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Fig. 1 Structural diagram of the adaptive suspension type tidal current turbine
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Fig. 3 Transverse overturning-top Fig. 4 Longitudinal overturning-side
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Fig.5 Stress analysis diagram of longitudinal

overturning of the turbine
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Fig. 6 Boundary condition setting and grid topology for the turbine
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Table 1 Comparison of 30 working conditions
/mes ! y/° /r* min !
1 1~6 1.0 0,1,2,3,4,5 100
2 7~12 2.0 0.1.2.3,4.5 100
3 13~18 3.0 0,1,2,3,4,5 100
4 19~24 1.0 0,1,2,3,4,5 100
5 25~30 5.0 0,1,2,3,4,5 100
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Fig. 7 The relationship between flow velocity and axial load at different included angles y
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Fig. 8 The relationship between flow velocity and vertical load at different included angles y
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Table 2 Static calculation table of the turbine structure
/Nm /Nm
/Nm /Nm
1 3 5 3 5
y=0° 1421.6 —1 280.8 39.5 —140. 8 934.1 —101. 3 199. 6 793.3
y=1° 1413.2 —1279.5 71.4 —133.8 604. 2 —62.4 126.1 470. 4
y=2° 1404.5 —1277.7 100. 9 —126.8 276.9 —25.8 49.7 150. 1
y=3° 1395.2 —1275.6 129.4 —119.7 —53.8 9.7 —24.3 —173.5
y=4° 1 385.6 —1273.0 156. 8 —112.6 —381.0 44,2 —96.6 —493. 6
y=5° 1375.5 —1270.1 183.4 —105.4 —701.2 77.9 —166.2 —806. 6
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Simulation on the Anti-Overturning of
Suspension Type Axial Flow Turbine

ZHAO Zong-wen'” ,LIU Yu' ,ZHANG Guo-hui' ,CHEN Zheng-shou'* ,ZHAO Chun-hui'
(1. School of Naval Architecture and Ocean Engineering . Zhejiang Ocean University »
Zhoushan 316022, China; 2. Key Laboratory of Of fshore Engineering Technology of

Zhejiang Province ., Zhoushan 316022, China; 3. Zhejiang Ouhua Shipbuilding
Co, Ltd, Zhoushan 316101, China)

Abstract ;. By using CFD software and finite volume method and referring to the structur-
al principle of fixed axial-flow turbine and the structure of suspension type axial flow
tidal current turbine which can be adaptive adjustable according to the current direction,
the anti-overturning stability of the suspension type tidal current turbine system in the
longitudinal direction is analyzed under several conditions through numerical simulation.
Totally 30 combined conditions between different flow velocities and inclination angles
are compared and the influences of the flow velocity inclination angle on the total longi-
tudinal moment of the turbine are analyzed. It has been found that under different condi-
tions the tidal current turbine system is good in the anti-overturning performance in the
longitudinal direction and can reach a stable equilibrium state in the range of small incli-
nation angles under all flow velocity conditions. Under the condition of longitudinal
steady state the included angle g between the parallel line of static water surface and the
central axis of the turbine can be kept at about 2~3 degree. All these results can offer
some reference for the calculation of the anti-overturning stability of the suspension type
tidal current turbine.

Key words: tidal current turbine; suspension type; anti-overturning performance; com-

putational fluid dynamics



