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@  A  gas  pumping  device. 

  A  gas  pumping  device  where  the  pumping  element  (13) 
is  mounted  on  a  vertical  axle  (14).  The  axle  is  surrounded  by 
a  bearing  and  sealing  part  (15).  As  lubricant  and  sealing  fluid 
a  liquid  phase  of  the  pumped  medium  is  used. 



The  p r e sen t   i nven t ion   r e l a t e s   to  a  gas  pumping  device  to  be  used  in  

i n d u s t r i a l   p r o c e s s e s .   One  example  of  such  a  process   is  t h e  

compression  of  vapor  in  heat  exchanging  devices   used  to  heat  or  cool  

a  f l u i d .  

One  major  problem  in  a  gas  pumping  device  of  the  above  m e n t i o n e d  

kind  is  tha t   a i r   may  en te r   and  mix  with  the  gas  being  pumped.  One 

p r i o r   a r t   s o l u t i o n   which  avoids  th i s   problem  is  shown  in  DE-OS 

2315093.  This  s o l u t i o n   uses  complete  e n c a p s u l a t i o n   of  the  pumping 
device  and  i t s   d r i v i n g   motor.  In  th i s   way  no  movable  par t s   e x t e n d  

through  the  e n c a p s u l a t i o n   and  the  s e a l i n g   becomes  s imple .   However,  

there   are  c e r t a i n   drawbacks  because  the  bu i ld -up   is  i n f l e x i b l e .   I f ,  

for  i n s t a n c e ,   there   is  a  d e s i r e   to  change  the  speed  of  the  pumping 

device  a  gear  box  might  be  n e c e s s a r y .   In  such  a  case  the  whole  

casing  would  have  to  be  r e d e s i g n e d .  

The  ob jec t   of  the  p r e sen t   i nven t ion   is  to  c r ea t e   a  gas  pumping 

device  which  in  a  simple  and  e f f i c i e n t   way  gua ran tees   tha t   no  a i r   o r  

oil  en te r s   into  the  process   gas  while  m a i n t a i n i n g   design  f l e x i b i l i t y  

for  the  dr ive  system  and  easy  access  to  d i f f e r e n t   pa r t s   f o r  

main tenance .   This  is  ob ta ined   with  a  pumping  device  as  def ined   in  

the  appended  c l a i m s .  

Some  embodiments  of  the  i nven t ion   are  de sc r ibed   below  with  r e f e r e n c e  

to  the  accompanying  drawings  in  which  f ig .   1  shows  a  s ec t i on   of  a 

pumping  device  accord ing   to  the  i n v e n t i o n .   Fig.  2  shows  an 
a l t e r n a t i v e   to  the  embodiment  accord ing   to  f ig .   1.  Fig.  3  shows  an 

a l t e r n a t i v e   mounting  of  the  gas  pumping  device .   Fig.  4  shows  an  end 

view  of  a  d e t a i l   of  the  d i f f e r e n t   embodiments .  

In  the  d i f f e r e n t   embodiments  the  same  r e f e r e n c e   numerals  have  been 

used  to  i n d i c a t e   c o r r e s p o n d i n g   p a r t s .  

The  embodiment  shown  in  f ig .   1  comprises   a  lower  casing  18  mounted 

on  a  frame  33.  Casing  18  i n c o r p o r a t e s   an  i n l e t   opening  10,  an 



o u t l e t   opening  11  and  a  gas  t r a n s p o r t   channel  12  between  the  i n l e t  

and  o u t l e t   openings .   The  lower  cas ing  fu r the rmore   comprises   a  v o l u t e  

or  c o l l e c t i o n   chamber  19  in  communication  with  the  o u t l e t   o p e n i n g  

and  a  d i s cha rge   20.  The  lower  casing  is  at  the  upper  end  covered  by 

an  upper  casing  21  and  a  bear ing   and  s e a l i n g   part   15  which  s u r r o u n d s  

the  v e r t i c a l   axle  14.  Axle  14  is  connected  with  a  pumping  element  13 

which  is  p o s i t i o n e d   in  the  gas  t r a n s p o r t   channel  12.  Axle  14  i s  

f u r the rmore   connected  with  d r i v ing   motor  32  through  a  coupl ing   and 

v i b r a t i o n   damping  means  31.  A  r e s e r v o i r   16  is  p o s i t i o n e d   at  t h e  

lower  end  of  upper  casing  21.  This  r e s e r v o i r   con ta ins   a  l i q u i d   phase  

of  the  medium  being  pumped  by  pumping  element  13.  This  medium  i s  

used  as  l u b r i c a n t   in  the  bear ing   par t   15  and  also  as  s e a l i n g   f l u i d  

in  the  s ea l i ng   par t   15.  In  the  shown  embodiments  the  bear ing   and 

s ea l i ng   par t s   have  been  shown  as  one  un i t .   It  is  p o s s i b l e   t o  

s e p a r a t e   these  f u n c t i o n s   in  the  uni t   15  or  to  use  two  d i f f e r e n t  

par t s   wi thin   the  scope  of  the  i n v e n t i o n .   It  is  e s s e n t i a l   t ha t   t h e  

l u b r i c a n t ,   normally  wate r ,   is  in  a  l i q u i d   s t a t e ,   whereas  the  s e a l i n g  

f l u i d   may  be  in  a  l i q u i d   and /or   gas  s t a t e .   Bearing  15  is  p r e f e r a b l y  

