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Analysis of nonlinear flow characteristics of crude oil in micron tube

bundles

GAO Hao-ze, XU Ye-qing, SONG Fu-quan
(School of Petrochemical and Energetic Engineering,Zhejiang Ocean University,Zhoushan,Zhejiang 316022)

Abstract: In recent years, more and more tight oil and gas reservoirs have been developed
worldwide, and the reservoir pores of tight oil reservoirs are mainly at the micro-nano level, so
the fluid flow characteristics at the micro-nano scale play an important role in the development of
tight oil reservoirs. In this paper, anodic alumina films with diameters of 0.25 micron and 0.30
micron were used as flow channels to conduct single-phase liquid flow experiments and analyze
flow characteristics, so as to provide theoretical basis for nonlinear seepage in tight oil reservoirs.
The results show that the higher the viscosity, the smaller the radius of micro-tube, and the
slower the flow velocity of crude oil. When the pressure gradient is less than the starting pressure
gradient, the single-phase oil does not flow, and the viscosity of the single-phase oil in the
micro-nanotube is greater than that in the macro-scale. When the pressure gradient is larger than
the starting pressure gradient, the flow velocity of single-phase oil increases with the increase of
the pressure gradient, but the flow velocity is far less than the theoretical predicted value. The
proportion of boundary adhesion layer decreases with the increase of displacement pressure
gradient, and the larger the micro-tube radius is, the smaller the proportion of boundary adhesion

layer is.

Key words: micro-round tube; micro-flow; limited viscosity
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