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Influence of different parts of the claw alternator on

aerodynamic noise
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Abstract; In order to understand the effects of different parts on the aerodynamic noise of the claw
alternator for vehicle at high rotational speeds, the aerodynamic noise characteristics of the claw alternator
were studied by numerical simulation. The no-load acoustic power level experiments of the claw alternator
for vehicle were carried out to verify the accuracy of the numerical simulation. The noise sources of each
order were determined by removing front fan or rear fan., or claw, and replacing claw with cylinder
envelope. The contribution levels of front and rear fans and claw to noises at different orders were

clarified. The results show that dipole was the main noise source at high rotational speed. The front fan
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mainly influenced the aerodynamic noise at 8th, 10th, 12th and 16th order. When the front fan was
removed, the aerodynamic noise at 12th and 16th order was reduced by 6.54 dB(A) and 9.04 dB(A),
respectively. The rear fan mainly affected the aerodynamic noise at 6th, 8th and 10th order. When the rear
fan was removed, the aerodynamic noise at 6th, 8th and 10th order was reduced by 11.75 dB(A), 2.42 dB(A)
and 7.38 dB(A), respectively. With or without claw had slight influence on the aerodynamic noise, but
when the cylinder envelope was used to replace the claw, the flow field was affected, causing a certain
change of the noise at the 8th order and also verifying that the front and rear fans were main sources of the
aerodynamic noise.
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Fig. 1 Claw alternator
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Fig. 4 acoustic grid model



%3 F R, FERNRBE BAG R E MRS R F R 75

2.5 FEMIZIL KM
A I A] i A B ST B % S T R T R, o AA W VR R U B A R R A R T R AR
F I, A T B0 RE Gl PR B 6 &k FPILEE T 3% 1 R 43 R IR) %5 B8 A9 PR T, o H T 280 B 18] B oS ) 32 28 o vk Mt 7
B EAR2ZEXT L I 1 s,
K1 FEMELXERIE

Table 1 Acoustic grid independence verification
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64 130 24/48 24 2.37/3.33
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95 213 24/48 55 5.40/4.42
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Fig. 5 Pressure contour and streamline
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Fig. 6 Experimental site
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Fig. 7 Curves of acoustic power level of each order under no-load conditions
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Table 2 Relative errors of main order noise in simulation and experiments at 3 000 r/min

vk S /dBCA) BAEPE/dBA) AR IR 22/ %
6 43.01 43.47 1.06
8 42.52 45.50 6.55
10 46.87 42.13 11.25
12 48.15 47.09 2.25
14 14.46 41.99 5.88
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Table 3 Relative errors of main order noise in simulation and experiments at 8 000 r/min

B S8y /dBCA) BAEU B /dB(A) AR 2/ %
6 68.39 67.45 1.37

8 73.51 74.54 1.40

10 71.12 67.88 4.56

12 72.64 74.78 2.95

14 69.24 66.54 3.90

16 69.26 69.15 0.16
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Fig. 10 Surface pressure distribution of front and rear fan in different orders
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Fig. 12 Streamline and pressure contour

P13y 22 BT AU T L 78 Je RURS TR B ) 5 P it A . DA rp ] LAk B« 25 3R i KUB T
DR AR T A7 5 ALk ) AR T ) B 4 93 A1 1 D0 S AR AL, BROR T 0 0 A AT — 5 AR AL, (E R AR B A X 8/, S



80 TR KXKFFR % 46 %

LGRS A 1 22 1) B B AR /N R T el 3 B AR T B TR R A B . DRIk 2 BRI IXUR X
Jei IR A7 Ak 9 Jey 38 RO U SIPIR S AN s A A 30 00 AL 2l e JTUR 5 R 1 [l B BT Al 1) 97 31 R
B AL o 25 BRI XU 5 0 U 20 BEL A B /0N o 3L 0 A X 2% s 22 T ks S g M o fEL g T 0 e Y O I D ikl S B
JE T30 A 5B AR A K

\ el

(a) BUABLR (b) ZBRET XU
13 ERBEELENZERTEE

Fig. 13 Pressure contour and streamline of the section at rear fan
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Fig. 14 Pressure contour and streamline of the section at front fan
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Fig. 16 Pressure contour and streamline of the section at front fan
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Fig. 17 Pressure contour and streamline of the section at rear fan
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