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On the Virtual Inertia Coefficient of the Chine-type
Ship in Vertical Vibration
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K. C. Kim*, J. J. Kim*

Abstract

To contribute towards more accurate estimation of the virtual inertia coefficient for the vertical
vibration of the chine-type ship, experimentally obtained three-dimensional correction factors, J,
of added mass of prismatic beams having cross section shape of hypotrocoid characters, slightly
concaved Lewis form and elliptic form are investigated in connection with the applicability of
an approximate analytical calculation method compared to that proposed by T.Kumai[6] for the
Lewis form cylinders, and synthetically in comparision with the experimental works on various
cross section shapes of the other type by L. C. Burril ez al (8] and the analytical works on the
ellipsoid of revolution by F. M. Lewis(1] and J.L. Taylor(2].

The experimental results show that the aforementioned analytical method gives, unlike that
for the Lewis form cylinders, considerably larger J-values for the chine-type cylinders, and
that the influence of the character of the cross section shape on J-values is not remarkable in
practical sense. Finally, considering in synthesis the experimental results on prismatic beams,
the Burril’s works on palaboelic plan form and elliptic plan form, and that the chine-type ship
usually has a hull form of transom stern, it is fairly safe to say, at the present stage, that ado-
ptation of the Taylor’s J-values will not results in any large error in estimation of the virtual

inertia coefficients of the chine-type ships.
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Table 1. Characteristics of the Models used in Experiments.
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N Section profile | | ! ! coeff. |ad. massion W.L.| to draft| to B
Model - | @ | @ | e | an | T, [ooeg. C) B(em) | B/Qd)| L/B
| | I }
|
Singl(eS chine 1 | 3i i 0 i
C) \_\ 0.351 —i10. 0539 —i 0.6812 .9351] 20 i 2.0, 10,7,4
Double chine 3 ‘
(DCH* \_\/—/ 0. 3500 — ~0.0500| 0.6812] 0.9439 20 2.0 10,7,4
Lewis form :
| [ osmm0.087 | 06812 0.9232 20 2.0] 10,7,4
Ell(ips?" ‘ ’ 0.7854; 1.0000, 20 10,7,4
E) _/ 0.3333 — — = o ) 2.0/ 10,7,
\ g |
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Fig. 1. Three-dimensional correction factor vs. number of node of vertical vibration.
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Fig. 2.

Three-dimensional correction factor for two-noded vertical vibration vs. length to beam

ratio. (Burril-A; palabolic and eclliptic plan forms, Burril-B; prismatic beams)
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