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Experimental Comparison and Analysis of Measurement Results Using Various

Flow Meters
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Abstract : Discharge data examine the process of hydrologic cycle and used significantly in water resource planning
and irrigation and flood control planning. However, it needs lots of time and money to get the discharge data. So
discharge rating curve is usually used in converting discharge data. Therefore reliability of discharge rating curve
absolutely depends on quality of discharge data. Many engineers who study hydrologic engineering make high
quality discharge data to develop reliable discharge rating curve. And they carry out research on standard and
method of discharge measurement, and equipment improvement. Now various flow meters are utilized to make
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discharge data in Korea. However, accuracy of equipment and experimental research data from measurement are not
enough. In this paper, constant discharge flowed through standard concrete channel, and the velocity is measured
using various flow meters. Also Discharge is calculated by measured data to compare and analyze. The equipment
for the experiment is Price AA(USGS Type AA Current meter), flow meter, ADC, C2 small current meter, flow
tracker, Electromagnetic current meter. The discharge got form various flow meters which are widely used for
discharge measurement. The various depths of water were examined and compared such as 0.30 m, 0.35 m, 0.40 m,
0.45 m, 0.50 m, 0.55 m. The experiment progresses a round-measurement on 6-case. Wading measurement(one point

method :

the 60 % height in surface of the water) was applied to improve creditability and accuracy among

measurement methods. USGS Type AA current Meter, Flow Meter, ADC, C2 Small Current meter got the certificate
of quality guaranteed. So the results of experiment were used to compare discharge. The Results showed the
difference based on USGS Type AA current Meter at average discharge and velocity. Electromagnetic current meter
made differences over =+ 10 % and Flow Meter made differences under + 10 %. Also ADC, Flow Meter, C2 Small

Current meter made differences under = 5 %.
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Level meter Controller box

Fig. 1 Level meter Controller box
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Fig. 2 Dimension of Hydraulic experiment
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Fig. 4 Measurement range and distance

Type AA Current Meter, (b) Flow Meter, (c)
ADC, (d) C2 Small Current Meter, (e) Flow

Tracker, (f) Electromagnetic Current Meter &
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(a) USGS Type AA Current
Meter

(f) Electromagnetic Current

(d) C2 Small Current Meter (e) Flow Tracker
Meter
Fig. 5 Measuring instrument for Hydraulic experiment
Table. 1 Characteristics according to measuring equipment
Water velocity Depth Temperature Test
Name measurement measurement measurement Accuracy Report
(Range) (Range) (Range) P
USGS Type AA Current 0.03 m/s to 7.5 - 20 C to
0 1.2 + 1% Y
Meter(a) m/s to m 70 C 7 es
0.03 m/s to - 17.8 C to 149
+
Flow Meter(b) 7 5m/s Oto1l5m - 1% Yes
- 0.2 m/s to 2.4 -5 T to
AD 0 to 5.0 + 1% Y
C(c) s 050m 35 ¢ o es
0.025 m/s to 2.0 -20 T to + 0.01 % or
C2 Small Current Meter(d) s Oto 1.5m 60 C + 05 % Yes
0.001 to 5.0 -20 Ct
Flow Tracker(e) I:I]]//SS 05 Oto 1.2 m 50 0 +1% No
Electromagnetic Current 0.5 m/s to 5.0 . . B
Meter(f) /s Oto 1.2 m 0 TCTtob0 T No
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(a) USGS Type AA Current
Meter—Measurement

(b) Flow Meter—-Measurement
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(c) ADC-Measurement

(d) C2 Small Current
Meter—Measurement

(e) Flow Tracker—-Measurement

(f) Electromagnetic Current
Meter—Measurement

Fig. 6 Figure of Hydraulic experiment
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Table. 2 Condition and range of Hydraulic experiment (Ex: average water lever 0.45 m)

e Wi | 0| eorint | Fowtonso
USGS Type AA Current Meter 13 4.388 0.326 1.429
Flow Meter 13 4.388 0.328 1.439
ADC 13 4.388 0.317 1.389
C2 Small Current Meter 13 4.388 0.338 1.481
Flow Tracker 13 4.388 0.330 1.447
Electromagnetic Current Meter 13 4.388 0.421 1.846

