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Establishment of Corrosion Rate Model of Reclaimed Water Pipe by
Progressive Regression Orthogonal Method
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Abstract: Taking Cl~, SO;, pH and total hardness as the typical water quality factors, the in-
fluence of water quality factors of simulated reclaimed water dynamic pipeline on the corrosion rate was
analyzed by orthogonal test. It was discovered by orthogonal range analysis that the sequence of influence
degree of each water quality factor on the corrosion rate was as follows: pH > total hardness > SO;~ >
Cl™. After analyzing the data by using optimized progressive multiple linear regression method, a corro-
sion rate mathematical statistical model of reclaimed water pipe influenced by water quality factors with
0.998 fit degree was established. Meanwhile, raw water obtained from a reclaimed water treatment plant
was used in the verification test, and the associated data was put into the model. The results showed that
low error and good simulation effect were achieved by the model.
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Tab. 1 Code table of orthogonal experiment
F A B C D

1 -1 -1 -1 -1
2 -1 0 0 0
3 -1 1 1 1
4 0 -1 0 1
5 0 1 -1
6 0 1 -1 0
7 1 -1 1 0
8 1 -1 1
9 1 1 0 -1
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Tab.2 " Range analysis results of corrosion rate 55, A2 F TR b B S T 1 JE b AT Sy S U T
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Tab.3 Extended orthogonal table and variance analysis results

2 “ 23 24 “1% 2123 “n 223 2224 2324 7 “) 23 £ Y

-1 -1 -1 -1 1 1 1 1 1 1 1 1 1 1 10.2138
-1 0 0 0 0 0 0 0 0 0 1 0 0 0 10.2209
-1 1 1 1 -1 -1 -1 1 1 1 1 1 1 1 ]0.1836
0 -1 0 1 0 0 0 0 -1 0 0 1 0 1 10.1507
0 0 1 -1 0 0 0 0 0 -1 0 0 1 1 10.2370
0 1 -1 0 0 0 0 -1 0 0 0 1 1 0 10.2190
1 -1 1 0 -1 1 0 -1 0 0 1 1 1 0 10.1605
1 0 -1 1 0 -1 1 0 0 -1 1 0 1 1 ]0.1415
1 1 0 -1 1 0 -1 0 -1 0 1 1 0 1 0.210 7
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Tab.4  The first progressive regression analysis

55z z z, i 212, | 212 (F?:ff {\Efi/)
1 -1 -1 -1 1 0.213 8
2 -1 0 0 0 0 0.220 9
3 -1 1 -1 -1 0.183 6
4 0 -1 1 0 0.150 7
5 0 0 -1 0 0.2370
6 0 0 0 0 0.2190
7 1 -1 0 -1 1 0.160 5
8 1 0 1 0 -1 0.1415
9 1 -1 1 0 0.210 7
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Tab.5 The first regression results
g H E i 22 P | BER
RO 0.193 0 | 0.005 28 | 0.000 04
z -0.017 6| 0.006 46 | 0.072 23
zy 0.0136 | 0.01055 | 0.287 91
0.960 6
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2,2, -0.0054]0.01055 | 0.643 10
2,23 -0.0022 | 0.016 85 | 0.903 01
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Tab.6 The second to tenth regression results

WO | mFRT | bRfERE R R
2 22, 0.0154 | 0.9629 | 0.927 3
3 2,2, 0.0133 | 0.9724 | 0.9455
4 2,2, 0.0121 | 0.9771 | 0.954 6
5 z 0.0085 | 0.9888 | 0.9777
6 z 0.0090 | 0.9877 | 0.9756
7 z 0.0090 | 0.9877 | 0.9756
8 2,2, 0.0030 | 0.9985 | 0.997 1
9 z, 0.0103 | 0.9833 | 0.966 8
10 0.0104 | 0.9831 | 0.966 5

HIZE 6 AT, HAEAT RIS 8 ML [IAmS, R 5
R* SKFNEIA 0. 998 FFHIL, AT fie/IN W b M52 22

ARG ERR BN Z5 2R, 5 57RO B2 1 I A I, e
ZAFRIR AR AR T
®7 RELZMEEAEER

Tab.7 The best regression results

i H B brifERE PEH | MEER
e yenl 0.1930 | 0.001 01 | 0.000 03
z -0.029 09| 0.001 75 | 0.000 48
2z, 0.014 70 | 0.001 24 | 0.001 29

0.998 6
z, —-0.030 95| 0.001 24 | 0.000 14
232, -0.011 22| 0.001 96 | 0.010 59
2,23 -0.011 72| 0.001 96 | 0.009 37
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