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On the Residual Air Saturation of a Fine Sandy Medium
under Consecutive Drying-wetting Cycles
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Abstract: The research on the residual saturation of a non-wetting phase fluid is one of the main focuses
in the field of multi-porous media and multiphase flow. The saturation-capillary pressure (S-p) relation-
ships and the residual air saturations were investigated under consecutive drying-wetting cycles in an air-
water two-phase sandy medium. Results showed that, when the initial water saturation in the first imbibi-
tion process was close to that in the second imbibition process, the residual air saturation of the first imbi-
bition process was also close to that of the second imbibition process. The residual air saturation increased
with the increase of the initial water saturation in all the imbibition processes. The magnitude of the resid-
ual air saturation in the current imbibition was obviously affected by its former imbibition process. Large
differences were also found between the residual air saturations predicted with the Land model and those
measured in the column tests. It indicated that the effect of the initial water saturation on the residual air
saturation was more significant than that of the circular number of the drying-wetting cycles.
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Fig. 2 Particle size distribution of the sand sample
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D stand for the order of the tests)
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Fig.4 Variety of water saturation with time in Test 1
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Fig. 5

S-p relation curves resulting from consecutive drying-wetting cycles in Test 2
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Residual air saturations resulting from different
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0. 146 0. 252
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Fig. 6 The residual air saturation measured in the column

tests and estimated with the Land model and their
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corresponding initial water saturations
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