d iv ided  into  two  par t s   37,  38  as  shown  in  f ig .   4.  This  s i m p l i f i e s  

maintenance  because  the  bear ing   can  be  taken  out  for  i n s p e c t i o n   and 

pos s ib ly   r ep lacement   through  a  s e r v i c e   opening  22  wi thout   demount ing  

of  the  whole  device .   The  s e rv i ce   opening  is  during  o p e r a t i o n   c o v e r e d  

by  a  cover  23.  The  medium  is  suppl ied   through  a  condui t   25  and  a 

cool ing   coil  26  to  a  condui t   17  which  in  the  embodiment  of  f ig .   1 

feeds  bear ing  15  with  l u b r i c a n t .   Part   of  the  f l u id   then  flows  back  

to  the  gas  t r a n s p o r t   channel  12.  The  r e s t   en te rs   r e s e r v o i r   16.  The 

l i qu id   level  in  r e s e r v o i r   16  is  kept  cons t an t   because  excess  medium 

is  r e tu rned   to  the  process   through  condui t   24.  In  the  embodiment 

accord ing   to  f ig .   1  bear ing   15  is  supp l i ed   with  l u b r i c a n t   u n d e r  

p r e s s u r e .   This  is  necessa ry   when  the  p r e s su re   in  channel  12  i s  

compara t i ve ly   high.  If  the  p r e s s u r e   is  below  a tmospher ic   th i s   is  n o t  

nece s sa ry .   In  such  a  case  l u b r i c a n t   is  supp l ied   as  shown  in  f i g s .   2 

and  3.  The  p r e s su re   in  r e s e r v o i r   16  is  a tmospher i c .   The  device  i s  

provided  with  an  oil  sump  42.  The  oil  is  cooled  by  the  cool ing   c o i l  

26.  The  oil  is  used  for  l u b r i c a t i o n   o f  r a d i a l   bear ing  28  and  a x i a l  

bear ing   29.  The  oil  is  pumped  to  compartment  43  in  a  not  shown  way. 
The  oil  level  in  compartment  43 



is  ma in t a ined   c o n s t a n t   by  overf low  condui t   30.  Bearings  28,  29  a r e  

mounted  in  wall  27 .  

The  embodiment  accord ing   to  f i g .   2  d i f f e r s   from  the  embodiment  o f  

f ig .   1  in  t ha t   bear ing   15  is  supp l i ed   with  l u b r i c a n t   and  s e a l i n g  

f l u i d   by  means  of  the  p r e v a i l i n g   p r e s su re   l e v e l s .   A  par t   of  t h e  

pumped  gas  is  supp l i ed   from  the  d i s c h a r g e   20  to  a  condui t   34.  A 

condensor   35  and  a  pump  36  are  p o s i t i o n e d   in  condui t   34  to  f e e d  

l i q u i d   phase  medium  to  r e s e r v o i r   16.  

The  embodiment  shown  in  f ig .   3  d i f f e r s   from  the  o the r   embodiments  in  

tha t   the  gas  pumping  device  is  mounted  d i r e c t l y   on  a  heat  e x c h a n g e r  

41.  The  lower  casing  39  is  provided  with  a  vo lu te   40  which 

d i s c h a r g e s   d i r e c t l y   into  the  heat  exchanger   as  shown  by  a r r o w s .  



1.  A  gas  pumping  device  compris ing   an  i n l e t   opening  (10)  and  an 

o u t l e t   opening  (11),   said  openings  being  connected  through  a  gas  

t r a n s p o r t   channel  (12)  which  is  sea led   off   from  the  s u r r o u n d i n g  

a tmosphere ,   a  pumping  element  (13)  dr iven  by  a  v e r t i c a l   axle  (14)  

and  being  s i t u a t e d   in  said  gas  t r a n s p o r t   channel  to  pump  gas  f rom 

said  i n l e t   opening  to  said  o u t l e t   o p e n i n g ,  

c  h  a  r  a  c  t  e  r  i  z  e  d   in  tha t   a  l i q u i d   phase  of  the  pumped 

medium  is  used  as  l u b r i c a n t   in  a  bear ing   par t   (15)  for  said  a x l e  

(14)  and  tha t   the  pumped  medium  as  a  l i q u i d   and/or   gas  phase  is  used  

as  s ea l i ng   f l u i d   in  a  s ea l ing   part   (15)  p o s i t i o n e d   around  said  a x l e .  

2.  A  device  accord ing   to  claim  1 ,  

c  h  a  r  a  c  t  e  r  i  z  e  d   in  tha t   a  condensa te   r e s e r v o i r   (16)  i s  

a r ranged  in  d i r e c t   connec t ion   with  said  bear ing   par t   (15)  to  f e e d  

condensa te   l u b r i c a n t   into  the  bear ing   p a r t .  

3.  A  device  accord ing   to  claim  1 ,  

c  h  a  r  a  c  t  e  r  i  z  e  d   in  t ha t   a  condui t   (17)  is  connected  w i t h  

the  bear ing   part   (15)  to  feed  condensa te   l u b r i c a n t   into  the  b e a r i n g  

part   under  a  p r e s su re   being  h igher   than  the  p r e s su re   in  said  o u t l e t  

opening  ( 1 1 ) .  

4.  A  device  accord ing   to  any  of  the  preceding   c l a i m s ,  

c  h  a  r  a  c  t  e  r  i  z  e  d   in  tha t   the  bear ing  part   (15)  i s  

l o n g i t u d i n a l l y   d i v i d e d .  
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