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Flows through a vertical axis wind turbines has several factors that contribute
to its complexity, for examples unsteady flow, dynamic stall and a movement of
blades through the wake. Computational Fluid Dynamics (or CFD) can be used as a
tool to help in designing of vertical axis wind turbines, saving both cost and time, but
only if used properly and appropriately. To achieve the accurate result, flow
simulation through vertical axis wind turbine need to be performed by using a proper
process that cover many issues. This thesis aims to simulate the flow through vertical
axis wind turbine both in 2-D and 3-D domains in order to verify the flow
aerodynamic behaviors. The simulation was conducted using software “Fluent”. The
study included the following 1.) Grid resolution 2.) Effects of Turbulence models and
3.) Self-start capability and power coefficient of a 360° one blade helix vertical axis
wind turbine. In addition, stream-tube model code based on blade element momentum
theory was also developed for VAWT aid design. From the CFD, It appears that fine
grid around airfoil had a strong effect and result in the monotonic convergence while
turbulent models affected the accuracy significantly. SST turbulent model that show a
best agreement with the experiment data in the range of BSR lower than 2.35, while
Transition SST give the best agreement when BSR higher than 2.35. In the CFD

investigation of the 360° one blade Helix. The numerical result showed that such
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turbine had no capability of self-start and power coefficient was relatively low. These
may be results of strong separation and a serious disturbance of span-wise flow
causing loss of lift and rotor torque. Successively, BEM code were developed and
results agree well with the literature. Results of this research can be used as a guide in
designing and development of vertical axis wind turbine, which is economical and

efficient.
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