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Description 

Modern  buildings,  for  example  offices,  due  to  their  high  levels  of  insulation  and  airtightness,  have 
become  very  sensitive  as  regards  temperature  to  internal  heat  development,  primarily  from  lighting,  staff, 

5  computers  and  other  machine  equipment. 
In  order  to  maintain  the  room  temperature  within  an  acceptable  range,  the  surplus  heat  must  be 

removed  more  or  less  instantaneously.  At  present  a  number  of  different  methods  are  applied  including 
direct  cooling  with  cooled  supply  air,  in  which  case  the  temperature  of  the  air  supplied  must  not  be  lower 
than  16-17°C,  in  order  to  avoid  draughts.  This  temperature  criteria,  as  well  as  the  restrictions  on  feeding 

io  large  flows  of  air,  determine  an  upper  limit  for  the  control  of  the  internal  heat  development  using  direct  air 
cooling. 

The  method  according  to  the  present  invention  follows  a  different  path.  According  to  this  method,  both 
the  floor  structure  of  a  building  with  high  thermal  capacity  and  small  air  flows  of  low  temperature,  <  15°  C, 
are  utilized,  but  without  giving  rise  to  draughts. 

75  The  invention  includes  the  provision  of  floor  structures,  which  in  the  known  manner  consist  of  pre- 
fabricated  hollow  concrete  slabs  or  concrete  floor  structures  with  cast-in  ducts.  Cooled  supplied  air  flows 
through  the  floor  structure  before  it  is  supplied  via  a  supplied  air  outlet  to  the  room  unit  in  question.  On  its 
passage  through  the  floor  structure  the  cooled  air  takes  up  heat  from  the  floor  structure,  and  at  its  passage 
through  the  air  outlet  it  has  assumed  a  temperature  close  to  the  mean  temperature  of  the  floor  structure,  i.e. 

20  a  temperature  which  is  lower  than  the  room  air  temperature  by  one  or  some  degrees.  The  floor  and  ceiling 
surfaces,  thus,  constitute  large  cooling  surfaces,  which  provide  thermal  stability  to  the  room,  at  the  same 
time  as  the  supplied  air  is  fed  to  the  room  with  a  temperature  which  does  not  give  rise  to  draughts. 

Due  to  the  fact  that  a  small  supplied  air  flow  with  low  temperature,  that  is  lower  than  normal  according 
to  normal  direct  air  cooling,  flows  through  the  floor  structure  more  or  less  continually,  a  reservoir  is  obtained 

25  which  takes  up  the  surplus  heat  developed  mostly  during  daytime.  The  temperature  control  system 
described  above  thus  manages  the  handling  of  fixed  recurring  internal  loads.  In  the  case  of  momentary 
peak  loads,  for  example  solar  leak-in  or  a  great  number  of  persons  entering  the  room,  the  cooling  surfaces 
(floors  and  ceilings)  are  not  capable  of  taking  up  the  surplus  heat,  and  the  temperature  of  the  room  air 
increases,  whereby  the  comfort  criteria  can  be  exceeded.  One  possible  way  of  coping  with  such  peak  loads, 

30  which  are  not  take  up  in  the  floor  structure,  would  be  to  momentarily  direct  the  low  temperature  air  past  the 
floor  structure  and  directly  into  the  room.  This  method,  however,  is  not  recommended,  because  it  conflicts 
with  the  aforesaid  draught  criteria. 

