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ARTICLE INFO ABSTRACT

Article History: In order to investigate the effect of the location of microstructured
films on the aerodynamic performance of an airfoil, this paper
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; numerically studies the aerodynamic forces resulting from the
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Accepted 16 November 2025 placement of V-shaped transverse microgrooves on a NACA 8-H-12
Available Online 22 November 2025 airfoil. To achieve this, microgrooves with a base and height of 150
um were placed at eight different locations on the surface of an airfoil
Keywords: with a 220 mm chord. Their effects were then investigated at a
i velocity of 65 m/s and at angles of attack (AoA) of 0 and 4 degrees.
g[ilgggmcmre The results indigate that the total drag force can e%ther increase or
Transverse flow decrease depending on the area and position of the microgrooved film
NACA 8-H-12 on the airfoil. The maximum drag reduction observed in this study

was 4.6%, which occurred with the installation of two 200 mm films
at the mid-chord on both the suction and pressure sides of the airfoil
at zero AoA. In all cases studied, the trend of increasing pressure drag
was found to be the same as the trend of decreasing friction drag.
Consequently, the greatest reduction in friction drag led to the largest
increase in pressure drag, a behavior that was visible at both AoA.
On the other hand, in most cases, the presence of microgrooves has
led to an increase in the lift-to-drag ratio.

Numerical simulation
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Fig. 2. Boundary conditions and domain sizes.
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Fig. 1. Geometries of transverse microgrooves and NACA 8-H-
12 airfoil.
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Table 1. Location of the microgrooved surface.

Code Location of microgrooves
220 mm
SMOOTH
60 mm ‘ 100 mm
S-M-100
19 m‘m 100 mm
S-F-100 (—\
100 mm 10. mm
S-R-100
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