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Study on Design of a Twisted Full-Spade Rudder for a Large Container Ship
by the Genetic Algorithm
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Department of Naval Architecture & Ocean Engineering, Pusan National University”
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Abstract

This paper describes the design of a full-spade twisted rudder section by using the
genetic algorithm based on VLM(Vortex Lattice Method) and panel method. The developed
propeller— rudder analysis program has been validated by comparing with experimental data.
The developed code has been used for the design of a twisted full-spade rudder especially
for finding out optimum section. The optimization has been firstly carried out by the genetic
algorithm. The more detail variation of a rudder section has been also conducted by
changing section profile in more detail to confirm the most optimum section profile. The
developed new twisted rudder has been compared with existing twisted rudder by cavitation
testing in the cavitation tunnel at MOERI. It is concluded that the developed twisted rudder
has a lower cavity in comparison with existing twisted rudder. The verification of efficiency
gain is expected to be carried out through self—propulsion tests in the near future.
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Table 1 Principal dimensions of medel ship

Length (Lpp) 8.28 M
Oraught at FP 0.375 M
Oraught at AP 0.375 M
Propeller Dia. 0.25 M
Scale Ratio 36
Density 999 kg/m®

Fig. 4 Profile of set—-up for cavitation test

Table 2 Condition of the cavitation test

Advanced ratio (Ja) 0.675
Propell.er speed of 308
revolution (rps)
Thrust coefficient (Kr) 0.20
Air content (%) 45.3
Water temp. (celsius) 27.6
Cavitati . .

avitation no. at 0.7R 1 aa
(Ono.7r)
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Fig. 5 Results of cavitation test(starboard
turn: 6°)
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Fig. 6 Results of computation by the
developed propeller-rudde analysis system
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Table 3 Principal dimensions of target ship
(1200TEU container)

Engine power 98307.6 PS

Speed of revolution 104 RPM

Design speed 25.6 knots

Propeller Dia. 9.3 M
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Fig. 9 Pressure distribution at 0 degree on
port side of PNU rudder
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Table 4 Condition of the cavitation test

P Il f

rope .er speed o 109.2
revolution (rpm)
Thrust coefficient (Kr) 0.1698
Pressure of vapor (Pa) 1651
Cavitati . 0.7R

avitation no. at 1 051
(Ono.7R)

Fig. 14 Experimental set-up for cavitation test

Fig. 15 Cavitaiton test at 6degree on
existing rudder
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Fig. 16 Cavitation test at 6degree on PNU
rudder

Fig. 17 Sole cavity at 6degree on existing
rudder

Fig. 18 Sole cavity at 6degree on PNU
rudder
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