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Sontext
Program for optimization in Anodic Electroclean bath
Sofftext

Sets B Process bath unit ~ /ALRIN1 Rinsing 1-1
AIRIN2 Rinsing 1-2
A2RIN1  Rinsing 2-1
A2RIN2 Rinsing 2-2
A2RIN3 Rinsing 2-3/

Fresh water sources  /TAP Undergroundwater
Dl De-ionized water/ ;
Alias(B.BP) ;

KRk kkkkhkrhkhkhhhkhhhhhrhrhhhkhhrhhhhhhrhrhrhhhhrhhhhhkhhrkdhrhhrkrhkhkrk

Parameters Information

krkkkkkhhrhkhkhhhkrhhhhhhhhrkhhhhhrhrhhhhhhhhrkrhhhkhhhhrkrhhhhhkhkrkrdss

Parameters
DRIN(B) Dragin Rate in kg per hr
IAIRINL 16
ALRIN2 16
A2RIN1 16
A2RIN2 16

A2RIN3 16/



DROUT(B) Dragout Rate in kg per hr
JAIRIN1 16
ALRIN2 16
A2RIN1 16
A2RIN2 16
A2RIN3 16/

RWIN(B) Rinse water inlet from Process bath B in kg per hr
JAIRIN1 610.00
ALRIN2 610.00
A2RIN1  430.00
A2RIN2 430.00
A2RIN3  430.00/

RWOUT(B) Rinse water outlet from Process bath B in kg per hr
JALRIN1  610.00
ALRIN2  610.00
A2RIN1  430.00
A2RIN2 430.00
A2RIN3  430.00/

TDSDRI(B) TDS Composition in Dragin of Process B in wt by wt
JATRIN1 0.034405000000
A1RIN2 0.000901821646
A2RIN1 0.084000000000
A2RIN2  0.003125426364
A2RIN3 0.000116139904/

TDSOUT(B) TDS Composition in stream outlet of Process B : wt by wt
JATIRIN1 0.000901821646
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ALRIN2 0.000023049755
AZRIN1 0.003125426364
A2RIN2 0.000116139904
A2RIN3 0.000004166454 /

TDSRWI(B) TDS Comp, in inlet rinse water of Process B : wt by wt
JALIRIN1 0.000023049755
A1RIN2 0.000000000000
A2RIN1  0.000116139904
A2RIN2 0.000004166454
A2RIN3 0.000000000000 /

TDSS(S) TDS Composition of Fresh water sources in wt by wt
ITAP0.000000
DI 0.000000 /;

khkkkkkkkkkkkkkkkkkkkkbkkbkkkkkkkx *hkkkkkkkkkkk

*  Find the efficiency of each unit

Parameter

REFF(B) Rinsing efficiency of each unit B to remove TDS ;
REFF(B) = TDSOUT(B)*RWOUT(B)/(TDSDRI(B)*DRIN(B) -L TDSRWI(B)*RWIN(B)) ;
REFC(B)$(REFF(B) GT 1)=1 ;

Display REFF ;

Parameter  LIMTDSOUT(B)
JAIRIN1 1.000901821646
A1RIN2 0.000038000000
A2RIN1  1.003125426364



A2RIN2  1.000116139904
A2RIN3 0.000009000000/

khkkkkkkkkkkkkkkkkkkbkkkk kbbb kb kbbb bkk bk kb kb bkkbkk bk bk ke dkkdrk

¥ Variable Definition

*hkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk kb kbbb kkkkkkkkkkx

Variables

Z objective variable

TFW Total fresh water flowrate in kg per hr
TWW Total waste water flowrate in kg per hr

LOAD Total load of TDS to WWT treatment

XDRI(B) fraction of TDS in Drag-in of Unit B in wt by wt

XDRO(B) fraction of TDS in Drag-in of Unit B in wt by wt

XI(B) fraction of TDS in rinsewater line inlet of Unit B

XO(B) fraction of TDS in rinsewater line outlet of Unit B
WWOUT(B)  Flow rate of outlet stream of unit ito WWT in kg per hr
RWT(B,B)  Rinse water flow rate of one unit to other unit B
FWIN(B.S)  Fresh water flow rate of source to unit B ikg per hr
RWWIN(B)

RWWOUT(B) ;

Positive variables TFW, TWW, XDRI, XI, xo, WWOUT, RWT, FWIN

*  Equation Definition

khkkkkkkkxkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkxk

Equations*

*Overall Mass Balance around splitter, mixer and unit
SPTMB(B)  overall mass balance around spiiter of each unit B



MIXMB(B)  overall mass balance around mixer of each unit B
TOTFRESH  total fresh water feed
TOTWWT  total waste water out

*TDS Balance around mixer and unit*

MIXTDSMB(B)  TDS balance at mixer prior to unit B
UNITDSMB(B)  TDS balance around unit B
TOTLOAD cal. total TDS load

*Limitation and Constraints

EFFLIMI(B)  Efficiency Limit of rinsing process
RECYLIM(B)
RECYLIM2(B
RECYLIM3(B
RECYLIM4(B
RECYLIM5(B
RECYLIM6(B
RECYLIMT7(B
LIM2(B)
LIM3

