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ABSTRACT

This study focuses on the use of computational hydrodynamics This study investigates the problems
associated with the interaction between tugboat navigation and waves, aiming to gain insight into the ef-
fects of these interactions on tugboat motion and performance. The research methodology includes numer-
ical simulations and experimental tests to evaluate the motion behavior of the tugboat under different
wave conditions. For numerical simulation, we used an advanced Computational Fluid Dynamics (CFD)
method to simulate the flow field of the tugboat under different wave conditions, in order to analyze the
force and motion characteristics of the hull as affected by waves. For the experimental tests, model tests
and real size tests were conducted to verify the numerical simulation results and to obtain more realistic
motion data. The findings show that wave conditions have a significant effect on the stability of motion
and speed performance of a tugboat. Under certain wave frequencies and directions, a tugboat may be
subjected to rocking and rolling caused by wave excitation, which further affects its maneuvering and
navigation efficiency. The results of our study provide important references for the design and operation
of tugboats to cope with the challenges they may face under different sea conditions.



