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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,
worst case, wind turbine system shutdown. In

instrumental measurement errors, and, 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 1. Analogy between aircraft and wind

turbine icing
Aircraft Wind turbine
Sudden, fatal, Unavoidable, gradual,
General short long
O~12km,
supercooled large | 0~250m, freezing rain
Cloud droplet, ice & drizzle, turbulent
crystal, uniform shear boundary layer
ree-stream
Iced . Leading edge & other
area Leading edge areas
Exposed 45, 30, 452 -
time minutes Hours~days
: . ! Hot-air, boot, electro—
Anti/de-i Boot, hot-air ’ g -
o ’ thermal, natural (using
ce retrofitteble centrifugal force)
Instability due to
Suiréfgce asymmetric Fatigue
roughness
Instru- Pitot tube Anemometer/wane
ment malfunction vane malfunction
Life time 30 years 15~20 years
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Fig. 3. Pressure coefficients at various
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