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Nonlinear slip boundary conditions for the compressible Navier-Stokes equations
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The correct slip boundary conditions for the compressible Navier-Stokes equations
were derived in a mathematically systematic way on the basis of the Boltzmann equation, so that the
fluid-dynamic system that replaces the Boltzmann system under wide conditions has been established. This
facilitates the treatment of the nonlinear phenomena in low-pressure gases and gases in microscales with
small Knudsen numbers. On the basis of this sKstem, some basic problems, such as the propagation of
nonlinear acoustic waves in a rarefied gas, the formation of stationary waves in a rarefied gas between
two plates, the decay of the oscillation of a plate in a gas subjecting to a restoring force, have been
analyzed numerically over a long time, and some peculiar phenomena have been clarified.
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