
J E u r o p a i s c h e s   

Patentamt 

European  Patent  Office 

Office  europeen  des  brevets (fi)  Publication  number  :  0  508   7 6 6   A 2  

@  EUROPEAN  PATENT  A P P L I C A T I O N  

@  Application  number:  92303146.2  @  Int.  CI.5:  F24F  11/08,  F24F  3 /06  

(22)  Date  of  filing  :  09.04.92 

(§)  Priority:  09.04.91  Fl  911692 

(43)  Date  of  publication  of  application  : 
14.10.92  Bulletin  92/42 

@  Designated  Contracting  States  : 
AT  BE  CH  DE  DK  ES  FR  GB  GR  IT  LI  LU  MC  NL 
PT  SE 

(ft)  Applicant  :  HALTON  OY 
Teollisuustie  2-4 
SF-47400  Kausala  (Fl) 

(72)  Inventor  :  Aalto,  Erkki 
Vatajantie  8  A  6 
SF-47400  Kausala  (Fl) 
Inventor  :  Horttanainen,  Pekka 
Hakakatu  6  A  12 
SF-47400  Kausala  (Fl) 
Inventor  :  Ukkonen,  Maija 
Kiessitie  14  A  8 
SF-47400  Kausala  (Fl) 
Inventor  :  Saukkonen,  Harri 
Kangaskatu  10  G 
SF-45200  Kouvola  (Fl) 
Inventor  :  Mattila,  Timo 
Makikuja  1 
SF-47400  Kausala  (Fl) 

(74)  Representative  :  Lyndon-Stanford,  Edward 
Willoughby  Brooke  et  al 
MARKS  &  CLERK  57/60  Lincoln's  Inn  Fields 
London  WC2A  3LS  (GB) 

(54)  Method  of  regulating  an  air-conditioning  plant  and  an  air-conditioning  plant  according  to  the  method. 

CM 
<  
CO 
CO 
h- 
00 
o  
If) 

(57)  The  invention  relates  to  a  method  and  a 
device  in  the  regulation  of  a  room  air-condition- 
ing  device  (10).  In  the  method,  the  condensation 
of  water  is  prevented  by  means  of  a  heat 
exchanger  (12)  in  connection  with  the  surface 
of  heat  transfer  means  by  maintaining  the  tem- 
perature  of  the  heat  exchanger  (12)  above  a 
momentary  condensation  point  temperature 
(Tk).  In  the  method,  the  condensation  point 
temperature  (T|<)  of  the  room  space  is  observed 
experimentally,  and  on  the  basis  of  said  exper- 
imental  information,  the  temperature  of  the  heat 
exchanger  (12)  of  the  air-conditioning  plant  (10) 
is  regulated  above  said  observed  condensation 
point  temperature  (Tk). 
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The  invention  relates  to  a  method  in  the  regula- 
tion  of  an  air-conditioning  plant  and  an  air-condition- 
ing  plant  according  to  the  method. 

A  problem  related  to  room  air-conditioning  plants 
of  prior  art  is  the  condensation  of  water  into.heat 
transfer  pipes.  Said  problem  causes  great  disadvan- 
tages,  since  the  removal  of  the  condensation  water 
has  not  succeeded  in  known  device  solutions  in  the 
best  possible  way.  Removal  solutions  of  the  conden- 
sation  water  are  known  in  prior  art,  in  which  the  con- 
densation  water  is  collected  into  a  separate 
intermediate  storage,  from  which  it  may  further  be  led 
away.  Separate  condensation-water  evaporation  sys- 
tems  are  also  known. 

When  the  surface  temperature  of  the  water  pipe 
of  the  heat  transfer  device  is  below  the  condensation 
point  temperature,  the  condensation  of  water  onto 
said  surface  begins.  Said  situation  may  occur  unex- 
pectedly,  e.g.  when  a  window  is  opened  or  if  a  steam- 
ing  kettle  is  brought  in  the  room  space.  If  the  number 
of  persons  in  the  room  to  be  air  conditioned  changes, 
it  may  also  cause  changes  in  the  air  of  the  room 
space,  which  lead  into  a  condensation  problem  of  wa- 
ter.  Condensation  problems  occur  especially  in  air- 
conditioning  plants,  in  which  the  plant  comprises  heat 
transfer  means  for  cooling  the  air  of  the  room  space 
and  which  air-conditioning  plant  comprises  circulation 
means  for  the  air  of  the  room  space,  whereby  the  cir- 
culation  air  of  the  room  space  is  led  into  contact  with 
the  heat  transfer  means. 

