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\*y  Method  and  device  for  gas  conditioning. 
  Method  and  device  for  conditioning  a  gas  such  as  air, 
wherein  the  gas  is  cooled  by  means  of  a  cooling  circuit  for 
dehydration  of  the  gas  by  evaporation  of  a  refrigerant  in  the 
evaporator  (16)  of  the  cooling  circuit.  The  gas  is  conducted 
also  through  a  treatment  zone  in  a  regenerative  exchanger 
apparatus,  in  which  moisture  is  delivered  to  a  moisture 
absorbing  drying  agent.  The  cooling  circuit  comprises  in 
addition  to  the  evaporator  (16)  a  compressor  (26)  and  a 
condenser  (24).  The  cooling  circuit  is  regulated  as to its  effect 
so  that  the  greatest  cooling  and  dehydration  effect  is 
obtained  without  any  formation  of  ice  on  the  evaporator 
taking  place. 





The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  a  m e t h o d  f o r  c o n d i t i o n i n g ,  

e s p e c i a l l y   d e h y d r a t i o n ,   of  a  g a s ,   such   as  a i r .   The  i n v e n t i o n  

a l s o   r e l a t e s   to   a  d e v i c e   c a r r y i n g   ou t   t h e   m e t h o d .  

In  t h e   d r y i n g   of  a  gas   such   as  a i r   u n d e r  e x t r e m e l y  

m o i s t   c o n d i t i o n s ,   f o r   e x a m p l e   in  a  h i g h l y   m o i s t   c l i m a t e  

w i t h i n   g r e a t   i n t e r v a l s   of  t e m p e r a t u r e   d u r i n g   d a y  a n d   n i g h t  

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

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

t h e   e v a p o r a t o r   in  a  c o o l i n g   c i r c u i t   f o r   c o o l i n g   of  t h e  

gas   and  t h e r e w i t h   p r e c i p i t a t i o n   of  t he   m o i s t u r e   a t   t h e  

e v a p o r a t o r .   With   t h i s   m e t h o d   l a r g e   q u a n t i t i e s   of  m o i s t u r e  

can   be  r e m o v e d ,   w h e r e a s   i t   i s   d i f f i c u l t  t o   a c h i e v e   a  d e h y d r a -  

t i o n   of  t h e   gas   down  to  r e a l l y   low  m o i s t u r e   c o n t e n t s .   A n o t h e r  

p r o b l e m   i n h e r e n t  t o   s u c h   d e v i c e s   i s   t he   r i s k   of  f o r m a t i o n  

of  i c e   on  t he   e v a p o r a t o r   u n d e r   c o n d i t i o n s   o f _ o p e r a t i o n  

w i t h   h i g h l y   m o i s t   a i r .  

A n o t h e r   m e t h o d   f o r   d e h y d r a t i o n   of  g a s ,   w h e r e i n   t h e  

p r o b l e m   of  f o r m a t i o n   of  i c e   i s   a v o i d e d ,   c o n s i s t s   in   u s i n g  

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

a b s o r b i n g   d r y i n g   medium  w h i c h   d e h y d r a t e s   t h e   gas   to   a  v e r y  
low  w a t e r   c o n t e n t .   H o w e v e r ,   in  o p e r a t i o n   u n d e r   t h e   a b o v e  

o p e r a t i v e   c o n d i t i o n s   a n d / o r   w i t h   l a r g e   q u a n t i t i e s   of  g a s  

a  r e g e n e r a t i v e   e x c h a n g e r   b e c o m e s   more  e x p e n s i v e   t h a n   a  

c o o l i n g   d e h y d r a t o r   h a v i n g   t h e   same  c a p a c i t y .  

The  ma in   o b j e c t   of  t h e   i n v e n t i o n   i s   to   p r o v i d e   a  m e t h o d  

and  a  d e v i c e   f o r   c o n d i t i o n i n g   a  gas   as  d e s c r i b e d   in  t h e  

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

i n h e r e n t   to   t h e   known  m e t h o d s   and  d e v i c e s   f o r   d e h y d r a t i o n  

of  a  g a s   a r e   e l i m i n a t e d   to   a  g r e a t   e x t e n t .  

T h i s   o b j e c t   i s   a t t a i n e d   by  c o m b i n i n g ,   a c c o r d i n g   t o  

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



e x c h a n g e r   a p p a r a t u s   in   s u c h   a  m a n n e r   t h a t   t h e   a i r   w h i c h  

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

of  t h e   c o o l i n g   c i r c u i t   b e f o r e   i t   r e a c h e s   t h e   t r e a t i n g   z o n e  

of  t h e   r e g e n e r a t i v e   e x c h a n g e r   a p p a r a t u s ,   and  t h a t   t h e   e f f e c t  

of  t h e   c o o l i n g   c i r c u i t   i s   a d j u s t e d   so  as  to  a v o i d   a  f o r m a t i o n  

of  i c e   on  t he   e v a p o r a t o r .   The  o t h e r   c h a r a c h t e r i z i n g   f e a t u r e s  

a r e   e v i d e n t   from  t h e   s u b s e q u e n t   c l a i m s .  

