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Effect of twin jets shielding on screech tones
HE Feng, ZHANG Dong-dong
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Abstract:

Beijing 100084, China)

The effects of arrangements of twin jets on the acoustical characteristics were investigated by the schlieren visualiza-

tion, noise measurement and theoretical analysis. For under- expanded supersonic twin jets, the fundamental frequencies and modes

were similar to those for a single jet; The pressure ratios corresponding to switching from one mode to another mode were different

compared with the single jet. Due to three- dimensional flow characteristics, acoustical properties were different in different azimuthal

measurement planes. Shielding occurred for under expanded supersonic twin jets, especially for the helical screech mode C. The

shielding reduced the sereech intensities most effectively in the upstream and downstream directions near the jet axis. The noise atten-

uation can be achieved by acoustical shielding.
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Fig. 1 Sketch of the azimuthal

measurement planes for twin jets
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Fig.2 Fundamental frequencies and mode switching
(A, As,

B, C and D are different sereech modes)
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Fig.3 Differences in the directivity function between W= 0° and 90°
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Fig. 4 Acoustic transmission through a cylinder jet

( V ig the velocity of motion layer, and ¢ is the sound speed)
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Table 1 Critical incident angle a,. for the screech C helical mode

s= 1.5d s=2d
Screech C mode po/p . 3.4~ 4.5 3.69~ 5.25
a/(°) +(65.9~ 67.7) 1(66.5~ 68.6)
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Fig. 5 Schlieren visualization of instantaneous radiation for C helical mode
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Fig. 6 Schematic diagram of shielding for screech C mode
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Fig.7 Screeching intensity reduction at W= 90° due to shielding
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Fig. 8 Schlieren visualization
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