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Abstract

Results of flat plate compressible boundary layer calculation, based on discrete formulation of
DSMC method,"? are presented in low Mach number and low Knudsen number range. The
freestream is a uniform flow of pure nitrogen at various Mach numbers in low pressures (i. e.
rarefied gas), Complete thermal accomodation and diffuse molecular reflections are used as
the wall boundary condition, replacing unreal no-slip condition used in continuum calculations. In
the discrete formulation of DSMC method, there is no need to use ad hoc assumptions on transport
properties like viscosity and thermal conductivity, instead viscosity is calculated from values of
other field variables (velocity and shear stress), Also the results are compared with existing
self-similar continuum solutions. In all Mach number cases computed, velocity slip is most
pronounced in regions near the leading edge where continuum formulation renders the solution
singular. As the boundary layer develops further downstream, velocity slips asymptote to values
that are between 10 to 20% of the magnitude of freestream velocity. When the freestream number
density is reduced, so the gas more rarefied, the velocity slip increases as expected.
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