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Table 1 Characteristic quantities of water and the droplet used

in the calculation

Initial condition Water f;;g;}gt [¢)) ﬁ;ggigt 2
Pressure po 0 atm 0 atm 0 atm
Density po Y 0g/cm3 0.5g/cm?® 2.0g/cm3
Temperature To 300 k 300 k 300 k
Speed of sound a 1512m/s 1217m/s 1825m/s
Shock velocity D 3024m/s —_ -
Constant A 3268 atm 1046 atm 9399 atm
Index n 7 ‘ 7 7
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(a) Density profile. (b) Pressure profile. (¢c) Temperature profile.

(d) Particle velocity.
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Fig.3 One-dimensional profiles of density, pressure, temperature, and particle
velocity at different time steps for a heavy liquid droplet in water.
(a) Density profile. (b) Pressure profile. (c) Temperature profile.

{d) Particle velocity.
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Fig.9 Pressure and density profiles corresponding to Fig. 8.
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Fig. 11 Temperature profiles corresponding to Fig. 8.
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Shock Wave Propagation in Nonuniform Liquids

by Kazushi TOKITA*% Tadayoshi SUGIMURA* and Toshitaka FUJIWARA*

Nonsteady two-dimensional interactions between a strong shock and a liquid
droplet in water are simulated for the following combinations; (1) a light liquid
droplet in water, and (2) a heavy liquid droplet in water.

Numerical analyses of Cases (1) and (2) are performed using the Van Leer
finite difference scheme. Prior to the interactions, a steady shock wave is numer-
ically produced starting from a discontinuous step profile. The Mach number of
the shock wave propagating in water is 2.

In Case (1), the pressure and temperature in the droplet increase with time
steps, i.e., the maximum pressure and temperature attained at 260th time step are
1.18 times (28151 atm) and 1.16 times (380K) as high as the incident shock wave
value, respectively.

In Cace (2), on the other hand, the pressure in the droplet increases until 160th
time step and thereafter gradually decreases. The maximum pressure given at
160th time step is 1.24 times (29582 atm) as high as the incident shock wave value.
Furthermore, the temperature in the droplet is always lower than that of the ‘inci-
dent shock wave. The average temperature in the droplet at 260th time step is 0.94
times as high as the incident shock wave value.

(*Departmént of Aeronautical Engineering, Nagoya University,
Furo-cho, Chikusa-ku, Nagoya 464
** Department of Transport Machine Engineering, Meijo
University, Yagoto-urayama, Tenpaku-ku Nagoya 468)
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