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Interaction between Liquid Jet and Thin Liquid Film

O WAFGA, FEK - T, U S X 53R 4 C3, E-mail : matsumoto@kues.kyoto-u.ac.jp
JERERRST, BRI, BCRR P A K AR R A C3

Mitsuhiro Matsumoto,
Kensuke Hirohashi,

Kyoto University, Kyoto Daigaku Katsura C3, Kyoto 615-8540
Kyoto Univeristy, Kyoto Daigaku Katsura C3, Kyoto 615-8540

We carried out a series of molecular dynamics simulations to investigate the response of thin liquid film to
impingement of thin liquid jet. In all cases of vertical impingement, the film is finally ruptured. Film deformation
before the rupture depends on the jet speed; slower jet causes a larger hollow on the film. When jet is impinged
with a slant angle, reflection of the jet is observed as a transient state, showing some similarity with macroscopic
experiments; as the film deformation proceeds, however, the film becomes unstable and finally perforated.
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Tab. 1: Units of the simulation system and values
roughly corresponding to water. kp is the Boltzmann
constant.

Unit Value for water
Length o 0.276 x 10~ m
Energy € 5.75 x 10721 J
Mass m 3.00 x 10725 kg
Time T=0v/m/e 0.630 x 107125
Velocity o/t 440m/s
Temperature e/kp 410K
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Fig. 1: Sequential snapshots of jet impingement on thin liquid film.
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Fig. 2: Maximum film deformation vs. jet speed V for
the vertical impingement cases.
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Fig. 3: Examples of the hole size change during rupture;
vertical impingement cases.
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Tab. 2: Experiments vs.simulations. p: liquid density,
~: surface tension, u: viscosity,

Experiments®) Our simulatons
~ 100 nm Film thickness ~ 3nm
80 ~ 260 pym Jet size D ~ 3nm
1~4m/s Jet speed V 130 ~ 4400m/s
Weber number
5~ 100 Wez 2DV 1 ~ 1000
¥
Reynolds number
100 ~ 400 Re= 2DV 1~ 30
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