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a  condenser  connected  by  a  circuit  inside  of 
which  a  refrigerating  fluid  flows,  wherein  all  the 
defects  occurring  in  known  systems  are  elimi- 
nated,  said  system  according  to  the  invention 
being  economical  and  exploiting  to  the  maximum 
the  heat  of  condensation. 

A  further  object  is  to  provide  a  system  in  which 
intercepting  or  by-pass  elements  are  eliminated 
as  far  as  possible,  both  in  the  main  refrigerating 
circuit  and  in  the  circuit  for  achieving  postheating. 

Another  object  of  this  invention  is  to  provide  a 
system  designed  in  such  a  way  that,  if  there  is  a 
fault  in  the  postheating  circuit,  the  main 
refrigerating  circuit  continues  to  function. 

The  object  of  this  invention  is  achieved  by  an  air 
conditioning  system  as  stated  in  claim  1. 

One  embodiment  provides  for  said  secondary 
circuit  being  fed  by  the  same  refrigerating  fluid  as 
for  the  main  circuit,  which  fluid  consists  of  R  22 
Freon  gas. 

Another  embodiment,  on  the  other  hand,  pro- 
vides  for  a  refrigerating  fluid  different  from  the 
one  in  the  main  circuit  to  circulate  in  said 
secondary  circuit,  said  refrigerating  fluid  circulat- 
ing  in  the  secondary  circuit  having,  however,  a 
boiling  temperature  in  the  region  of  the  boiling 
temperature  of  the  fluid  in  the  main  circuit,  the 
difference  being  no  greater  than  ±  10%. 

According  to  a  preferred  embodiment  it  is 
provided  for  said  intermediary  two-phase 
exchanger  element  to  be  placed  at  least  0.5  m 
lower  than  the  postheating  condenser-exchanger 
element. 

According  to  a  preferred  embodiment  the 
device  for  regulating  the  heating  activity  of  the 
postheating  condenser-exchanger  is  mechanical 
and  is  made  up  of  at  least  one  flexible  section  of 
the  pipe  for  the  refrigerating  fluid,  which  can  be 
displaced  by  an  actuating  device,  so  as  to  selec- 
tively  place  it  at  a  higher  level  than  that  of  the 
postheating  condenser-exchanger  and  thus  cause 
at  least  partial  flooding  of  said  condenser-ex- 
changer. 

According  to  a  preferred  embodiment  said 
actuating  device  consists  of  a  servomotor. 

For  a  clearer  understanding  of  this  invention 
the  accompanying  drawings  are  now  referred  to, 
which  show  a  non-binding  exemplary  embodi- 
ment,  in  which: 

Fig.  1  represents  the  scheme  of  a  system 
according  to  the  invention;  and 

Fig.  2  shows  a  temperature  chart  of  the  air  flow 
upstream  and  downstream  of  the  postheating 
battery,  according  to  the  invention. 

In  Fig.  1  a  known  type  of  refrigerating  circuit, 
which  is  called  a  main  circuit,  is  indicated  with  a  P. 
Said  circuit  comprises  a  refrigerating  compressor 
7,  an  exchanger  for  evaporating  the  refrigerating 
fluid  or  evaporator  9,  an  exchanger  for  dissipating 
the  condensation  heat  or  condenser  13  and  an 
auxiliary  two-phase  exchanger  5,  which  is  added 
to  the  circuit  according  to  the  invention.  If 
required,  taps,  indicated  by  reference  numbers  6 
and  8,  and  a  thermostatic  valve  10  can  be  added. 

The  two-phase  exchanger  device  5  connects  the 

Description 

This  invention  refers  to  a  system  for  postheat- 
ing  air,  usable  in  direct-expansion  conditioners, 
comprising  at  least  one  intermediary  two-phase  5 
exchanger  element  for  exploiting  heat  of  conden- 
sation  at  no  cost. 

The  system  made  in  this  way,  which  is  an 
improvement  on  a  conditioning  system  using  a 
well-known  refrigerating  circuit,  is  suitable  for  10 
being  used  in  air-conditioning  rooms  which 
house  data-processing  units. 

