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Table 1 Petrol-physical parameter of cores in heavy oil

flow experiment

Core Length/ Diameter/ Porosity =~ Average Permea-

number mm mm pore bility/
radius/pm pm?

1 350 38 0.245 6.95 1.48

2 350 38 0.236 7.27 1.56
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Fig.1 Correlation of yield stress and shear rate
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Fig.2 Boundary layer thickness of heavy oil in 5 um

micro tubes
JE I REEEBR /N, T G R )R E R s BifiAE s ) #
FERIEGIN, 5T 7T B A & o) 1 AE L H

5 Vp Z I —NRAF RO R, wIREL
M —1.

e HG IS g R 5 2 A AR i e 2 FLAY R B iR
IR N AEALEE, 18] 3 A Hil Bingham JF A4 44
2 AL T R B 1 SE 5 45 R H fh 2t Le. 1]
3R, B ARL BT B S B e dh £ L sk
B4 W4, T8 A S W S B vt i bR il IR AR VB TR
k. BRI AR Z AL sy, HARZHBR
FFAE A T PO TR AR AR AT Sk R S JEAT D SR e
V.

12
10 u
L8
E 6"
<
< 4
@ 1# experiment of porous flow
2 B 24 experiment of porous flow
theoretical results
0 |
0 5 10 15 20 25

Vp/(MPa - m™1)
3 B AR MRS  TT 12 S AR B iE
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 Y
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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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