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Studies on Rudders with Flap
(Ist Report : Results of Open Tests)

By Hiroharu KATO, Member
Seizo MOTORA, Member

Summary

This paper deals with experimental results of three types of rudders with flap i.e. flap ratio=0.5,
0.25 & 0.165. Their dimensions are 200mm in chord, 40mm in thickness and the aspect ratio is
unity, They were tested at a speed of 0.69m/s with a recirculating water channel whose
dimensions at the test section are 1.2mX0.8m,

The results are as follows ;

(1) Increment in lift coefficient is almost linear with respect to flap angles.

(2) Separation depends only on the angle of the main part and is independent from the flap angle.

(3) Change of the centre of pressure is a function of the ratio between main part and flap angles.

(4) The twisting moment of the rudder stock of a main part can be decreased by selecting the
position of a rudder stock suitably.

(5) The moment of the rudder stock of the flap becomes larger according to the area of the flap.

(6) Best performance is shown by a rudder of flap ratio=0.25 and of rudder angle ratio (=flap

angle/main part angle) =2, which is twice as good as that of an ordinary rudder without flap.
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Fig.12 Cy of a Rudder with a Flap
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TRLT\W Dy 75 w7 DREXICOWTL 0.25¢, 0.165¢ DIFCHFITE D, 0.5¢ 4 DL OHE X b 7RF|
Kiedo FRAUKEEIDT 7 v 7Tk Bla=2 OJih Bla=1 XY HFF|ITHL, 0.5¢, 0.165¢ ©7F v 7D
L0, Fv v 7?7 N1 BEELLIBEDHRTELDe TNPIF v+ v 70 DHBAIZ LTI BIWIT S 2 &
NFHEEND, T 0.5¢c DT T v PR EWTDFHC L DL 51779, Cyurmax. MHKEVLI L
3BT LI NI DT B,

T L 75y PR —HOREEE CHIHE 5 X 5 BT Lch, 70 v kX o TEROBX
CHEAELT7 7y 7RAIAX S X 5 el chiud, A LToEIEE~2 v MY Chax+Currmax D /N
FLLTCTLILNELOND, TRBDERED 2, 3 OFICTOWLTHEFRTIIND,

AERTHEORIRED 7 v 7O, c//c=0.25 DL DT, Bla=2 CHF v, R, [H7 A
R7 PHEOHEZ L B, Cp itk 1.65 5, Carmax+Crrmax & 1/1.4 10700, AR 2.3 f510 5,

—F, DX 5 IHEDOHERDOVERER HRB T cr/c=0.25 DT OWT, LM% Bla=1, 2 L LT
FRREITIS DN ZTOMBREM, KR, b LEEHIENFHERIED 40% ThireToe

Table 3 Characteristics of Rudders with Flap (f/a=constant)

I er/fe | Gle | m/c Pla Clrmax Crmax+Cufmax & #/Mord
1 Ordinary type L 0.34 | — | 0.92 | 0.054+0.0=0. 054 ! 17.0 | 1.0
I 0.50 | 00l | 040 | L0 | 129 | 0.045+0.086=0.131 9.9 | 0.58
jig 0.50 | 0.01 | 040 20 | 122 | 0013+0.09=0.106 1.5 0.68
v 0.25 | 0 0.42 1.0 | 134  0.038+0.016=0.054 | 248 | 1.46
i 0.25 0 0.43 2.0 152 0.017+0.022=0.039 | 39.0 ‘ 2.29
s 0.165 0.011 0.38 1.0 1.20 0.037+0.005=0.042 | 28.6 1.68
¢ 0.165 0.011 0.40 2.0 133 | 0.030+0.012=0.042 | 317 } 1.86
astern
I 025 | 0 Io042 | L0 1 0.80 | 0.213+0.041=0.254 CIR\))
X 0.25 | 0 | 043 | 20 . 053 | 0.156+0,047=0.203 cr. V)
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Fig.13 Devices of Flap Movement with Links
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Fig.14 Angle of a Flap due to Links

Table 4 Characteristics of Rudders with Flap (with links)
cr/c=0.25 G/c"‘O 01

i RUdd‘;E/CStOCk i Range of angle ' Cimex | CMmax ! # | Pltora |
a 0.42 «=30° 1.25 0.023 5| 32|
b 0.40 a<25° 1.25 i 0.015 ! 85 5.0 |
c 0.44 a=35° 133 | 0.053 | 25 L5
d ‘ 0.44 a<30° 1.52 0.025 61 3.6 | (G/e=0.0)



