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Simulation Study of Flow Field Characteristics of
Underwater Reamer Operation

LI Zhou, ZHUO Xiaojun, CHENG Yangrui, JI Chengcai, WU Zhuo, LUO Bin
(State Key Laboratory of Exploitation and Utilization of Deep Sea Mineral Resources, Changsha Research Institute of
Mining and Metallurgy Co Lid, Changsha 410012, Hunan, China)

Abstract; Based on the calculation theory of solid-liquid two-phase flow and consideration of collision effect, a
hydrodynamic model was established by using VOF model, and reamer operation under different working conditions was
also analyzed by numerical simulation. It is shown that a reamer working with an inclination angle of 45° can have a good
effect, resulting in percentage of disturbed area at 68.32%. As the rotating speed of reamer increases, disturbance of the
waters above a reamer gradually becomes violent, and the scope of waters being disturbed also gradually becomes wider
first and then narrows down. It is concluded that a reamer should work with an inclination angle of 45°, rotate at a speed
of 45 r/min and move laterally at a speed of 0.2 m/s, which can reduce disturbance to the waters brought by its
operation, thus minimize the secondary pollution to the waters to a certain extent.
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