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Research about influence of duct length on hydrodynamic
performance of pump-jet propulsion
SUN Yu 1, SU Yu-min >
(1. College of Ocean Science and Engineering, Shanghai Maritime University, Shanghai, 201306.
Email:sunyu@shmtu.edu.cn; 2. College of Shipbuilding Engineering, Harbin Engineering University,
Harbin, 150001)

Abstract: Compared with the conventional propeller, the pump-jet propulsion has a better
propulsion efficiency. All naval powers pay more attention to the study of the pump-jet
propulsion. In this paper, the hydrodynamic performance of the pump-jet propulsion is
investigated. According to the structural characteristics, a computational model suitable for large
eddy simulation is established by combining rotating periodic symmetrical mesh with structured
mesh, and the unsteady hydrodynamic performance is calculated by the sliding mesh
technology.By comparing with the reference results, the reliability of the calculation method is
verified. Based on the above work, the contribution of different propulsion parts to the
hydrodynamic performance is predicted, the wake vortex variations and the tip clearance flow
between the duct and the rotor are observed, and the force, pressure fluctuation and flow field
distributions under different duct parameters are analyzed. The results indicate that the complex
vorticity field is generated when the propulsion works, in which the tip vortices are attached to
the inner wall of the duct, and a strong duct wake is formed. According to the force analysis of
different parts, the influence of the duct on the hydrodynamic performance is greater than that of
the stator. In addition, with the increase of duct length, the effect of duct on the internal flow field
of is enhanced, and the efficiency of propeller is decreased. Therefore, within the allowable

design range, reducing duct length is beneficial to improve the propulsion performance.

Key words: Pump-jet propulsion; Hydrodynamic performance; Large eddy simulation; Duct

length.
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