The  air  circulating  in  these  rooms  must  have  a 
clearly  determined  humidity  content,  normally  at 
constant  temperature.  If,  a  normal  refrigerating  w 
circuit  is  used,  the  air  dehumidified  through  the 
evaporator  is  also  cooled.  This  cooling  is 
necessary  for  a  certain  time  in  order  to  dissipate 
the  heat  produced  in  the  room  to  be  kept  under 
thermohydrometric  control.  However  said  cool-  20 
ing  is  sometimes  not  desirable  or  not  needed 
during  steady  conditions. 

In  some  systems  the  post-heating  battery  is 
electrical,  this  latter  being  costly. 

Exploiting  the  heat  collected  or  produced  in  the  25 
circuit,  which  is  normally  wasted,  has  already 
been  thought  of.  In  some  systems  on  the  market 
at  present  the  heat  of  condensation  and  from  the 
refrigerating  compressor  is  used  for  postheating, 
the  exhaust  gas  from  the  compressor  being  sent  30 
directly  to  a  postheating  battery  and  the  function- 
ing  of  the  system  being  regulated  with  normally 
ON-OFF  type  solenoid  valves.  This  system  has  the 
disadvantage  of  regulating  the  temperature  of  a 
room  in  steps  and,  since  the  postheating  battery  3S 
is  included  in  the  circuit,  if  there  is  a  fault  or 
leakage  of  refrigerating  gas,  the  entire  main 
refrigerating  circuit  breaks  down.  Furthermore, 
the  refrigerating  compressor  must  suppress  the 
temperature  peaks  caused  by  the  ON-OFF  type  40 
regulation.  This  largely  nullifies  the  advantage 
obtained  from  exploiting  the  condensation  heat. 

FR—  A—  747.508  discloses  a  conditioning 
system  in  which  the  air  to  be  conditioned  firstly 
expoits  the  evaporator  of  a  circuit  for  dehumidifi-  45 
cation,  then  the  condenser  of  the  same  circuit,  for 
heating,  possibly  by  means  of  auxiliary  circuits 
for  an  intermediate  fluid.  The  regulation  of  the 
temperature  of  input  air  occurs  by  means  of  a 
regulator  and  automatic  valve.  so 

DE—  A—  -2.650.436  discloses  a  conditioning 
system  comprising  a  compressor,  a  condenser, 
an  evaporator,  wherein  the  heat  produced  by  the 
sytem  is  available  by  means  of  a  further  con- 
denser,  and  a  circuit  for  a  heating  means  in  which  55 
the  heating  means  is  circulated  by  means  of  a 
pump. 

In  these  systems,  the  presence  of  elements  for 
by-passing  or  regulating  the  flow  increases  the 
possibility  of  malfunctions  and  may  seriously  so 
undermine  the  entire  system's  reliability. 

Therefore,  the  object  of  the  present  invention  is 
to  provide  a  system  to  be  used  in  combination 
with  a  normal  refrigerating  system,  which  there- 
fore  comprises  a  compressor,  an  evaporator  and  65 
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evaporator,  therefore,  certainly  has  a  smaller 
humidity  content,  but  it  is  colder  and  so,  if  the 
outgoing  air  flow  from  the  evaporator  9  were  fed 
into  the  room  without  further  heating,  it  would 
cause  the  room  to  cool  down.  This  cooling  is  not 
always  desirable. 