US-A-3  013  397  describes  a  floor  structure  of  above  mentioned  type  but  which  in  praxis  is  isolated  from 
the  room  and  the  hollow  ducts.  Therefore  a  specific  cooling  panel  is  arranged  for  cooling  the  room  when 

35  peak  temperatures  occur. 
The  invention  instead  makes  use  of  the  possibility  of  directing  the  greater  part  of  the  low-temperature 

air  flow  via  a  shunt-line  past  the  greater  part  of  the  floor  structure  and  thereafter  mix  it  with  the  remaining  air 
flow,  which  after  its  passage  through  the  floor  structure  has  assumed  the  mean  temperature  of  the  floor 
structure,  in  order  to  supply  the  room  with  air  at  a  temperature  which  does  not  give  rise  to  draught 

40  problems. 
The  invention  will  become  more  apparent  from  the  following  description,  with  reference  to  some 

embodiments  thereof,  based  on  the  associated  drawings. 
Fig.  1  shows  schematically  a  building  with  two  rooms  located  one  above  the  other  and  provided  with 
ducts  for  use  in  air  conditioning  the  rooms; 

45  Fig.  2  is  a  section  along  the  line  A-A  in  Fig.  1  and  shows  the  duct  system  designed  according  to  the 
invention; 
Fig.  3  shows  the  same  view  as  Fig.  2,  but  in  a  variant  of  the  invention; 
Fig.  4  is  the  section  B  of  Fig.  3;  and 
Fig.  5  is  a  temperature-time  diagram. 

50  As  may  be  seen  from  the  vertical  section  shown  in  Fig.  1,  a  building  is  shown  which  comprises  a 
number  of  rooms  two  of  which  are  shown  in  the  drawing.  Outside  each  room  a  corridor  4  is  located,  in  the 
false  ceiling  of  which  a  supplied  air  duct  5  is  connected  to  one  of  a  number  of  hollow  ducts  7  located  in  the 
floor  structure  2.  The  rooms  1  are  defined  towards  the  corridor  4  by  a  partition  wall  3  and  relative  to  each 
other  in  horizontal  direction  by  partition  walls  13  (Fig.  2). 

55  The  air  duct  5  is  situated  at  a  level  lower  than  the  hollow  ducts  7.  The  outermost  one  of  the  ducts  7  in 
the  group  is  connected  at  21  with  the  duct  5  via  a  damper  6  and  a  throttle  valve  8  (see  Fig.  2).  The  last  duct 
18  of  the  group  of  hollow  ducts  7  is  connected  with  the  duct  5  via  a  branch  16  and  a  connection  11  (see 
Figs.  1  and  2).  A  damper  17  is  placed  in  the  branch  16  (See  Fig.  2).  The  hollow  duct  18  is  connected  to  the 
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room  via  an  outlet  device  12. 
As  shown  in  Fig.  2,  the  supplied  air  is  fed  from  the  duct  5  via  a  throttling  damper  6,  a  throttle  valve  8, 

duct  7  including  a  bend  10,  and  outlet  device  12  into  room  1.  The  supplied  air,  which  in  the  supply  duct  5 
has  a  temperature  below  e.g.  15°  C,  after  having  passed  the  floor  structure  via  duct  7  has  assumed  the 

5  temperature  of  the  floor  structure  of  about  21-23°  C.  The  temperature  of  the  room  air  is  some  degree  higher 
than  the  temperature  of  the  floor  structure.  When  the  temperature  of  the  room  air  increases  above  a  desired 
value  set  on  the  temperature  gauge  15,  the  motor  9  opens  the  damper  17,  and  the  greater  part  of  the 
supplied  air,  due  to  the  lower  back  pressure,  takes  a  shorter  route  to  the  air  outlet  device  12,  through  the 
branch  16  with  damper  17  to  a  connection  11  on  the  duct  18.  The  remaining  part  of  the  supply  air,  due  to 

io  the  pressure  drop  in  the  throttle  valve  8,  takes  the  normal,  longer  route  via  the  bend  10  before  it  arrives  at 
the  connection  11  where  it  mixes  with  the  air  which  passed  directly  into  the  last  length  of  duct  18  before 
arriving  at  the  outlet  device  12  with  a  selected  temperature,  which  does  not  cause  a  draught  sensation,  for 
example  higher  than  +16°C.  The  air  in  duct  5  can,  for  example,  be  in  the  temperature  range  +8  to 
+  15°C.  After  having  passed  through  room  1,  the  air  flows  out  via  overflow  device  14  into  the  corridor 

