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Dynamic response analysis of Darrieus wind turlg@ared transmission system

with unsteady wind inflow

Imen Bel Mabrouk Abdelkhalak El Hami
Normandy Univ-INSA-Rouen -LOFIMS BP 08-76801 Saint Etienne du Rouvray, France

ABSTRACT

Most of the wind turbines analysis studies havenba@nducted under steady and uniform
wind conditions. The unsteady flow past rotatingprdblades is, however, one of the most
challenging applications for a numerical simulatiofhis is attributed to the existing
aerodynamic complexities under such conditionsthis paper, a numerical approach to
investigate the global dynamic behaviour of a [@asi turbine under unsteady and non-
uniform flow conditions is proposed. The dynamispense of Darrieus wind turbine geared
system operating in fluctuating inflow present arensignificant challenge for this approach.
In this work, unsteady Computational Fluid Dynamsimulation is used to investigate the
aerodynamic performance. Using the validated nwaknmmodel, unsteady wind inflow
performance that affects the aerodynamic performamd the bevel gear dynamic response
is conducted.

The present results show that the dynamic behawbtire Darrieus turbine geared system is
strongly affected by the fluctuating inlet velocitgs such, a change in the inlet velocity
results in the entire response changing in botragtedynamic performance and the dynamic
vibration of the studied wind turbine.

The study results will hopefully be of importan@ewind industries that require designs of
VAWTS operating in unsteady winds condition.
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