5533 4% 59 M =3 F#H Vol. 33 No. 9
2018 4 9 H Journal of Aerospace Power Sep. 2018

T EHS:1000-8055(2018)09-2112-11 doi:10. 13224 /j. cnki. jasp. 2018. 09. 008

T VTS e RS R A LR B S

TN KO£, % OR, ROER', B K
(1. ZWETERRY PaEmR TR, % 710038;
2. Jedb s kLI E BT e, bt 100191
3. N BRI 94710 FEBA, VLN B 2141425
4. FETRRR2E IGE, V4 710038)

1% B RO TG K bR AR A B ML A B I T M P O I R R R R RN R I U B 5T L R T 4 M T
Jis PR o B R ARSI R G . 38 I A R TR D B R A A B R N B0 A R T B L AR A T I A P
R A5 R X 7 R R 206 PR AR AE . R ELIT R T A T BB R L T U A R B 6 L S8 i —2F
Br T Z AP R AL 0T LB . S5 SR I A S O B — YR A T T s G 0 2R A S T B A SR IS S A T
SR O 300 SR R AR BRI o ™ A 1 I S IR D T K T T s G R SRR T R T R R AR e A R R L T
JE I B R A R AR R Gk T~ 10 kHz; I H, 3 5 37 F1 SR It 5 B Bt A S 98 0 Al 43 T 0 55 L A HE R
rp Ok a2 R M AR A

X 8 W CHEMmEE: BOkRE MrEGRNERS: 2EH RS Ikt BEHE
hESES. V231.272 kR ARG A

Experiment of transient shock wave focusing performance in

two-dimensional concave cavity

WANG Chuan', CHEN Xin'?, RONG Kang’, ZHAO Gang', TAN Sheng'

(1. Aeronautics and Astronautics Engineering College,
Air Force Engineering University, Xi'an 710038, China;
2. Collaborative Innovation Center for Advanced Aero-Engine, Beijing 100191, China;
3. Unit 94710, the Chinese People’s Liberation Army, Wuxi Jiangsu 214142, China;
4. Training Department, Air Force Engineering University, Xi’an 710038, China)

Abstract;: Two-dimensional transient shock wave focusing experiment system was de-
signed to investigate the shock wave focusing initiation energy of two-stage pulse detonation
engine. Dynamic pressure sensors and particle image velocimetry system were adopted to
capture the dynamic pressure of the cavity bottom vertex and the velocity vector field during
multi-cycle of shock focus. Furthermore, the cavities of type A and B were used in contrast
tests and the velocity vector field was analyed in the meantime. It was found that the first fo-
cus was caused by incident shock produced by diaphragm rupture. The post-focus reflected
wave formed immediately after shock focus reflected at jet boundary of the nozzle exit and

generated the re-reflected wave. The re-reflected wave acted a incident shock in the second
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cycle and contributed to the second shock focus, then periodic shock focus formed. The focus

frequency was up to 7— 10 kHz. In addition, the velocity field and the strength of the jet

weakened with the collision of incident shock waves, then enhanced when high-pressure flow

was exhausted, forming a cyclical change.
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