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Numerical Simulation on the Flight Behavior of a Rod-Shaped Object in Strong Winds
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Abstract : The risk of accidents caused by wind-borne debris has increased due to the rise in strong winds and typhoons. To address

this issue, this study evaluated the flight behavior of a rod-shaped object by combining computational fluid dynamics (CFD) and a

motion analysis. Static acrodynamic characteristics of the object were evaluated using CFD with OpenFOAM, revealing that the lift

coefficient reaches its maximum at an angle of attack between 45° and 60°. Motion analysis was then conducted using these

aerodynamic coefficients data to simulate the object's flight trajectory. The results showed that the flight distance of the object

significantly increases with wind speeds and the initial positions from the ground. These findings provide fundamental insights for

mitigating accidents caused by wind-borne debris. Future work will focus on improving the accuracy of the aerodynamic coefficients

and applying this method to other object shapes.
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Figure 1. Computational domain
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Table 1. Analysis conditions

BHE (kg 10
2EREE (kg/m?) 1.225
EINEE (m/s?) 9.81
EHE—A2 b (kgm?) 0.09
Ao R (s) 0.01
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Figure 2. Aerodynamic coefficients and angle of attacks
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Figure 3. Wind speeds and the flight distances.
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Figure 4. Flight distances when the initial positions are

changed.



