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Three Dimensional Correction Factors for the Added Mass
Moment of Inertia of Ships in Torsional Vibration
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K. C. Kim¥*, H. S. Lee**

Abstract

As for the added mass moment of inertia of ships in torsional vibration, it seems that the works
by T. Kumai [1,2] are the only systematic one available currently. The work [1] is for the calculation
of the two dimensional added mass moment of inertia, and in the work [2] he investigated three
dimensional correction factors with finitely-long elliptic cylinders as the mathematic model.

In this work the authors recalculated the above factors, Jr, with the same mathematic model and
the same problem formulation, and presented the numerical results in Fig. 1, The reason why the
reinvestigation was done was that in Kumai's work he obtained the solutions of the Mathieu equations,
which was derived from the problem formulation for the velocity potential, under the assumption

- that the dummy constant ¢ involved in the equations was always far less than unity, whereas in fact
it takes values within the region of 0<{g<{oc in sequence.

As a result the authors found two remarkable differences in general features of Jr(refer to Fig.3);
one that the authors’ numerical results are considerably higher than the results given in [2}, and
the other that for a given number of node those have properties of decreasing monotonically with
increase of the beam-draft ratio while these rapidly decrease from a maximum value of near at B/T=
2.00 with B/T becoming greater or less than that ratio. It seems that the latter trend was resulted

from the fact that the assumption of ¢<{1 employed in [2] was more closely satisfied in the vicinity
of B/T=2.00.
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Fig. 1. The three dimensional correction factor Jr vs. the length-draft ratic with the beam-draft ratio as

the parameter
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Fig. 1 Cont’d. The three dimensional correction
ratio as the parameter
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Fig. 2. An example showing influences of the
beam-draft ratio on the three dimensional
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