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The Influence of Sinusoidal Serrated Trailing Edge on the Wake

and Aerodynamic Performance of Axial Fan
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(1. School of Energy and Power Engineering, Huazhong University of Science and Technology, Wuhan 430074, China;
2. Guangdong Nedfon Indoor Air system Technology Co.,itd, Taishan 529200, China)
Abstract: Vortex shedding at the location of trailing edge of the axial fan is an important factor to generate noise.
Aiming at ameliorating the wake flow to decrease noise, a sinusoidal sawtooth structure was added to the trailing
edge of the axial fan. The effects of the wake and the aerodynamic performance of the axial fan are studied by means
of steady and unsteady numerical simulation combined with the experimental verification. The results indicate that
the sinusoidal sawtooth structure weakens the power ability of the trailing edge of the blades, which reduces the total
pressure of the fan, but enhances the efficiency of the fan under the small and medium flow rate conditions.
Meanwhile, it can weaken the wake strength at the lower part of the blade, and the restraining effect on the wake was
gradually weakened from the bottom to the middle of the blade. For the purpose of compensation for power
capability losses due to serrated trailing edge, numerical predictions about noise on prototype and modified model
which operate under higher rotor speed have been both calculated. It is argued that the sinusoidal serrated trailing
edge structure has positive effects on reducing low frequency noise. Thus, it can be inferred that this kind of trailing
edge with sinusoidal sawtooth structure is an effective way to restrain the low frequency noise of axial fan to a
certain extent.
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Fig. 1 The impeller model of prototype fan
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Fig. 2 The impeller model with serrated trailing edge structure

and the schematic diagram of the saw-tooth structure

AL AE R R RAILIH-E 2 A 25 oA R4S 21 BTt 7
M ik, SRR RO IE L, iR
WAER B XL 4 b, 098 2=9.2  mm. i
h=4.6 mm, BFEGTEEEL A/h=2, RS/
26 NN, H—MEN RIS AL E AL T R R
13.5%4b, Befa— M4 kT M 7 1R 84.1%4b.

NIETATICHE, SRR A, ¥
TN AT E54 Ja B AL R B

2 BUERIUTTE b SR Rk

2.1 BUERE

THER DR E AR HE RS H
[, FRASRMER I N-S J#2 K H Realizable k-¢ Jifiif
TR, A )& ik £ SIMPLE 5%, BSHEHE
TR ks R 2, RN T 1X10° HRNE
FeE BT S
2.2 PE R Fo R MR IE

TR it e, RIS e, Hod
HEL GRS RN TR A, R EcR RS,
VYR A, AR AR S, BEA RSTRUN, Xt
Ha ik P it Fr R 2 X S0 AT R n s . & 3 g3l
Y5 B BEARTHRBIAY . R SECRI T R 2 B 1 Ak I
LSl

WORD#t &% PDF L E-A
DI K 2QQ: 3049816538



chinaXiv:201801.00101v1

B3 SR o

Fig. 3 The mesh of calculation domains
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Fig. 5 Schematic diagram of fan test device
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Fig.6 Performance curves contrast by simulation

and test of model A
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Fig.7 Performance curves contrast by model A&B
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surface of model A&B
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Fig. 9 The distribution of axial velocity in

circumferential direction of model A&B
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Fig. 11 Time-domain curves of pressure pulsation at

the monitor points
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Fig. 12 the spectrum of pressure pulsation at the

monitor points of model A&B
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