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(§4)  Heat  recovery  system  for  a  dry  cleaner  drying  and  deodorizing  circuit. 

  An  improved  heat  recovery  system  for  a  dry  cleaner  dry- 
ing  and  deodorizing  circuit  is  described,  which  can  afford  sub- 
stantial  energy  savings  during  the  drying  step  and  the  deodor- 
izing  step  of  the  articles  of  clothing  being  cleaned.The  system 
comprises  two  condensers  (12,  13)  located  in  a  conduit  (5) 
connecting  the  air  outlet  (4)  and  inlet  (3)  of  a  drum  (2),  be- 
tween  an  evaporator  (8)  and  a  heating  battery  (11)  for  deliver- 
ing  heat  to  the  air  prior  to  its  re-introduction  into  the  drum  (2). 
Advantageously  one  (12)  of  the  condensers  is  of  the  water- 
cooled  type. 



T h i s   i n v e n t i o n   r e l a t e s   to  an  i m p r o v e d   h e a t  

r e c o v e r y   s y s t e m   f o r   a  dry  c l e a n e r   d r y i n g   and  d e o d o r i z i n g  

c i r c u i t .  

As  i s   known,  i n   dry  c l e a n e r s   t e c h n i q u e s ,   on  com-  

p l e t i o n   of  t he   c l e a n i n g   s t e p ,   a  d r y i n g   s t e p   i s   n e x t  

c a r r i e d   ou t   to  r emove ,   f rom  the   c l e a n e d   a r t i c l e s   o f  

c l o t h i n g ,   most   of  the  s o l v e n t   and  m o i s t u r e   p r e s e n t  

t h e r e i n ,   which   i s   f o l l o w e d   by  a  d e o d o r i z i n g   s t e p  

d i r e c t e d   to  remove  f rom  s a i d   a r t i c l e s   of  c l o t h i n g   e v e n  

the   l a s t   t r a c e s   of  s o l v e n t .  

The  d r y i n g   and  d e o d o r i z i n g   s t e p s   have  o p t i m u m  

o p e r a t i n g   t e m p e r a t u r e s ,   d e p e n d i n g   on  the   t ype   o f  

s o l v e n t   b e i n g   u s e d .  

I n   b o t h   such  s t e p s ,   ho t   and  d r y - a s - p o s s i b l e   a i r  

i s   i n t r o d u c e d   i n t o   the  c l e a n i n g   drum,  and  the  m i x t u r e  

of  a i r - m o i s t u r e   and  s o l v e n t   coming  out  of  the   d rum 

i s   c o o l e d   to  s e p a r a t e   the   a i r   f rom  the  s o l v e n t   a n d  

m o i s t u r e ;   w i t h   c e r t a i n   dry  c l e a n e r s ,   a r r a n g e m e n t s  

a re   made  f o r   the   a i r - s o l v e n t   m i x t u r e   to  be  d i s p e r s e d  

to  t he   o u t s i d e   d u r i n g   the  d e o d o r i z i n g   s t e p .   Also  i n  

o r d e r   to  a v o i d   d i s p e r s i n g   of  the  d e o d o r i z i n g   a i r   t o  

the  o u t s i d e ,   dry  c l e a n e r s   have  been   t e s t e d   by  t h e  

a p p l i c a n t s ,   which   a re   p r o v i d e d   w i t h   a  r e f r i g e r a t i n g  

m a c h i n e   h a v i n g   i t s   e v a p o r a t o r   l o c a t e d   in   the  c o n d u i t  

wh ich   c o n n e c t s   the   o u t l e t   to  the   i n l e t   f o r   the   a i r  

i n t o   the   drum,  w h i c h   e v a p o r a t o r   s e p a r a t e s   the  s o l v e n t  

and  m o i s t u r e   by  c o n d e n s a t i o n   in   c o o l i n g   down  t h e  

a i r - s o l v e n t - m o i s t u r e   m i x t u r e .  



O t h e r   dry   c l e a n e r s   have  been   t e s t e d   by  t h e  

A p p l i c a n t s ,   w h e r e i n   the   c o n d e n s e r   of  the   r e f r i g e r a t i n g  

m a c h i n e   i s   l o c a t e d   in   the   c o n d u i t   c o n n e c t i n g   t h e  

o u t l e t   to  t he   i n l e t   to  the   drum  at  a  p o s i t i o n   n e a r  

the  drum  i n l e t   to  r e c o v e r   a  p a r t   of  the   h e a t   g e n e r a t e d  

t h e r e w i t h   and  h e a t   the   a i r   and  r e d u c e   the  power  c o n -  

s u m p t i o n   of  a  h e a t i n g   u n i t ,   u s u a l l y   i n c l u d i n g   e l e c t r i c  

r e s i s t a n c e   h e a t e r s ,   wh ich   i s   a r r a n g e d   in   the  c o n d u i t  

n e a r   the   a i r   i n l e t   to  t he   d r u m .  

