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Aerodynamic effects of a take-off style on early flight phase in ski jumping

Yamanobe, Kaoru
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We performed a wind tunnel experiment of the takeoff movement by ski jumpers. We
also conducted two-dimensional image analysis for takeoff movement in the experiment. We calculated the
velocity of the center of gravity of a jumper and resolved it into horizontal and vertical components as
Vx and Vy. We calculated integral value of the ground reaction forces obtained from the balance. Then we
estimated the integrated aerodynamic forces by subtracting the horizontal and vertical component of the
integrals of forces from the Vx and Vy. The result shows that drag held -96.7% of ratios for Vx, and lift
held 15.9% of ratios for Vy respectively. In other words, horizontal velocity component in takeoff
movement which produced by the ground reaction force was decreased in half by the drag. On the other
hand, vertical velocity component in takeoff movement which was produced by the ground reaction force was
increased by the lift.
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