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Fig.1 Diagram of suspension rim-driven tidal turbine
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Fig.2 Diffuser structure diagram
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Table 1 Turbine parameters

ZH Parameters BH Values

A Hydrofoil NACA4415
% B 42 Diameter of the rotor/m 1.6
4 H 1% Diameter of the hub/m 0.4
M- %5 Number of blades 6
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Table 2 Grid independence validation

—_— P#% )R 51 Interval size 4% % Amount of the grid FRAE Z B bhia ) BB
) 1% 2
Me%hj:ype Rk WERE I, R AR WEkE I, Power efficiency Axial force
Fluid domain ~ Rotating domain Fluid domain ~ Rotating domain coefficient coefficient
1 300 80 775 881 505 547 0.341 8 0.703 2
2 300 60 815 166 619 379 0.334 5 0.692 5
3 260 60 1221 062 619 379 0.330 5 0.691 8
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Table 4 Axial force coefficient of different tail

angles of diffuser at 1. 5 m/s flow velocity

ffi E© 15° 22.5° 30° 37.5°  45°  52.5°
il g
20 0.3709 0.8449 1.367 1 2.353 4 3.995 2 7.378 5

Note: D Angle; @ Axial force coefficient Cr.
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Table 5 Simulation results for the diffuser only

IKEEHLF- 4k KA
FRF- 32 gk i1

ik Velocity

Average velocity at  Induction factor

Uy,/(me+s ) . .
the turbine plane  of the bare turbine
Vag/(mes™) aq
0.5 0.914 7 —0.829 4
1.0 1.880 4 —0.880 4
1.5 2.835 3 —0.890 2
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Table 6 Simulation results for theturbine only

AKECHLF-THIAL B 3 5

IRAER AL L HERIm . SRR T
PRI, ) 1 R AL .
i Power } Average Induction
Tip speed o Axial force )
] efficiency o velocity at factor of
ratio o coefficient )
coefficient the turbine the bare
TSR . Cr .
Cp plane diffuser
Viaw/(m e s™H) a.
2.0 0.286 7 0.638 0 1.221 4 0.185 7
2.5 0.333 6 0.690 2 1.186 1 0.209 3
3.0 0.334 5 0.692 5 1.180 8 0.212 8
3.5 0.294 6 0.667 4 1.161 6 0.225 6
4.0 0.208 5 0.622 0 1.136 9 0.242 1
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Table 7 Simulation results forsuspension

rim-driven tidal turbine

KEEILE T
o KT
- RAE AL . ke M Z ARy
PR LHEPAES QR Sl ki
i Power . AH AR R
Tip speed o Axial force  Average }
efficiency . . Interaction
ratio o coefficient velocity at the
coefficient ) effects between
TSR Cr turbine plane )
Cp Vi /( N turbine and
Ave/ (e s
e ® diffuser a;
2.0 0.444 6 1.196 6 1.293 9 0.137 4
2.5 0.668 9 1.343 5 1.2251 0.163 3
3.0 0.916 4 1.586 0 1.241 3 0.172 5
3.5 0.858 1 1.503 8 1.213 4 0.191 1
4.0 0.851 3 1.530 8 1.187 8 0.208 1
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Simulation Study on Hydrodynamic Performance of Diffuser of
a Suspension Rim-Driven Tidal Turbine

Tan Junzhe'?, Xie Feng', Si Xiancai''?, Yuan Peng'?, Yang Hongyan', Cui Baoyu'
(1. College of Engineering, Ocean University of China, Qingdao 266100, China; 2. Qingdao Municipal Key Laboratory of
Ocean Renewable Energy, Qingdao 266100, China)

Abstract:

posed to applying in regions with less speed of tidal stream in typical sea areas of China. In order to opti-

A suspension rim-driven tidal turbine with an orientation self-adjusting diffuser was pro-

mize the hydrodynamic performances of the diffuser, simulation was carried through on diffusers with
various leading-edges, flare angles and length ratios and the induction factor of the suspension rim-
driven tidal turbine was calculated. Simulation results showed that the induction factor of the diffuser
with rim-driven was —0. 890 2 and satisfied, which means it effectively improved the performance of the
turbine, and the diffuser with profile of wedged leading edge, 45° flare angle and a length ratio of 7 * 13
was well hydrodynamic performing in increasing power coefficiency of the turbine. The conclusion could
be a reference for further study and design of the suspension rim-driven tidal turbine.

Key words: tidal turbine; diffuser; simulation; hydrodynamic; induced factor



