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Description 

The  invention  relates  to  boilers  in  which  water  is 
heated  by  electricity,  through  the  medium  of  a  core  of 
material  capable  of  storing  heat,  the  core  being  heat-  5 
ed  by  electrically  powered  heating  elements  and  heat 
from  the  core  being  transferred  to  a  secondary  circuit 
in  which  a  fluid,  commonly  water,  is  circulated,  as  in 
the  case  of  a  domestic  central  heating  or  hot  water 
system.  It  is  envisaged  that  such  electrically  heated  10 
boilers  be  used  in  place  of  gas,  oil  or  sol  id  fuel  boilers 
which  also  heat  fluid  secondary  circuit  in  a  way  which 
is  familiar. 

Electric  boilers  exist  which  include  a  core  and 
elements  as  referred  to  above,  and  in  which  transfer  15 
of  heat  from  the  core  to  the  secondary  circuit  is  ach- 
ieved  using  air  as  the  heat  transfer  medium.  Thus  air 
is  heated  by  the  core  and  the  heated  air  passes  over 
a  heat  exchanger  through  which  water  in  the  second- 
ary  circuit  passes.  A  more  recent  approach  to  an  elec-  20 
trie  storage  boiler  is  to  utilise  steam  as  the  medium  for 
transferring  heat  from  the  store  to  the  secondary  cir- 
cuit.  The  general  arrangement  which  has  been  pro- 
posed  has  a  core  of  material  capable  of  storing  heat, 
electrically  heated  element  means  in  the  core,  a  pri-  25 
mary  heating  circuit,  in  which  water  is  supplied  to  the 
base  of  boiling  tubes  which  pass  steam  upwards 
through  the  core  to  a  heat  exchanger,  from  which  con- 
densed  water  is  returned  to  the  base  of  the  boiling 
tubes,  losses  being  made  up  from  a  header  tank  or  30 
similar  arrangement,  and  a  secondary  heating  circuit 
portion  which  passes  through  the  heat  exchanger  and 
which  is  connected,  in  use,  to  a  secondary  heating  cir- 
cuit  in  a  conventional  way,  the  secondary  heating  cir- 
cuit  including  radiators  and/or  a  coil  for  heating  water  35 
in  a  domestic  hot  water  cylinder.  Such  an  electric  boi- 
ler  will  be  referred  to  hereinafter  as  "an  electric  boiler 
of  the  kind  described",  and  is  envisaged  as  a  substi- 
tute  for  a  gas,  oil  or  solid  fuel  boiler. 

Electric  boilers  as  defined  in  the  pre-characteris-  40 
ing  part  of  claim  1  are  known  from  DE-A-1  812340  and 
FR-A-1434485. 

A  practical  problem  with  electric  boilers  of  the 
kind  described  is  arranging  for  manageable  installa- 
tion  and  servicing,  for  example  replacement  of  heat-  45 
ing  elements  which  may  fail  from  time  to  time.  In  or- 
der  to  provide  a  satisfactorily  large  heat  store,  a  sub- 
stantial  weight  of  heat  storing  bricks  is  necessary  and 
it  is  desirable  to  be  able  to  install  and  service  the  boi- 
ler  from  a  single  direction,  preferably  from  the  front  so  50 
that  the  boiler  can  be  placed,  if  desired,  undera  work- 
ing  surface. 

According  to  the  invention,  there  is  provided  an 
electric  boiler  in  which  a  liquid  is  heated  by  means  of 
a  heat  storing  core,  the  core  consisting  of  a  multipli-  55 
city  of  first  heat  storing  bricks  and  being  heated  by 
electrically  powered  heating  elements,  and  heat  from 
the  core  is  transferred  to  a  primary  heating  circuit  in 

which  the  liquid  is  circulated,  the  primary  heating  cir- 
cuit  comprising  a  plurality  of  boiling  tubes  extending 
substantially  vertically  in  an  insulated  casing  sur- 
rounding  the  core,  the  casing  having  a  front  face,  a 
rear  face  and  two  side  faces,  said  boiling  tubes  being 
arranged  in  at  least  one  row  extending  essentially 
parallel  to  said  front  face,  said  first  bricks  lying  against 
the  boiling  tubes  and  having  side  face  profiles  formed 
to  provide  channels  for  accepting  part  of  a  boiling 
tube  whereby  a  combination  of  such  first  bricks  sur- 
rounds  a  length  of  boiling  tubes,  characterised  in  that 

said  front  face  is  openable  to  allow  installation 
of  the  core  and  access  thereto,  and 

between  the  side  faces  of  the  casing  and  the 
first  bricks  as  well  as  between  the  first  bricks  of  two 
adjacent  tubes  of  the  same  row  are  arranged  second 
bricks  which  do  not  engage  any  parts  of  the  boiling 
tubes. 