It  has  been  realized  in  the  invention  to  observe 
the  condensation  point  temperature  by  means  of  an 
indicator  device  such  that  the  room  temperature  is  led 
in  connection  with  the  indicator-device  element  ob- 
serving  the  heat  and  a  counter-element  adjacent  to 
said  element,  its  temperature,  is  regulated  such  that 
a  condensation  point  occurs  between  the  element 
Tmax  and  Tmin.  The  increase  or  the  decrease  in  the 
temperature  of  said  element  occurs  at  the  same  ef- 
fect,  whereby,  when  the  condensation  point  is 
reached,  energy  is  consumed  in  said  condensation 
point  into  a  phase  change  and  a  change  occurs  in  the 
temperature  gradient  in  connection  with  the  tempera- 
ture  increase/decrease  per  time  unit.  In  said  change 
point,  the  temperature  decrease  or  the  temperature 
increase  decelerates.  In  the  inventive  arrangement,  a 
microprocessor  observes  said  change,  and  when  it 
observes  at  the  phase-change  area  a  change  in  the 
temperature  gradient,  a  control  signal  is  produced  for 
a  heat  exchanger  of  the  air-conditioning  plant,  prefer- 
ably  for  fluid  circulation  circuit,  whereby  the  tempera- 
ture  of  the  fluid,  preferably  water,  of  the  heat 
exchanger  is  maintained  or  regulated  above  the  con- 
densation  point  temperature. 

The  invention  tends  to  find  a  solution  to  the  con- 
densation  problem  occurring  in  connection  with  a 
room-space  air-conditioning  plant.  It  has  been  real- 
ized  in  the  invention  to  avoid  said  problem  by  totally 

preventing  the  forming  of  the  condensation  water.  In 
one  embodiment  of  the  invention,  the  condensation 
phenomenon  is  observed  at  those  points  of  the  plant, 
in  which  the  condensation  first  occurs.  When  the  con- 

5  densation  is  observed,  a  regulation  information  there- 
of  is  produced  into  the  circulation  of  the  heat  transfer 
fluid.  In  one  embodiment  of  the  invention,  the  water 
circulation  is  interrupted  completely  for  the  period,  un- 
til  the  condensation  phenomenon  stops.  Thus,  the  in- 

10  ventive  device  solution  and  method  does  not  tend  to 
avoid  secondary  problems,  i.e.  problems  related  to 
the  removal  of  the  condensation  water,  but  an  attempt 
is  made  to  prevent  the  entire  problem  by  preventing 
the  condensation  of  water  in  the  plant. 

15  The  inventive  method  is  mainly  characterized  in 
that  in  the  method  the  condensation  of  water  is  pre- 
vented  by  means  of  a  heat  exchanger  in  connection 
with  the  surface  of  heat  transfer  means  by  maintaining 
the  temperature  of  the  heat  exchanger  above  a  mo- 

20  mentary  condensation  point  temperature,  whereby  in 
the  method  the  condensation  point  temperature  of  the 
room  space  is  observed  experimentally,  and  on  the 
basis  of  said  experimental  information,  the  tempera- 
ture  of  the  heat  exchanger  (12)  of  the  air-conditioning 

25  plant  is  regulated  above  said  observed  condensation 
point  temperature. 

The  inventive  plant  is  many  characterized  in  that 
observation  devices  for  the  condensation  of  water  are 
provided,  by  means  of  which  the  condensation  point 

30  of  the  air  of  the  room  space  is  observed,  i.e.  the  tem- 
perature,  in  which  the  condensation  of  water  on  the 
surface  of  the  heat  transfer  means  of  the  air-condi- 
tioning  plant  occurs,  and  that  in  the  method,  on  the  ba- 
sis  of  said  condensation  temperature,  the 

35  temperature  of  the  heat  exchanger  is  regulated  above 
the  condensation  point  temperature. 

The  invention  is  next  described  with  reference  to 
certain  preferred  embodiments  of  the  invention  shown 
in  the  figures  of  the  accompanying  drawings,  to  which 

40  the  invention  is  not  intended  solely  to  be  limited. 
Fig.  1  A  shows  the  air-conditioning  plant  placed  in 

a  room  space. 
Fig.  1B  shows  schematically  the  plant  of  Fig.  1A. 

The  condensation  prevention  system  is  described  on 
45  the  basis  of  Fig.  1B. 

Fig.  2A  shows  schematically  the  water  circulation 
system  of  the  room  air-conditioning  plant  of  Fig.  1A. 
The  figure  shows  schematically  the  inventive  conden- 
sation  prevention  system  based  on  the  water  circula- 

50  tion  regulation. 
Fig.  2B  shows  the  condensation-point  observa- 

tion  equipment  used  in  the  regulation  of  the  system  of 
Fig.  2A. 

Fig.  2C  shows  graphically  the  operation  of  the 
55  equipment  of  Fig.  2B  as  a  time/temperature  coordin- 

ate  system. 
Fig.  2D  illustrates  graphically  a  condensation- 

point  calculation  performed  repeatedly. 
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Fig.  2E  shows  as  a  block  diagram  representation 
the  inventive  condensation-point  observation-device 
arrangement. 

Fig.  3  shows  a  fluid  circulation  diagram  of  the 
room  air-conditioning  plant.  The  reflation  of  the  water 
temperature  of  the  fluid  circulation  occurs  by  adjusting 
a  valve  K  of  the  water  circulation. 

