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Gas-Surface Interaction Models for DSMC Method
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Abstract ; Gas-surface interaction models in direct simulation Monte Carlo (DSMC) method for hyperson-

ic rarefied flow is studied based on unstructured grids. A wall boundary condition based on radiative

equilibrium is developed, which can overcome the defects of isothermal boundary condition and provide

more precise wall temperature distribution during numercial simulations. The Maxwell reflection bound-

ary model, coupled with diffuse reflection and specular reflection, is applied. Numerical results of a

blunt body configuration are obtained. Test cases show that the developed models can improve the sensi-

tivity of the temperature variation in afterbody field, and the sensitivity decreases with the simulated fly-

ing altitude increases.
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Fig. 1 Configuration of blunt body and part of grid
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Tab.1 Computing modes and gas-surface interaction models

R RE/ B/ BEW

W& km O HRLM SR
1 80 0 15 i 56 4218 AT
2 80 0 WSV B RN I8 R
3 80  —30  fHE 58418 A
4 80  —30 ARG BT ST TR
5 85 0 1H i 58 418 KA
6 85 0 HATAE m S HiE g
7 90 0 TR 5642 18 5
8 90 0 fEATAr B +HiE R
9 95 0 18 i 5¢ 4z 1 4
10 95 0 RSV BE A 8RS

2.2 BERIEBRSHH

245 TIFECRES 1 A ERE 2 My
MR EEE L =B A E 2 FE 2(b) ]
DL AR5 B S = T80k B0k 2 )5 T i T
e WY S TE VBB A U DX PN BT 3 e iR
S VA3 I TET IS A 0 T B G (B 2 I = B Ay A B AR
—5, XFHE 2 FE 2() A L& B, B 2(h) 4l
S AR DX IO B W AR T 1B 2 Ca) i Sk AR T XL X 3
TRLEE S ] 2 (b)) SR T A A0 44 BE T AH B AR RS 78 %o i
JE 1) 728 AT Sy SO 3 T B R Oy DARE T RIS 2
(153 F B8 15 B2 oh BE T B 25 1 A ST B
T SR FH PR T BE TR 2% 1 4 AR ) R Sk R R TG R
e Tl 45 HICSPS 32F A I AL Gl A O R R R T



%3 JE P45 DSMC B89k AT A BE THT AR AT A 351

X/L
(OREEEIN )

2 HERE L2 OCCHMBESEE R AR

Fig. 2 Contours of temperature (0°) at computing

modes 1 and 2
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