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Tab.2 Assumed pressure for testing numerical methods
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different methods with comstant time step of second
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Fig 5 Solutions from the variable time step method
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Fig.6 Time history of the bubble radius from the variable

time step method for a larger pressure variation
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AR R, B KM /D 1 i [E] 38 & 43 51
F 1077 s M 107" s FHEAEE S KB, M LFR
PR /NES P K LAk BIAE B RG BE , TSR A B/
K9iE, WAL 10748, X £ B AT M B AR
ARGy, MRS R E X — S Em
S, BB BT R RN RS — B 45/ X R E
SN HEESRERARERITEN.

4 &Hit

FEJL# H T K% Rayleigh-Plesset J5 #2 Y [ &
# K 9, Runge-Kutta-Fehlberg t5 3 R B 4F , 7]
LR BEREO PRGN RS R. EEN
AR B /NI B 42 , Euler ¥ (B3 Euler 3241 7] LA
FsRf# Rayleigh-Plesset 542, {8 24 JE Jy A L #8 K
B B, B RE 20 4K B M LA S B S B B A D AR IR
XAERL R TS, e E L KESEE

R,
2 A T S E R T K

S5HEEMBEL KEML, ZERKEREAL
TIAMER:

(1) 2225 K ¥R T LB ADL 52 2 09 A4 K 8 KIE 3
AR MASERNRBEIEHAT RS

(D)ZEBRKEERATRERENELBER,
AR R BRI AR

GHELKETUARIEHMENELT, B
ERRITELR, AP UChE RS KEHN 1/
20. .

E it , A K B FiE & T f## Rayleigh-Plesset
FREVARERR RIEERBEZT Y ETA
BRI, LT B AL Rayleigh-Plesset 77 72 12
P37 0 B R AR B



64

MM RKFZEHR (T ER)

2012 &

S Xk

(1]

(2]

(3]

(4]

(5]

(6]

RAYLEIGHL. On the pressure developed in a liquid
during collapse of a spherical cavity [ J]. Philosophi-
cal Magazine,1917(34) ; 94 - 98.
FXE, Bk, TR, shaxBRXFMRRS
BOBE W [1]. PED LK%, 2009,38
(4) :582 —594.
PLESSET M S, CHAPMAN R B. Collapse of an ini-
tially spherical vapour cavity in the neighbourhood of a
solid boundary [ J]. Journal of Fluid Mech, 1971
(47):83 -290.

SHIMA A. Mechanism of impact pressure generation
from spark generated bubble collapse near a wall [ J].
AJAA ], 1983(21) .55 -59.

PLESSET M S. The dynamics of cavitation bubbles
[J]. ASME Journal of Applied Mechanics, 1949
(16):228 - 231.

ER. BEUEHTFABRESRNPNET B

[7]

[8]

9]

(10]

[11]

[D]. K&F HHKH,2008.

BREHE. WA TBEAREMEII]. RNEWE,
2009,(4) :132.

YAN Yu-bin. Smoothing a properties and approxima-
tion of time derivatives for parabolic equations; varia-
ble time steps [ J]. BIT Numerical Mathematics,
2003,43(1) . 647 - 669.

PLESSET M S, PROSPERETTI A. Bubble dynamics
and cavitation{ J]. Annual Review Fluid Mech, 1977
(9):145 - 185.

FUJIKAWA S, AKAMATSU T. Effects of the non -
equiliblium condensation of vapour on the pressure
wave produces by the collapse of a bubble in a liquid
[J]. Journal of Fluid Mech, 1980,97 (6) . 481 -
512.

QIN Z,BREMHORST K, ALEHOSSEIN H. Simula-
tion of cavitation bubbles in a convergent — divergent
nozzle water jet [J]. J. Fluid Mech, 2007,573(4) ;
1-25.

Numerical Analysis on Collapse of Cavitation Bubble in a Water Jet Flow

YANG Bo-kai,LU Yi-yu, YANG Xiao-feng , FENG Ming-tao, ZHANG Sai

(College of Resources & Environmental Science, Chongqing University, Chongging 400030, China)

Abstract: Calculation on cavitation bubble growth and collapse is key to study the cavitating water jet. After

the analysis of different numerical methods to Raylcigh-Plesset equation, a numerical method with variable-

steps is developed that can overcome the weak point of constant time step method to solve the Rayleigh-Plesset

equation. And it also learned that a constant time step is not appropriate for solving the Rayleigh-Plesset equa-

tion when dealing with large pressure variations or under the smaller pressure variation. The variable time step

method can get a better result. What more, it is only after the variable time step method can be predicted

without singularity. So the variable time step method is batter than the constant time step method in saving

computational and keeping accuracy. This paper provides a new idea to solve Rayleigh-Plesset equation.

Key words: bubble; Rayleigh-Plesset equation; consant time step; variable time step



