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Hydrodynamic performance of cross-type vertical axis tidal current twin-turbine

WANG Kai,SUN Ke, LI Yan,ZHANG Liang

(Deepwater Engineering Research Center, Harbin Engineering University, Harbin 150001, China)

Abstract: To study the effect of hydrodynamic performance on the new type vertical axis tidal turbine, using ANSYS-
CFX software is adopted to simulate different working conditions for comparing the hydrodynamic performance between
cross-type twin-turbine and H-type single turbine. Cross-type vertical axis tidal current twin-turbine is an improved
form to traditional H-type turbine. The results show that: the efficiency of twin-turbine is about 10% higher than that
of single turbine. The efficiency of twin-turbine changes little for ebbs and flows. The average values of thrust, lateral
force and moment are equal between cross-type turbine and H-type turbine, but cross-type turbine’ s amplitude of
fluctation is far less than that of H-type turbine, which can produce beneficial effects on the structure safety and
fatigue life of turbines. Therefore, the cross-type vertical axis tidal current twin-turbine has obvious advantages
compared to H-type single turbine in the efficiency and guarantying running life.
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Fig.1 Experiment of vertical axis tidal current turbine
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Fig.2 Experiment model and grid model of two-blade vertical

tidal current turbine

0.5

041
0.3
S

0.2

0.1

3 KEBAE LTI
Fig.3 Comparison of efficiency curves
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Fig.4 Different types of vertical axis tidal current turbines

F1 HER+FXEARINSY

Tab.1 Parameters of H type and cross-type tidal turbine
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Fig.5 Contra-rotating type of twin-turbine
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Fig.6 Comparison of turbine under different working conditions
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Tab.2 Torque values of turbine blades under different working

conditions (kN + m)
TH FRME H/ME FHME LI
HpLA 55.658 -4.099 16.580 59.756
paRa 70.978 -5.694 18.058 76.672
LS 71.173 -8.102 18.178 79.275
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Fig.7 The velocity nephogram of turbines
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Fig.8 The velocity vectorgraph of turbines
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Fig.9 The pressure nephogram of turbines
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Fig.10  The vortical contour of turbines
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Fig.11  Comparison of cross-type and H-type turbines
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Tab.3 Hydrodynamic parameters of H type and cross-type tidal

turbine
H XAl
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kN kN (kN +m) kN kN (kN + m)
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Fig.12  Thrust comparison of two layers of cross-type turbine
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