Fig.  4  shows  a  second  preferred  embodiment  of 
the  inventive  regulation. 

Fig.  5  shows  a  third  preferred  embodiment  of  the 
inventive  regulation 

Fig.  6  shows  a  fourth  preferred  embodiment  of  the 
inventive  regulation. 

Fig.  1  A  shows  the  inventive  air-conditioning  plant 
placed  in  a  room  space. 

Fig.  1B  shows  the  plant  of  Fig  1A  as  a  principal 
schematic  representation.  Via  the  inventive  plant, 
room  air  is  circulated  by  means  of  circulation  created 
by  a  blower  device  1  0.  The  entry  of  the  circulation  air 
into  the  plant  is  indicated  by  arrows  L3Aand  the  remov- 
al  of  the  circulation  air  from  the  plant  is  indicated  by 
arrows  3A.  The  blower  device  1  0  creates  the  room-air 
circulation  via  a  filter  1  1  and  a  heat  exchanger  12.  Air 
is  removed  from  the  room  space  via  a  channel  13  (ar- 
row  L2)  and  fresh  air  is  brought  into  the  room  space 
via  a  channel  14  (arrow  L|).  In  this  invention,  the  heat 
exchanger  12  may  be  of  any  type.  However,  a  fluid 
and  most  preferably  water  is  preferably  used  as  a  heat 
transfer  medium. 

Fig.  2A  illustrates  the  regulation  of  the  water  cir- 
culation  of  the  heat  exchanger  12  of  the  room  air-con- 
ditioning  plant.  According  to  the  figure,  several  room 
air-conditioning  plants  10  are  coupled  to  the  same  wa- 
ter  circulation  system.  The  heating/cooling  arrange- 
ment  of  the  plant  is  realized  by  means  of  water 
circulation.  The  figure  shows  three  room  air-condi- 
tioning  plants  10.  They  are  located  in  different  room 
spaces,  i.e.  in  room  spaces  Ĥ ,  H2,  H3.  Via  the  heat 
exchanger  12  of  the  room  air-conditioning  unit  10,  the 
heat  transfer  fluid,  preferably  water,  is  circulated  by 
bringing  it  into  the  heat  exchanger  12,  as  shown  by  an 
arrow  Vi  ,  and  by  removing  it  from  the  heat  exchanger 
12,  as  shown  by  an  arrow  V2.  The  fluid  flow  may  be, 
according  to  each  plant,  regulated  by  means  of  a 
valve  K.  The  inlet  waterflowVi  is  brought  from  a  heat- 
ing  unit  Ci  or  from  a  cooling  unit  C2  of  a  central  device 
F  depending  on  the  fact,  whether  heat  is  removed 
from  the  room  Ĥ ,  H2,  H3  or  whether  heat  is  brought 
via  the  heat  exchanger  into  the  room  space.  Thus,  by 
controlling  valves  E2and  M2,  the  heat  transfer 
medium  preferably  water,  of  frame  channels  R2  is 
circulated  either  to  the  heating  unit  or  via  the  cool- 
ing  unit  C2.  The  heating  and  cooling  units  and  C2 
are  located  in  the  central  device  F. 

Fig.  2A  illustrates  the  condensation  temperature 
by  a  condensation-temperature  observation  device 
15.  The  embodiment  of  the  figure  illustrates  the  con- 
densation  temperature  in  a  room  space  such  that  the 

observation  device  15  comprises  a  surface,  with 
which  the  room  air  is  in  contact,  and  a  temperature 
element  in  contact  with  said  surface,  the  temperature 
of  which  element  is  increased  and/or  decreased  at  the 

5  same  heat  effect.  The  equipment  further  comprises  a 
central  unit,  preferably  a  microprocessor,  which  ob- 
serves  the  temperature  change  per  time  unit  occur- 
ring  in  the  temperature  elements,  and  when  an  abrupt 
change  occurs  in  the  temperature  gradient,  i.e.  in  the 

10  temperature  increase  or  decrease  per  time  unit,  a 
control  information  is  produced  thereof  further  to  the 
control  of  the  heat  exchanger  12  for  maintaining  the 
temperature  above  a  condensation  point  temperature 
Tk.  If  the  heat  exchanger  12  uses  a  fluid  circulation 

15  system,  a  control  information  is  produced  for  the  valve 
K,  or  generally  into  the  heat-transfer-fluid  circulation 
system,  whereby  the  temperature  of  the  heat  transfer 
fluid,  preferably  water,  is  adjusted  above  the  above- 
mentioned  observed  condensation  point  temperature 

20  Tk. 
Fig.  2B  shows  the  inventive  observation  and  indi- 

cator  device  15  observing  the  condensation  point 
temperature.  The  observation  device  15  comprises  a 
temperature  element  C  and  a  heat-transfer  and  test 

25  surface  D,  between  which  prevails  a  thermal  contact. 
The  temperature  of  the  temperature  element  is  in- 
creased  or  decreased  by  bringing  a  constant  heating 
or  cooling  effect  into  the  temperature  element  C, 
whereby  the  increase  or  decrease  in  temperature  per 

