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©  A  method  for  regulating  the  temperature  in  a  stable. 
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©  The  invention  relates  to  a  method  for  regulating 
the  temperature  in  a  stable  by  passing  the  air  which 
is  supplied  to  the  stable  for  its  ventilation  through  a 
heat  exchanger  and  bringing  the  temperature  of  the 
air  to  the  desired  substantially  constant  level  by 
means  of  a  liquid  which  is  likewise  supplied  to  the 
heat  exchanger,  wherein  the  liquid  supplied  to  the 
heat  exchanger  is  liquid  manure,  said  liquid  manure 
coming  from  a  storage  pit  present  in  the  ground  near 
the  stable.  The  invention  also  relates  to  the  heat 
exchanger  for  carrying  out  the  method. 
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The  invention  relates  to  a  method  for  regulating 
the  temperature  in  a  stable  by  passing  the  air 
which  is  supplied  to  the  stable  for  its  ventilation 
through  a  heat  exchanger  and  bringing  the  tem- 
perature  of  the  air  to  the  desired  substantially  con- 
stant  level  by  means  of  a  liquid  which  is  likewise 
supplied  to  the  heat  exchanger. 

Such  a  method  is  known  from  German  patent 
application  2,754,032  according  to  which  patent 
application  liquid  manure  at  first  is  treated  with 
oxygen  or  air  so  that  an  oxidation  takes  place 
which  oxidation  causes  an  elevation  of  the  tem- 
perature  to  30-50  °C.  This  preheated  liquid  ma- 
nure  has  then  directly  or  indirectly  been  supplied 
to  a  heat  exchanger.  According  to  the  invention,  it 
is  possible  to  make  use  of  the  liquid  manure  with- 
out  carrying  out  the  oxidation  step. 

From  US  patent  4,476,921  it  is  known  to  regu- 
late  the  temperature  in  a  building  by  making  use  of 
heat  present  in  groundwater  being  supplied  to  a 
heat  exchanger.  However  from  this  patent  it  is 
unknown  to  make  use  of  liquid  manure  to  be  sup- 
plied  directly  to  a  heat  exchanger. 

For  animals  in  stables,  such  as  poultry,  pigs, 
cows  and  the  like  it  is  important  that  a  substantially 
constant  temperature  is  maintained  in  the  stable, 
without  this  taking  up  too  much  energy.  In  order  to 
achieve  this  heat  exchangers  are  used,  whereby  a 
cold  liquid  is  passed  through  the  heat  exchanger  in 
the  summer  and  whereby  the  ambient  air,  which  is 
supplied  to  the  stable  as  ventilating  air,  is  cooled 
down.  In  the  winter  a  relatively  warm  liquid  is 
supplied  to  the  heat  exchanger  and  the  cold  am- 
bient  air  is  heated  in  the  heat  exchanger,  so  that 
ventilating  of  an  at  least  substantially  constant  tem- 
perature  is  supplied  to  the  stable,  independent  of 
the  temperature  of  the  outside  air. 

Because  a  large  amount  of  ventilating  air  is 
required  it  takes  up  a  great  deal  of  energy  to  reach 
the  desired  temperature  in  practice.  A  solution  has 
now  been  found,  whereby  an  inexpensive  energy 
source  has  been  discovered,  whilst  bringing  the 
liquid  supplied  to  the  heat  exchanger  to  a  predeter- 
mined  temperature  moreover  has  additional  advan- 
tages. 

The  method  according  to  the  invention  is  char- 
acterized  in  that  the  liquid  supplied  to  the  heat 
exchanger  is  liquid  manure,  said  liquid  manure 
coming  from  a  storage  pit  present  in  the  ground 
near  the  stable. 

In  such  a  pit  the  temperature  of  the  liquid 
manure  at  the  bottom  side,  i.e.  at  the  bottom  of  the 
pit,  is  about  12  °C,  whilst  at  the  upper  side  the 
temperature  of  the  liquid  manure  is  higher,  viz. 
about  20  °  C. 

In  the  winter  season  liquid  manure  having  a 
temperature  of  about  20  °  C  is  supplied  to  the  heat 
exchanger,  and  the  liquid  manure  is  used  as  a 

source  of  heat  for  raising  the  temperature  of  the 
outside  air  supplied  to  the  stable  as  ventilating  air. 
This  outside  air  has  a  temperature  of  for  example  0 
°  C.  The  temperature  of  the  air  can  then  be  raised 

5  to  for  example  15-17  °C  and  the  liquid  manure 
can  be  cooled  down  to  for  example  5  °C.  An 
additional  advantage  of  the  liquid  manure  having  a 
low  temperature  is  that  the  fermentation  process 
takes  place  at  a  slow  rate,  so  that  less  ammonia  is 

io  produced,  which  may  be  considered  a  consider- 
able  advantage  from  an  environmental  point  of 
view.  If  the  heat  capacity  of  the  liquid  manure 
should  appear  to  be  insufficient,  it  is  of  course 
possible  to  heat  the  air  additionally,  for  example 

75  electrically,  but  the  amount  of  energy  won  by  using 
the  liquid  manure  is  substantial. 