The  t e s t s   c a r r i e d   out   by  the   a p p l i c a n t s  h a v e   s h o w n  

t h a t   i n   o r d e r   to  p r o v i d e   an  e f f e c t i v e   c o o l i n g   a c t i o n  

f o r   the   d e o d o r i z i n g   s t e p ,   a l s o   a d v a n t a g e o u s   has   b e e n  

f o u n d   the   u s e ,   in   the  r e f r i g e r a t i n g   m a c h i n e ,   of  a  

s econd   w a t e r - c o o l e d   c o n d e n s e r   wh ich   i s   l o c a t e d   o n  

the   o u t s i d e   of  the   c i t e d   c o n d u i t .  

Dry  c l e a n e r s   w i t h   such  c o n s t r u c t i o n   o p e r a t e  

q u i t e   w e l l   b u t   i n v o l v e   a  more  t h a n   i n d i f f e r e n t   e n e r g y  

c o n s u m p t i o n   d u r i n g   the   d r y i n g   and  d e o d o r i z i n g   s t e p s .  

A c c o r d i n g l y ,   the  t a s k   of  t h i s   i n v e n t i o n   i s   t o  

p r o v i d e   an  i m p r o v e d   h e a t   r e c o v e r y   s y s t e m   f o r   a  d r y  

c l e a n e r   d r y i n g   and  d e o d o r i z i n g   c i r c u i t ,   wh ich   c a n  

a f f o r d   s u b s t a n t i a l   e n e r g y   s a v i n g s   b o t h   d u r i n g   t h e  

d r y i n g   s t e p   and  d e o d o r i z i n g   s t e p .  

W i t h i n   s a i d   t a s k ,   i t   i s   an  o b j e c t   of  the   i n v e n t i o n  

to  p r o v i d e   a  s i m p l e   s t r u c t u r e   wh ich   can  be  i m p l e m e n t e d  

w i t h   r e l a t i v e   e a s e ,   i s   s a f e   t o  u s e   and  e f f e c t i v e   i n  

o p e r a t i o n ,   and  can  a f f o r d   c o m p a r a t i v e l y   low  i n s t a l l a -  

t i o n   and  o p e r a t i o n   c o s t s .  

These   t a s k   and  o b j e c t   a re   a c h i e v e d   by  an  i m p r o v e d  

h e a t   r e c o v e r y   s y s t e m   f o r   a  dry  c l e a n e r   d r y i n g   a n d  



d e o d o r i z i n g   c i r c u i t   h a v i n g ,   in   a  c o n n e c t i o n   c o n d u i t  

of  the  a i r   o u t l e t   and  i n l e t   of  a  c l e a n i n g   drum,  a n  

e v a p o r a t o r   of  a  r e f r i g e r a t i n g   m a c h i n e   and  a  h e a t i n g  

b a t t e r y ,   c h a r a c t e r i z e d   in   t h a t   s a i d   r e f r i g e r a t i n g  

mach ine   has   at   l e a s t   two  c o n d e n s e r s ,   one  of  w h i c h  

i s   a d v a n t a g e o u s l y   c o o l e d   by  a  c o o l i n g   f l u i d ,   which   a r e  

l o c a t e d   i n   s a i d   c o n d u i t   b e t w e e n   s a i d   e v a p o r a t o r   a n d  

s a i d   h e a t i n g   b a t t e r y   and  wh ich   e x c h a n g e   h e a t   w i t h   t h e  

a i r   p r i o r   to  i t s   r e - i n t r o d u c t i o n   i n t o   the   d r u m .  

