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Engineering Design of Vertical Wind Turbine using Computer Aided Engineering
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Abstract

This paper presents a design of a 3 blade-type vertical wind turbine that used to generate the
electricity by the wind from any direction. However, the structure of all 3-blades must be able to
withstand the load from high speed storm of 118 km/hr. The blades are made from light composite
material. Computer Aided Engineering (CAE), both a commercial Computational Fluid Dynamics (CFD) -
Fluent and a commercial Finite Element software packages — ABAQUS were used to obtain the
economical structural design of these blades. The analysis was divided into 3 cases, case 1 : when the
turbine is rotating, case 2 : when the wind flow impacts on the back of blade ,and case 3 when the
wind flow impacts on the front of the blade. From the results, it was found that wind speed of 118
km/hr causes the maximum upstream pressure of 815 Pa and downstream pressure of -400 Pa(Guage
Pressure) on the blade surface of case 2 and 3. When these loads are applied, the maximum stress of
11.93 MPa occurs near the mounting plates. This value is lower than the minimum strength of this
type of composite material which is at 40 MPa. Therefore the blades can withstand the pressure
caused by the wind at the speed up to 118 km/hr without critical failure.
Keywords: Vertical wind turbine, Computational Fluid Dynamics, Finite Element program, Computer

Aided Engineering
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