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Numerical Investigation of Delta Wings Leading Edge Configuration Effects on

the Flow Behavior Using Large Eddy Simulation Approach
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ABSTRACT

Determining characteristics and behavior of fluid flow and obtaining the aerodynamic coefficients are important and
considerable tasks in investigation of flow over the bodies. In this research, leading edge radius effects on the flow
behavior over a delta wing with a sweep angle of 50 degree at different Reynolds numbers between 0.5x10° and
2.5x10° are investigated numerically. Three different leading edge models including one sharp and two round (having
different radius) are studied. Validation of the results is performed using available experimental results which showed
good agreements. Leading edge radius effects on the aerodynamic coefficients and size and location of the vortices are
investigated. Based on the obtained results, on a fixed angle of attack, increasing the wing leading edge radius reduces
the moment coefficient. Also, it decreases size and strength of the preliminary vortex and magnitude of the lift and drag
forces. When the Reynolds number varies Between 0.5x10° and 0.97x10°, the lift coefficient tends to experience a 6 to
8 percent raise, while at higher Reynolds numbers, no considerable raisings observes. Also, at angle of attacks of 20 and
25 degrees, by increasing the Reynolds number, the lift coefficient graph experiences a noticeable reduction. At the
sharp leading edge delta wing, stronger vortices generate which results higher lift coefficient. By rounding the leading
edge, due to weakening the aforementioned vortices, the lift coefficient decreases.

Keywords: Delta Wings, Large Eddy Simulation Approach, Wing Leading Edge Configuration, Vortex, Aerodynamic
Coefficient
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