CRERIRATRE B13% H45 WEBE (BHSIETR)

FRBGK R IRFT D HEREZ D T
— FEARR RN & D ABRER —

—x

=

JC

W

PR G A G % E* o OH

=+
=

#
Experiments on the Ship-Borne Wave Recorders

By
Yoshifumi TakaIsHI, Naoyoshi MATSUMOTO,
Taihei YosHINO and Toshihiko SARUTA

Abstract

Two kinds of the ship-borne wave recorder for the actual ships were tested. Both
recorders consist of the relative wave height meter and the vertical accelerometer. The
telative wave height is measured by the different manner for each other, the one is radar
and the other supersonic distance meter.

The wave spectra measured by these encounter wave recorders were compared with
those measured by the buoy wave recorders of various types as well as by the wave mea-
suring tower and good agreement has been obtained provided the moderate wave height
and the low forward speed of the ship which was the case of the comparative experiments.

Model experiments on the encounter wave recorder at the bow of ship was also carried
out and it has been shown that the encounter wave recorder at the bow is reliable to mea-

sure the waves with sufficient accuracy if the ship sails in beam seas.
It is recommended that the encounter wave recorder at the bow is to be used in low
and moderate beam seas while the wave recorder at the ship side is useful in the severe

head seas.
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Fig.3 General arrangement of the encounter wave recorder for the ship

Fig.4 Encounter wave recorder on the
Seiun-Maru

Z W BT OKETEEES Table 1 1IRT L4 b
DThHhd, FLHEREBEF AT LD 7y 7H%
Fig5 271,

L — RS R BEER T ORI, BEERFER L
NC, BIEHEELSKE O, RSB EY W,
RIBRIRE, [EDEELZET Lo, BERERY
BWFEONELE T2,V — 70l B ik $139.65
GHz, Z # B £137.6875 MHz TH %, h&EH
B2 EEFICELTCFY 7 2L 20 %1k
T 5728, ERESSECIZRBERSOETO S
FA7 %479 & 5 7% feed back B A v ST
5%, ZOHIlE L AfUEELHET S oM

Table 1 Design particulars of the encounter wave recorder installed on the Seiun-Maru
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Item
relative wave height
absolute(encounter)wave height
range of elementary wave
acceleration
artificial horizontal plane

setting apparatus A { roll
(for wave sensor) pitch
ditto B ... { roll
(for accelerometer) pitch

atmospheric temperature
humidity
electric source

Measurable Accuracy
3~20m 0.5%
0~=*7m 2%

1~ 30sec

1~ +1.5g +0.01g
0~ +40° +1.0°
0~ +10° +1.0°
0~ +40° +0.5°
0~ +10° +0.5°
—10°C ~ +45C

0~90%
AC100V 10V (50~60c/s)
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Fig.6 Example of records obtained by the encounter wave recorder
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Fig.8 Wave records obtained by the two kinds of wave recorder

2
m-sec
S BEAM SEA Okt ON BOARD
---~ BUOY

0.4}

03

0.2

0.1

0 Sae’ 1 A Vit YO

0 0s 10 w 15(m g /sZE?
(a)

Fig.9 Comparison of the wave spectra measured
by the ship-borne wave recorder and the

buoy wave meter

) L DBRFORI HFKFEE W RATAT- 12,

(156)

nfsec FOLLOWING SEA
Stw) 7 kt

ON BOARD

051

04

03

02

01




misec M SEA 7K ———ON BOARD
siw) w---= BUOY

Fig.9(c) Comparison of the wave spectra
measured by the ship -borne wave
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(a) (b)
Fig.11 Photograph of the encounter wave recorder at the ship side

Table 2 Time table of the comparative experiments of various wave recorders by the Shintoku Maru

Test | Date : Wave | Shi Compared Wave
No. 73 Time Test Area Dir. Spelzed Rl;corders § Remarks
11 2.15 10:00—10:20 Sagami Bay 0 0kt A C D E
12 10:20—10:40 0 0 A C D E
20 12:52—-13:35 135s 0 B C D
30 2.16 14:45—-15:05 Off Shiono 90s 10.5 C D
41 16:05—16:17 Misaki 45s 13.2 E Octagon-
42 16:19—16:29 0 13.2 al run
43 16:31—16:41 45p 13.2
44 16:42—16:52 90p 12.8
45 16:55—17:05 135p 12.3
46 17.07—17:17 180 12.5
47 17:21-17:31 135s 13.6
48 17:35—17:45 90s 135
50 2.18 11:20—11:35 Genkai 45s 0 C D
71 13:20—13:35 Nada 60p 0 B D E
62 13:35—13:48 60p 0
70 2.19 09:30—09:45 120s 115
80 10:37—10:52 90s 0 C D E
90 11:21—11:36 75p 0 B. D
100 12:55—13:14 90p 115
§ Type of the wave recorders : A Wave observing tower
B Clover leaf buoy
C Pressure buoy
D Pressure buoy
E Acceleration buoy
F Super sonic wave height meter on board
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Table 3 Wave data obtained by the spectrum analysis of the records by the encounter wave recorder

and the visual observations

Test | By Visual F

No. i?jﬁrvzﬁﬁnm) Tp(sec) Hy/3(m) A BHI /3((:m) voE
11 50  0.45 4.4  0.50 0.43 0.44

12 50  0.45 4.8  0.46 0.93 0.62
20 0.75 0.75 1.16

30 20 1.0 3.5  0.51 1.35

41 15 0.8 8.7 0.87 1.20
50 5 0.4 3.4 0.57 0.79 0.92
61 15 1.0 4.5  1.09 0.84 1.05 1.06

62 15 1.0 3.9 0.78 0.88 1.23 1.10
70 40 2.0 6.3 1.35 ' 2.78

80 40 2.0 8.3 1.97 2.47 2.89 2.36 2.54
90 40 2.5 5.2  2.34 2.55

100 50 2.5 5.4 1.63
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Fig.14 Wave spectrum obtained by the encounter wave recorder at the ship side
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capacity probe for measuring the
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