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Table 1 Results of store model mass property
. T PER/ (kg-m?) Js/
JFii /g
L 1L mm
A 443.6 2.235x107 1.076x1073 94.04
B 442.7 2.369x107 1.071x1073 94.08
FHXFIRZE % -0.20% 0.47% -0.46% 0.04%
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b/ RiE e H/mm a/(°) BExii)

1 12.34 45

2 9.25 45
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Spoiler Control for Acoustic Suppression and Store Separation of Cavity at Mach 3

Xiong Chao, Lu Wenbo, Song Wencheng

Aero Science Key Lab of High Reynolds Aerodynamic Force at High Speed, AVIC Aerodynamics Research Institute,
Shenyang 110034, China

Abstract: In order to satisfy the requirements of weapon launch from the bay in Ma>2, using wind tunnel tests to
study the aerodynamic noise of cavity at Ma 3. Several kinds of leading spoiler are designed to study its effect on
noise control and the improvement of separation safety. The results show that as the length-depth ratio of the cavity
increases, the noise level inside the cavity decreases. When the length-depth ratio is 5, the flow field shows an open
flow characteristic, and the 4" Rossiter peak noise is particularly obvious. The spoiler can reduce the largest 9dB
average sound pressure level and 19dB peak sound pressure level in the cavity. With the increase of the spoiler
height, the control effect of peak noise is obviously improved. However, when the height is increased to 1.5 times of
the boundary layer thickness of the leading edge, the control effect is not significantly improved. The control effect of
30° and 45° spoiler angle is basically the same, and slightly better than that of 90°. The control effect is basically
unchanged after the lower part of the spoiler becomes ventilation, but decreases significantly after the spoiler moves
forward. The spoiler can effectively reduce the initial ejection velocity required for the safe separation of the store.

Key Words: supersonic; cavity; wind tunnel test; spoiler; aerodynamic noise; separation safety

Received: 2021-04-15; Revised: 2021-05-25; Accepted: 2021-06-25



