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©  An  air  conditioning  apparatus. 

©  An  air  conditioning  apparatus  (1)  comprising  a 
pair  of  adjacent  parallel  air  ducts,  namely  a  con- 
ditioned  air  duct  (4)  and  an  ambient  air  duct  (5),  the 
ducts  (4,5)  having  a  common  side  wall  (7).  A  fan  (14) 
delivers  an  air  stream  through  the  conditioned  air 
duct  (4)  to  condition  the  air  stream.  A  fan  15  delivers 
ambient  air  through  the  ambient  air  duct  (5).  Moun- 
ted  within  the  ambient  air  duct  (5)  is  a  refrigeration 
unit  having  a  condenser  (20)  and  an  evaporator  (21  ). 
The  condenser  (20)  and  evaporator  (21)  are  slidable 
between  the  two  ducts  (4,5)  along  tracks  (43,46) 
extending  through  openings  (25,26)  in  the  side  wall 
(7)  to  condition  air  passed  through  the  conditioned 
air  duct  (4)  to  a  pre-set  desired  condition. 
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AN  AIR  CONDITIONING  APPARATUS 

In  one  embodiment  of  the  invention,  the  heater 
is  a  condenser  and  the  cooler  is  an  evaporator  of  a 
refrigeration  system.  Advantageously  during  de- 
humidification  some  or  all  of  the  heat  extracted  by 

5  the  evaporator  from  the  air  stream  to  condense 
water  out  of  the  air  stream  is  returned  to  the  air 
stream  by  the  condenser. 

In  another  embodiment  each  heat  exchanger  is 
movable  between  a  withdrawn  position  out  of  the 

10  air  stream  path  through  a  partially  inserted  inter- 
mediate  position  extending  partially  across  the  air 
stream  path  and  a  fully  inserted  position  extending 
substantially  fully  across  the  air  stream  path.  This 
advantageously  allows  the  heat  transfer  surface 

75  area  of  the  heat  exchangers  located  within  the  air 
stream  path  to  be  adjusted. 

In  another  embodiment  each  heat  exchanger  is 
movable  transversely  to  the  direction  of  air  flow 
along  the  air  stream  path. 

20  In  a  further  embodiment  the  air  stream  path  is 
defined  by  a  conditioned  air  duct,  the  duct  having  a 
side  wall,  the  heat  exchangers  being  movable 
through  openings  in  the  side  wall  into  and  out  of 
the  air  stream  path. 

25  In  another  embodiment  each  heat  exchanger  is 
slidable  into  and  out  of  the  air  stream  path.  Prefer- 
ably  means  is  provided  for  mounting  the  heat  ex- 
changers  adjacent  the  air  stream  path,  the  mount- 
ing  means  having  tracks  for  the  heat  exchangers, 

30  each  heat  exchanger  being  slidable  into  and  out  of 
the  air  stream  path  along  a  track. 

In  a  particularly  preferred  embodiment  drive 
means  is  provided  to  move  the  heat  exchangers 
along  the  tracks.  Preferably,  control  means  is  pro- 

35  vided  for  operation  of  the  drive  means  to  position 
the  heat  exchangers  in  the  air  stream  path  in 
response  to  sensed  air  condition  downstream  of 
the  heat  exchangers  to  maintain  air  delivered 
through  the  air  stream  path  at  a  pre-set  desired 

40  condition. 
In  a  further  embodiment  an  air  flow  baffle  is 

provided  for  each  heat  exchanger,  the  baffle  being 
extendable  within  the  air  stream  path  between  the 
heat  exchanger  and  a  side  wall  of  the  air  stream 

45  path  to  regulate  air  flow  along  the  air  stream  path. 
The  baffle  may  be  fixed  to  the  heat  exchanger  and 
the  side  wall.  Alternatively,  the  baffle  may  be 
mounted  on  either  the  heat  exchanger  or  the  side 
wall.  Preferably,  the  baffle  and  the  heat  exchanger 

so  have  a  substantially  similar  air  flow  resistance  to 
promote  an  even  air  flow  along  the  air  stream  path 
in  use.  This  advantageously  maintains  the  total  air 
flow  through  the  conditioned  air  duct  substantially 
constant  regardless  of  the  positions  of  the  heat 
exchangers.  It  also  advantageously  ensures  that 

This  invention  relates  to  an  air  conditioning 
apparatus. 

