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In this study, the Dilution Method is used to measure river discharge through the hydraulic model test.
the dilution methed is divided into Constant-Rate-Injection Method and Slug-Injection Method in the riv-
er discharge measurement techniques. When the dilution method is applied in the hydraulic model flume,
it is analyzied that the estimated error of constant-rate-injection method is less than that of the slug-in-
jection method, and the result shows that floodflow analysis is more efficient than lowflow analysis as
compared observed discharge with calculated discharge. The result of statistical error analysis shows
that the constant-rate-injection method is appropriate technique for the measurement of the river
discharge.

Therefore, the dilution method among the river discharge measurement techniques can be applied for
the river basin which can't be measured with current meter or unsteady-flow regime in the urban-small
drainage or hydraulic structure equipment area and can be obtained more exact results than any other

discharge measurement techniques.
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Fig. 1. Diagram of the Dilution Method in the
discharge measurement techniques.
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Table 1. Scale factors for model

Characteristic Symbol Scale Ratio Calculation Process
Length Ly 400
Depth L, 100
Area A, 40.000 Ly-Ly = 400- 100
Volume v, 16,000,000 LY Ly, = 400%-100
Discharge Q. 400,000 Ly LY = 400 - (100)**
Velocity 1 10 LY = 100
Energy Slope I, 0.25 Ly'-Ly = 4007100
Roughness n, 1.078 Ly L3P = 40072 100%

Fig. 2. Plan view of the hydraulic model test la-

boratory.
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Table 2. The testing equipment characteristics

Testing Equipment Scale For Use
Low Level Water Tank | B4.0m x L4.0m x H1.5m = 24.3 m® 2 set | Collect testing water
Low Level Water Tank | B4.0m x L4.0m x H2.0m = 32.0 m® 1 set | Collect testing water
1
High Level Water Tank | B4.0m x L4.0m x H1.2m = 19.2 m® 1 set Supp’y constant
discharge
Motor Pump 15 HP 2 set Pumping the water
Flume B0.5m x L4.0m x L84m 1 set | Connect The L.LLW.T.
Discharge Controller D250mm x L12.0m 1 set | Supply the discharge
Sediment Controller Bl.8m(contacting to the water tank) 1 set | Supply the sediment
Upstream Weir Triangular ( 6 = 90" ), H = 0.5m 1 set | Control the discharge
Downstream Weir Rectangular, W = 1.0m, H= 0.5m 1 set | Control the discharge

Table 3. Hydraulic characteristics of the weir flow

Prototype Discharge Model Discharge Discharge Ratio Overflow Depth

Q,(cms) Qu(cms) Q= Q- Q) & (m)
13,420 0.03355 400,000 0.196
12.000 0.03000 400,000 0.188
10,000 0.02500 400,000 0.175
7.000 0.01750 400,000 0.151
5.000 0.01250 400,000 0.132
2,000 0.00500 400,000 0.092
1.000 0.00250 400,000 0.070

500 0.00125 400,000 0.053

100 0.00025 400,000 0.028
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Table 4. The value of conductivity meter(model discharge 0.01750m*/sec)

@ e un

Distance from injection point{m)

Conductivit . .
Division oncHeIviY Mixing | (150 Ms)2%
Left Bank | Channel | Right Bank | Ms(%)
From the injection | Conductivity 126.8 128.3 127.5 958 49
point 15 m Increment 9.8 113 105
From the injection | Conductivity 127.1 129.8 128.6 98.5 15
point 18 m Increment 11.9 14.6 13.4
’q 100
o A,
ge w
.
.2 10
3
= f )
\ [Exaapolitod Mixisg)
\ Leagti(19.5m)
_7 @ zuwe 3y
1
\( 1 i) 100

® AEe 4HAY
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Fig. 3(a). Discharge measurement by the Constant-
Rate-Injection method.
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Fig. 3(b). Discharge measurement by the Slug-In-
jection method.
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Fig. 4. The relationship of optimal mixing degree-
distance curve.
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Table 5{a). The resuit of sampling collection(Constant-Rate-Injection, model discharge 0.01750m*/sec)