is  space  and  then  via  a  return  air  system  is  recirculated  in  conventional  manner  to  the  fan  room.  When  the 
cooled  air  is  supplied  to  the  room,  the  heat  in  the  room  is  removed  partially  via  the  heat  absorption  of 
cooled  air  and  partially  via  the  heat  absorption  of  the  floor  structure  (ceiling  and  floor)  enclosing  the  room. 
When  the  room  temperature  has  dropped  to  a  temperature  corresponding  to  the  set  desired  value,  the 
damper  motor  9  closes  the  damper  17  and  the  entire  air  flow  passes  the  floor  structure  via  the  relatively 

20  long  path  8,7,10,12  through  the  floor  structure. 
Fig.  3  shows  an  alternative  connecting  method  to  the  one  shown  in  Fig.  2. 
By  positioning  an  additional  temperature  gauge  in  the  duct  18  or  air  supply  outlet  device  12,  the  desired 

air  supply  temperature  can  be  adjusted  via  the  motor  drive  damper  9  to  avoid  draught  problems. 
From  the  connecting  point  11  the  supply  air  via  duct  19  (Fig.  1)  also  can  be  fed  via  air  outlet  devices  20 

25  located  at  the  floor  level. 
When  a  room  1  is  located  on  the  facade  of  the  building  facing  south,  and  a  common  fan  unit  supplies 

rooms  both  on  the  north  and  south  facades,  the  south  facing  room  having  a  momentarily  high  internal  load, 
after  adjustment  of  the  throttling  damper  6  and  possibly  also  throttling  valve  8,  upon  opening  of  the  motor 
driven  damper  9  will  receive  a  greater  air  flow  for  removing  peak  heat  loads.  The  momentarily  greater 

30  amount  of  surplus  air  is  taken  from  the  south  facing  room,  due  to  lower  back  pressure  difference  than  the 
duct  system  for  the  north  facing  room  which  will  not  have  such  a  degree  of  surplus  internal  heat  that  a 
direct  cold  air  supply,  via  the  path  9,11,12,  is  required. 

When  all  of  the  cooled  air  passes  through  the  floor  structure,  about  75%  of  the  energy  supplied  to  the 
room  is  taken  up  by  the  floor  structure,  about  15%  is  removed  with  the  exhaust  air,  and  the  remaining  10% 

35  is  removed  via  leakage  air  and  through  the  windows  (Alt.  I). 
With  the  system  providing  a  greater  proportion  of  direct  cooling  air,  the  proportions  are  about  45%, 

45%  and  10%,  i.e.  more  energy  has  been  transferred  to  the  ventilation  air,  resulting  in  a  lower  room 
temperature.  Due  to  the  greater  air  flow,  the  cooling  effect  increases  by  about  40%  (Alt.  II).  With  existing 
floor  and  ceiling  based  air  cooling  methods  a  large  proportion  of  the  energy  developed  during  daytime  is 

40  stored  in  the  floor  structures  and  is  removed  during  non-working  hours,  which  results  in  a  room  temperature 
about  2°  C  higher  than  according  to  the  invention. 

In  an  alternative  case,  consider  a  room  provided  with  false  ceiling  and  a  conventional  installed  cooling 
effect  cooling  system,  which  maintains  a  constant  room  temperature  of  22  °C.  Very  little  heat  is  stored  in 
the  walls  and  the  floor  structure,  because  in  the  masses  of  the  building  no  temperature  variation  takes 

45  place,  and  the  entire  cooling  effect  takes  place  during  working-hours  (i.e.  08.00  -  17.00)  and  the  losses  via 
windows  and  leakage  are  small  as  in  Alt.  1,  i.e.  10%  (Alt.  III). 

