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Abstract:

To study the actual flow situations in micro-tube experiment, molten quartz micro-tubes with the diameter of 10
um, 5 umand 2 ym were connected in series and in parallel to the independently-developed high pressure micro-
tube holder, so as to further explore the pressure distribution laws and flow changing characteristics of gas in
micro tube flow. The experimental results show that when the five micro tubes with the same diameter (10 ym)
are connected in series, the higher inlet pressure will lead to the more significant gas compression effect; the
pressure distribution tends to become more nonlinear; the kinetic energy loss and throttling effect at micro-tube
end will be more significant. This further explains the reason why micro-tube gas flow deviates from the classic
Hagen-Poiseuille theory under high pressure conditions, providing theoretical basis for establishing new gas flow
equation under high pressure. When three micro-tubes with different diameters are connected in parallel, the
micro-tube with larger diameter is the main channel of gas flow, while the gas hardly flows in the micro-tube with
smaller diameter. However, the rise in flow pressure can lead to an appropriate increase in the flow conductivity of
micro-tube with moderate diameter. Meanwhile, both capillary bundle model with different diameters and gas flow
equation are combined to predict and verify the seepage mechanism of low-permeability porous media.
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