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ABSTRACT

A significant degradation in the aerodynamic performance of wind turbine system can
occur by ice accretion on the surface of blades operated in cold climate. The ice accretion
can result in performance loss, overloading due to delayed stall, excessive vibration
associated with mass imbalance, ice shedding, instrumental measurement errors, and, in
worst case, wind turbine system shutdown. In this study, the effects of ice accretions on
the aerodynamic characteristics of wind turbine blade sections are investigated on the basis
of modern CFD method. In addition, the computational results are used to predict the
performance of three-dimensional wind turbine blade system through the blade element
momentum method. It is shown that the thickness of ice accretion increases from the root
to the tip and the effects of icing conditions such as relative wind velocity play significant
role in the shape of ice accretion.
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Table 2. Tip speed ratio versus
sectional conditions

Tip speed AoOA Relative wind
ratio (deg.) velocity(m/s)

4 13.690 82.11

8 7.101 80.27

16 3.593 79.63

Table 3. Icing analysis conditions

Droplet size, MVD [um] 20
Liquid water content, LWC [g/m?] 0.22
Atmospheric air temperatures [K] 263
Wall temperature for numerics [K] 288
Simulation time [minutes] 60
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