
C O N C L U S I O N S  A N D  R E C O M M E N D A T I O N S
CHAPTER V

T h is  w o r k  p r o p o s e d  th e  d e v e lo p m e n t  o f  a  g e n e r ic  m o d e l- b a s e d  s y n t h e s is  fo r  
o p t im iz a t io n  o f  w a te r /w a s t e w a t e r  n e tw o r k s  th r o u g h  th e  fr a m e w o r k  o f  Q u a g lia  ( 2 0 1 3 )  

a n d  e m p h a s iz e d  o n  a  m o r e  e f f ic ie n t  d e s ig n  o f  in d u s tr ia l a p p l ic a t io n s  fo r  W W T N  w ith  
w a te r  r e c y c l in g  o p t io n .

Time- Effective manner Complexity of problem- MutHreatment process- Mull-component p
- MutfstreamPerspective *"- Economical objectée- Envronmental objective

I Flexibility
Design option (variable specification'-same plant- Grassroots process design- Existing process design- Retrofit process assign (Potential expansion aspects) Delà led modelling of VWVTN- Simple short-cut model Network design- ‘.Vaste handling disposal network- Water-using process network- etc

^ 1 Key fg Jure» I

Application in different plants (problem)- treatment scopes (sources)- treatment ofciectves (sinks,- trealmenl technologies (processes;PreSbinary guideline design (solution)- Atematrve schemes for process simuliion

I Functionality I
Recycling/reuse strategies

- Zero liciud c lsch aig e- Non-zero liqiixJ dischargeTreatment procèss/stream system- Centralized system- Distributed sy stem Different process ชata- I nput specTcation

c ompor er ts’ Pro perti 03- Concentration- pH
- Temoerature
- Turbidity
- Time- Distance for transportation- etc

F ig u r e  5 .1  F is h  b o n e  d ia g r a m  o f  k e y  fe a tu r e s  fo r  d e v e lo p in g  th is  a p p r o a c h  a n d  
fu r th er  w o r k .

T o  s u m m a r iz e , th e  m a in  k e y  fe a tu r e s  (F ig u r e  5 .1 — o n ly  w h i t e  b o x e s )  o f  th e  
d e v e lo p e d  a p p r o a c h  are:

-  S c r e e n in g :  a la r g e  d im e n s io n  o f  p r o b le m  is  c o m p a r e d  a t  th e ir  o p t im a l  
p o in t  to  id e n t ify  o p t im a l  W W T N  fo r  d if fe r e n t  o b j e c t iv e  in a n  e f f e c t i v e  t im e  m a n n er .

-  S c e n a r io :  d if fe r e n t  p r o c e s s  s c e n a r io s  a r e  r a p id ly  e v a lu a te d  b y  v a r y in g  

in p u t d a ta  - w i t h o u t  m o d i f y in g  th e  m o d e l  s tr u c tu r e , i.e . n e w  s tr a te g ie s ,  a n d  e v e n  
tr e a tm e n t p r o c e s s /s t r e a m  sy s te m .
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-  Flexibility: th e  m o d e l  c a n  b e  u s e d  b o th  fo r  n e w  s y s t e m  a s  w e l l  a s  fo r  

r e tr o f it  d e s ig n  p r o c e s s e s  th r o u g h  d e ta ile d  m o d e l l in g  o f  W W T N  b y  c h a n g in g  v a r ia b le  

s p e c if ic a t io n .
-  P o r ta b ility :  th e  m o d e l  c a n  b e  q u ic k ly  a d a p te d  to  a n y  s p e c i f i c  W W T N  

p r o b le m  o f  d if fe r e n t  p la n ts  a n d  th e ir  s o lu t io n  c a n  be' a p p lie d  fo r  fu tu r e  d e ta ile d  
tr e a tm e n t p r o c e s s  d e s ig n  in  p r o c e s s  s im u la t io n .

R e fe r r in g  to  th e  a p p lic a t io n  fr o m  th e  d e v e lo p e d  a p p r o a c h , P T T  G lo b a l  
c h e m ic a l  w a s te w a te r  tr e a tm e n t p la n t  ( c a s e  s tu d y )  w a s  s tu d ie d  th r o u g h  th e  m e th o d  
d e s c r ib e d  a b o v e  b y  c o n s id e r in g  b o th  d e s ig n  o f  th e  b a se  c a s e s  ( fo r  e x i s t in g  p r o c e s s  

a n d  g r a s s r o o ts  p r o c e s s )  a n d  th e ir  r e tr o f it  d e s ig n . T h e  n e w  a p p lic a t io n  o f  W W T N  
s y n t h e s is  a n d  d e s ig n  b a s e d  o n  th e  s p e c i f i c  p r o b le m  o f  th e  c a s e  s tu d y  w e r e  c o n s id e r e d  

