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An Experimental Study on Seakeeping Characteristics of a Fast Wave-Piercing Catamaran in Real Seas

by
Yoshiho Ikeda, Member

Keita Fukunaga, Student Member

Yasunori Nihei, Member

Summary

A wave-piercing catamaran was developed in Australia, and has been increasing in size for these twenty years. The first largest
wave —piercing car ferry, “Natchan Rera” was built in Australia and introduced in the Hokkaido-Aomori route in September 2007.
The seakeeping performance of this ship has been investigated by model experiments and revealed the superiority compared with
conventional mono-hull ship. However, the seakeeping performance in real sea where irregular and combined waves are outstanding
has not been revealed yet. In the present study, measurements of motions using real ship during winter season were carried out.
From measured motion data, seakeeping performance of this ship in real seas is revealed. From comparison of measured motions
between real ship with a ride control system and its scale model without it, the effectiveness of the ride control system is also

discussed.
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Table 1 Principle particulars

FRwmE 8T

Real Ship Model (1/80)
Loa 112.63 m 1408 mm
Lpp 105.60 m 1320 mm
Beam (molded) 30.30m 379 mm
Beam (demihull) 5.80 m 73 mm
Draft 3.30 m approx. 41mm approx.
Service speed 36 knot
Troll 41s 0.46 s

T'ron : roll natural period

o———e: regular service

o —=-=-=e: rough seas

o . current
%: wind

Q > most rough
Aomori Port seaarea

Fig.1 Outline of the operating route of the ship

* I apparatus

center line

Fig.2 Arrangement of ship-motion measurement apparatus

2008 = 12 H

3. ERHMAE

FHE S AU N R OV D 8T — AT N T LA
D—Hil% Fig.3 1”7 . ARETELICIE, L TFREASPRIRENIC
AONRVMEEE OB NG ENTNDZ EBGNDH. 20
JRRE LT, A=Ay hOFEREREZHNDHN,
T BT LY EJE OBRIR IS  MERIEENIZ TR L 72
WEBZOND. o THLNIZHT — 4% %27 — VU =K
JEBH L, 0.067Hz DL Tl (A1 15 L E) #BREL
78, (OREHOCCTHBEE L 2 [, AEEE 1 EEST5
ZETEHMENEMEMSS. ZZica(t), v(t) KUx(t)
IXENEIERYT— ROMGEE, #E (GHE), 260 (M)
ERL, A, BAIBJEME DR OIRIE A £

29 LT #iMECE 5 6 FHEMAER (9 2 K
15 43) % 5 rEICXEI0, KXW OV TR RIRIE, A7
RiE X OF R Z R LT,

a(t) = A cos(a,t) + B, sin(a,t)

v(t) = Zisin(wkt) LB cos(m, t) )
k=1 a)k ,

k

n ~B, .
X(t) = Z;A'Z‘cos(a)kt) +——%sin(o,t)
k=1 Oy Wy

Heave

£ 008 H‘ |

0 02 08 1

04 (3.6
Frequency (Hz

Roll

( (deg/s)"2*sec)

0 0.2 0.4 0.6 0.8 1
Frequency (Hz)

((deg/s)"2xsec)
o — N w ~ o (<>}

o

0.2 04 0.6 08 1
Frequency (Hz)

Fig.3 Power spectrums of measured ship motions
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Fig.4 Time history of significant amplitude and significant period

of heave and roll in a voyage
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Fig.6 Maximum amplitudes, significant amplitudes and significant period of each voyage during the measurement in winter
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