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When a planing hull straightly runs and turns, its floating position and pitch angle are changed depending on its speed, and
large transient motion happens, In this paper, six degrees of freedom(6 DOF) equations of motion, which could simulate the
motion of a planing hull, are established, Static and dynamic forces in vertical plane are modeled using pre—calculated
displacements and metacentric heights depending on various draft, lift under bottom, and vertical damping coefficients which are
used to tune the final motion, Hydrodynamic coefficients in horizontal plane at various equilibrium state are calculated by using
Lewandowski's empirical formula and the speed—dependent equilibrium state are calculated beforehand by Savitsky's formula,
The speed effects are considered by curvefitting the coefficients at various speed to the po\ynomials Accelerating decelerating
and backing, turning, and zig—zag are simulated and compared with the sea trial results, and it is confirmed that the speed
reduction, roll, and pitch during such maneuvers of sea trial and simulation are well consistent,

Keywords : Planing hull(83=), Equation of motion(2SZEA), Dynamic modeling(E25t 2EE), Simulation(AS[01),
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Table 1 Principal dimensions of target ship
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Draft 0.9 m
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Table 2 Steady state values depending on the

speed

Trim . Total
(i?](e)?sd) angle ?:r:g?hyyne)t IE izlthv(vn?; Resistance | EHP

(deg) (N)
5 3.33 11.17 19.95 11267.5 38.9
10 4.06 10.54 17.74 14930.6 | 103.0
15 5.25 9.14 14.71 20470.5 | 211.8
20 6.14 7.49 12.25 25106.4 | 346.4
25 5.93 6.27 11.20 26537.7 | 457.7
30 5.25 5.38 10.95 26901.1 | 556.7
35 4.55 4.64 11.07 27660.3 | 667.8
40 3.95 3.96 11.37 29184.2 | 805.3
45 3.46 3.31 11.77 20290.3 | 977.5
50 3.06 2.68 12.24 34508.5 |1190.2
55 2.73 2.05 12.75 38173.0 |1448.3
60 2.47 1.43 13.28 424225 |1755.8
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Table 3 Typical speed—dependent coefficients (Sway)

Coeff. Y. Y. Y, Y,
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