F u r t h e r   f e a t u r e s   w i l l   be  more  c l e a r l y   a p p a r e n t  

f rom  the   f o l l o w i n g   d e t a i l e d   d e s c r i p t i o n   of  p r e f e r r e d ,  

t h o u g h   no t   l i m i t a t i v e ,   e m b o d i m e n t s   of  a  r e c o v e r y  

s y s t e m   a c c o r d i n g   to  the   i n v e n t i o n ,   as  i l l u s t r a t e d   b y  

way  of  example   o n l y   in   the  a c c o m p a n y i n g   d r a w i n g ,   i n  

w h i c h :  

F i g .   1  shows  a  s c h e m a t i c a l   f r o n t   view  of  a  d r y  

c l e a n e r   i n c o r p o r a t i n g   an  i m p r o v e d   r e c o v e r y   s y s t e m  

a c c o r d i n g   to  one  e m b o d i m e n t   of  the   i n v e n t i o n ;  

F i g .   2  Shows  a n o t h e r   e m b o d i m e n t   of  the   i n v e n t i o n  

r e p r e s e n t e d   in   a  manne r   s i m i l a r   to  F i g .   1 ;  

F i g u r e s   3  and  4  show  d e t a i l s   of  c o m p a r a t i v e   c i r c u i t  

p o r t i o n s   p r e v i o u s l y   t e s t e d   by  the   a p p l i c a n t s   b u t   n o t  

a d o p t e d   i n   t h i s   i n v e n t i o n ;  

F i g u r e s   5  and  6  show  c i r c u i t   p o r t i o n s   a d o p t e d   i n  

t h i s   i n v e n t i o n o  

With   p a r t i c u l a r   r e f e r e n c e   to  the  d r a w i n g  

g e n e r a l l y   i n d i c a t e d   a t   1  i s   a  dry  c l e a n e r   p o r t i o n  

i n c o r p o r a t i n g   the   i m p r o v e d   h e a t   r e c o v e r y   s y s t e m   f o r   a  

d r y i n g   and  d e o d o r i z i n g   c i r c u i t   a c c o r d i n g   to  the  i n v e n t i o n .  

The  dry  c l e a n e r   1  has   a  c l e a n i n g   drum  chamber   2 



shown  o n l y   i n   p a r t   and  p r o v i d e d   w i t h   an  i n l e t   3 

f o r   t he   d r y i n g   a i r   and  an  o u t l e t   4  f o r   the   a i r - m o i s t u r e  

and  s o l v e n t   m i x t u r e ;   the   o u t l e t   4  and  i n l e t   3  a r e  

i n t e r c o n n e c t e d   e x t e r n a l l y   to  the  chamber   2  by  a  com-  

p o s i t e   c o n d u i t   5  e x t e n d i n g   f rom  the   o u t l e t   4  to  t h e  

i n l e t   3  and  h a v i n g   a  f i r s t   s e c t i o n   5a,  a  second  s e c t i o n  

5b  and  a  t h i r d   s e c t i o n   5c.  The  s e c o n d   s e c t i o n   5b  com-  

p r i s e s   two  p a s s a g e s   i n   b y - p a s s   r e l a t i o n s h i p   to  e a c h  

o t h e r   and  shown  by  a r r o w s   A1  and  A2.  In   the  s e c t i o n   5b 

a  f a n   6  i s   o p e r a t i v e   to  d r i v e   the  a i r f l o w   i n   t h e  

d i r e c t i o n   of  the  a r r o w s   A1  and  A2.  L o c a t e d   b e t w e e n  

s e c t i o n s   5a  and  5b  of  c o n d u i t   5  i s   a  f i l t e r   7.  A f t e r  

the   f i l t e r   7,  the   a i r f l o w   A  i s   d i v i d e d   i n t o   t w o  

b r a n c h e s   A1  and  A 2 .  

The  s e c o n d   s e c t i o n   5b  of  the   c o n d u i t   5  has   a n  

e v a p o r a t o r   8  of  a  r e f r i g e r a t i n g   m a c h i a e  R  p o s i t i o n e d  

i n   the  p a s s a g e   A1  and  w h i c h   i s   p r o v i d e d   to  l o w e r   t h e  

a i r - s o l v e n t - m o i s t u r e   m i x t u r e   t e m p e r a t u r e   and  cause  t h e  

m o i s t u r e   and  s o l v e n t   p r e s e n t   in   the   m i x t u r e   to  be  c o n -  

d e n s e d ;   the   c o n d e n s e d   m o i s t u r e   and  s o l v e n t   a r e  

c o l l e c t e d   on  an  i n c l i n e d   w a l l   9  u n d e r l y i n g   the  e v a p o -  

r a t o r   and  r emoved   t h r o u g h   a  p ipe   u n i o n   10  t o w a r d   a  

s t a t i o n   ( n o t   shown)  f o r   s e p a r a t i n g   the  s o l v e n t   f r o m  

w a t e r .  

