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Numerical simulation and uncertainty analysis of hydrodynamic
performance of pump-jet propulsion

SUN Ming-yu, DONG Xiao-qian, YANG Chen-jun

(State Key Laboratory of Ocean Engineering, Shanghai Jiao Tong University, Shanghai, 200240)

Abstract: The pump-jet propeller has the advantages of low radiation noise and high critical
speed, and has received increasing attention in the field of low noise propulsion. Accurately
predicting the hydrodynamic performance of pump-jet propulsion is an important basis for design.
In this paper, Reynolds-averaged Navier—Stokes simulations of a pump-jet propeller are carried
out at model scale, and the numerical uncertainties are analyzed mainly according to the
procedure recommended by the 28th International Towing Tank Conference. The calculation
results were compared with the model test results of the Shanghai Jiao Tong University. The SST
k-wtwo-equation model is adopted for turbulence closure, and the flow in viscous sub-layer is
resolved. For a pump-jet propeller consisting of a 5-bladed rotor and a 7-bladed stator, the
uncertainty analysis is conducted by using three sets of successively refined grids and time steps..
The numerical uncertainty obtained by the verification is below 3%, and the comparison error
with the experimental data does not exceed 6%.

Key words: Pump jet propeller; RANS; Uncertainty analysis.
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