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Analysis of Rolling Motion for Multi—cylinder Wave Measurement Buoy

WEI Xiao—hui', NI Jian—jun,* LI Hong-wu? LIU Ning', DONG Tao'
1. National Ocean Technology Center, Tianjin 300112, China;
2. First Military Representative Office of the Nawal Equipment Department in Tianjin, Tianjin 300131, China

Abstract; Rolling motion is one of the most essential parameters of marine motion for buoys, which directly
influences, particularly satellite communication buoys, attitudes of buoy floating and demands of antenna beam
width. Hence, most wave measurement buoys are spherical main structure resulting from its excellent rolling
motion character, whereas the spherical buoys are not suitable for carrying by unmanned aerial vehicle. In order
to design a cylindrical wave measurement for air-launching with fine performance of rolling, the relationship
between overall dimensions of cylindrical buoy and rolling motion is researched by analyzing the tendency of
rolling motion character for cylindrical buoy with diameter—height ratio (D-H ratio) variation, which is compared
with the tendency of rolling motion character for spheroid buoy with diameter variation. It is obviousl that the
amplified factor of rolling motion increases firstly and then reduces with the raising of D-H ratio. A multi-
cylinder wave measurement buoy is designed according to the results of this analysis. And its rolling motion
under the sea condition of 5 levels is calculated by numerical simulation and the result shows that the maximum
angle of rolling in stable condition, less than 20 degrees. In addition, the maximum angle of rolling under the
condition of waves whose significant wave height was 1.1 m was approximately 16 degrees according to marine
experiment, which can meet the demands of design.

Key words: rolling motion character; cylindrical buoy; wave parameter