Mounted   n e a r   the  c o n d u i t   i n l e t   3  i s   a  h e a t i n g  

b a t t e r y   11,  a d v a n t a g e o u s l y   of  the   e l e c t r i c   r e s i s t a n c e  

h e a t e r   t y p e ,   f o r   t he   a i r   p r i o r   to  i t s   r e - i n t r o d u c t i o n  

i n t o   the   drum;  i n   p r a c t i c e ,   b o t h   d u r i n g   the   d r y i n g  

s t e p   and  d u r i n g   the   d e o d o r i z i n g   s t e p   the  a i r   i s  

a d m i t t e d   i n t o   t he   drum  i n   a  ho t   s t a t e   to  p r o m o t e  



r e m o v a l   of  the   m o i s t u r e   and  s o l v e n t   p r e s e n t   i n   t h e  

a r t i c l e s   of  c l o t h i n g   b e i n g   c l e a n e d ,   and  i s   t h e n  

c o o l e d   by  the  e v a p o r a t o r   8  upon  l e a v i n g   the   drum  t o  

c o n d e n s e   the  m o i s t u r e   and  s o l v e n t s   p r e s e n t   i n   the  a i r .  

The  opt imum  t e m p e r a t u r e s   of  the   m i x t u r e   a t   t h e  

i n t r o d u c t i o n   i n t o   the  drum  and  a t   the   c o n d e n s a t i o n  

zone  v a r y   when  p a s s i n g   f rom  the  d r y i n g   s t e p   to  t h e  

d e o d o r i z i n g   s t e p ,   d e p e n d i n g   on  the   s o l v e n t   u s e d .   F o r  

s o l v e n t s   of  the   t ype   of  p e r c h l o r o e t h y l e n e ,   the   t e m p e r -  

a t u r e   d u r i n g   the   d r y i n g   s t e p   i s   a t   the   e n t r a n c e   o f  

65-70°   0  and  in   the   c o n d e n s a t i o n   zone  of  2 5 - 3 0 °   C,  w h e r e a s  

f o r   the   d e o d o r i z i n g   s t e p   t h e y   a re   of  40°  0  a n d  1 5 0   C ,  

r e s p e c t i v e l y .  

A r r a n g e d   in   the  s e c t i o n   5c  of  c o n d u i t   5,  d o w n -  

s t r e a m   of  the   f a n   6  and  u p s t r e a m   of  the  b a t t e r y   1 1 ,  

a re   two  c o n d e n s e r s   12  and  13  of  the   r e f r i g e r a t i n g  

m a c h i n e   R:  the  c o n d e n s e r   12  i s   of  the   w a t e r - c o o l e d  

p ipe   c o i l   t ype   and  i s   a d v a n t a g e o u s l y   l o c a t e d   u p s t r e a m  

of  the   a i r   c o n d e n s e r   13,  the   l a t t e r   b e i n g   i n   t u r n  

l o c a t e d   n e a r   the  i n l e t   3;  the   c o n d e n s e r s   12  and  1 3 ,  

as  the   m a c h i n e   r e f r i g e r a t i n g   mix  i s   b e i n g   c o o l e d ,   a r e  

a  s o u r c e   of  h e a t   wh ich   i s   i n   p r a c t i c e   f u l l y   u t i l i z e d  

to  h e a t   the   a i r   p r i o r   to  i t s   r e - i n t r o d u c t i o n   i n t o   t h e  

drum.  The  c o n d e n s e r s   12  and  13  may  be  e i t h e r   a s s e m b l e d  

in   s e r i e s   ( F i g .   1)  or  i n   p a r a l l e l   ( F i g .   2 ) ,   and  i n  

e i t h e r   c a s e s   v a l v e   means  1 5 , 1 6 , 1 7 , 1 7 '   are   p r o v i d e d  

which   a re   a d a p t e d   t o :   e i t h e r   cut  o f f ,   d u r i n g   the   d r y i n g  

s t e p ,   t he   w a t e r f l o w   to  the  c o n d e n s e r   12  such  t h a t   t h e  

l a t t e r   can  t r a n s f e r   a l l   the   c a l o r i e s   p r o d u c e d   to  t h e  

d r y i n g   a i r   ( t h u s   r e c o v e r i n g   a l m o s t   a l l   of  the  e n e r g y  



n o r m a l l y   d i s s i p a t e d   i n   t h o s e   s y s t e m s   which   have  s a i d  

c o n d e n s e r   l o c a t e d   e x t e r n a l l y   to  the  d r y i n g   c o n d u i t ) ;  

or ,   d u r i n g   the   d e o d o r i z i n g   s t e p ,   s u p p l y   s a i d   c o n d e n s e r  

