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Summary

1. Title

IT.

Performance Test of Tave-Current Flume and Instruments

Siginificance and objectives of the study

As Lhe domestic industry is developed and the population is increased
rapidly, the demands for the development of costal and ocesn resources has
been increased. Applications of costal and ocean engineering to the
construction of pan-made structures and to the prediction of environmenial
changes caused by the development has been recognized wery important, There
are three different application techniques for sclving those prablems. They
are the numerical approaches, experiments, and field observations, In
particular, the experimental techniques can verify the performance of the
nuoerical one and reproduce the field condition in laboratory scales in
order to several alternatives. The present status of costal and coean
engineering in the country has put emphasis on the numerical modellings
only. Therefore, the experimental modellings should be incorporated in Lhe
soluion techniques to achieve the balanced development of the expertise in

the country,



2. In lhe present study, it is carried out the calibration and performance
test of the 2-dimensicnal weve-current flume wilh available analag Bensors,
for the efficient applications of the flume to the problems of the costal
end oceann engineeriag. The flume was comstructed by the 1990 ercowsent
project (BSPE 00166-276-2) in KORDl. The automatic cantrol syslem of the
wave makiog devices and snalog sensors is construced, and Lhe efficient

data acquisition and enalysis system is alsoc establiched,

I1I. Coptente amd results of Lhe study

1. Calibrations and performance tests of the flume
- Regular and irreguler waves
- Reflected wave absorbing filter
- Inclined absorbing system of the flume

- Current making system

2. Calibrations of the analeg sensors
- Wave gauge
- Propeller current meter
- Pressure transducer

- Load cell meter

3. Establishment of the control and data scquisition systenm

- Construction of control room



- Establishment of the center-oriented automatic control

and data acquisition system
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Photo 2.1.2 Piston type wavemaker and fesd back sensor,
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Photo 2.1.3 Wave abeorber at the end of the flume,
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Table 2.4.1 Caliberation factors for wave probes

Vave probe Calibration factor
Probe-1 0, 00019649
Probe-2 0, 00027009
Feed back sensor 0, 00008952

N\

l

\ Wave probe

m—— Water level

go['ﬁu

Fig. 2.4.4 HKave probe calibration,
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7) Rujdeo] Agths AMEHIG gHYVTE Fig 2.4.500 visfiis Tablel 4.2
o} g}, AMEHZEY Yol Fulzal & ol &4=¢1 Frk§ AP

Tahle 2.4.2 Spectral dansity for two white noiges,

Frequency (Hz) Spectral Value (M sac)
FHITE] 0.09 0,00
0.10 0.0
1.30 0.03
1.31 0.00
WHITEZ 0.59 0, 000
1.00 0.005
2.00 0.005
zZ0m 0. 000
0.04
n
Lt
[ WHITE 1
o o034
£
Fny
2 o2
4
a
B
= 0014
a WHITE 2
i N
0 T T T T
o} o5 ' 15 ? 28

Frequency (Hz)

Fig, 2.4.5 Banded white moise spectra for fluee calibration.
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Table 2.4.3 Correction factor (Cry) for WHITEL

Spectral Density (m2sec)

Correction Factor

Freq. (i2) Measured Target Csq
0.1 0. 00003 ¢.03 3.6
0.2 0.00010 17.3
0.3 0,00015 141
0.4 0, 00032 9.7
0.5 0. 00054 7.4
8.55 0. 00085 6.8
0.8 0, 00050 7.7
0.7 0.00116 5.1
0.77 0. 00140 4.6
0.8 0.00132 4.8
0.87 0.00170 42
0.9 0,00160 4.3
1.0 0. 00106 5.3
1.1 0. 00080 6.1
1.2 0. 00040 8.7
1.3 0.00020 12.2

Tahle 2.4.4 Correction factar (Cr;) for WHITE2

Spectral Density (m?sec)

Correction Factor

Freq. (Hz}

Measured Target Cry
1.0 0. 00016 0.005 5.6
1.1 0. 00039 3.6
1.2 0, 00029 42
1.3 0, 00027 4.3
1.4 0.00022 4.8
1.5 0.00012 6.5
1.6 0. 00006 9.2
1.7 0. 00005 10,0
1.8 0, 00003 12.9
1.9 0, 00002 15.8
2.0 0, 00002 15.8
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Table 2.4.5 Correction factar (Cfy) for wave Flme

