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Numerical simulation and analysis of free—surface wake generated

by moving submerged target
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(MOE Key Laboratory of Optoelectronic Imaging Technology and System, School of Optics and Photonics,
Beijing Institute of Technology, Beijing 100081, China)

Abstract: The interaction of moving submerged target and fluid will generate specific wave patterns, such
as the Kelvin wave and the Bernoulli dome, which provides possibility for the airborne and spaceborne
radar to get the parameters including location and velocity of the target using photoelectric detection. It
has become an important research direction. In order to study the characteristics of the wave pattern, a
mathematic model was established by using the 3 —D incompressible Reynolds-averaged Navier-Stokes
(RANS) equations, RNG k-& turbulence model and the volume-of-fluid (VOF) method. The simulation
result of the wave patterns of the submerged target at different depths and velocities reveals the
relationship between the parameters and the wave pattern. The result obtained is significant for the
simulation and detection technology of real submarines.
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Fig.2 Computational domain of the submerged target
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Fig.3 Wave pattern at the same depth but different velocities
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Tab.1 Wave’s height & length at different velocities

Veloci}l)// Trough/mm  Peak/mm Theoretical Actual
m-s wavelength/m wavelength/m

6 —66.280 44.312 23.06 -

9 -335.749  221.646 51.89 -
10 -449.517  441.922 64.05 60.0
11 —588.676  582.006 77.50 70.6
12 -756.909  693.097 92.23 92.3
13 -990.400  837.184 108.24 109.0
14 -956.604 724.195 125.54 120.0
15 -889.747  656.905 144.11 133.0
16 -691.719  564.892 163.97 150.0
17 -601.877 548.309 185.10 171.0
18 -570.879  498.064 207.52 200.0
20 -519.800  468.042 256.20 -
25 —440.951 464.770 400.31 -
30 -383.730  472.565 576.45 -
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Fig.4 Wave's height at different velocities
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Fig.6 Wave patterns at four specified velocities in different depths
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