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Heat flux measurement test of the hyper sonic vehicle

LIU Jia, YAO Werrxiu, L1 Jingmei ,WANG Famin
(Inditute of Mechanics, Chinese Academy of Sciences, Beijing 100080 , China)

Abstract : The aerodynamic heat flux of the hypersonic vehicle nodel is measured in JF8 inpulsve wind
tunnel. The tedt is carried out & Mach number 8.0 and two unit Reyrolds number Re/ L = 1.47 x 10" and
2.52 x 10" (1/ m) . The attack ange range isfrom O to 30 degrees. The heat flux diistribution is provided at the
asymmetric dde of the body , wing and the vertical fin. The maximal heat flux at the nose is very dmilar with
that a the gagnation point. The maxima heat flux of the whole vehicle is at the wing leading edge , which is
goproximately 2 times of the value a dagnation point. S the nmog rigorous thermal environment is near the
wing leading edge.
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Tablel The parametersd the fieeflow
ps MPa po/ MPa To K Hd (3-g7 9 Ma o pd MPa Pl kPa Re/ L (1/ m) gl kPa
15 8.9 820 903 7.92 0.081 0.975 1.47 x 107 4.1
30 15.7 833 920 7.91 0.1447 1.747 2.52 %10 80.3
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Fig.2 The photos o the schlieren test
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Fig.4 Heat flux digribution at the lower body
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Fig.6 Heat flux digribution at the wing
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Fig.7 Comparison o the maximal heat flux at the body,
5 vertical fin and wing
Fig.5 Heat flux digribution at the vertical fin 5
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Fig.5 Nondimensional mean vortex digance from
blade chord
, PIV

S (P, P,. P3) ,

(1]

(2]

(4]

(5]

P1 Ps, ;
Chen Sng )

WIS.ER D C. Loss reduction in axid-flow conmpresor through
low-peed nodd teding [J]. Journd of Turbomachinery,
1985,107:354 363.

PV [J]. ,2001 ,16(2) :147 152.
CHEN GT, GREITZER EM. , TAN C S, & d. Smilaity
andyds o conmpressor up clearenceflow [J]. ASMEJournd of
Turbomechinery , 1991 ,113:260 260.

NG SJ, MARTINEZ Sanchez M. Rotor dynamic efects due
to turbine leakage flow: part 1, blade scde dfect [J]. ASME
Journd of Turbomachinery , 1997 ,119:695 703.

KIMON R, PETER Monkenitz A. Measurements of tip vortex
characterigics and the efect of anti-cavitation lip on a nmodd
kaplan turbine blade [J]. Journd o How, Turbulence and
Combudion 2000 ,64:119 144.

[1] SCHULTZDL ,JONES T V. Hea-trander measurements in

(2]

dort-duration hypersonic facilities [J]. AGARDograph 165,
1973.

FAYJ A, RIDDHELI F R. Theory of sagnaion point hest
trander in dsociaed ar [J].Journd of the Aeronautica Sai-
ences,1958 ,25(2) :73 85,121.