The  i n v e n t i o n   w i l l   be  d e s c r i b e d   n e a r e r   in  t h e   f o l l o w i n g  

in  c o n n e c t i o n   w i t h   t h e   e m b o d i m e n t s   w h i c h   a r e   shown  in  t h e  

a c c o m p a n y i n g   d r a w i n g s .   F i g u r e   1  shows  a  d i a g r a m m a t i c   v i e w  

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

n o v e l   m e t h o d .   F i g u r e   2  shows  a  v i ew   s i m i l a r   to   F i g u r e   1 

of  a  c h a n g e d   e m b o d i m e n t   of  t h e   p l a n t .  

In  t h e   f o l l o w i n g   i t   i s   a s s u m e d   t h a t   t h e   gas   w h i c h  

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

be  d e h y d r a t e d   and  t h a t   t h e   r e g e n e r a t i n g   gas   a l s o   i s   a i r ,  

e v e n   i f   t h e   i n v e n t i o n   i s   n o t   l i m i t e d   t h e r e t o .  

In  t h e   p l a n t   d i a g r a m m a t i c a l l y   shown  in  F i g u r e   1,  o u t d o o r  

a i r   d e n o t e d   w i t h   t h e   a r r o w   10  i s   b lown  by  means   of  a  f a n  

12  i n t o   a  room  14  a f t e r   t h a t   t h e   a i r   has   b e e n   d e h y d r a t e d  

by  means   of  an  e v a p o r a t o r   u n i t   16  and  a  r e g e n e r a t i v e   e x c h a n g e r  

a p p a r a t u s   18.  The  e v a p o r a t o r   u n i t   16,  w h i c h   w i l l   be  d e s c r i b e d  

n e a r e r   more  b e l o w ,   a c h i e v e s   by  c o o l i n g   of  t h e   a i r   a  f i r s t  

d e h y d r a t i o n   of  t h e   a i r ,   f rom  w h i c h   t h e   main   p a r t   of  t h e  

w a t e r   c o n t e n t   i s   r e m o v e d ,   w h e r e a s   t h e   r e g e n e r a t i v e   e x c h a n g e r  

a p p a r a t u s   d r i e s   t h e   a i r   f i n a l l y   to   t h e   d e s i r e d   s t a t e .   I n  

t h e   shown  e m b o d i m e n t   t h e   e x c h a n g e r   a p p a r a t u s   i s   c o n s t i t u t e d  

by  a  r o t o r   c o n t a i n i n g  a   m o i s t u r e   a b s o r b i n g   d r y i n g   mass   o f  

a  m a t e r i a l   w h i c h   in  i t s e l f   i s   a b s o r b i n g   a n d / o r   i m p r e g n a t e d  

w i t h   a  h y g r o s c o p i c   s u b s t a n c e .  

By  means  of  n o n - s h o w n   p a r t i t i o n   w a l l s   and  s e a l i n g s  

of  a  k i n d   u s u a l   in  t h i s   f i e l d   of  t e c h n i q u e ,   t h e   m o i s t u r e  

e x c h a n g e r   r o t o r   18  i s   s u b d i v i d e d   i n t o   a  d r y i n g   zone  t h r o u g h  

w h i c h   t h e   o u t d o o r   a i r   10  s t r e a m s ,   as  m e n t i o n e d   a b o v e ,   a n d  

a  r e g e n e r a t i n g   z o n e ,   w i t h i n   w h i c h   t h e   r e g e n e r a t i n g   a i r  

w h i c h   i s   i n d i c a t e d   a t   t h e   a r r o w   20,  i s   b r o u g h t   to  f l o w  

by  means   of  a  f an   22.  Most   s u i t a b l y   t h e   r e g e n e r a t i n g   a i r  

i s   t a k e n   from  t h e   room  14,  as  in   t h e   shown  e m b o d i m e n t ,  



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

The  r e g e n e r a t i n g   a i r   20  i s   s u p p l i e d   upon  p r e h e a t i n g   t o  

t h e   r e g e n e r a t i n g   zone   of  t he   r o t o r   18,  in  w h i c h   t h e   m o i s t u r e  

t a k e n   up  by  t h e   r o t o r   i s   r e m o v e d .   In  t h e   a c t u a l   e m b o d i m e n t  

a c c o r d i n g   to  F i g u r e   1  t h e   p r o p o r t i o n   b e t w e e n   t h e   d r y i n g  

zone   and  t he   r e g e n e r a t i n g   zone  i s   1 : 1 ,   i . e .   e a c h   of  t h e  

z o n e s   c o v e r s   a p p r o x i m a t e l y   one  h a l f   of  t h e   r o t o r   s u r f a c e .  

