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Influence of Groove Parameters on Ventilated Bubble Fusion

REN Zeyu, SUN Longquan, YAO Xiongliang, ZHAQO Jipeng

(College of Shipbuiding Engineering, Harbin Engineering University, Hrabin 150000, China)

Abstract: The bubble formed by the ventilation of the underwater vehicle can effectively reduce
the navigation resistance and adjust the movement posture. However, ventilated bubbles are not
easy to fuse on the surface of the vehicle, and the cavitation shape is unstable. Therefore, the fu-
sion control of ventilated bubble has important engineering application value. The finite volume
method is used in this paper for numerical calculation. The effect of adding a groove behind stoma
on the ventilated bubble fusion is studied. The influence of groove parameters on bubble fusion is
studied. The results show that the groove changes the flow field characteristics of the bubble. The
vortex generated in the groove entrains the gas flowing through the groove, and the gas in the
groove develops and merges in the circumferential direction of the vehicle. When the groove width
is 0. 125D and the hole-groove distance is 0. 075D , the effect of promoting bubble fusion and stabi-
lizing pressure is the best.
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Fig. 1 Geometric model
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Fig. 2 Three dimensional model and computational domain
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Fig. 3 The experimental device
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Fig. 4 Comparison of experimental and numerical cavity

dimensionless length
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Fig. 5 Comparison of bubble between slotted model and

unslotted model
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Fig. 6 Gas-water phase distribution at typical

positions of slotted model and unslotted model
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Fig. 7 Vorticity magnitude at typical positions of slotted

model and unslotted model
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Fig. 8 Comparison of standard deviation of pressure at

typical positions of slotted and unslotted models
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Fig. 9 Vorticity magnitude at typical positions under

different groove widths
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Fig. 11 Comparison of bubble under different groove widths
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ST MDA 7 B A TR RS — e i . a0 R
15 (b) Jir7R . M52 M T A PA O 38 X 00K 19 45 T,
VERT . 2 A 2s 1 J 1] 4 A AN 4

AN T) FLAS i) BE R 26 B0 8 ) R S AR 22 S
B16 iz, AR G T4l 58 X F AR ik 22 S 52
AL E] P B T H b o 2 S WY 28 T R AR i A R
M, FLAEEEE 0. 025D F10. 300D BRI Sy hRuE 2 S
ALK R [, ZE#RE 7 B X /L =0. 80 &b %A
R WA xS, SOKAIR G E, R AR
#£ SR FEHmAME X/L =0.684b, SiEL
flE, EAbRfEZ S BBIH AL E X /L =0.80 44
FEF R R E X /L =0.57 kb, %00 E BB
23R ARG, 32 B ]S I A 5 e AR R R, S Y
WERAETE KK A, SOE I brifE2E S fe k. (HAH L
FLAE ] FE 0. 025D AL, FLAEMIFE 0. 300D ALK

110

—a—d,=0.025D [
100 F —4—d,=0.075D
—e—d ,=0.150D
L 2
%0 —+—d,=0.300D
Uj 80 i -\
oL
] 60
= 50t /
40}
30 F
20
085 080 075 070 065 060 055
T B XL

B 16 AREFLEEEZ AR
UEENREE S L
Fig. 16 Comparison of standard deviation of pressure at

typical positions under different hole-groove spacing
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