30  time  unit  of  the  temperature  element  C  is  observed, 
and  when  a  change  occurs  in  said  temperature  gra- 
dient  when  reaching  the  condensation  point  temper- 
ature  Tk,  a  control  information  thereof  is  produced  to 
a  central  unit  100,  preferably  a  microprocessor.  The 

35  microprocessor  1  00  further  adjusts  the  temperature  of 
the  heat  exchanger  12  of  the  air-conditioning  plant  10, 
preferably  the  temperature  of  the  heating  fluid  when 
using  fluid  circulation,  such  that  it  is  above  the  ob- 
served  condensation  point  temperature  Tk.  Thus,  the 

40  method  utilizes  such  an  observation  device,  which,  on 
the  basis  of  a  phase  change  occurring  in  the  conden- 
sation  point,  adjusts  the  temperature  of  the  heat  ex- 
changer  12  of  the  air-conditioning  plant  10  above  the 
condensation  point  temperature  point  Tk  observed. 

45  The  above-mentioned  adjustment  may  occur,  when 
the  heat  exchanger  12  is  provided  with  fluid  circula- 
tion,  by  adjusting  the  temperature  of  the  fluid  circula- 
tion  above  the  condensation  point  temperature.  Said 
adjustment  may  occur  e.g.  by  closing  for  a  certain  per- 

50  iod  of  time  the  valve  K  of  the  fluid  circulation,  whereby 
the  temperature  of  the  heat  transfer  fluid  in  the  heat 
exchanger  increases. 

Fig.  2C  shows  the  inventive  test  arrangement.  In 
the  vertical  coordinate  system  is  shown  the  tempera- 

55  ture  T  of  the  temperature  element,  and  in  the  horizon- 
tal  coordinate  system  is  shown  the  time  t.  In  the  figure, 
between  a  time  interval  trt2  occurs  the  cooling  of  the 
element  at  a  constant  effect.  At  the  time  tk  is  reached 

3 
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the  condensation  point  temperature  Tk,  whereby  en- 
ergy  is  bound  to  the  phase  change  and  the  tempera- 
ture  decrease  of  the  element  C  decelerates  and  the 
temperature  gradient  thus  changes.  The  inventive 
test  may  be  performed  either  by  increasing  or  de- 
creasing  the  temperature  T  of  the  temperature  ele- 
ment  C.  It  is  then  essential  that  the  condensation  point 
temperature  Tk  is  by-passed  in  the  change  range  of 
the  temperature  of  the  temperature  element  C. 

Fig.  2D  shows  a  test  arrangement  performed  dur- 
ing  several  periods  of  time.  The  test  may  be  per- 
formed  at  certain  time  intervals  or  continuously,  since 
the  condensation  point  changes  according  to  the 
changing  of  the  atmosphere  conditions  of  the  room  H. 

Fig.  2E  shows  as  a  block  diagram  representation 
the  inventive  condensation-point  observation  ar- 
rangement.  The  temperature  difference  between  a 
test  surface  P  of  the  condensation-point  indicator  and 
the  temperature  element  C  to  be  cooled  is  regulated 
by  cooling/heating  the  temperature  element  C  at  a 
constant  effect.  The  indicator  G  produces  a  tempera- 
ture  communication  from  the  temperature  element  C 
to  the  microprocessor  100,  which  observes  the  tem- 
perature  change  of  the  temperature  element  C  as  a 
function  of  time  and  produces  a  control  information  to 
the  control  circuit  of  the  heat  exchanger  12  of  the  air- 
conditioning  plant  10,  preferably  to  the  circulation  cir- 
cuit  of  the  heattransferfluid,  which  control  information 
is  based  on  the  momentary  and  last-measured  con- 
densation-point  temperature  information  Tk  of  the 
room  space  H.  The  microprocessor  100  transmits  the 
control  communications  to  the  process.  The  power 
supply  circuit  supplies  power  to  the  microprocessor 
as  well  as  to  the  power  regulation  circuit. 

Fig.  3  shows  schematically  a  solution,  in  which 
several  room  air-conditioning  plants  10  are  coupled  to 
the  same  water  circulation  system.  By  means  of  the 
water  circulation  is  realized  the  heating/cooling  ar- 
rangement  of  the  plant.  The  figure  shows  three  room 
air-conditioning  plants  10.  They  are  located  in  differ- 
ent  room  spaces  Ĥ ,  H2,  H3.  Via  the  heat  exchanger 
12  of  the  room  air-conditioning  unit  10,  the  heat  trans- 
fer  fluid,  preferably  water,  is  circulated  by  bringing  it 
into  the  heat  exchanger  12,  as  shown  by  an  arrow  V^ 
and  by  removing  it  from  the  heat  exchanger  12,  as 
shown  by  an  arrow  V2.  The  fluid  flow  may  be,  accord- 
ing  to  each  plant,  regulated  by  means  of  a  valve  K. 
The  inlet  flow  Vi  is  brought  from  a  heating  unit  or 
from  a  cooling  unit  C2of  a  central  unit  F  depending  on 
the  fact,  whether  heat  is  removed  from  the  room  H ,̂ 
H2,  H3  or  whether  heat  is  brought  via  the  heat  ex- 
changer  into  the  room  space.  Thus,  by  controlling 
valves  El  E2  and  M2,  the  heat  transfer  medium, 
preferably  water,  of  frame  channels  R2  is  circulat- 
ed  either  via  the  heating  unit  or  via  the  cooling  unit 
C2.  The  heating  and  cooling  units  and  C2  are  locat- 
ed  in  the  central  device  F. 

