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Fundamental Studies on the Motion of Marine Culture
Equipments in Ocean Waves

I. On the motion of a cylindrical float

Toshinori KoBavasur,* Fujio KoBavasar* and Osamu Sato*

Abstract

It is an important problem to protect the marine culture equipments from
strong waves, so that the motion of equipments in ocean waves may be solved.
The purpose of this study is to solve the heaving motion of a cylindrical float in
order to apply it to the motion of culture equipments. According to the answer
of differential equation, the distance from the still water level to a fixed point of
the cylindrical float was solved as a function of the proper period of the cylindrical
float, the wave height and the wave period.

We used a vinyl chloride tube instead of the cylindrical float, and measured
the distance in the experimental wave tank by the method of an 8 mm cinecamera.

Comparing the calculated value of the differential equation with the experi-
mental value, the results did not show good agreement except for a part.
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Fig. 1. Explanatory figure of the relation between the wave and the cylindrical float.
P: fixed point at the still water level
z: distance from the still water level to the P point
y: distance from the still water level to the face of the wave
H,: wave height
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Table 1. Properties of the cylindrical float.
number of outside inside cross-sectional ight
cylindrical diameter diameter area v;;,’lg
float d (cm) (cm) A (em) ®
No. 1 2.10 1.88 13, 82 614
No. 2 2.10 1.88 13, 82 1130
No. 3 2.10 1.88 13. 82 1470
number of length of natural period, natural period
cylindrical cylindrica float (measured) (calculated)
float (cm) P,, P,, P; (sec) | Py, P,, Py (sec)
No. 1 60 P,=1.40 P/=1.37
No. 2 66 P,=2.01 P,/=1.83
No. 3 60 P,=2.49 Py=2.07
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Fig. 2. Schematic figure of the wave generator.

A:

absorber

B: flapper

C: cylindrical float

T, MEOTEHL AL 5T THREHEME Fo 10 83, BEOLTESICONTE, LRBIEBHE
DAL AR E Rz, TRBCEED L@ KEL Z2WEEATEREZ UL, AN
PR IZIE 7T0cm, B3 1400cm, ZES 100cm TRZITFRT 7 7 v 2~BObDTH 30 BED
BoKED 5 OFEM (X) L EREOHAKED S DEN (y) it Smm BEHE (8 2 < /sec) THRELIZDSL
A2 Y~ CEEL THARS 12,

-]
—

™
1

(cm)

//('2\

HERLER

BEREOEE A (Py, Py, Ps) 2 BEOEM (T) & ORNBRD S Pr, Po, Po<T OHADEE) 2 X
3~ 8T, P1, Py Pe==T DF{ 2RI~ 11 12, P2, P:>T O HFHRK 12, I3 2 2hFhT

o

Distance
A~
1

&
)

/

Ay

T T T

1 2 3
Elapsed

4 5

time (sec)

o
~-

experimental points
experimental curve

theoretical curve

Fig. 3. Comparison of experimental results with theory.
P=140sec T=2.60sec H,=10cm 7'/P=1.86
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Fig. 4. Comparison of experimental results with theory.
P=140sec T=231sec H,=8cm 7T/P=1.65
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Fig. 5. Comparison of experimental results with theory.
P=1.40sec T=2.31sec Hy,=5cm 7T/P=1.65
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Fig. 6. Comparison of experimental results with theory.
P=140sec T=2.0lsec Hy=12cm 7T/P=1.43

— 117 —



I ok Kk E & ® 252). 1974

RIGRFAREECL, HEASETENTETO RERERML Dizsbickd 3 (K9, K10,

X 11),

UL, T/PH1 X032 -1tM12, K13 TiZdHERoBSN EBHET YL

Y, FEOETENMELEN (6) RTRDIEI H bPIVHEZ S TVE L e b s, 2t
KIEDIEEE U TKOEEBRZESD b, BEVEOETHRCBEIL 2T LT, T/PIWNIVES
REEVEL BEII:Zp - v 0EEBS5bh, K12, K13 TOERAVSETEAIH

BE o

LADLBDOND, 4% (2) RCHMEEE AnBRNE2ED T/P O KOFEHEI oW

TRW—EZRZbDELIIL,

5
@ .
2 O : experimental points
[
g ~———: experimental curve
-87 -~—-.—: theoretical curve
T T T 1 T T T 1
1 2 3 4 5 6 7 8
Elapsed time (sec)
Fig. 7. Comparison of experimental results with theory.
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Fig. 8. Comparison of experimental results with theory.
P=2.49scc T=2.60sec Hy=10cm 7T/P=1.04
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Fig. 9. Comparison of experimental results with theory.
P=140sec T=14lsec H,=18cm 7T/P=1.01
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Fig. 10. Comparison of experimental results with theory.
P=2.0lsec T=2.0lsec Hy=7.5cm T/P=1.00
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Fig. 11. Comparison of experimental results with theory.
P=249sec T=231sec H,=gcm T/P=0.93
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Fig. 12. Comparison of experimental results Fig. 13. Comparison of experimental
with theory. results with theory.
P=1.40sec T=1.10sec P=20lgec T=1.41sec
Hy=15.5cm T/P=0.78 Hy=18 cm T/P=0.70
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