Equipment  for  the  thermal  conditioning  of  air 
usually  includes  a  mechanical  refrigeration  appara- 
tus  to  transfer  heat  between  a  conditioned  air 
stream  and  a  thermal  reservoir,  for  example,  am- 
bient  air.  The  refrigeration  apparatus  will  include 
two  heat  exchangers,  one  acting  as  an  evaporator 
and  the  other  as  a  condenser  for  refrigerant  cir- 
culated  in  the  refrigeration  apparatus.  By  locating 
one  heat  exchanger  in  the  conditioned  air  stream 
and  incorporating  a  reverse  cycle  control  in  the 
refrigeration  apparatus  it  is  possible  to  provide 
heating  or  cooling  to  the  conditioned  air  stream. 
For  heating  the  heat  exchanger  acts  as  a  con- 
denser  and  for  cooling  it  acts  as  an  evaporator. 
Alternatively,  the  refrigeration  apparatus  may  pro- 
vide  dehumidification  by  placing  both  heat  ex- 
changers  in  the  conditioned  air  stream  such  that 
the  conditioned  air  stream  is  cooled  at  the  first  heat 
exchanger  (evaporator)  and  then  heated  at  the  sec- 
ond  heat  exchanger  (condenser). 

In  order  to  make  possible  all  three  thermal  air 
conditioning  functions,  that  is  heating,  cooling  and 
dehumidification  it  is  necessary  either  to  provide 
means  for  directing  the  conditioned  air  stream 
through  the  desired  heat  exchanger  individually  for 
heating  or  cooling  and  through  both  heat  exchang- 
ers  for  dehumidification.  Alternatively  it  is  possible 
to  provide  a  refrigeration  apparatus  having  a  re- 
verse  cycle  together  with  a  supplementary  heating 
element  for  use  during  dehumidification.  The  first 
approach  requires  extensive  air  flow  control  equip- 
ment  and  makes  the  unit  physically  larger  in  size. 
The  latter  approach  maintains  a  simple  air  handling 
system  but  it  must  include  some  means  of  re- 
heating  the  conditioned  air  stream  when  de- 
humidification  is  required,  for  example  by  way  of  a 
supplementary  heating  element.  A  further  disad- 
vantage  of  the  latter  approach  is  its  energy  ineffi- 
ciency,  wherein  heat  is  rejected  to  the  outside  air 
stream  while  additional  heat  must  be  produced  to 
reheat  the  conditioned  air  stream. 

The  present  invention  is  directed  towards  pro- 
viding  an  improved  air  conditioning  apparatus 
which  overcomes  these  problems. 

According  to  the  invention  there  is  provided  an 
air  conditioning  apparatus  comprising  a  pair  of  heat 
exchangers,  namely  a  heater  and  a  cooler,  each 
heat  exchanger  being  movable  into  and  out  of  an 
air  stream  path  to  condition  an  air  stream  delivered 
along  the  path.  This  advantageously  provides  an  air 
conditioning  apparatus  of  relatively  simple  con- 
struction  which  can  be  operated  to  heat,  cool  or 
dehumidify  an  air  stream  as  required. 
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Fig.  4  is  an  elevational  view  of  a  heat  exchanger 
forming  portion  of  the  apparatus, 
Fig.  5  is  a  detail  perspective  cut-away  view  of 
portion  of  the  heat  exchanger  of  Fig.  4, 

5  Fig.  6  to  Fig.  9  inclusive  are  diagrammatic  sec- 
tional  plan  views  of  the  apparatus  illustrating 
various  arrangements  of  heat  exchangers  within 
the  apparatus,  in  use, 
Fig.  10  is  a  view  similar  to  Fig.  9  of  another  air 

10  conditioning  apparatus, 
Fig.  11  is  a  view  similar  to  Fig.  9  of  a  further  air 
conditioning  apparatus, 
Fig.  12  is  a  diagrammatic  sectional  plan  view  of 
another  air  conditioning  apparatus,  and 

