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Application of MPS Method considering Compressible Flow of Cavitation
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Table 1: Symbols of governing equations

Velocity u [m/s]
Time ot [s]
Pressure divided by density p [1/xe]
Density - P [ke/m?]
Kinematic viscosity v [m? /5]
External forces f [m/s?]
Internal energy € [1/ke]
Thermal conductivity K [w/mK]
Temperature T [x]
Gas constant R [1/kgK]
Number of density n [-]
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Table 2: Parameters of cavitating simulation
Particle distance 4.0 x107* [m
1.0 = 1077 [s
8.04 % 1077 [m? /s
1.58 * 107°[m2/s

Initial time step

Water kinematic viscosity

Bubble kinematic viscosity

]
1
]
]
Water density 996.0 [ke/m?]
Bubble density 1.16 [ke/m?]
Water thermal conductivity 0.59 [W/mK]
Bubble thermal conductivity 0.024 [W/mK]
Temperature 300.0 [X]
Gas constant 461.70 [/keK]
Heat capacity ratio 1.40 [-]
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Figure 1: Schematic diagram
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Figure 2: The development of the microjet in a bubble
collapsing very close to a solid wall
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Figure 3: Snapshots of simulation

44 ER

Figure 2 DFEERFEGE L Figure 3 DY 2 2 L—3 3 LR %A

bt % &, FEERINIGHEORR I3 —E L T 5. 7272 L
FEFER CRVENEIICRAT o~ 7 n v =y b, Bias

TIIEICHBLITE T, Ziudsia el DRy 7e

WZENFRKD—oE LTEXLND. £z, ¥ I=2lb—

a T, RIADOTRE LA FN DRI, Wi

DB PN

FIELTLED, ARSI > TR LH - T D
BHEZLN, SRUGEPVLIETHS.

5.

AFETIE, [EAREE

e
TP COKVEFEERIRZES LIz DN\ T, Rt

EERAWEHES I 2 L—3 3 VATV, EERREE L bl -

5

LT WAHEE WD Z & T IaRm 02 AR

BT 52 LMAMRECH A L OO, ERFER L T 5 &, 5
A BICSEDOSRHN DB, BE L~ 70z y MO

WTOFHH S,

(1]

(2]

(3]

(4]

ABROIFERED—>TH 5.

SE3

W. Lauterborn and H. Bolle, “Experimental
investigations of cavitation-bubble collapse in the
neighbor-hood of a solid boundary”, Journal of fluid
mechanics, vol. 72, pp. 391-399 (1975).

Jun A and Seiichi K, “Unified Lagrange Particle
Method for Compressible and Incompressible Flows”,
Japan society for computational engineering and
science, vol. 2008, pp. 20080008, (2008).

Milton S Plesset and Richard B Chapman, “Collapse of
an initially spherical vapor cavity in the neighbor-hood
of a solid boundary”, Journal of fluid mechanics,

vol. 47, part 2, pp. 283-290 (1971).

Yukio T and Akira S, “Destructive Action of Cavitation
Bubbles Collapsing near Boundaries”, Shock focussing
effect in medical science and sonoluminescence,
Published by Springer Science & Business Media, pp.
73-109 (1990).

Copyright © 2018 by
The Institute of Electronics, Information and Communication Engineers and
Information Processing Society of Japan All rights reserved.



