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An aerodynamic study of 3-D trajectory analysis of a golf ball
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A golf ball in flight is subject to various aerodynamic conditions due to varying
velocity and spin rate. On launch, a maximum flight velocity of 80 m/s and a maximum
spin rate of 10,000 rev/min may be reached, and since these values are extremely
high, obtaining aerodynamic measurements under actual conditions is quite
difficult.

In the present study, a wind tunnel and a ball-rotating device that provides flow
velocity and spin to the ball that match actual flight conditions were developed.

On the other hand, the formula expression of trajectory analysis of the golf ball
was limited to two dimensions. And the cause of slicing or hooking of a ball was
explained by using the general idea named as the side spin, and this side spin was
computed experientially as for three—dimensional trajectory calculation as well
so far.

In the present study, the 3-dimension equation of motion of a golf ball in flight
was formulated. The trajectory equation of a golf ball in flight was obtained under
two assumptions of (1) the mechanism of slicing or hooking of a ball is caused by
an inclining of the ball rotating axis and (2) the direction given to the rotating
axis of the ball is constant

The initial conditions immediately after the ball is launched were measured and
a comparison was made between the actual measured flight distance and that obtained
by numerical calculation using the known initial conditions and aerodynamic
coefficients. Comparison of flight distance was made with numerical analysis
results and actual measured values and an extremely favorable matching of results
was seen. Thus the validity of the measured aerodynamic coefficient was verified.

Furthermore, the device that can measure the initial conditions after the ball
is launched and calculate trajectory precisely and automatically by using the
measured aerodynamic coefficient and 3-D trajectory equation.

Also, by conducting trajectory analysis of various initial conditions, conditions

for obtaining maximum distance were investigated
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