75  Fig.  13  is  a  diagrammatic  sectional  plan  view  of 
the  apparatus  of  Fig.  12,  in  use. 

Referring  to  the  drawings,  there  is  illustrated  an 
air  conditioning  apparatus  according  to  the  inven- 
tion,  indicated  generally  by  the  reference  numeral 

20  1.  The  apparatus  1  comprises  a  pair  of  parallel 
adjacent  ducts,  namely  a  conditioned  air  duct  4 
defining  an  air  stream  path  for  conditioning  air,  and 
an  ambient  air  duct  5,  both  ducts  4,  5  being 
mounted  on  a  support  frame  6  and  the  ducts  4,  5 

25  having  a  common  side  wall  7.  Each  duct  4,  5  has 
an  air  inlet  10,  11  and  an  air  outlet  12,  13  respec- 
tively.  Fans  14,  15  are  mounted  at  each  outlet  12, 
13.  Air  filters  16,  17  are  mounted  at  each  air  inlet 
10,  11.  A  conventional  refrigeration  unit  is  located 

30  within  the  ambient  air  duct  5  and  includes  a  com- 
pressor  19,  a  condenser  20,  an  evaporator  21  and 
a  liquid  refrigerant  receiver  22.  It  will  be  noted  that 
the  condenser  20  forms  a  heater  and  the  evapora- 
tor  21  forms  a  cooler  for  the  air  conditioning  ap- 

35  paratus  1.  Both  the  condenser  20  and  evaporator 
21  are  independently  movable  between  the  two 
ducts  4,  5  through  openings  25,  26,  respectively  in 
the  side  wall  7.  Flexible  pipes  for  refrigerant  inter- 
connect  the  condenser  20  and  evaporator  21  with 

40  each  other  and  with  the  remainder  of  the  refrigerant 
unit  which  is  fixed  in  the  ambient  air  duct  5. 

The  condenser  20  and  evaporator  21  are  both 
similar  heat  exchangers.  As  the  construction  and 
mounting  arrangement  of  the  evaporator  21  and 

45  condenser  20  are  the  same  this  is  described  below 
for  the  evaporator  21  only.  A  number  of  parallel 
spaced-apart  vertical  heat  exchange  fins  23  are 
arranged  on  substantially  horizontal  tubes  24  of  the 
evaporator  21  ,  the  fins  23  extending  between  a  top 

so  32,  and  a  bottom  33  and  between  front  and  rear 
sides  34  of  the  evaporator  21  .  These  fins  23  are  a 
similar  shape  to  the  opening  26  and  fit  through  the 
opening  26  with  a  narrow  clearance  thus  forming  a 
closure  member  for  the  opening  26.  Resilient  seals 

55  35  mounted  at  a  periphery  of  the  opening  26 
extend  inwardly  to  engage  front  and  rear  edges  of 
the  fins  23.  This  ensures  isolation  of  air  streams 
delivered  through  each  duct  4,  5  in  use. 

the  quantity  of  air  which  passes  through  each  heat 
exchanger  is  directly  proportional  to  the  part  of  the 
heat  exchanger  which  is  in  the  conditioned  air  duct. 
This  arrangement  results  in  a  more  accurately  pro- 
portional  operation  of  the  air  conditioning  process. 

In  a  preferred  embodiment  the  baffle  is  a  flexi- 
ble  sheet  wound  on  a  rotationally  biased  roller,  the 
sheet  extendable  from  the  roller  against  roller  bias 
between  the  heat  exchanger  and  the  side  wall  of 
the  air  stream  path. 

In  another  embodiment  the  baffle  is  a  sheet  of 
elastic  material  fixed  to  the  heat  exchanger  and  to 
the  side  wall.  In  an  alternative  arrangement  the 
baffle  has  a  collapsible  concertina-like  construction. 

In  a  further  embodiment  means  is  provided  to 
deliver  an  air  flow  over  at  least  portion  of  the  heat 
exchangers  outside  the  air  stream  path.  Preferably 
the  means  comprises  a  housing  to  receive  the  heat 
exchangers,  the  housing  having  an  air  inlet,  an  air 
outlet,  and  a  fan. 

