
C H A P T E R  I 
IN T R O D U C T IO N

T h e  re a so n  th a t o il o r n a tu ra l gas p rices  h av e  b e e n  c o n tin u a lly  in c reas in g  
ev e ry  d ay  is b e c a u se  o f  h ig h  en e rg y  c o n su m p tio n s  in  p ro c e ss  in d u s tr ie s . I f  en e rg y  
c o n su m p tio n  c a n  b e  su ccessfu lly  red u ced , th e  m o n ey  w h ic h  c u s to m e rs  h av e  to  p ay  
w ill be  sav ed  an d  a lso  la rg e  a m o u n t o f  en e rg y  in  th is  w o rld  w ill h a v e  b e e n  re se rv ed  
lo n g er. E sp e c ia lly  in  so m e  co u n trie s  w ith  en e rg y  c ris is , th ey  h a v e  to  im p o rt en e rg y  
fro m  o th e r c o u n trie s  . T h e re fo re , th ey  need  to  sav e  en e rg y  fo r u s in g  in  d o m e s tic  as 
m u c h  as p o ss ib le . A s a  re su lts , th e re  are  v a rio u s  te c h n iq u e s  b e in g  d e v e lo p e d  to  so lv e  
en e rg y  c o n su m p tio n  p ro b le m s  ,p in c h  tech n o lo g y  is o n e  te c h n iq u e  w h ic h  is  v e ry  
w id e ly  u se fu l .T he  a d v an tag e  o f  p in c h  te ch n o lo g y  is to  be  ab le  to  in te g ra te  p ro cesse s  
to  o b ta in  en e rg y  sav in g  o p p o rtu n itie s . P ro cess  in te g ra tio n  te c h n iq u e  is  very  
im p o rta n t to  en h an ce  en e rg y  e ffic ien cy  o f  in d u s tr ia l an d  b u ild  n e tw o rk  o f  each  
p ro c e ss  to  g e t v e ry  few  im p ac t to  en v iro n m en t.

T h e  b e g in n in g  w o rk s  in  p in c h  te c h n o lo g y  a d d re ssed  e n e rg y  ta rg e ts  an d  th e  
ex is te n c e  o f  th e  p in ch . A p p lic a tio n s  to  in d u stria l p ro je c ts  re su lte d  in  s ig n ific a n t 
en e rg y  sav in g . T h e  la te s t w o rk  in co rp o ra te s  cap ita l c o s t ta rg e ts  as  w e ll as en erg y  
ta rg e ts , an d  h as  led  to  e v e n  g rea te r  en e rg y  sav ings. T h e  c rad le  fo r p in c h  te c h n o lo g y  
c am e  fro m  h e a t-e x c h an g e r-n e tw o rk  desig n . H o w ev er, th e  sco p e  h a s  b e e n  e x ten d ed  to  
c o m b in e d  h e a t an d  p o w e r  sy stem , se p a ra tio n  sch em es, in te g ra te d  d is tilla tio n  co lu m n , 
an d  g en era l p ro c e ss  desig n . T h e  re su lt is a  to ta lly  g en e ra l p ro c e ss -e n g in e e rin g  to o l 
th a t h as  b e e n  su ccessfu lly  ap p lied  co m m erc ia lly  to  co n tin u o u s  an d  b a tc h  p ro c e ss  in  
in d u s tr ie s  as  d iv e rse  as p e tro leu m , g en era l ch em ica l, p e tro c h e m ic a ls , p u lp  an d  p ap er, 
fo o d  an d  d ia ry , w h isk y  an d  b rew in g , cem en t, s tee l, p h a rm a c e u tic a ls  a n d  fibers.

P in c h  te c h n o lo g y  has o n e  p o in t w h ich  c lea rly  sep a ra te s  p ro c e ss  in to  h ea t s in k  
an d  h ea t so u rce , so  c a lled  “p in c h  p o in t” . T he p ro cess  p in c h  p o in t re fe rs  to  th e  en erg y  
o p tim u m  p o in t in  th e  p ro cess  d e s ig n  , th e  te m p e ra tu re  lev e l a b o v e  th is  p o in t ac ts  as 
h e a t sink , an d  th e  o n e  b e lo w  ac ts  as h ea t so u rce  b a se d  o n  r ig o ro u s  th e rm o d y n am ic  
p rin c ip le s , N o rm a lly  5 th e re  are  m an y  c o ld  an d  h o t s tre am s e x c h a n g in g  heat. 
T h e re fo re , a fte r  p e rfo rm in g  p in c h  an a ly sis , th e  a lte rn a tiv e  d e s ig n  o f  h ea t ex ch an g e r
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n e tw o rk  w ill b e  o b ta in ed . O n e  c o n s tra in t n eed s  to  be  c o n s id e re d  is th e  p o ss ib ility  to  
e x ch an g e  b e tw e e n  tw o  s tream s b ecau se  i f  tw o  s tream s w h ic h  a re  v e ry  ap p ro p ria te  to  
m a tc h  is lo c a te d  v ery  fa r ap a rt o r  c an  n o t be  d o n e  by  an y  rea so n s , w e  m u s t n o t do  it.

P in c h  an a ly sis , a c tu a lly  can  be  d o n e  by  h an d  c a lcu la tio n , h o w ev e r, co m p u te r 
te c h n o lo g y  is d e v e lo p e d  so th e re  are  m an y  s im u la tio n  p ro g ra m s  av a ilab le  to  do  
p in c h  a n a ly s is  .O n e e ssen tia l so ftw are  e lem en t is p ro c e ss  s im u la tio n  so ftw are , th e  
o u tp u t fro m  w h ic h  can  be  u sed  to  ch eck  se n so r-b a sed  d a ta  su ch  as  f lo w  ra te s  5 
p re ssu re , te m p e ra tu re , an d  co n cen tra tio n s . A sp e n  E n g in e e r in g  S u ite  (A E S ) and  
S im sc i so ftw a re  w ill b e  se lec ted  to  u se  in  th is  re se a rch  s in ce  th is  p ro g ra m  is 
p ra c tic a lly  u se d  in  m a n y  co m p an ie s

T h is  re se a rc h  w ill b e  d o n e  fo r re tro fittin g  th e  h e a t e x c h a n g e r  n e tw o rk  to  
o b ta in  th e  b e s t d e s ig n  w h ic h  p o sse s  h ig h  d eg ree  o f  en e rg y  reco v e ry . T h is  re se a rch  
w ill b e  d o n e  by  sep a ra tin g  in to  th ree  parts . T h e  f irs t p a rt is p ro c e ss  m o d e lin g  and  
s im u la tio n  b y  A sp e n  P lu s  . T h e  seco n d  p a rt is th e  h ea t e x c h a n g e r n e tw o rk  re tro fit. 
T h e  la s t p a rt is  th e  p ro c e ss  h ea t in teg ra tio n . A c tu a l d a ta  w ill b e  u se d  fro m  th e  gas 
se p a ra tio n  p la n t u n it 1 (G S P 1 ) o f  P T T  P u b lic  C o m p an y  L im ited .

G S P 1 is th e  p la n t w h ich  can  sep a ra te  th re e  k in d s  o f  h y d ro ca rb o n s , m e th an e , 
e th an e , an d  p ro p a n e  fro m  n a tu ra l gas. G SP1 co n s is ts  o f  th ree  ty p e s  o f  d is tilla tio n  
co lu m n  ( d em e th a n iz e r, d ee th an ize r, an d  d e p ro p a n iz e r ) as  sh o w n  in  F ig u re  1.
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