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The Study on Changes of Mixing Layer Caused by Acoustic Excitation

Y-B Jung
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Abstract

This study is concerned with evaluating the effects of acoustic excitation on the development of
two stream mixing layer generated by split plate. The ratios of two velocities U1 and U2 either
gide of the splitter plate were such that Uy/Us=1.0 (uniform flow) or U/U3< 1.0{(shear flow}. The
mixing layers were disturbed acoustically through the edge of gplit plate. Quantitative data were
obtained with hot-wire anemometry. Flow visualization with smoke-wire was also employed for
qualitative study.

The results show that the large scale structures of mixing layers are strongly affected by
excitation frequency and amplitude in both uniform and shear flows. The maximum streamwise
and vertical turbulent intensities of the excited flow fields are apt to be decreased as compared
with those of without excitation. The flow characteristics of uniform flow are more influenced by

acoustic excitation than those of shear flow.
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Fig. 2 Schematic of test facilities for acoustic
excitation
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Case 1: U;=U,;=Tm/s

Case 2 : U;=U;=20m/s

Case 3 : U;=6m/s, U:=9m/s
Case 4 : U;=16m/s, Us=25m/s
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Table 1. Initial boundary layer properties

U(m/s) * (Cm) &Cm)
Case 2 7 20.0 0.56 0.0491
& 5 20.0 0.55 0.0488

H,
Case 4 A H. 16.0 0.59 0.0473
3 5 25.0 0.53 0.0434
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Fig. 3 Excitation velocity signals
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Fig. 4 Maximum and mean excitation velocity

Table 2. Frequencies of vortex shedding and
acoustic excitation

fa(Hz) fa(Hz)
Case 1 236 236 118 50
Case 2 818 204 102 51
Case 3 252 252 126 53
Case 4 952 238 119 60
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(b) shear flow(f,=0.0, 0.5, 1.0f, from upper one)
Fig. 5 Results of flow visualization
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