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Simulation of Transitional Flow in a 2D Groove by DSMC Method

WU Xiong CHEN Wei-fang SHI Yu-zhong
College of Aerospace and Material Engineering National Univ. of Defense Technology Changsha 410073 China
Abstract The transitional fluid flow in a two-dimension groove is simulated by DSMC method. The velocity vector and isotherm are
shown at different Knudsen numbers ~ different span-chord ratios and different temperature wall. The limitation of the DSMC method in
simulating the all-velocity flow field is also discussed.
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Fig.1 the computing domain grids and boundary conditions for simulation.
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Fig.2  Velocity vector in groove at different Knudsen number
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Fig.3  Velocity vector in groove at different span — chord ratio Kn=10.02
3 a
3b
4 5
Knudsen Re
------ il “ -
- —:;‘('? 187.8

\;
¥
(’f
p)
1
o~

g
o
N

L

»r

,1{
b
J

(2) TEHREE X 1000K, H i B FEmr & 100K

144.897

N, e I rd
(x;\:‘tm (’J 70.0656 107.481
\\\\}M}/{ |
SAA S e s
-..\\\*AAM-—-.-—W/(‘

3 !
L

e

)
e b

o
’I
25
(““/
N

A

f?}j{t%«««-»‘"“"‘", A
~SEAT o o \

(b) FEEMGIEAEY 1000K, H(BEETE Bk MHEE & 33K
4

Fig.4  Velocity vector and isotherm in the groove with heat wall at Knudsen number 0.02
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Fig.5 Velocity vector and isotherm in the groove with cold wall at Knudsen number 0.02
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Fig.6 The isoline of the component u of the velocity vector in groove at Knudsen number 0.02
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