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Study on thevibration characteristics and influence
parameter s of a sphere bubble within finite field
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Abstract: The dimensionless dynamic equation for a sphere bubble within finite field was derived from incompressible NS
equations. Four dimensionless parameters corresponding to inertia, viscosity, surface tension and non-condensable gas were
fetched. The influence of parameters on bubble vibration and the active parameter space were studied by calculation. Finaly, the
vibration characteristics and its application range of a bubble with small thickness and vibration amplitude were discussed, based
on which the estimated collapse time of a bubble near free surface was given.
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Fig.1 Schematic of a sphere bubble within finite field
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Table 1. Influence of dimensionless parameter o,

Eu o, o, o, 1%
4,00x10° e 0 10.0 7.90x10 0.00
4,00x10° 1.00x108 e 10.0 7.90x10 0.00
4.00x108 1.00x107 o) 10.0 7.90x10™ 0.12
4.00x108 1.00x10° 0 10.0 7.88x10™ 1.10
4.00x108 1.00x10° o0 10.0 7.79x10™ 9.50
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Fig.2 Oscillation of bubbles under different valuesof o,

2 o,

Table 2. Influence of dimensionless parameter o,

Eu Oy O, O3 T Rin
4,00x10° o0 © 10.0 7.90x10 0.265
4.00x108 00 1.00x10* 10.0 7.90x10 0.265
4.00x108 o0 1.00x103 10.0 7.90x10 0.265
4.,00x108 oo 1.00x10? 10.0 7.69x10 0.258
4.,00x108 oo 10.0 10.0 6.60x10™ 0.218
3 o,
Fig.3 Oscillation of bubbles under different valuesof o,
Eu o, <
Runge-Kutta 1.00x10°
o, 0, O, 10%
2 3
1 2 o, >10
16%
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Table 3. Influence of dimensionless parameter o,

Eu Oy O, O3 T Riin
4,00x10° o0 © 00 2.53x10™ 0
4.00x108 00 © 1.00x10% 2.53x10™ 1.26x10°2
4.00x108 o0 © 1.00x103 2.56x10 7.13x1078
4,00x108 oo © 1.00x10? 5.88x10™ 4.64%x1072
4,00x108 oo © 10.0 2.86x1073 2.65x101

4 O,
Fig. 4 Oscillation of bubbles under different valuesof o,
4
Table 4. I nfluence of dimensionless thickness
Eu o, o, o, d T Ruin
4.,00x108 © © © o0 1.02x10°3 0.000
4.00x108 o © 1.00x10* 100 1.02x10°2 0.265
4.00x108 oo 00 1.00x10° 10.0 9.89x10™* 0.265
4.00x108 o © 1.00x10? 1.00 7.90x10 0.265
4.00x108 o © 10.0 0.10 4,19x10* 0.265
4
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o, <1000
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Fig.5 Oscillation of bubbles under different valuesof d
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Table 5. Application range of parameters
Eu o, o T T
5.20x10° 1.30 6.40x1072 1.00 2.93x107? 4.12x102
5.20x10° 1.30 6.40x1072 5.00x10* 2.39x1072 2.91x107?
5.20x10° 1.30 6.40x1072 1.00x10* 1.29x1072 1.30x1072
7.20x10° 1.80 145x1071 1.00x10* 1.07x107 1.13x107
9.20x10° 2.30 2.08x10t 1.00x10* 9.20x10°8 0.88x103
4.00x10° 10.0 5.74x101 1.00x10* 4.19x10°8 3.70x10°3
5 . 2R, P
T=—""=~2R [“-[1.09+
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10% a7t
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Fig.6 Influence of distance between bubble
T, = and free surface on collapse time
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