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Abstract: In order to study the effects of leading edge radius on three—stage ramps wall static pressure and
heat flux distribution, the experimental work is carried out in 0.6m shock tunnel of CARDC at Ma=5.98. The to-
tal length of the test models compression surfaces is about 0.6 meter, with the radius of the leading edge 0~
3mm. The wall static pressure and heat flux data are quite repetitious in duplicated test. Two and three dimension-
al flow field parameters were obtained by FLUENT, and it shows that the wall static pressure by three different
viscous models are similar, and all of which are coincident with experiment results. The wall heat flux is different
by different viscous models, and the results by standard £—& model are best coincident with experiment results.
The results from experiment and CKFD show that wall static pressure increases gradually downstream shockwave
reaching a pressure platform on the second and third compression surfaces, while heat flux increases gradually
downstream shockwave reaching a local maximum, and then decreases gradually on the compression surface.
With the leading edge radius increasing, the value of pressure platform and heat flux local maximum becomes

lower, and the length reaching pressure platform and heat flux local maximum becomes longer, which shows
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that the shock wave boundary layer interaction region extends.

Key words: Compression ramp; Leading edge radius; Wall static pressure; Wall heat flux; Shock wave

boundary layer interaction; Hypersonic inlet
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Fig. 1 Sketch of 0.6m three-stage compression ramp(mm)
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Fig. 2 Wall static pressure and heat flux distribution from

three runs
3 FERHS
3.1 =MinRiBRRENEmREMERRRS S
Xtk

Sk i By P S 40 BCHE L >R H Fluent B4 3647 17—
Y RN = A BUE B BT X T = R i g A TR (A
k- R bR UE k-85 R SST k-wf5 A1) 345 i BE 1
i Hs AR A3 A 4 SR, BE TH HX 300K 45 it BE (a5 rh
BEVR JU-F- NS ) B 2 e G 3 Ui =X

I3 FN B 4 25 T 4 B0 A 400 3R A5 1 BE T
JE NG 3 A5, DL S e R vt 2 B I e 45 2R B 4
WA 25 T SR 2 i B R AR B A B B IO A A
HIZ% 2142 SR 405 8 Omm Al Imm, I H, “EXP” 7R
i 56 25 B, “KE-STAND” , “KW-STAND” il “KW -
SST” K 7= Tif It 455 AL 43 S A8 7 A UE k- B2 A 7
k~o R BT SST k- “LAMINAR” W] 36 7R J2 i i1
FZGER

Kl 3R], Joie J& AR T 4 (SR=0mm ) i J& 5l i 2%
(SR=1mm ) B AY | = Fofr Jif 3t A58 8 45 3] (%) B 1A i 1 0 A
28 FEAR /N AUHE 35 7 B3 A A G0 X0 . 4R B
TS AL A5 I B T S I A R W) B R A
AT 2 AREAR, 75 P e e s A 2 8% -

4 (a) Hr AR T 2% 165 A0 R 43 A o, 1k 3 4R 15
P 0 = TR AR BRI R A R I R

ol A T it U 0 B A AR A 1 4 S D, AT A DR
I DX 38l P 3 B )2 D i U 5 ) DS TR 4 ) AR A3
A7 3 7R S 5 A 2 BT A B X, H DI 6 B B
HeBR 2 0 A2 A a5 R 5, vl DUHERR 4 3 X A7
TE o MECEABTLZE R B, — Fh i i 455 0 45 3] 1Y) BE 1hi
PO 25 SRR BT 1 k- o B TR0 25 1Y A B THT PR A
L AR ke B 45 LUk 2 SST k- e B A1 45 541K
TE 55 — VS R 4R T b, bR k- e 180U 25t B 43 A1
500 25 W) B T bR UfE k- e B TR SST k- e 5 A1
o8 MR I RE TET AR 0 A AR, EL B 45 AR 2 30% ; 7E
B R A T L, R DA AR 2 R 88 O [ AR e S
R 45, 7e R 4 B, i 50 45 A T AR UE k- B RN
PR k- R 25 J 2 W], (655 — R4 10 T Bt , SST k—e
TR0 2% B i i 1

- —— KE-STAND
0.055 | —— KW-STAND
[ —— KW-SST ©
o OBE o
2 0015E g
= 00s5F : ' '
02 TA~—__ 06
-0.025"
x/m
(a) SR=0mm
——— KE-STAND

— KW-STAND

(b) SR=1.0mm
Fig. 3 Wall static pressure by three different viscous models
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Fig. 4 Wall heat flux by three different viscous models
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Fig. 5 Effects of the first wall grid distance on wall heat
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(b) Experiment result
Fig. 8 Wall static pressure distribution varying with SR
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Fig. 10 Wall heat flux distribution varying with SR
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