In  another  embodiment  each  heat  exchanger 
has  a  number  of  spaced-apart  heat  transfer  fins,  at 
least  some  of  the  fins  forming  closure  members  for 
the  openings  in  the  duct  side  wall  when  the  fins 
locate  in  the  openings.  The  fins  thus  advantageous- 
ly  seal  the  openings  for  all  positions  of  the  heat 
exchangers  in  the  duct. 

In  a  particularly  preferred  embodiment  the 
housing  is  formed  by  an  ambient  air  duct  mounted 
alongside  and  parallel  to  the  conditioned  air  duct 
on  a  support  frame,  the  ducts  being  separated  by  a 
common  side  wall,  each  duct  having  an  air  inlet,  an 
air  outlet  and  a  fan,  a  refrigeration  unit  mounted  in 
the  ambient  air  duct  having  a  condenser  and  an 
evaporator  which  are  movable  between  the  ducts 
through  openings  in  the  side  wall  on  tracks  extend- 
ing  through  the  openings. 

In  another  embodiment  the  apparatus  com- 
prises  a  housing  with  means  for  mounting  the 
housing  adjacent  an  air  stream  path,  the  housing 
having  an  air  inlet,  an  air  outlet  and  a  fan,  a 
refrigeration  unit  mounted  within  the  housing  and 
having  a  condenser  and  an  evaporator,  the  housing 
having  a  side  wall  with  openings,  the  condenser 
and  evaporator  being  movably  mounted  within  the 
housing  adjacent  the  openings  for  movement 
through  the  openings  into  and  out  of  the  housing. 

The  invention  will  be  more  clearly  understood 
from  the  following  description  of  some  embodi- 
ments  thereof  given  by  way  of  example  only  with 
reference  to  the  accompanying  drawings,  in  which; 

Fig.  1  is  a  diagrammatic  perspective  view  of  an 
air  conditioning  apparatus  according  to  the  in- 
vention, 
Fig.  2  is  a  diagrammatic  plan  sectional  view  of 
the  apparatus, 
Fig.  3  is  a  diagrammatic  side  sectional  view  of 
the  apparatus, 
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air  duct  4  and  the  evaporator  21  within  the  ambient 
air  duct  5  as  shown  in  Fig.  7.  In  this  case  the 
conditioned  air  stream  passing  through  the  con- 
denser  20  is  heated  to  the  required  temperature. 

5  Dehumidification  of  the  conditioned  air  stream 
is  achieved  by  having  both  the  evaporator  21  and 
condenser  20  in  the  conditioned  air  duct  4  as 
shown  in  Fig.  8.  Air  passing  through  the  evaporator 
21  is  cooled,  this  cooling  releasing  water  from  the 

w  air  which  is  collected  in  a  water  tray  (not  shown) 
beneath  the  evaporator  21.  The  conditioned  air 
stream  is  subsequently  heated  to  the  required  tem- 
perature  by  passing  it  through  the  condenser  20. 
Advantageously  portion  or  all  of  the  heat  extracted 

75  from  the  air  as  it  passes  through  the  evaporator  21 
is  used  to  heat  the  air  as  it  passes  through  the 
condenser  20. 

By  adjusting  the  portions  of  the  condenser  20 
and  evaporator  21  located  within  the  conditioned 

20  air  duct  4  the  amount  of  heating,  cooling  and 
dehumidification  can  be  continuously  controlled 
within  the  desired  parameters.  Fig.  9  shows  both 
the  evaporator  21  and  condenser  20  partially  within 
the  conditioned  air  duct  4.  It  will  be  appreciated 

25  that  the  transition  from  one  mode,  i.e. 
heating/cooling/dehumidification  to  another  is  con- 
tinuous  and  this  makes  the  unit  suitable  for  main- 
taining  fine  control  over  air  conditioning  param- 
eters. 

