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(54)  Ventilation  system. 

@  A  ventilation  system  containing  a  control 
motor  (11),  controllable  air-transmission  means 
(10)  which  are  to  be  mechanically  coupled  to 
the  control  motor  (11)  and  are  intended  for 
mounting  in  a  ceiling  (1)  of  a  room  (2)  which  is 
to  be  ventilated,  a  tubular-shaped  housing  (13) 
emanating  from  both  sides  of  the  ceiling  (1)  and 
equipped  with  an  air-speed  sensor,  in  addition 
to  a  calculation  device  (14)  connected  to  the 
air-speed  sensor  and  the  control  motor  (11), 
within  which  calculation  device  (14),  on  the 
basis  of  the  air  speed  measured  by  the  air-speed 
sensor  in  the  housing  (13),  a  motor  control 
signal  for  the  adjustment  of  the  air  transmission 
by  the  adjustable  air  transmission  means  (10)  is 
calculated. 
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The  current  invention  pertains  to  a  ventilation 
system,  in  particular  for  application  in  a  livestock 
shed. 

A  climate  control  system  is  known  from  NL-A- 
8602582,  wherein  the  ceiling  of  a  room  which  is  to  be 
ventilated  is  equipped  with  a  number  of  relatively 
small  air-transmission  openings  whose  transmission 
capacity  is  controlled  with  the  help  of  microprocessor 
means.  Temperature  sensors  erected  in  the  room, 
which  temperature  sensors  are  connected  to  the  mi- 
croprocessor,  provide  the  signals  which  are  used  as 
a  basis  for  controlling  the  transmission  capacity  of  the 
air-transmission  means  in  question. 

The  disadvantage  of  the  known  ventilation  sys- 
tem  is  that,  although  the  degree  of  refreshing  of  the 
air  in  the  room  in  question  which  is  to  be  ventilated  is 
certainly  adequate,  on  the  other  hand,  this  leads  to 
undesired  draught  currents  close  to  the  floor  at  a  level 
where  the  animals  are  situated. 

Because  of  the  fact  that  in  particular  in  today's  in- 
tensive  livestock  farming,  the  livestock,  such  as  for 
example  the  pigs,  are  extremely  sensitive  to  draught, 
and  this  leads  to  a  considerable  spoilage  and  sensi- 
tivity  to  sickness  in  the  animals,  which  leads  to  all 
kinds  of  extra  costs,  it  is  desirable  to  protect  the  rela- 
tively  intensively  bred  and  therefore  extremely  sensi- 
tive  animals  from  this.  The  known  ventilation  or  cli- 
mate  control  systems  for  livestock  sheds  do  not  ad- 
dress  this  issue  in  an  adequate  manner. 

The  aim  of  the  current  invention  is  to  provide  a 
ventilation  system  wherein,  independently  of  the  vol- 
ume  of  air  which  is  directed  per  unit  of  time  through 
the  room  which  is  to  be  ventilated,  no  draught  occurs 
at  the  level  where  the  animals  are  situated. 

To  this  end,  the  ventilation  system  according  to 
the  invention  contains  a  control  motor,  controllable 
air-transmission  means  which  are  to  be  mechanically 
coupled  to  the  control  motor  and  are  intended  for 
mounting  in  a  ceiling  of  the  room  which  is  to  be  ven- 
tilated,  at  least  one  tubular-shaped  housing  emanat- 
ing  from  both  sides  of  the  ceiling  and  equipped  with 
an  air-speed  sensor,  in  addition  to  a  calculation  de- 
vice  connected  to  the  air-speed  sensor  and  the  con- 
trol  motor,  within  which  calculation  device,  on  the  ba- 
sis  of  the  airspeed  measured  by  the  air-speed  sensor 
in  the  housing,  a  motor  control  signal  for  the  adjust- 
ment  of  the  air  transmission  by  the  adjustable  air 
transmission  means  is  calculated. 

