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Experimental Investigation of Noise Control Around Tandem Cylinder
Based on Plasma Actuation

Li Hongli, Liu Xingqiang, Yan Hao
(Aeronautical Acoustics Laboratory, AVIC Aircraft Strength Research Institute, Xi’an 710065, China)

Abstract: Since many components of aircraft landing gear can be regarded as cylinders, so it is feasible to inves-
tigate the possibility of controlling landing gear’s aerodynamic noise by using plasma through studying tandem
cylinder’ s noise control method. Test is done in the low speed wind tunnel. The incoming flow speed is 34, 51,
68 and 85 m/s respectively. Four pairs of plasma actuators are amounted on the rear surface of upstream cylin-
der to verify the effects of noise control around tandem cylinder based on plasma actuation. Results show that u-
sing active flow control method based on plasma actuation, the maximum sound pressure level in one frequency
is reduced up to 6dB; the maximum of overall sound pressure level is reduced up to 3 dB. At the same time, the
cylinder noise peak frequency is affected, the second tone frequency is about 390 Hz before plasma actuation
working, while after plasma actuation is off, the second tone frequency changed to 510 Hz.
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Fig.1 The overall experiment photo
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Fig.2 Plasma actuator power
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Fig. 3 Diagram of tandem circular cylinders

1.2.2 HBFHREmE

o B A B A DL IR B AR M 5 B F R MU 47
MG T, LR E LMY NI ERRIERE
W SEATER IR 4 4 AR RS B TR R B8, B ARAF
BT G EEE N 0. 065 em, EEEHN 1 em, |
THLARMEEER 0, A AR Z RIEER K 0.5 cm, By
A BER 30 com, BP7E 35 B ARl 1 4 BE ARG 60 %0,
Wz ERAFRO TR, EEAEHEREL, &5
FHEMFAEENE 4 Fin.

EHTIHREE

B4 SETFEREEBSTEEGR)

Fig.4 Diagram of plasma actuator(from axis view)
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Fig.5 Diagram of noise measuring points
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Table 1 Diagram of noise measuring points location

WEms MAXEEERAE SR ESIRME
1 (—9.75 D,16.46 D) (—58 cm,98 cm)
2 (—4.22 D,20.69 D) (25 cm,124 cm)
3 (2.21 D,23.36 D) (13 cm,140 cm)
4 (9.11 D,24.27 D) (54 cm,145 cm)
5 (16,01 D,23.36 D) (96 cm,140 cm)
6 (22.44 D,20.69 D) (134 cm,124 cm)
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Fig.7 Comparison of frequency spectrum when incoming velocity is 85 m/s (six points)
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