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Numerical analysis for noise induced by vibration of propeller blades
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Abstract ;

of ships. The noise of a propeller can be divided into two kinds due to their different forming causes. One is fluid-dynamic

The noise of a propeller is an important part of ship underwater noise, it affects the stealth performance

noise, and the other is the noise induced by vibration of propeller blades. To calculate the noise induced by vibration of
propeller blades, firstly the numerical simulation of propeller open-water performance was conducted by means of CFD),
then the vibration response analysis of the propeller was performed with FE method, the hydrodynamic load exerted on the
surface of the propeller was taken as the excitation. Finally, the response outputs from FEA were used as the boundary

condition of acoustic radiation, the acoustic radiations from propeller blades were calcuated with BE method.
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Fig. 1 The computational domain
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Tab. 2 Propeller material and mechanics performance

. R
BRAR (0 b AL
T 8410 127 0.33

K3 A ERITIM kSRR
Fig.3 FEA model of the blade

R3 BHERETS MEFHRETEE

ki R Tab. 3 Calculated natural frequency of propeller
2 BHERHOK R 12 3 4 5
Fig. 2 The comparison between numerical results and ZH/He 1165.6 2658.9 2956 4512.4  5443.6
experimental data for open-water performance 7K H1/Hz 686.5 1501.8 1755.0 2587.1 3040.4
100 ol 130
90 |- 130k 120
. 80 [ 120 110
%70- %110- 53100-
ﬁir 60 #4100 + B o0l
B ol = o =l
80
40 |- 70 |
701 60} !
0 1 L 1 1 1 L 60 1 L 1 1 1 50 1 1 L 1 1 1
5 10 15 20 25 30 5 10 15 20 25 30 5 10 15 20 25 30
fx10*/Hz fx10*Hz fx10%Hz
S PRI 510 15 20 m AbFESE 6 HEIENHFER S 10 15 20 m AbiE RS

Fi

P4 BRI b R N R TR

—

g.4 Sound power level of the blade

Fig. 5 Sound pressure level of
the plot away from axial blade

for 5.10.15 and 20 meters

Fig. 6 Sound pressure level of the
plot away From radial

blade for 5.10.15 and 20 meters
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