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Aerodynamics of an archery arrow
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The aerodynamic properties of archery arrows were studied experimentally and

numerically. From the wind tunnel experiments with Magnetic Suspension and Balance System (MSBS),
the drag (CD), pitching moment (CM) and lift (CL) coefficients were obtained. In the free-flight
experiments, the instantaneous drag exerted on the arrow was measured using an acceleration sensor,
from which the instantaneous state of the arrow’ s boundary layer was inferred. Both
turbulent-laminar and laminar-turbulent transitions were found if the bulge points were attached to
the arrows. In contrast, the boundary layer remained laminar for the streamlined points. The
trajectory and attitude of the archery arrows were computed numerically under the influence of
background wind conditions. Arrows with larger mass and larger velocity showed less deviated
trajectories. The boundary layer was found to remain laminar by keeping an angle of attack close to
zero, which would reduce the wind drift by about 45%.
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