FEARE T WREe e 7)7IE[USGS
Type AA Current Meter, Flow Meter, ADC,
Small Meter,
Electromagnetic Current Meter) §HFZ4& A
Alatlon, 7171 S43 el dig BladAs
3Tk Wb B9 0.35 mel )71 9y
ST = (@, a)Z&ol~ F5A4(0.917 m¥/s),
(b, bHYFUHE FHA0.915 m¥/s), (c, cNFSY
A YAE 554(0.926 m¥/s), (d, d)C2 F57)
(0.937 m¥s), (e, eNZ2% E=A(1.027 m¥Ys),
(f, OmlE §5701.246 m¥/s)el F3HQe]
2HdE A, g Zgols fH47(0.268
m/s), FE FEA0.268 m/s), 2S94 A

Current Flow

[ USHS Tyoe AA Current Meter
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Depthim)

(a) USGS Type AA Current Meter Velocity
distribution map

g 55400271 m/s), C2 F&AI0.275 m/s),
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Z234 OAE F-5A41(1.389 m¥/s), (DC2 355
A(1.481 m3/s) ()EF=2F EFA(1.447 m¥/s),
(OrkzdlE FE5A(1.846 m¥/s)e FHQS B
, B RES Zopolx §54(0.326 m/s),
e F9A40.328 m/s), 294 YAE {5
A(0.317 m/s), C2 F%7(0.338 m/s), =9
E7(0.330 my/s), vkl §-47(0.421 my/s)
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71714 ol gk 1325 YehlAH

32

al

. USGS Type AR Current Meter
FReturn)

Velocitylm/s)

Distancelim)

Depthinl
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C2 Smail Current MeteriReturn]

(b—b') C2 Small Current Meter Velocity

map distribution map
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(c) ADC Velocity distribution map (c—c") ADC Velocity distribution map

Flow Tracker L2 Flow Trackerfesum]

odo 1 Fiow Meter

(e) Flow Meter Velocity distribution map (e—e') Flow Meter Velocity distribution map

Bectromagnatic Curment Meter Eeciromagnetic Current Moter
o (Hetim]
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(f) Electromagnetic Current Meter Velocity (f-f') Electromagnetic Current Meter Velocity
distribution map distribution map

Fig. 8 Velocity distribution map about average depth 0.55m
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(e) Flow Meter measurement (f) Electromagnetic Current Meter measurement

Fig. 8 Measurement graph

4. A =2 Flow Tracker % Electromagnetic Current
MeterE A9J3k USGS Type AA Current

B oAM= 143t SAZE FRolA Meter, Flow Meter, ADC, C2 Small Current
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- 102 -



Current meter)® HE 23 HAHH L HAa AP= U o
o] glof Tl ~fEAE VEo R nhvlE 19
&7 £ 10 % o, ZESEDA £ 10 % Muk
e, 2vkd OAdE A R C2HF FEEPH2007) 2007 Al IA
EA= £ 5 % vwke] Ao} s AT FEFHUE ANFETFEAL(2007) AL e
AT, S=ga0] 1A
FHEHH2007) 2 7129k 88 A7t
Zre =2 AEE, F8H2008) FALLANY: Fr)A 7

Streamflow Measurement Manual, TR 2004-01

2

B ATl Has FA AREEFAARAY

R BAREA FH92EE alghEel 8 OFFH4Y 1 09d 11¢¥ 03¢
HARE ¢ A TEE RS AT Fxs) OAAeI= Y = 09 11€ 06
o FAoR B HAYS VA & F e A 7 OAAIEY @ 109 04€ 309

- 103 -