12  w i t h   c o o l i n g   w a t e r ,   t h e r e b y   p r o v i d i n g ,   on  the   o n e  

s i d e ,   f a s t e r   c o o l i n g   of  the   a i r ,   and  on  the  o t h e r   s i d e ,  

r e c o v e r y   of  e n e r g y   by  v i r t u e   of  the  c o o l i n g   w a t e r  

f r i g o r i e s   b e i n g   r e n s e d   w h i c h   w i t h   c o n v e n t i o n a l   s y s t e m s  

( h a v i n g   the   c o n d e n s e r   12  on  the   o u t s i d e )   a re   d i s s i p a t e d .  

I t   w i l l   be  u n d e r s t o o d   t h a t   w i t h   r e f e r e n c e   t o  

F i g .   1  d u r i n g   the   d r y i n g   s t e p   v a l v e   17'  i s   c l o s e d ,  

w h e r e a s   d u r i n g   the   d e o d o r i z a t i o n   s t e p   the   v a l v e   1 7 '  

i s   open .   Wi th   r e f e r e n c e   to  F i g .   2,  d u r i n g   the   d r y i n g  

s t e p   v a l v e   15  i s   open   and  v a l v e s   16  and  17  a re   c l o s e d ,  

w h e r e a s   d u r i n g   the   d e o d o r i z a t i o n   s t e   v a l v e   15  i s   c l o s e d  

and  v a l v e s   16  and  17  a re   o p e n .  

I t   w i l l   be  n o t e d   t h a t   the   so  c a l l e d   s e c o n d a r y  

c o n d e n s e r   12,  b o t h   i n   ca se   i n   wh ich   i t   i s   s e r i e s  

c o n n e c t e d   or  c o n n e c t e d   i n   p a r a l l e l   w i t h   the   m a i n  

c o n d e n s e r   13,  i s   a c t i v e   i n   the  d e o d o r i z i n g   s t e p .   I t s  

f u n c t i o n   i s   to  a b s o r b   the   h e a t   t a k e n   by  the   e v a p o r a t o r  

8  f rom  the   a i r ,   so  as  to  a l l o w   the   a i r   which   p a s s e s  

t h r o u g h   the   e v a p o r a t o r   8  to  r e a c h   in   a  v e r y   s h o r t   t i m e  

of  a  few  m i n u t e s   v e r y   low  t e m p e r a t u r e   l e v e l s ,   w h i c h  

make  i t   p o s s i b l e   to  c o m p l e t e l y   r e c o v e r   the  s o l v e n t   c o n -  

t a i n e d   t h e r e i n .   I n s t e a d ,   d u r i n g   the   d r y i n g   s t e p ,   s i n c e  

i t   i s   n e c e s s a r y   to  r e c o v e r   h e a t   i n  o r d e r   to  r a i s e   t h e  

t e m p e r a t u r e   of  t he   a i r ,   t he   c o n d e n s e r   12  i s   c l o s e d .  

T h i s   i s   the   r e a s o n   why,  i n   case   o f  t h e   two  c o n -  

d e n s e r   s e r i e s   c o n n e c t e d ,   d u r i n g   the  d r y i n g   s t e p ,   w a t e r  

i s   c a u s e d   to  f l ow  t h r o u g h   the   c o n d e n s e r   12  in   the   same 



manner   as  i n   the   case   of  p a r a l l e l   c o n n e c t i o n ,   w h e r e a s  

d u r i n g   the   d r y i n g   s t e p   such  c o n d e n s e r   i s   shu t   o f f .  

I t   s h o u l d   be  f u r t h e r   n o t e d   t h a t   the  c o n d e n s e r   8  

i s   i n   e v e r y   .case  e f f e c t i v e ;   d u r i n g   the  d r y i n g   s t e p  

b e c a u s e   of  t he   e x c l u s i o n   of  the  c o n d e n s e r   12,  i t   w i l l  

coo l   the   a i r   to  v a l u e s   of  5 - 6 ° 0 ;   d u r i n g   the  d e o d o r i z a -  

t i o n ,   owing  to  the   o p e r a t i o n  o f   the   c o n d e n s e r   12,  i t  

w i l l   c ause   the  a i r   to  r e a c h   f a r   l o w e r   t e m p e r a t u r e s   e v e n  

be low  ze ro   p o i n t .  