The  added  cooling  effect,  that  is  the  cooling  effect  provided  by  the  cooling  system  thus  corresponds  to 
90%  of  the  internal  cooling  effect  developed  during  the  daytime.  This  is  the  most  popular  current  method 
used  in  the  design  of  cooling  installations.  When  comparing  this  method  with  a  system  of  the  invention,  in 

50  which  the  same  mean  room  temperature  is  to  be  maintained  during  working-hours,  a  great  difference  in 
installed  cooling  effect  is  evident,  due  to  the  spread  of  cooling  effect  over  24  hours  according  to  the 
invention,  compared  with  an  effect  developed  during  nine  hours,  according  to  the  conventional  method.  The 
simultaneity  effects  for  the  entire  building  are  assumed  equal  in  both  alternatives.  Assuming  the  emitted 
energy  during  nine  hours  -  E: 

55 
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E  . 0 , 9  
A l t   .  3  ;  R e q u i r e d   c o o l i n g   e f f e c t   =  9 

5  E  .  0 , 9  
A l t .   2:  I n v .   "  =  24  

( a c c . t o   i n v e n t i o n )  

(3  )  =  0 ,9   .  24  =  2 , 6 6 :   i . e .   s o m e w h a t   more   t h a n   2 . 5   t i m e s  
10  (2)  9  . 0 , 9  

g r e a t e r   c o o l i n g   i n s t a l l a t i o n   i n  

A l t .   3 

75 
In  the  way  stated  above,  a  building  cooling  system  can  be  dimensioned  to  manage  large  momentary 

surplus  heating  loads  by  utilizing  a  small  air  flow  with  a  very  low  temperature.  The  air  flow  can  be  restricted 
in  that  it  more  or  less  continuously  cools  down  the  floor  structures,  and  when  required  instantaneously  is 
permitted  to  flow  almost  directly  through  the  room  units  concerned,  but  without  exceeding  the  draught 

20  criteria. 
In  the  embodiment  shown  in  Fig.  2,  the  connection  11  is  made  at  the  last  duct  in  a  group  of  ducts.  It  is 

hereby  possible,  with  the  help  of  the  adjustability  of  damper  9,  to  achieve  the  necessary  increase  and, 
respectively,  decrease  in  the  temperature  of  the  directly  fed  supply  air,  without  the  temperature  level  of  the 
air  flowing  out  of  the  device  12  giving  rise  to  inconvenience,  but  yet  achieving  the  desired  air  conditioning 

25  of  the  room.  A  desirable  effect  coating  may  also  be  obtained  when  the  connection  is  made  to  the  next  to 
last  duct. 

In  the  diagram  shown  in  Fig.  5  the  variation  in  temperature  in  room  1  during  a  24-hour  period  is 
illustrated,  as  calculated  according  to  a  computer  model.  The  room  is  assumed  to  have  a  surface  of  10  m2, 
an  outer  wall  facing  south,  a  three-pane  window  with  a  glass  surface  of  1.5  m2  and  a  Venetian  blind  in  the 

30  central  pane,  and  an  internal  load  consisting  of  lighting  and  computer  terminals  corresponding  to  an  effect 
of  300  W  between  08.00  hrs,  and  17.00  hrs.  The  outside  temperature  is  19°  C  ±  6°C.  One  person  stays  in 
the  room  from  08.00  hrs.  to  12.00  hrs  and  from  13.00  hrs.  to  17.00  hrs.  The  temperature  of  the  air  supply, 
before  reaching  the  floor  structure,  is  assumed  to  be  13°  C.  Curve  1  indicates  the  temperature  variation  in 
the  room  when  the  entire  cooling  air  flow  of  60  m3/h  passes  through  the  floor  structure  before  it  flows  out 

35  into  the  room.  The  maximum  temperature  of  the  room  is  reached  at  about  16.00  hrs.  Curve  2  indicates  the 
temperature  of  the  cooling  air  supply  in  the  air  supply  device  after  it  has  flowed  through  the  floor  structure. 
Curve  4  indicates  the  supplied  air  temperature  in  the  air  supply  device,  after  about  20  m3/h  supplied  air  has 
passed  through  the  floor  structure.  The  remaining  air  flow  (65  m3/h)  has  been  supplied  directly  via  path 
11/12  as  shown  in  Fig.  2.  The  computer  model  shows,  that  with  use  of  the  invention,  the  room  temperature 

