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Application Case Analysis of Multi-beam Surface Acoustic Velocity Device in Polar Environment

YUAN Dongfang ,WANG Shuoren, ZHU Bing, CHEN Qingman
Polar Research Institute of China, Shanghai 200136, China

Abstract:The surface sound velocity device provides surface sound velocity data for the multi-beam measurement system. The
accuracy of the data provided is directly related to the accuracy of the relevant topographic measurement data.The “Xuelong”
scientific research ship is equipped with the first ice-breaking multi-beam measurement system in China. When the system was
originally designed, the surface sound velocity device adopted a vertical shaft structure, and the sound velocity meter was installed at
the bottom of the shaft.Based on this design, when applied in polar ice region, a lot of ice will be generated into the shaft during the
ice breaking process of the ship, and ice blockage and surface sound velocity data errors will occur in the shaft, which will seriously
affect the acquisition of surface sound velocity data. The surface sound velocity device of the “Xuelong” scientific expedition ship
was further upgraded. The equipment adopts a pump structure, which can effectively filter out the ice in the seawater. The method of
pumping flat seawater into the pump cavity through a multi-beam transducer.The new surface sound velocity acquisition device was
tested and used in the field of China’s 9" Arctic Scientific Expedition, which effectively solves the phenomenon of ice blockage in the
surface sound velocity shaft and errors in the sound velocity data.

Key words: “Xue Long”; polar region; surface sound velocity; shaft



