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Contrast experiments on the propeller noise of the Kappel propeller and
the conventional propeller

SONG Han, WANG Rui, XIONG Ying
Department of Naval Architecture Engineering, Naval University of Engineering, Wuhan 430033, China

Abstract: To test the noise performance of the Kappel propeller, background noise and propeller noise
contrast tests are carried out in the NUE cavitation tunnel. Both wet condition noise and the cavitation
noise of the two propellers are measured in the tests under sixteen different working conditions. The analy-
sis based on the measurement results indicates that the acoustics performance of the NEU cavitation tunnel
satisfies the requirements of the tests, and higher signal-to—noise ratio can be achieved in the frequency
range between 1 kHz and 20 kHz. The SPL of the Kappel propeller noise equals to the conventional propel-
ler noise under the wet condition. With the same cavitation number, the SPL of the Kappel propeller cavita-
tion noise is higher than that of the conventional propeller. Meanwhile, the pattern of the Kappel propeller
cavitation is more precise than that of the conventional propeller. It is concluded that the cavitation perfor-
mance of the Kappel propeller is poorer than that of the conventional propeller. To improve the cavitation
performance, the relationship between pitch and camber should be comprehensively considered in the pro-
cess of Kappel propeller designing.
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Fig.1 The conventional propeller
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Fig.2 The Kappel propeller
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Tab.1 Geometric parameters of propellers
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Tab.2 The parameters of test equipment
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Tab.3 Operating condition of propeller noise test

IRWERE v, BN, hOES P

T4 o,
/(m-s™) /(xes™) /kPa

No.X1-1 2.01 16.7 115.5 17.14
No.X1-2 2.01 18.3 115.5 14.16
No.X1-3 2.01 20.0 115.5 11.90
No.X1-4 2.01 21.7 115.5 10.14
No.X1-5 2.01 23.3 115.5 8.74
No.X1-6 3.02 15 115.5 21.16
No.X1-7 3.02 19.5 115.5 12.52
No.X1-8 3.02 27.3 115.5 6.40
No.X2-1 2.01 16.7 43.1 6.22
No.X2-2 2.01 18.3 43.1 5.14
No.X2-3 2.01 20.0 43.1 4.32
No.X2-4 2.01 21.7 43.1 3.68
No.X2-5 2.01 23.3 43.1 3.17
No.X2-6 3.02 15 43.1 7.68
No.X2-7 3.02 19.5 43.1 4.54
No.X2-8 3.02 27.3 43.1 2.32
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Tab.4 SPL of background noise under v,.=2 m/s
and P= 1 bar for three times

HHE/B
No.BJI-1 No.BJ1-2 No.BJ1-3 No.BJI-4 No.BJ1-5
1" 153.17 154.99 156.29 157.59 159.01
2 153.67 154.95 156.60 158.34 158.97
3" 153.08 154.90 156.13 157.50 158.91
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Tab.5 SPL of background noise

S TEZ/AB
1 2 3 4 5 6 7 8
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