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Abstract: The pore structures and connections in unconventional oil and gas resources are very complex, the size of which may
vary several orders of magnitude from millimeter to nanometer. And gas transport process depends on both microstructure
characteristics and gas properties in the multiscale porous media. As gas transport in multiscale porous media may involve mul-
tiple transport mechanisms such as no-slip and slip flow, transition flow, Knudsen and molecular diffusion, it is difficult to
characterize the gas transport with continuum theory. Since it has been proven that natural pore structures indicate fractal scal-
ing laws, fractal geometry is employed in this study to model the multiscale pore structures. The fractal dimensions are intro-
duced to characterize the pore size distribution and tortuous flow path, and a mesoscopic model is developed to study the gas
transport in multiscale porous media. The effective permeability and diffusion coefficient of multiscale porous media are derived
and presented, and the effect of microstructures and gas properties on the equivalent transport properties is also discussed. This
study may be helpful for the development of seepage theory and understanding the output mechanisms of unconventional oil and
gas reservoirs.
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