According  to  Fig.  3,  the  water  circulation  of  the 

heat  exchanger  12  of  each  plant  10  is  regulated  by 
means  of  the  condensation  observation  device  15. 
The  condensation  observation  device  15  observes 
the  condensation  from  the  surface  of  the  heat  transfer 

5  pipe.  From  the  observation  device  15,  preferably  a 
sensor,  is  transmitted  a  signal  S  along  a  signal  line 
16a  to  a  central  unit  17,  which  compares  the  inlet  sig- 
nal  S  to  a  set  value  signal  which  represents  a 
state,  in  which  no  condensation  occurs.  In  a  normal 

10  state,  the  signal  8  =  8!.  When  the  condensation  be- 
gins,  the  measurement  information  S  deviates  from 
the  set  value  information  The  central  unit  17  fur- 
ther  controls  the  temperature  of  the  heat  exchanger 
1  2  and  preferably  closes  the  water-circulation  valve  K 

15  The  control  information  of  the  valve  K  is  transmitted 
from  the  central  unit  1  7  to  the  valve  K  along  the  signal 
line  16b. 

Thus,  when  observing  the  beginning  of  the  con- 
densation,  the  valve  K  is  shut  immediately.  This  also 

20  prevents  the  condensation,  since  the  cooling  water 
and  its  circulation  stops  and  the  cooling  liquid  and 
thereby  the  temperature  of  the  cooling  pipe  exceeds 
the  condensation  point  temperature. 

According  to  Fig.  3,  each  room  air-conditioning 
25  plant  1  0  and  the  circulation  of  heat  transfer  fluid  of  the 

room  air-conditioning  plant  10  are  regulated,  which  is 
based  on  the  above-mentioned  observation  of  the  wa- 
ter  condensed. 

Fig.  4  shows  a  second  preferred  embodiment  of 
30  the  inventive  condensation  observation  device.  In  the 

embodiment,  the  fluid  condensed  on  the  surface  of 
the  water-circulation  inlet  pipe  is  observed  optically. 
According  to  the  invention,  a  light-refracting  prism  18 
and  a  ray  of  light  X  are  provided,  which  is  controlled 

35  from  a  light  source  19  in  compliance  with  the  surface 
of  a  heat  transfer  pipe  O  towards  the  prism  18.  The 
prism  1  8  diffracts  the  ray  of  light  F  further  into  a  receiv- 
ing  detector  20,  which  measures  the  signal  received. 
When  condensation  occurs  on  the  surface  of  the  pipe 

40  O,  an  undisturbed  travel  of  the  ray  of  light  X  to  the  de- 
tector  20  is  prevented,  and  the  equipment  arrange- 
ment  observes,  on  the  basis  of  the  above-mentioned 
change,  the  occurrence  of  the  condensed  water  on 
the  surface  of  the  heat  transfer  pipe  and  produces 

45  thereof  a  signal  information  to  the  central  unit  17, 
which  stops  the  heat  transfer  fluid  circulation  by  ad- 
justing  the  valve  K  opening  and  shutting  the  heat- 
transfer-fluid  pipe  line  into  a  closed  position. 

Fig.  5  shows  a  third  preferred,  also  optical  em- 
50  bodimentof  the  inventive  plant,  in  which  a  ray  of  light 

X  is  produced  optically  from  a  light  source  19  via  an 
optical  fiber  into  the  vicinity  of  the  heat  transfer  pipe 
O  and  in  which  it  is  led  in  compliance  with  the  pipe  to 
a  receiving  detector  22.  When  the  condensation  of  the 

55  fluid  onto  the  surface  of  the  heat  transfer  pipe  occurs, 
a  condensation  water  drop  scatters  a  ray  of  light, 
whereby  an  information  in  the  receiving  detector  22 
changes  and  the  change  is  observed  in  the  central 

4 
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unit  17,  which  further  stops  the  heat  transfer  fluid  the 
circulation. 

Fig.  6  shows  a  fourth  preferred  embodiment  of  the 
invention,  in  which  an  electrical  sensor  23  measuring 
the  capacitance  is  placed  in  the  vicinity  of  the  heat 
transfer  pipe  O.  When  the  fluid  is  condensed  between 
the  surface  of  the  pipe  O  and  the  sensor  23,  the  ca- 
pacitance  between  the  sensor  and  the  pipe  changes 
and  the  information  is  further  transmitted  to  the  central 
unit  17,  which  stops  the  fluid  circulation. 