The  bricks  in  an  assembled  core  preferably  de- 
fine  channels  extending  from  front  to  rear  of  the  boi- 
ler,  the  heating  elements  being  elongate  and  located 
in  the  core  by  sliding  into  the  channels  from  the  front 
of  the  core.  Each  element  is  preferably  U-shaped.  The 
cross-sectional  profile  of  the  element  channels  and 
the  cross-section  of  the  heating  elements  are  prefer- 
ably  such  that  contact  is  achieved  between  a  portion 
of  the  external  surface  of  each  element  and  the  adja- 
cent  bricks. 

The  bricks  which  lie  against  the  boiling  tubes  may 
be  of  a  different  profile  from  the  second  bricks.  The 
second  bricks  preferably  have  planar  faces,  and  each 
brick  which  lies  against  the  boiling  tubes  preferably 
includes  not  only  the  boiling  tube  portion  accepting 
channel  but  groove  means  extending,  in  use,  in  a  di- 
rection  from  front  to  back  of  the  core,  which  groove 
means  defining  with  a  planar  face  of  a  second  brick 
at  least  one  channel  for  accepting  an  element.  Each 
groove  means  preferably  has  two  parallel  grooves 
such  that  each  pair  of  bricks  which  includes  a  second 
brick  defines  two  element  channels. 

The  core  preferably  comprises  a  plurality  of  brick 
and  boiling  tube  units,  each  unit  comprising  a  length 
of  boiling  tube,  a  pair  of  bricks  lying  against  and  sur- 
rounding,  between  them,  the  length  of  boiling  tube, 
and  a  pair  of  second  bricks,  each  lying  outside  and 
against  a  respective  one  of  the  boiling  tube  contact- 
ing  bricks  to  define  at  least  one  element  channel  on 
each  side  of  the  boiling  tube. 

The  largerthe  boiler  capacity,  the  largerthe  num- 
ber  of  brick  and  boiler  tube  units,  but  a  preferred  em- 
bodiment  envisages  a  boiler  tube  to  be  three  brick 
courses  high,  and  with  four  boiling  tubes,  a  total  of  for- 
ty-eight  bricks.  With  such  a  height,  a  boiler  with  two 
boiling  tubes  would  have  twenty-four  bricks,  and  a 
boiler  with  six  boiling  tubes  would  have  seventy-two 
bricks. 

The  insulated  casing  preferably  has  a  front  insu- 
lation  layer  including  slots  through  which  the  ele- 
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merits  pass  whereby  contacts  for  connecting  each 
element  to  an  electrical  supply  lie  on  the  side  of  the 
insulation  remote  from  the  core,  in  use. 

Metal  sheets,  for  example  of  stainless  steel,  may 
be  placed  within  and  tocoverthe  inner  surfaces  of  the 
insulation  on  the  side  walls,  base  and  top  of  the  cas- 
ing.  A  further  metal  sheet,  again  of  stainless  steel  for 
example,  may  be  placed  in  a  vertical  plane  adjacent 
walls  of  the  further  bricks. 

Preferably  a  header  tank  provided  for  the  boiler 
has  a  capacity  substantially  larger  than,  and  prefer- 
ably  at  least  double  the  capacity  of  the  primary  heat- 
ing  circuit. 

Preferably  the  composition  of  bricks  contacting  a 
boiling  tube  is  differentfrom  the  composition  of  bricks 
not  contacting  a  boiling  tube,  and  the  thermal  conduc- 
tivity  of  bricks  contacting  a  boiling  tube  is  greater  than 
the  thermal  conductivity  of  bricks  not  contacting  a 
boiling  tube. 

The  composition  of  the  bricks  lying  between  ele- 
ments  may  be  magnetiteand  the  composition  of 
bricks  between  an  element  and  a  boiling  tube  may  be 
a  mixture  of  magnetite  and  magnesite.  The  proportion 
of  magnetite  to  magnesite  may  be  varied  from  boiler 
to  boiler  to  achieve  particular  storage  and  heat  re- 
lease  characteristics. 

