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WIROJ BEABPIMAI : ENHANCEMENT OF WIND TURBINE BLADE
EFFICIENCY USING STALL DELAY. THESIS ADVISOR : ASSOC.

PROF. TAWIT CHITSOMBOON, Ph.D., 235 PP.
WIND TURBINE AERODYNAMICS/CFD/BEM/STALL DELAY/BLADE TWIST

This thesis presents a numerical investigation of flow fields and aerodynamic
characteristics of a wind turbine using Computational Fluid Dynamics (CFD) code.
Various turbulence models were compared, and accuracy improvement method of eddy
viscosity limiter was proposed. The National Renewable Energy Laboratory (NREL)
experimental data were used to validate the computational results. Detailed flow field
data were analyzed to better understanding of stall delay. Then the rotor blade was
modified with different twist distributions along the blade span, this is an idea to turn
crisis into profit. The results showed that with good design we can increase lift
coefficient, power and annual energy production significantly. Furthermore, this thesis
has developed a computer code for designing and predicting the efficiency of wind
turbine on the basis of blade element momentum (BEM) theory. The code included
improvements of BEM theory with several corrective models. Despite using a relatively
simple model which is easy to use and save computational time, the code predicted

results quite accurately when compared to experimental data.
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