a n d  s tu d ie d  fo r  d if fe r e n t  s c e n a r io s  u n d e r  t w o  m a in  cr iter ia  w ith  r e s p e c t  t o  e f f lu e n t  

s e l e c t io n  and  re q u ir e d  s tr u c tu r e  o f  th e  o p t im a l s o lu t io n .
W ith  r e s p e c t  to  th e  r e s u lt s  a m o n g  a ll  t h e  s c e n a r io s , th e  c o m p a r is o n  b e tw e e n  

t w o  b e n e f it  in d ic a to r s  o f  T A C  (m a in  in d ic a to r )  a n d  W W D R  (m in o r  in d ic a to r )  
s h o w e d  th e  p r o m is in g  o p t im a l r e tr o f it  W W T N  d e s ig n , th a t  is  n e tw o r k  G 4 . T h is  

d e s ig n  p r o v id e d  lo w e r  T A C  th a n  n e tw o r k  P I  ( e x is t in g  p r o c e s s )  a n d  a l s o  p r o d u c e d  

100% o f  r e c y c le d  w a te r  ( i .e .  c w  m a k e u p )  le a d in g  to  z e r o  liq u id  d is c h a r g e  a sp e c t .  
T h e  r e s u lt  p o in ts  o u t  th e  p e r fo r m a n c e  o f  th e  d e v e lo p e d  m o d e l  fo r  th e  im p r o v e m e n t  o f  
p r o c e s s /p la n t  s c a le  in  te r m s  o f  e c o n o m ic  a n d  e n v ir o n m e n ta l  im p a c t.

A s  a  c o n s e q u e n c e ,  th is  w o r k  p rop osed  th e  d e v e lo p m e n t  o f  W W T N  syn th esis  

and d e sig n  in  o r d e r  t o  o p t im iz e  d if f e r e n t  s c e n a r io s  fro m  th e  n e w  s y s t e m  d e s ig n  a n d  

th e  re tro fit  d e s ig n  w ith  v a r io u s  m o d e l  fo r m u la t io n  t e c h n iq u e s  a n d  f l e x ib le  s o lu t io n  
s tr a te g y . H o w e v e r ,  in  o rd e r  t o  d e v e lo p  a  m o r e  s a t is fa c to r y  d e s ig n  a n d  s y n t h e s is  

m o d e l ,  a  fu rther w o r k  e x p a n s io n  c o u ld  b e  p r o b a b ly  in te g r a te d  w ith  a  w id e  v a r ie ty  o f  
n e tw o r k  (i.e . w a te r -u s in g  p r o c e s s  n e tw o r k  o r  w a s te  h a n d lin g /d is p o s a l  n e tw o r k ) .  
F u r th e r m o r e , it s h o u ld  f o c u s  o n  a  f u n c t io n a l it y  o f  m o d e l  in v o lv in g  o th e r  w a s te w a te r  
c h a r a c te r is t ic s  ( i .e .  te m p e r a tu r e , p H , tu r b id ity  e t c .)  fo r  a  m o r e  e x a c t  tr e a tm e n t  
p r o c e s s  m o d e l a s  p r o p o s e d  in  F ig u r e  5 .1 — o n ly  in  g r e y  b o x e s .  In  a d d it io n , o th e r  
o b j e c t iv e  fu n c t io n s  o f  d e s ig n  a n d  s y n t h e s is  m ig h t  b e  c o n c e n tr a te d  o n  m a x im iz in g  

r e c y c le d  w a te r  e f f lu e n t  o r  m in im iz in g  w a s t e w a t e r  d is c h a r g e . F o r  th e  o p t im iz e d
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s o lu t io n , t h e  c o m p r e h e n s iv e  m o d e l  d a ta b a se , m o d e l  fo r m u la t io n  te c h n iq u e s  a n d  

s o lu t io n  s tr a te g ie s  c o u ld  b e  fu rth er  s tu d ie d  a n d  d e v e lo p e d  to  a d d r e s s  e f f e c t iv e ly  a n y  

la rger  d im e n s io n  o f  in d u s tr ia l p r o b le m s . W ith  r e s p e c t  to  th e  m o d e l l in g  o f  tr e a tm e n t  

u n its , m o r e  d e ta ile d  d e s ig n  o f  t h o s e  tr e a tm e n t p r o c e s s e s  ( s u c h  a s  r e m o v a l ra tio ,  
c o n v e r s io n  e f f i c i e n c y )  b a s e d  o n  s p e c i f i c  d e s ig n  o f  a  p la n t c a n  b e  im p le m e n te d  t o  

m a k e  th e  m o d e l  b e tte r  r e p r e se n t  th e  r ea l tr e a tm e n t  p r o c e s s e s .
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