
19 

Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets (n)  Publication  number  :  0  592   2 2 2   A 1  

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

(21)  Application  number  :  93307992.3 ©  int.  ci.5:  F24H  9/12,  F24H  1/18 

@  Date  of  filing  :  07.10.93 

(30)  Priority:  08.10.92  GB  9221161 
07.07.93  GB  9313996 

(43)  Date  of  publication  of  application  : 
13.04.94  Bulletin  94/15 

@  Designated  Contracting  States  : 
BE  DE  DK  FR  GB  NL  SE 

@  Applicant  :  FABDEC  LIMITED 
Grange  Road 
Ellesmere,  Shropshire  SY12  9DG  (GB) 

(72)  Inventor  :  Hales,  Michael  Roy,  c/o  Fabdec 
Limited 
Grange  Road 
Ellesmere,  Shropshire,  SY12  9DG  (GB) 
Inventor  :  Moe,  Henrik,  c/o  DEK  International 
1919  South  Stoughton  Road,  PO  Box  8050 
Madison,  Wisconsin  53708  (US) 

@)  Representative  :  Brown,  David  Alan  et  al 
MATHYS  &  SQUIRE  10  Fleet  Street 
London  EC4Y  1AY  (GB) 

(54)  Water  heaters. 

(57)  An  unvented  water  heater  comprises  a  tank 
(10),  a  cold  water  inlet  (14),  a  hot  water  outlet 
pipe  (20)  opening  into  the  tank  at  a  location  (22) 
below  the  minimum  water  level  in  the  tank,  and 
means  for  directly  or  indirectly  heating  water  in 
the  tank.  An  air  space  (30)  above  the  water  level 
in  the  tank  accommodates  expansion  of  water 
in  the  tank  as  it  is  heated.  A  baffle  (40,  140,  240) 
is  positioned  adjacent  the  opening  (22)  of  the 
outlet  pipe  (20)  to  increase  the  distance  from 
the  opening  to  the  free  surface  (32)  of  water  in 
the  tank.  The  baffle  (40)  may  be  fixed  in  position 
(Figures  1  and  2).  Alternatively,  the  baffle  (140, 
240)  may  float  on  the  surface  of  the  water 
(Figures  3  and  4).  The  presence  of  the  baffle 
reduces  the  loss  of  air  from  the  air  space  (30)  as 
water  is  drawn  from  the  tank. 

CM 
CM 
CM 
CM 
o> 

LU 

Jouve,  18,  rue  Saint-Denis,  75001  PARIS 



1 EP  0  592  222  A1 2 

This  invention  relates  to  unvented  water  heaters. 
More  particularly,  the  invention  relates  to  unvent- 

ed  water  heaters  of  the  kind  comprising  a  tank,  means 
for  heating  water  in  the  tank,  a  cold  water  inlet  through 
which  water  is  supplied  to  the  tank  at  a  predetermined  5 
pressure  and  a  hot  water  outlet  comprising  a  pipe 
opening  into  the  tank  at  a  location  spaced  from  the  top 
of  the  tank,  the  arrangement  being  such  that,  in  use, 
the  water  level  in  the  tank  is  above  the  location  of  the 
outlet  pipe  opening  but  below  the  top  of  the  tank,  a  10 
volume  of  air  being  maintained  between  the  water 
level  and  the  top  of  the  tank  to  accommodate  expan- 
sion  of  the  water  in  the  tank  as  it  is  heated. 

Such  an  unvented  heater  has  the  advantage  that 
it  does  not  require  an  external  expansion  tank.  15 

In  laboratory  tests  under  certain  conditions  it  has 
been  found  that  the  air  at  the  top  of  the  tank  appears 
gradually  to  be  lost.  Eventually,  after  repeated  use  of 
the  heater,  the  volume  of  air  remaining  is  insufficient 
to  accommodate  the  expansion  of  water  as  it  is  heat-  20 
ed,  resulting  in  operation  of  the  pressure  relief  valve 
which  is  normally  fitted  to  the  tank. 

