30 % H5 10 M= NFH Vol. 30 No. 10
2015 4 10 H Journal of Aerospace Power Oct. 2015

XEHS :1000-8055(2015)10-2546-07 doi: 10. 13224/j. cnki. jasp. 2015. 10. 030

B 81 SR £ 2 B N T 1 B3O8 X
I ) ) T

RLE, %
(1 JE st BT R 2% FAu2#Be . bt 1000815
2. FEMTRE T CIBE AR L Fe ML T, dLE 100143)

1% B NG B BT IO & S AL 7 AR 0 BRSO, R IS A 5 TROT 5 ik T 22 R A R
Gt AT TR E W BT R E AT T AR 5 50 AL AS [R) T6m AR 1 00T  0F I P R S i e I AR 1Y
T1FALEG RN B AE WA R AR TEZS L RGBT B A R A (0 A 1. 2 SRR - I A A D
ARLAS 72 A 8 I VU B 30 G2 B JBRC IR AN 2 X I A5 P B 7 A BRI ) T A e s 2 Ui A WS A D L A I I
TG0, U U B IX 7= A — S 0 B0 0 R R I R R e T R AR S A R IR A EE A R
YEH.

% 8 W B BUEWNES RSO BN BREInERR

FESES: Vi34 MERARERRD: A

Force and heat effect of shock wave in nozzle interior on

nozzle for celestial body outside earth taking off

HE Wei-dong'*, DANG Hai-yan”

(1. School of Aerospace Engineering,
Beijing Institute of Technology, Beijing 100081, China;
2. Beijing Institute of Specialized Machinery, Aerodynamic Technology Academy
of China Aerospace Science and Industry Corporation, Beijing 100143, China)

Abstract: In order to study the force and heat effects of the shock wave on nozzle, nu-
merical simulation was carried out. The effects of force and heat on the nozzle, and the dis-
tribute pattern of the shock wave inside the nozzle were mostly analyzed when the probe rose
in different flow deflectors and rising angles. The condition for the shock wave to leave from
the interior of nozzle was achieved. When the shock wave entered the interior of nozzle but
did not cling to the wall of nozzle, the extra force and heat was not generated. But when the
shock wave in the interior of nozzle clung to the wall of nozzle, the extra force and heat was
generated in the wall-clinging area. The conclusion makes contribution to the structural lay-

out design of the probe.

Key words: shock wave; nozzle interior; force and heat effect; extra moment;

extra heat flux
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Table 1 Nozzle parameters

PERESHL #HE
e Bl T, /K 3040
PRBEE BE po/MPa 0.8

B MR B AR d/mm 50
Wi 0 E 42 D/mm 580
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RSB IR T MY/ (kg/mol) 21. 04
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Fig. 4 Comparison of experiment data
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Fig.9 Pressure nephogram of plume on the rising pad
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Fig. 10 Pressure nephogram of plume on the probe
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Table 2 Effect of position, force and heat of shock wave

F i . D/ T,/ Q/
7Y T T mm (Nem) (kW/m®)
200-0 546.4  0.00 203
200-0.5  553.6  4.58 227.7
AR 200-1 556.3  4.59 224
200-3 628.9  3.14 247
200-5 612.4 0.136 235
200-0 443.4  0.00 353. 3
200-0.5  501.9  18.25 366. 8
P U1 T 200-1 528.1  25.7 314. 8
200-3 548.8  31.92 343.7
200-5 575.5  54.53 338.1
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