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A Study on Performance Characteristics of Horizontal Axis Tidal Turbine
Considering Nose Shape, Angle of Inflow and Tower Structure

|Rhgx - 71 Fghes - o] 1 aheen
Man-Woong Heo*, Dong-Hwan Kim** and Jin-Hak Yi***

2 X :& ANy IMWE TEE 2RER7Y 29 9 45548S B8] S8 3akd Eﬂ l== B3t
H]Oi-._%i S ST RS 98l SST(shear stress transport) YH+E @S ARSIAL, FE5a8S ¢
g ARKYS SHEAARE FAdleH, HAL Axt 715 AAsE] flste] AA; &Y ’\]@% Tt
EHe] = A 9§, TJeln B 7Rl s SAEKITE x2= 3e Ae o] AF b &
% o)) v7} SRS BNl E¥o] EE AAE g1 5 A, FUAETE F 15° o delM= ENle]
0] ok 10% ol 7Hadhs AL ERlEith. wEk Bl Bl 9Jsle] a2l EWle] ¢ ARFA Ewle] H)
3to] Ao ] 1% @iﬂg & 5 9%]9\1‘:}.

SHAIRO] - A, 795 BN HN ez, G2, 3Ak glols s et vulol A S, EEAle

Abstract : In this study, three-dimensional fluid flow analyses have been performed in order to investigate the
performance characteristics of a horizontal axis tidal turbine (HATT) by solving three-dimensional Reynolds-aver-
aged Navier-Stokes equations utilizing the shear-stress-transport turbulence model. The computational domain for
the flow analysis has been composed of hexahedral grids, and the grid dependency test has been carried out so as
to determine the optimum grid size. Performance characteristics of the HATT have been investigated in consider-
ation of the effects of hub nose geometry, inflow angle, and the tower. It has been found that the power output can
be enhanced along with an increase of the ratio of the length to the diameter of the turbine nose, and the power of
HATT has been reduced by approximately 10% when the primary fluid flow had an inflow angle of 15°. The
power output of downstream HATT is found to be lower than that of the upstream HATT by about 1%.

Keywords : tidal energy convertor, horizontal axial turbine, turbine nose, inflow angle, three dimensional Reyn-
olds-averaged Navier-Stokes analysis, power coefficient
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Fig. 1. Geometry of the HATT blade designed by BEMT.
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Fig. 2. Performance curve of preliminary HATT blade design.
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Fig. 3. Computational domain and grid system of 1 MW Class
HATT.
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Fig. 4. Grid dependency test results of 1 MW HATT.
Table 1. Boundary conditions for 3D analysis
Boundary conditions
Inlet Velocity constant
Outlet Pressure constant
Interface between rotational Frozen rotor method
and stational domains
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Fig. 5. Comparison between the results of BEMT and 3D RANS
analysis.

Fig. 6. Definition of length (B) and diameter (D) for aspect ratio
(AR =2B/D) of hub nose.
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Fig. 9. Comparison between upstream and downstream flow of HATT.
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Fig. 10. Velocity contours of HATT under upstream and down-
stream flow.
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