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In this study, the growth of ice on the wing of a UAV (Unmanned
Aerial Vehicle) without and with Rakted winglets and its effects on
aerodynamic coefficients at low Reynolds numbers were
investigated using a numerical method. The wing configuration is
rectangular and uses the NACA 0020 airfoil. The simulations were
conducted using a numerical method based on the finite volume
approach, with a pressure-based algorithm and a second-order
upwind scheme for convective flux calculations. In the
aforementioned numerical method, the flow is considered turbulent,
and the Spalart-Allmaras turbulence model is employed. The
commercial software FENSAP, which is a modular ice simulation
system, is used for ice modeling. The simulation of ice accretion is
an iterative process that involves sequential calculations of airflow,
water droplet trajectories, collection efficiency, and heat transfer
balance to determine the shape of the accumulated ice. The
calculations were performed at a Reynolds number of at angle of
attack of 10 degrees. The results indicate that the ice profile formed
on the leading edge of the winglet, due to the depressions above and
below the ice mass, generates a rotational flow in this region, which
leads to an increase in the pressure drag coefficient and a decrease in
the lift coefficient compared to an ice-free wing. Installing a winglet
on the wing modifies the airflow and reduces drag by controlling the
induced vortices generated from the wingtip. These increases lift
and reduces drag, resulting in higher flow velocity. Consequently,
this helps reduce the rate of ice accretion and enhances the
aerodynamic efficiency of the wing.
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