In  o r d e r   to  c o o l   t h e - o u t d o o r   a i r   10  a h e a d   of  the   d r y i n g  

zone   of  t he   e x c h a n g e r   18,  t h e r e   i s   p r o v i d e d ,   a c c o r d i n g  

to   t h e   i n v e n t i o n ,   a  c o o l i n g   d e h y d r a t o r   in   t h e   s h a p e   o f  

a  h e a t   pump  c i r c u i t ,   o v e r   t h e   e v a p o r a t o r   16  of  w h i c h   t h e  

o u t d o o r   a i r   p a s s e s   a h e a d   of  ' the  e x c h a n g e r   18.  In  t h a t   c o n n e c -  

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

p r i o r   to   t h e   e n t r a n c e   i n t o   t h e   r e g e n e r a t i n g   zone  of  t h e  

e x c h a n g e r   18  by  m e a n s   of  t h e   c o n d e n s e r   24  o f  t h e   h e a t   p u m p  
c i r c u i t .   The  c i r c u i t   c o m p r i s e s   a l s o   a  c o m p r e s s o r   26  a n d  

a  c o n d u i t   s y s t e m   28  w h i c h   c o n n e c t s   t h e   c o m p o n e n t s   c o n t a i n e d  

t h e r e i n .   The  h e a t   pump  c i r c u i t   or  s y s t e m   c o n t a i n s   a l s o  

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

as  t h r o t t l e   v a l v e   30  and  o t h e r   d e t a i l s   of  t h e   k i n d   u s u a l  

in   t h i s   t e c h n i q u e   f o r   t h e   o p e a r t i o n .  

The  d e s c r i b e d   p l a n t   w o r k s   as  f o l l o w s :   The  a i r   e n t e r i n g  

a t   10  i s   c o o l e d   and  d e h y d r a t e d   on  one  hand   in  t h e   e v a p o r a t o r  

16,  on  t h e   o t h e r   in   t h e   m o i s t u r e   e x c h a n g e r ' 1 8 ,   as  h a s  

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

room  14.  At  v e r y   warm  w e a t h e r   c o n d i t i o n s ,  f o r   e x a m p l e   a t  

40°C ,   and  w i t h   t h e   h i g h e s t   m o i s t u r e   in   t h e   o u t d o o r   a i r ,  

t h e   p l a n t   works   w i t h   i t s   f u l l   c a p a c i t y ,   i . e .   t h e   h e a t   p u m p  

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

A c c o r d i n g   to   t h e   i n v e n t i o n ,   t h e   a r r a n g e m e n t   is   s u c h ,  

t h a t   t h e   c o o l i n g   d e h y d r a t o r   or   e v a p o r a t o r   16  i s   o p e r a t e d  

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

of  i c e   t a k i n g   p l a c e .   T h i s   i s   a c h i e v e d   t h e r e b y   t h a t   t h e  

c o o l i n g   c i r c u i t   i s   c o n t r o l l e d   as  to  i t s   c a p a c i t y   in  s u c h  

a  m a n n e r   t h a t   when  a  r i s k   of  f o r m a t i o n   of  i c e   on  t h e   e v a p o r a t o r  

16  i s   p r e s e n t ,   a  p o r t i o n   of  t h e   r e f r i g e r a n t  g a s   c o m i n g  

f r o m   t h e   c o m p r e s s o r   2 6  -   i n s t e a d   of  b e i n g   c o n d u c t e d   t o  

t h e   c o n d e n s e r   24  and  t h e r e   b e c o m i n g   c o n d e n s e d  -  i s  c o n d u c t e d  



v i a   a  b r a n c h   c o n d u i t   44  to   a  p o i n t   in  t h e   h e a t   pump  c i r c u i t  

28  b e h i n d   the   t h r o t t l e   v a l v e   30  in  t h e   e v a p o r a t o r   16  a n d  

t h e r e   i s   mixed   w i t h   t h e   v a p o r i z e d   r e f r i g e r a n t   g a s .   In  t h i s  

way  t h e   r e f r i g e r a t i n g   c a p a c i t y   in  t h e   e v a p o r a t o r   16  i s  

r e d u c e d   in  r e l a t i o n   to  t h e   t e m p e r a t u r e   of  t h e   e n t e r i n g  

o u t d o o r   a i r .   The  a d j u s t m e n t   to  a  l o w e r   l e v e l   i s   e f f e c t e d  

by  r e d u c i n g   the   s u c t i o n   p r e s s u r e   in   t h e   h e a t   pump  c i r c u i t  

f rom  t h e   c o m p r e s s o r   26  when  t h e   t e m p e r a t u r e   in  the   o u t d o o r  