It  is  an  object  of  this  invention  to  provide  an  un- 
vented  water  heater  in  which  the  loss  of  air  is  reduced 
or  eliminated.  25 

This  invention  consists  in  a  water  heater  of  the 
kind  set  forth,  in  which  a  baffle  is  provided  adjacent 
the  opening  of  the  hot  water  outlet  or  at  the  surface 
of  water  in  the  tank  to  increase  the  distance  from  the 
opening  to  the  free  surface  of  water  in  the  tank.  30 

In  one  form  of  the  invention,  the  baffle  is  fixed  in 
position  in  the  tank. 

Preferably,  the  baffle  comprises  a  horizontal 
plate. 

In  another  form  of  the  invention,  the  baffle  floats  35 
on  the  surface  of  the  water  in  the  tank.  The  baffle  is 
preferably  shaped  so  that  it  covers  almost  all  the  sur- 
face  of  the  water  in  the  tank. 

The  hot  water  outlet  pipe  will  normally  descend 
vertically  to  a  location  below  the  water  level.  In  that  40 
case,  the  baffle  preferably  comprises  a  horizontal 
plate  surrounding  the  pipe.  In  the  case  of  a  cylindrical 
tank,  for  example,  the  baffle  may  be  a  disc  with  a  di- 
ameter  smaller  than  that  of  the  tank.  In  the  case  of  a 
fixed  baffle,  the  disc  is  mounted  adjacent  the  lower  45 
end  of  the  pipe.  In  the  case  of  a  floating  baffle,  the 
disc  has  an  aperture  through  which  the  pipe  extends, 
and  can  move  vertically  relative  to  the  pipe.  The  float- 
ing  baffle  may  be  a  solid  disc,  of  material  lighter  than 
water,  or  may  be  of  a  hollow  construction.  50 

The  hot  water  outlet  pipe  usually  extends  through 
the  top  wall  of  the  tank,  but  may  alternatively  be  ar- 
ranged  to  enter  the  tank  through  its  side  wall  or  bot- 
tom  wall. 

As  a  result  of  experiments  carried  out  by  the  ap-  55 
plicants,  it  is  believed  that  the  loss  of  air  in  the  known 
unvented  water  heaters  is  due  to  air  dissolving  in  the 
water  in  the  tank  and  to  the  formation  of  localised  vor- 

tices  as  hot  water  is  drawn  off  through  the  outlet  pipe, 
bubbles  of  air  entrained  by  the  vortices  being  carried 
out  through  the  outlet  pipe.  The  provision  of  a  baffle 
in  accordance  with  the  invention  inhibits  the  forma- 
tion  of  the  vortices,  and  also  acts  to  reduce  the  rate 
at  which  airdissolves  in  water  in  the  tank,  by  inhibiting 
the  circulation  of  water  above  the  plate  generated  by 
heating  the  water,  in  the  case  of  a  fixed  baffle,  or  by 
covering  a  large  part  of  the  surface  of  the  water,  in  the 
case  of  a  floating  baffle.  The  baffle  thus  reduces  con- 
siderably  the  rate  of  loss  of  air  from  the  tank. 

The  invention  will  now  be  described,  by  way  of  ex- 
ample,  with  reference  to  the  accompanying  drawings, 
in  which: 

Figure  1  is  a  diagrammatic  cross-section  through 
a  water  heater  in  accordance  with  the  invention; 
Figure  2  is  a  diagrammatic  section  through  the 
upper  part  of  a  water  heater,  illustrating  the  for- 
mation  of  vortices; 
Figure  3  is  a  diagrammatic  cross-section  through 
the  upper  part  of  a  water  heater,  showing  a  sec- 
ond  embodiment  of  the  invention;  and 
Figure  4  is  a  diagrammatic  cross  section  through 
the  upper  part  of  a  water  heater,  showing  a  third 
embodiment  of  the  invention. 
Referring  to  Figure  1,  a  water  heater  consists  of 

a  cylindrical  tank  10  surrounded  by  an  insulating  jack- 
et  12.  Acold  water  inlet  pipe  14  opens  into  the  bottom 
wall  16  of  the  tank.  The  inlet  pipe  14  is  connected  in 
use  to  a  source  of  cold  water,  through  a  limiting  valve 
(not  shown)  which  reduces  the  pressure  at  which  wa- 
ter  is  supplied  to  the  tank  to  a  predetermined  value 
(typically  three  bar)  and  also  acts  as  a  non-return 
valve. 

