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Determination of the Unknown Wetted Surface of Planing Plates
by a Formulation Based on High Aspect Ratio Approximation

by Kiyoshige Matsumura, Member

Yuuki Mizutani

Summary

It is intended to solve a problem to determine the unknown wetted surface of free—running planing
plate. Efforts from the view point of the perturbation method are paid to analyze both the near and
far field of flow around a restrained planing plate with comparably large breadth such a wave-dozer,
disregarding gravitational effects. Matching process of each height of water surface leads to a non-
linear system of integro-differential equations to determine the distributions of both the wetted length
and the apparent circulation around the plate. Serious solution of reduced single integral equation, still
holding 3-dimensional characteristics but the so-called downwash effects, diverges from the assumed
high aspect ratio solution because of the logarithmic non-linearity. The equation gains an insight into
static stability in performance and the limitation in height to restrict the plate in exposure above still
water. The obtained configuration of wetted surface draws well the behaviour of the spray root line
crossing the hard chine, however it is unfortunately rather wide to coincide with the experimental one.

Free-running condition is estimated.
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Fig.2 Flow Conﬁgurati_on in near field
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Fig.3 Flow configuration in far field
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Fig.4 Property of nonlinear logarithmic equation as
the first approximate one to determine the un-
known wetted length
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Fig.6 Measured spray root lines corresponding to
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Fig.7 Variations of measured spray root lines with
trim angles in the case of [z=0.3
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Fig. 8 Calculated spray root lines corresponding to
various restrained still water lines
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Fig.9 Plots of calculated wetted length at the center
line and the first approximate solution of the
integral equation
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Fig. 10 Variations of calculated spray root lines with
trim angles in the case of /r=0.3
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