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Abstract

This paper presents the effect of domain sizes on CFD
solution of horizontal axis wind turbine. Finite volume
methodology was used to solve conservation equations for
mass and momenta in three dimensions coupled with a k-
epsilon turbulence model and unstructured grid. The rotating
reference frame technique was used wherein the blades are
fixed in relation to the rotating frame. The results show that as
the domains were continuously extended the solutions
approached more and more those of the experimental data
conducted by The National Renewable Laboratory (USA). It
was found also that the upstream portion of the domain should

be extended more as the tip speed ratio of the rotor increases.
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Nomenclature

P -pressure
u -absolute velocity vector
U, -relative velocity vector



-unit tensor Q) -rotational velocity
-velocity in x-direction p -density
-velocity in y-direction o _stress tensor
-velocity in z-direction o .
o -dynamic viscosity
-time
-dynamic eddy viscosit
-turbulence kinetic energy H Y Y Y
Mesr -dynamic effective viscosity

-turbulence dissipation rate



