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Fig.1 Schematic of the cavitation tunnel
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Fig.3 Schematic of Hydronautics supercavitation foil
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(a) The setup of high-speed visualization system
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Fig.4 Schematic of the layout of the experimental setup
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cavitation number

Supercavitation Cavity Two-phase Fully

stage forming coexisting developed

cavitation number 0.74 0.54 0.48
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(a) Direct visualization
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(b) Schematic interpretation
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Fig.5 Three supercavitating flow structures under different cavitation numbers (a = 5°)
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Fig.6 Double-pulsed image pairs (o = 5°)(continued)
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Fig.7 The average velocity distribution under different cavitation numbers (o = 5°)



320 ) £

2008 4 2 40 %

I R A A T2 X0 . i, B4
o =074 B, ZWBFHWHEA 8.6m/s, =X
R B BN BB 0.6m /s, WK B ST 3 M S
TE I AN B O R EEARK T 2.3m/s, B
FEFR T AL AR T R R R . PR =L
B AR, EESMENE Y BRREER: (1) 1K
WX NS, HEEHEAD. B o =074
W, 7K B 5 AN Ui B X A A (R B BRI
KX ERTRKEPEHH; S o =048 B, K
BB shZE R, WHWE 5 & E G G
A, BE o = 0.74 W AL F 0125 B R B,
= RERNALE B RBRBEMRK, SHT
HEHERTEEEN. Y UHEIRE o = 0.54 fI
o =048 bf, “ARTWHB KRB EE, RANE
it DX e RE A, BT A T DA 3 4 A XA
HAR AL, BTN E NI 3R A AR RS (WL 8(b)
HEEELE); (2) DX EATFEMX S R
X AR B B 4 A, TS [J] T 2SI FR K
KRS MITERIRE X, ATCUE #, KR 1w dr
WA A —HES ERXAEN X, FHEES
B BRARTT AW Y K. XFHE 5 T4, XX
O B T2 A X R IR X, KPR A A T AE
AR DX )Xo 7 T 8 41 R R 43 A IX 3

I A U VOV 00
PSR IS N TN

60 80 100 | 120
X /mm

8¢ |l.le1.3¢|1.
0.5¢ 1 0.8¢ ¢|1.3¢|1.5¢

’g .
o
i

B8 #REAEREE (0= 0.74, a = 5°)
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CHARACTERISTICS OF SUPERCAVITATING FLOWS
AROUND A HYDROFOIL Y

Li Xiangbin?) Wang Guoyu Zhang Mindi Liu Shuyan
(School of Mechanics and Vehicle Engineering, Beijing Institute of Technology, Beijing 100081, China)

Abstract Supercavitation around a hydrofoil is studied experimentally to address the flowing characteristics.
A high-speed video camera is used to visualize the flow structures under different cavitation numbers. The
digital particle image velocimetry (DPIV) is employed to measure the velocity fields. The bubbles among
the cavitating fields are used as the tracer particles to survey the velocity distribution inside the cavity and
improve the tracking capability of the tracer particles. The results show that three distinct supercavitating
flow regimes can be observed with the decreasing cavitation numbers, in which the cavitation structure varies
with the distribution of the water-vapor mixing phase and vapor phase. A large velocity gradient exists around
the interface between the cavitation area and the free stream. In the cavitation area, the lower-velocity region
moves from the foil’s middle part to the downstream with the decrease of the cavitation number. The fluid
velocity is low in the water-vapor mixture region, while with the similar distribution in the free stream and the

vapor region.

Key words supercavitation hydrofoil, DPIV, high-speed video camera, cavitation characteristics, velocity

distribution
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