Correction Factor Correction Factor
Freq, (Hz) Freq. (Hz)

Cs1 Cr)
0.1 3i.6 1.0 5.5
0.2 17.3 1.1 19
0.3 14.1 1.2 4,2
0.4 9.7 1.3 4.3
0.5 7.4 1.4 4.8
0.55 6.8 1.5 6.5
0.6 7.7 1.6 9.2
0.7 5.1 1.7 10.0
0.77 46 1.8 12.9
0.8 4.8 1.9 15.8
0.87 4,2 2.0 15.8
0.9 4.3
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Tahle 2,4.6 Correction factor {Cf2) for seastate 1

Spectral Density (wsec) | Correction Factor
Freq. {Hz}
Measured Target Crz
0.9 0, 00042 0. D002 1.0
1.9 0. QD055 0, 00200 0,545
1.2 0, 00020 0. 00020 1.9

Table 2.4.7 Correction factor {Crz} for seadtate 2

Spectral Density (m?sec) | Correction Factor

Frea. (i) Measred Target Ciz
0.45 0.0024 0. 0024 1.0
0.5 0. 0027 0. 0038 1.41
0.54 0.0024 0.0024 1.0
0.6 0.0017 0. 0010 0.59
0.7 0. 0006 0, 0006 1.0
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Table 3.1.1 Analog pensora

Sensor T 3 &£ =
Current Meter 4 channel &84
Pressure Transducer 12 channel LI -% |
Load Cell Meter £ channel g A&

Wave Gauge 16  channel oA &
Hot-film Sensor 3 components g 2AS
LDA 3 cooponents VHAS

Table 3.1.2 Calibration factor for Aata acquisition channels

Channel No, | Calibration factor Channel Mo, | Calibration factor
3 0, 004885517 10 0, 004875554
4 0. 004878734 11 0. 004884325
5 0, DO4875006 12 0, 004882753
6 0. 004869131 13 0. 00487981 L
7 0. 004884944 14 0, 004881985
8 0. 004875022 15 0. 0048801580
9 0. DO4876214 16 0, 004879335
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{a) Sensor

{b) Amplifier

Photo 3.3.1 Pressure transducer and axplifier,
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ELIEA

¥ 3dAzie ArgAdake ohEt U

1) Mg T80l dAsta 213l TN falce] AU FA =P
AE o[ Rl FFT(of LETLIE A ol HER 24PT)

2) DATA ACQUISITION UTILITY — 1, ACQUIRE TEST DATA — 1, RN TISTR AwWela
Steady State 23 Hwiefs Mt L=} gl 2ol sidelE A/D o]
Qdofl ZHBI=® FFHIY A 2Pulxkg ZHYC Sleady State J& AP
gt

3) MG 32 RHIZEof Baich o] o] M) AL M2 B}
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a4y ME555EE{Load Cell Meter)2| AlR
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E Alph-3000 3%7|(RY HBM Al AF )2t AMEE UM 2= AAEE FIYY
< 9t Load Cell 471, ¢t ¥g {AY o+ 3l Piezoelectric Pressure
Traneducer 87§29} F2F HHE J3Y 5 2= v Strain GaugeE g5
tHPhoto 3.4.1 B2), °© FRAE WM Be)x Agd 1, 2.5, § Volis2 4
Uy 4= ol AC FK7] 2 A1 1, 5. 10 VoltsE AWy 4 2l IC 387 4 )
W2 gEe] gk o] 3879 Jhg & 53L& AMe) AU E 2P T A
oo, 2384 FHFUK + 10 VoltsZ 23 o] AP Eele HYsE I
iy 4 gith: Moloh webd, ATE MM Mol AU AR SAH8E
sl AYgct el PUY FAL /Y ¢ vk AR Zake AgA "
wg 2 Huol, PlelME FRole] BAYe tislM Jattrlz gk

4.1 HEYx

A= ubyo gy Uiie B A aWE ol #ste A Y g o8l
=Wy B TR ok o] Fophdel 23 A AN g3t Ach

URe| 2 AJuE olR8Hx Wy

1) $%712] CAL key@ EtL o] of £57]1% 1.00V/ve] 2P Al2¢& T4

Eil=4
2) RANGE FIME potentiocmeterS EW2jol AR MM 2] AE(Sensitivity: aV/vial
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{a) Senscrs

