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Abstract; To study the flow mechanism of the gas mixture transport phenomenon in all flow regimes, a multi
relaxation collision model equation suitable for gas mixture was developed out of the Boltzmann equation as the
basic equation in the gas kinetic theory, and the expression of the collision relaxation frequency pertinent to the

DSMC method was established. Then under the framework of the gas kinetic unified algorithm, a multi-compo-
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nent 1D shock wave structure problem with high particle mass and mole fraction ratios was simulated, and
compared with the DSMC results. The comparison shows that, the proposed model equation can simulate the
macroscopic parameter changes of the gas mixture and its components in the shock wave, and can analyze the
diffusion rules of each component of the gas mixture. The validity and correctness of the multi relaxation model
equation were verified. The simulation results indicate that, the diffusion effect of the components with the
smallest molecular weight is the most significant, but the effect of other components is relatively small, and the
flow non-equilibrium effect mainly comes from the component with the largest molecular weight; the thermal
diffusion caused by temperature gradients is more sensitive to molecular mass in shock wave, and the mass dif-
fusion caused by component concentration gradients makes components separate, which produces a significant
non-equilibrium effect downstream of shock wave. At the same time, the addition of medium-mass molecules in
the multi-component mixed gas increases the diffusion of large-mass molecules and magnifies the separation
effect.
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He(91%)-Xe(9%), Ma=4.8, VHS
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