The  advantage  of  the  ventilation  system  accord- 
ing  to  the  invention,  which  enjoys  special  application 
in  a  livestock  shed,  is  just  as  simple  as  it  is  multi-fac- 
eted  in  its  intention.  The  starting  point  for  the  system 
is  that,  the  speed  of  the  air  in  the  housing  as  meas- 
ured  with  the  sensor(s),  which  speed  is  determined 
by  the  pressure  difference  across  the  ceiling,  which 
pressure  difference  is  usually  realised  in  a  livestock 
shed  by  air  pressure  means  intended  to  realise  a  pres- 
sure  excess  above  the  ceiling  and/or  air  sucking 

means  aimed  at  realising  a  pressure  shortage  in  the 
room  which  is  to  be  ventilated,  is  used  as  an  input 
measure  for  the  calculation  unit  so  as  to  influence  the 
total  effective  cross-sectional  area  of  the  airtransmis- 

5  sion  means. 
The  relationship  on  whose  basis  the  calculation 

takes  place  is  determined,  in  particular  in  a  livestock 
shed,  by  the  desire  to  create,  in  particular  in  the  lower 
half  of  the  livestock  shed,  a  uniform  airspeed  distrib- 

10  ution  out  of  the  air  transmission  means  from  the  ceil- 
ing  downwards.  In  this  manner,  all  animals  continu- 
ously  receive  sufficient  fresh  air,  a  situation  which  is 
of  life-saving  importance  to  them.  In  that  case,  a  vol- 
ume  of  air  which  is  desired  to  be  displaced  descends 

15  in  an  evenly  distributed  manner  from  the  air  transmis- 
sion  means,  to  which  end  the  air  transmission  means 
are,  as  it  were,  somewhat  pinched  off.  Local  signifi- 
cant  differences  in  air  speed  in  the  room  which  is  to 
be  ventilated,  to  which  differences  the  animals  are  ex- 

20  tremely  sensitive,  and  which  differences,  if  they  per- 
sist,  lead  to  a  raised  susceptibility  to  sickness,  are 
avoided  in  this  manner.  The  point  in  time  when  the 
uniform  vertically  directed  air  speed  distribution  is  re- 
alised  can  be  easily  determined  in  the  calculation  de- 

25  vice  under  the  control  of  software,  because  a  further 
reduction  in  the  effective  cross-sectional  area  of  the 
air  transmission  means  at  a  given  measured  sensor 
air  speed  leads  to  a  corresponding  increase  in  the 
pressure  across  the  ceiling  and  therefore  to  an  in- 

30  crease  in  speed.  Given  the  then  narrower  bundle  cur- 
rents  of  descending  air  coming  from  the  air  transmis- 
sion  means,  it  is  true  that  the  higher  air  speeds  in  the 
narrower  bundles  displace  the  desired  volume  of  air 
as  dictated  by  the  air-pressure/sucking  means,  how- 

35  ever,  the  narrower  bundles  then  penetrate  deeper 
from  the  ceiling  down  into  the  room  which  is  to  be  ven- 
tilated  and  could  be  experienced  as  a  draught. 

By  ensuring  that  immediately  after  establishing 
the  aforementioned  corresponding  pressure  increase 

40  the  reduction  of  the  effective  cross-sectional  area  of 
the  air  transmission  means  ceases,  a  situation  is 
reached  where,  in  principle,  for  each  and  every  de- 
sired  amount  of  air  to  be  displaced  in  the  room  which 
is  to  be  ventilated,  the  penetration  of  the  separate 

45  bundles  of  descending  air  is  minimal,  so  that  an  ab- 
solute  minimal  sensation  of  draught  at  the  bottom  of 
the  room  which  is  to  be  ventilated,  that  is  to  say  at  an- 
imal-level,  is  guaranteed. 

Moreover,  it  is  of  advantage  that  the  amount  of  air 
so  which  passes  the  sensor  in  question  is  a  measure  for 

the  total  amount  of  air  which  has  emanated  from  the 
air  transmission  means  and  is  uniformly  descending 
upon  the  animals.  The  measurement  of  this  quantity 
occurs  in  an  extremely  accurate  manner,  and  can  be 

55  accurately  adjusted,  without  the  need  for  overdosing, 
to  the  required  needs,  while  also  avoiding  draught.  A 
further  advantage  of  the  ventilation  system  according 
to  the  invention  is  that  it  can  operate  totally  indepen- 
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dently,  and  that,  in  principle,  no  connection  to  an  ex- 
ternal  computer  is  required  to  allow  the  ventilation 
system  to  perform  well.  Furthermore,  the  system  can 
also  be  built  in  to  an  existing  ceiling  of  a  livestock 
shed,  which  ceiling  may  or  may  not  be  already  low- 
ered.  The  existing  ventilation  means  which  may  be 
present  in  such  a  situation  do  not  have  to  be  replaced 
or  modified. 

