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Wastewater Treatment Process Dedgn Optimization
Based on Set Pair Andyss

JIANGRuU', ZENG Guang-ming, L | Xieo-dong, DU Churryan, L | Jianrbing, SONGLinrling
(College of Environmental Science and Engineering ,Hunan Univ ,Changsha,Hunan 410082, China)

Abstract :Congdering the characteristicsof multi-objective , multi-index and coexistence of certainty and un-
certainties, set pair analyss theory was introduced into wastewater treatment process desgn optimization. The
concept of structural function, that is,identity-discrepancy-contrary connection degree was developed. Further-
more, a subjective and objective integrated gpproach to determine weights was applied to avoid information loss.
The unique stability analyssfor basc ranking to determine other extra ranking could ensure the veracity and star
bility of decisgon results. The efectivenessof the gpproach was verified through case sudy. For some municipal
wastewater treatment plants, four aternatives (A% 0, triple oxidation ditch, anaerobic dngle oxidation ditch
and BR) were evaluated and compared. The results showed that anaerobic sngle oxidation ditch was the opti-
mal scheme and could obtain the maximum genera benefits. The resultant ranking was stable and there was no
extra ranking.
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Tab.2 Weights o attributes by AHP and entropy method

ay by Ck g
st 0.483 1 0.003 4 0.5135 0.484 7
S 0.559 1 0.014 6 0.426 3 0.567 4
S3 0.568 2 0.018 7 0.413 2 0.5790
S4 0.3809 0.000 1 0.6190 0.3809
2
3 > I > r1 > r4.
83 1 Sz y sl L & ’ -
A0 SBR
[3]
) 2 3
, 3.
A [- 1,17, i
: [3]
3
Tab.3 Connection degrees and relative closeness

degrees of each alternative
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Tab.1 Detailed information of attributes

AHP
1 0.4729 0.007 0 0.007 0
2 0.127 4 0.005 4 0.066 4
3 0.0341 0.0317 0.0329
4 0.011 7 0.1397 0.0757
5 0.006 9 0.362 8 0.184 85
6 0.284 4 0.034 5 0.159 45
7 0.020 2 0.279 3 0.149 75
8 0.042 5 0.1397 0.091 1

rg<rq ri<rs ra<rs
Cpal - Cidp 0.103 4 0.081 2 0.011 2
abp - aphy - 0.0012 - 0.005 2 - 0.002 2
cbp - Cpby -0.0021 - 0.006 0 - 0.0019
A [-1,1] [-1,1] [-1,1]
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