By  utilizing  the  inventive  plant,  the  operation  of 
the  air-conditioning  plant  1  0  may  be  made  more  effec- 
tive.  A  lower  inlet  water  temperature  may  be  used.  A 
lower  inlet  water  temperature  may  be  used,  since  the 
condensation  of  water  is  fully  in  control  by  means  of 
the  inventive  plant,  and  it  is  not  necessary  to  minimize 
at  the  air-conditioning  plant  the  probability  of  conden- 
sation  by  cutting  the  minimum  values  of  the  inlet  water 
temperature.  As  the  heat  transfer  effect  of  the  plant  in- 
creases,  water  flows  can  thus  be  decreased  and  led 
into  smaller  pipes.  The  costs  of  the  piping  are  thus  re- 
duced  to  a  minimum.  By  means  of  the  plant,  also  the 
water  damages  due  to  the  condensation  are  prevent- 
ed.  No  condensation  water  tank  is  needed.  Also,  it  is 
not  necessary  to  insulate  the  pipes,  which  in  the  sol- 
utions  of  prior  art  was  a  way  of  avoiding  the  conden- 
sation  of  water  onto  the  pipe  surfaces. 

The  invention  has  been  described  above  by  way 
of  example  only,  and  modifications  may  be  made  with- 
in  the  invention. 

Claims 

1.  A  method  in  the  regulation  of  a  room  air-condi- 
tioning  device  (10),  by  means  of  which  the  air  of 
a  room  space  (H)  is  circulated  and  flown  via  a 
heat  exchanger  (12)  of  the  air-conditioning  plant 
(10),  whereby  the  air-conditioning  plant  (1  0)  com- 
prises  heat  transfer  means  such  that  the  heat  of 
the  air  of  the  room  space  may  be  transferred  by 
means  of  the  heat  exchanger  (12)  into  a  heat 
transfer  medium,  characterized  in  that  in  the 
method,  the  condensation  of  water  is  prevented 
by  means  of  the  heat  exchanger  (12)  in  connec- 
tion  with  the  surface  of  the  heat  transfer  means  by 
maintaining  the  temperature  of  the  heat  exchang- 
er  (12)  above  a  momentary  condensation  point 
temperature  (Tk),  whereby  in  the  method,  the  con- 
densation  point  temperature  (Tk)  of  the  room 
space  is  observed  experimentally,  and  on  the  ba- 
sis  of  said  experimental  information,  the  temper- 
ature  of  the  heat  exchanger  (12)  of  the  air- 
conditioning  plant  (10)  is  regulated  above  said 
observed  condensation  point  temperature  (Tk). 

2.  A  method  according  to  Claim  1  ,  characterized  in 
that  in  the  method,  the  condensation  point  tem- 

perature  of  the  air  of  the  room  space  (H)  is  ob- 
served  experimentally  by  bringing  the  air  of  the 
room  space  in  contact  with  a  test  surface  (D),  on 
the  other  side  of  which  test  surface  is  located  a 

5  heatable  and/or  coolable  temperature  element 
(C),  whereby  in  the  method,  the  temperature  of 
the  temperature  element  (C)  is  decreased  and/or 
increased  at  a  constant  effect,  and  the  tempera- 
ture  change  of  the  temperature  element  (C)  is  ob- 

10  served  as  a  function  of  time,  and  that  in  the 
method,  on  the  basis  of  the  change  rate  of  the 
temperature,  when  observing  a  vigorous  deceler- 
ation  in  the  temperature  change  in  connection 
with  the  reaching  of  the  condensation  point  tem- 

15  perature  (Tk)  on  the  basis  of  said  temperature  in- 
formation  (Tk),  the  temperature  of  the  heat 
exchanger  (12)  is  regulated  above  said  conden- 
sation  point  temperature  (Tk). 

20  3.  A  method  according  to  the  preceding  Claim, 
characterized  in  that  in  the  method  the  calcula- 
tion  of  said  condensation  point  temperature  (Tk) 
is  performed  automatically  at  certain  time  inter- 
vals  or  continuously. 

25 
4.  A  method  according  to  Claim  1  ,  characterized  in 

that  in  the  method  the  condensation  of  water  is 
observed  in  connection  with  the  surface  of  the 
heat  transfer  means  (12),  and  when  observing  the 

30  collection  of  the  condensed  water,  an  information 
thereof  is  transmitted  to  a  central  unit  (17),  which 
further  stops  the  operation  of  the  heat  exchanger 
(12)  or  adjusts  the  fluid  circulation  of  the  heat  ex- 
changer  into  such  a  state,  wherein  the  tempera- 

35  ture  of  the  heat  transfer  means  increases, 
whereby  the  condensation  point  temperature  (Tk) 
is  exceeded  and  the  condensation  is  thereby  pre- 
vented. 

