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Screw  compressor  and  method  of  operation  thereof. 

F i q - 1  ©  Screw  compressor  with  two  parallel  screws  (1  ,3) 
engaging  with  each  other,  one  of  which  (1  )  is  driven 
while  the  other  (3)  is  carried,  surrounded  by  a  stator 
housing  (4)  and  provided  with  an  inlet  for  the  gas  to 
be  compressed  and  an  outlet  for  the  compressed 
gas,  said  stator  housing  also  having  injection  points 
through  which  water  is  injected  into  the  stator  hous- 
ing,  whereby  one  injection  point  (A)  is  located  at  a 
place  in  the  stator  housing  where  the  pressure  is 
equal  to  23VP  plus  or  minus  0.5  bar,  and  in  that 
further  injection  points  (B)  are  provided  at  a  place  in 
the  stator  housing  (4)  where  the  pressure  is  equal  to 
3VP  plus  or  minus  0.5  bar  and  injection  points  (C)  at 
the  inlet  side  of  the  gas,  P  being  equal  to  the 
aboslute  final  pressure  of  the  compressor. 
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Screw  compressor  and  method  of  operation  thereof. 

The  water  therefore  has  to  be  injected  simulta- 
neously  at  several,  very  specific  points. 

The  method  according  to  the  invention  is  char- 
acterized  in  that  the  quantity  of  water  injected  per 

5  unit  time  is  between  1  %  and  2%  of  the  capacity  of 
the  compressor,  and  the  temperature  of  the  in- 
jected  water  is  at  least  5  K  lower  than  the  tempera- 
ture  of  the  gas  at  the  inlet  of  the  compressor. 

Through  these  measures  a  considerable  im- 
m  provement  is  obtained  in  the  power  which  is  need- 

ed  to  drive  the  compressor. 
The  invention  will  be  explained  in  greater  detail 

with  reference  to  schematic  drawings,  in  which: 
Fig.  1  is  a  longitudinal  section  of  a  conven- 

75  tional  screw  compressor,  in  which  one  screw  or 
rotor  is  driven  and  the  other  is  carried; 

Fig.  2  is  a  view  from  the  rear  end  of  Fig.  1. 
The  compressor,  which  is  conventional  per  se, 

comprises  a  screw  1  with  a  driving  shaft  2. 
20  A  screw  3  is  in  engagement  with  said  screw  1 

and  in  operation  is  carried  by  the  screw  1  .  There  is 
no  mechanical  coupling  between  the  two  screws  or 
rotors. 

The  screws  1  and  3  are  supported  in  and 
25  enclosed  by  a  stator  housing  4. 

The  gas  to  be  compressed  is  fed  in  at  the 
lefthand  side  of  the  housing  4,  through  a  transverse 
feed  5  (see  Fig.  2). 

The  compressed  gas  is  discharged  at  the  right- 
30  hand  side  of  the  housing  4,  through  an  axial  outlet 

6. 
In  order  to  ensure  an  essentially  isothermal 

compression  of  the  gas,  generally  air,  water  is 
injected  into  the  interior  of  the  compressor.  This 

35  water  serves  not  only  for  cooling  of  the  gas,  but 
also  for  lubrication  of  the  contact  faces  of  the  rotors 
1  and  3. 

In  the  compressor  known  from  US  Patent 
Specification  3,535,057,  this  water  is  injected  only 

40  at  the  outlet  side  of  the  rotors.  In  the  compressor 
according  to  the  invention  water  is  injected  at  dif- 
ferent,  and  at  several,  places. 

According  to  the  invention,  an  injection  point  is 
located  at  point  A.  This  injection  point  A  is  directed 

45  towards  the  contact  face  of  the  rotors  1  and  3. 
Viewed  in  the  lengthwise  direction  of  the  com- 

pressor,  point  A  lies  at  a  place  where  the  pressure 
is  equal  to  2  VP  plus  or  minus  0.5  bar,  P  being 
equal  to  the  absolute  final  pressure  at  the  compres- 

50  sor  outlet. 
Water  is  also  injected  at  points  B  and  C. 
Viewed  in  the  lengthwise  direction  of  the  com- 

pressor,  the  two  points  B  lie  at  a  place  where  the 
pressure  is  equal  to  VP  plus  or  minus  0.5  bar. 