In  general,  in  an  embodiment  of  the  ventilation 
system,  the  calculation  device  will  be  adjusted  in  such 
a  manner  that  the  regulator  in  question  will  guarantee 
a  desired  constant  amount  of  air  through  the  air  trans- 
mission  means  per  unit  time. 

With  that,  a  uniformly  distributed  draught-free, 
but  nevertheless  sufficient  supply  of  air  to  the  ani- 
mals  is  then  secured. 

In  a  further  embodiment,  the  tubular  housing  has 
such  a  height  and  internal  diameter,  that  vortex  cur- 
rents  in  the  housing,  which  vortex  currents  are  due 
namely  to  the  extreme  which  emanates  above  the 
ceiling  at  the  location  of  the  sensor,  which  sensor  is 
placed  centrally  in  the  housing,  are  avoided. 

Of  advantage  is  that,  with  this,  a  purely  lamina- 
tory  current  is  caused  at  the  location  of  the  sensor  in 
the  housing,  which  laminatory  current  provides  a 
trustworthy  measure  in  the  entire  region,  but  in  par- 
ticular  in  the  lower  regions,  of  the  air  transmission 
means.  The  flow  through  the  sensor  housing  is  then 
incidentally  a  trustworthy  measure  for  the  pressure 
difference  across  the  ceiling  and,  with  this,  for  the 
displaced  volume  of  air  through  the  air  transmission 
means  in  the  ceiling. 

It  has  been  empirically  determined  that  the  quo- 
tient  of  the  height  and  the  internal  diameter  should  lie 
in  the  range  4  to  7,  and,  in  particular,  should  lie  be- 
tween  5.2  and  6.  An  optimal  and  reliable  value  over 
the  entire  transmission  range  of  the  air  transmission 
means  amounts  to  5.6. 

A  further  embodiment  is  a  livestock  shed  equip- 
ped  with  the  aforementioned  ventilation  system, 
whereby  the  livestock  shed  contains  air  sucking 
means  between  the  room  which  is  to  be  ventilated 
and  the  open  air,  for  the  intention  of  generating  a 
pressure  shortage  in  the  room  which  is  to  be  ventilat- 
ed. 

Practice  has  shown  that  it  is  of  advantage  when 
applying  the  ventilation  system  in  a  livestock  shed  to 
realise  a  pressure  difference  across  the  ceiling  in  a 
manner  in  which  the  air  sucking  means  emanate  in 
the  livestock  shed.  In  that  case,  the  ventilation  sys- 
tem  automatically  compensates  for  leakages  in  the 
room  which  is  to  be  ventilated  and  for  the  false  air  cur- 
rent  which  results  from  the  opening  of  a  door  in  the 
room  in  question,  this  being  due  to  the  fact  that  the 
ventilation  system  attempts  to  keep  the  volume  of  air 
transported  through  the  air  transmission  means  con- 
stant. 

If  the  capacity  of  the  air-sucking/air-pressing 

means  already  located  in  the  livestock  shed  is  adjust- 
able,  and,  for  example,  can  be  influenced  by  a  regu- 
lator  equipped  in  general  with  a  microprocessor,  with 
the  assistance  of,  for  example,  temperature  sensors 

5  which  are  connected  to  the  regulator  and  are  to  be 
placed  inside  and/or  outside  the  room  which  is  to  be 
ventilated,  then  the  capacity  of  the  aforementioned 
means  shall  be  adjusted  to  both  the  measured  and 
the  desired  temperature  in  the  livestock  shed,  in  ad- 

10  dition  to  being  adjusted  to  the  occupancy,  weight  and 
weight  transition  of  the  animals  with  respect  to  time. 
With  this,  the  ventilation  system  according  to  the  in- 
vention  allows  itself  to  be  combined  with  advantage 
as  a  complete  climate  control  system  for,  in  particular, 

15  a  livestock  shed,  and  the  ventilation  system  guaran- 
tees  a  draught-free,  comfortable  and  nevertheless 
sufficiently  ventilated  environment,  without  regard  to, 
for  example,  the  occupancy,  the  weather,  the  wind 
force,  the  wind  direction,  etc. 

