536 gtz Asksl=w% B, A32d

=
fLe

A7%., pp. 536~541, 2008

DOI:10.3795/KSME-B.2008.32.7.536

EEA-]

EsE=ED
o Y- = L
TE A F5 TFshs cdoxd FH9 #
wole - Ay B
(200811 29 14 <= 2008 59 22 =4, 2008 5Y 269 AALSR)
The Flow Characteristics Around Airfoil Moving Reciprocally
in a Channel
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The Flow characteristics of a ship's propulsion mechanism of Weis-Fogh type,
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Abstract

7]1-H), Flow Visualization(+-%5
), Unsteady Flow(H] %4

#5)

in which a

airfoil(NACA0010) moves reciprocally in a channel, were investigated by the PIV. Velocity vectors and
velocity profiles around the operating and stationary wings were observed at opening angles of a=15°
and 30°, velocity ratios of V/U=0.5~1.5 and Reynolds number of Re=0.52x104~1.0x104. As the results
the fluid between wing and wall was inhaled in the opening stage and was jet in the closing stage.
The wing in the translating stage accelerated the fluid in the channel.
propulsion mechanism were unsteady and complex, but those were clarified by flow visualization using

And the flow fields of this

the PIV.
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Fig. 2 A model of propulsion mechanism
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Table 1 Main specification of PIV system

Item Specification
Fast Cam-X panel link

Image board ]
board drive

8W continuous

Light source

wave laser
. Cylindrical lens:
Sheet light
@#3.8x11.4mm
Resolution 1280x1024pixel
Software CACTUS 3.2

Error vector(%) Average: about 0.1%
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(a) Velocity vector

(b) Velocity profile

Fig. 5 Flow pattern for one stroke of the wing
(H=2.5C, rp,=0.75C, V/U=1.0, a=30°)
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Fig. 8 Velocity vector and velocity profile
wing with at the translating
(VIU=1.0)
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(a) V/U=0.5

Fig. 9 Velocity vector and velocity profile around wing with V/U
at the translating stage (a=30°)

(a) VIU=1.0

(b) a=15°

Fig. 10 Velocity profile around wing with a and
V/U at the closing stage
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