A  hot  water  outlet  pipe  20  extends  through  the  up- 
per  wall  18  of  the  tank  to  an  open  lower  end  22  spaced 
from  the  top  of  the  tank.  A  temperature  and  pressure 
relief  valve  24  is  connected  to  the  cylindrical  side  wall 
26  of  the  tank.  Two  ports  28  are  provided  in  the  side 
wall  26  to  enable  electric  immersion  heaters  to  be  fit- 
ted.  Alternatively,  the  tank  could  be  provided  with  pi- 
pework  to  enable  hot  water  to  be  circulated  within  the 
tank,  to  provide  indirect  heating  of  water  in  the  tank. 

The  water  heater  as  described  thus  far  corre- 
sponds  to  known  unvented  water  heaters,  and  oper- 
ates  as  follows.  Cold  water  is  supplied  to  the  tank  10 
through  the  inlet  14.  Air  trapped  in  the  space  30  be- 
tween  the  top  of  the  tank  and  the  surface  32  of  water 
34  in  the  tank  is  compressed  so  that  its  pressure  bal- 
ances  the  pressure  at  which  water  is  supplied  to  the 
inlet  14.  As  the  water  in  the  tank  is  heated,  the  air  in 
space  30  is  further  compressed  to  accommodate  the 
expansion  of  the  water. 

In  accordance  with  the  invention,  a  baffle  40  is 
provided,  surrounding  the  opening  at  the  lower  end 
22  of  the  hot  water  outlet  pipe  20.  The  baffle  40  con- 
sists  of  a  disc,  for  example  of  stainless  steel,  having 
a  central  opening  through  which  the  pipe  20  fits,  so 
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that  the  disc  can  be  secured  to  the  pipe  near  to  its 
lower  end  22.  The  disc  40  has  a  diameter  somewhat 
less  than  the  inside  diameter  of  the  tank  10,  so  that 
the  periphery  of  the  disc  is  spaced  from  the  cylindrical 
wall  of  the  tank.  In  use,  the  baffle  is  immersed  in  the 
water  in  the  tank,  a  short  distance  below  the  water 
level  32. 

As  mentioned  above,  it  is  found  that  with  known 
unvented  water  heaters,  the  air  contained  in  the  ex- 
pansion  space  above  the  water  is  gradually  lost.  In  ex- 
periments  carried  out  by  the  applicants,  it  has  been 
found  that,  as  water  is  drawn  off  through  the  outlet 
pipe  20,  localised  vortex  pools  36  (illustrated  dia- 
grammatically  in  Figure  2)  are  formed  at  the  surface 
32  of  the  water  34  in  the  tank.  Air  in  the  space  30  is 
drawn  by  the  vortices  into  the  outlet  pipe  20,  and  bub- 
bles  of  air  entrained  in  the  water  drawn  through  the 
pipe  20  escape  from  the  tank.  A  small  amount  of  the 
air  in  space  30  is  therefore  lost  each  time  hot  water  is 
drawn  from  the  tank.  The  provision  of  the  baffle  40, 
shown  in  broken  lines  in  Figure  2,  increases  the  dis- 
tance  between  the  surface  32  of  the  water  and  the 
opening  of  the  outlet  pipe  20,  and  inhibits  the  forma- 
tion  of  the  vortex  pools. 

It  will  be  appreciated  that  the  size  and  shape  of 
the  baffle  may  be  varied  to  suit  the  water  heater  to 
which  the  baffle  is  to  be  fitted.  The  baffle  may  be 
made  of  any  suitable  material,  such  as  stainless  steel. 

