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The experimentation and its feature of the irregular wave generator
in Cheju National University

Nam-Hyeong, Kim and Kyeong-Tae, Kim

Department of Ocean Civil Engineering, Cheju National University. Cheju-do 690-756. Korea

This paper represents a general description and its feature of the irregular wave generator, which was
settled in the Coastal & Harbor Engineering Laboratory of the Department of Ocean Civil Engineering.

Cheju National University, in January 1998.

The irregular wave generator is designed to generate regular wave and irregular wave. The wave hight.

wave pressure, wave velocity and sand surface in the wave flume were measured with standard instrument

respectively.

The results of the experimentation were almost satisfied except on sand suface measuring
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Fig. 1. The sketch of irregular wave generator.
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Table 1. The characteristics of irregular wave

generator.
Wave Generator Type Piston Type
Wave Height 0.2m~0.8m
Wave Period 05~2 sec
Torque 97.5 kg - cm
) ) 08m( W) x1m( H )
Dimension wo0m( L )
Material Girder-H beam x Zsheets

Multi hole plate and
stainless steel installed at
both ends of flume

Wave Absorber

AC Servo Motor 1.5Kw
Speed Control Range 113,000
Wave Length 02m ~ 10m
Temperature 0 ~ 40C
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A

Table 2. The characteristics of wave height meter.

Mesuring Range + 25¢cm
Response SHz
Stability +1%/24H  within £1%/10°C

Using Channel 6-channel In 1 case
Dimension 43W x 762H(mm)
Calibration 1L 1/2. 1/4
voltage

Qutput Voltage +25V

Qutput Current +20mA

Temperature .
Effect 0 - 40C
Power Supply Ac 100V£10V
Linearity T+05%
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Table 3. The characteristics of pore water
pressure gauge,
Type P-306A-03
Permitted Range 0.2kef/cm”
Sensor Output L00OMv F.S
Sensor Qverldad 150%
Permitted Temperature -15C~75¢C
Cable Length 3m
Operating Temperature | 0.05% Ro/°'C (0~40C)
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Table 4. The characteristics of electromagnetic
current meter.

Size of Sensor

Diameter 20mm

Depth Capacity 3kg/cm”
Cable Length 10m
0~ £25cm/sec
Measureing Range 0~=x50cm/sec
0~ +250cm/sec

Time Constant

0.5sec, 2sec, 10sec

ZH

Specification of the Spectrum
of Surface Wave Profile
(Target Spectrum)

4
Modification by the Transfer

Function for Wave Generation

A

0.5sec, £2% or lem/sec
2sec, £2% or 0.5cm/sec
10sec. £2% or 0.5cm/sec

Accuracy

Spectrum of th

y
e Displacement

QOutput Signal 0~25V at 0~=+250cm/sec
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of Wave Paddle Motion

4
Input Signal for the Position

of the Wave Paddle Motion

v
F Wave Generator Test ]

v
Analysis of Generated Wave

Spectrum

Comparison with
Target Spectru

Fig. 2 The flowchart of practice in irregular wave
generator.
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Table 5. The experimental conditions.

Casékmdmom Depth(cm) | Period(sec) :::lf(c::)
case 1 70 15 10
case 2 70 15 7
case 3 70 2.0 10
case 4 70 2.0 7
case 5 60 15 10
case 6 60 15 7
case 7 60 2.0 10
case 8 60 2.0 7
case 9 50 15 10
casell 50 15 7
casell 50 2.0 10
casel2 50 2.0 7
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Fig. 3. Energy-spectrum in case 1. Fig. 4. Energy-spectrum in case 2.
(h=70cm, T=1.5sec, H=10cm) (h=70cm, T=1.5sec, H=7cm)
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Table 6. The maximum energy density and peak
of frequency.

. Peak | Significant
Maximum Peak Period | Period

Energy E | Frequency f /N Tus

Fig. 3| 487 0.859 1.16 1.09
Fig. 4] 239 0.859 1.16 0.89
Fig. 5| 4.03 0.625 1.60 1.09
Fig. 6| 181 0.625 1.60 0.94
Fig. 7| 451 0.781 1.28 110
Fig. 8| 232 0.781 1.28 0.92
Fig. 9| 452 0.625 1.60 117

Fig. 10| 229 0.625 1.60 0.96
Fig. 11| 360 0.781 1.28 0.92
Fig. 12| 190 0.781 1.28 0.92
Fig. 13| 230 0.547 1.83 1.09
Fig. 14| 146 0.547 1.83 1.0
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