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Numerical simulation of tidal current energy turbine based on CFD
ZHANG Qiang', ZHENG Yuan?, CHEN Hur xiang'
(1. Collegeof Energy and Electrical Engineering, H ohai University, N anjing 211100, China; 2. N ational E ngineering

Research Center of Water Resources Ef f icient Utilization and E ngineering Safety, Nanjing 210098, China)

Abstract: In order to develop a horizontal axis tidal current energy turbine with high hydraulic performance, three dimensional

numerical simulation was applied to simulate the tidal current energy turbines using CFD technology with FLUENT as the plat

form. Three different airfoil shapes were used to form a total of eight blades of two types, and the flow fields of the turbine pro-

duced by the eight blades were simulated. The results show ed that the turbine with the symmetrical airfoil in the tip of blade and

large camber airfoil in the root of blade has better hydraulic performance. The flow pattern of the optimal turbine is good and

can meet the design requirements.
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Fig. 1 Comparison of three airfoil shapes
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Fig.2 Comparison of two types of blade shapes
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Tab.1 Airfoil types of four blades
w5 R R - f R
1 NACA 63212 NACA 6409
2 NACA 63212 NACA 4412
3 NACA 6409 NACA 63212
4 NACA 4412 NACA 63212
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Fig.3 Schematic diagram of blade and runner model
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Fig.4 Schematicdiagram of the grids of blade and runner model
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Tab.2 Calculation results of the first type of blade

) S N 1% 5+ HEEE H R A AW &

%5 /(m3/sh  JE/Pa H/Pa /(N> m) /kW (%)

N-1 40.43 1 468. 67 499. 42 3236.24 16.94 43.24

N-2 40.43 4 656.37 3769.18 2925.22 15.32 42.70

N-3  40.43 5032.68 3986.04 3334.91 17.46 41.26

N-4 40.43 2719.69 1793.44 2927.54 15.33 40.93
3

Tab.3 Calculation results of the second type of blade

R R HEE HEE A W weE
Gie /(md+sl)  JE/Pa E/Pa  /(N*m) /kW (%)
0-1 40.43 5198.18 4 081.44 3465.34 18.14 40.19
0-2  40.43  5661.87 4622.95 3216.30 16.84 40.09
0-3  40.43  5672.19 4 406.33 3640.99 19.06 37.25
0-4 40.43 2486.95 1381.13 3240.54 16.97 37.95
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Fig.5 Pressure nephogram of two blades
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Fig. 6 Flow pattern of the turbine
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