The  two  points  C  lie  at  a  place  where  the 

The  invention  relates  to  a  screw  compressor 
with  two  parallel  screws  engaging  with  each  other, 
one  of  which  is  driven  while  the  other  is  carried, 
surrounded  by  a  stator  housing  and  provided  with 
an  inlet  for  the  gas  to  be  compressed  and  an  outlet 
for  the  compressed  gas,  said  stator  housing  also 
having  at  least  one  inlet  through  which  water  is 
injected  into  the  stator  housing,  and  to  a  method  of 
operation  thereof. 

Such  a  compressor  and  method  is  known  from 
US  Patent  Specification  3,535,057,  in  the  embodi- 
ment  described  in  Col.  6,  lines  29  and  30,  i.e.  the 
embodiment  without  mechanical  coupling  between 
the  two  rotors. 

In  the  known  compressor  and  method,  water 
only  is  injected  at  one  point,  i.e.  near  the  outlet  for 
the  compressed  gas. 

The  purpose  of  the  water  injection  is  to  lower 
the  temperature  of  the  compressed  gas  and  make 
it  as  far  as  possible  the  same  as  the  inlet  tempera- 
ture  of  the  gas,  in  particular  air. 

It  is  not  stated  anywhere  in  this  patent  speci- 
fication  that,  due  to  the  injection  of  water,  the 
mechanical  coupling  between  the  rotors  can  also 
be  omitted.  Nor  are  any  instructions  given  concern- 
ing  the  quantity  of  water  to  be  injected  and  its 
temperature. 

This  suggestion,  which  was  already  made  in 
1968,  has  never  been  successful  in  practice.  In 
practice,  compressors  working  without  mechanical 
coupling  virtually  all  have  oil  injection.  This  oil  is 
then  used  for  lubricating,  sealing  and  cooling  of  the 
compressor.  After  compression,  this  oil  must  be 
carefully  removed  from  the  compressed  gas,  gen- 
erally  air,  using  expensive  oil  separators,  because 
the  presence  of  oil  in  any  kind  of  pneumatic  device 
is  disastrous. 

A  so-called  oil-free  compressor  therefore  has 
great  advantages,  but  no  practical  embodiments 
are  known  in  practice. 

The  object  of  the  invention  is  to  produce  a 
compressor  and  a  method  of  operation  thereof  by 
means  of  which  it  is  in  fact  possible  to  obtain 
isothermal  compression  economically  with  water 
injection  alone,  provided  that  a  number  of  con- 
ditions  are  met. 

The  screw  compressor  according  to  the  inven- 
tion  is  characterized  in  that  said  injection  point  is 
located  at  a  place  in  the  stator  housing  where  the 
pressure  is  equal  to  2  VP  plus  or  minus  0.5  bar, 
and  in  that  further  injection  points  are  provided  at  a 
place  in  the  stator  housing  where  the  pressure  is 
equal  to  VP  plus  or  minus  0.5  bar  and  at  the  inlet 
side  of  the  gas,  P  being  equal  to  the  absolute  final 
pressure  of  the  compressor. 



EP  0  389  036  A1 

the  two  screws  and  the  remaining  injection  points 
are  arranged  in  two  groups  of  two  and  slant  out- 
wards. 

