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Wake Roll-up Modeling and Steady Hydrodynamic Analysis of Marine Propellers
Using a B-Spline Based Higher—Order Panel Method
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Dept. of Naval Architecture and Ocean Engineering, Chungnam National University”
Maritime and Ocean Engineering Research Institute, KORDI™

Abstract

A numerical model for the analysis of the marine propeller including wake roll-up is
presented. In this study, we apply a higher—order panel method, which is based on a
B-spine representation for both generations of the propeller geometry and hydrodynamic
solutions, to predict the flow around the propeller blades. The present model is validated by
comparison of the experimental measurements. The results show that the present method is
able to predict the improved pressure distributions on the blade surface, especially very
close to propeller tip regions, where other panel methods without the wake roll-up model
give erroneous results.
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Solve BVP
with conventional wake geometry

l

Compute the induced velocity
at all point on the wake surface

l

Find new position vector &
Move panel geometry at wake field

no

Converge ?

Solve BVP
with new wake geometry

no yes
<" (50)

Fig. 1 Procedure of the wake alignment
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Fig. 6 Drawing of KP707 propeller
Table 1 Principal characteristics of KP707
propeller
Diameter 250mm P/D 0.969
No. of Blades 4 Ae/Ao 0.570
Hub ratio 0.175 Section NACA66
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Fig. 7 Pressure distributions over
sections of KP707 propeller (J=0.6):
r/R=0.7; (b) at r/R=0.99
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Fig. 9 Transversal trailing wake shapes at
different advance ratios
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