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Abstract: To solve the current problem of lagging construction of reclaimed water-supply networks in China, the distribution of
reclaimed water using heat-supply networks was proposed. The application situations of reclaimed water distribution through a
heat-supply network were analyzed, and the risk types and factors were identified, and then the control methods also were
proposed. Chem-corrosion, bio-corrosion, scaling and yellow water were the main risks of the reclaimed water distribution by
heat-supply network. Reclaimed water with grade A level could be the preferred water source for the heat-supply
replenishment. The risk factors of the reclaimed water distribution by the heat-supply network for industrial reuse mainly

included pH, inorganic and organic matters. Besides the above risk factors, nutrients and heavy metals were also included for
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the landscape environment, municipal and agricultural reuse. The essential control methods of the reclaimed water distribution

by the heat-supply network were water softening, de-oxygen, and organic matter removal. In addition, the key control points

for each situation were the removal of nutrients and heavy metals, reduction of Larsen index, and proportional switching of

water sources. Then the feasibility of above application situations and control methods was analyzed in a case in Taiyuan as an

example. It could provide theoretical basis and technical reference for the reclaimed water distribution by the heat-supply

network.
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Table 1 Length of heat-supply network and reclaimed

water-supply network in China

G0 A2 K4 B B/ km PERAT K/ kem
2011 5851 133957
2012 6440 147390
2013 7193 165877
2014 7498 174708
2015 8499 192721
2016 9031. 1 201389
2017 12893 276288
2018 10339 371120
2019 12140 392917
2020 14630 425982
2021 15291 461493
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Table 2 Length of the heat-supply network, reclaimed water-supply network, and utilization of reclaimed water in each

province, autonomous region and municipality in China

o ) HERRAE K B/ KA MK/ 15 K Ak HLE A KA RE 1/ AR %/
5 Hi X L km T m 7 mi/d %
1 dbnt 65376 2165 205971. 45 707.9 26.78
2 Kt 35145 1965 114972 172.2 33.72
3 e 24761 1425 62831. 41 175.3 44.10
4 i 14489 1349 63487. 56 170. 6 45. 86
5 7R 88076 1275 358768. 56 757. 4 47.53
6 il 12822 1187 47417. 83 61.4 15.45
7 e 43786 832 152424. 98 488.2 49. 84
8 ) 15371 744 252085. 19 551.8 42.54
9 17 23320 580 106072. 68 244.7 23.13
10 D) 404 532 499719. 95 592. 4 28. 14
11 P ] 461 489 119903. 85 43.1 32.90
12 iy 61256 443 319788.79 284.5 20.37
13 (S} 4756 369 162416. 92 142. 8 24. 46
14 TH 7226 358 28829. 49 58.8 31.28
15 LR 785 222 221754.8 340. 3 45.04
16 RN — 184 378820. 47 191.8 10. 49
17 puI| 25 175 279291. 1 196. 1 18.19
18 57 — 140 40984. 81 21.8 7.18
19 by — 127 159948 206.7 21.98
20 Wr — 126 255632.32 100. 6 12.31
21 BIpiT 23653 92 126399. 49 48.6 14. 41
22 ER — 88 148611. 11 14.0 1.07
23 R 34762 86 134483.7 103. 8 16.96
24 H il 2105 80 17314. 96 19.1 23.34
25 IR — 78 908773. 24 1024.7 41.07
26 il 618 57 315646. 43 252. 4 17. 80
27 B A R R A 1950 54 11458. 57 37.5 57.84
28 i) — 34 166016. 2 89.0 18. 11
29 el 46 32 100329. 77 37.6 4. 44
30 ANl — 0 123754. 81 — 2.40
31 I ¥t — 0 225939. 35 — 0. 00
32 [lif 3 300 0 9106. 31 — 0. 00
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Table 3 Comparison of the water quality of reclaimed water and thermal water
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k2% pH 6~9 6~9 6.5~9.0 5.5~8.5 7~11 6.5~8.5
FasE e M /NTU 10 (5) 10 (5) 10 5 10 — 5 — 5 — 5 5
1 )% /mg/ L. — — 450 450 450 450 — 60 3
p(Fe)/(mg/L) — 0.3 — — 03 03 03 — 0.3 0.3
B/ (mg/L) — — 35 350 350 350 — — 350
p(8i0,)/(mg/L) — — 50 L — 30 — — 30
p(S0%7)/(mg/L) — — 600 250 250 250 — — 250
p(CI7)/(mg/L) — — 250 250 250 250 350 25 —
¥ p(COD)/(mg/L) — — — 60 — 60 200 180 150 100 = — 60
RE p(BODg)/(mg/L) 10 (6) 10 (6) 10 10 10 30 10 30 10 100 — 60 40 — 10
p(NH,-N)/(mg/L) 5(3) 5(3) 5 5 — T 10 — — 10
(

p(TP)/(mg/L) 0.5 (0.3)0.5 (0.3)0.5 (0.3) — —

— - 1 — — 1
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Table 4 Larsen index of reclaimed water quality standard

for industrial reuse
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Table 5 Risk types, risk factors and control key points of the reclaimed water distribution by heat-supply

network in various senarios
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Table 6 Comparison of the quality of reclaimed water

and thermal water in Taiyuan

, - AR G 5K
I KBRS ok [l 7k ok
feFRENE pH 8.6 8.5 7.0~7.2

M /NTU 0.5 0.5 N.D.~0.5
W fE/ (mg/L) 7 46 673~713
p(Fe)/(mg/L) 0.17 0.0049  0.043~0.046
B/ (mg/L) 189 128 260~290
p(S0%7)/(mg/L) 129 106 391~ 442
p(ClI7)/(mg/L) 77 51 225~254
EnE T 1.28 1.42 2.77~2.82
EYREN. p(COD)/(mg/L) 1.0 0.9 9~18
p(BOD;)/(mg/L) 0.8 0.7 5.2~7.5
p(NH,-N)/(mg/L) 0. 061 0.043 0.22~1.92
p(TP)/(mg/L) 0.0031  0.015 0.16~0. 21
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