zegAd % ¥ 58 72 &3

A&

Arbol o1& Foll 6 AHrE &S Sk o]2fd ARt fEo] S AT =
HellA i SANA WS £ 5 AL sFAEY =T FANH dFFdd &
A7 BASAY Ad gl Mol A o F T doA A Folrt At Ak
st &3t g agst FAek A Adntel REs ol 34&"4 A AR el o
g A7 TSt Al L dth(Sellars and Martin, 1992). ¥]5 8 (Rolling)+= 6 A=
T 8% Feoly w2 FHASAS A 7] vl ]‘o}\é SN & ‘q]oﬂ 7}%}

=

e
W3l 7] 72 (Exciting force) 2 &l
Rameswar, 1978).

3598 744 A 2+ Bilge Keel, Fin - Stabilizer % Anti-Rolling Tank(A.R.T) 5°] )
o, ol d FHlE2 W2 3 o vl&o] BAste] o B A A s A7}
E7Fssitk. 284 ER(Rudder) Al o] (Cowley, 1974; Oda et al., 1991; Kim, 2002) % =
(Yoshimura et al., 2003; Yoshimura et al., 200 )& ©]-&3% H&8 Fhiol] g A7)
We sura o] =olx] b AAAAE S A9 2 ARG A AEAo)

Adell o3 Fso Hah A=E E%?}E% ol
5

K
22
A
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=
AEAE Fig. 1498 AFdgda A5 ofgtsg Aol2 F 324 (Gyro-compass)= C.
Plath : NAVIGAT XII/Mod.10, ¥#33 EHRudder)ZA] W2 2 F3H|= 7.92m° 1.55,
&% 8.5T-M o]t}

Rudder Angle

Rudder Angle Signal v

Rudder Angle
Feedback Unit

Fig. 1. Circuit diagram of Auto-pilot the experimental M/S A-RA.

o AFol A= M= e] Cross-bowAte Al Al 2F¥l Magnetic compass VG 440CA A&
.‘

Aamid Aol dAeta ASE Fe87, des AdE5Ee] dHolHE F35 25Hz, 5
GAIZE THA L 0.036 sec. 154 &<t Fig. 2x ¥ AFE A AFste] SAEAS G5t
Hdl(Maximum), -F9](Significant), 3 AF(RMS : Root Mean Square), 3E=dxF

(Standard deviation) &3 &2 U3zl ~HEHS FaA deo 7] € $HES B4
st 137] 2 125718 W Zsds wo A@HY A8 i mlH =

Al HESHI T

fr o
2,
odt
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Cross bow |2

N Y-axis
Inclinometer [ zads
Sensor |« power PAAAA
PCMCIA PAAAA
" ) Ly
Position & Time RS232C
DGPS —»| Multi Port | e
 E— |

Wind direction

Af " Wind speed
1eMOMELel ™ 5nip's Heading

4= Gyro signal

Fig. 2. Block diagram of measurement system for experiment.

Table 12> 23 Al I LEHE Hetd Aol 7hast 9 =13 571 SsiA Asel
S A WA A Far 1, 22} A s

A=
2t 8 s

I E

Table 2. Sea condition during the field experiment

Heading Position Ave. Ave. Wind
Item Date : . Weather -
angle Latitude Longitude speed Direction  Speed
2008.9.21 . , ,
No.1 287 35°-27.613'E  124°-12.817'N 11.5knt  bc 311 7.10m/s
08:00-10:00
2008.9.29 . , ,
No.2 128 34°-04.789'E  125°-43.218'N 13.0kn't cloudy 311 7.18m/s
21:00-22:00

A& A s AF Fol] BIS 3 & & s HE vy & 355714 58S o 4
g AIZES 7] YA 4s]d] 2F s A3 1577 9 = 37.15sec, ~L2]3L

KN =
1965 sec.i 719 W] A% ZA|o] %AFS wjr} wekc),

2 4 1
g s w A3E ded Aot A S F33 A% Ao #-93 dsae
1.939°, 2.109° 3! 1.686°, 1.126° 19 &8z 0827, 0.660°E <

A 2 B P59 F70E 0541, 0429 2 7.304, 7.783 sec® LEFEI, RMS #ES 0.552°,
0.441°¢] $lt}.