40  may  be  lowered  instantaneously  by  about  2  °  C  without  a  greater  cooling  effect  and  a  higher  fan  capacity 
having  to  be  installed.  Comparing  curves  1  and  3:  curve  3  indicates  the  temperature  variations  in  the  room 
with  an  air  flow  of  60  m3/h  between  18.00  and  11.00  and  a  flow  of  85  m3/h  between  10.00  and  18.00.  The 
maximum  room  temperature  reached  is  about  +  23  °  C. 

To  illustrate  the  operation  of  the  present  invention,  we  may  consider  the  situation  where  rooms  are 
45  oriented  substantially  towards  north  and  south.  When  the  temperature  in  40%  of  the  rooms,  i.e.  the  greater 

part  of  the  rooms  facing  south,  at  10.00  exceed  22.5  °C,  the  throttle  valves  open  and  the  flow  to  the  south 
facing  rooms  increases  from  60  m3/h  to  85  m3/h,  corresponding  to  an  increase  in  flow  of  about  40%.  The 
remaining  rooms  then  receive  a  smaller  flow,  i.e. 

50 
1  -  1 ,4   .  0 ,4   . 100   =  7 3 % .  

0 , 6  

55  The  flow,  thus,  decreases  in  these  rooms  from  60  m3/h  to  0.73  .  60  =  44  m3/h..  When  some  of  the  rooms 
facing  north  are  not  loaded,  the  room  temperature  there  follows  curve  5  on  Fig.  5,  which  during  the  entire 
24  hours  is  immediately  above  +20°C.  With  full  air  flow  the  corresponding  temperature  curve  would  be  at 
about  +19°C,  with  resulting  negative  climate  sensation. 

4 
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The  above  shows  how  the  effect  of  the  invention  can  be  utilized  at  the  control  of  the  temperature  in  a 
building  with  different  load  preconditions  with  a  minimum  of  installed  cooling  effect. 

Claims 
5 

1.  A  system  for  the  air  conditioning  of  rooms  in  buildings,  which  rooms  are  defined  by  concrete  floor 
structures  with  hollow  ducts  (7)  connected  with  each  other  and  in  groups,  in  order  to  bring  about 
effective  heat  exchange  between  the  concrete  floor  structures  and  the  supplied  air  flowing  through  each 
duct  group  before  being  fed  to  the  room  via  a  supplied  air  outlet  (12),  which  supplied  air  to  each  duct 

io  group  is  taken  via  a  first  connection  from  a  main  duct  (5)  for  supplied  air  and  is  evacuated  from  the 
room  in  another  way,  characterized  in  that  at  each  or  at  some  certain  duct  groups  in  the  room  a  branch 
line  (16)  is  located  between  the  main  duct  (5),  or  a  branch  thereof,  and  a  second  connection  (11)  to  the 
duct  group  so  that  the  effective  duct  length  from  said  second  connection  (11)  to  said  supplied  air  outlet 
(12)  to  the  room  is  substantially  shorter  relative  to  the  duct  length  of  the  entire  duct  group  and  air 

is  passing  into  the  duct  group  through  the  second  connection  (11)  absorbs  less  heat  from  the  floor 
structure  than  the  air  which  passes  through  the  first  connection  (21)  and  through  the  entire  duct  group, 
whereby  the  heat  absorption  of  the  duct  group  can  be  controlled  according  to  the  actual  demand  for 
each  room,  by  varying  the  proportions  of  air  that  flows  through  the  two  connections  (21,  11). 

20  2.  A  system  as  defined  in  claim  1,  characterised  in  that  the  branch  line  (16)  is  provided  with  a  throttling  or 
stop  damper  (17)  provided  with  drive  means. 

