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Nomenclature

A

A,

B, B

C, Cyur Cy
Cp

dis

F

G

I

I

ki, Ry
My My, My, M,
m,, m,
0

0

Y/

P

v

Ax, Ay
X Yo
X ¥y

X, v, Z
XY Z
X, Y, Z,
X, Y. Z,;

i

ALg 71%

: Cross section area

: Coefficient of area moment

: Inverse matrix of M

: Plane distance from lens center

i Coefficient of Performance

. Distance of projection

. Equation of observation for x—direction
. Equation of observation for y-direction
. Intensity of particle

: Maximum intensity of particle

: Lens coefficient

: Rotation matrix

Movement value of principle pointMovement

value of principle point

: Original point of photographic coordinate system
: Original point of absolute coordinate system

. Particle on images

. Particle in space

: Velocity

. Lens distortion value

. Deviation of the principal point from the center
of image

: Value of the photographic position of particle

. Photographic coordinate system

: Absolute coordinate system

. Center of projection

> Value of the 3-D position of particle



Greek characters

a . Tilted angle for X axis
B : Tilted angle for Y axis
K : Tilted angle for Z axis
p : Fluid dnesity

A : Tip speed ratio

. Time averaged value
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Analyses on 3D Flow Characteristics of a
Free-Horizontal-Axis-Turbine Current Power Generation

System with a Volumertric PTV

by Jin Hyung, Choi

Department of Refrigeration and Air-Conditioning Engineering
Graduate School of Korea Maritime University

Abstract

Flow characteristics of a fish-type current power generation system
have been investigated by the use of a volumetric PTV.

Three types of the turbine blades have been tested under the current
speed 1.35knot, 1.5knot and Zknot. The width of the blade installed
around the body is 50mm. The load test has been carried out under the
same flow conditions.

All flow features have been investigated when the blade have come to
the same rotating angle position using a position sensor. Among the
models i1t has been verified that the S65 showed the highest voltage
generations. For the case of S65 turbine model, the deficit of the
velocity magnitude in the wake region seems to contribute the transfer of
moments from the current fluids to the turbine blade.

It 1s estimated that the power efficiencies of the present turbine

blades are ranged from 10% to 20% at most.
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Figure 2.1 Rotation by X,Y and Z axis fora, B, &
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Figure 2.2 Relations between absolute and camera's coordinate system
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Figure 2.3 Definition of 3 dimension for particle position
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Figure 3.1 Tested Models—mimicked fish shapes
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(a) at 50°

(C) at 65°

Figure 3.2 Tested Models pitch angle
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Figure 3.3 Photography section
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Figure 3.4 Image of Photography section O°

Figure 3.5 Image of Photography section 30°
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Figure 3.6 Image of Photography section 60°

Figure 3.7 Image of Photogarphy section 90°
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Host Computer Camera #1, #2

Figure 3.8 Experimental Apparatus
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Figure 3.10 Velocity Volt profiles(1.5knot)
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Figure 3.11 Velocity Volt profiles(2knot)
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Figure 3.12 rpm characteristics based on shape(1.35knot)
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(a) S50_1.5knot

-

(b) S65_1.5knot

Figure 3.29 S50 VS S65 velocity analysis of wake area
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Z\Vorticity

Figure 3.31 S50 Vorticity structure at 1.5knot #1
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Figure 3.32 S50 Vorticity structure at 1.5knot #2
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Figure 3.33 S50 Vorticity structure at 1.5knot #3
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Figure 3.36 S50 Vorticity structure at 1.5knot #2
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Figure 3.37 S50 Vorticity structure at 1.5knot #3
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