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Fig.1 Physical photo of serrated structure counter

rotating propeller
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Fig.2 Serrated structure parameters
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Fig.3 On site photos of serrated structure rotating propeller test
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Fig.4 Schematic diagram of microphone array

3 HIEERS DR

PUR A Sl R 25 S R 7 e R 45 L S R 6
I8 Dk 55 ) o A A RN R4 1) R Bl M v

Pl 5 Shy 5 o 25 ANV 15 2 (R 1 76 25 R . 7E 1500~
3000r/min F% 3 P, P V4 2 R0 BEHESR B h ) BB o e ik
AT T R, HAG OB, PIE2AE 25000/min 2b 1Y
PLIIMAZE IR, O 1SN 25 B EIRL ) AL IR GRG B T 7
NS R M R 2 | W] LA B AT ] 45
OETWAY S B T ri b NRRE X RTAE TAVAE 1E 8

P 6 Ry S A D I AL AR 25 S . A3 BT
T2 S L P, RS B e s T s T R A 5k
A 2250 . AR S AE 2000r/min 22 )5, F 4 5 ok 78
2000r/min DA, FHAESG R H0 /N o B A TG B L ALY
5] AHVEE R ik 3 S AL R . BT
F 22 KR 3N-m, ZE(ER/ N, 25 BB A5 R kG i
FRE I P B S R R 22 I B A 22 1
S/ AT LA G S5 A AN SRR B K

7 R SR 1 3 i D IR 25 . AT LU,

300
[ —— K
250 | - =& - = SRR
200 |
Z
R 150
=
100
50 -
0 - L I L Il I L L L L L
1500 2000 2500 3000
%34/ (r/min )
K5 ks
Fig.5 Thrust test results
50
i ——
—em = SR
40
~ 30
£
&
=
150
10
0 i L L L 1

1500 2000 2500 3000
34/ (r/min )

Ko HIHILEEZ,
Fig.6 Torque test results

TE T I 26 S BTN, 79 2 2 1 T 2R DA 3000W 7 A4 38 K 3
9000W 7= 47, 4  FL A &2 . A 1500r/min % 3000r/min,, 45
Vi 22 B D B MR K T I MES ) D) 2% 7 2500r/min I, 85 14
R TH A B2 1000W , B AR D 5 1A% o iy
HEHL 2000r/min . 2500r/min . 2800r/min — ™% 3 & /8 i
Vi SRR A 38 1 e e Bk, & 8 BT/ o 7E 4000Hz A
P, P2 0 M 7 AT BT, AR Gl M 7 o 40 T Rt
7, M 7 U (T A7 2 3 3 AR R L m Bl e Ab o A
4000~16000Hz [X. 1] , A [7] i 35 (1) 376 37 W 7 254 LA W I
JEHIEAE 6000~10000Hz [X 5] , 47 BH 5k Al PR A R



128 AL EgE/ BIFELE LA Aeronautical Intelligent/Multifunctional Structures

11000

—
- - & - IR

10000 F

9000 F

8000 F

7000 F

5 6000 |

Y1 /W

5000 |

4000 F

3000 b ="~

2000 f

1000 - L 1 L . L L L L L L L
1500 2000 2500 3000
34/ (r/min )

CVARYE ST AP

Fig.7 Power test results
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Abstract: Improving the aerodynamic performance and noise level of an engine with bionic structure is a hot research
topic in green aviation, and it has important engineering application value for controlling the aerodynamic noise of
counter-rotating propellers. In this paper, the aerodynamic noise reduction characteristics of the bionic sawtooth
structure on the rotary propeller are investigated through the aerodynamic noise test under the ground acoustic
environment, and the aerodynamic performances of the sawtooth blade and the reference propeller in terms of
tension and torque, as well as the directivity of the far-field noise are tested. The test results show that the designed
sawtooth structure does not cause the loss of the aerodynamic performance of the reference propeller, and the noise
reduction design can be carried out while maintaining the aerodynamic performance. The sawtooth structure does not
change the noise directivity characteristics of the reference blade in the frequency range of 4000~12000Hz, and the
maximum noise reduction is more than 5dB; there is no obvious noise reduction effect in the first-order pass-by
frequency and second-order pass-by frequency of the measured rotational speed conditions. This further indicates
that the sawtooth structure has a noise reduction effect on the broadband noise, but not on the discrete noise in the
low-frequency band.

Key Words: bionic type; sawtooth structure; counter-rotating propeller; aerodynamic noise; experimental test
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