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Fig. 1 The diagram of water pinch analysis for wastewater treatment system

FE VR -5 g ] L AR FRER IS IE 1 (o)
) (— m,,0) p3E R, 8% W IR AR, fr DL L
(—m, »0) N TR, 5 K 2 A il 2 A0 Y0 i) Ak 3 2
fifi 75 40 B 2% B CH BR BREO fe/h . WA 1o Bis .,
I Ry e 5. A 1l BE 5 3 B4 08 K Ak BT 4% 3K #
A E B L 200 AR A AR v L A B A R
JK I R 06 4014 A B A A 5w A B O R K
S HE VR B c, W20 A T AL SRR 0 H bRk D
WBE ¢ T AUB IR h 3 2.

S 1 2 BEOKUR B U B KT e SR

5228 TROKIR RV B AR T e TR

5328 TRK IR VR BE /N T e TR B

FL# AR 3 2 BRI A AT LAk $1) 4k 2 35

= H b
FLOU 1 5 1 SRR AK I I a2 4 3 48 5 Ak
pLNE T

KO 2 55 2 804 R AK I I 43 48 ok b B
JGs
FLO 3 5 3 2R K A Zead Ab BT,

3 il ON K SR i g B R i P K Ak B
P 24 41t

An el FH K 1 28 B3t B K Ak B 00 2% BT E 5T
e BT AL A R AT RE T SRR A5, A 2
Jrs. Hoh M ORIR A& A% .S e B A . TP O ik B
FATT. Ak BRI B e B S B A e R

YO 6 R S AR e P O S e 7 I e P ML ) e
BT,

B2 JRAKALIE R 44 4 A

The superstructure of wastewater

Fig. 2
treatment networks
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Fig. 3 The simplified superstructure of

wastewater treatment networks
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Tab. 1 Specified data for wastewater stream

o HRYWE/(mg « LD
WS Wi/ (e h D - ‘ —
H,S ih By
1 13.1 390 10 250
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3 56.5 25 100 350
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Tab. 2 Specified data for treatment operation
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Fig. 4 Optimal design of wastewater treatment networks
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Optimal design of wastewater treatment networks by combination
of water pinch analysis and mathematical programming

LI Ying"?, ZHOU Ji-ti"', YAO Ping-jing’

(1. School of Environmental and Biological Science and Technology, Dalian University of Technology, Dalian 116024, China;
2.School of Environmental and Chemical Engineering, Dalian Jiaotong University, Dalian 116028, China;

3. School of Chemical Engineering, Dalian University of Technology, Dalian 116012, China )

Abstract: An approach of optimal wastewater treatment networks design by the combination of water
pinch analysis and mathematical programming is presented. Water pinch analysis is used to determine
the elementary rules for wastewater treatment networks design based on the understanding for
wastewater treatment process. Then, a superstructure of wastewater treatment networks and an
improved nonlinear programming (NLP) model are built which involves only feasible and better
retrofit options considering mixing, treatment and discharge of wastewater. The approach overcomes
the defect that water pinch analysis designs the wastewater treatment network with loop and prevents
the case that the superstructure is so large that it is difficult to solve it. At last, the general algebraic
modeling system (GAMS) is adopted to attain the optimal scheme of wastewater treatment networks.
Case study illustrates that the combined method can determine the treatment structure concisely and
practically by water pinch analysis and reach the global optimum of wastewater treatment networks by

superstructure NLP.

Key words: wastewater treatment networks; water pinch analysis; mathematical programming