In  the  summer  the  outside  air  supplied  to  the 
stable  as  ventilating  air  is  cooled  down  from  for 
example  25  °C  to  15  °C.  This  is  achieved  with 

20  liquid  manure  present  at  the  bottom  of  the  pit, 
which  has  a  temperature  of  for  example  12  °C. 
The  temperature  of  the  liquid  manure  is  raised  to 
for  example  17  °C  in  the  heat  exchanger.  If  it  is 
desired  to  keep  the  liquid  manure  at  a  relatively 

25  low  temperature,  it  is  possible  to  couple  the  heat 
exchanger  to  groundwater  having  a  temperature  of 
for  example  8  °  C. 

If  it  is  preferred  not  to  raise  the  temperature  of 
the  liquid  manure,  in  view  of  the  production  of 

30  ammonia,  it  is  possible  to  cool  the  ventilating  air 
directly  with  groundwater  or  to  partially  re-cool  the 
liquid  manure  with  groundwater. 

A  significant  feature  of  the  invention  is,  how- 
ever,  that  use  is  made  of  the  liquid  manure  which 

35  is  present  near  the  bottom  of  the  pit  and  which  has 
taken  on  the  temperature  of  the  ground  at  that 
location,  viz.  about  12  °C,  and  that  this  "source  of 
cold"  is  used  for  cooling  the  ventilating  air  in  the 
summer. 

40  The  construction  of  the  heat  exchanger  which 
is  used  according  to  the  invention  is  preferably 
such  that  the  liquid  is  supplied  to  the  pipes  and  the 
air  is  passed  through  the  open  space.  The  heat 
exchanger  is  substantially  made  of  polyvinyl  chlo- 

45  ride,  having  pipes  with  such  a  thickness  that  a 
sufficient  exchange  of  heat  can  be  obtained. 

The  amounts  of  air  required  for  a  certain  stable 
and  also  the  amounts  of  heating  medium  or  cooling 
medium  from  the  liquid  manure  depots  may  be 

50  ascertained  empirically  by  a  person  skilled  in  this 
field  of  the  art. 

Claims 

55  1.  A  method  for  regulating  the  temperature  in  a 
stable  by  passing  the  air  which  is  supplied  to 
the  stable  for  its  ventilation  through  a  heat 
exchanger  and  bringing  the  temperature  of  the 
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air  to  the  desired  substantially  constant  level 
by  means  of  a  liquid  which  is  likewise  supplied 
to  the  heat  exchanger,  characterized  in  that  the 
liquid  supplied  to  the  heat  exchanger  is  liquid 
manure,  said  liquid  manure  coming  from  a  5 
storage  pit  present  in  the  ground  near  the 
stable. 

2.  A  method  according  to  claim  1,  characterized 
in  that  in  the  summer  relatively  cool  liquid  10 
manure  from  the  bottom  side  of  the  pit  is 
supplied  to  the  heat  exchanger. 

3.  A  method  according  to  claim  1,  characterized 
in  that  in  the  winter  relatively  warm  liquid  ma-  is 
nure  from  the  upper  side  of  the  pit  is  supplied 
to  the  heat  exchanger. 

4.  A  method  according  to  claims  1  -  2,  character- 
ized  in  that  in  the  summer  an  exchange  of  heat  20 
between  liquid  manure  and  groundwater  for 
additional  cooling  of  the  liquid  manure  is  effec- 
ted,  whereby  the  liquid  manure  is  cooled 
down. 

25 
5.  A  method  according  to  claim  4,  characterized 

in  that  groundwater  is  used  directly  as  the 
medium  for  regulating  the  temperature  of  the 
air  in  the  stable. 

30 
6.  A  heat  exchanger  for  regulating  the  tempera- 

ture  of  air  with  which  a  stable  is  ventilated, 
wherein  a  liquid  is  used  as  a  source  of  heat  or 
cold,  characterized  in  that  the  liquid,  in  particu- 
lar  liquid  manure,  can  be  supplied  through  the  35 
pipes  of  the  heat  exchanger  and  that  the  air  is 
passed  through  the  space  surrounding  said 
pipes. 

7.  A  heat  exchanger  according  to  claim  6,  char-  40 
acterized  in  that  said  heat  exchanger  is  sub- 
stantially  made  of  polyvinyl  chloride  having 
such  a  thin  pipe  that  a  sufficient  heat  exchange 
can  be  obtained. 
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