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Table 1 Experimental parameters

S Wi Ma dy/mm We Oh
1 7K 1.10 1. 64 94. 48 0.002 9
2 7K 1.10 2.16 124. 44 0.002 6
3 7K 1.10 2. 46 141.72 0.002 4
4 7K 1.25 1.68 518.75 0.002 9
5 i 1. 10 2. 46 167.23 3.450 0
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Fig. 3 Numerical simulation (left) and experimental (right) results of experiments 1—3
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Breakup process of a droplet under the impact of a shock wave

Wang Chao, Wu Yu, Shi Honghui, Xiao Yi
(Department of Fluids Engineering , College of Mechanical Engineering and Automation ,
Zhejiang Sci-Tech University , Hangzhou 310018, Zhejiang China)

Abstract: In this work we carried out an experimental study along with a numerical simulation of the
processes of a droplet deformation and breakup induced by an incident shock wave. The numerical re-
sults basically agreed with the experimental results but also identified the conditions under which dis-
crepancies might occur. The results provide a full show of the whole processes of the droplet deforma-
tion and breakup: first, the droplet is deformed due to the shock wave compressing and RM instabili-
ty. then small fogdrops are divorced from the deformed droplet, and in the end the droplet is com-
pletely broken up into fogdrops. Due to differences in such flow parameters as droplet diameter, the
incident shock wave number, droplet varieties, etc. , the development processes of droplets may have
markedly different speed although they share similar trends. The results also show that the increase
of Weber number accelerates the breakup of the droplet whereas that of Ohnesorge number and vis-
cosity contains it,
Key words: fluid mechanics; breakup; shock wave; droplet; deformation; RM instability
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