18 5 Vol.18 No.5
2014 5 Journal of Ship Mechanics May 2014

: 1007-7294(2014)05-0499-08

b b b

( , 100190)

’ ’ ’

: 035 TV131.32 : A doi: 10.3969/j.issn.1007-7294.2014.05.003

Unsteady characteristics of ventilated cloud cavity
around symmetrical bodies

YU Xian—xian, WANG Yi-wei, HUANG Chen—guang, DU Te—zhuan
(Institute of Mechanics, Chinese Academy of Science, Beijing 100190, China)

Abstract: Based on a SHPB launch system, an underwater launching experiment of symmetrical bodies is per-
formed and unsteady phenomena are observed. Corresponding numerical simulation is carried out through
the commercial software Fluent. The results indicate that the main vortex sheet is cut off by the secondary
vortex derived from the boundary layer which leads to the cavity shedding. As the volume of ventilated gas
increases, the shedding location moves far away from the injection nozzles, and the length and thickness

increase.
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Fig.l Launch system and experimental model
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Fig.3 Calculation domain and mesh
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1 ( 1 atm)

Tab.1 Boundary conditions (Operating pressure 1 atm)
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Fig.4 Cavity’s growth in the initial stage Fig.5 Re—entrant jet and ventilated gas in the developing stage
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Fig.6 Cavity shedding in the fully developing stage

Fig.7 Contours of water volume fraction
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Fig.8 Contours of vorticity and streamlines
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Fig.9 Vorticity of secondary vortex and main wake vortex Fig.10 Movement of secondary votex
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Fig.11 Secondary vortex cuts off the main vortex sheet
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Tab.2 Four cases of ventilated cavitation

(Pa) (Pa)
1 -6 675 =51 325




505

1
(Pa) (Pa)
69 038 -11 325
128 335 20 000
4 655 846 298 765
12 15 ms 13 40 ms

Fig.12 Four cases’ cavity at 15 ms
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Fig.13 Four cases’ cavity at 40 ms
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Fig.14 Comparison of cavity shedding location, length and thickness
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