20  In  afurther  embodiment  of  the  livestock  shed  ac- 
cording  to  the  invention,  the  air  sucking  means  eman- 
ate  in  the  livestock  shed  at  a  distance  of  between  20 
and  50  cm  under  the  ceiling  of  the  room  which  is  to 
be  ventilated. 

25  In  that  case,  practice  has  shown  that  air  currents 
emanating  from  the  air  transmission  means  in  the 
form  of  separate  currents  at  the  level  of  the  emana- 
tion  of  the  air  transmission  means  in  the  room  which 
is  to  be  ventilated  are  quick  to  flow  together  and  flow 

30  through  the  room  as  a  single  diffuse  entity. 
The  invention  shall  now  be  further  elucidated  on 

the  basis  of  the  accompanying  drawing,  whereby  one 
and  the  same  components  are  indicated  with  corre- 
sponding  reference  numbers.  The  subjects  of  the  f  ig- 

35  ures  are  as  follows: 
Figure  1  is  a  rendition  of  the  embodiment  of  the 
ventilation  system  according  to  the  invention;  and 
Figure  2  is  a  schematic  depiction  of  an  embodi- 
ment  of  the  livestockshed  according  tothe  inven- 

40  tion. 
Figure  1  shows,  in  particular,  the  existing  ceiling 

of  a  room  which  is  to  be  ventilated,  which  ceiling  is 
composed  of  separate  ceiling  portions  1.  This  room, 
which  is  indicated  in  figure  2  with  the  reference  num- 

45  ber2,  is  located  within  the  shell  of  a  livestockshed  3. 
In  the  depicted  embodiment  of  figure  2,  a  pipe  5  is  ex- 
tended  through  the  roof  4  of  the  livestock  shed  3, 
which  pipe  5  emanates,  at  its  innermost  extreme  6,  in 
general  at  a  distance  of  between  20  and  50  cm  under 

so  the  ceiling  1.  The  other  extreme  7  of  the  pipe  5  ex- 
tends  through  the  roof  4.  In  general,  air  sucking 
means  8  embodied  as  a  controllable  ventilator  are  lo- 
cated  within  the  pipe  5,  with  which  air  sucking  means 
8  a  pressure  shortage  in  the  room  2  is  created.  The 

55  room  9  within  the  livestock  shed  3,  but  nevertheless 
outside  the  room  2,  is,  in  this  case,  openly  connected 
to  the  open  air;  if  desired,  a  further  non-depicted  ven- 
tilator  can  be  included  in  the  connection  with  the  open 
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air  in  order  to  create  a  pressure  excess  in  the  room 
9. 

As  figure  1  depicts,  the  separate  ceiling  portions 
1  are  separated  from  each  other  by  adjustable  air 
transmission  means  10,  which  air  transmission 
means  10  are  implemented  in  the  depicted  embodi- 
ment  as  a  collection  of  plates  composed  of  holes  with 
an  adjustable  cross-sectional  area.  The  transmission 
means  10  in  question  which  are  placed  in  strips  at  a 
distance  from  each  other  are  inter-connected  and 
mechanically  fixed  to  a  control  motor11.  Inthe  depict- 
ed  embodiment,  the  adjustable  air  transmission 
means  10  are  implemented  in  such  a  manner  that, 
upon  horizontal  movement  of  a  rod  mechanism  12  in 
the  drawing  of  figure  1,  adjustment  of  the  distinct  ceil- 
ing  strips  occurs  in  a  direction  perpendicular  thereto. 

