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ABSTRACT

Lift and drag are fundamental forces that play a crucial role in airplane performance, efficiency, and safety, especially in
subsonic flow where the air is slower than the speed of sound. These forces have a broad spectrum of applications from
conventional airplanes to sports engineering. This presentation aims to discuss the generation of aerodynamic forces
acting on the airplane during flight under subsonic flow conditions. Regardless of the body shape, the basic recourses of
aerodynamic forces are pressure and shear stress distribution over the body. One of the primary aerodynamic forces is the
lift force perpendicular to the flow velocity that is generated by the net pressure difference between the upper and lower
surfaces of the wing. Conversely, drag force is an air-resistive force in the opposite direction to the airplane motion that is
composed of pressure and skin friction drag. The pressure drag arises from the pressure difference between the front and
back of the airplane and skin friction drag results from the shear stress acting parallel to the body surface due to the
viscous effects. The presentation will discuss the dimensionless lift and drag coefficients and the factors (e.g. angle of
attack) impacting these quantities. Additionally, it will highlight engineering tools and methodologies commonly used in
calculating the aerodynamic coefficients such as wind tunnel testing and computational fluid dynamics (CFD). We will
also review the recent technological advancements aiming to improve the efficiency and overall performance of the
airplane.
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