30  It  will  be  appreciated  that  in  some  cases  the 
condenser  and  evaporator  of  the  refrigeration  sys- 
tem  may  not  be  used  directly  as  the  heater  and 
cooler  respectively  of  the  air  conditioning  appara- 
tus,  but  rather  secondary  heating  and  cooling  cir- 

35  cuits  are  provided.  These  secondary  heating  and 
cooling  circuits  have  a  movable  heater  and  cooler 
respectively  mounted  on  the  conditioned  air  duct.  A 
water  or  water/glycol  mixture  for  example  is  cir- 
culated  between  the  condenser  and  heater,  and 

40  between  the  evaporator  and  cooler,  for  heat  trans- 
fer  between  conditioned  air  in  the  duct  and  the 
refrigeration  system. 

It  will  also  be  appreciated  that  the  invention 
enables  the  refrigeration  apparatus  to  be  designed 

45  and  operated  without  the  compromises  required  to 
achieve  reverse  cycle  operation.  As  the  invention 
uses  a  simple  refrigeration  unit  it  is  thus  relatively 
cheap  to  produce  and  more  reliable  in  operation. 

It  will  be  appreciated  that  movement  of  the 
so  condenser  and  evaporator  may  be  achieved  either 

manually  or  automatically  in  response  to  signals 
from  an  automatic  control  unit. 

Referring  now  to  Fig.  10  there  is  illustrated 
another  air  conditioning  apparatus  60.  This  appara- 

55  tus  60  is  largely  similar  to  the  apparatus  descried 
previously  with  reference  to  Figs.  1  to  9  and  like 
parts  are  assigned  the  same  reference  numerals.  In 
this  case  air  flow  baffles  are  provided  for  the  evap- 

The  evaporator  21  is  slidable  along  a  track 
extending  between  outer  side  walls  40,  41  of  the 
ducts  4,  5  through  the  opening  26.  The  track  is 
formed  by  a  pair  of  spaced-apart  parallel  guide 
plates  43  depending  from  the  frame  6  at  upper 
ends  44,  45  of  the  ducts  4,  5  to  project  downwardly 
over  the  front  and  rear  sides  34  of  the  evaporator 
21  at  the  top  32  of  the  evaporator  21  and  a  similar 
associated  pair  of  guide  plates  46  project  upwardly 
from  the  frame  6  at  lower  ends  47,  48  of  the  ducts 
4,  5  over  the  front  and  rear  sides  34  of  the  evap- 
orator  21  at  the  bottom  33  of  the  evaporator  21  . 

A  mounting  bracket  50  is  fixed  to  the  top  32  of 
the  evaporator  21.  A  threaded  support  bar  51  is 
rotatably  mounted  in  bearings  52  between  the 
sides  40,  41  of  the  housing  2  above  the  evaporator 
21  and  engages  a  threaded  nut  53  fixed  on  the 
mounting  bracket  50.  An  electric  motor  (not  shown) 
with  an  associated  reduction  gear-box  is  mounted 
on  the  frame  6  and  drivably  connected  to  one  end 
of  the  support  bar  51  .  Control  means  for  operation 
fo  the  drive  means  is  provided.  The  control  means 
uses  conventional  equipment  which  will  be  readily 
appreciated  by  those  skilled  in  the  art  and  there- 
fore  is  only  briefly  described  below  and  not  shown 
in  the  drawings.  The  control  means  comprises  sen- 
sors  to  detect  air  temperature  and  air  humidity,  the 
sensors  being  mounted  in  the  conditioned  air  duct 
4  downstream  of  the  condenser  20.  Signals  from 
the  sensors  go  to  a  microcomputer  which  com- 
pares  the  sensed  air  condition  with  a  pre-set  de- 
sired  air  condition.  The  microcomputer  controls  op- 
eration  of  the  refrigeration  unit  and  the  electric 
motors  for  positioning  the  condenser  20  at  the 
evaporator  21  within  the  conditioned  air  duct  4  to 
maintain  the  pre-set  desired  air  condition  at  the 
outlet  of  the  conditioned  air  duct  4. 

In  use,  the  fans  12,  13  are  operated  to  deliver  a 
conditioned  air  stream  through  the  conditioned  air 
duct  4  and  an  ambient  air  stream  through  the 
ambient  air  duct  5  respectively.  An  air  delivery 
conduit  (not  shown)  attached  at  the  outlet  1  2  of  the 
conditioned  air  duct  4  directs  conditioned  air  to,  for 
example,  a  room  within  which  the  air  is  to  be 
conditioned  and  a  return  air  conduit  (not  shown) 
connects  the  room  to  the  inlet  10  of  the  con- 
ditioned  air  duct  4.  The  inlet  10  is  also  preferably 
connected  to  a  fresh  air  supply.  The  inlet  11  and 
outlet  13  of  the  ambient  air  duct  5  are  open  to 
ambient  air. 

