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Layout research of buoyant material used in submersible to improve
its underwater initial transverse metacentric height

TANG Bo, ZHOU Shengjun, YANG Zhenjin, ZHENG Mingming , XU Zhengxi
Wuhan Second Ship Design and Research Institute, Wuhan 430205, China

Abstract: [ Objective ] In order to provide a quantitative basis for the layout of buoyant material in a
submersible to improve its initial transverse metacentric height, this paper attempts to obtain the critical height
equation of buoyant material through analytic derivation, and proposes layout schemes and suggestions on this
basis. [ Methods | By deriving the initial transverse metacentric height equation after adding buoyant materi-
al in combination with the partial derivatives method, such factors as buoyant material volume and gravity cen-
ter are analyzed, and the buoyant material critical height equation is obtained through equivalent substitution.
To gain a better understanding of the critical height equation and other factors that can affect the results such
as displacement and transverse metacentric height before the installation of the buoyant material, an equivalent
mathematical model of a typical transverse section of a submersible is constructed, and different numerical
examples are studied by comparison. [ Results ] It is concluded that the initial transverse metacentric height of a
superior scheme can be 1.8% higher compared to pre-installation conditions. It is also likely that much better
initial transverse metacentric height could be achieved if the 3D districts were released. [ Conclusions | The
results of this study can improve the initial transverse metacentric height of submersibles. The proposed equa-
tion is key to a buoyant material layout scheme. In addition, several layout principles are put forward to help
designers when incorporating buoyant material into submersible design.

Key words: submersible; buoyant material; initial transverse metacentric height; critical height value equa-
tion; layout principle
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