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Nowadays, airfoil design has become increasingly important, particularly in unmanned aerial vehicles and light aircraft.
Optimizing aerodynamic performance can significantly reduce fuel consumption and enhance flight stability. This
study investigates the geometric effects of incorporating a slot in the NACA-23015 airfoil by analyzing aerodynamic
parameters. The compressible airflow around the airfoil is simulated using ANSYS Fluent software. The air impacts
the airfoil at Mach 0.25, and the K-Omega turbulence model is employed to simulate turbulent flow. The study
examines the impact of the slot's geometric shape at angles of attack of 0, 5, 7.5, 10, and 15 degrees on the airfoil's
aerodynamic performance. The investigated gap geometries include a semicircular arc, oblique gap angles of 20, 25,
30, and 35 degrees, and curved gap angles of 20, 25, and 30 degrees. The results indicate that as the angle of attack
increases, the lift force rises in all gap configurations, while the drag force initially decreases from zero to 5 degrees of
angle of attack, and then increases from 5 to 10 and 15 degrees. The airfoils with different gap geometries exhibit the
highest aerodynamic performance at a 5-degree angle of attack and the lowest at zero degrees. Specifically, airfoils
with a semicircular arc gap perform best at zero and 5 degrees of angle of attack, while airfoils with a 30-degree oblique
gap excel at 10 and 15 degrees of angle of attack.
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Fig. 1 Geometric model of computational domain and single-slot airfoil of NACA 23015
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Fig. 3 The mesh created in the computational domain around the airfoil and a close-up view of the area above the airfoil gap
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Table 1 Results of the investigation of the independence of the results
from the computational grid
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Grid Drag Force Lift Force
Element
Mesh 1 519,780 8.8135 203.12
Mesh 2 1,381,194 8.8960 201.09
Mesh 3 1,980,762 8.8961 201.09
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