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Abstract

This study suggests a method to enhance drone flight path planning and safety evaluation in urban areas using
Computational Fluid Dynamics (CFD). As the use of drones in urban environments has been growing rapidly, there is a
lack of established methods for path planning and safety evaluation, which leads to a risky approach relying on
experimental methods. Therefore, this research takes into account the intricate 3D fluid dynamics between drones and
buildings by employing CFD to quantitatively plan flight paths and evaluate their safety. To accomplish this, the study
focuses on Gimcheon Innovation City as the target area and collects relevant terrain and building data, and selects
prospective flight routes. CFD analysis is then carried out to gather essential data for flight simulations and safety
assessment. The safety assessments are conducted based on environmental fluid dynamics when the drone operates along
the proposed flight paths
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Fig. 5 Resultant Flow Field of an Environmental Flow
Simulation of the SE Wind Case
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Fig. 7 Average Wind Speed with the Wind Direction
and Altitude
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Fig. 8 Instantancous Maximum Wind Speed with the
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Maximum Wind Slope along Flight Path
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Fig. 9 Maximum Slope of Wind Speed Along the Flight
Path
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Fig. 10 Velocity Contour with Flow Vector and Velocity
Distributions Along the Flight Path at Altitude
40m and Wind Direction 0.0 Degrees (North
Wind)

(a) Wind contour and vector along the flight path
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Fig. 11 Velocity Contour with Flow Vector and Velocity
Distributions Along the Flight Path at Altitude
40m and Wind Direction 90.0 degrees (East
Wind)
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