I t   s h o u l   be  a p p r e c i a t e d   t h a t   the  e n e r g y   r e c o v e r y  

e n a b l e d   by  p r o v i d i n g   the   two  c o n d e n s e r s   12  and  13  i n  

the   c o n d u i t   5  i s   q u i t e   s u b s t a n t i a l ,   so  much  t h a t   t h e  

h e a t i n g   b a t t e r y   11  may  be  a  low  power   one  and  on ly   b e  

e n e r g i z e d   d u r i n g   the   i n i t i a l   s t a g e   of  the   d r y i n g   s t e p  

to  r e a c h   o p e r a t i n g   t e m p e r a t u r e ,   t h e r e a f t e r   i t   m a y  b e  

shu t   o f f   w i t h o u t   p r o b l e m   b e c a u s e   the   h e a t   r e q u i r e d  

to  r a i s e   the  a i r   t e m p e r a t u r e   p r i o r   to  i t s   r e - i n t r o d u c -  

t i o n   i n t o   the   drum  i s   s u p p l i e d   e n t i r e l y   by  the   c o n d e n s e r s  

12  and  1 3 .  

B l a c k   a r r o w s   in   t he   drawing  show  the  a i r - s o l v e n t -  

m o i s t u r e   m i x t u r e   and  w h i t e   a r r o w s   show  the   d r y i n g   a n d  

d e o d o r i z i n g   a i r ;   the   o t h e r   c o m p o n e n t s   of  the   r e f r i g e r a t -  

ing  m a c h i n e   a re   no t   shown  i n   the  f i g u r e   b e c a u s e   k n o w n  

pe r   s e .  

With   r e f e r e n c e   now  to  the   c o m p a r a t i v e   c i r c u i t  

p o r t i o n s   p r e v i o u s l y   t e s t e d   bu t   no t   a d o p t e d   in   t h i s  

i n v e n t i o n ,   as  shown  i n   F i g u r e s   3  and  4 ,   i t   w i l l   b e  

n o t e d   t h a t   on ly   the   c o n d e n s e r   13'  and  an  a u x i l i a r y  

r e s i s t o r   h e a t e r   11'  s u p p l y   h e a t   to  the  a i r   c u r r e n t ,  

s i n c e   the   c o n d e n s e r   12'  i s   o u t s i d e   the  c o n d u c t   5 .  



I n s t e a d ,   as  v i s i b l e   in   F i g u r e s   5  and  6,  s h o w i n g  
the   c o r r e s p o n d i n g   c i r c u i t   p o r t i o n   of  t h i s   i n v e n t i o n ,  
d u r i n g   the   d r y i n g   s t e p   an  a d d i t i o n a l   h e a t   r e c o v e r y  
i s   o b t a i n e d ,   due  to  the  c o n t a c t   of  the   a i r   c u r r e n t   w i t h  
the   c o n d e n s e r   12,  w i t h i n   wh ich   h i g h l y   c o m p r e s s e d   f r e o n  

f l o w s .   The  t e s t s   c a r r i e d   out   have  shown  an  a v e r a g e  
t e m p e r a t u r e   i n c r e a s e   of  5°C.  Assuming   t h a t   the   t e m p e r a t u r e  
i n c r e a s e   owing  to  the   c o n d e n s e r   13  r e m a i n s   30°C  as  i n  
the   p r e v i o u s   c o m p a r a t i v e   e x a m p l e ,   the   a i r   t e m p e r a t u r e  
d o w n s t r e a m   of  the   c o n d e n s e r   13  w i l l   be  a t   a  h i g h e r  
t e m p e r a t u r e   t h a n   in   the  p r e v i o u s   s o l u t i o n ,   so  t h a t   a  
r e s i s t o r   h e a t e r   11  of  s m a l l e r   power   may  be  u s e d .  

D u r i n g   the   d e o d o r i z a t i o n   s t e p   of  t h i s   i n v e n t i o n ,  
as  shown  i n   F i g .   6,  the   v a l v e   17  i s   o p e n e d   so  t h a t  

w a t e r   i s   s u p p l i e d   to  t he   c o n d e n s e r   12,  so  t h a t   t h e  

t e m p e r a t u r e   of  the   a i r   c o n t a c t i n g   the   coo l   s u r f a c e   o f  

the   c o n d e n s e r   12  w i l l   s i n k   and  c o n s e q u e n t l y   a  more  

r a p i d   c o o l i n g   t h e r e o f   w i l l   e n s u e .  