Figure  3  illustrates  a  second  embodiment  of  the 
invention.  Instead  of  the  fixed  baffle  of  the  embodi- 
ment  shown  in  Figure  1  ,  the  embodiment  of  Figure  3 
has  a  baffle  140  in  the  form  of  a  flat  plate  of  material 
lighter  than  water,  which  floats  on  the  surface  32  of 
water  in  the  tank  10.  The  baffle  140  has  a  central 
aperture  142  of  diameter  slightly  larger  than  the  out- 
side  diameter  of  the  outlet  pipe  20,  so  that  the  baffle 
140  can  slide  up  and  down  on  the  pipe  20  as  the  water 
level  in  the  tank  changes.  An  enlargement  120  is 
formed  near  the  mouth  22  of  the  outlet  pipe  20,  for  ex- 
ample  by  fixing  a  small  disc  to  the  pipe,  to  ensure  that 
the  baffle  20  does  not  become  disengaged  from  the 
pipe  if  the  water  level  falls  below  the  mouth  22  of  the 
pipe  20,  for  example  if  the  tank  is  drained  for  any  rea- 
son. 

The  baffle  140  may  be  made  of  any  suitable  ma- 
terial  enabling  the  baffle  to  float  on  the  surface  of  the 
water,  for  example  of  polyethylene  or  polypropylene, 
or  of  closed  cell  expanded  polyethylene. 

The  baffle  140  increases  the  distance  between 
the  mouth  of  the  outlet  pipe  20  and  that  part  of  the 
surface  32  of  water  in  the  tank  which  is  open  to  air  30 
in  the  tank.  As  with  the  embodiment  of  Figure  1,  this 
inhibits  the  formation  of  vortex  pools.  In  addition,  the 
baffle  reduces  considerably  the  area  of  the  surface 
of  the  water  which  is  open  to  the  air  in  the  tank,  and 
so  reduces  considerably  the  rate  at  which  air  dis- 
solves  in  the  water  and  the  rate  of  loss  of  air  from  the 
tank.  The  baffle  may  have  an  outside  diameter  only 

slightly  less  than  that  of  the  inner  diameter  of  the 
tank,  leaving  only  sufficient  clearance  to  enable  the 
baffle  to  move  freely  up  and  down.  The  baffle  will 
then  effectively  cover  almost  all  the  surface  of  the 

5  water. 
As  with  the  embodiment  of  Figure  1,  the  shape 

and  dimensions  of  the  baffle  140  can  be  varied  or  suit 
the  tank  in  which  the  baffle  is  installed.  If  the  outlet 
pipe  extends  into  the  tank  through  the  side  wall  or 

10  bottom  wall  of  the  tank,  the  baffle  140  need  not  have 
a  central  aperture. 

Figure  4  shows  an  embodiment  similar  to  that  of 
Figure  3,  having  a  baffle  240  which  floats  on  the  sur- 
face  of  water  in  the  tank  10.  The  baffle  240  is  hollow, 

15  having  a  flat  bottom  wall  242,  a  frusto-conical  top  wall 
244,  and  a  central  cylindrical  wall  246  which  sur- 
rounds  the  outlet  pipe  20  so  that  the  baffle  240  can 
move  vertically  in  relation  to  the  pipe.  One  or  more 
holes  248  are  provided  in  the  top  wall  242  of  the  baf- 

20  fie  to  equalise  the  pressure  in  the  air  space  30  in  the 
tank  10  and  the  pressure  in  the  space  230  inside  the 
hollow  baffle  240.  An  annular  plate  220  is  fixed  to  the 
lower  end  of  the  outlet  pipe  20  to  prevent  the  baffle 
240  becoming  disengaged  from  the  pipe  if  the  water 

25  level  falls  too  low. 
The  baffle  240  may  be  made  of  plastics  as  in  the 

embodiment  of  Figure  3.  Alternatively,  since  the  baf- 
fle  is  hollow,  it  may  be  made  of  a  material  heavier  than 
water,  e.g.  of  metal. 

30  The  baffle  240  operates  in  the  same  way  as  the 
floating  baffle  of  the  embodiment  of  Figure  3. 

The  shape  of  the  upper  wall  244  of  the  baffle  240 
allows  any  droplets  of  water  which  might  condense 
from  the  airspace  30  at  the  top  of  the  tank  to  drain 

35  from  the  baffle.  However,  it  will  be  appreciated  that 
the  baffle  could  be  made  in  other  shapes,  for  exam- 
ple  with  a  flat  upper  wall  so  that  the  baffle  is  generally 
disc  shaped.  If  the  outlet  pipe  20  extends  into  the  tank 
through  the  side  wall  or  bottom  wall  of  the  tank,  the 

40  baffle  need  not  be  provided  with  a  through  bore  to  re- 
ceive  the  pipe. 

