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Optimal design of batch water-using system with wastewater
reuse and centralized treatment through scheduling

LI Guanhua, WANG Le, LIU Yongzhong
(Department o f Chemical Engineering » Xi’an Jiaotong University, Xi’an 710049, Shaanxi, China)

Abstract: A mathematical programming model was proposed to optimize a batch water-using system with
wastewater reuse and centralized treatment in coordination. In order to achieve an optimal operation in the
repeated cycle under multiple cycles, a back-calculation strategy was proposed to dampen fluctuations of
residual water and contaminant concentrations in buffer tanks. Optimal water-using schemes could be
obtained for different operating cycles. A case study of a batch water-using system with a single
contaminant was used to illustrate the effectiveness of the proposed method. It provided insight into the
design and operation of the batch water-using system with centralized treatment running from start-up to

steady state during multiple operating cycles.

Key words: batch water-using system; water reuse; centralized treatment; multiple operating

cycles; scheduling

i PR AR G R L (] i A Tl A I L

il = S T T A A A B K

JRE KB LA [ P 38 A R I K A [ 4
795 2 18] B K 2 8 08 /0 B K 5 SR Y B EE 7
RN BRI B (M 32 b ) R R A R A B

2009—10—22 W EIWIFE . 2009—10—29 W&k F .
BRREAN: Xk, £—18F: ZEd (1983, B, #it.
HEETHE: BEERBEESTH (20936004, 20876123),

TRl K R 40, WA 2 AT BRI A . DLt — 2
BEIE K B BBL 2, X0 T 2 2% A BRI K R 48
JUHA R FE K G B 45 1 B T 9 4 i A e

Received date: 2009 —10—22.

Corresponding author: LIU Yongzhong,  yzliu @
mail. xjtu. edu. cn
Foundation item: supported by the National Natural Science

Foundation of China (20936004, 20876123).



55 2 ]

RS - [RIRRORT K ZR G0 HR B K B0 45 46 o P A Ak 3 % 3 R A A BT 5 ik « 379 -

o AT PR K B AT R R AR AR
19 AR GE Y K TR

(] 8 7K 28 58 10 8 TR ) A AR A BT — R f 1 1
JK I8l /A8 B B A 28 Bt B K A B R 2% Y s A
PR BV 98 BE AR AL 3 SR 43 . AR BT 45
DAL T7 5 BA 4 JR 4 IR (] i b B 22 A H B A A 114
Pomi s AHX T T MR K R S8, i Fiti TR
Ak BEUASE Y BRI . AT ATS 3 2R 2 1A R
LRI s

FUAT, Xt T 1] 8RO K R G DL E = 2248 A vh
TFa) i R P9 5 BB R K [0 R A 810G A 55 T
T X 7 6] 8 7K A% 6 v it A Ak B Y T 5
B RE AT R K RGP, O TR E
A AE BB W S AT, K [l A IR R A A2 F
BRA o R S0l 7 2 B A T S0 o S R A 1Y 5 A Ak 3
A5 1] 8RR A /9 /T OK B0 22 (8] B R A2 4T B 5807
TT s AT K R GEAR AR RS PR AL BT 1 B 5 3
A HE .

X BA PR K v AR AR PR Y ) O K R G
AR SCHR P K (] P 5 4 A A B Y P 3 5 A R
FEMLAL B Tr ik o BT Z2 a4 1a) #OH K R 4
FEDRAIE FH 7K 38 G845 A8 B R K 6 i PR AL SR A
AR T . RUH K & GEAE 76 36 5 W as 17 5 i o H
(9 ASSCHR T A BR A [R5 A J5 30T T i i o ok 2 A
TR JRE 2 3l 14 22 T J0 B TR Al SRS

1 o] A2 6y 4 3k

Xt BAT B b a0 K i S5 FE AR A TR K &
Gt. O T PRUEZS A JE U 1) B K S5 AR AR K G 2
b R PR IE AT DA B R 2 S R i RRE . A K
FITHY B AR, ZR BRGOAT . K BROT I f R
AR BRE e B R [R] A R Y d R AR, AR
Y S P B OK PR JR W BE BB

(D KRG RAHARARKESE. HE1e
7 JA I P45 KSR B9 B R B —

(2) FHZKBRAE B 3 7 H 7K 3% I I 58 15

(3) PBOKPHERRIEL LT, HRRIEE.

B X B K (] 0 7K 3 S8 T A 1 1] BRI K
ARG, AR SCESLBCERRI Y IE BB EY . AT g gk
PAE TR] R

(1) FHZK FR G 0 doe /N B K T 18 (9 A2
TR UL I K 1 HE TR 5

(2) ZHRAF I BEK B P A AR B 38 5

(3) ] fff i b 5 AR K R A A2 A 5
(4 ZHRAE T (6] BRORT K 9 2% 1) 245 4

2 BMEMER

FLA 4 v 2R 7K 3% 2 A 1 8] B 7K R e i
ZEMIR LN R 1 TR,

freshwater
i

- 2.0,
A A J
i i i i Py 420 ¥
o o] ] o 1
2.0.0)_¥his
J

effluent

(a) configuration of water-using system

generation
0;(j)  freshwater Fo()) effluent 0.0/)
0,,(n temkT]
e R
YoUh)  —— tank T
J' reuse water
%0) tank S F/(j) reuse water ;Q‘(j’j,)
leakage

(b) water-using operation
1 A SR i 2 1R 8] B K R S8y B 45 1
Fig. 1 Superstructure of batch water-using system
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