%30 & 5 3 W m=sh =ik Vol. 30 No. 3
20154 3 A Journal of Aerospace Power Mar. 2015

XEHS:1000-8055(2015)03-0563-08 doi:10. 13224/j. cnki. jasp. 2015. 03. 006

XU N 5T T 428 o o 5 P M
2R 7512

(R ML AL R K2 feli 580 J12# B, ™At 210016)

1% B RAATERELR LRI T —FosUE A S s 00 ] 458 vh O A o9 WSO 2 HE 3 , P T A SR 32
T AR A A SO 0 S S D A e 2 R S AR 1) TR R A AR B0 A R AT B T BE T G T 44 A il k)
SR A I AT RO T R S R S X R AR . BT R EME RS R T 'O
P i S TE AT T B RS AE  BUE T B R R Pyl 1R R AU O XY IR R AR B TR R
FHWR G EEAR —BGIER T DB 4. 0~7. 0 W3S 38 FLAG 3 = 19 HE 46 308 A0 R AP 3R R 3R A8 97 8T h A
W 338 1 T 4 L R R S RS B 17,7 F 0. 7295 R TR D AFEL N 5. 0~ 7. 0 I PN B B U 1 SF
8,0 0.23 FFEH 0. 22,

% # W mEAEEERE,; R TR bk Rk

RESES: V439 R A

Design for inward turning basic flowfield with-eontrolled center

body and two-incident curved shock waves
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Abstract: A basic flowfield with controlled center body and two incident curved shock
waves was designed\ by rotational method of characteristics. The two incident shock waves
were intersected at the initial point of the center body. Both incident shock waves and reflec-
ted shock waves were inversely designed by the given radial total pressure recovery coeffi-
cient distribution, and the wall was inversely designed by the given axial Mach number dis-
tribution. The basic flowfield with high compression efficiency was divided into three shock
waves and four regions. On the basis of the basic flowfield, the inward turning inlet with
circle shape intake was designed and corrected by viscosity. The computational results indi-
cate that the flowfield characteristics and the shock waves of the core of inward turning inlet
are consistent with those of the basic flowfield at design point. The inlet has good compres-
sion efficiency and mass capture ratio with incoming Mach number varying from 4.0 to 7. 0.
At design point, the pressure ratio of the throat is 17. 7 and the total pressure recovery coef-
ficient is 0. 729. The internal total drag coefficient decreases from 0. 23 to 0. 22 with incom-

ing Mach number varying from 5.0 to 7. 0.
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Table 1 Design parameters of basic flowfield

Mg R/m RJ/R &/ (R 6. (R
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Table 2 Performance parameters of basic flowfield

Ma.. ¢ Ge pe/ Po Ma.
6.0 1. 00 0.912 20.1 3. 47
4.0 0. 84 0. 969 19.7 1. 97
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Table 3 Incoming parameters of different flight conditions

Ma.. H/km  p/Pa T./K ¢/kPa
4.0 17 8850  216.65 99. 1
5.0 21 4729 217.58 82.8
6.0 25 2549  221.55 64. 3
7.0 29 1390  225.52 47.7
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Table 4 Performance parameters at throat and exit planes

at different incoming Mach numbers

I 3 A T H oA
66 pa/po Maw o p/po Mac
4.0 0.80 0.846 11.6 2.17 0.732 13.2 1.98
5.0 0.91 0.800 13.7 2.80 0.665 15.5 2.56
6.0 0.98 0.729 17.7 3.26 0.561 20.0 2.92

7.0 1.00 0.660 22.7 3.64 0.454 26.6 3.10
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