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The author thanks Professor Amabili for his comments [1]. Eq. (5) in Ref. [2] describes the fluid
oscillation, and is known as the Laplace equation for the velocity potential. The equation implies
the continuity equation for an ideal fluid flow. The equation can be solved with the cylindrical
co-ordinates using the separation of variables technique,
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when the general velocity potential is written in the form

Fðx; r; y; tÞ ¼ iofðr; y;xÞ expðiotÞ ¼ iofðr; yÞf ðxÞ expðiotÞ: ð2Þ

Since the first value of bns for the in-phase modes with n ¼ 0 is zero, the solution for bns ¼ 0
(n ¼ 0; s ¼ 1) will be

fðr; y;xÞ ¼ ðA1x þ A2Þ½B1 lnðrÞ þ B2�; ð3Þ

where A1;A2;B1; andB2 are the integral constants. As the velocity potential must be finite at r ¼ 0;
the general velocity potential for the axisymmetric in-phase modes with n ¼ 0 will be given as
described in Ref. [3]
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Eq. (13a) of Ref. [2], or the compatibility condition gives
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for the in-phase modes with n ¼ 0:

ARTICLE IN PRESS

$Reply to doi: 10.1016/S0022-460X(03)00626-6.

E-mail address: khjeong@kaeri.re.kr (K.-H. Jeong).

0022-460X/$ - see front matter r 2003 Elsevier Ltd. All rights reserved.

doi:10.1016/S0022-460X(03)00627-8



For n ¼ 0; expanding JoðlomrÞ and IoðlomrÞ of Eq. (5) into the Bessel–Fourier series [4] will be
given as
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When Eqs. (6a) and (6b) are substituted into Eqs. (5) and (4) of Ref. [2] is used, the coefficient
Eoo can be obtained for bos ¼ 0:
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Therefore, the velocity potential of the fluid can be rewritten in terms of unknown constant qm

instead of unknown coefficients Eoo and Eos:
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for the in-phase modes with n ¼ 0; where Xoms is a derived coefficient:
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The reference kinetic energy owing to the first term of Eq. (8) can be calculated by the integration
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The first term of the AVMI matrix for the in-phase modes with n ¼ 0; will become
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This result is identical to the description in the last sentence of p. 659 of Ref. [2].
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