3.  A  system  as  defined  in  claim  2,  characterized  in  that  the  damper  (17)  is  adjustable  via  temperature 
gauges  (15)  located  in  the  same  room  as  the  air  outlet  (12)  or  in  direct  connection  thereto,  so  that  the 

25  temperature  of  the  room,  through  control  of  the  supplied  air,  can  be  controlled. 

4.  A  system  as  defined  in  claim  2,  characterized  in  that  the  damper  (17)  can  be  controlled  manually 
directly  from  the  room  unit  in  question. 

30  5.  A  system  as  defined  in  claim  2,  characterized  in  that  all  dampers  (17)  can  be  controlled  both  manually 
and  centrally. 

Patentanspruche 

35  1.  System  fur  die  Klimatisierung  von  Raumen  in  Gebauden,  wobei  die  Raume  durch  Betonbodenkonstruk- 
tionen  mit  untereinander  und  in  Gruppen  verbundenen  hohlen  Rohrleitungen  (7)  gebildet  sind,  urn  einen 
wirksamen  Warmeaustausch  zwischen  den  Betonbodenkonstruktionen  und  der  zugefuhrten  Luft  zu 
bewirken,  die  durch  jede  Rohrleitungsgruppe  hindurchstromt,  bevor  sie  dem  Raum  uber  einen  Ausla/S 
(12)  fur  die  zugefuhrte  Luft  zugefuhrt  wird,  wobei  die  jeder  Rohrleitungsgruppe  zugefuhrte  Luft  uber 

40  eine  erste  Verbindung  einer  Hauptrohrleitung  (5)  fur  zugefuhrte  Luft  entnommen  und  auf  eine  andere 
Weise  aus  dem  Raum  entfernt  wird, 
dadurch  gekennzeichnet,  dali 
an  jeder  Rohrleitungsruppe  oder  an  einigen  bestimmten  Rohrleitungsgruppen  in  dem  Raum  eine 
Zweigleitung  (16)  zwischen  der  Hauptrohrleitung  (5)  oder  einer  Verzweigung  davon  und  einer  zweiten 

45  Verbindung  (11)  zu  der  Rohrleitungsgruppe  vorgesehen  ist,  so  da/S  die  wirksame  Rohrleitungslange  von 
der  zweiten  Verbindung  (11)  bis  zu  dem  Ausla/S  (12)  fur  die  zugefuhrte  Luft  in  den  Raum  wesentlich 
kurzer  ist  als  die  Rohrleitungslange  der  gesamten  Rohrleitungsgruppe  ist  und  Luft,  die  in  die  Rohrlei- 
tungsgruppe  durch  die  zweite  Verbindung  (11)  eintritt,  weniger  Warme  von  der  Bodenkonstruktion 
absorbiert  als  die  Luft,  die  durch  die  erste  Verbindung  (21)  und  durch  die  gesamte  Rohrleitungsgruppe 

50  stromt,  wodurch  die  Warmeabsorption  der  Rohrleitungsgruppe  entsprechend  dem  tatsachlichen  Bedarf 
fur  jeden  Raum  durch  Veranderung  der  durch  die  zwei  Verbindungen  (21,  11)  stromenden  Luftanteile 
gesteuert  wird. 

2.  System  nach  Anspruch  1  , 
55  dadurch  gekennzeichnet,  dali 

die  Zweigleitung  (16)  eine  Drossel-  oder  Absperrklappe  (17)  mit  Antriebseinrichtungen  aufweist. 

3.  System  nach  Anspruch  2, 
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dadurch  gekennzeichnet,  da& 
die  Drosselklappe  (17)  uber  Temperaturme/Svorrichtungen  (15)  eingestellt  werden  kann,  die  in  demsel- 
ben  Raum  wie  der  Luftausla/S  (12)  oder  in  direkter  Verbindung  damit  angeordnet  sind,  so  da/S  die 
Temperatur  des  Raumes  durch  die  Steuerung  der  zugefuhrten  Luft  gesteuert  werden  kann. 