Cooling  of  the  conditioned  air  stream  is 
achieved  by  positioning  the  evaporator  21  in  the 
conditioned  air  duct  4  and  the  condenser  20  in  the 
ambient  air  duct  5  as  shown  in  Fig.  6.  As  the 
conditioned  air  passes  through  the  evaporator  21  ,  it 
is  cooled  to  the  required  temperature. 

Heating  the  conditioned  air  stream  is  effected 
by  locating  the  condenser  20  within  the  conditioned 
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88  a  condenser  89,  an  evaporator  90  and  a  liquid 
refrigerant  receiver  91  .  Both  the  condenser  89  and 
the  evaporator  90  are  slidably  mounted  on  tracks 
94,  95  and  are  extendable  outwardly  through  open- 

s  ings  97,  98  in  a  side  wall  99  of  the  housing  83. 
Mounting  brackets  100  are  provided  on  the  side 
wall  99  for  attachment  of  the  apparatus  80  onto  a 
side  wall  of  the  duct  81  . 

In  use,  the  apparatus  80  is  fixed  onto  a  side 
w  wall  of  the  duct  81  ,  openings  being  provided  in  the 

duct  81  corresponding  to  the  openings  97,  98  in 
the  housing  83  of  the  apparatus  80.  An  air  stream 
delivered  through  the  duct  81  can  then  be  con- 
ditioned  as  previously  described  with  reference  to 

75  the  apparatus  of  Figs.  1  to  9  by  moving  the  con- 
denser  89  and  evaporator  90  into  and  out  of  the  air 
stream  delivered  through  the  duct  81  . 

The  air  conditioning  apparatus  may  be  of  any 
suitable  materials  of  construction. 

20  The  invention  is  not  limited  to  the  embodi- 
ments  hereinbefore  described  which  may  be  varied 
in  both  construction  and  detail. 

orator  21  and  condenser  20.  The  baffle  for  the 
evaporator  21  comprises  a  porous  flexible  sheet  62 
wound  on  a  rotationally  biased  roller  63  mounted 
along  an  outer  edge  64  of  the  evaporator  25  and 
extending  between  a  top  32  and  bottom  33  of  the 
evaporator  25.  An  outer  end  66  of  the  sheet  62  is 
fixed  along  the  outer  side  wall  40  of  the  con- 
ditioned  air  duct  4  between  an  upper  end  14  and  a 
lower  end  47  of  the  conditioned  air  duct  4.  The 
baffle  on  the  condenser  20  is  a  similar  arrangement 
to  that  on  the  evaporator  25. 

In  use  as  the  evaporator  25  or  condenser  26  is 
retracted  into  the  ambient  air  duct  5  the  sheet  62 
unrolls  from  the  roller  63  against  spring  bias.  As 
the  evaporator  25  or  condenser  26  is  moved  into 
the  conditioned  air  duct  4  the  roller  63  automati- 
cally  winds  up  the  sheet  62.  It  will  be  noted  that  the 
air  flow  resistance  of  the  sheet  62  is  similar  to  that 
of  the  heat  exchanger  to  which  it  is  attached.  This 
advantageously  maintains  the  total  air  flow  through 
the  conditioned  air  duct  substantially  constant  re- 
gardless  of  the  positions  of  the  heat  exchangers,  it 
also  advantageously  ensures  that  the  quantity  of  air 
which  passes  through  each  heat  exchanger  is  di- 
rectly  proportional  to  the  part  of  the  heat  exchanger 
which  is  in  the  conditioned  air  duct.  This  arrange- 
ment  results  in  a  more  accurately  proportional  op- 
eration  of  the  air  conditioning  process. 

In  some  cases  it  is  envisaged  that  similar  baf- 
fles  would  be  mounted  on  inner  edges  of  the  heat 
exchangers  and  extending  between  the  heat  ex- 
changers  and  the  outer  side  wall  41  of  the  ambient 
air  duct  5. 

