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A Study on Rudder Drag Reduction by Rudder Fin
by Takashi Kanemaru, Member Akira Yoshitake, Member

Jun Ando, Member
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Fig. 1 Drag by pressure gradient. Fig. 2 Rudder thrust.
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3. {ERIEER
3.1 RERB LU TORS
ARERSCTIIHE T 4V DR DOFEARI 2 A T = X HITD
WCEHT D720, HEREICEMARRO 7 o &AM
U CHEFT I Z5HAIT 5. e L LT, 3Ck 999 & Rk
WL NZE 27 a XTIl 20E THW S
N7-#E%EHA+ 25 (Tablel (ORIGINAL) ) .

Table 1 Principal particulars of rudder.
NAME OF RUDDER ORIGINAL (MR-27)
CHORD LENGTH (m) 0.200
SPAN LENGTH (m) 0.300
ASPECT RATIO 1.50
TYPE OF SECTION NACAO0015

Bl o7 H /106 N X528 THW ST MP-
B %A% (Table2, Fig.3) .

Table 2 Principal particulars of propeller.

NAME OF PROPELLER MP-B7)
DIAMETER (m) 0.2389
NUMBER OF BLADE 5
PITCH RATIO AT 0.7R 0.679
EXPANDED AREA RATIO 0.610
HUB RATIO 0.179
RAKE ANGLE (DEG.) 9.17
BLADE SECTION AU
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Fig. 3 Model propeller MP-B.
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Table 3 Principal particulars of rectangular fin.
CHORD LENGTH (m) 0.050

SPAN LENGTH (m) 0.086
TYPE OF SECTION NACA0012

- fis

Fig. 4 Rudder with rectangular fin.
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0 deg. 5 deg. 10 deg.
Fig. 5 Mode rudder with rectangular fin.
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Table 4 Principal particulars of elliptic fin.

CHORD LENGTH (m) 0.050
SPAN LENGTH (m) 0.110
TYPE OF SECTION NACA0012

(Tip side)
TYPE OF SECTION
AND MAXIMUM NACA00XX
THICKNESS (m) 0.006
(Root side)

1

Fig. 6 Rudder with elliptic fin.
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Fig. 7 Mode rudder with elliptic fin.
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Fig. 9 Test section in operating condition.

Fig. 10 Coordinate systems of propeller and rudder.
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Fig. 12 Panel arrangement of rudder with elliptic fin (5 deg).
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Fig. 13 Propeller performance with ORIGINAL rudder.

Fig.14 ([ B, B L UG EIC L > TBLNTHEB T 4
MAEDRET R B K ey 2. EREZ RS &, EHFEIR
RETIE T 4 S K VFER A NBD LTV D28, fREEN
TRDET 4 B UBEDTTH, FEFLADNNES W BET 4
DNENEEIEFT D Z LT —RICmbn TS Y,
FHEMEIE, EREOHEMAEBB L TR TE TV A, Biit
10 ETRMNIDKELLRDOIE, 74 ~DFi A
DINESL 20, MEHNDEERBTBONRE LR 2D
72 TH DN, EBRTITEAMA 0 ED T 4 > b SR
BTN KE o TWA, Zh, Wi AIA R
REFTELZLIZLY, EBRTIIRFHEZEZ LTNDT7Z
bR END.

0. 1 T T T T T
v Rectangular fin i
oot i
A odee EXP. CAL. _

=] Sdeg. =

— L 10deg. v 1
0.05F wiofin e -
L . i
L . i

0 ! . ! . !

0.2 04 J 06

Fig. 14 Drag of rudder with rectangular fin in slipstream.
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Fig. 15 Drag of rudder and rectangular fin in slipstream.
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Fig. 16 Drag distribution of rudder with rectangular fin.
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Fig. 17 Drag distribution of rectangular fin.
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Fig. 18 Drag of rudder with elliptic fin in slipstream.
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Fig. 19 Drag of rudder and elliptic fin in slipstream.
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Fig. 20 Drag distribution of rudder with elliptic fin.
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Fig. 21 Drag distribution of elliptic fin.
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Fig. 22 Comparison of rudder drag distribution with fin.
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Fig. 23 Comparison of fin drag distribution.
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Fig. 24 Pressure distribution on fin surface (J = 0.405, 0 deg).
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