5 
4.  System  nach  Anspruch  2, 

dadurch  gekennzeichnet,  dali 
die  Drosselklappe  (17)  direkt  von  der  jeweiligen  Raumeinheit  aus  manuell  gesteuert  werden  kann. 

io  5.  System  nach  Anspruch  2, 
dadurch  gekennzeichnet,  dali 
alle  Drosselklappen  (17)  manuell  und  zentral  gesteuert  werden  konnen. 

Revendications 
15 

1.  Systeme  pour  la  climatisation  des  pieces  d'un  batiment,  dans  lequel  les  pieces  sont  definies  par  des 
structures  de  plancher  en  beton  comportant  des  conduites  creuses  (7)  reliees  les  unes  aux  autres  et 
par  groupes,  afin  de  provoquer  des  echanges  thermiques  effectifs  entre  les  structures  de  plancher  en 
beton  et  de  I'air  d'alimentation  qui  circule  a  travers  chaque  groupe  de  conduites  avant  d'etre  envoye 

20  dans  la  piece  au  moyen  d'une  sortie  (12)  en  air  d'alimentation,  I'air  d'alimentation  fourni  a  chaque 
groupe  de  conduites  etant  extrait  au  moyen  d'une  premiere  connexion  a  partir  d'une  conduite 
principale  (5)  en  air  d'alimentation  et  etant  evacue  de  la  piece  par  une  autre  voie,  caracterise  en  ce  qu' 
a  chacun  ou  a  certains  des  groupes  de  conduites  dans  la  piece,  une  ligne  de  derivation  (16)  est  situee 
entre  la  conduite  principale  (5),  ou  une  de  ses  derivations,  et  une  seconde  connexion  (11)  vers  le 

25  groupe  de  conduites,  de  telle  fagon  que  la  longueur  efficace  de  conduite  a  partir  de  ladite  seconde 
connexion  (11)  jusqu'a  la  sortie  (12)  en  air  d'alimentation  de  la  piece  soit  sensiblement  plus  courte  par 
rapport  a  la  longueur  de  conduite  de  tout  le  groupe  de  conduites  et  que  I'air  passant  dans  le  groupe  de 
conduites  a  travers  la  seconde  connexion  (11)  absorbe  moins  de  chaleur  a  partir  de  la  structure  de 
plancher  que  I'air  qui  passe  a  travers  la  premiere  connexion  (21)  et  a  travers  tout  le  groupe  de 

30  conduites,  moyennant  quoi  I'absorption  de  chaleur  du  groupe  de  conduites  peut  etre  reglee  selon  les 
besoins  reels  pour  chaque  piece  en  faisant  varier  les  proportions  d'air  qui  circule  a  travers  les  deux 
connexions  (21  ,11). 

2.  Systeme  selon  la  revendication  1,  caracterise  en  ce  que  la  ligne  de  derivation  (16)  est  munie  d'une  clef 
35  d'etranglement  ou  d'arret  (17)  equipe  d'un  moyen  d'entraTnement. 

3.  Systeme  selon  la  revendication  2,  caracterise  en  ce  que  la  clef  (17)  est  reglable  grace  a  des  jauges  de 
temperature  (15)  situees  dans  la  meme  piece  que  la  sortie  d'air  (12)  ou  en  connexion  directe  avec  elle, 
de  sorte  que  la  temperature  de  la  piece  peut  etre  reglee  en  reglant  I'air  fourni. 

40 
4.  Systeme  selon  la  revendication  2,  caracterise  en  ce  que  la  clef  (17)  peut  etre  reglee  manuellement  a 

partir  de  la  piece  en  question. 

5.  Systeme  selon  la  revendication  2,  caracterise  en  ce  que  toutes  les  clefs  (17)  peuvent  etre  reglees  a  la 
45  fois  manuellement  et  de  maniere  centrale. 

50 
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