÁ¢�(J
Fig.2 Boundary layer thickness of heavy oil in 5 µm

micro tubesØåFÝ��§>.�þÝ��¶�XØåFÝ�O\§��!ã���Èhp©f3��Úf

+L¡u)øNy�§>.�þÝÅìü$§δ/R� ∇p�m�3���Ð���ê'X§��ê�Ǳ −1.¯ÑAåÚ>.�´Èh3õ�0�¥'6��S3Ån§ã 3 ǱÈh Bingham �Úî6N3õ�0�¥6Ä�¢�(J�nØ­�é'. ã
3L²§#���5'6�§O��nØ­��¢�(J¬Ü§�U�N¢Shõ¥Èh6N'6AÆ. Èh6N3õ�0�¥'6�§Ù��5'6AÆǱUÇ0.�Úî1ǱÚ>.�1ǱnÜǱA.

ã 3 Èh��5'6�§¢��y
Fig.3 Experimental results of nonlinear flow of heavy oil

through porous media
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NONLINEAR FLOW EQUATIONS FOR HEAVY OIL IN POROUS MEDIA 1)

Yao Tongyu∗,2) Huang Yanzhang† Li Jishan∗∗

∗(School of Petroleum Engineering in China University of Petroleum, Dongying 257061, China)
†(Institute of Porous Flow and Fluid Mechanics Chinese Academy of Sciences, Langfang 065007, China)
∗∗(Geological Scientific Research Institute of Shengli Oilfield Company Ltd. , Dongying 257015, China)

Abstract The gas flow characteristic in an adsorbent bed is a vital problem for further studying the mechanics

of gas separation process. In this paper, a comprehensive mathematical model of gas flow and adsorption in an

adsorbing bed, which based on mass and momentum conservation law, is established. A typical cyclic process of

an axial-flow rapid pressure swing adsorption is numerically studied. The flow patterns in different cyclic period

for pressurization, adsorption, depressurization, desorption and purge, are obtained. The flow characteristics

and their difference from the gas flow in an empty bed and a no-adsorption bed are also studied.

Key words heavy oil, nonlinear flow, seepage flow model, modified Hagen-Poiseuille rule, starting pressure,

yield stress
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