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Table 1 Detonation time and detonation distance at different reflector shapes( f)

f e Time of detonation Distance of Time of Steady Distance of
onset detonation onset detonation Steady detonation
0 oo 0.210 0.194734 0. 227 0. 300569
4 0. 062500 0. 205 0.193941 0,221 0.293113
8 0.031 250 0.196 0.187833 0.211 0.279595
9 0. 027780 0.195 0.186675 0. 209 0.272772
10 0. 025000 0.196 0. 188000 0. 210 0.274483
12 0. 020830 0. 255 0.310868 0.273 0.423596

16 0.015625
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Fig.6 Detonation distance(left) and detonation time(right) at different reflector shapes
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Fig. 7 Pressure distribution at the different reflector shapes

4 I &

St LR B P R AR B S RO JOBE M AR R BEAT T BUE B, SRR

(1) L3R f rh i 499 B2 T TS AR A — S8 430 38 R0 5 BE 09 5 AR KA PR 16 F 1 o £ 9 L LA L 3B RE 9 38K
BRI T KGR R P R, R T KGR A T RE S BURR ML AL

(2) T K T U A e 5 0 8 0 A T P Y R o B S . ) B % 1 8 o 0 2 i 91 )
TR X 32 B A R A o RO L R S o T R B KA B T 2 2 S /N S K B R SR IR RS S TR

(3) Fh ¥R s B T A9 T IR S B 20 S S B0 SR A R A B SR SBIBE P K A 40 R S SR B0 35, 5 BT
RETE AR SR B0 B U R AT BB , R EA R AR .

References:

[1] LuF K,Meyers ] M, Wilson D R. Experimental Study of a Pulse Detonation Rocket with Shchelkin Spiral [A]//
Jiang Z. Proceedings of the 24th International Symposium on Shock Waves(Volume 2) [C]. Beijing: Tsinghua Uni-
versity Press and Spring-Verlag Berlin Heidelberg,2005:825-830.

[2] Roy G D,Frolov S M, Borisov A A,et al. Pulse Detonation Propulsion: Challenges, Current Statues and Future Per-
spective [J]. Prog Energ Combust Sci,2004,30:545-672.



156 " OE ¥ B ¥ i F21%

[3] Tangirala V E,Dean A J,Chapin D M. Pulsed Detonation Engine Processes: Experiments and Simulations [J].
Combust Sci Tech,2004,76:1779-1808.

[4] Lieberman D H,Parkin K L,Shepherd J E. Detonation Initiation by a Hot Turbulent Jet for Use in Pulse Detona-
tion Engines [R]. AIAA,2002:3909.

[5] Jackson S I,Grunthaner M P, Shepherd ] E. Wave Implosion as an Initiation Mechanism for Pulse Detonation En-
gines [R]. ATAA,2003:4820.

[6] LeeJ] H S,Moen I O. The Mechanism of Transition from Deflagration to Detonation in Vapor Cloud Explosions
(J]. Prog Energ Combust Sci,1980,6:359-389.

[7] Dong G,YuL J,Tang A,et al. Numerical Investigation of Detonation Induced by Toroidal Flame Initiation [J].
Journal of Propulsion Technology,2005,26(4) :348-353. (in Chinese )
®ONLTREE ME BB XETIRBRENBERE [J]. #E#EEA,2005,26(4) :348-353.

[8] Leveque R J. Wave Propagation Algorithms for Multidimensional Hyperbolic Systems [J].J Comput Phys,1997,
131.327-353.

[9] Dong G,Fan B C,Xie B. Two-Dimensional Simulation Detonation Process for H;-O,-N, Mixture [J]. Chinese Jour-

nal of High Pressure Physics,2004,18(1) :40-46. (in Chinese )
# ORLEERH K EASKZRNEAYTPHRSBRELEN ZSABERY [J]. S EYWE¥R,2004,18(1):40-
46.

Numerical Investigations of Detonation Induced by
Implosion Flame in Resonator Cavity

GUI Ming-Yue, FAN Bao-Chun,DONG Gang, YU Lu-Jun

(National Key Laboratory of Transient Physics,Nanjing University of
Science and Technology,Nanjing 210094 ,China)

Abstract: Based on the two-dimensional axisymmetric Euler equations coupling with chemical

reactions, the phenomena of implosion combustion for hydrogen-air mixture were numerically studied

by using wave propagation algorithm with Superbee limiter in resonator cavity. The effects of resona-

tor shapes on initiation and detonation were discussed. Results show that the shock wave induced by

combustion firstly reflected back and forth from walls and the axis of the resonator cavity, which led to

multiple the shock-flame interactions and enhanced the flame combustion. Then the reflected shock

wave produced by the parabolic reflector in resonator cavity frequently penetrated the flame, which led

to continuous flame excitation. Finally,DDT occurred. Simultaneously,the repeated shock-flame inter-

actions caused the instability and distortion of the flame, and then formed asymmetrical collapsing of

the flame front. The different shapes of reflector caused the change of focus,which could influence the

shock-flame interaction and made detonation onset change,even not occurred.
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