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Acceleration Performance of High-Speed Planing Craft from Rest

by Toru Katayama, Member Yoshiho Ikeda, Member

Summary

In this study, the performance of a high-speed planing craft during rapid acceleration from rest is
investigated, following series studies on the performances in steady running condition including ship
motions due to instability in calm water.

Measurement of running attitude of a model of planing craft during acceleration from rest is
carried out to compare with that in running at constant speed. The results show the force
component which is proportional to acceleration is important as well as a conventional displacement
ship. Measurements of hydrodynamic forces acting on it during acceleration suggest, however, that
the added mass component does not play an important role because it is much smaller than the
inertia force and the steady drag components which are proportional to square of advanced speed.

A computer simulation program to predict this performance is developed using a motion equation
with experimental and theoretical hydrodynamic coefficients. The results of the simulation are in
fairly good agreement with the experimental ones. It is shown that the procedure can simulate
unsteady motions like porpoising in accelerating condition as well as in steady running condition.
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Fig.1 Body plan of model.
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Fig.2 Comparisons of running attitude during
acceleration with those in steady advance speeds.
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Fig.3 Schematic view of experiment.
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Fig.4 Time history of measured hydrodynamic drag at

3deg. in trim and 20mm in rise.
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Fig.5 Time history of measured hydrodynamic lift at
3deg. in trim and 20mm in rise.
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Fig.6 Time history of measured hydrodynamic trim
moment at 3deg. in trim and 20mm in rise.

Table 1 Under water volume of model for each
measurement.
unit: X 10°m?

trim 0° 3° 50 7
rise

Omm 4.003 4.259 4.534 4.827
10mm 2.841 3.132 3.442 3.760
20mm 1.824 2.121 2.443 2.775
30mm 0.999 1.261 1.573 1.912
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Fig.7 Measured non-dimensional added mass

coefficient a,, for various accelerations.
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Fig.8 Measured non-dimensional added lift coefficient
a,, for various accelerations.
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Fig.9 Measured non-dimensional added moment of
inertia coefficient as, for various accelerations.
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Fig.10 Contribution of each force component to total
drag force.
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Fig.11 Contribution of each force component to total
lift force.
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Fig.12 Contribution of each moment component to
total trim moment.
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Fig.13 Comparison between simulated and measured
running trim angle, rise during and towing force
accelerating motion from rest at condition A in
Table 2.
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Fig.14 Comparison of the results of simulated Fig.16 Effect of ship weight on running trim angle
running trim angle and rise for different accelerations and rise.
at condition H in Table 2.
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KG: height of the center of gravity

LCG: longitudinal distance of the center of gravity
from transom

W: ship weight

KT: height of towing point from base line

LCT: longitudinal distance of towing point from
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Fig.15 Forces acting on a model in simulation. 9 ABYCERESAIREAEFTAEANESS o b
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Fig.17 Effect of KG on simulated running trim angle, Fig.18 Effect of LCG on simulated running trim angle,
rise and thrust. rise and thrust.
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