LIM4
LIM6(B)

)
)
)
)
)
)

*Objective function
OBJ  Objective function ;

khkkkkkkkkkkkkbbbbkkkkkkbbkkkk kb kbbb kb k kbbb kbbb kbbbebkkkkkkk kb kkkkkk

*  Equation Definition
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SPTMB(B).  RWOUT(B)- sum(BP,RWT(BP,B)) - WWOUT(B) =e= 0 :

MIXMB(B)..  RWIN(B) - sum(BP,RWT(B,BP)SBRBBP)eq 1)) - ( ,FWIN(B, )) ==
0;

MIXTDSMB(B).. RWIN(B)*XI(B) - sum(BP,RWT(B,BP)*XO(BP)) - ( ,FWIN(B, }*TDSS
() =e=0;

UNITDSMB(B).. ~ RWIN(B)*XI(B) + DRIN(B)XDRI(B) - RWOUT(B)*XO(B) - DROUT
(B)*XDRO(B) =6= 0 ;

TOTFRESH.. TFW=e=  ((B, ),FWIN(B, )) ;

TOTWWT..  TWW=e=  (B,WWOUT(B)) ;

TOTLOAD..  LOAD =e=  (B,WWOUT(B)*XO(B)) ;

OBJ.. Z=e=TFW;

LIM2(B)$((ORD(B)EQ 1)or(ORD(B)EQ 3)or(ORD(B)EQ 4)).. XDRO(B) =e= XDRI(B+1);
EFFLIM1 (B).. XO(B) =e= REFF(B)*((XDRI(B)*DRIN(B) + XI(B)*RWIN(B))/RWOUT(B));
LIMS.. XDRI(ALRINL') =e= TDSDRI(ALRINLY) ;

LIM4.. XDRI('A2RIN1 ') =e=TDSDRI('A2RIN1I) ;

RECYLIM(B).. RWT(B,B) =e= 0;



RECYLIM2(B)$((ORD(B)EQ 3)or(ORD(B)EQ 4)or(ORD(B)EQ 5)).. RWT(B,ALRINL') =¢
0;

RECYLIM3(B)$((ORD(B)EQ 3)or(ORD(B)EQ 4)or(ORD(B)EQ 5)).. RWT(B,ALRIN2) =¢
0;

RECYLIMA(B)$(ORD(BJEQ 2). RWT(B/ALRINL1)=e=0;
RECYUMS5(B)$(ORD(B)EQ 4).. RWT(B/AZRIN1Y) =e=0 ;
RECYLIMG(B)$(ORD(B)EQ 5).. RWT(B/AZRIN1Y) =e=0;
RECYLIM7(B)$(ORD(B)EQ 5).. RWT(B,A2RIN2) =e=0 ;

LIMB(B)..  FWIN(B,DI) =e=0:

* Boundary and initial
kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkxkkkkkkkkokkkkkkkkkkkkkkkkkkx
XDRO.UP(B) = LIMTDSOUT(B);

WWOUT.L(B) = RWOUT(B) ;

RWT.L(B,B) =0 ;

Model ANODICA /all/;

Option decimals =8 ;

Option NLP = CONOPT2



Solve ANODICA using NLP minimizing z ;

Display xo.l, XLI, XDRO.I, XDRLI, FWIN.I, TFW.I, TWW.I, LOAD.I, RWT.I



RINT

RIN2

ADO.ANOI

Q a0,AIRINI

Q dO,AIRIN2

Q\A/A1RIN1

Q r AIRINI

Q\A/,ALRIN2

Q r ,AIRIN2

ANaOH.ANOI

A1RINI
A1RIN2
ANO1
A1RIN1
ALRIN2
A1RINI
ALRINL
ALRIN2
ALRIN2
NaOH ANO1

625.00
756.00
16.00
16.00
16.00
610.00
610.00
610.00
610.00
34,405



Qapacrini
QdOARN

Qracrin
NARN
QrARN
HIAV

PKRINL
PKRIN2
PICK
PKRINL
PKRIN2
PKRINL
PKRIN2
PKRIN2
PKRIN2
HCl PICK( )

ACRINL
ACRIN2
ACTV
ACRINL
ACRIN2
! ACRINL
ACRIN2
ACRIN2
DI ACRIN2
HO ACTV( )

625.00
756.00
16.00
16.00
16.00
560.00
560.00
560.00
560.00
49,463

625.00
756.00
16.00
16.00
16.00
360.00
360.00
360.00
360.00
2,541
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YaRN
"R\

Y RN
QdIAND
QdOARANL
OARN
QdOARNB
QuARN
Qrakn
QwARN
QrARN
N ARN
QrARN

A2RIN1

A2RIN2
A2RIN3

NaOH

ANO2
AZRINT
A2RIN2
A2RIN3
A2RIN1
A2RINI
A2RIN2
A2RIN2
A2RIN3
A2RIN3
ANO2

625.00
690.00
756.00

16.00

16.00

16.00

16.00
430.00
430.00
430.00
430.00
430.00
430.00
84,000
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