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Design Practice for the Horizontal Fin of a Single Screw-Twin Rudder System

by Toshihiko Arii, Member

Kazuhiko Hasegawa, Member

Kazuyoshi Hosogaya, Member

Summary

The single-propellertwin-rudder system composed of single propeller and two high-lift rudders of fish-tail type has been
installed on many vessels in Japan. With this system, a ship can be maneuvered at any mode including going astern, hovering, dead
slow forwarding and turning by means of vanous rudder angle combination, with propeller revolution being kept in the forward
direction. To improve propulsive cﬁ‘lcxency of the smgle-propeller/twm-rudder system, a pair of reaction fins is attached between
two rudders where the propeller slip stream passes. Form, size and setting angle of the fin affect propulsive performance a great deal.
A method to determine of the setting angle of fin is discussed in this paper. Fundamentally the setting angle is determined by doing
model experiment in model basin. As the second method we propose to estimate the setting angle based on fluid pattern of stern. A
concept of the datum line for evaluation of lift of fin is introduced. A method to determine the representative inflow angle to the fin
by the datum line and to determine the optimum setting angle of fin is discussed.

1. % B

—RDOT BRI ZHOBEIEE (V) I8 2BTD
RO 7 VA BN MR Rl S h TV 3.
ZDVAT LAOHEERBERR T H0IE, ZFEORMIIC
KET 4 v EBRITT, Ta_SHHEEHBLTRET 4V
DHRADIERF RS LGSR L LT, #kietesi
BTAVATAREAESHA TS, —H—o#EER%k
BRIZOWTH, S0k 5EFEEBo%ED, 7
BRIEHOFRIC L 5 HEBRRIZOVTIL, AORYOR
BE~ORA?, BROKEROT 4 Vick BER 2 2T
ERMRFERRSATEL. LhL, —H—fE0BaHE.
TuRSORBDIHREEL, HEERS 5%
INVE—EHBIBEEN LTWB®), SbieT74 Ry
DRMBOBRE EiF 5 7diciE, BRI CFD itk

* T RUNLT—UH
KRR ZEREP T ZH7ER

%R TRAUETAITA

TRHE L FHERRPDTLERDS.
12, 7u RS EHGIEREN LD, S e RS %R IR
—BEIREhFRFENE-STWL. ZDkd, ZFEEOHE
K74 vBLZ LTk Y, HBTIAF—DEIRZHRH
D RNUNLT— VRO RREC X ZBRRTIT——RD
BELVKEL 2D, EOBR, 74V OEEHR - K&ES -
WY AR YEORIERITOVTHRMOICRETE DL
PEETHZ. RUEROBRHLIX, EFAFICRT 4
BREER, KBKECORER, EMORHT—FRITE2E
CEEBEFEE ML T, B OROMBERITELED
DETHH, FRIXTIRIDO> D, 74 OBV FITA%E
RIET BEEICONTRR B,

2. ROYAVHRRDBE

Fig. 1 RVNEMRRICBRA SN TWARZ Y 1 UiEDsIT
b5 —HOEOAEEZELADEIILREST, Fu
AT IIAEERRD R EO B AR - Wik - £ OBER
EEDINANBRNE - OEMB TR TH S.

=%, —BZfR0OBE |



12 , BAMEEET 20 CE F16 &

Fig.l Arrangement of Vec Twin rudder.
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Table 1 Miscellaneous dimension of rudder.
Rudder height 2 (Dp +about 0.2 ) (m)
Rudder width b (0.75~0.83)*Dp (m)

Distance between A.P. and | 0.40%0 (m)
leading edge of rudder &f
Distance between propeller center
and center of rudder stock a

(4f +0.04~0.05) (m)
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Table 2 Miscellaneous dimension of rudder

Ship name ' A B
Ship type Cargo | ViCC
Lpp (m) 7.80 7.08
Dp (m) 0.25 0.215
Rudder height # (m) 0.261 0.419
breadth b (m) 0.200 0.112
Fin sg (m) 0.075 0.065
Cgp (m) 0106 | 0.097
cer (m) 0.040 0.036
4 _(deg) 22 30
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Fig.6 Optimum fin angle for Ship A.
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Table 3 Ratio of self propulsion factor with fin and without fin
(Fn=0.21).

Ratio of self propulsion
factors with fin and without
fin
7R 1.002
70 0.994
1 1.023
1-w, 1.016
7 1.035



14

AAMAERE T2 5 16 5

7%

| I
—e—with fin

Relative rotative efficiency 7,

1.03
1.02 . —e
; SR Avcoese-- A
1.01 L 2 s
0.19 0.20 0.21 0.22 0.2
without fin Proude No.

(The samo applies
to the following.)

Propeller efficiency in open water 7,

0.50

—aszccot .. N
7, 049 —7
0.48 . . :
0.19 0.20 0.21 0.22 0.23
Froude No.
1-z
o.81 (z:thrust deduction factor)
0.8 S /
1-z
0.79 r v N
0.78 1 S Skl h
0,19 0.20 0.21 0.22 0.23
Froude No.
1-w, .
(w,:wake fraction factor)
0.62 PYPLIIIEE Y ST a
1-w, 0.61 / —
0.60 ' s 2
0.19 0.20 0.21 0.22 0.23
Froude No.
Propulsive efficiency z
o.67 —— e
0.66 -
0.65
7 0.64 s * g
.83 . . h
0.19 0.20 0.21 0.22 0.23
Froude No.

Fig.7 Self propulsion test results for Ship A.
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Fig.8 Measuring points of inflow angle for Ship A.
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Fig.9 Flow measurement by Pitot tube.
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Fig.10 Athwartships distribution of inflow angle.
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Fig.11 Fin with non-uniform attack angle.
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Fig.12 Datum line for evaluation of lift.
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Table 4 Inflow angle.
Ship name A B
Inflow Port (deg.) -24.7 -21.4
angle Starboard (deg.) 23.8 21.7
Optimum Port (deg.) 8.0 8.0
fin angle Starboard (deg.) 0 -4.0
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Fig.13 Relation between inflow angle and optimum fin angle..
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