Referring  now  to  Fig.  11  there  is  illustrated 
another  air  conditioning  apparatus  70  largely  simi- 
lar  to  the  air  conditioning  apparatus  described  pre- 
viously  with  reference  to  Fig.  10  and  like  parts  are 
assigned  the  same  reference  numerals.  In  this  case 
elastic  baffle  sheets  71  are  mounted  between 
edges  64  of  the  evaporator  21  and  condenser  20 
and  the  outer  side  wall  40  of  the  conditioned  air 
duct  4.  These  baffle  sheets  71  simply  stretch  as 
the  evaporator  21  and  condenser  20  are  moved 
into  an  out  of  the  conditioned  air  duct  4. 

It  will  be  appreciated  that  many  other  arrange- 
ments  of  baffles  are  possible.  For  example  in  some 
cases  the  baffle  may  be  of  concertina-like  con- 
struction  to  expand  and  collapse  as  the  heat  ex- 
changers  are  moved  between  the  ducts  4,  5. 

Referring  now  to  Fig.  12  and  Fig.  13  there  is 
illustrated  another  air  conditioning  apparatus  80  for 
mounting  on  an  air  duct  81  (shown  in  broken 
outline  in  Fig.  13)  to  condition  air  within  the  air  duct 
81  .  The  apparatus  80  comprises  an  elongate  hous- 
ing  83  having  an  air  inlet  84  at  one  end  and  an  air 
outlet  85  at  its  other  end.  A  fan  86  is  mounted  at 
the  air  outlet  85.  A  refrigeration  unit  is  mounted 
within  the  housing  83  and  comprises  a  compressor 

25  Claims 

1.  An  air  conditioning  apparatus  (1)  comprising  a 
pair  of  heat  exchangers  (20,21),  namely  a  heater 
and  a  cooler,  each  heat  exchanger  (20,21)  being 

30  movable  into  and  out  of  an  air  stream  path  (4)  to 
condition  an  air  stream  delivered  along  the  path 
(4). 
2.  An  apparatus  (1)  as  claimed  in  claim  1  wherein 
the  heater  is  a  condenser  (20)  and  the  cooler  is  an 

35  evaporator  (21)  of  a  refrigeration  system. 
3.  An  apparatus  (1)  as  claimed  in  claim  1  or  claim 
2  wherein  each  heat  exchanger  (20,21)  is  movable 
between  a  withdrawn  position  out  of  the  air  stream 
path  (4)  through  a  partially  inserted  intermediate 

40  position  extending  partially  across  the  air  stream 
path  (4)  and  a  fully  inserted  position  extending 
substantially  fully  across  the  air  stream  path  (4). 
4.  An  apparatus  (1)  as  claimed  in  any  preceding 
claim  in  which  each  heat  exchanger  (20,21)  is 

45  movable  substantially  transversely  to  the  direction 
of  air  flow  along  the  air  stream  path  (4). 
5.  An  apparatus  (1)  as  claimed  in  any  preceding 
claim  in  which  the  air  stream  path  is  defined  by  a 
conditioned  air  duct  (4),  the  duct  (4)  having  a  side 

so  wall  (7),  the  heat  exchangers  (20,21)  being  mov- 
able  through  openings  (25,26)  in  the  side  wall  (7) 
into  and  out  of  the  air  stream  path. 
6.  An  apparatus  (1)  as  claimed  in  any  preceding 
claim  in  which  means  is  provided  for  mounting  the 