In  the  embodiments  shown  in  Figures  3  and  4, 
the  disc  or  plate  (120  or  220)  fixed  to  the  lower  end 
of  outlet  pipe  20  to  retain  the  floating  baffle  may  also 

45  have  the  effect  of  acting  as  secondary  anti-vortex 
baffle,  preventing  the  formation  of  local  vortices  at 
the  opening  22  of  the  outlet  pipe  20,  further  reducing 
the  risk  of  air  being  drawn  into  the  pipe.  The  size  of 
the  disc  or  plate  may  be  chosen  to  provide  optimum 

so  effect  in  reducing  the  formation  of  vortices. 

Claims 

55  1.  An  unvented  water  heater  comprising  a  tank, 
means  for  heating  water  in  the  tank,  a  cold  water 
inlet  through  which  water  is  supplied  to  the  tank 
at  a  predetermined  pressure,  and  a  hot  water  out- 
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let  comprising  a  pipe  opening  into  the  tank  at  a  lo- 
cation  spaced  from  the  top  of  the  tank,  the  ar- 
rangement  being  such  that,  in  use,  the  water  lev- 
el  in  the  tank  is  above  the  location  of  the  outlet 
pipe  opening  but  below  the  top  of  the  tank,  a  vol-  5 
ume  of  air  being  maintained  below  the  water  level 
and  the  top  of  the  tank  to  accommodate  expan- 
sion  of  the  water  in  the  tank  as  it  is  heated,  in 
which  a  baffle  is  provided  adjacent  the  opening 
of  the  hot  water  outlet  or  at  the  surface  of  the  wa-  10 
ter  to  increase  the  distance  from  the  opening  to 
the  free  surface  of  the  water  in  tank. 

2.  A  water  heater  as  claimed  in  Claim  1,  in  which  the 
baffle  is  fixed  in  position  in  the  tank.  15 

3.  Awater  heater  as  claimed  in  Claim  2,  in  which  the 
baffle  comprises  a  horizontal  plate. 

4.  Awater  heater  as  claimed  in  Claim  3,  in  which  the  20 
hot  water  outlet  pipe  descends  vertically  to  an 
opening  below  the  water  level,  and  the  baffle 
comprises  a  horizontal  plate  surrounding  the 
opening  of  the  pipe. 

25 
5.  Awater  heater  as  claimed  in  Claim  4,  in  which  the 

tank  is  a  cylindrical  tank,  and  the  baffle  is  a  disc 
with  a  diameter  smaller  than  that  of  the  tank, 
mounted  adjacent  the  lower  end  of  the  pipe. 

30 
6.  Awater  heater  as  claimed  in  Claim  1,  in  which  the 

baffle  is  adapted  to  float  on  the  surface  of  water 
in  the  tank. 

7.  Awater  heater  as  claimed  in  Claim  6,  in  which  the  35 
baffle  is  a  flat  plate  of  material  lighter  than  water. 

8.  Awater  heater  as  claimed  in  Claim  6,  in  which  the 
baffle  is  a  hollow  body  having  a  flat  lower  wall 
which  engages  the  surface  of  water  in  the  tank.  40 

9.  Awater  heater  as  claimed  in  any  one  of  Claims  6 
to  8,  in  which  the  hot  water  outlet  pipe  descends 
vertically  to  an  opening  below  the  water  level, 
and  the  baffle  has  an  aperture  through  which  the  45 
outlet  pipe  extends,  the  aperture  being  slightly 
larger  than  the  pipe  in  horizontal  cross-section  so 
that  the  baffle  can  move  vertically  relative  to  the 
pipe. 

50 
10.  Awater  heater  as  claimed  in  any  one  of  Claims  6 

to  9,  in  which  the  baffle  is  shaped  so  that  it  covers 
almost  all  the  surface  of  the  water  in  the  tank. 
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