AR BT SR

$21% H3TF WEHRE (FBHSIES A)

3 KTEMIR DML B 12 RITF BkY
—K=0t K=conif—
E fE-ED %.z‘ﬁ*

Shallow Water Effects on Added Mass of a Three Dimensional Body
—In Case of K= 0 and l( - 0O—

By O
Makoto KaN and Tomihiro HaracucHi

Abstract

A method of calculation of the shallow water effects on an added mass or moment of =

inertia of a floating three dimensional body is presented for the cases of the frequency
parameter K= (0 and K=co, Numerical examples for a spheroid, prolate spheroids and
ellipsoids are also presented. Agreement with Havelock’s result for a prolate spheroid in
case of K=oo is satisfactory. The results of the systematic calculations for the ellipsoids
with various axis ratio will be useful for the rough estimation of shallow water effects of
a ship form, though exact result will be obtained by means of the present method by giving

the hull form data. It is pointed out that in solving the problem concerned by the usual

integral equation method, the Green function represented by the finite integral can not be
applied, though there exist some precedents using this type of the Green function, and that
- only ones represented by the infinite integral and the infinite ‘series are the correct
expressions of the Green function. It is also shown that when the incorrect type of the Green

function is used to solve the problem; the results for K= 0 show the tendency that the -
added mass decreases as the water depth becomes shallow in contrast with the fact that the '

results for K=00 showsthe correct results by cancelling the mcorrect part of the represen-
tation.
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(b) Chart for estimation of k2 (K=0)
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—s—| 1,25 11.2211.33| 1.42[1.34[1.48| 1,59 1.46 | 1.63 | 1.77
—k—| 1:50 {1.12[1.181123|1.19]1.27 | 1.34{1.26 | 1.37 | 1.45
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Fig.10 (c) Chart for estimation of kes (K=0)
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Fig. 10 (@) Chart for estimation of ki1 (K=c0)
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B/d 2.0 . . 2.5 . 3.0
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Fig. 10 (e) Chart for estimation of kzz (K=)
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Fig. 10 .. (f) Chart for estimation of kes (K=c0)
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waBlsl6l8lal6]s|a]e]s
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—0—‘.‘_._
2o o o 20 ————8 2| ———o
— :
[P U — . —h————— A
| e L
4 6. 8 L B 8 4 6 g8
Fig. 10 (&) Chart for estimation of ka3 (K=0)
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(99)
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Fig. 11 . Comparison between estimation and
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experiment(Mariner)

Fig. 12
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0 sinh 2htdt
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=3 Otanﬁdﬂ (4.7)
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