I t   w i l l   be  u n d e r s t o o d   f rom  the   f o r e g o i n g   t h a t  

w i t h   t he   c i r c u i t   a c c o r d i n g   to  t h i s   i n v e n t i o n   d u r i n g  

the   d r y i n g   s t e p   r e c o v e r y   of  h e a t   i s   o b t a i n e d   and  d u r i n g  

the   d e o d o r i z a t i o n   s t e p   r e c o v e r y   of  f r i g o r i e s   i s   o b t a i n e d .  

In   t h i s   c o n n e c t i o n   i t   s h o u l d   be  n o t e d   t h a t ,   a s  

shown  i n   F i g .   1  p a r t   of  t he   a i r   put   in   m o t i o n   by  t h e  

f a n   6  b y - p a s s e s   the   e v a p o r a t o r   8  as  shown  by  the   a r r o w  

A2,  i n   o r d e r   to  r e d u c e   the   power  of  t he   c o m p r e s s o r   o f  

the   r e f r i g e r a t i n g   m a c h i n e .   Th i s   p a r t   of  a i r   r e a c h e s  

the   c o n d e n s e r   12  a t   h i g h   t e m p e r a t u r e   so  t h a t   the   c o o l i n g  

e f f i c i e n c y   i s   h i g h   ( h i g h   t e m p e r a t u r e   d i f f e r e n c e ) .   S u c h  

e f f e c t   i s   no t   o b t a i n e d   i n   t h e   s o l u t i o n   shown  i n  



F i g u r e s   3  a n d  4 ,   where   the   c o n d e n s e r   12  i s   o u t s i d e  

the  c i r c u i t   of  a i r .  

In  the  t a b l e   w h i c h   f o l l o w s   an  e n e r g y   b a l a n c e   i s  

g i v e n   f o r   the  c o m p a r a t i v e   case   in   w h i c h   the  c o n d e n s e r  

12'  i s   o u t s i d e   the  a i r   c i r c u i t   and  f o r   the  case   o f  

t h i s   i n v e n t i o n   where   the   c o n d e n s e r   12  i s   w i t h i n   t h e  

a i r   c i r c u i t .  

I t   s h o u l d   be  n o t e d   m o r e o v e r   t h a t   the   r a t i o   of  t h e  

r a t e   of  f low  of  the  b y - p a s s i n g   a i r   a c c o r d i n g   to  a r r o w  

A2  to  the   f low  of  a r row  A1  may  be  r e g u l a t e d   a c c o r d i n g   t o  

the  r e q u i r e m e n t s   by  v a l v e   means   not   shown  i n   t h e  

d r a w i n g   so  t h a t   the   t o t a l   r e u n i t e d   a i r   f l ow  r e a c h i n g  

the  c o n d e n s e r   12  may  have   the   d e s i r e d   mean  t e m p e r a t u r e  

f o r   an  a d v a n t a g e o u s   e n e r g y   r e c o v e r y .   In  t h i s   c o n n e c t i o n  

the  mean  t e m p e r a t u r e   s h o u l d   be  c o n s i d e r e d   on ly   f r o m  



a  t h e o r e t i c a l   p o i n t   of  v i e w ,   w h i l e   in   a c t u a l   p r a c t i c e  

the   t o t a l   a i r   c u r r e n t   r e a c h i n g   the  c o n d e n s e r   12  may 

have  p a r t i a l   a i r   s t r e a m s   at   h i g h e r   and  l o w e r   t e m p e r -  

a t u r e   as  compared   to  the  t h e o r e t i c a l   a v e r a g e   t e m p e r a t u r e  

and  t h i s   i s   the   r e a s o n   why  the   above   e x p l a i n e d   e f f e c t  

o c c u r s .   I t   w i l l   be  u n d e r s t o o d   t h a t   f o r   the   p u r p o s e  

the   m i x i n g   of  ho t   and  coo l   a i r   s t r e a m s   wh ich   f l o w  

t o g e t h e r   a f t e r   the   b y - p a s s i n g   p o r t i o n   may  be  r e g u l a t e d  

by  s u i t a b l e   b l e n d i n g   means ,   no t   shown  i n   the   d r a w i n g .  

Thus ,   the   i n v e n t i o n   a c h i e v e s   i t s   o b j e c t s .  