55  heat  exchangers  (20,21)  adjacent  the  air  stream 
path  (4),  the  heat  exchangers  (20,21)  being  slidably 
mounted  on  the  mounting  means  for  movement 
into  and  out  of  the  air  stream  path  (4). 
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7.  An  apparatus  (1)  as  claimed  in  claim  6  wherein 
the  mounting  means  has  tracks  (43,46)  for  the  heat 
exchangers  (20,21),  each  heat  exchanger  (20,21) 
being  slidable  into  and  out  of  the  air  stream  path 
along  a  track  (43,46),  and  control  means  is  pro-  5 
vided  for  operation  of  the  drive  means  to  position 
the  heat  exchangers  in  the  air  stream  path  (4)  in 
response  to  sensed  air  condition  downstream  of 
the  heat  exchangers  (20,21)  to  maintain  air  deliv-  . 
ered  through  the  air  stream  path  (4)  at  a  pre-set  w 
desired  condition. 
8.  An  apparatus  (1)  as  claimed  in  any  preceding 
claim  in  which  an  air  flow  baffle  (62,71)  is  provided 
for  each  heat  exchanger  (20,21)  the  baffle  (62,71) 
being  extendable  within  the  air  stream  path  (4)  75 
between  the  heat  exchanger  (20,21)  and  a  side  wall 
(40)  of  the  air  stream  path  (4)  to  regulate  air  flow 
along  the  air  stream  path  (4). 
9.  An  apparatus  (1)  as  claimed  in  claim  8  wherein 
the  baffle  (62,71)  and  the  heat  exchanger  (20,21)  20 
have  a  substantially  similar  air  flow  resistance  to 
promote  an  even  air  flow  along  the  air  stream  path 
(4)  in  use. 
10.  An  apparatus  (1)  as  claimed  in  any  preceding 
claim  wherein  means  is  provided  to  deliver  an  air  25 
flow  over  at  least  portion  of  the  heat  exchangers 
(20,21)  outside  the  air  stream  path  (4),  the  means 
preferably  comprising  a  housing  (5,83)  to  receive 
the  heat  exchangers,  the  housing  having  an  air  inlet 
(1  1  ,84),  an  air  outlet  (1  3,85)  and  a  fan  (1  5,86).  30 
11.  An  apparatus  (1)  as  claimed  in  any  of  claims  5 
to  10  wherein  each  heat  exchanger  (20,21)  has  a 
number  of  spaced-apart  heat  transfer  fins  (23),  at 
least  some  of  the  fins  (23)  forming  closure  mem- 
bers  for  the  openings  (25,26)  in  the  duct  side  wail  35 
(7)  when  the  fins  locate  in  the  openings  (25,26). 
12.  An  apparatus  (1)  as  claimed  in  claim  10  or 
claim  11  wherein  the  housing  is  formed  by  an 
ambient  air  duct  (5)  mounted  alongside  and  parallel 
to  the  conditioned  air  duct  (4)  on  a  support  frame  40 
(6),  the  ducts  (4,5)  being  separated  by  a  common 
side  wall  (7),  each  duct  (4,5)  having  an  air  inlet 
(10,11),  an  air  outlet  (12,13)  and  a  fan  (14,15),  a 
refrigeration  unit  mounted  in  the  ambient  air  duct 
(5)  and  having  a  condenser  (20)  and  an  evaporator  45 
(21)  which  are  movable  between  the  ducts  (4,5) 
through  openings  (25,26)  in  the  side  wall  (7)  on 
tracks  (43,46)  extending  through  the  openings 
(25,26). 

50 

55 



EP  0  422  942  A2 

4 4  

4 8  

/ 3  

1 2  

R g . l  



EP  0  422  942  A2 

2 L   V 4 4 v 4 g  



EP  0  422  942  A2 

5 3  

& L  
. 2 4 -  

/  j  

7  



EP  0  422  942  A2 

1 2  

i s y  

a .   7  

10 



EP  0  422  942  A2 

1  

. ' 2 1  
■10 

■ 7  

' / /  

/ 2 _ /  2 o  

f   I  
' 2 t >  

&  5  1 1 /  

1  

F t , .   8  

1  

m / 2 o  
■ 1 0  4  

12  ^  2 1  
y  

H  

/  

2 5  

2 6  

■11 
* ^ y  

n s . i  

11 



EP  0  422  942  A2 

4 0  

1 2  

S 7 o  

t o  

a s  

H g . 1 1  

12 



EP  0  422  942  A2 

^   
s * Q  

M   & - S  P 7   %   , 9 8   9 9 .  

/  t—\  r  f  I  '  '  J  *"■ 

1 0 0  
<L 

S i J .  

M )   ^  

^  

13 


	bibliography
	description
	claims
	drawings