22 W 12§ v2d Ao w A F#-9d FF5L87S 43567, 49160 B 3.702,
4.699°, fro BAEazte 24200, 1.916° ol ew, ¥+ Ha L H AEQ F7)E 1417,
1.118 2 7.217, 7.683 sec, RMS #2 1.612°, 1.276°E AT
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Port Time history Port Time history

Fig. 3. Time histories of roll angles in irregular wave using steering gear No.1, No.1
and No.2 (1st)

1, 2% ABS F9 A%e 125018 A A4F @ F AFEEE g5 42 0

o] 3587, RMS #2 137 @502 A & wHo 01677 2 0.111°, 0.504°

w2 Jo

0.336" & a7zto] Z-2b vt el it F5 8 F7]= 0479, 0467 sec. AATH

Fig. 4= 12 o 544" Je8 45%= dHelgE Akt wel 157], 1237] FA9
Asxer e W AdE yed Zew, Ho #-¢d des A45EEE 131, 135 3
1.10, 1.15 deg/sec. RMS %t 0393, 031122 eI 23k wli= 3.67, 3.73 2 3.15,

rU o

nSZ rlo
)~

)

3.33 deg/sec, 1.093, 0.811=

1.5 1.5
ar —1- ——Steering gear-2-
1 ‘

", I"' LI AT P
'|i|||..l'” i

ec.)
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Roll angle rate(deg/s
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Fig. 4. Time histories of roll angles velocity in irregular wave using steering gear
No.1, No.1 and No.2 (1st)

= 1
=
W98 95 AEEE 157 vsow A

deg/sec, 7123l 23] W= 0.06, 0.18 deg/sec Zt7t =2 AS & F U
Flg. 5 1, 22 Wl SA4E JEe8 4 dHelHERY A afFaaodr e 44 &
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Fig. 5. Frequency response of roll angles in irregular wave using steering gear No.l,
No.1 and No.2 (1st & 2nd).

120 wje] 157], 12&7] sAlel As=xEF S W Dominant frequency 0.145Hz,
0.145Hz°l 41 2] 0.622, 0.319 deg’. seco]il 22} w 0.126Hz, 0.143Hz Dominant frequency
of thE S 1128, 0547 deg’. sec® 1237] Aol AHsxEl P Wit o i

o =~
AE B T U

Table 2% 1, 22t %ﬂ]%ﬁ@ﬂ% daete] Yetdl Ao=m, e Zrol] did #o H
RMS #t2 0.336°, 0.208°, Dominant frequency°l| A1 %= 0.241 deg’.sec 128715 A9
28-S Wyt WA YElge, dd A58 T 9F 0472 sec WEHS  onk oly g,
FE8 A4S M vizbrbA o] At

Table 3. Results of statistical analysis for the experimental M/S A-RA

Roll angle
Conqmon of No. Significant  Standard Root mean Average Resp-onse spectra at
steering gear (deg) deviation  square(deg?) p(erlo)d dominant frequency
sec
1 0.827 0.541 0.522 7.304 0.622 @ 0.145Hz
No. 1 2 2.420 1.417 1.612 7.217 1.128 @ 0.126Hz
Average 1.624 0.979 1.067 7.261 0.875 deg’.sec
1 0.660 0.429 0.441 7.783 0.719 @ 0.145Hz
No. 12 2 1.916 1.118 1.276 7.683 0.547 @ 0.143Hz
Average 1.288 0.774 0.859 7.733 0.634 degz.sec
At Increase
V0.336 v 0.205 Vv0.208 N0.472 Vv 0.241
V : Decrease

20.69% 2~ ;33‘_547}

. ool P5az, FFe ALE oy R4S Fal AuH %aEI} 20%0]
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3 7}5] o], Bang(1992)°ll 9|3t 558 78 Fx 45% HUE Woy, 58 a7 16%
By = YEbdA el @A eletar Bz
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