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A Consideration on Hydrodynamic Forces Acting on the Rudder
of Fish-Shape Section with End Plates
-Based on Experiments Using Rudder Models-

Norio Yuda*, Masafumi Yamashita™**, Hirokazu Kurimoto ** and Toshihisa Yamashita***

Abstract

Recently the ship equipped VecTwin Rudder system is on increase. VecTwin Rudder is provided by
two rudders that is the fish-shape section with end-plates. The rudder has eleven typical operation modes.
The operation modes can be done by keeping propeller rotating ahead. On a usual voyage the ship is
piloted on parallel rudder angle to avoid any confusion in rudder indications. And also The ship has
constantly the torque acting on the rudder stocks on a voyage, because the rudder horizontal section is the
asymmetric fish-shape.The rudder is very convenient system for use, but the relation between the operation
modes and a position of a ship’s helm has not been known in detail. And also the relation between the
shape of fishlike rudder section and hydrodynamic forces has not been known in detail.

In this paper, the authors tries to examine experimentally the relation between the shape of fishlike
rudder section and hydrodynamic forces. In addition the authors examine the best possible combination of
the rudder angles.And also the authors tries to examine experimentally the validity of the ship handling on
parallel rudder angle.
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Fig.3 Lift coefficient (No.1~3)
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Fig.6 Lift coefficients (Parallel rudder angle)
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Fig.7 Drag coefficients (Parallel rudder angle)
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Fig.8 Moment coefficients (Parallel rudder angle)
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Fig.9 Total lift coefficients (No.3)

Fig9idStarboard rudder®ftfiBs%0~35 [deg.] ¥ T
DOHEPAT S BEFOZALSREEL, [EEL7BsiZh LT
Port rudder®#EfIBp 20~90 [deg] F TEIL S & 7285
GO, WHEOHIRBONTH 2 2B IR EC | L HER
BpOBfRER L7 TH %,

oMLY, FEHNERET HREMOMAEDLEDS
1%, Bp230~40 [deg] fFEDHPHIZ BV TIE, Bs%k 1
B IO K3 fe 20 [deg ] ICHEE L 72E & ko 72,
Bp7340~70 [deg] & D#PHIZ B TiE, Bsk15[deg]
WCHEE LA L o7z T 72BpA70~90 [deg.] D
PIZBVTIE, Bs 210 [deg] IZRE L72HiE L o7z,
ORI, FEABpD/NE WHIFHTIX, Starboard

rudder# 1 BUE BN O A HE AR ET 5 2 L 12
IV EENERET Do TAEABpO K & WEIPHTIE,
Starboard rudder®fefiBsAs 1 A MO I fE /A X b
IELFTHZEIZXY, Starboard rudderiZ BT,
Port rudderfiiiz7: &> OREROEEXHE L L2 LR L,
CLS (Starboard rudder®#5/J47%0) O T2 [ 2 LAt
TELOTREVWRIEEZONS,

B GREADMAEDEEMET 5 LT, Moy
WX B BEERRDL 12012, Figdk ) @ihxsA L7z
JEf ORMAE DR TH 5Bs=20 [deg] IZHE L7HED
FEfEOMABEDLEIZOVWTEHT S, 3HIH (No. 1 ~
No.3) OHEENZDOWT, Bs#20 [deg] I L, Bpz0
~90[deg.] I L S €755 O IR B 2 Figl0, Figll,
PR 2 Figl2, €—* ¥ MREZFigl3lZRd,

Fig10& U Port rudder D35 J4R%(C, i3 3 FEEILIZIZ
\Z[A UAE & 7 % Starboard rudder®#/147%8C, ¢1&

O g @
A p
® ® @ @
o
08| Bs=20[deg] B o
8 O Cp(No.3) B o
A @ C(No.3) 8o
|
A Cpp(No.2) &
0O
SA A Cg(No.2)
A O Cpp(No.1)
@ Cps(No.1)
1 1 " ] L 1 n 1
0 20 40 60 80
A pldeg.]
Fig.10 Lift coefficients
2 T T T T
Cir
A A
fpDtoeg
Ho Q)OO% B O
EAO A O
% o® 00 o5 o o
1+ E o) O n
o) s O
a ® M
B
m 2 §=20 4
Q P s [deg] AN
@ O Cpr(No.3)
A Cpr(No.2)
O CLT(NO.I)
0 1 n 1 1 i 1
0 20 40 60 80
B pldeg.]

Fig.11 Total lift coefficients
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Fig.13 Moment coefficients
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