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Abstract

Marine applications involving attached bubbles on propellers and underwater
vehicles are obvious examples of cavitation phenomena. For naval architecture
issues, cavitation is always a very important topic relating to high-speed ships.
However, the high-speed propulsors including water jet system, super-cavitating
propeller and surface-piercing propeller are facing critical challenge from
cavitation problems. In this research work we divide the method into two parts. In
the first part, we try to improve the pressure distribution of known hydrofoil
sections by GAs. And then we link the potential flow calculation method for
two-dimensional hydrofoils and GAs to solve the inverse problems with a
specified pressure distribution. In the second part, for simulating sheet cavitation
flows, the adopted method is starting from a two-dimensional flow code capable
of computing turbulent hydrofoil flows. In order to take cavitation region into
account, a two-phase flow scheme is further implemented in this code. The
proposed approach treats gas and liquid phases as an effective fluid with density
varied in space. The flow field is computed in both phases with vapor pressure
recovered inside the cavity via a pressure-velocity-density coupling scheme. The
computation is iteratively conducted, until the shape of the sheet cavitations
become stable. This research is to simulate steady sheet cavitation flows of a
two-dimensional hydrofoil using a two-phase approach. The size and shape of the
sheet cavitation, and the lift and drag coefficient of a cavitating hydrofoil are then
predicted.

Keywords: GAs Potential flow Cavitation flow Two phase flow scheme
Pressure-velocity-density scheme
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4.1 2.3 0.734 4.2 4 1.0

(Super cavitation)
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4.3

Senocak and Shyy [27]

NACAGSMOD, Re= 1= 10°, o= 034

I]BH:_-_ -

]

na
oo

04

U4 03 F

4.6 4.0

0.84

HACASEMOD,Ra= ? r1|i|"r O= 0,91

Carmplita o
.na Senestak B Sy o
I:Iq'll'l n3 na I'Ili 1o
/e
4.7 4.0 0.91
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4.6

4.7

(Upwind scheme) Senocak and Shyy[27]
(order)

4.4

4.4.1

P min

x/c 0 1

1.05
1.00
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0.90
0as
0.80
075
070
065
Pee 050
055

ns0

0435
040

035
030
025
oz

015

4.4.2

e e s e

—

L =
J\ .__’,-r"" L
1I IIL/"/I I

ile

4.8 NACA 0012 a  Ow
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4.9

1.05
1.00
aas
0.a0
085
0.8a0
0.5
0.7a
085
0.60
055
as0
045
0.40
035
0.30
025

e £ 05 1" I
— =04
S=0.6

4.9 NACA 0012 g  On
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4.8

4.9



5.1

5.2

Cdest Cprod

Cdest Cprod

NACA 4412  Eppler

NACA 4412

59

Eppler
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