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Abstract

The purpose of this 3-D numerical simulation is to calculate and examine a 500 kW
Horizontal Axis Wind Turbine (HAWT) power performance and 3-D rotor flow characteristics,
which are compared to calculation data from Delft University. The experimental approach, which
has been the main method of investigation, appears to be reaching its limits, the cost increasing
relate with the size of wind turbines. Hence, the use of Computational Fluid Dynamics (CFD)
techniques and Navier-Stokes solvers is considered a very serious contender. We has used the
CFD software package CFX-TASCflow as a modeling tool to predict the power performance and
3-D flow characteristics of a wind turbine on the basis of its geometry and operating data. The
wind turbine with 40m diameters rotor, it was scaled to compare with the calculation data from
delft university. The HAWT, which has eight-rpm variations are investigated respectively. The
pitch angle is +0.5°and wind speed is fixed at 5m/s. The tip speed ratio (TSR) of the HAWT
ranging from 2.89 to 9.63.
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Fig. 1 3-D Rotor blade configuration (T40/500)
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Fig. 2 Computational grid

Fig. 3 Comptational grid near the rotor
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Table 1 Calculating conditions

Vimls) | RPM TSR
Case 1 5 30 289
Case 2 5 40 385
Case 3 5 50 182
Case 4 5 60 578
Case 5 5 70 6.74
Case 6 5 80 771
Case 7 5 90 867
Case & 5 100 963
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Fig. 4 Sketch of 3-d stall at
blade surface

Fig. 5 Example of caculated 3d
stall [TSR : 3.85]
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Fig. 6 3-D stall phenomena near blade
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Fig. 8 Comparison of calculated and BEM power characteristics
for the scaled T40/500
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