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Nonlinear feature of flow resistance gradient in ultra-low
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Abstract; According to the boundary layer theory, the experimental curves of ultr-low permesbility cores were analyzed by
applying cubic function. Considering the influence of the boundary layer and starting pressure gradient, a mathematical model
of flow resistance gradient of ultra-low permeability reservoir was established by differential and linear description method.
And the relationship charts between flow resistance gradient and driving pressure gradient, permeability were obtained. The
results show that the flow resistance gradient decreases with the driving pressure gradient increasing. The flow resistance gra-
dient increases with the permeability decreasing, and the increasing amplitude of flow resistance gradient enhances and its
nenlinear feature is more obvious with the permeability decreasing.
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Table 1 Influence factors of different cores

HE a/107° 107 /1074 d R?
304 -40.0 2.0 7.0 0.0015  0.9993
37#  -400.0 6.0 16.0 0.0022  0.9999
2% -0.001 0.4 0.7 0.0015  0.9995
124  -5.0 0.7 0.08 0.0094  0.9989
41#  -30.0 2.0 2.0 0.0032  0.9995
31# =500 2.0 17.0 0.0091  0.9997
40%#  -70.0 2.0 9.0 0.0013  0.9997
51 -9.0 0.7 0.4 0.0095  0.9985
5%  -2000.0  30.0 64.0 0.0002  0.9996
4% -30.0 3.0 30.0 0.0014  0.9992
524 —400.0 10.0 25.0 0.0060  0.9998
494 -2.0 0.2 13.0 0.0025 0.9997
84 -1.0 0.1 2.0 0.0007  0.9998
244 -0.6 0.07 0.2 0.0031  0.9987
26%#  —-500.0 8.0 4.0 0.0036  0.9995
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Fig.1 Contrast of apparent permeability between
calculated value and experimental result
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Fig.2 Relationship of flow resistance gradient

and driving pressure gradient
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