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Abstract

This paper presents the numerical simulation of horizontal
axis wind turbine with untwisted blade in steady state
condition, using ‘Fluent’ code. The objective is for validating
Fluent in solving this class of flow. Simulation is carried out by
solving conservation equations for mass and momenta in three
dimensions using the unstructured-grid finite volume
methodology. The rotating reference frame technique was
used wherein the blades are fixed in relation to the rotating
frame. Inviscid and turbulent flows with a k-epsilon turbulence
model were set as study cases. Local grid refinement
technique was employed and grid-independent study was also

performed. Computational results compared well with field

experimental data of The National Renewable Laboratory
(USA), for both inviscid and turbulent conditions, especially
when stalls did not occur. This study seems to suggest the
adequacy of Fluent code in predicting the flow behaviors in a
horizontal axis wind turbine. Consequently, it could be used as
an engineering tool for an initial-stage design of wind turbine

blades.
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Nomenclature

P -pressure

u -absolute velocity vector

U, -relative velocity vector

| -unit tensor

u -velocity in x-direction

v -velocity in y-direction

w -velocity in z-direction

t -time

k -turbulence kinetic energy
S -turbulence dissipation rate
() -rotational velocity

P -density

() -stress tensor

4 -dynamic viscosity

o -dynamic eddy viscosity
Hes -dynamic effective viscosity
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