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Summary

Bursting phenomenon of tip vortex cavitation causes severe high-frequency vibration, but esti-

mation of it by numerical computation is not yet realized. In this study the authors made model

experiments to observe the bursting phenomena and measured the pressure fluctuations caused by

that, changing two propellers, wake distributions, thrust coefficients and cavitation numbers para-

metrically. After analyzing frequency of it we found that there would be two methods to suppress

the bursting phenomenon: stabilizing the tip vortex cavitation or reducing the volume of cavitation.

We also did numerical fluid simulations around a propeller in non-cavitating, unsteady condition and

compared the strength of tip vortex along the circumference and its derivatives. As a result the phe-

nomena were parameterized by the time derivative of the strength of tip vortex, and if it was higher

than a certain value, tip vortex cavitation bursted. Therefore there is the possibility to predict the

occurrence of bursting phenomenon by numerical analysis.
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Table 1: Experimental conditions

— wake Kr on
No.l | A,B,E, F 0.175 1.90
No.2 A 0.13-0.23 1.90
No.3 A 0.175 1.6-2.2
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Fig. 1: Pressure fluctuations with different wakes mea-
sured by the hydrophone. Propeller I, K+ = 0.175 and
on = 1.90.
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Fig. 2: Low frequency components of non-dimensional
pressure fluctuations with different thrust coefficients.

Propeller I, wake A, o, = 1.90.
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Fig. 3: High frequency components of non-dimensional
pressure fluctuations with different thrust coefficients.

Propeller I, wake A, o, = 1.90.

00o0oo0ooooooooooooooooboobooo
goooooo
O00Kr=0230000000000000000
gooooooooooo0ooOoo0oo0ooUoooooo
gooooooooooogoooooooo Tveoodo
goooogooo Tveooooooooooooboobo
go0oooooooooooooooooooooboooo
gobooooooobooOoooobooooooo

33 000000000000

Table 10 No3OUOUOOOOOOOOOOOOOOO
goboooooooooooooobobooooooooa
gooDOo0o000D0D Fig.400O0DO

goooooooooooooobOoboOoOoooboobo
ooooooooooooooooOoooooooOboboo
goobooooool10o0o200b0ooooooooobo
0oboooooooooooooooooooooooa
gobooooooooooooo

goooooooooOoooooobooboobooon
0o00000ooooooooooooboooobooo
go00ooooooooooooooobboooboobo



zogaku3b : 2000/8/24(9:51)

150 300 450 600 750 900

0.016 T T
0012 on=1.6
& 0.008 1
§ 0.004 M A A AN
g o0
5 0.016 T T
T 0.012 on=1.9
7 0.008
go004 AL J\A ro N M A
= 0
S 0.016 ‘ ‘
é 0.012 on=2.2
5 0.008
g o004 A A A b A

150 300 450 600 750 900
Frequency [Hz]
(a) Low frequency components

1050 1200 1350 1500 1650 1800 1950 2100 2250 2400

_0.0032 I O' _1‘ 6
n—41.

= A l A
§0.0016 [ |1 [\v\i“ lwl' \l"l'“ 'ﬁ'l\vnvu 1

6n:i.9 l
oo A M M R ot

£ 00024 On=2.2 -

M WA A ANV AN A A Ao oA

1050 1200 1350 1500 1650 1800 1950 2100 2250 2400
Frequency [Hz]

(b) High frequency components

Fig. 4: Frequency components of non-dimensional pres-
sure fluctuations with different cavitation numbers.
Propeller I, wake A, K = 0.175.
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Fig. 5: Frequency components of non-dimensional pres-
sure fluctuations with different propellers. Wake A,

K =0.175, o = 1.90.
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distributions
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Fig. 11: Comparison of derivatives of non-dimensional
circulations of trailing vortices along circumference with
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