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Attitude Control Tests for a High Speed Catamaran
in Regular Head Waves

by
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An Attitude Control System for a high speed catamaran with control fins in waves is

designed and investigated by the experimental methods.

An optimal control theory is applied

to design the automatic attitude control svstem of the high speed catamaran for its good

seaworthiness.
catamaran with control fins are shown.

The experimental results performed in KRISO model basin for the high speed
The motion responses such as displacements and

accelerations for the model ship are measured in regular head waves. From the experimental
results the effect of control planes is thought 1o be increasing with speed.
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where  m ' mass of ship
Iy : inertia about y-axis
z * heave
w : heave velocity
8 : pitch
q . pitch velocity
Z  vertical force
M : moment about y-axis
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Table 1 Principal Dimensions of the

Catamaran(KS406)
Full Load
Lpp (m) 1.8
B (m) 0.472
TF (m) 0.1295
TA (m) 0.0570
4 (ton) 0.01929
LCB (m) -0.1109
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Table 2 Characteristics of Control Fins,
Moving Rod and Struts for Tests
of Attitude Control System

{ Model Scale )

Section Fore | Aft
Strat Height (mm)
3 20
? 159.4 | 112.5
Moving O Height (mm)
Rod 180.0 | 143.0
D=4mm
achooze  |SPaN (mm)
Control |~ 135 X2 |1oo X2
Fin =40 mm Station No.
Aft Fin
7 0.5
NACAD015
Chord Height from
=60 mm Base Line (mm)
Flap Chord
=15 mm 8 l 3

a. Accelerometer

b. Resistance type Wave Probe
¢. All Movable Fin

d. Fin Drving Motor

e. Towing Rod

f. Fin Driving Motor

AET, BAKE, MdE, olFr, daEt. 39

g. Flap type Fin
h. Heaving Rod
1. Motion Guage Rod

Fig. 2 Test Arrangement for the Attitude
Control System of the Catamaran
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Fig. 3 Block Diagram of Attitude
Control Syatem
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Table 3 Test Condition

Speed (Fn) 0.548, 0.786, 1.014

Wave Length
(\/L)

1.5, 20, 25 30

Figd 9 Fighol a5z &3
H7F BeA low 2y Oje] HE FES
Aolg &= @ Agoln, 7 RERE X}‘ﬂ
g Algtsted 1 A#E vwdich Bl
5 Fighel 4% $%at o} &% 717 ﬂia =
AE B F Uik

Fig6 T} Fig7ole F58¢9 ddtegel g

"
0.0 4.0 8.0 12 16,020, 0

. eave Dis.(mm)

L
2016 020 62

. i T R S S S S S
0.0 4.0 3.0 12.016. 020 024 022 0 >0 1 9.0 4.0 & 0 312.016.020 024 028 02320
Time(eecd Thnei o)
24 0 -;—111 0o
Es o E
B mmm||HHHHHIIHIMnmhm -
= i 'IH«‘lHIHH'”' =
2-8,0 5—5.0-
E= 2

TN TS S T |

SR VN SO NN SN S |

P T ¢} S NN T SN SN S\

24, ob—

0.0 4.0 8.0 12.016,020.024.028.03?

Time(sec)

Fig. 4 Experimental Results in Regular Waves (ML = 2.5,
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7. ‘Heave Amplitude, ¢, ‘Wave Amplitude
(* : without control, [_] ‘@ with control)

Fig. 6 Effect of the Control on the Heave
Motion of the Catamaran in Regu-
lar Waves
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Fig. 7 Effect of the Control on the Pitch
Motion of the Catamaran in Regu-
lar Waves
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