The  i n v e n t i o n   as  d e s c r i b e d   i s   s u s c e p t i b l e   of  many  

m o d i f i c a t i o n s   and  v a r i a t i o n s   w i t h o u t   d e p a r t i n g   f r o m  

the   s cope   of  i t s   i n v e n t i v e   c o n c e p t .   F u r t h e r ,   a l l   o f  

the   d e t a i l s   may  be  r e p l a c e d   w i t h   o t h e r   t e c h n i c a l l y  

e q u i v a l e n t   o n e s .  

I n   p r a c t i c i n g   the   i n v e n t i o n ,   the   m a t e r i a l s   u s e d ,  

as  w e l l   as  the   s h a p e s   and  d i m e n s i o n s ,   may  be  any  s e l e c t e d  

ones   to  meet   i n d i v i d u a l   r e q u i r e m e n t s ,   w i t h o u t   in   s o  

d o i n g   d e p a r t i n g   f rom  the   p r o t e c t i o n   scope  of  t h e  

a p p e n d e d   c l a i m s .  



1.  An  i m p r o v e d   h e a t   r e c o v e r y   s y s t e m   f o r   a  d r y  

c l e a n e r   d r y i n g  a n d   d e o d o r i z i n g   c i r c u i t   h a v i n g ,   i n  

a  c o n n e c t i o n   c o n d u i t   (5)  of  the  a i r   o u t l e t   (4)  a n d  

i n l e t   (3)  of  a  c l e a n i n g   drum  ( 2 ) ,   an  e v a p o r a t o r   ( 8 )  

of  a  r e f r i g e r a t i n g   m a c h i n e   and  a  h e a t i n g   b a t t e r y   ( 1 1 ) ,  

c h a r a c t e r i z e d   in   t h a t   s a i d   r e f r i g e r a t i n g   m a c h i n e   h a s  

at  l e a s t   two  c o n d e n s e r s   ( 1 2 , 1 3 ) ,   one  of  w h i c h   i s  

a d v a n t a g e o u s l y   c o o l e d   by  a  c o o l i n g   f l u i d ,   wh ich   a r e  

l o c a t e d   i n   s a id   c o n d u i t   (5)  b e t w e e n   s a i d   e v a p o r a t o r  

(8)  and  s a i d   h e a t i n g   b a t t e r y   (11)   and  wh ich   e x c h a n g e  

h e a t   w i t h   the  a i r   p r i o r   to  i t s   r e - i n t r o d u c t i o n   i n t o  

the  drum  ( 2 ) .  

2.  A  sy s t em  a c c o r d i n g   to  C la im  1,  c h a r a c t e r i z e d  

in   t h a t   s a i d   h e a t i n g   b a t t e r y   (11)  i s   a  low  power  o n e  

and  i s   e n e r g i z e d   at  the   s t a r t   of  the   d r y i n g   s t e p .  

3.  A  sys tem  a c c o r d i n g   to  C l a i m   1,  c h a r a c t e r i z e d  

in   t h a t   s a i d   c o n d e n s e r s   ( 1 2 , 1 3 )   are   c o n n e c t e d   t o g e t h e r  

in   s e r i e s ,   and  t h a t   d u r i n g   the   d r y i n g   s t e p   the   f l o w  

of  c o o l i n g   f l u i d   i n t o   t he   f l u i d - c o o l e d   c o n d e n s e r   ( 1 2 )  

i s   cut   o f f .  

4.  A  sys t em  a c c o r d i n g   to  C la im  1,  and  a l t e r -  

n a t i v e l y ,   a c c o r d i n g   to  C l a i m   3,  c h a r a c t e r i z e d   i n  

t h a t   s a i d   c o n d e n s e r s   ( 1 2 , 1 3 )   are   c o n n e c t e d   t o g e t h e r  

i n   p a r a l l e l ,   and  t h a t   d u r i n g   the  d r y i n g   s t e p   the  f l u i d -  

c o o l e d   c o n d e n s e r   ( 1 2 ) i s   b y - p a s s e d .  

5.  A  sys tem  a c c o r d i n g   to  C l a i m s   1 -4 ,   c h a r a c t e r i z e d  

in  t h a t   a  b y - p a s s   p a s s a g e  ( A 2 )  i s   p r o v i d e d   i n   t he   a i r  

c i r c u i t ,   p a s t   the   e v a p o r a t o r   (8)  to  r e g u l a t e   the   a i r  

t e m p e r a t u r e   c o n t a c t i n g   the   f l u i d - c o o l e d   c o n d e n s e r .  
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