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Model propeller noise reduction by air injection and full-scale
propeller noise prediction

LI Ya, CHEN Yi-hong, SUN Hong-xing
(China Ship Scientific Research Center, National Key Laboratory on Ship Vibration and Noise, Wuxi 214082, Jiangsu, China)

Abstract: Once the cavitation caused by propeller occurs, it will be the strongest noise source. Noise can be reduced by
using air injection system. Model experiment results show that injecting air from propeller leading edge, from air ring or
from both leading edge and air ring can all reduce the noise, and the effects are all very remarkable. Also, the injected air
quantity for full-scale propeller can be calculated according to the demand that the dimensionless air speed at the holes’
outlet must be equal. The full-scale propeller noise prediction shows that the total sound pressure level can decrease by

more than 5 dB.
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Fig.1 The sketch of the air injection system
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Fig.2 The injection holes on the leading edge and air ring
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Table 1 Working conditions for experiment

iyt 5507 BB (m’h
TEm 0~0. 0,=0
Sihms, 0/02, 0.3, 0.4
SIS 0-02, 0.6, 0.8, 12
s 0~02. 006, 0~03. 0=0.6,

0.70.6. 008
Ve Q, TRFUMAMBAE, O FRWSABSIOUTE, BhY

3 WIS R 5

RIGTEIEHT TE T ISR AKAEREAT o« TR /K AR
GBI RSN 10.5 m(K) X 2.2 m(3E) X 2.0 m(F)
RIBC N T RAMAEA, AR 9.5 m(K) X
2.2 m(%8) X 2.0 m(&r), A PUBE R 38347 T
s A . B 3 AR KRS B s & 4 D9l
WA IR, LA KT 3R A 0 1.85 m.
Bl 5~7 43 AN TR <07 XO0T g 7 P s el (T
@2 i, R K R R MR ER) . AN 5
A, BEE RGN, BB I M R R
2, EWVSEN 0.2 m*h' i, 78 AR 43 i s
W O T N Y 10dB. B 6 Fr LI Hims
SR PRI, (HREESEK, S
R BRIE D, A E N 0.8 mhh! 1N F
L.2m"h', BEEEGIRE TREED. WK T WTE
th, HEBN RS IR, Flin, £ 0~03.
0,=0.6 i, MR P30 R 13 dB.

Bl 3 REEI AR

Fig.3 The large circulation channel
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Fig.6 The effects of injecting air from air ring on propeller noise
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Table 2 The effects of injection manner and quality on total noise
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Fig.8 Full-scale propeller noise prediction result for injecting air from

leading edge
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Fig.10 Full-scale propeller noise prediction result for injecting air from
leading edge and air ring simutaneously
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Table 3 Predition results of noise reduction and the variations of
hydrodynamics
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