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In this article, we show that there exist rarefied gas effects in the Lattice Boltzmann method using the thermal Lattice
BGK two-speed model. Those effects are due to non-equilibrium state in the particle distribution function, and the
non-equilibrium occurs near walls. In this study, LBM counterpart of the thermal creep flow, which appears due to
temperature gradient of the boundary in rarefied gases, is clarified analytically and is studied numerically for some
cases.
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Fig.1 Discretization of two-dimensional space with
hexagonal lattice
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Fig. 2 Particlestravelling directions and 2D13V model.
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Fig. 3 Schematic distribution of internal energy gradients
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Fig. 5 Schematic plot of the cavity flow with thermal
gradients on the both sides
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Fig. 6 (&) Velocity vectors with temperature gradient on the both
sides, and (b) the relationship between the velocity and the
temperature gradient.
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Fig.7 (@) Channel shape(one section),
and (b) temperature distribution
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Fig.8 Velocity vectorsin the channel

7(2),(b)

.Sone®¥

M N=60"40 M,=20 N, =20

& - (er - eo)(Ml' nL)/Ml
=g -(g-€)M-M;-nL)/(M-M,),(n=012,......)

S

=i
|

L=1

,r,=12250,e,=05,e =07

Copyright © 2000 by JSCFD



0.028 T T T ‘_i
0.026 00000000000000000
0.024

0.022

[ ) ....

= 0.02

0.018

To

0.016

0.014

0.012

T T T I
25000 50000 75000 100000

Time Steps

0.01

Fig.9 The mean flow velocity in the x-direction over the cross
section at the origin.
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Fig.10 Theinternal energy distribution in the x-direction (y=30)
with temperature gradient on the both sides.
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