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Abstract :

Nano-pores are dominantly developed in shale. Due to microscale effect, the gas flow in nano-pores is different
from that in conventional pores. Therefore, Darcy's law based on the continuous medium assumption is no longer
applicable. Shale gas reservoirs are generally under a high pressure environment with denser gas, so that the
ideal gas state equation is also inapplicable. However, the lattice Boltzmann method is a mesoscopic flow
simulation method, which is not based on the continuum assumption, but suitable for gas flow simulation from slip
zones to transition zones as considering the influences of gas denseness and non-ideal gas state equation.
Based on the lattice Boltzmann method for non-ideal gas in considerations of the influences of Knudsen layer and
microscale effect, as well as slip boundary conditions in mirror reflection-bounce back pattern, a two-dimensional
plate model was used to study the influences of pore size, pressure and temperature on microscale effect and
analyze the influence mechanisms. The results show that Knudsen number is the control parameter of microscale
gas flow. The influences of various parameters on microscale effect are smaller in slip zones and free molecular
flow zones, but it is opposite to the transition zones. The variation relationship between Knudsen number and the
ratios of apparent permeability and intrinsic permeability, the accuracy of the commonly-used calculation model of
apparent permeability in shale gas reservoirs is verified through comparison with the two-dimensional plate
model.
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