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Fig.1 Free stream pressure measurement plate
RABEVHEFELHBETFREL. REERE
VR EBERI% 5omm & CRLE 2), M8 8 FRE
EHN Nz =4.0£1,2)X10° I~/cm®,

2 BERBITE
2.1 HALBRSEHEE

ESHEFRMEERERERS &R L,
%t JF-10 A B A St BB 47 & 4 (B R 205 8000K,
BEZ J920MPa) , % F 74 TSR B 8 AL 3P

2 HHARTEENBRTHE
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Fig. 3 Radial distribution of temperature at the nozzle exit
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Table 1 Numerical free stream properties

E 3¢ WHHE E-2 HHE

WK p/Pa 95 Cn, 0. 745
FEIEE T/K 436 Cn 8.4X107°

®HBE T./K 3210 Co, 0. 065

HE p/(kg * m™3)  6.73X107 Co 0. 146

EEU/(me+s™) 4990 Cro 0. 044
KEDHE M 11.0 Cno* 5.4Xx1077
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Fig.4 Pressure p(Pa) contour of the flow field around the plate
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Fig.5 Electron number density N.(/cm?)

contour of the flow field around the plate
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Table 2 Measured and numerical rebuilding values of
the free stream properties in JF-10 tunnel

ER FTRMEE BEEHE
EFEN/Pa 14400 15360
FHEEES/Pa 211 202
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Numerical rebuilding of free stream measurement
in the high enthalpy shock tunnel

ZENG Ming', LIN Zhen-bin*, GUO Da-hua®?, LIU Jun', QU Zhang-hua'
(1. College of Aerospace and Material Engineering , National Univ. of De fence Technology, Changsha 410073,China;
2. Key Laboratory of High-Temperature Gas Dynamics, Inst. of Mechanics, Chinese Academy of Sciences, Beijing 100080, China)

Abstract: It is difficult to determine the simulative parameters of a new high enthalpy tunnel merely by
measurements because the measurements themselves are affected by the high temperature nonequilbrium
effects. Taking the high enthalpy shock tunnel JF-10 as an example, the free-stream measurements taken in
the test section are numerically rebuilt through calculating the nozzle flow field and the flow fields around the
measurement probes sequentially, The detail free-stream properties in JF-10 tunnel are determined by in-
tegrating the numerical solution of the nozzle flow field with the free-stream measurement values and the re-
sults of the numerical rebuilding of the measurements,

Key words: high enthalpy shock tunnel; hypersonic nozzle; numerical rebuilding; nonequilibrium flow



