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The Investigation on the Influence of Distance between Jet Inlet and Concave

Exit Plane on Detonation Initiation by Shock Wave Focusing

ZHANG Rongli ,HE Liming, RONG Kang,CHEN Xin,ZENG Hao
(The Engineering Institute, Air Force Engineering University, Xi'an 710038 ,China)

Abstract: In order to investigate the influence of the distance between jet inlet and concave exit plane on detonation initiation via shock wave
focusing in a 2-stage PDE, detonation initiation with different L ( the distance between jet inlet and concave exit plane) was simulated and hy-
drogen-air mixture was used in this paper. The results indicate that in the hemisphere concave cavity, the appropriate length of L can improve
the incidence of leading shock at the concave wall to increase the reflected shock wave area and Aprrease the incidence angle and thus im-
prove the reflecting effect. As L increases, the distance between the focus and concave wall is enlarged. Further more, when L =1d,the im-
pulse on unit concave area is the largest during a detonation cycle.
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P/Pa VI(m/s) P/Pa VI(m/s)
6.00E+05 1100.00 8.00E+05 1100.00
5.64E+05 <! i) 1028.57 7.46E+05 'I Ma( h (]Hk 1028.57
5.29E+05 b - s 957.14 6.93E405 LK } i 957.14
4.93E+05 " "Wall reflection 885.71 6.93E+05 z = 885.71
4.57E+05 g g 814.29 5.86E+05 814.29
4.21E+05 742.86 5.32E405 742.86
3.86E+05 671.43 4.79E+05 671.43
3.50E+05 600.00 4.25E+05 600.00
3.14E+05 528.57 3.71E+05 528.57
2.79E+05 457.14 3.18E+05 457.14
2.43E+05 385.71 2.64E+05 385.71
2.07E+05 314.29 2.11E+05 314.29
1.71E+05 242.86 1.57E+05 242.86
1.36E+05 171.43 1.04E+05 171.43
1.00E+05 100-00 5.00E+04 100.00

OH
P/Pa VI(m/s) P/Pa Mass fraction

2.40E+06 1100.00 4.20E+06 0.06
2.24E+06 1028.57 3.91E+06 0.06
2.09E+06 957.14 3.63E+06 0.05
1.93E+06 885.71 3.34E+06 0.05
1.77E+06 814.29 3.06E+06 0.04
1L61E+06 742.86 2.77E+06 L I 0.04
1.46E+06 671.43 2.49E+06 . Detonation ignition 0.04
1.30E+06 600.00 2.20E+06 A 0.03
1.14E+06 528.57 1.91E+06 OH radical 0.03
9.86E+05 457.14 1.63E+06 Focus 0.02
8.29E+05 385.71 1.34E+06 0.02
6.71E+05 314.20 1.06E+06 0.02

242.86 0.01

17143 0.01
p nm‘mw 100.00 2 (mrms 0.00

(¢)t=16.0 us (d) 1=16.6 us ( EFBIES, FHBOH)
OH OH
P/F;‘?)m_‘*% Mass fraction P/P;:m:W‘ Mass fraction
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5:21E+06 0.14 011
4.82E+06 013 010
435406 012 3.36E406 0.10
4.04E+06 = 011 3.07E+06 0.09
3.64E+06 =% 0.10 2.79E+06 0.08
3.25E+06 Detonation wave 0.08 2.50E+06 0.07
2.861+06 0.07 0.06
2.46E+06 0.06 E 0.05
2.07E+06 0.05 1.64E+06 0.04
L68E+06 0.04 1.36E+06 0.04
1.29E406 0.03 1.07E+06 0.03
8.93E+05 \"'\_\_\___| 0.02 7.86E+05 0.02
5.00E+05 — 0.01 5.00E+05 0.01
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P/Pa Vi(m/s) P/Pa VI(m/s)
9.00E+05 1100.00 9.00E+05 1100.00
8.39E+05 1028.57 8.39E+05 1028.57
7.79E+05 957.14 7.79E+05 957.14
7.18E+05 885.71 7.18E+05 885.71
6.57E+05 814.29 6.57E+05 814.29
5.96E+05 742.86 5.96E+05 742.86
5.36E+05 671.43 5.36E+05 671.43
4.75E405 600.00 475E+05 600.00
4.14E+05 528.57 4.14E+05 528.57
3.54E+05 457.14 3.54E+05 457.14
2.93E+05 385.71 2.93E+05 385.71
2.32E+05 314.29 2.32E405 314.29
1.71E+05 242.86 1L71E+05 242.86
LI1E+05 171.43 L11E+05 171.43
5.00E+04 100.00 5.00E+04 100.00

OH
PlPa V/(m/s) P/Pa Mass fraction
1.10E+06 1100.00 1.70E+06 0.15
1.03E+06 1028.57 1.59E+06 0.14
957.14 147E406 | 0.13
885.71 1.36E+06 ! 0.12
814.29 1.24E406 . 0.11
742.86 1.13E+06 o] R TS T 0.10
67143 LOLE+06 T _L..-Dehmahnn 1gnition 0.09
600.00 9.00E+05 OH radical 0.08
528.57 7.86E+05 0.07
457.14 6.71E+05 Focus 0.06
3.86E+05 385.71 0.05
3.14E+05 31429 0.04
2.43E+05 242.86 3.29E+05 0.03
1.71E+05 171.43 2.14E+05 0.02
1.00E+05 100.00 1.00E+05 0.01
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P/Pa — VI(m/s)
9.00E+05 = 1100.00
8.39E+05 1028.57
7.79E+05 957.14
7.18E+05 885.71
6.57E+05 814.29
5.96E+05 742.86
5.36E+05 671.43
4.75E+05 600.00
4.14E+05 528.57
3.54E+05 457.14
2.93E+05 385.71
2.32E405 314.29
1L71E+05 242.86
1LI1E+05 171.43
5.00E+04 100.00

P/Pa V/(m/s)
9.50E+05 1100.00
8.89E+05 1028.57
8.29E+05 957.14
7.68E+05 885.71
7.07E+05 81429
6.46E+05 742.86
5.86E+05 671.43

600.00
528.57
457.14
385.71
314.29
242.86
161E+05 171.43
1.00E+05 100.00
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P/Pa Vi(m/s)
1.00E+06 1100.00
9.36E+05 1028.57
8.71E+05 957.14
8.07E+05 885.71
7.43E+405 814.29
6.79E+05 742.86
6.14E+05 671.43
5.50E+05 600.00
4.86E+05 528.57
421E+05 45714
3.57E+05 385.71
2.93E+05 31429
2.29E+05 242.86
1.64E+05 171.43
1.00E+05 100.00

OH
P/Pa Mass fraction
2.00E+06 0.00
1.87E+06 0.00
1.74E+06 0.00
L61E+06 0.00
1.49E+06 0.00
1.36E+06 ' 0.00
1.23E+06 0.00
1.10E+06 w\ln ()H rldl( al 0.00
9.71E+05 0.00
8.43E+05 No lgnltlon 0.00
7.14E405 0.00
5.86E+05 0.00
4.57E+05 0.00
3.29E+05 0.00
2.00E+05 0.00
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