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Thesis Title The Study of Air Flow Obstruction Effect on Small Wind Turbine

Performance Using Computational Fluid Dynamics

Name-Surname Flg. Off. Siriporn Sukkul
Program Mechanical Engineering
Thesis Advisor Assistant Professor Wirachai Roynarin, Ph.D.
Academic Year 2016
ABSTRACT

This study aimed to investigate the air flow obstruction effect on 5 kW wind turbine
performance. The study used three units of 5 kW horizontal wind turbine located at Petroleum and
Energy Training Centre at Rayong province for the investigation. The 3 dimension model of the
machines was created by SolideWork commercial program.

In this study, the Computational Fluid Dynamics (CFD) technique was applied to the
boundary condition of maximum air flow to the model of 10 m/s. Two directions of the flow were
studied, North-East (NE) and South-West (SW) of the wind turbine performance across the
building. The distance from the building to the wind turbines was at 12, 18 and 24 meter, applied to
CFD model for the analysis.

The results of studied showed that the performance of the wind turbine located on the NE
direction was reduced up to 25.26%. Additionally, at the same condition and parameters, the
performance of which located on the SW direction was dropped up to 69.79%. The total energy
production of the wind turbines was 43,000 units per years for the calculation. However, from CFD
results from the obstruction, the machine could produce only 13,929 units per year which was
67.6 % lower than the performance from the calculation. Additionally, the results showed that at 24
meter distance from the building to the wind turbine was the minimum of turbulent affected to the

power performance.

Keywords: CFD, wind turbine, air flow obstruction
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e k A waanuearveanuiua)m (Turbulent Kinetic Energy)
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(2.12)
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kZ
ll’lt =pcy_
& (2.13)
) Y A [ @ y U . . .
muruali € Ao onTIMIdalenveInNulliu (Turbulent Dissipation Rate)
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