a i r   and  t h e r e w i t h   in   t h e   e v a p o r a t o r   16  f a l l s ,   and  t h i s  

p r e s s u r e   f a l l   o p e r a t e s   a  c a p a c i t y   c o n t r o l l i n g   v a l v e   46 

i n s e r t e d   in  t he   b r a n c h   c o n d u i t   44  so  as  to   c a u s e   i t   t o  

o p e n   and  to  b y - p a s s   a  p o r t i o n   of  t h e   warm  gas  f rom  t h e  

c o m p r e s s o r   26.  D i s p o s e d   in  t h e   o u t d o o r   c o n d u i t   10  a r e   f u r t h e r -  

more   a h e a d   of  t h e   e v a p o r a t o r   16  t e m p e r a t u r e   f e e l e r s   48  a n d  

50  w h i c h   s e n s e   t h e   t e m p e r a t u r e   in  t h e   o u t d o o r   a i r   and  a r e  

c o n n e c t e d   to  t h e   c o n t r o l   s y s t e m   of  t h e   h e a t   pump  c i r c u i t .  

In  o r d e r   to   i n c r e a s e   t h e   p o s s i b i l i t i e s  o f   c o n t r o l   a n d  

to   a f f o r d   a  more  r e g u l a r   c o n t r o l   c u r v e   and  a  g r e a t e r   c o o l i n g  

c a p a c i t y ,   t h e r e   may  be  p r o v i d e d   a  f u r t h e r   h e a t   pump  c i r c u i t  

w h i c h   c o m p r i s e s   a  c o m p r e s s o r   32,  a  c o n d e n s e r   34,  a  t h r o t t l e  

v a l v e   36  and  a  c o n d u i t   s y s t e m   38,  w h i c h   c o n n e c t s   t he   m e n t i o n e d  

u n i t s   w i t h   an  e v a p o r a t o r   c i r c u i t   16a .   The  two  h e a t   pump 
c i r c u i t s   a r e   s e p a r a t e d   f rom  one  a n o t h e r   and  a f f e c t   a l s o  

two  s e p a r a t e   e v a p o r a t o r   c i r c u i t s   16,  16a ,   as  i s   shown  d i a -  

g r a m m a t i c a l l y   in   F i g u r e   1.  The  e v a p o r a t o r s   may  be  b u i l t  

to   fo rm  a  u n i t   by  means   of  common  f l a n g e s   of  t h e   s o - c a l l e d  

i n t e r - t w i n - t y p e .  

In  t he   c o n d u i t   ( t h e   a r r o w   20)  f o r   t h e   r e g e n e r a t i n g  

a i r ,   t h e r e   is   p r o v i d e d   a l s o   b e h i n d   t h e   c o n d e n s e r s   24,  34 

and  a h e a d   of  t h e   r e g e n e r a t i v e   e x c h a n g e r   18  a  h e a t i n g   b a t t e r y  

40,  f o r   e x a m p l e   an  e l e c t r i c a l l y   d r i v e n   u n i t   f o r   a d d i t i o n a l  

p r e h e a t i n g   of  t h e   r e g e n e r a t i n g   a i r ,   i f   t h i s   i s   r e q u i r e d ,  

as  w i l l   be  d e s c r i b e d   more  b e l o w .   D i s p o s e d   b e h i n d   the   e x c h a n g e r  

18  and  t he   fan   22  i s   a  t h r o t t l e   v a l v e   42  in  t h e   s h a p e   o f  

a  d a m p e r   or  the   l i k e   f o r   a d d i t i o n a l   a d j u s t m e n t   of  t he   f l o w  

of  t h e   a i r .  

When  the   h e a t   pump  c i r c u i t   w h i c h   i s   c o n n e c t e d   to  t h e  

c o m p r e s s o r   26  has   been   a d j u s t e d   down  as  much  as  p o s s i b l e  



and  t h e r e   i s   s t i l l   a  c o n t i n u e d   r i s k   of  f o r m a t i o n   of  i c e  

on  t h e   e v a p o r a t o r   16,  16a ,   t h e   s e c o n d   h e a t   pump  c i r c u i t  

f rom  t h e   c o m p r e s s o r   32  w i l l   s h u t   o f f   c o m p l e t e l y   d e p e n d i n g  

on  t h e   t e m p e r a t u r e   r e c o r d e d   by  t h e   f e e l e r s   48,  50.  In  t h i s  

c a s e   t h e   d o w n w a r d s   a d j u s t e d   f i r s t   h e a t   pump  c i r c u i t   f r o m  

t h e   c o m p r e s s o r   26  w i l l  -   i f   so  i s   p o s s i b l e  -   i n c r e a s e   i t s .  

