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Abstract

This paper describes the optimization of the rudder section by the genetic algorism
based on VLM(Vortex Lattice Method) and panel method. The developed propeller—rudder
analysis program has been validated by comparing with experimental data. The research
extends to optimize the anti—erosion rudder section of the large container ship. The object
function is the amount of pressure at leading edge of rudder which is closely related with
erosion phenomena. The optimized rudder has been compared with conventional rudder with
NACA 0021 section by analyzing with the developed program. The finally optimized section
has low and mild pressure distribution in comparison with the NACA rudder. The
experiments is expected to be carried out for the validation of the present optimization and
more parametric study of section geometry is also expected to be conducted in the near
future.
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Table 1 Principal particulars of ship for the
validation of numerical convergence

Length (Lep) 225.50 m
Breadth (B) 32.20 m
Draught (D) 19.2 m
Cubic coefficient (Cg) 0.62668
Design speed 23.5 knots
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Table 2 Principal dimensions of model ship

Length (Lpp) 8.28 m
Draught at FP 0.375 m
Draught at AP 0.375 m
Propeller Dia. 0.25 m

Scale Ratio 36
Water Density 999kg,/m?
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Fig. 4 Pressure distribution with 40 panels

Table 3 Condition of the cavitation test

Advanced ratio (Ja) 0.675
Propeller speed of revolution 308
(rps)

Thrust coefficient (Kr ) 0.20
Air content (%) 45.3
water temp (celsius) 27.6
Cavitation no. at 0.7R (0no.7R) 1.44
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