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robot in incoming flow
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Abstract: The method of combining overlapping grid and sliding grid was applied to study the hydrodynamic
performance and motion control of an underwater robot under incoming flow. The PID (Proportional,
Integral, Differential) control method was used to realize the vertical heave motion under the presence of
incoming flow through the joint operation of the umbilical cable and the ducted propeller, and the depth of the
underwater robot was maintained under the condition of incoming flow change. The trim angle of the
underwater robot could be adjusted by the propeller though PID method, maintaining the attitude close to
balance at a fixed depth. Also the underwater robot can keep its trim angle constant throughout the entire
movement process under the complicated heave working conditions.
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Tab.1 Geometric parameters of ducted propeller
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Tab.2 Boundary conditions of ducted propeller model
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Tab.3 Comparison of thrust of ducted propeller under different grid densities
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Tab.6 Boundary conditions of the computational domains
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Fig.7 Z-position of underwater robot in heave motion Fig.8 Change of cable length
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Fig.9 Time history of forces imposed on the robot Fig.10 Time history of tension force of the cable

in heave motion
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Fig.11 Time history of Z-position of robot in ocean current Fig.12 Change of cable length in ocean current
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