c a p a c i t y   in  o r d e r   to   be  a d j u s t e d   d o w n w a r d s   a g a i n   i f   t h e  

t e m p e r a t u r e   of  t he   a i r   f a l l s .  I n   o r d e r   to   o b t a i n   a  so  r e g u l a r  

a d j u s t m e n t   c u r v e   as  p o s s i b l e   w i t h o u t   l a r g e   jumps  i n  t h e  

c a p a c i t y   i t   i s   s u i t a b l e   t h a t   t h a t   h e a t   pump  c i r c u i t   w h i c h  

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

t h a t   c i r c u i t   w h i c h   o n l y   i s   s w i t c h e d   on  or  o f f ,   w h i c h   m a y  
be  a c c o m p l i s h e d   by  u t i l i z i n g   d i f f e r e n t   c o m p r e s s o r s   or  d i f f e r e n t  

r e f r i g e r a n t s   or  a  c o m b i n a t i o n   t h e r e o f .   Then  t h e   e v a p o r a t o r  

or   t h a t   c i r c u i t   in  t h e   c o m b i n e d   e v a p o r a t o r   16,  16a  w h i c h  

b e l o n g s   to   t h e   h e a t   pump  c i r c u i t   w i t h   t h e   h i g h e s t   c a p a c i t y  

or  e f f e c t   and  w h i c h   t h e r e w i t h   has   t h e   l a r g e s t   c o o l i n g   c a p a c i t y ,  

s h a l l   be  l o c a t e d   l a s t ,   v i e w e d   in   t h e   d i r e c t i o n   of  f l o w  

of  t h e   o u t d o o r   a i r .   In  t h e   same  m a n n e r   t h e   c o n d e n s e r   24  

in   t h i s   h e a t   pump  c i r c u i t   w i t h   t h e   h i g h e s t   c a p a c i t y ,   w h i c h  

c o n d e n s e r   24  has   low  c o n d e n s e r   c a p a c i t y   and  t h e   l a r g e s t  

h e a t   s u p p l y ,   be  s i t u a t e d   f i r s t   in   t h e   d i r e c t i o n   of  f l o w  

o f  . t h e   r e g e n e r a t i n g   a i r   t o w a r d s   t h e   r e g e n e r a t i n g   zone  o f  

t h e   e x c h a n g e r   a p p a r a t u s   18,   as  i s   shown  in  F i g u r e   1  o f  

t h e   d r a w i n g .  

On  t h e   r e g e n e r a t i o n   s i d e ,   t h e r e   i s   h e a t e d ,   a s  d e s c r i b e d  

e a r l i e r ,   t h e   r e g e n e r a t i n g   a i r   c o m i n g   f rom  t h e   room  14  b y  

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

t h e   c o n d e n s e r   24  and  t h e r e a f t e r   t h e   c o n d e n s e r   34,  as  j u s t  

m e n t i o n e d .   A  t e m p e r a t u r e   f e e l e r   52  m a n o e v r e s   t h e  f l a p   42  

p o s i t i o n e d   b e h i n d   t h e   e x c h a n g e r   18  a n d  t h e   f an   22  o v e r  

a  f l a p   m o t o r   54  in  s u c h   a  m a n n e r   t h a t   t h e   t e m p e r a t u r e   o f  

t h e   r e g e n e r a t i n g   gas   i s   k e p t   c o n s t a n t .  I f   t h e   h e a t   e f f e c t  

f rom  t h e   c o n d e n s e r s   24,  34  in  some  c o n t r o l   c a s e s   s h o u l d  

be  i n s u f f i c i e n t   f o r   t h e   r e q u i r e d   h e a t i n g   of  t he   r e g e n e r a t i n g  

gas   and  t h e r e w i t h   f o r   r e g e n e r a t i o n   of  t h e   r o t o r   m a t e r i a l  

of  t h e   e x c h a n g e r   18  even   when  t h e   f l a p   42  has   been   a d j u s t e d  

down,   t h e   a d d i t i o n a l   h e a t i n g   b a t t e r y   40  i s   s w i t c h e d   o n  



in  o r d e r   to  p r o v i d e   n e c e s s a r y   a d d i t i o n a l   h e a t .  

I t   i s   e v i d e n t   t h a t   t h e   d e s c r i b e d   c o n s t r u c t i o n   o f  

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

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

i n t o   two  s t e p s   in  c o m b i n a t i o n   w i t h   t h e   r e g e n e r a t i v e   m o i s t u r e  

e x c h a n g e r   a p p a r a t u s .  

In  t h e   m o d i f i e d   e m b o d i m e n t   shown  in  F i g u r e   2  t h o s e  

d e t a i l s   w h i c h   a r e   common  w i t h   t h e   p l a n t   in  F i g u r e   1,  h a v e  

been   d e n o t e d   w i t h   t he   same  r e f e r e n c e   n u m e r a l s .  

