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Introduction

Wind energy Is one of the fastest-growing renewable energy sources due to Its environmental benefits and relatively low operating costs [1].
However, wind turbines operating in cold climates face a significant challenge: ice formation on blade surfaces, which reduces aerodynamic efficiency,
Increases structural vibrations, and decreases power output [2].Various anti-icing technologies have been developed for aircraft and wind turbines [3].
In this study, a thermal protection method based on natural ventilation of internal blade cavities Is proposed to prevent snow accumulation and icing.
The object of this research is a vertical-axis wind turbine based on the Georges Darrieus rotor design [5]. The aim of this work Is to Investigate the heat
transfer characteristics of a wind turbine blade using computational fluid dynamics (CFD) and to evaluate the effectiveness of an internal heating
system for icing prevention.
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Fig. 3. CFD heat transfer results of NASA-0021 airfoll
under different flow conditions

Fig. 1. The experimental setup for determining the heat transfer
coefficient from the airfoil NASA-0021 to external flow
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Fig. 4. Geometry of the NASA-0021 airfoil profile used in the
numerical simulation.
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| A combined experimental and CFD study of the NASA-0021 airfoil with |
| internal heating was performed to evaluate an anti-icing method for Darrieus wind |
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