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A Study on the Effects of Weight and Center of Gravity
of a Planing Craft on Running Attitude

Dong-Jin Kim™, Key-Pyo Rhee" and Han-Sol Park”
Department of Naval Architecture and Ocean Engineering, Seoul National University”

Abstract

Motion characteristics of a planing craft are sensitively changed according to its weight
and longitudinal center of gravity. In this paper, planing craft model tests were performed in
calm water for various test conditions and Froude numbers. Sinkage and trim were
measured to analyze the relations between the attitudes of a planing craft and the weight
and center of gravity of it. Theoretical formula for the prediction of the attitudes of a
prismatic planing hull was modified so that it can be applied to the prediction of the
attitudes of a non—prismatic planing hull, and the calculation results by the modified formula
were in good agreements with the experimental data.

% Keywords: Planing craft(2ZF &), High-speed towing test(12= 001 Al&), Weight and Center

of Gravity(ctE & ZH=4!), Running attitude(&t3= XtAl)
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Fig. 3 Body plan of planing boat

Table 1 Principal particulars of planing boat

Particulars Full scale Model
LOA [m] 18.3 0.523
LWL [m] 17.38 0.497
Breadth [m] 4.6 0.131
LCG [m] 7.0 0.2
Draft [m] 0.9095 0.026
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Table 2 Test parameters for model tests
Froude Weight LCG
Number [kg] [mm]

0.2~1.3 ]0.65,0.75,0.85|180,200,220
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Table 3 Vertical Force components
(Weight 0.65/0.75/0.85kg, LCG 200mm)

LCGImm] 200

Weight[kg] 0.65 0.75 0.85
A(E2=20l)| 0.094 0.107 0.120
T(EE2) 2.25 2.30 2.35
Fp (RM&E)|-1.83e-2|-2.03e-2|-2.21e-2
Fp (23) |-4.97e-3|-6.59¢-3|-8.37¢-3
Fr (OHE3)| 1.83e-4 | 2.14e-4 | 2.43¢e-4
Fy, (B38) | 2.31e-2 | 2.67e-2 | 3.02e-2

Table 4 Vertical Force components
(Weight 0.75kg, LCG 180/200/220mm)

Weight[kg] 0.75

LCG[mm] 180 200 220

A(E2=20l)| 0.091 0.107 0.122
T(EY) 2.65 2.30 2.05

Fp (RH"E)|[-2.14e-2|-2.03e-2 | -1.93e-2

Fjy (28) |-5.47¢-3|-6.59¢-3|-7.60e-3

Fp (Ot2)| 2.09e-4 | 2.14e-4 | 2.16e-4

Fy (B8) | 2.67e-2 | 2.67e-2 | 2.67e-2
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