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Tab. 1 Test data of transmission light intensity and sediment concentration mV
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TV S,/ %o 0 0.98 1.96 3.91 585 7.78 9.71 14.49 19.23 28.57 37.74 46.73 55.56 64.22 72.73

1 749 744 739 728 717 696 671 564 445 277 173 107 69 42 28
2 748 742 737 727 714 698 676 581 472 291 177 112 69 43 32
Lins 3 750 744 740 730 718 701 682 600 476 298 193 111 74 44 30
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Tab.2 Relative errors of mean sediment concentration
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Tab.3 Test data of different transmission light intensity and sediment test concentration mV
TS,/ %o 0 1. 96 5.85 9.71 19.23 28.57 37.74  46.73 55.56 64.22 72.73 81. 08
FEIR 1 () 953 952 947 937 831 585 464 300 224 166 126 97
JEUE 2(1 e 569 540 488 422 310 222 158 111 83 60 44 38
JCIR 2 FAXTIRE E/ %  — 32,19 -6.78 -1.56 -4.96 -2.99 -1.07 .24  -0.04
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Tab. 4 Test data of 90°scattered light and sediment concentration mV
TV S, /%o 0 0.98 1.96 3.91 5.85 7.78 9.71 12. 11 14.49 16. 87 19.23 28.57
1 5 11 16 25 32 42 49 55 62 68 72 87
2 6 12 17 26 36 43 50 57 64 67 72 87
$isaa 3 5 11 15 24 32 41 48 56 61 67 72 87
4 4 10 15 24 32 39 47 54 60 65 71 85
5 5 12 16 27 36 44 51 57 64 67 71 87
x5 0 HESESRVENKBIEHEMEIIRE
Tab. 5 Test data mean relative errors of 90°scattered light and sediment concentration
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Tab. 6 Measurement of sediment concentration and uncertainty of each measuring point

TR S, /%o 0 1. 96 3.91 5.85 7.78 9.71 12.11  14.49 23.92 33.18 42.25 51.16 64.22

1 0 1.93 3.78 5.38 7.93 9.90 11.70  14.21  23.74 33.82 41.53 51.78 64. 56

2 0 2.13 4.00 6.37 8.21 10.19  12.33  14.87 24.11 33.45 42.25 50.63 64. 82

ra 3 0 1.74 3.56 5.38 7. 66 9.61 12.02  14.40 23.92  33.27 42.07 51.78 64. 31
4 0 1.74 3.56 5.38 7.14 9.32 11.40 14.68 23.92 34.00 41.98 51.96 64. 48

5 0 1.93 4.22 6.37 8.48 10.49  12.33  14.40 24.11 33.54 42.52 50.72 64. 48
WEMAXR2E/% 0 -3.37 -2.20 -1.26 1.34 1.98 -1.27 0.15 0.17 1.31 -0.43  0.42 0.48
My 0 0.08 0.14 0.25 0.24 0.23 0.20 0.12 0.07 0.25 0.19 0.31 0.18

H1 ¢ 6 R, A Afk ] i) 5 0 e 00 s SO 488 € DRV CREAR 24 0.2 mm , AN S8 BE2Y 1. 02) AEAS, Ho &
TEFE R 0~64. 22%0( FTHEHEE A 0~70 kg/m® ), 26T HEE LA, 4500 A A AR R 25 59/ IN T 5% AR 2 B
YIUNF 0.4,

SRy 35 UE BT A A 11 35 > I e SR AN [ A7 B Ao 288 1 v A EL A R ) 335 2 | 8 S AR E K S 7K S
IS B = TRRERIRYT W BRI O 8O = D A I, A SIS 500 2R BH 1% 5 v 2 ) a2 4SO 3R A2 2 Oy
0.075 F10. 11 mm, FIXTEEEZ A 1. 02 FIFRHIYD K42 250 0. 2 mm YA JE K BRAZ 21N 0. 05 mm 7170, H
)5 95 L 4T AT 3K 0 ~ 64, 22%0 ( BTV BE S 0~70 kg/m®) o ZEDN G5 B, 2500 s A ARXT R 224/ T 5% , S
PEIRZE/INT 5% , A S AN BEWNE 7 7, DA 7 w6 ) g SO ) i v BT B A AS Y | A 0 31 ]
P, HRHE BER/INT 0.3, SBUA SCER Y Al i S v e {SCRR AR L, 3200 {507 0 R 75 v i s T R A5
A% e AN R B T s ELAT 8 S A I Y R, AN BE /N AR PR R AR

®71 AVEFREESN

Tab.7 Uncertainty analysis of sediment concentration tests

B S, /%o 0 4. 88 14. 49 23.92 33.18 42.25 51.16 64.22
0. 075 mm AL 0 0.03 0. 07 0.02 0.05 0. 07 0.07 0.02
0. 11 mm IS 0 0.02 0. 09 0.07 0.13 0. 08 0. 08 0. 06
o 0.20 mm ARJEH 0 0.06 0.06 0.09 0.05 0.07 0.07 0.16
0.05 mm {T.7% 0 0.03 0.04 0. 06 0. 10 0.12 0. 09 0. 30
6 % iE

TSR T O VD i I A FE A SR K H T A AR Y — B O 3 VD s A SR A
A, I P B G U R R T R SRR IR A AT, 8 1 VD D SOR FH A Sk S U
AT I IR A E M5 25, 0 He e sl e il A i ] b, R IR IR BRI Y S v
IS, IS R 6 FH A A (5 R OREARZY 0. 075,0. 11 F10. 20 mm  AHXSE L) 1..02) , A JE By Chids
£70.075 mm) STV CRiAE2 0. 05 mm) I BBl R 0~ 64. 22%0( BT E N 0~70 kg/m?) AL BIASH E
/NT 0.4, ARBESE HETR BV FERE SORiAR R /D R — DT e T8 2 BRI D T8 Z2 i AR 40 )i g
DL S v s ik
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Measurement technology and model test of sediment concentration

XIA Yunfeng', CAI Zhewei', CHEN Cheng', FANG Hongbin®>, WANG Chi'
(1. State Key Laboratory of Hydro-Water Resources and Hydraulic Engineering, Nanjing Hydraulic Research
Institute, Nanjing 210029, China; 2. Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract; Sediment concentration is one of the main targets of the river and harbor physical model experiments.
With narrow measuring range, large measurement error and low repeatability of faults, the existing sediment
concentration technology restricts the test range and accuracy of physical model experiments. This paper introduces a
new wireless real-time sediment concentration measuring instrument. It adopts photoelectric measuring principle,
which realizes real-time online sediment concentration measurement by converting light signals into electrical
signals. This paper mainly introduces the basic principle and hardware system design of the sediment concentration
measuring instrument. The connection among transmission intensity, scattering intensity, optical power and
sediment concentration is studied, and a method is proposed for measuring sediment concentration by combining
transmission and 90° scattering light. In order to achieve the requirement that the relative error of the sediment
content is less than 5%, the algorithm and implementation through multiple experimental studies are realized. The
reliability of the newly developed instrument based on the uncertainty analysis method is analyzed. The experiment

data show that the uncertainly of the sediment concentration measuring instrument is less than 0. 4.

Key words: sediment concentration; transmission; 90° scattering; uncertainty



