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Research on Differential Anti-icing Strategy for Vertical Axis Wind Turbine Under
Complex Air Flow Field

HUA Yuanyuan, LUO Richeng, TANG Yisi, NIE Ying, LIU Zhenyu, ZHOU Shengjie
(School of Electrical and Information Engineering, Changsha University of Science & Technology, Changsha 410004, China)

Abstract: The ice-coating of the blade can reduce the power generation efficiency of the wind turbine , and the dop-
tion of electric heating anti-icing technology can maintain the safe and stable operation of the wind turbine. Due to
the difference in the temperature rise of the blade surface during the electric heating and anti-icing of the blade, such
issues as excessive the temperature difference between different parts of the blade surface and high local temperature
can occur. In view of above issues, the H-type vertical axis fan blade is taken as the research object, the flow field dis-
tribution and heat dissipation of the blade surface under the static state of the fan are analyzed. A two-dimensional
coupling numerical simulation model of blade electric heating and anti-icing based on fluid-thermal field is set up. A
strategy of distributing anti-icing power on both sides according to the ratio of the average wind speed of the blade
surface on the windward and leeward sides is proposed, and the wind turbine blades at different angles of attack are
simulated and verified. The results show that when the blade has always been at 0 ° or 180 ° angle of attack, the blade
surface temperature distribution is more balanced. At the other angles of attack , compared with the non-partition anti-
icing, the differential anti-icing strategy has achieved good results in reducing the temperature difference of the blade
surface and reducing the local maximum temperature of the blade surface.

Key words: vertical axis wind turbine; anti-icing strategy ; flow-heat coupling; differentiated anti-icing
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Fig. 1 Force diagram of blade of vertical axis

fan in airflow
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Fig. 2 Heat flow diagram of fan blade surface
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Fig. 3 Anti-icing structure diagram of fan blades
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Table 1 Physical parameters of different materials
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Fig. 4 Partition diagram of fan blade
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Fig. 5 Computational domain distribution map
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Fig. 6 The flow field distribution around the fan blades at

different angles of attack( A =0)
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Fig. 7 Wind speed distribution on the surface of fan
blades at different angles of attack( A =0)
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Fig. 8 The flow field distribution around the fan blades at
different angles of attack( A =0.2)
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Fig. 9 The temperature field distribution of fan blades at

different angles of attack (without partition anti-icing)
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(without partition anti-icing)
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