
H ea t

C o n c lu s io n

The d e v e lo p e d  s o f t w a r e  f o r  C o m p u te r -A id e d  
E x c h a n g e r  N etw o rk  D e s ig n  i s  c o d e d  i n  Q u ick  B a s ic  f o r  
im p le m e n t a t io n  on  a p e r s o n a l  c o m p u te r . I t  h a s  th e  
f o l l o w i n g  f e a t u r e s :
1 .  E v a lu a t e  e n e r g y  t a r g e t s  and  l o c a t e  p in c h  p o i n t .
2 .  D e s ig n  h e a t  e x c h a n g e  n e tw o r k  f o r  b o th  r e s t r i c t e d  and  

u n r e s t r i c t e d  m a tc h in g  c o n d i t i o n s .
3 .  S e a r c h  f o r  and b r e a k  down p r im a r y  l o o p .
4 .  C a rry  o u t  q u ic k  b u t  a p p r o x im a te  e c o n o m ic  a n a l y s i s ,  and  

c a l c u l a t e  a n n u a l i z e d  c o s t s  f o r  new n e tw o r k  d e s i g n  o r  
p a y b a c k  p e r i o d  f o r  e x i s t i n g  n e tw o r k  m o d i f i c a t i o n .

The a b o v e  s o f t w a r e  i s  a p p l i c a b l e  u n d er  th e  
f o l l o w i n g  a s s u m p t io n s :
1 .  O p e r a t in g  c o n d i t i o n s  o f  t h e  p r o c e s s  a r e  f i x e d .
2 .  No p h a s e  c h a n g e  o c c u r s  i n  a n y  w o r k in g  f l u i d  s t r e a m .
3 .  H ea t l o s s  t o  th e  e n v ir o n m e n t  i s  n e g l i g i b l e .

The r e q u ir e d  t y p i c a l  u s e r  in p u t  d a ta  f o r  n e tw o r k  
d e s i g n  a r e  i n l e t / o u t l e t  t e m p e r a t u r e s  and h e a t  c a p a c i t y -  
f lo w  r a t e s  o f  e a c h  s t r e a m . The o u t p u t  r e s u l t s  a r e  
co m p o sed  o f

P ro b lem  t a b l e .
Minimum u t i l i t y  r e q u i r e m e n t s  and l o c a t i o n  c f  p i n c h  p o i n t .
C o m p o s ite  c u r v e s .
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T a b le  9 -1  Summary o f  th e  d e s ig n e d  r e s u l t s

No. N o. o f  
h o t

s tr e a m s
c o ld

QHmin QCmin
Minimum

No. o f  u n it  
New d e s ig n E x is t i n g

D l . l 2 2 1 6 0 2 .1 0 .0 4 4 4
D 1 .2 2 2 0 .0 1 3 4 .0 4 4 5
D 1.3 2 2 6 0 .0 1 6 0 .0 5 3 5
D 1 .4 2 2 1 0 7 .5 4 0 .0 5 7 6
D 1 .5 2 2 4 0 .0 3 8 .0 5 7 -
D 1 .6 2 2 6 0 .0 2 2 5 .0 5 ว 6
D 1 .7 2 2 5 0 .0 6 0 .0 5 7 7
D 1 .8 3 1 3 3 6 .8 0 .0 4 4 4
D 1 .9 2 3 8 8 3 .0 0 .0 5 5 5
D 1 .1 0 2 4 4 0 .0 1 3 6 .0 7 7 7
D l . l l 3 3 0 .0 1 5 5 2 .0 6 6 6
D 1 .1 2 3 3 1 1 0 0 .0 4 0 .0 7 7 -
D 1 .1 3 3 4 0 .0 1 1 7 9 .9 7 า 7
D 1 .1 4 3 4 9 3 6 .8 0 .0 7 7 7
D 1 .1 5 3 4 2 3 6 .6 0 .0 7 7 7
D 1 .1 6 3 4 2 1 7 .6 0 .0 7 7 7
D 1 .1 7 4 3 0 .0 2 9 2 5 .8 7 8 14
D 1 .18 6 1 8 .58E 7 6 .4 7 E 7 8 11 16
D 1 .1 9 6 1 2 9 9 2 .0 5 0 1 6 .0 8 9 9
D 1 .2 0 6 1 3 7 9 5 .0 2 8 8 2 .0 8 9 9
D 1 .2 1 4 4 2 .2 2 7 E 6 3 .97E 5 9 11 13
D 1 .2 2 5 5 0 .0 1 8 7 9 .0 10 10 10
D 1 .2 3 7 3 8 8 .8 1 2 4 .5 11 18 15
D 1 .2 4 9 3 1 .0 5 5 E 8 0 .0 12 14 18
D 1 .2 5 7 7 0 .0 4 .2 6 E 5 14 21 18
D 1 .26 10 10 0 .0 3 .3 6 E 6 20 20 19
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G rand c o m p o s i t e  c u r v e .
M a tc h in g  o f  s t r e a m s
G r id  r e p r e s e n t a t i o n  o f  n e tw o r k .

The a b o v e  s o f t w a r e  h a s  b e e n  t e s t e d  i n  t h e  d e s i g n  
o f  26 n e tw o r k s  u n d er  th e  u n r e s t r i c t e d  m a tc h in g  c o n d i t i o n s  
( s e e  A p p e n d ix  D) , t h e  r e s u l t s  o f  w h ic h  a r e  su m m a rized  in  

T a b le  9 - 1 .  I t  may b e o b s e r v e d  t h a t  e a c h  n e tw o r k  d e s i g n  
e x h i b i t s  th e  maximum e n e r g y  r e c o v e r y  f e a t u r e ,  and i n  m o st  
c a s e s  a minimum o r  n e a r  minimum num ber o f  e x c h a n g e r  u n i t s  
h a s  b e e n  o b t a i n e d .  I t  h a s  a l s o  b e e n  show n t h a t  t h e  
s o f t w a r e  i s  a p p l i c a b l e  t o  t h r e s h o l d  t y p e  p r o b le m s .

On th e  o t h e r  h a n d , i n  th e  c a s e  o f  r e s t r i c t e d  
m a tc h in g  c o n d i t i o n s ,  t h e r e  i s  no g u a r a n t e e  t h a t  MER 
n e tw o r k s  a r e  a lw a y s  o b t a in e d  f o r  a l l  t y p e s  o f  p r o b le m s .  
A p p e n d ix  D d e s c r i b e s  f o u r  s u c c e s s f u l  a p p l i c a t i o n s .  In  any  
c a s e ,  th e  u s e r  c a n  r e s t  a s s u r e d  t h a t  a l l  e x t r a - u t i l i t y  
r e q u ir e m e n t s  a r e  a c c u r a t e l y  p r e d i c t e d  f o r  a l l  p r o b le m s
s t u d i e d  h e r e .
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