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Noise characteristics of jet impingement
on a blast deflector at different angles

QIN Chen"?, WU Song-ling"*, ZHAO Jia—xi"*, ZHANG Jun—long"*, ZHAO Kun"*
(1. State Key Laboratory of Aerodynamics, China Aerodynamics Research and Development Center, Mianyang 621000,
China; 2. Key Laboratory of Aerodynamic Noise Control, China Aerodynamics Research and Development Center, Mian-

yang 621000, China)

Abstract: Hazardous noise of flight deck due to jet blast deflector impingement causes a serious damage to
the health of crew members. An experiment of jet impinging on a blast deflector was carried out in a full an-
echoic chamber to study the acoustic characteristics. With a diameter (D) of 56.4 mm, a convergent nozzle
was used to investigate a Mach number of 1.01 jet impingement. Flow visualization and far—field microphones
were employed to observe the flow field and measure the far—field noise, respectively. The test was performed
on a 600 mm X 600 mm deflector and with three inclined angles (8) of 45°, 55° and 65°. The results show that
the impact angle has a significant influence on the wall jet structure and overall sound pressure level
(OASPL). With the increase of impact angle, the OASPL of upstream and downstream rise and fall respective-
ly. It is found that the OASPL increases by 15 dB in the upstream direction and decreases by 7 dB in the

downstream direction for 8=65°. Flow visualization and spectra analysis indicate that downstream directions
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are radiated by low frequency noise originated from trailing edge of the deflector due to separation of the large
scale vortex. Specifically, it can be illustrated by correlation analysis that the directivity of the trailing separa-
tion noise becomes more significant when the impact angle reduces. Upstream directions are dominated by
impingement noise. Although impingement noise is significantly affected by impact angle, the radiation struc-
ture of impingement acoustic wave under different impact angles is similar to each other according to the cor-
relation analysis. In addition, the deflector forms a low—pass filtering effect on the impingement noise, and
the sideline spectra have steep peaks. The OASPL and spectra of sideline directions are less affected by the
impact angle. The research results are expected to be helpful for noise pollution control on carrier deck.

Key words: carrier blast deflector; jet impingement noise; impact angle; acoustic characteristics;

correlation analysis; flow visualization
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