D000 http://iwww.cqvip.com|

2005 4E 2 A o H R
JOURNAL OF PROPULSION TECHNOLOGY

Feb. 2005
Vol. 26 No. 1

EREEREETEREMANHBESHT

@ B, kR, BT, BEE4S

U.*@ﬂ%%ﬁ#ﬁﬁ%,%ﬁmmwﬂ.E%ﬂﬁk%ﬁ%%ﬁﬂlﬁ%ﬁ,MﬁK@M%B)

B OE. RRBIERRLEIE A S NS R, REAH 7RSS RS NS R R R A
B R T RIS PR A AT . A RRY, AR T RN DA R L TR F
HEERS. i CEPIREOEMME) B8R (R T 20 R MM, duBRpe T H 43t

LA, BEAE TS WE BFEER: RERT

hE S #E. V43511 SERFRIRE. A NXEHRS. 10014055 (2005) 01-0038-04

Numerical analysis of non-equilibrium scale effects in hypersonic nozzle

ZENG Ming"?, LIN Zhen-bin', FENG Hai-tao’, QU Zhang-hua’

(1. Inst. of Mechanics, Academia Sinica, Beijing 100080, China;
2. Inst. of Aerospace and Material Engineering, National Univ. of Defence Technology, Changsha 410073, China)
Abstract: Using axisymmetric full Navier-Stokes equations, the thermo-chemical nonequilibrium flow in hypersenic
nozzle was simulated and the scale effects due to nonequilibrium were analysed numerically. The flow properties including
chemical species distribution along axis of the nozzle were also presented. The results show that the flow tends to be in thermo
and chemical frozen not far from throat. Flow characteristics, especially in inviscid region, are determined by absolute value as
well as relative value of scale.
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Fig.3 Mass fraction distribution of 0,,0 along axis
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Fig.5 Mass fraction distribution of N, along axis
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Fig.2 Temperature distribution along axis
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Fig.6 Mass fraction distribution of NO * N along axis
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