o8 X &8s =

[wal]

K462 He= 20094

A =23

(9}

—

[
00
o

x
a

o

ol
on
i
00
o

Journal of the Society of Naval Architects of Korea
Vol. 46, No. 6, pp. 578-586, December 2009
DOI: 10.3744/SNAK.2009.46.6.578

=73 MO0 2st X158 AL

2™ olss™

o, oI5HstL HASFELAARNT

A Numerical Study on the Control of the Gap Flow Using a Fluid Supply
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Abstract

Recently, horn—type rudders are generally being used at high speed container
ships and are frequently suffering from the cavitation occurs on the rudder surface
in the vicinity of the gap between the horn and rudder plate. In the present study,
a fluid supplying device is employed as to decrease the gap cavitation of the

horn—-type rudder.
side through the nozzle

The device is devised to inject the water against the pressure
installed inside of the gap to control the gap flow.

Numerical calculations are performed to investigate the effectiveness of the device
and the results show that the device can noticeably reduce the gap cavitation.
The rates of water injection for achievement of the maximum retardations of gap

flow are also sought.
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Fig. 2 Schematic diagram of the rudder
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Table 2 Comparison of the

influence of

injection upon the gap flow and lift  (pintle
section)
) Flow rate (kg/s) Flow
'/ .
Pressure | Suction | reduction L
(k /S) o,
g side side (%)
0.0000
-22.86 -22.86 - 0.187
(0.00)
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-9.32 15.13 33.8 0.195
(5.78)
0.0010
-2.20 10.38 54.6 0.227
(8.18)
0.0015
1.46 9.23 59.6 0.232
(10.69)
4.2 3X¥ B FRQ g=dle Z20
4182 Bt HH 9| RS04 ZUE Sof 2¢
=52 2UECZ M| fIg 2sEHH+E
0.0012 &EGBIALCE.

= 2=(Rn)

O, HREECE=

4.45x10°0IM SXIHAS 2
2R AHNN 2SS

volume fraction) 10%0ilA

neEE

oo o

d=s Al

dlol=

SHOIALE

2 SIIXEdl(vapor
BEANSHCID JHEGHS
a2 HlnA & o=

SHCHD 224 U= Readlizable k-e 2= AMS
SHHCHSeo et al. 2008a).

Fig. 82 =i Z=S&XE =0l 2=5H 2t
= ggez JFHE 3= g2 B2
(Cj=0.000)2 =58t F=(Cj=0.001)0il CHSH =-
Efel HE A= S5 4= 2010 YL
M, 25 2X0 SAHZ ZAIGIH S5 LXK
A= Al el g == AN ofbE JE0A =2
0| 3XHE S-Ete| 222 Sole YHH &g
C2 RS2 =0l U4=aRsE =20 S2E2EM
JHHIEIOIES] &40 HHEE Hs = = A
SR HERRINNE 52 SSEEM 2
S 2dIN0l B0SUSE = = ULL Ut
SR UERNNE F22Ud=7"SS XHOIH 20|
d =EA=S SE /S0l SIELSEN =84
O ZSEN0| datelsE AE 2 = UCH

ZIIIS PSS A2RS MO0 e A @7

Cp

I—‘!.OOO

<G = 0.000> <G = 0.001>
(Pressure side)

Cp

I-1.000

<G = 0.000> <G = 0.001>
(suction side)
Fig. 8 Comparison of pressure distributions
and cavitation shapes around the pintle at G
=0.000 and 0.001(A=4.45x10°, a=3°, 0=1.0)

E5 Table 301K 2 4 US0| BB BSE)
AIRES ASBORM ) =0.001Y [f U
H52 o 24% ZOMNZ £+ USS L 2 o

4
o

Jy

10

Ol

2

2

=2
RN

Table 3 Comparison of the lift performance with
and without the flow injection system
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