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In this study, the aerodynamic performance of a wing equipped with a slotted flap is investigated and compared using
three-dimensional computational fluid dynamics simulations. To evaluate the influence of flap configuration on
aerodynamic characteristics, three main designs are considered, including a baseline configuration (wing with a simple
flap), a double-slotted flap configuration, and a four-bar linkage flap mechanism. Lift, drag, and pitching moment
coefficients are computed and analyzed over a range of angles of attack for different flap configurations, and flow

patterns are examined to identify flow separation and stagnation phenomena.

The results indicate that although the baseline configuration improves lift at low angles of attack and enhances
performance during takeoff and landing phases, it suffers from reduced aerodynamic efficiency and increased drag and
pitching moment at higher angles of attack due to intensified flow separation. In contrast, the double-slotted flap
configuration significantly increases the lift coefficient and delays flow separation by increasing the effective camber
and forming a flow channel between the flaps, albeit at the expense of increased drag. The analysis of the four-bar
linkage mechanism demonstrates that simultaneous control of the flap gap and overlap plays a crucial role in regulating
the aerodynamic behavior of the wing. Among the investigated cases, the G3 configuration provides the best balance
between lift enhancement, drag control, and pitching moment stability.
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Table 1 Wing and flap specifications

Wing Flap

Root chord length (m) 3.292 0.88
Tip chord length (m) 1.347 0.58
Taper ratio 0.409 0.659

MAC (m) 2.455 0.74

Span (m) 5.2 2.34
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Fig. 9 Lift coefficient of the wing-flap configuration vs. angle of attack for
various flap deflections
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Fig. 10 Drag coefficient of the wing-flap configuration vs. angle of attack
for various flap deflections
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Fig. 11 Pitching moment coefficient of the wing-flap configuration vs.
angle of attack for various flap deflections
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Fig. 17 Pitching moment coefficient of the double slotted flap
configuration vs. angle of attack
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Fig. 22 Lift coefficient of the wing-flap configuration vs. angle of attack
in the four-bar linkage scheme
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Fig. 23 Drag coefficient of the wing-flap configuration vs. angle of attack
in the four-bar linkage scheme
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angle of attack in the four-bar linkage scheme
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