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Fig. 1 The experimental set-up
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Fig. 5 The contour of OH mass fraction
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Fig. 6 Detonation wave diffraction through 30° divergent nozzle
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Fig. 7 Comparison of detonation waves propagating through 30° divergent nozzle with different initial pressure
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Fig. 8 Comparison of detonation waves propagating through different angle of divergence
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Experimental and numerical investigation of gaseous detonation diffraction

through a divergent nozzle based on double exposure holography

LI Hui-huang, ZHU Yu-jian, YANG Ji-ming "
(Department of Modern Mechanics, University of Science and Technology of China ,
Hefei 230027, AnHui, China)

Abstract: An investigation of detonation wave diffraction over a divergent nozzle was carried out ex-
perimentally and numerically. The experiment was conducted in a detonation tube with double expo-
sure holographic interferometric measurement, which offers better resolution and quantitative infor-
mation as well, in comparison with conventional flow visualization such as schilieren method. Adap-
tive finite volume method combined with kinetic chemical reaction model was programmed to simulate
the flow field. The numerical results agree fairly well with the experimental measurements. It was
found that detonation diffraction has quite a lot of flow feature compared with shock wave diffraction,
including the detachment of reaction front and leading shock wave and reignition phenomena. The di-
vergent angle and initial pressure have great influence to the flow field of detonation diffraction. The
lower initial pressure, the earlier the detachment of chemical reaction front and leading shock wave
will happen.

Key words: mechanics of explosion; detonation diffraction; double exposure holographic; adaptive fi-

nite volume method; kinetic chemical reaction model

»  Corresponding author: YANG Ji-ming
E-mail address: jmyang(@ustc. edu. cn

Telephone: 0551-3607046



