B51E H3 B o X @ K F F R Vol.51 No. 3
2017 4 3 A JOURNAL OF XI” AN JIAOTONG UNIVERSITY Mar. 2017

DOI. 10.7652/xjtuxb201703022

SKAEERENS BiREH

BRI, i, R R
CREZR B TR A4 Tad R e o5 il M AL B R B M E S e %, 200237, Bifg)

WE. ATEREFTRRLE BKREAAFREHIFTEETRAGERNLAEZR Y EEALKRGHG)
MHE R E AR AN T AR RN e sE . O 5 K R (EQD 3R AE A A 35 &
(OCDHF H %M IR MR T F ARG S BRI F A, AT IR IEIFY S B 47
HACTE) B, M T M5 KA A AT & BSM2e, b F & LM it ERFTRAEE . ZRE
FHA AR GG T, AT S B AR AL A6 KRN £ B AR H ik NSGA-TL x 3% 3k 69 M 3£ ik
#’*”ﬂl&ﬁini Ak EMFERAFO A L T FE VR, AREF F0 5 H 0, Fizifx
/ﬁJﬂﬂ"BSMz—e BARMEAC )20, AT T 80F 69 b A4 R . b2 R AW GHG #4347 5 EQI
HAEREERAZTHEWBEAARGHK, M GHG #4345 OCL £ £, 4 R ¥ 3 4E &
AE LT T A A EARR F AR e HEL
EREF: 5 AAFKAR T AR T RA T4 NSGA-TT
mESES. X703;TP273 XEREB: A XEHS. 0253-987X(2017)03-0129-07

Multi-Objective Optimization of Wastewater Treatment Plant
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Abstract: In order to reduce the emission of green house gases (GHG) in a wastewater treatment
process ( WWTP) while guaranteeing the effluent quality index (EQI) and maintaining the
operating cost index (OCI), this study takes GHGs as an evaluation indictor for WWTP.
Combined with other two traditional evaluation indexes, OCI and EQI, a multi-objective
optimization problem is formulated. To study the three-objective optimization problem, a
simplified wastewater treatment simulation platform BSM2-e was built. BSM2-e includes a
primary clarifier, five activated sludge reactors, a secondary clarifier and a dewatering unit. To
solve the multi-objective optimization problem, an improved non-dominated sorting genetic
algorithm was proposed, making the screen of populations based on crowding distance more
accurate. The improved algorithm was used to solve the multi-objective optimization problem of
WWTP, and satisfied simulation results were obtained. Optimization results showed that GHGs
and EQI are conflicting objectives, while GHGs and OCI are not. This means that GHGs cannot
be reduced without loss in effluent quality, but it may be reduced without increase in OCI.
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