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Development of Wall Slip Models for Rarefied Gas and
MEMS Thermal Fluid Flows

Rho Shin Myong* and Soo-Yong Cho*

ABSTRACT

Wall slip models are essential to the study of nonequilibrium gas transport in rarefied
and microscale condition that can be found in gas flows associated with aerospace vehicle,
propulsion system, and MEMS. The Maxwell slip model has been used for this type of
problem, but it has difficulty in defining the so-called accommodation coefficient and has
not been very effective in numerical implementation.

In the present study, on the basis of Langmuir’s theory of the adsorption of gases on
metals, a physical slip model is developed. The concept of the accommodation coefficient
and the difference of gas particles are clearly explained in the new model. It turned out
that the Langmuir model recovers the Maxwell model in the first-order approximation. The
new models are also applied to various situations including internal flow in a microchannel.
Issues of validation of models are treated by comparing analytic results with experiment.
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Fig. 2. Mass flow rate (kg/s) of Helium gas

flows in the scale of 10 %,
Kn=0.158. (Symbol experimental
data[11])
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