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This study deals with numerically comparing performance according to rudder shape called Twisted rudder and Wavy twisted
rudder'. In comparison with conventional rudder, rudder with wavy shape has showed a better performance at high angles of
attack(35° ~40° ) due to delaying stall. But most of study concerned with wavy shape had been performed in uniform flow
condition, In order to identify the characteristics behind a rotating propeller, the present study numerically carries out an analysis
of resistance and self—propulsion for KCS with twisted rudder and wavy twisted rudder, The turbulence closure model, Realizable
k—e, is employed to simulate three—dimensional unsteady incompressible viscous turbulent and separation flow around the
rudder, The simulation of self—propulsion analysis is performed in two step, because of finding optimization case of wavy shape,
The first step presents there are little difference between twisted rudder and case of H 0.65 wavy twisted rudder in delivered
power, So two kind of rudders are employed from first step to compare lift—to—drag ratio and torque at high angles of attack,
Consequently, the wavy twisted rudder is presented as a possible way of delaying stall, allowing a rudder to have a better
performance containing superior lift—to—drag ratio and torque than twisted rudder at high angles of attack, Also, as we indicate
the flow visualization, check the quantity of separation flow around the rudder,
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Table 1 Principal particulars of object ship

Real ship Model ship

Lpp (m) 230.00 5.82

Ly (m) 232.50 5.89

Breadth (m) 32.20 0.82

Depth (m) 19.0 0.48

Design draft(m) 10.8 0.27

Cy 0.651 0.651

Design Speed(knots) 24.00 3.82
Scale ratio 39.5
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Table 2 Dimensions of twisted rudder & wavy twisted

rudder
Top chord(mm) 150.1
Bottom chord(mm) 124.4
Mean chord(mm) 137.2
Span(mm) 250.6
Aspect ratio 1.82

0.35 Hwavy
Weted surface
area 0.3% 1

Fig. 6 Rudder shape according to wavy height

0.50 Hwavy
Weted surface
area 0.2% |

0.65 Hwavy
Weted surface
area 0.5% |
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Table 3 Results of resistance analysis

Type

Res(N) 42.443 | 42.460 42 .461 42 475
Variation of
Resistance(%) 0.0 0.03 0.04 0.07
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Table 4 Result of self-propulsion point at rudder

angle 0°
WIR
Type R o | WIROSH | WIR 0.65H
RPM | 651.99 | 653.86 654.21 651.96
Tr(‘rh‘ft 3439 | 3491 35.24 34,59
Toraue | 47 119 1.20 1.182
(N-m)
P, | 76910 | 779.29 785.26 770.78
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of 0.0 13 2.2 0.2
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