The  condenser-exchanger  2  shown  in  circuit  S 
serves  precisely  to  heat  the  air  from  a  tempera- 
ture  of  15°C  to  25°C,  so  as  to  alter  only  the 
humidity  level  in  a  room  and  not  its  temperature. 
As  can  be  seen  in  Figure  1,  said  condenser- 
exchanger  2  transfers  a  large  part  of  the  heat, 
eliminated  from  the  air  flow  through  evaporator 
9.  In  fact,  the  waste  refrigerating  gas  from  the 
compressor  in  the  main  circuit  P,  which  flows  out 
at  an  average  temperature  of  between  80  and 
100°C,  passes  through  the  two-phase  exchanger  5 
and  causes  the  fluid  in  the  secondary  circuit  to 
boil.  Steam  rises  and  fills  the  condenser- 
exchanger  2,  over  which  flows  dehumidified  air  at 
a  low  temperature,  causing  the  said  fluid  to 
condensate.  The  secondary  circuit  is  arranged  so 
as  to  slope  down  towards  .the  two-phase 
exchanger  5  and  so  the  fluid  in  the  secondary 
circuit,  after  changing  into  a  liquid,  returns  into 
the  two-phase  exchanger  5  and  closes  the  cycle. 
The  condenser  13  of  the  main  refrigerating  circuit 
is,  in  turn,  cooled  by  a  flow  of  air  B  according  to 
the  path  shown  in  Figure  1. 

It  is  important,  however,  that  the  exchange 
capacity  of  said  condenser-exchanger  2  can  be 
regulated  according  to  requirements.  In  order  to 
do  this,  instead  of  using  the  ON—OFF  type  valves 
which  do  not  allow  proportional-type  regulation, 
a  regulating  means  is  used  according  to  this 
invention,  which  is  made  up  of  a  flexible  section  3 
of  piping,  said  section  being  selectively  moved  by 
the  actuating  device  4.  In  this  way,  if  section  3  is 
raised  to  a  higher  level  than  that  of  the  condenser- 
exchanger  2,  the  condensed  fluid  in  the  post- 
heating  condenser-exchanger  2  returns  to  the 
two-phase  exchanger  5,  only  after  having  partially 
flooded  the  exchanger,  or  it  does  not  return  at  all, 
if  the  piping  is  raised  in  such  a  way  that,  even  with 
the  condenser-exchanger  2  completely  full  of 
liquid,  the  latter  cannot  transfer  into  the  two- 
phase  exchanger  5. 

The  raising  of  the  said  flexible  section  by  means 
of  the  pneumatic  or  electric  type  servomotor 
allows  a  selective  proportional,  not  ON  —  OFF, 
type  regulation.  The  flooding  of  the  condenser- 
exchanger  withdraws  the  liquid  from  the  two- 
phase  exchangers,  reducing  its  exchange  surface 
for  the  boiling  action.  In  this  way  the  supplied 
heating  capacity  is  regulated.  The  diagram  in 
Figure  2  shows  an  example  of  programming  the 
system's  functioning.  In  said  diagram  area  A1 
refers  to  the  use  of  postheating,  area  B1  refers  to 
inactivity  due  to  no  requirement  for  postheating 
and  C1  is  the  modulation  area.  In  Figure  2  the  sign 
(o)  represents  the  temperature  of  the  air  flow 
upsteam  of  exchanger  2  and  the  sign  (x)  indicates 
the  temperature  downstream  of  exchanger  2.  The 
A  t  obtained  is  on  average  5°C.  At  a  flow  rate  of 
6000  nrrVh  about  8500  Kcal/h  are  recovered. 

main  circuit  P  to  a  secondary  circuit  S  which 
comprises  a  postheating  condenser-exchanger  2. 
There  is  an  anti-syphon  by-pass  1. 

There  are  also  electric  fans  12  and  14  for  driving 
the  air  which  flows  through  this  circuit.  5 

In  the  secondary  circuit  a  section  of  piping 
(globally  indicated  by  3)  is  provided  which  is 
flexible,  so  that  it  can  be  selectively  moved  to  the 
position  indicated  by  the  broken  lines  (shown  in 
the  figure)  by  means  of  an  actuating  device,  ro 
consisting  of  a  servomotor  4. 

The  same  type  of  refrigerating  fluid  may  circu- 
late  in  the  main  circuit  P  and  in  the  secondary  ' 
circuit  S.  According  to  this  solution  said  fluid 
consists  of  R  22  Freon  gas.  Another  type  of  is 
refrigerating  fluid  may  circulate  in  the  secondary 
circuit,  provided  the  boiling  temperature  is  in  the 
region  (±  10%)  of  that  of  the  fluid  circulating  in 
the  main  circuit. 