Sampling | Sampling | Time | Concentration Sampling Sampling | Time |Concentrati
Number | (sec.) (s) Number (sec) on(us)
River 1 10 123.3 River 10 20 125.2
Concentrati 2 20 124.4 Concentration 11 90 127.5
on 3 30 122.7 after 12 120 345.2
before 4 40 123.6 Solution 13 160 482 .4
Solution 5 50 122.3 Injection 14 230 480.5
Injection 6 60 123.5 (C2) 15 350 460.2
(Cy) 7 70 122.6 16 430 268.3

Table 5(b). The result of sampling collection(Slug-Injection, model discharge 0.01750m'/sec)

Sampling Sampling | Time |Concentration Sampling Sampling | Time |Concentrati
Number | (sec.) (us) Number | (sec.) on(us)
River 21 10 121.3 River 30 40 127.2
Concentration 22 20 122.5 Concentration 31 70 126.5
before 23 30 123.2 after Solution 32 100 292.2
Solution 24 40 121.4 Injection 33 120 481.3
Injection 25 50 122.3 (C2) 34 160 689.4
(cy) 26 60 122.3 35 230 474.2
27 70 122.1 36 300 248.3
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Table 6. The concentration of C (model discharge
0.01750m/sec)

Sampling Number | Time(sec) | Concentration(gs)

1 10 3,660,700
2 20 3,645,000
3 30 3,651,000
4 40 3,664,000
5 50 3,655,000
6 60 3,644,000
7 70 3,658,000
8 80 3,662,000

Mean 3,654,962

Table 7. (C,~C)) value from the Fig. 5(a), (b) (model
discharge 0.01750=/sec)
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Fig. 5(a). The concentration-time curve by the Con-
stant-Rate-Injection. (model discharge O.
01750m/sec)
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Fig. 5(b). The concentration-time curve by the Slu-
g-Injection. (model discharge 0.01750m*/
sec)
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Table 8. The result of discharge measurement by the Dilution Method

Model Constant-Rate-Injection Slug-Injection
Discharge M?asur1ng Conversion Measuring Conversion
(m®/sec) Discharge Discharge Discharge Discharge
(m*/sec) (m*/sec) (m*/sec) (m*/sec)
0.00025 0.00028 112 0.00023 92
0.00125 0.00124 486 0.00145 580
0.00250 0.00270 1,080 0.00280 1,120
0.60500 0.00480 1,920 0.00514 2,056
0.01250 0.01280 5,120 0.01310 5,240
0.01750 0.01680 6.720 0.01640 6.560
0.02500 0.02800 10,200 0.02840 10.360
0.03000 0.03200 12,800 0.03100 12,400
0.03355 0.03450 13,800 0.03350 13,400
Table 9. The comparison of discharge measurement result in the experimental flume
Discharge (m®/sec) Model{m?/sec) Prototype(m?/sec) Error Variation(%)
Model Prototype CASE 1 CASE 2 CASE 1 CASE 2 CASE 1 CASE 2
0.00025 100 0.00028 0.00023 112 92 +12.00 +8.00
0.00125 500 0.00122 0.00145 486 580 +2.80 +16.00
0.00125 1,000 0.00270 0.00280 1.080 1,120 +8.00 *£12.00
0.00500 2,000 0.00480 0.00514 1,920 2.056 +16.00 *4.00
0.01250 5,000 0.01280 0.01310 5.120 5.240 +2.40 +4.80
0.01750 7.000 0.01680 0.01640 6,720 6,560 +4.00 +6.29
0.02500 10,000 0.02550 0.02590 - 10,200 10,360 +2.00 +5.14
0.03000 12.000 0.03200 0.03275 12.800 13,100 £6.67 +9.17
0.03355 13,420 0.03450 0.03600 13,800 14,400 +£2.83 +7.30
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