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DEVELOPMENT OF A SUITABLE WAKE MODEL FOR THE
CONTRA-ROTATING PROPELLER BOUNDARY ELEMENT METHOD

Y.-C. Chiu* C.-Y. Hsin*! C.-C. Chuang** Solas Y. J. Lin **

*Department of Systems Engineering and Naval Architecture, National Taiwan Ocean University
**Solas Science & Engineering Co., LTD
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ABSTRACT

This paper investigates the hydrodynamic characteristics of contra-rotating propellers using the viscous flow cal-
culation method, focusing mainly on the interaction of wake flows between the front and rear propellers. By analyzing
flow fields using the viscous flow method, modifications are made to the wake flow model in the boundary element
method for contra-rotating propellers, aiming to make it closer to the characteristics of wake flows under actual con-
ditions. We thus can establish a boundary element method for contra-rotating propellers that balances computational
accuracy and efficiency. The viscous flow method is the URANS method, while the potential flow method is the
boundary element method based on perturbation potential. Both methods compute the performance of contra-rotating
propellers and compare the results with experimental data. The viscous flow URANS method analyzes wake flow
characteristics for contra-rotating propellers, including wake contraction, the interaction of blade tip vortices, varia-
tions in wake vortex strength, and the influence of front and rear propellers on the flow field. In this study, two param-
eters, namely truncation and vortex strength attenuation, are added to the wake flow of the front propeller downstream
of the rear propeller in the boundary element method. The results obtained from the modified boundary element method
improve computational accuracy, closely matching the results of the viscous flow method, especially for the rear pro-
peller. The results also indicate that the same set of wake flow parameters can improve the computational accuracy of
propellers of the same series. Observing and analyzing the detailed flow fields obtained from the viscous flow method
makes improvements to the wake flow model in the boundary element method, significantly enhancing its accuracy.
Therefore, we can effectively use the boundary element method in design processes.
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