40  5.  A  method  according  to  Claim  4,  characterized  in 
that  in  the  method,  the  fluid  condensed  is  ob- 
served  by  using  an  optical  detector  (20),  whereby 
by  means  of  the  device  is  produced  a  ray  of  light 
(X)  in  the  vicinity  of  an  observation  surface  from 

45  a  light  source  (1  9)  and  it  is  controlled  into  the  re- 
ceiving  detector  (20),  and  when  the  water  con- 
densates  on  the  travel  of  the  ray  of  light  (X),  the 
central  unit  (1  7)  observes  said  change,  as  the  wa- 
ter  condensed  at  least  partially  refracts  the  ray  of 

so  light  in  other  directions  than  the  deflector  (20), 
whereby  the  central  unit  (20)  of  the  plant  regu- 
lates  the  temperature  of  the  heat  exchanger  (1  2) 
on  the  basis  of  the  observation  information. 

55  6.  A  method  according  to  Claim  5,  characterized  in 
that  in  the  method  a  ray  of  light  is  produced  to- 
wards  the  detector  (20)  from  an  optical  fiber  (21). 

5 
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7.  A  method  according  to  Claim  5  or  6,  character- 
ized  in  that  in  the  method  the  ray  of  light  (X)  is 
transmitted  to  the  detector  (20)  via  a  prism  (18). 

8.  A  method  according  of  any  of  preceding  Claims 
4-7,  characterized  in  that  in  the  method,  the  oc- 
currence  of  the  condensation  water  is  observed 
by  utilizing  an  electrical  circuit,  which  measures 
the  capacitance  between  a  capacitance  sensor 
(23)  and  heat  transfer  means  (12),  preferably  the 
surface  of  an  inlet  pipe  (O)  of  the  heat  exchanger, 
and  when  condensation  occurs,  this  is  observed 
as  a  change  in  the  capacitance,  and  on  the  basis 
of  said  change,  the  temperature  of  the  heat  ex- 
changer  (1  2)  and  of  the  heat  transfer  means  is  ad- 
justed  such  that  the  condensation  is  prevented. 

9.  A  method  according  of  any  of  preceding  Claims 
4-8,  characterized  in  that  in  the  method,  a  ray  of 
light  is  produced  from  the  detector  (1  9)  to  the  cen- 
tral  unit  (17)  as  a  measurement  information  (S), 
whereby  the  central  unit  (17)  compares  the 
above-mentioned  measurement  information  (S) 
to  the  set-value  information  (S^  entered  into  the 
central  unit  as  a  set-value  information,  which  set- 
value  information  (S^  corresponds  to  a  state, 
wherein  no  condensation  occurs,  and  when  the 
central  unit  observes  the  fact  that  an  inlet  signal 
(S)  deviates  from  the  set-value  signal  (S^  en- 
tered  into  the  central  unit  (17),  the  central  unit 
transmits  a  control  information  by  adjusting  the 
heat  exchanger  (12)  into  a  state,  wherein  the  tem- 
perature  of  the  heat  transfer  means  in-creases, 
whereby  the  condensation  point  temperature  (Tk) 
is  exceeded  and  the  condensation  of  water  is  pre- 
vented. 

10.  An  air-conditioning  plant  (10),  by  means  of  which 
the  air  of  the  room  space  (H)  is  circulated  and 
flown  via  the  heat  exchanger  (12)  of  the  air-con- 
ditioning  plant  (10),  whereby  the  air-conditioning 
plant  (10)  comprises  heat  transfer  means  such 
that  the  heat  of  the  air  of  the  room  space  may  be 
transferred  by  means  of  the  heat  exchanger  (12) 
into  a  heat  transfer  medium  characterized  in  that 
water  condensation  observation  devices  (15)  are 
provided,  by  means  of  which  the  condensation 
point  of  the  air  of  the  room  space,  or  the  temper- 
ature  (Tk),  in  which  the  condensation  of  water 
onto  the  surface  of  the  heat  transfer  means  (  12) 
of  the  air-conditioning  plant  (10)  occurs,  and  in 
the  method,  on  the  basis  of  the  above-mentioned 
condensation  point  temperature  (Tk),  the  temper- 
ature  of  the  heat  exchanger  (12)  is  adjusted 
above  the  observed  condensation  point  temper- 
ature  (Tk). 