3.Method  of  driving  a  screw  compressor  with 
two  parallel  screws  engaging  with  each  other,  one 
of  which  is  driven  while  the  other  is  carried,  sur- 
rounded  by  a  stator  housing  and  provided  with  an 
inlet  for  the  gas  to  be  compressed  and  an  outlet  for 
the  compressed  gas,  said  stator  housing  also  hav- 
ing  at  least  one  injection  point  through  which  water 
is  injected  into  the  stator  housing,  characterized 
in  that  the  quantity  of  water  injected  per  unit  time 
is  1%  -  2%  of  the  capacity  of  the  compressor,  and 
the  temperature  of  the  injected  water  is  at  least  5  K 
lower  than  the  temperature  of  the  gas  at  the  inlet  of 
the  compressor. 

4.Method  according  to  Claim  3,  characterized 
in  that  the  quantity  of  water  injected  in  the  first- 
mentioned  injection  point  is  approximately  50%  of 
the  total  quantity  of  injected  water,  in  each  of  the 
set  of  injection  points  located  at  VP  plus  or  minus 
0.5  bar  it  is  approximately  20%,  and  in  each  of  the 
set  of  injection  points  located  at  the  inlet  side 
approximately  5%. 

pressure  is  equal  to  the  inlet  pressure. 
It  can  be  seen  from  the  drawings  that  the  two 

points  B  and  the  two  points  C  always  lie  on  either 
side  of  the  plane  in  which  point  A  is  situated. 
Points  B  and  C  are  also  preferably  slanted  out-  5 
wards. 

Apart  from  the  place  of  the  injection  points,  in 
particular  the  quantity  of  injected  water  and  the 
temperature  thereof  are  of  essential  importance  for 
the  invention.  io 

The  injected  quantity  of  water  per  unit  time 
must  lie  between  1  %  and  2%  of  the  capacity  of  the 
compressor.  As  regards  the  distribution  of  the 
quantity  of  water  per  injection  point,  according  to 
the  invention  approximately  50%  of  the  total  quan-  75 
tity  of  water  must  be  injected  in  point  A,  approxi- 
mately  20%  in  each  point  B,  and  approximately 
5%  in  each  point  C. 

The  temperature  of  the  injected  water  is  also  of 
essential  importance  and  must  be  at  least  5  K  20 
lower  than  the  temperature  of  the  gas  sucked  in. 

The  example  taken  is  a  compressor  with  an 
absolute  pressure  of  7  bar  and  a  speed  of  6,475 
rpm. 

With  oil  injection  the  power  at  the  shaft  2  is  25 
8.33  kw/m3/min. 

With  injection  of  water  in  the  same  compressor 
in  a  quantity  of  1%  -  2%  of  the  compressor  capac- 
ity  and  at  a  temperature  which  is  at  least  5  K  lower 
than  the  temperature  of  the  gas  sucked  in,  the  30 
shaft  power  is  7.38  kW/m3/min. 

In  a  compressor  with  the  proposed  distribution 
of  the  injection  points,  the  shaft  power  is  6.03 
kW/m3/min. 

By  comparison  with  the  oil  compressor,  a  sav-  35 
ing  of  approx.  27%  is  thus  achieved. 

Claims 

1.  Screw  compressor  with  two  parallel  screws 
engaging  with  each  other,  one  of  which  is  driven 
while  the  other  is  carried,  surrounded  by  a  stator 
housing  and  provided  with  an  inlet  for  the  gas  to  be 
compressed  and  an  outlet  for  the  compressed  gas, 
said  stator  housing  also  having  at  least  one  injec- 
tion  point  through  which  water  is  injected  into  the 
stator  housing,  characterized  in  that  said  injec- 
tion  point  is  located  at  a  place  in  the  stator  housing 
where  the  pressure  is  equal  to  2  3VP  plus  or  minus 
0.5  bar,  and  in  that  further  injection  points  are 
provided  at  a  place  in  the  stator  housing  where  the 
pressure  is  equal  to  3VP  plus  or  minus  0.5  bar  and 
at  the  inlet  side  of  the  gas,  P  being  equal  to  the 
absolute  final  pressure  of  the  compressor. 

2.Screw  compressor  according  to  Claim  1, 
characterized  in  that  the  first-mentioned  injection 
point  is  directed  towards  the  contact  face  between 
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