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On the Motions of Training Ship, the “Tenyo-Maru” in Waves
by
Sueo Takashima, Soutaro Mizutani, Satoru Saneto, Shin-ya Shimokawa,
Kojiro Motomura, Yoshio Sumikawa *? Kota Nagatomo
and Hiroyuki Sadakane

For the purpose of clarifying the motions of training ship “Tenyo-Maru” in waves, motion
experiments were carried out. And the following results were obtained.

{1) The mean double amplitudes of roll, pitch angle and the mean values of acceleration on X,
Y, Z-axis were estimated by spectrum analysis and statistical analysis of double ampli-
tudes. Either of the analyses brought the same result. The double amplitude of roll and
pitch angle, the acceleration on X, Y, Z-axis were {found to follow nearly Rayleigh dis-
tribution. '

{(2) Relation were clarified among the heading angle of the Shlp to the wave direction, ship
speed and the motion in waves.

{3) The correlation between the motion and the acceleration on X, Y, Z-axis and the correla-
tion between X, Y, Z-axis were made clear.

{4) The values of acceleration on Z, Y and X-axis were large in that order, and the maximum
value on Z-axis showed 0.29g

{(5) The resultant vector of acceleration on X, Y and Z-axis increased rapidly as the ship speed
increased except in case of quarter sea. The resultant vector of acceleration in drifting
condition showed 0.12g.

L UTHAS - BEICHEBR E R BEE S A b, TOWIKRT,

. gars HEEIR OB ORI R 1D 2 Lk, IR OB

M R E B L O - e E ﬂ’J LY b0, LI, SRR OB B & UTHAE - DIEAT D S B
A A S N v S C ORI R IR L, TRREH B ETHEETCHL,

PR TR B o AT OIEEIE S & Uﬁ)&ir:f}!bi jiry BAFIG04E 5 A 29 FISHE L L 7 R KA 4 %72?;‘-.5){[‘

S, W oRet, BT, RRPEORY B (ZAE) &, AL 2 W 2 LCwady, BIHRMG

* 1 KEERSERRIP R U 4511735, 198845 7 H12H % HL
Contribution from Shimonoseki University of Fisheries, No. 1173. Received July, 12, 1988.
v 2 SR EM A

Tenyo-maru captain on the day of experiments
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Table 1. Principal dimensions and conditions
Ttem Experiments Light Load Full Load
Condition Condition Condition
L, (m) 51.00
B (m) 10.40
D {m) 6. 44
dr (m) 2.58 1.77 2.95
d, (m) 5.14 4.72 5.28
Trim (m}) 2.56 A 2.95 A 2.33 A
w (ton) 1145. 05 847. 26 1240. 55
KG (m) 4.46 4.78 4.01
GM (m}) 0.76 0.51 0.93
T, (sec) 9.3 13.1 8.7
G, 0.558 0.513 0.583
C, 0.643 0.610 0.663
Cp 0.823 0.733 0. 861
C, 0. 868 0. 841 0. 880
RN A——— \

Fig. 1.

Body plan and contours of stem and stern of the ship
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Table 2. The condition during the field experiment

Item Condition

Date 1986.11.11~12
Depth (m) 94~104
Weather be
Wind direction NNE~NE
Wind speed (m/sec) 5.0~7.3
Wave height (m) 1.0
Wave period (sec) 2.6~3.8
Swell direction NNE
Swell height (m) 1.6~2.0
Swell period (sec) 7.0

Prrahog wave et 7 sec

e e ™

Wind speed o8 gy Je

Prevailng wave direction: North apan sea

Significant wave height: 0.8 (m)

Honshi

Fig. 2. Coastal wave analysis chart on 12th Nov. at 09: 00
and experiment area
Notes —: prevailing wave direction
@ : Selected point in the adjacent seas of Japan
(35°00°'N, 130°30°E)
¥ Selected coastal areas
O: Representative point (34°15'N, 130°00°E)
X :Experiment area
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Fig. 3. Spectrum of ship motion during drifting in beam sea
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Fig. 7. Histograms of double amplitude when ship’s speed is 4kts in head sea
Note Curves are obtained by the Eq. (1)
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Table 3. The correlation céefficient between double amplitude and acceleration

Roll Pitch Yaw
H
X -0, 3327 0. 6007 -0, 3185
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Fig. 21.  Correlation between X-axis accel and Y-axis accel., Y-axis accel. and Z-axis
accel. and X-axis accel. and Z-axis accel,
Notes R:Correlation coefficient
A, B:Regression coefficient
————: Obtained by equation,
Y=A+BX
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X : The value during drifting
A : Obtained by the Eq. (3)
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