Obviously  the  size  of  the  various  components  is  20 
such  as  to  allow  correct  functioning  of  the  circuit. 
This  comes  within  the  knowledge  of  a  technician 
in  this  field. 

According  to  a  preferred  embodiment  the 
refrigerating  compressor  7  is  a  5-ton  Copeland  25 
(registered  trademark)  YR  500  and  the  evaporator 
9  is  made  of  aluminium  copper,  with  12  mm  tube 
diameter  and  2.5  mm  spacing  between  fins,  in  4 
rows  with  flow  rate  of  treated  air  about  6000  m3/h. 
The  front  speed  on  the  evaporating  battery  is  30 
1  .8  m/sec. 

The  air  ventilated  condenser  13  is  made  up  of  a 
condensing  battery  with  the  same  constructional 
characteristics  as  the  evaporator,  front  speed  on 
the  condensing  battery  of  3  m/sec  and  propeller  35 
fan  for  a  flow  rate  of  6000  m3/h. 

The  two-phase  exchanger  5  is  the  type  with 
welded  copper  plates  which  have  0.4  m3 
exchange  surfaces. 

The  condenser-exchanger  2  is  made  with  12  40 
mm  diameter  copper  pipes  and  compact 
aluminium  finning  with  2.5  mm  spacing  in  2  rows. 
The  inlet  and  outlet  manifolds  are  fitted  in  said 
condenser-exchanger  in  such  a  way  as  to  facili- 
tate  draining  the  fluid  in  the  secondary  circuit  the  45 
steam  delivery  pipes  have  a  diameter  of  36  mm 
and  those  for  return  of  liquid  18  mm. 

The  diameter  of  the  anti-syphon  pipe  1  is 
12  mm 

The  flexible  pipes  3  have  an  internal  tomback  50 
covering  and  a  stainless-steel  mesh  outer  casing. 
The  regulating  motor  4  is  the  thermal,  modulating 
type,  controlled  by  an  electronic  regulator  with 
voltage  variation  from  0  to  10  V. 

The  way  the  system  operates  will  now  be  55 
described  according  to  the  invention,  in  which  the 
air  flow  A  is  dehumidified  and  fed  back  into  the 
same  room  at  the  required  temperature.  If 
dehumidification  of  the  air  is  required,  which 
enters  at  point  15  at  a  temperature  (t)  of  25°C  and  60 
humidity  content  (x)  of  12  g  of  H2O  per  kg  of  air,  it 
is  necessary  to  cool  the  air,  by  causing  it  to  pass 
through  evaporator  9,  to  a  temperature  of  15°C,  to 
which  corresponds  a  humidity  of  10  g  of  H26  per 
kg  of  air.  The  outgoing  air  flow  from  the  65 
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Verdampfer  (9),  wenigstens  einem  Zwischen- 
austauscher  (5)  im  Kuhlkreislauf  zwischen  Kom- 
pressor  und  Kondensator,  wobei  das 
Austauscherelement  wenigstens  an  einem 

s  Sekundarhilfskreis  (S)  fur  die  Nachwarmung 
angeschlossen  ist  mit  einem  zweiten 
Austauscherelement  (2)  zum  Durchfiihren  der 
Luftnachwarmung. 

Dadurch  gekennzeichnet,  dalS  der 
10  Sekundarkreislauf  ein  Zweiphasenkreislauf  ist, 

weshalb  das  zweite  Austauscherelement  des 
Sekundarkreislaufs  ein  Austauscher-Kondensator 
ist  und  aulSerdem  dadurch  gekennzeichnet  ist, 
dafS  sie  ein  Reguliermittel  zum  Regeln  der 

15  Warmekapazitat  des  Austauscher-Kondensators 
umfasst,  wobei  dieses  Element  einen  biegsamen 
Teil  (3)  der  Leitung  aufweist,  der  nach  Bedarf  von 
einer  Betatigungsvorrichtung  (4)  bewegt  wird,  um 
auf  einen  hoheren  Stand  gegenuber  dem  Austau- 

20  scher-Kondensator  (2)  fur  die  Nachwarmung 
gebracht  zu  werden,  wodurch  wenigstens  die 
teilweise  Uberschwemmung  des  Austauschers- 
Kondensators  (2)  der  Nachwarmung  veranlalSt 
wird. 

