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Study of noise reduction by water droplets

by
Masayuki Hiraishi, Michihisa Tsutahara, Shinsuke Tajiri, Keiichi Murakami, Takashi Aoyama

ABSTRACT
The acoustic noise generated by the jet of a rocket launching becomes a serious problem for an on-board satellite now. It has been known
that we can reduce this noise by spraying water into the jet. But this mechanism is not clarified. In this report, we carry out two-dimensional
numerical simulations of interaction between water droplets and acoustic sound by the Finite Difference Lattice Boltzmann method. We
also carry out the simulation for solid bodies for comparison. It is shown that some differences appear in the sound pressure fields between
the two.
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Fig. 1 Distribution of particles in 2D21V model
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Table 1 Velocity set in 2D21V model

i Velocity vector |ci|

1 (0, 0)

2-5 (1,0),(0,1),(-1,0), (0,-1)

6-9 (2,0),(0,2),(-2,0),(0,-2)

10-13 | (3,0),(0,3),(-3,0),(0,-3)

0
1
2
3
14-17 | (1, 1), (-1, 1), (-1,-1), (1,-1) | 42

18-21 | (2,2),(-2,2),(-2,-2),(2,-2) | 242
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Fig.3 Initial condition
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Fig.4 Pressure distribution (Droplet).
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Fig.6 Sound pressure level (Droplet).
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Fig.5 Pressure distribution (Solid).
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Fig.7 Sound pressure level (Solid).
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Fig.8 Acoustic power
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