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HRT—< Numerical/theoretical analysis on fluctuating power output of a small wind turbine
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This study presents a numerical and mathematical analysis of power output variations in small
wind turbines. A simplified model equation is presented to analytically model the rotational speed

of the rotor disk of small

wind turbines. Using the derivatives of the aerodynamic torque

coefficient, the profile of the aerodynamic torque coefficient is described by a series expansion.
The model equation using the aerodynamic torque coefficient and their derivatives were provided.
Using this model equation, the rotational speed variations caused by the inflow wind variations
were clarified for small wind turbines. In this study, effects of seasonal variations inair density
on operation were examined. As shown in the derived equation, the operating tip speed ratio was
found to be less affected by variations in air density than by variations in inflow wind velocity.
In addition, the impact of the difference in the application of implicit and explicit methods in
performing the fluid flow analysis relevant to the present research issue was examined in this study.
The turbulent kinetic energy in a steady turbulent flow field was found to be largely unaffected
by the conservation of kinetic energy error.




