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Multi-objective optimization design of the flush-type intake duct for a waterjet
propulsion system
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Abstract To improve the hydraulic performance and the cavitation performance inside the intake duct of a waterjet propulsion, the
multi-objective optimization design was conducted for a flush-type intake duct, and the optimization objectives were the hydraulic
efficiency, the outflow nonuniformity and the perpendicularity with the constraint condition of the minimum pressure inside the
intake duct. The three-dimensional intake duct was modeled by the parametric design method, and 75 samples were created by
using the optimal Latin hypercube design method. Kriging model was used to build the approximate model between the design
variables and the optimization objectives, and NSGA-II (non-dominated sorting genetic algorithm-I1) was adopted to globally search
in the design space for the optimal solution. Sensitivity analyses results show that the optimization objectives are most affected by
the inflow length, the length of the horizontal straight section, and the length of the lower side of the inclined straight section.
Compared with the original design, when the inlet velocity ratio (IVR) is 0.7, the nonuniformity is 0.188, the perpendicularity is
87.84°, and the hydraulic efficiency is 94.58% for the optimized intake duct. Besides, the optimized intake duct shows good
performances in a wide range of IVRs.
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