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Abstract: After the volleying of underwater launched sailing body, the “water hammer” phenome-
non is generated due to the impact of external fluid on the bottom of the launcher, which has a
strong destructive effect on the launch platform structure. Based on Reynolds-averaged Navier-
Stokes equation, a numerical calculation method for calculating the volumetric effect of underwater
launched sailing body is established under the condition of considering the six-degree-of-freedom
motion of the vehicle by SST k-w turbulence model and VOF multiphase flow model and combined
with overlapping grid technology. The action law of “water hammer” effect on the first and second
launchers under the volleying state is analyzed, and the influence of launching sequence is studied.
The results show that the pressure in the cylinder oscillates periodically after the volleying of un-
derwater launched sailing body. The expansion of the breath mass of the secondary cylinder leads
to the increase of the pressure in the primary cylinder. The first vehicle forms a pressure peak at
the secondary outlet and causes pressure oscillation at the secondary outlet. Under the condition of
reverse emission, the pressure in the primary cylinder increases due to the shift of the air mass of
the secondary cylinder to the starting cylinder .
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Fig. 2 Schematic diagram of sailing body model
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Fig. 9 Pressure contour and cavity morphology of flow field in sequential launching process
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Fig. 14 Pressure distribution curve of the launch platform surface

within 0. 35 s after the primary sailing body launching
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Fig. 16 Schematic diagram of reverse order launch
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Fig. 17 Pressure nephogram and cavity morphology of flow field in reverse order launching process
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