25  2.  Anlage  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  da(S  im  Sekundarkreislauf  (S)  dasselbe 
Kuhlmittel  wie  im  Hauptkreislauf  (P)  zirkuliert. 

3.  Anlage  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  dalS  im  Sekundarkreislauf  (S)  ein  ande- 

30  res  Kuhlmittel  als  das  im  Hauptkreislauf  (P)  stro- 
mende  zirkuliert,  wobei  das  Kuhlmittel  im  Sekun- 
darkreislauf  (S)  eine  Siedetemperatur  von  unge- 
fahr  ±  10%  der  Siedetemperatur  des  Kuhlmittels 
im  Haupkreislauf  hat. 

35  4.  Anlage  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  dalS  der  Zweiphasenzwischen-Aust- 
auscher  (5)  wenigstens  0,5  m  tiefer  als  der  Aus- 
tauscher-kondensator  (2)  des  Sekundarkreislaufs 
der  Nachwarmung  angeordnet  ist. 

40  5.  Anlage  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  dalS  die  Betatigungsvorrichtung  (4)  aus 
einem  elektrischen  oder  mechanischen  Servomo- 
tor  besteht,  der  ein  proporzionale  wahiweise 
Regulierung  ermdglicht. 

45 
Revendications 

1.  Systeme  de  conditionnement  d'air,  a  expan- 
sion  directe,  comprenant  un  circuit  frigorifique 

so  (P),  comprenant  un  compresseur  (7),  un  conden- 
seur  (13),  un  evaporateur  (9),  au  moins  un  pre- 
mier  element  echangeur  intermediate  (5)  dans  le 
circuit  frigorifique  entre  le  compresseur  et  le 
condenseur,  ledit  element  echangeur  etant  cou- 

55  pie  au  moins  avec  un  circuit  auxiliaire  secondaire 
(S)  de  post-rechauffement,  comprenant  un 
second  element  echangeur  (2)  pour  effectuer  le 
post-rechauffement  de  I'air,  caracterise  en  ce  que 
le  circuit  secondaire  est  un  circuit  biphase,  si  bien 

60  que  le  second  element  echangeur  du  circuit 
secondaire  est  un  echangeur-condenseur,  et  en 
outre  caracterise  en  ce  qu'il  comprend  un  moyen 
de  reglage  pour  regler  la  capacite  calorifere  dudit 
element  echangeur  condenseur,  ledit  moyen 

65  compenant  au  moins  une  portion  flexible  (3)  de  la 

It  is  evident  that  in  this  way  postheating  can  be 
achieved  by  recovering  heat  from  the  refrigerat- 
ing  circuit  which  would  otherwise  be  wasted. 
Such  a  system  is,  therefore,  economical.  In  addi- 
tion,  if  there  is  a  malfunction  in  the  secondary 
circuit  S,  the  main  circuit  P  continues  to  function 
normally.  Therefore,  if  a  postheating  battery  of, 
for  example,  the  electric  type  is  provided,  the 
system  is  able  to  function  well  without  having  to 
stop. 

It  is  evident  that  in  this  way  all  the  pre-estab- 
lished  objectives  are  achieved. 

