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Measurement of Falling Motion of Cinder Models using Acceleration Sensors and Angular Velocity
Sensors
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Loss of lives and structures are caused by cinders in volcanic eruption in most cases. Aerodynamic characteristics
of cinders are needed for evaluations of motion of cinders in order to reduce damage. Falling properties of cinder
models, non-simple shaped objects, were measured and three-dimensional falling trajectories were obtained by
stand-alone measuring system that include acceleration and angular velocity sensors in the cinder model. Two types,
one with sharp edges and one without sharp edges, were selected as representative of cinder and a sphere was selected
as reference model. The posture, falling velocity, and falling trajectory of the cinder model in the absolute coordinate
system were obtained. The results showed that the drag coefficient tended to decrease as Reynolds number increased

in all model cases.
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