11.  A  plant  according  to  the  preceding  Claim,  char- 

acterized  in  that  the  observation  means  (15) 
comprise  a  heat  transfer  surface  (D),  with  which 
the  air  of  the  room  space  (H)  is  in  contact,  and  a 
temperature  element  (C)  in  a  thermal  contact  with 

5  said  surface,  the  temperature  of  which  element 
(C)  is  changed  at  a  constant  heating/cooling  ef- 
fect,  whereby  the  method  comprises  means,  pre- 
ferably  a  microprocessor  (100),  by  means  of 
which  the  change  gradient  (AT/dt)  of  the  temper- 

10  ature  of  said  temperature  element  (C),  i.e.  the 
change  in  temperature  as  a  function  of  time,  is  ob- 
served,  and  when  a  change  occurs  in  the  gradient 
(AT/dt)  in  the  condensation  point  temperature 
(Tk),  as  the  temperature  change  decelerates,  said 

15  condensation  point  (Tk)  is  observed  and  a  control 
information  based  on  said  temperature  informa- 
tion  (Tk)  is  produced  for  means  adjusting  the  tem- 
perature  of  the  heat  exchanger  (12),  whereby  the 
temperature  of  the  heat  exchanger  is  increased  or 

20  maintained  above  the  condensation  point  tem- 
perature  (Tk). 

12.  A  plant  according  to  the  preceding  Claim,  char- 
acterized  in  that  the  air-conditioning  plant  (10) 

25  comprises  a  water-condensation  observation  de- 
vice  (15),  which  observes  the  condensation  of 
water  on  some  surface  of  the  heat  transfer  means 
(12),  preferably  in  connection  with  an  inlet  water 
pipe  (O),  and  that  air-conditioning  plant  compris- 

30  es  a  central  unit  (1  7),  into  which  a  control  informa- 
tion  (S)  from  a  detector  (19)  is  transmitted,  and 
that  the  plant  comprises  a  signal  line  (16b)  for  a 
valve  (K)  regulating  the  fluid  circulation  for  closing 
the  valve,  or  for  adjusting  the  temperature  or  a 

35  heat  transfer  medium,  preferably  water  such  that 
the  condensation  point  temperature  (Tk)  is  ex- 
ceeded  and  condensation  is  prevented. 

13.  A  plant  according  to  the  preceding  Claim,  char- 
40  acterized  in  that  the  plant  comprises  a  light 

source  (19),  from  which  a  ray  of  light  (X)  is  pro- 
duced  to  a  detector  (1  9),  whereby,  when  the  con- 
densed  water  enters  at  the  ray  of  light,  said 
condensation  phenomenon  is  observed,  meas- 

45  ured  by  the  detector  (1  9),  as  a  change  in  the  inlet 
signal  (S),  whereby  the  central  unit  (17)  produces 
a  control  information  to  the  heat  exchanger  (12), 
preferably  to  the  fluid-circulation  valve  (K),  and 
adjusts  the  valve  into  a  closed  position. 

50 
14.  A  plant  according  to  Claim  12,  characterized  in 

that  the  plant  comprises  an  optical  fiber  (21),  into 
which  the  ray  of  light  from  the  light  source  (1  9)  is 
transmitted  and  controlled  from  the  fiber  along  the 

55  observation  surface  to  a  detector  (20). 

15.  A  plant  according  to  the  preceding  Claim,  charac- 
terized  in  that  the  plant  comprises  a  prism  (1  8)  af- 

6 
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ter  the  observation  point,  whereby  the  ray  of  light 
(X)  is  controlled  via  the  prism  (18)  to  the  detector 
(20)  and  further  to  the  central  unit  (17). 

16.  A  plant  according  to  Claim  12,  characterized  in  5 
that  plant  comprises  a  capacitance  sensor  (23), 
which  measures  the  capacitance  between  the 
sensor  (23)  and  observation  surface  of  the  heat 
exchanger  (12)  of  the  air-conditioning  plant, 
whereby  the  capacitance  information  is  produced  10 
to  the  central  unit  (17),  which  on  the  basis  of  the 
capacitance  information  regulates  the  tempera- 
ture  of  the  heat  exchanger  (12). 

1  7.  A  method  for  the  regulation  of  an  air-conditioning  15 
device  (10),  in  which  air  from  a  space  (H)  is  cir- 
culated  through  a  heat  exchanger  (12)  of  the  air- 
conditioning  plant  (10),  wherein  the  heat  ex- 
changer  (12)  may  remove  heat  from  the  air,  char- 
acterized  in  that  condensation  of  water  in  the  heat  20 
exchanger  (12)  is  prevented  by  maintaining  the 
temperature  of  the  heat  exchanger  (12)  above  the 
instantaneous  condensation  point  temperature 
(Tk),  wherein  the  instantaneous  condensation 
point  temperature  (Tk)  of  the  air  of  the  space  (H)  25 
is  measured  experimentally,  the  temperature  of 
the  heat  exchanger  (12)  being  regulated  on  the 
basis  of  the  experimental  measurements. 

18.  An  air-conditioning  plant  (10)  through  which  air  30 
from  a  space  (H)  is  circulated,  comprising  a  heat 
exchanger  (12)  for  removing  heat  from  the  air, 
characterized  in  that  at  least  one  device  (15)  is 
provided,  by  means  of  which  the  condensation 
point  of  the  air  (Tk)  may  be  observed,  the  temper-  35 
ature  of  the  heat  exchanger  (12)  being  main- 
tained  above  the  condensation  point  temperature 
(Tk)  on  the  basis  of  the  observation  obtained  from 
the  device  (15). 
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