Claims 

1.  An  air  conditioning  direct-expansion  system 
comprising  a  refrigerating  circuit  (P),  comprising 
a  compressor  (7),  a  condenser  (13),  an  evaporator 
(9),  at  least  one  intermediary  first  exchanger 
element  (5)  in  the  refrigerating  circuit  between  the 
compressor  and  the  condenser,  said  exchanger 
element  being  coupled  to  at  least  one  secondary 
auxiliary  postheating  circuit  (S)  comprising  a 
second  exchanger  element  (2),  for  carrying  out 
the  postheating  of  air,  characterized  in  that  the 
secondary  circuit  is  a  two-phase  circuit,  whereby 
said  second  exchanger  element  of  the  secondary 
circuit  is  a  condenser-exchanger,  and  further 
characterized  in  that  it  comprises  a  regulating 
means  for  regulating  the  heating  capacity  of  said 
condenser-exchanger  element,  said  means  com- 
prising  at  least  one  flexible  section  (3)  of  the 
piping,  said  flexible  section  (3)  being  selectively 
moved  by  an  actuating  device  (4),  so  as  to  be 
placed  at  a  level  higher  than  that  of  the  postheat- 
ing  condenser-exchanger  (2)  and  thus  cause  at 
least  partial  flooding  of  said  postheating  con- 
denser-exchanger  (2). 

2.  A  system  according  to  claim  1,  characterized 
by  the  fact  that  in  said  secondary  circuit  (S)  the 
same  refrigerating  fluid  circulates  as  in  the  main 
circuit  (P). 

3.  A  system  according  to  claim  1,  characterized 
by  the  fact  that  in  said  secondary  circuit  (S)  a 
refrigerating  fluid  circulates,  different  from  the 
one  flowing  in  the  main  circuit  (P),  said  refrigerat- 
ing  fluid  in  the  secondary  circuit  (S)  having  a 
boiling  temperature  in  the  region  of  ±  10%  of  the 
boiling  temperature  of  the  refrigerating  fluid  in 
the  main  circuit. 

4.  A  system  according  to  claim  1,  characterized 
by  the  fact  that  said  intermediary  two-phase  ex- 
changer  (5)  is  placed  at  least  0.5  m  lower  than  the 
condenser-exchanger  (2)  of  the  postheating 
secondary  circuit. 

5.  A  system  according  to  claim  1,  characterized 
by  the  fact  that  said  actuating  device  (4)  is  made 
up  of  an  electric  or  mechanical  type  servomotor, 
allowing  a  selective  proportional  type  regulation. 

Patentanspriiche 

1.  Klimaanlage  mit  direkter  Ausdehnung,  mit 
einem  Kuhlkreislauf  (P),  bestehend  aus  einem 
Kompressor  (7),  einem  Kondensator  (13),  einem 
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conduite,  qui  est  selectivement  deplacee  par  un 
dispositif  d'actionnement  (4)  de  fagon  a  etre 
placee  a  un  niveau  plus  el  eve  par  rapport  a  celui 
de  I'echangeur-condenseur  (2)  de  post-rechauffe- 
ment,  afin  de  provoquer  au  moins  I'inondation 
partielle  dudit  echangeur-condenseur  (2)  de  post 
rechauffement. 

2.  Systeme  selon  la  revendication  1,  caracterise 
en  ce  que  dans  ledit  circuit  secondaire  (S)  circule 
le  meme  fluide  frigorifique  que  dans  le  circuit 
principal  (P). 

3.  Systeme  selon  la  revendication  1,  caracterise 
en  ce  que  dans  ledit  circuit  secondaire  (S)  circule 
un  fluide  frigorifique  different  de  celui  qui  circule 
dans  le  circuit  principal  (P),  ledit  fluide  frigorifique 

dans  le  circuit  secondaire  (S)  ayant  une  tempera- 
teur  d'ebullition  aux  environs  de  ±  10%  de  la 
temperature  d'ebullition  du  fluide  frigorifique 
dans  le  circuit  principal. 

4.  Systeme  selon  la  revendication  1,  caracterise 
en  ce  que  ledit  echangeur  biphase  intermediate 
(5)  est  dispose  au  moins  a  0,5  m.  plus  bas  que 
I'echangeur-condenseur  (2)  du  circuit  secondaire 
de  post-rechauffement. 

5.  Systeme  selon  la  revendication  1,  caracterise 
en  ce  que  ledit  dispositif  d'actionnement  (4)  se 
constitue  d'un  servo-moteur  de  type  electrique  ou 
mecanique,  permettant  un  reglage  de  type  pro- 
portional  selectif. 
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