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Transient Performance of a Vertical Axis Wind
Turbine! AYKUT ONOL, SERHAT YESILYURT, Sabawcd Univer-
sity — A couplad CFD/rotor dynmmics moadeling approsch = presented
for the analysis of realistic trasient beluvior of a belght-nonnal bed,
three-steaight-bladed VAWT subject to ertial effects of the rotor ad
generator load which s manipulated by a fedback control wsler stan-
danlized wihsd gusts. The model emplogs the -z turbulonee model to
approximate wsteady Reynolds-nveraged Navier-Stoles equations and
Is validated with datsa from feld mepswrements. As distinet from related
stwdies, bere, the angular velocity s calealatad o the rotor’s equa-
Eiome of wotion: tlos, the dynamie respose of the rotor i= talen futo
aecownt. Results inchede the fllowing: First, the rotor’s nectia flters
large amplitude oscillations in the wimd torgue owing o the Grst-order
dyvnsmics. Secomd, the generator and wind tovgues differ especialle dur-
ing wind rransients subject to the conservation of angular momentwn
of the rotor. Third, oscillations of the power coefficiont exceod the Botz
Lt temporarly due to the onergy storage n the rotor, which aets
as A temporary buffer that stores tle kinetie emergy lile o Bywheel in
short durations. Last, sverage of trasient power coefficlents pesks at a
staller tip-speed matio for wind gests than steady wimds.
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