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Fig.3 The temperature distribution
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Fig.4 The temperature distribution Fig.5 The electron number density distribution

2.2 ERABEGIMERI

3 (9] i Yee-Harten — Bl R, TVD #3187 RAMC-II KIFIRBR SR, THED StH&
SGRELRPIBEFEH/M Y. “TVD Yee-Harten R EGMIFRIUS", 32 9] B1EE AN
Yee-Harton TVD R WRE.

3C (7] A Yee-Harten TVD #5 i+ BE T Bk B A B2 THER D). ZICEEIN Yee-
Harten TVD #&=CRHE B 2T

A U b — R AR BRI — R B I T Yee-Harten — Bl K, TVD #X
BHEAR R R SR 2 TR R A A G TR RS R B MR R R H R4

3 X [6] PEEHREZL

LA EBURZRH Yee-Harten — il R, TVD BB HAE 81 "4 . MM FREM T HITHSER
A RBH I, ERX 6| WREERITREZAL:

1) X 3CHER [4] BT AR RIS ST RS, BAASCRR (4 SRR TECPRBMB IR S 2
WSS R A SO (11) HHEOTETTR BN, TISCHR [11) 7ERE POl ah 4 i 3 R R A —
TVD 204, ERXICHR (4] RAARELEETH KA 12 7 BAHE B AE M ERUE
BEREETHESERYBMTTRANE, MELZEANI—HBEARAZH.

2) X 6] FINHSESACRERNEZRFE TERBAEEEROITAZ. 1994 FR]
MEFHE T SC[6] M, HHERRY, BT HEERXFRRERN I FBRLSOMHHELSE
RUFEAEW. dTH0 C12EH) CER FHERENEE, XERRINVHEEZ.

e, AT SR R B R R O R R



760 H ¥ ¥ B 1998 4 & 30 %

& £ X W

1 Yee HC. Upwind and Symmetric Shock-Capturing Scheme. NASA TM-89464, 1987

2 Dellinger TC. Computation of nonequilibrium merged stagnation shock layer by successive accelerated replace-
ment. ATAA Journal, 1971, 9: 262~269

3 Widhopf GF, Victoria KJ. On the solution of the unsteady Navier-Stokes equations including multicomponent
finite rate chemistry. Computers and Fluids, 1973, 1: 159~184

4 Widhopf FF, Wang JCT. A TVD Finite-volume technique for nonequilibrium chemistry reacting flows. AIAA
Paper, 88-2711, 1988

5 Harten A. High resolution schemes for hyperbolic conservation laws. Journal of Computational Physics, 1983,
49: 357~393

6 ¥, REEE, I PR TVD BESKERETESEFE RSN TN, 2%k, 1094, 26(2):
130~148 (Hu Guangchu, Le Jialing, Cao Wenxiang. Applications of a second-order uowind TVD scheme to
nonequilibrium hypersonic flows around blunt-body. Acta Mechanica Sirica, 1994, 26(2): 139~148 (ir. Chinese))

7 BT, BEE. SR EFERERSEEE. B8 SEHRRISIEAIGREE @M, 1994, 5 (Zhou
Weijiang, Wang Yiyun. Numerical oimulation of hypersonic viscous Sowfeid in chemical nonequilibrium around
blunt-body. In: The Sevenih National Conference on Conputational Fluid Mechanics, Wenzhou, China, May,
1994. 401~406 (in Chinese))

8 IKPKE, BRI, A B A TR N-S FREETE. SLtRSETRRENFERX
£, 1994-05. 420~423 (Ouyang Shuiwu, Xie Zhonggiang. Numerical solution of Navier-Stokes equations
for hypersonic viscous flow in chemical non-equilibrium with effects of ablation. In: The Seventh National
Conference on Computational Fluid Mechanics, Wenzhou China, May, 1994. 420~423 (in Chinese))

9 W, KEKE, ERE. AERNEPEHRFAELEHSTERR. S43h%EM, 1995, 13(2): 192 (Xie
Zhonggiang, Ouyang Shuiwu, Wang Yiyun. Numerical study of hypersonic ionized flow in chemical nonequilib-
rium. Acte Aerodynamic Sinica, 1995, 13(2): 192 (in Chinese))

10 ¥k, ZEME. KRR TVD FERRREALETEHERFHNA, FR3. ERREMRAE, 1992-12
(Chu Yihua, Li Chunxuan. TVD for hypersonic flows and application for chemical nonequilibrium flows: Ph.D.
Thesis. Beijing: Beijing University of Aeronautics and Astronautics. 1992-12 (in Chinese))

11 Eberhardt S, Brown K. A shock capturing technique for hypersonic chemically relaxing flows. ATAA-86-0231,
Jan. 1986

12 Ouyang Shuiwu, etc. A computational study of 3-D Hypersonic complex flowfields in chemical nonequilibrium.
Proceeding of the Sixth Asian congress of Fluid Mechanics, May 22~26, 1995. 837~840

REPLY TO DISCUSSION ON “APPLICATIONS OF A SECOND-
ORDER UPWIND TVD SCHEME TO NONEQUILIBRIUM
HYPERSONIC FLOWS AROUND BLUNT-BODY”

Hu Guangchu
(China Aerodynamics Research and Development Center, Sichuan Mianyang 621000, China)