In  t h i s   e m b o d i m e n t   t h e   e v a p o r a t o r   c i r c u i t s   to   t h e  

two  c o o l i n g   c i r c u i t s   f r o m   t h e   c o m p r e s s o r s   26,  32  a r e   d i v i d e d  

i n t o   two  s e p a r a t e   u n i t s   116  and  1 1 6 a ,   s a i d   u n i t s   b e i n g  

s e p a r a t e d   in   such   a  m a n n e r   t h a t   t h e   e v a p o r a t o r   116a   i s  

s i t u a t e d   b e h i n d   t h e   r o t o r   18  in   t h e   o u t d o o r   a i r   c h a n n e l  

10,  s e e n   in  t h e   d i r e c t i o n   of  f l o w   of  t he   a i r .   T h u s ,   t h e  

e v a p o r a t o r   116a  b e l o n g s   to   t h e   c o o l i n g   c i r c u i t   w h i c h   e i t h e r  

i s   s w i t c h e d   on  and  t h e n   w o r k s   w i t h   f u l l   e f f e c t ,   or  i s   s h u t  

o f f   b e c a u s e   of  r i s k   f o r   f o r m a t i o n   of  i c e .   The  p l a n t   a c c o r d i n g  

to  F i g u r e   1  i s   s u i t e d   f o r   c o n d i t i o n s   of  o p e r a t i o n   w i t h  

l e s s   m o i s t   a i r   bu t   s o m e w h a t   c o l d e r   c l i m a t e   as  d e s c r i b e d  

in  c o n n e c t i o n   w i t h   F i g u r e   1  and  w h e r e   t h e   f i r s t   e v a p o r a t o r  

c i r c u i t   16a  o f t e n   i s   s h u t   o f f   b e c a u s e   of  t h e   r i s k   of  f o r m a -  

t i o n   of  i c e .   Under   such   c o n d i t i o n s   of  o p e r a t i o n   t h e   e v a -  

p o r a t o r   can  s u i t a b l y ,   as  i s   shown  a t   116a ,   be  t r a n s f e r r e d  

to  a  p o s i t i o n   b e h i n d   t h e   r o t o r   v i e w e d   in  t h e   d i r e c t i o n  

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

d r y e r   and  w a r m e r ,   b e c a u s e   i t   has   p a s s e d   b o t h   t h e   c o o l i n g  

c i r c u i t   to   t h e   e v a p o r a t o r   116  and  t h e   r o t o r   18.  A c c o r d i n g  

to  an  a l t e r n a t i v e ,   the   e v a p o r a t o r   116a  may  be  t r a n s f e r r e d  

to  t h e   p o s i t i o n   116b  i n d i c a t e d   by  d a s h e d   l i n e s ,   i . e .   b e h i n d  

t h e   r o t o r   18  in  t he   c h a n n e l   f o r   t h e   o u t l e t   a i r .   In  t h e s e  

c a s e s   t h e   e v a p o r a t o r s   116a  or  116b ,   r e s p e c t i v e l y ,   w i l l  

t h r o u g h   t he   c o n d e n s e r   34  s u p p l y   h e a t   to  t he   r e g e n e r a t i n g  

a i r   in  t h e   r e g e n e r a t i n g   a i r   s t r e a m   2 0 .  

I t   i s   a l s o   p o s s i b l e   to   h a v e   s e v e r a l   of  t h e   named  e v a p o -  

r a t o r s   ( 1 1 6 ,   1 1 6 a ,   116b)  a t t a c h e d   to  t he   same  c o o l i n g  

c i r c u i t .  

O t h e r w i s e ,   t h e   e m b o d i m e n t   a c c o r d i n g   to  t h e   F i g u r e  



2  w o r k s   in  t h e   same  m a n n e r   as  has   b e e n   d e s c r i b e d   in   c o n n e c -  

t i o n   w i t h   F i g u r e   1 .  

I t   i s   o b v i o u s   t h a t   t h e   shown  e m b o d i m e n t s   a r e   e x a m p l e s  

o n l y   f o r   t h e   r e a l i z a t i o n   of  t h e   i n v e n t i o n   and  t h a t   t h i s  

can  be  c h a n g e d   and  v a r i e d   w i t h i n   t h e   s c o p e   of  t h e   s u b s e q u e n t  

c l a i m s .  



