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Synopsis
Flume experiments were conducted to reveal physical properties of hydrodynamic forces on

underwater drifting object, in which drag force, lift force and pitching moment could be measured

by digital push-pull gauges varying an angle of attack. The relationship between these forces and

the attack angle allows us to examine static and dynamic stabilities. It was found that

dependencies of normalized coefficients regarding measured forces acting on a circular plate are
not observed in the ranges of small attack angles. The pitching stability is influenced significantly
by a position of gravity center. Furthermore, an oscillation period could be also evaluated

reasonably.
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Fig. 3 Measurement system for pitching moment
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Table 1 Hydraulic condition

O(l/s)y (U, (cm/s)] H(cm) | oJ(cm) Re Fr

11.7 15.8 18960 0.146

15.8 21.3 185 12.0 25560 0.196

20.5 27.7 33240 0.255
12cm

Fig. 4 Imaginary position of gravity center
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Fig. 5 Variation of drag force against attack angle
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Fig. 7 Comparison of polar curves
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Fig. 10 Variation of pitching moment against attack angle,
gravity center: upstream-side F
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Fig. 12 Variation of pitching moment against attack angle,
gravity center: downstream-side B
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Fig. 13 Relationship between lifting and pitching coefficients,

gravity center: upstream-side F
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Fig. 14 Relationship between lifting and pitching coefficients,

gravity center: center-axis C
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Fig. 15 Relationship between lifting and pitching coefficients,

gravity center: downstream-side B
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