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Sediment concentration measurement based on thermal capacity

ZHANG Fanyi, WU Teng
(Key Laboratory of Coastal Disaster and Defence, Minisiry of Education, Hohai University, Nanjing 210098 , China)

Abstract; Suspended sediment concentration measurement methods are summarized, and the advantages and
disadvantages of these methods are described in this paper. On this basis, a new method for sediment concentration
measurement based on thermal capacity is put forward. Experiments were carried out to examine the relationship
between the suspended sediment concentration and the thermal capacity of sediment-laden water. The results show
a significantly negative linear relationship between the suspended sediment concentration and the thermal capacity of
sediment-laden water. Thus, it is feasible to measure the suspended sediment concentration by measuring the
thermal capacity of the sediment-laden water. Furthermore, the measurement accuracy of the suspended sediment
concentration is closely connected to that of the thermal capacity. The sediment concentration measurement method

introduced in this paper can provide a new way for sediment dynamics study from the perspective of thermology.
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Table 1 Experimental measurements of water

I — WIWHIRE T,/  BEIRE T,/ L/ L/ FngAt e/ &i
C C A v S (J-¢

1 0.08 12.8 22.9 4.50 2.78 330 408.74

2 0.09 13.2 22.4 4.50 2.79 330 450. 34

3 0.10 13.4 21.8 4.50 2.79 330 493,23

4 0.11 13.7 21.5 4.50 2.79 330 531.17

5 0.12 12.9 19.5 4.50 2.79 330 570. 68

6 0.13 12.9 19.6 4.50 2.80 330 620. 60

7 0. 14 12.5 18.7 4.50 2.80 330 670. 65
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Table 2 Thermal capacity test of sediment-laden water containing fly ash

SR WK, WIRIRE SR/ A (8] / MR/ HL I/ g/
) (kg - m™) C C s v A (J+(kg-C))
1 9.9 12. 1 19.7 300 4.5 2.79 4166. 03
2 29.5 12.9 20. 4 300 4.5 2.79 4147.42
3 48.7 13.6 21.2 300 4.5 2.79 4007. 32
4 95.0 12.6 19.9 300 4.5 2.79 4004. 93
5 181.0 12.9 20.2 300 4.5 2.79 3671.19
6 259.1 12.8 20.2 300 4.5 2.79 3336.72
7 330. 4 13. 1 20.2 300 4.5 2.79 3247.52
8 395.8 13.4 20.4 300 4.5 2.80 3092. 56
9 456.0 13.6 20.6 300 4.5 2.80 2899.27
10 511.5 14.1 21.0 300 4.5 2.80 2773.42
11 563.0 14.3 21.3 300 4.5 2. 80 2577.13
12 610.7 13.8 20.6 300 4.5 2.79 2512.50
13 655.2 14.3 21.1 300 4.5 2.80 2396.52
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Table 3 Thermal capacity test of sediment-laden water containing plastic sand

5 s R BT, WA/ e S St a] ML/ LU/ Crn/
HIR (kg - m™) C C s v A (J- (kg-C™))
1 9.91 25.5 31.6 300 4.2 2.40 4167.43
2 29.20 25.6 31.7 300 4.2 2.40 4086. 51
3 47.83 25.6 31.6 300 4.2 2.40 4085. 07
4 91. 67 25.4 31.2 300 4.2 2.40 4052.77
5 169. 23 26.0 31.9 300 4.2 2.40 3643.55
6 235.71 25.8 32.1 300 4.2 2.40 3120.24
7 293.33 25.9 31.9 300 4.2 2.40 3063. 80
8 343.75 25.8 31.7 300 4.2 2.40 2914. 84
9 388.24 26.0 31.8 300 4.2 2.40 2786.28
10 427.78 26.0 31.9 300 4.2 2.40 2571.92
11 463. 16 26.3 32.1 300 4.2 2.40 2476.70
12 495. 00 26.4 32.2 300 4.2 2.40 2346. 34
13 523. 81 26.5 32.5 300 4.2 2. 40 2 144. 66
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Fig. 4 Relationship between c, and s, Fig. 5 Comparison of observed sediment concentration and

measured sediment concentration using thermal capacity method
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Table 4 Measurement of sediment concentration by measuring thermal capacity

U R I 7

A MR/ Z5AGREE/ AR, R/ FLIL/ e/ A A Vb i LhRE R \jﬁ,ﬁ
C C 5 A A (J+ (kg-C™)) (kg - m) (kg - m™) WE/ %

1 13.0 20.5 300 4.5 2.80 4124.3 22.2 39.2 43.37

2 12.8 20.0 300 4.5 2.79 3891.3 104.9 139.0 24.53

3 13.2 20.7 300 4.5 2.80 3431.5 267.9 220.9 21.28

4 13.1 20.3 300 4.5 2.80 3328.3 304.5 295.6 3.01

5 12.8 20.0 300 4.5 2.80 3098.8 385.9 363.8 6.07
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