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Fuid mechanics in the transient acceleration of a liquid column

SHI Hong-hui'” , Kishimoto Masami®
(1. State Key Laboratory of Nonlinear Mechanics, Institute of Mechanics,
Chinese Academy of Sciences, Beijing 100080, China;
2. Department of Mechanical Engineering, Nagoya Institute of Technology,
Nagoya 466-555, Japan)

Abgtract : Thispaper presents some new experimental resultsof udng shock tubesto drive water gpray with
large flow rate. High-speed photography was extendvely used in the experiments. Water columns were
verticaly 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 goray but d< the
amount of theliquid. It isa s confirmed through the present study that (1) the rupture method of the di-
aphragm (dynamic or quas-gtatic) is not important in the oray generation; (2) The acceleration of liquid
column before flowing out of the tube has a Sgnificant effect on the oray generation. Insired by the above
ressarch, the Rayleigh- Taylor (RT) and Richtmyer-Meshkov (RM) ingabilities at gad/ liquid interfaces
were a0 studied by acceerating liquid columns vertically downwards. It isfound that in RT ingability the
ooefficients of the mixing regiona, = 0.0475 anda Ja, = 2.65, and in the RM ingtahility , the width of
the mixing region h; is time dependent with either a linear relationship h;  t or a power law h; i,
where®; > 1. Surface tendon0 and visoosty [ of the liquid affect the formation of the bubbles and ikes.
Key words: fluid mechanics; interface instability ; high-gpeed photography ; shock tube; trandent pray
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