Photo 3.4.1 Load cell meters and amplifier,
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T B1Bg olR sk W

1) AHgstgel thslod Indication Ilo] iz X =% &Y 'Y (Measuring Range)
' dugict

2) Male] Calibration 3}F-& 71¢ct

3) AHg#13e| Indication Z12p AHESLER FINE ZHUARE Zajgich,

A7) # rAAANz AMe siahalz shEat #YNY Ee Digital indication
2 Alelel] A7 Eajsl= Strain Geuge F= Inductive trensducer?] IR%F
pAol A B2 glen], FARYUYUY FR, o T2 WHE o= ik
AHgstol e Fdsich d#ful, Habe Mo FRA Alelel dloel Mg Holgof
21 Mgo] AF 2] Yok7] wiEel Hol¥ Yolst vl Fe(e} 10m o) A4
of AL heln], Fale] Wby Majoll widte] majo] YU wo] S Aol
L7 Bxigh, Hol¥ ol T Aol g wholr].

4.2 o3 &9 dM2 MR

#1543 MAZ Load Cell, Pressure Transducer$} Strain Gauge §e] 4loni
ol MiGo| F5] Strain Gauge A1 0T Tadxlol ql7] wfile] ApgibHe & g
ol ARkl ARy & ohgst gl

1) AMed shze] 7ieix] 2] el 871 Auwo - rare key® AHE8}A Digital
indication gto] o] HE& g}

2) Axel shpel ZiiA Aelogd FHI[Y range dislk TUs] FRI18 &
YHglo] £ 10V olule] Hol2l=g gk AH YL Y=g FPsU¢ Y
tig #17] #lsle] Ao §ABgte] ZHgAold 1 10 Vo A= Yl
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3) DATA ACQUISITION UTILITY A Es]o]F o8l R Melg = gl
4) &5 MotS DFRIVID Channel Utilityl AHRele] HAelnal o= dlges o
b}, HBA L cHE Yot

EWM3Y] (aVsY) AR (V)
ZRB)F - 4 Hisyste
AX 2 e (V) Z4Hqk (V)

Tahle 3. 4.1 Characteristica of aoalog Senfors

Semsor Serial Mo, Se?:;x\;lty Mominal lcad Bn?frn;l::)}tage
Load Cell: D77718 .00 100 kgf AC/DC 5
UZA 077719
077720
7721
Pressure BILEIL13-D02 1.70 5 psi Ic 10
Transducer 85LB9L13-D03 1.41
{Entran): 89LA9L13-D04 2.01
EPX series 90B&IL13-D04 1.37
90B50A1 9-0 1.35
90BI0OALI-C02 1.9
90B90AL9-C03 0.88
90B90A19-C04 0.61
Pressure 284875 10,00 200 Kpa Dc 10
Transducer 284876 200 Kpa
{Druck): 290469 350 Kma
PIXR 911 290470 350 Kpa
292062 1500 Kpa
292083 1500 Km
280763 3500 Kpa
280764 3500 Kpa

= 106 —



4.3 HM9 g

Hxl HRafsr olE MM d=, B Mo Y8, o H2)A Aspe
Table 3.4.1 Yl

Table 3.4, 104 2l RAH Load Cell Meter= &F Hezla] #glo] 5 Voltssl7]
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BEAZS Yo A&l dido| BAE A EoaF Jl8fs Hol ulgAsid,
A=Y 292 Mo 478G dod + oIy sl s%o} gir}, £, 7Y
Hxals Maie) QS 2y 4 olenz oo P2 FIS AT dMF
AXSH spd e algela] uolot it ole} o] Mol HML HEZ7|
Aol mel HaRE, APFol oo BEZQ Abejolid M) AH2EE Y o)
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YA AT RAY Alpha-30002 Strain Gauge Typed] MAEE 58U 4 917]
2ol £ A 3ol A% Druck pressure transducer’™ Alpa-30000] 38
AR 4 ol o] o] Alm-30008) &Y 4 (Measuring range)§ T8I &
A4 A= = + qch ok, o] Afole Druck Transducer?] A plug®
Alpa-3000e] UTF WA A FH o} Ych

44 R

Load cell2} Pressure transducer?] ¥-3-8-# 2A}s|7] Hélod, Tja)-BF Hybs
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Photo 3.5.1 HWave gauges and amplifler,
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