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Fig. 1 Schematic of the experimental setup
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Fig. 2 Picture of the experimental setup
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Table 1 Experimental parameters Table 2 Experimental parameters
for the first group experiments for the second group experiments
Initial pressure Volume fraction Initial pressure Volume {raction
No. Mixture No. Mixture
/(MPa) of Hy /(%) /(MPa) of Hy /(%)
1 2H, +30, 0.1 40.0 1 2H, + 0, 0.072 66.7
2 H, +20, 0.1 33.3 2 2H, + 0, +N, 0.096 50.0
3 H, 430, 0.1 25.0 3 H,+0, 0.096 50.0
R3 FIBRIBRENERSIHEAFNX R4 F2BIRENERFIHEARX
Table 3 Distribution of pressure transducers Table 4 Distribution of pressure transducers
for the first group experiments for the second group experiments
Distance to ignition Distance to ignition Distance to ignition Distance to ignition
No. o No. o No. o No. o
position/ (m) position/ (m) position/ (m) position/ (m)
1 0. 30 5 2.50 1 0. 30 5 1. 65
2 0. 60 2 0.45 6 2.25
3 0.95 3 0.75 7 2.50
4 1. 65 4 1. 15
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Fig. 3 Pressure curves at the first four test positions Fig. 4 Pressure-time curve at the end-point
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Table 5 Experimental results

Mixture Initial pressure Volume fraction DDT time DDT distance Detonation Over-detonation
/(MPa) of Hy /(%) /(ms) /(m) pressure/(MPa) pressure/(MPa)
H,+30. 0. 100 25.0 1.4
H,+20, 0. 100 33.3 2.2 1. 65 1.8 2.8
2H, +30, 0. 100 40.0 2.0 1. 20 2.2 3.8
H,+0, 0.096 50.0 2.8 1. 65 4.1 7.5
2H, +0,+N, 0.096 50.0 2.2 1. 65 3.7 6.3
2H, + 0O, 0.072 66. 7 1.6 1. 15 2.2 5.2
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Experimental Study on the Generating Condition of
Over-Detonation during the Gaseous DDT

DUAN Ji-Yuan, WANG Jian, HE Zhi

(National Key Laboratory of Shock Wave and Detonation Physics ,
Institute o f Fluid Physics ,CAEP ,Mianyang 621900,China)

Abstract: To verify the three current international views on the generating condition of over-detonation
during gaseous deflagration-to-detonation transition (DDT),the DDT process of gaseous hydrogen-ox-
ygen mixture was experimentally studied by using pressure sensors. The whole pressure histories of
gaseous DDT from detonation to DDT and then to stable detonation were obtained. The experimental
results showed that the generation of DDT requires certain physico-chemical conditions,and for certain
initial pressure conditions, the transformation time (or distance) decreases firstly and then increases
with increasing concentration of hydrogen. The peak pressure in over-detonation is about 1. 5~2 times
as much as that in the stable detonation.

Key words: gaseous deflagration-to-detonation transition;over-detonation; generating condition;experi-

mental study
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