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Fig.1 Hydrodynamic shock tube for driving water spray Fig.2 Experimental facility for the study of

Richtmyer-Meshkov instability
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Fig.3 High-speed photographs of spray with large flow rate
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Fig.4 High-speed photographs of spray with large flow rate
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Fig.5 High-speed photographs of spray with large flow rate
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Fig.6 Rayleigh-Taylor instability at the helium gas/water interface
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Fig.7 Richtmyer-M eshkov instability at the air/decane interface
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Fig.8 Richtmyer-M eshkov instability at the air/glycerin interface
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Fluid mechanics in the transient acceleration of a liquid column

SHI Hong-hui' ", Kishimoto M asami’
(1. State Key Laboratory of Nonlinear Mechanics, Institute of Mechanics,
Chinese Academy of Sciencess Betjing 100080, China;
2. Department of Mechanical Engineering, Nagoya Institute of Technology,
Nagoya 466 -555, Japan)

Abstract: This paper presents some new experimental results of using shock tubes to drive water spray with
large flow rate. High-speed photography was extensively used in the experiments. Water columns were
vertically accelerated upwards from shock tubes under four different kinds of operation conditions. It is
found that the increase in the driving pressure will increase not only the velocity of the spray but also the
amount of the liquid. It is also confirmed through the present study that (1) the rupture method of the di-
aphragm (dynamic or quasi-static) is not important in the spray generation; (2) The acceleration of liquid
column before flowing out of the tube has a significant effect on the spray generation. Inspired by the above
research, the Rayleigh-Taylor (RT) and Richtmyer-Meshkov (RM ) instabilities at gas/liquid interfaces
were also studied by accelerating liquid columns vertically downwards. It is found that in RT instability the
coefficients of the mixing region a,= 0.0475 and o/ a,= 2.65, and in the RM instability, the width of
the mixing region h; is time dependent with either a linear relationship h; < ¢ or a power law h; 1%,
where 07> 1. Surface tension ¢ and viscosity ™ of the liquid affect the formation of the bubbles and spikes.
Key words: fluid mechanics; interface instability; high-speed photography; shock tube; transient spray

* Corresponding author: SHI Hong-hui Telephone: 010-62548133



