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Design of Propeller Geometry Using Blade Sections
Adapted to Surface Streamlines

Yoo-Chul Kim*, Tae~Wan Kim* and Jung—Chun Suh'*
Department of Naval Architecture and Ocean Engineering, Seoul National University”
Abstract

In this paper, we suggest a design concept of defining the propeller geometry by
stacking up the blade sections aligned with propeller surface streamlines. Numerical and
experimental propeller open water(P.O.W.) characteristics of a newly designed propeller
are presented. The surface streamlines for a propeller are obtained by using the panel
method. Redefinition of the blade sections aligned with the streamlines is provided
together with B—spline modeling, by which we manufacture model propellers. We carried
out the P.O.W. tests in a towing tank in order to show the effect of the present method on
P.O.W. characteristics.

# Keywords: Propeller design(Z 221 &3H)), Propeller geometry(ZZ & 24 & A), Propeller open
water test(Z 2 & S=AIE), Propeller streamline(Z2 & | 4&)
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Streamiine
surface

Fig. 6 Calculation of a point on the streamline
corresponding to trailing edge

Fig. 4 Definition of streamline surface
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Fig. 9 Modified propeller geometry using
averaged streamline method
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Table 1 Calculation condition

Blade panel

No. of chordwise panels on the biade : 40

No. of spanwise panels on the blade : 30
Advance coefficient and slipstream information

J=0.889

Hub radius=0.200

Ultimate tip vortex radius=0.830

Ultimate hub vortex radius=0.150

Axial extent of ultimate wake=1.500

Slipstream contraction angle=10.000 degree

— Original section at 0.7034R
Modifled sectlon at 0.7034R

W m\

~ QOriginal section at 0.9128R
Modified section at 0.9128R

Fig. 11 Comparison of sections modified by
averaged streamline method
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Table 2 Open water characteristic without viscous

effect

C,=0 Ky Ky o
Criginal propeller | 0.2343 | 0.04422 | 0.7496
Modified propeller | 0.2262 | 0.04212 | 0.7598

Table 3 Open water characteristics with viscous
effect )

C,=00035 | kK, | K, "

Original propeller | 0.2306 | 0.04737 | 0.6888

Modlified propeller | 0.2225 | 0.04524 | 0.6960
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