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Numerical Analysis of Unsteady Viscous Flow through Ship's
Propulsion Mechanism of Weis—Fogh Type
by Advanced Vortex Method
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Abstract

The velocity and pressure fields of a ship's propulsion mechanism of Weis-Fogh type are studied by
advanced vortex method. The wing of NACAO0010 type and the channel are approximated by a finite of
source and vortex panels, and the free vortices are introduced from the surface of their bodies. The viscous
diffusion of fluid is represented by the core-spreading method. The velocity field is calculated on the basis of
Biot-Savart law and the pressure field is calculated from the integration equation formulated by Uhlman. The
flow fields of this propulsion mechanism are unsteady and complex, but the flow fields are clarified by

numerical simulation.
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Fig. 1 A model of propulsion mechanism
o

Lagrange

A

BEoPE ATtEe] A4k

(a) Up stroke
7}5

=
T
o]

=

el

7
o

X

all

~

£l

i
o

vl

Fal A el

5

o]
MA &
(1)

(2)

o]

2~
R

.

H 2] 5
_]

7

uw,-k-i- U} n;

=z

fsid
=

1

37 2 AF9 e

A F= MA(;=1,2,3--M) Source

ZF Ao A ¢] Neumann2]
N

1]

=

&l oF

S

Vortex 92 e

Fbvok: O

ul
=

ek o7 A

Sy +

=

Zl(usp‘l’ u”p)ij-l-

J

M

o]
370 =A = el A2l Kelvine] 7z

ol el Source®

2] Source
7 el gt 4%

E]

o

o)
¥

=z T

2~
T
=

ol

=
T

Kol

R

R

9lo] Large Eddy
P ok ey o)
Fpsh, el A

A el

=

A=}

-
it

. 53] Biot-Savart law2] ©o]&

tol, H o 7HA FE Y
Lagrange#}

S

_‘(_D:
obd A Fo

H
Simulation 9] 7%=
TAHORE Fhdo]

s}

.

L

pud

ox

|

A
or

™
o
file)

o
o

K

Bl
o0
<

E

2. A

i 4ol

L

=AEEE YERH,

i Aol

2.1 FH7|Fe| =

A
Fig. 1°] Yehdt 1

7K

&

=
w7 0]

719 epRiel

kel
pil

.

o]

=

=

1408

Aol @Azt = A Az

1

9
yul

Yo 3

&



2004

'O

Thin vorticity
layer

Surface

Fig. 2 Thin vorticity layer and nascent vortex
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(b) Photograph

Fig. 4 Flow pattern for one stroke of the wing
(C=1, H=25C, V/U=10, 1,=0.75C, a=30")

(a) Simulation
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(c) Isobaric lines

Fig. 5 Various flowfields at the point '3’ of

Fig. 4
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Fig. 6 Pressure distribution around the wing
at the point '3’ of Fig. 4
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