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Fixed-wing aerial vehicles are a class of aeronautical structures in which a
rigid, non-moving wing is attached to the fuselage, and flight is enabled
through the generation of aerodynamic lift by the wing. Due to their high
aerodynamic efficiency and capability for long-range flight, this type of
aerial vehicle has received significant attention in studies related to
design of flying vehicles. In this study, the design of a fixed-wing aerial
vehicle has been presented. To this end, previous researches has been
thoroughly reviewed. Based on these evaluations, the primary mission
requirements and operational objectives of the designed aerial vehicle
have been defined. The design process addresses key issues in aerodynamics
and flight dynamics in order to achieve an appropriate and optimized
configuration. The optimization efforts include reducing noise in the
pressure distribution plots over the airfoil surface and modifying the
airfoil through adjustments to the pressure distribution curve. In
addition, the effects of changes in tail geometry, as well as variations
in the size and placement of the vehicle’s control surfaces, are
investigated. Finally various simulations are performed to evaluate the
vehicle’s ability to maintain steady, level flight and to assess its
maneuvering performance. The dive maneuver, considered one of the
most critical flight conditions for this vehicle. Therefore, the vehicle’s
capability to recover from a dive and transition smoothly back into
level flight is analyzed in detail. The simulation results ultimately
confirm the vehicle’s capability to achieve stable straight-and-level
flight and satisfactory maneuverability.
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Fig. 6. Dynamic pressure changes of the Rear wing’s airfoil
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