1.  A  m e t h o d   f o r   c o n d i t i o n i n g ,   e s p e c i a l l y   d e h y d r a t i o n ,  

of  a  gas  s u c h   as  a i r ,   c  h  a  r  a  c  t   e  r  i  z  e  d   in   t h a t  

t h e   gas   i s   c o o l e d   by  means   of  a  c o o l i n g   c i r c u i t   f o r   d e h y d r a -  

t i o n   of  t h e   gas   by  e v a p o r a t i o n   of  a  r e f r i g e r a n t   in   t h e  

c o o l i n g   c i r c u i t   in  c o m b i n a t i o n   w i t h   t h a t   t h e   gas   i s   c o n -  

d u c t e d   t h r o u g h   a  t r e a t i n g   zone   in  a  r e g e n e r a t i v e   e x c h a n g e r  

a p p a r a t u s   f o r   d e l i v e r y   of  m o i s t u r e   to   a  m o i s t u r e   a b s o r b i n g  

d r y i n g   a g e n t   in  t h e   e x c h a n g e r   a p p a r a t u s ,   t h e   e f f e c t   o f  

t he   c o o l i n g   c i r c u i t   h e r e u n d e r   b e i n g   a d j u s t e d   so  t h a t   t h e  

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

w i t h o u t   f o r m a t i o n   of  i c e   on  t h e   e v a p o r a t i o n .  

2.  A  m e t h o d   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   by  o p e r a t i n g   a  s e c o n d   c o o l i n g   c i r c u i t   c o n n e c t e d  

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

or  s h u t t i n g   o f f   t he   same  d e p e n d i n g   on  t h e   r i s k   of  f o r m a t i o n  

of  i c e .  

3.  A  m e t h o d   a c c o r d i n g   to   c l a i m   2,  c  h  a  r  a  c  t   e  r  -  

i  z  e  d   in   t h a t   t he   c o o l i n g   c i r c u i t s   have   d i f f e r e n t   e f f e c t s  

and  t h a t   t h e   a d j u s t e d   c o o l i n g   c i r c u i t   has   t h e   h i g h e s t   e f f e c t .  

4.  A  m e t h o d   a c c o r d i n g   to   any  of  t h e   c l a i m s   1  t h r o u g h  

3,  c  h  a  r  a  c  t   e  r  i  z  e  d   in   t h a t   t h e   e f f e c t   a d j u s t m e n t  

i s   p e r f o r m e d   by  b y - p a s s i n g   a  p a r t   of  t h e   f l o w   of  r e f r i g e r a n t  

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

5.  A  m e t h o d   a c c o r d i n g   to   any  of  t h e   c l a i m s   1  t h r o u g h  

4,  c  h  a  r  a  c  t   e  r  i  z  e  d   in  t h a t   t h e   d r y i n g   a g e n t  

i s   r e g e n e r a t e d   by  means   of  a i r   w h i c h  i s   h e a t e d   w i t h   h e a t  

p r o d u c e d   by  c o n d e n s a t i o n   of  t h e   r e f r i g e r a n t   in   t h e   c o o l i n g  

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

t i n g   a i r   b e i n g   k e p t   c o n s t a n t   by  i n c r e a s i n g   or  t h r o t t l i n g  
t h e   q u a n t i t y   of  r e g e n e r a t i n g   a i r .  

6.  A  d e v i c e   f o r   c a r r y i n g   o u t   t he   m e t h o d   a c c o r d i n g  

to  any  of  t h e   c l a i m s   1  t h r o u g h   5  f o r   d e h y d r a t i o n   of  a  g a s  
such   as  a i r ,   c  h  a  r  a  c  t   e  r  i  z  e  d   by  a  c o o l i n g   c i r c u i t  

f o r   d e h y d r a t i o n   of  t h e   gas   by  e v a p o r a t i o n   in   an  e v a p o r a t o r  

(16)  c o n n e c t e d   to  a  c o m p r e s s o r   (26)   and  a  c o n d e n s e r   ( 2 4 ) ,  



a  r e g e n e r a t i v e   e x c h a n g e r   a p p a r a t u s   (18)   l o c a t e d   b e h i n d  

t h e   e v a p o r a t o r   (16)   in   t h e   d i r e c t i o n   of  f l o w   of  t he   g a s  

and  c o n t a i n i n g   a  m o i s t u r e   a b s o r b i n g   d r y i n g   a g e n t ,   a  c o n d u i t  

s y s t e m   (28)  w h i c h   c o n n e c t s   t he   e v a p o r a t o r   ( 1 6 ) ,   t h e   c o m p r e s s o r  

(26)  and  t h e   c o n d e n s e r   (24)  and  w i t h i n   w h i c h   a  r e f r i g e r a n t  

c i r c u l a t e s ,   w h i c h   r e f r i g e r a n t   v i a   a  t h r o t t l i n g   v a l v e   ( 3 0 )  

i s   e v a p o r a t e d   in   t h e   e v a p o r a t o r   ( 1 6 ) ,  a   b r a n c h   c o n d u i t  

(44)  w h i c h   c o n d u c t s   r e f r i g e r a n t   gas   f r o m   t h e   c o m p r e s s o r  
(26)  to  a  p o i n t   in   t h e   r e f r i g e r a n t   c i r c u i t   (28)  b e h i n d  

t h e   t h r o t t l e   v a l v e   (30)   and  a  c a p a c i t y   c o n t r o l l i n g   v a l v e  

(46)  i n s e r t e d   i n t o   t h e   b r a n c h   c o n d u i t   (44)   and  g o v e r n i n g  

t h e   f l ow  of  r e f r i g e r a n t   gas  in  t h e   b r a n c h   c o n d u i t   ( 4 4 ) .  

