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The numerical simulation of the shale gas fluid-structure interaction
based on the digital rock and LBM

LI JiangTao', WANG ZhiMing', WEI JianGuang’ & ZHAO YanLong'

' MOE Key Laboratory of Petroleum Engineering, China University of Petroleum, Beijing 102249, China;
? College of Petroleum Engineering, Northeast Petroleum University, Daging 163000, China

The shale has strong sensitivity to pressure, so the changing of confining pressure and pore pressure will affect the shale pore size, and
have an influence on the flow of shale gas. Using digital rock and the lattice Boltzmann method to study the microscopic seepage
mechanism of shale gas obtained more and more attention of scholars. The stress-strain model of digital rock under stress condition
and the shale seepage LBM model were established to study the influence of stress on shale gas seepage. The results show that the
nano-pores in the organic matter are more sensitive to the stress, and its variation is bigger than mineral matrix pores with the
changing of stress, as a result the diffusion and desorption of shale gas in the nano-pores will be affected; The influence of pore
pressure on seepage flow mechanism is bigger than the confining pressure. It’s because the change of pore pressure can affect the pore
size and the average free path of molecular movement; when the average pore pressure decreases from 17 to 5 MPa, the proportion of
gas obtained by desorption and diffusion effect of the total gas amount increase, 2% and 1.9% respectively, while the proportion of
gas obtained by slippage effect decrease 3.8%. Using the digital core under stress condition, and the lattice Boltzmann method can
simulate the shale gas flow in the reservoir more accurately and understand the production mechanism of shale gas better.

shale, digital rock, lattice Boltzmann method, fluid-structure interaction
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