Depicted  is  a  tubular  shaped  housing  13,  which 
housing  13  extends  through  the  ceiling  1  and  eman- 
ates  on  one  side  in  the  room  1  and  emanates  on  the 
other  side  in  the  room  9.  The  housing  13  contains  a 
non-depicted  sensor  which  is  known  in  principle,  with 
which  sensor  it  is  possible  to  measure  the  speed  of 
the  air  flowing  through  the  housing  13.  The  housing 
13  has  a  height  and  diameter  such  that  it  is  extremely 
well  suited  to  making  it  possible  for  the  sensor  to 
measure  namely  low  airspeeds  in  a  manner  which  is 
suitably  accurate  and  reproducible.  This  is  of  particu- 
lar  importance  in  the  livestock  shed  within  which  the 
animals  are  situated,  because  with  a  generally  low  air 
speed  in  the  room  2,  there  is  a  chance  that,  as  a  result 
of  a  non-uniform  distribution  of  the  descending  air 
emanating  from  the  air  transmission  means  10,  cer- 
tain  pigsties  will  not  be  correctly  aerated,  which  leads 
to  a  situation  where  all  the  pigs  present  therein  will  be 
dead  within  about  half  an  hour.  The  sensor  mounted 
in  the  housing  13  is  connected,  together  with  the  con- 
trol  motor  11,  to  a  calculation  device  14,  which  calcu- 
lation  device  14  ensures  that,  in  the  entire  transmis- 
sion  range  of  the  means  10,  a  uniform  descending  air 
current  is  always  descending  in  the  room  2,  whereby 
the  danger  that  certain  pigs  will  die  of  suffocation  is 
avoided.  Before,  attempts  were  made  to  allow  suffi- 
cient  fresh  air  to  run  through  the  room  2  by  setting  the 
ventilator  8  somewhat  higher,  although  this  led  to 
draught  resulting  from  the  oversized  capacity,  which 
draught,  as  has  been  explained  earlier,  is  extremely 
disadvantageous  to  the  animals.  At  the  location  of  the 
extreme  6  in  the  room  2,  the  relatively  narrow  bundles 
of  descending  air  above  that  point  can  be  individually 
indicated,  although  around  the  level  of  the  extreme  6 
in  the  room  2,  these  individual  bundles  become  more 
diffuse,  and  specific  draught  currents  are  adequately 
prevented  by  extremely  simple  means. 

Claims 

1.  A  ventilation  system  containing  a  control  motor, 

controllable  air-transmission  means  which  are  to 
be  mechanically  coupled  to  the  control  motor  and 
are  intended  for  mounting  in  a  ceiling  of  a  room 
which  is  to  be  ventilated,  a  tubular-shaped  hous- 

5  ing  emanating  from  both  sides  of  the  ceiling  and 
equipped  with  an  air-speed  sensor,  in  addition  to 
a  calculation  device  connected  to  the  air-speed 
sensor  and  the  control  motor,  within  which  calcu- 
lation  device,  on  the  basis  of  the  airspeed  meas- 

10  ured  by  the  air-speed  sensor  in  the  housing,  a 
motor  control  signal  for  the  adjustment  of  the  air 
transmission  by  the  adjustable  air  transmission 
means  is  calculated. 

15  2.  Ventilation  system  according  to  claim  1  ,  whereby 
the  calculation  device  is  embodied  in  such  a  man- 
ner  that  the  regulator  will  guarantee  a  constant 
amount  of  airthrough  the  air  transmission  means 
per  unit  of  time. 

20 
3.  Ventilation  system  according  to  claim  1  or  2, 

whereby  the  housing  is  tubular  and  has  such  a 
height  and  internal  diameter  that  vortex  currents 
in  the  housing,  which  vortex  currents  are  due 

25  namely  to  the  extreme  which  emanates  above 
the  ceiling  at  the  location  of  the  sensor,  which 
sensor  is  placed  centrally  in  the  housing,  are 
avoided. 

30  4.  Ventilation  system  according  to  claim  3,  whereby 
the  quotient  of  the  height  and  the  internal  diam- 
eter  lies  in  the  range  4  to  7,  and,  in  particular,  lies 
between  5.2  and  6. 

35  5.  Ventilation  system  according  to  claim  4,  whereby 
the  quotient  amounts  to  5.6. 

6.  Livestock  shed  equipped  with  a  ventilation  sys- 
tem  according  to  one  of  the  claims  1-5,  whereby 

40  the  livestockshed  contains  air  sucking  means  be- 
tween  the  room  which  is  to  be  ventilated  and  the 
open  air,  for  the  intention  of  generating  a  pres- 
sure  shortage  in  the  room  which  is  to  be  ventilat- 
ed. 

45 
7.  Livestock  shed  according  to  claim  6,  whereby  the 

air  sucking  means  in  the  livestock  shed  emanate 
at  a  distance  of  between  20  and  50  cm  under  the 
ceiling  of  the  room  which  is  to  be  ventilated. 

50 
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