7.  A  d e v i c e   a c c o r d i n g   to  t h e   c l a i m   6,  c  h  a  r  a  c  -  

t  e  r  i  z  e  d   by  a  f u r t h e r   c o o l i n g   c i r c u i t   c o m p r i s i n g  

a  c o m p r e s s o r   ( 3 2 ) ,   a  c o n d e n s e r   ( 3 4 ) ,   a  t h r o t t l i n g   v a l v e  

(36)  and  a  c o n d u i t   s y s t e m   (38)  w h i c h   c o n n e c t s   t h e   s a i d  

u n i t s   w i t h   an  e v a p o r a t o r   c i r c u i t   ( 1 6 a )   w h i c h   i s   a r r a n g e d  

a h e a d   of  t h e   e v a p o r a t o r   (16)  in   t h e   f i r s t - m e n t i o n e d   c o o l i n g  

c i r c u i t   v i e w e d   in   t h e   d i r e c t i o n   of  f l o w   of  t h e   o u t d o o r  

a i r ,   and  a  c o n t r o l   d e v i c e ,   by  means   of  w h i c h   t h e   f u r t h e r  

c o o l i n g   c i r c u i t   i s   e i t h e r   t o t a l l y   c o n n e c t e d   on  or  t o t a l l y  

d i s c o n n e c t e d .  

8.  A  d e v i c e   a c c o r d i n g   to  t he   c l a i m s   6  or  7,  c  h  a  r  a  c -  

t  e  r  i  z  e  d   in   t h a t   t h e   c o n d e n s e r s   (24 ,   34)  of  t h e   c o o l i n g  

c i r c u i t   or  c i r c u i t s   a r e   a r r a n g e d   in  a  r e g e n e r a t i o n   c i r c u i t  

(20)  f o r   h e a t i n g   of  r e g e n e r a t i o n   a i r ,   w i t h   w h i c h   t h e   d r y i n g  

a g e n t   of  t h e   e x c h a n g e r   a p p a r a t u s   (18)   i s   r e g e n e r a t e d ,   t h e  

c o n d e n s e r   (24)   b e l o n g i n g   to  t he   f i r s t - m e n t i o n e d   c o o l i n g  

c i r c u i t ,   w h i c h   i s   r e g u l a t e d   as  to  i t s   c a p a c i t y ,   i s   a r r a n g e d  

as  t he   f i r s t ,   v i e w e d   in  t he   d i r e c t i o n   of  f l o w   of  t h e   r e g e n e -  

r a t i o n   a i r   to   t h e   e x c h a n g e r   a p p a r a t u s   ( 1 8 ) .  

9.  A  d e v i c e   a c c o r d i n g   to  c l a i m   8,  c  h  a   r  a  c  t   e  r  -  

i  z  e  d   by  a  f l a p   (42)   a r r a n g e d   in  t h e   r e g e n e r a t i o n   c i r c u i t  

(20)  b e h i n d   t h e   e x c h a n g e r   a p p a r a t u s   (42)   and  m a n o e v e r e d  

by  a  t e m p e r a t u r e   f e e l e r   (52)  in  t h e   r e g e n e r a t i o n   c i r c u i t  

(20)  so  as  to   k e e p   t h e   t e m p e r a t u r e   in   s a i d   c i r c u i t   c o n s t a n t .  



10.  A  d e v i c e   a c c o r d i n g   to  t h e   c l a i m s   6  and  8,  c  h  a  -  

r  a  c  t   e  r  i  z  e  d   by  a  f u r t h e r   c o o l i n g   c i r c u i t   c o m p r i s i n g  

a  c o m p r e s s o r   ( 3 2 ) ,   a  c o n d e n s e r   ( 3 4 ) ,   a  t h r o t t l e   v a l v e   ( 3 6 )  

and  a  c o n d u i t   s y s t e m   (38)  w h i c h   c o n n e c t s   s a i d   u n i t s   w i t h  

an  e v a p o r a t o r   ( 1 1 6 a )   a r r a n g e d   b e h i n d   t h e   e x c h a n g e r   a p p a r a t u s  

(18)  in  t h e   d i r e c t i o n   of  f l o w   of  t h e   o u t d o o r   a i r   a n d / o r .  

an  o v : p o r a t o r   ( 1 1 6 b )   a r r a n g e d   in  t h e   r e g e n e r a t i o n - c i r c u i t  

(20)  e h i n d   t he   e x c h a n g e r   a p p a r a t u s   ( 1 8 ) .  
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