Preferably  the  edge  profiles  of  insulation  layers 
around  the  core  are  such  that  there  is  a  stepped  edge 
profile  on  at  least  one  of  and  preferably  both  insula- 
tion  layers  abutting  at  right  angles. 

By  way  of  example,  one  embodiment  of  an  elec- 
tric  boiler  according  to  the  invention  will  now  be  de- 
scribed  with  reference  to  the  accompanying  draw- 
ings,  in  which:- 

Figure  1  is  a  schematic  illustration  of  the  pipe- 
work  layout  of  a  boiler; 
Figure  2  is  a  plan  view  of  a  course  of  core  bricks 
in  the  boiler  of  Figure  1  having  four  boiling  tubes; 
Figure  3  is  a  sectional  view  along  the  lines  X-X  in 
Figure  2,  and  showing  one  element  in  position  for 
the  sake  of  example; 
Figure  4  is  an  exploded  view  of  the  course  of 
bricks  of  Figures  2  and  3; 
Figure  5  is  a  side  view  of  a  heating  element; 
Figure  6  is  a  plan  view  of  the  heating  element  of 
Figure  5; 
Figure  7  is  a  plan  view  of  side,  front  and  rear  in- 
sulation  of  the  casing; 
Figure  8  is  a  front  view  of  insulation  of  the  casing, 
but  without  base  and  front  insulation; 
Figure  9  is  a  side  view  of  top,  front  and  rear  insu- 
lation; 
Figure  10  is  a  plan  view  of  base  insulation; 
Figure  11  is  an  end  view  of  the  base  insulation  of 
Figure  10; 
Figure  12  is  a  view  of  a  header  tank  and  condens- 
ing  vent  as  incorporated  in  another  boiler  accord- 
ing  to  the  invention;  and 

Figure  13  is  a  schematic  illustration  of  an  alter- 
native  pipework  layout  for  a  boiler  according  to 
the  invention. 
Figure  1  shows  a  schematic  layout  of  pipework  in 

5  an  electric  boiler  1  0  according  to  the  invention.  A  pri- 
mary  heating  circuit  has  four  boiling  tubes  11  sur- 
rounded  in  an  assembled  boiler  by  a  core  of  heat  stor- 
ing  bricks  (not  shown  in  Figure  1).  Vaporizable  liquid, 
preferably  demineralised  water,  is  fed  to  the  base  of 

10  the  boiling  tubes  11  via  pipes  12  and  water  in  the  boil- 
ing  tubes  is  turned  to  steam  by  heat  in  the  core,  the 
steam  rising  from  the  boiling  tubes  to  a  heat  exchang- 
er  13  through  which  liquid  in  a  secondary  heating  cir- 
cuit  14  flows.  Steam  from  the  boiling  tubes  condens- 

15  es  in  the  heat  exchanger  13  while  giving  up  its  heat 
to  the  secondary  circuit  14,  condensed  steam  return- 
ing  via  pipe  1  5  and  motorised  valve  1  6  to  the  pipes  1  2. 
The  motorised  valve  16  is  opened  to  allow  the  primary 
heating  circuit  to  operate  if  there  is  a  demand  for  heat 

20  from  the  secondary  heating  circuit  14.  The  motorised 
valve  16  can  be  controlled,  for  example,  by  a  room 
thermostat  or  other  suitable  means  to  indicate  a  need 
for  heat. 

To  insure  an  adequate  level  of  fluid  in  the  primary 
25  heating  circuit,  a  header  tank  1  7  having  a  capacity  ap- 

proximately  twice  that  of  the  primary  heating  circuit 
is  able  to  feed  liquid  via  the  motorised  valve  16  to  the 
pipes  12.  Non-return  valve  1  8  is  provided  to  allow  wa- 
ter  to  return  to  the  header  tank  17  when  heat  is  not 

30  required  from  the  boiler  and  the  motorised  valve  16 
is  therefore  closed.  A  drain  cock  20  is  provided  to  al- 
low  the  header  tank  17  to  be  drained. 

When  the  motorised  valve  1  6  is  first  opened  after 
a  spell  of  the  primary  heating  circuit  being  closed,  air 

35  will  be  present  in  the  chamber  of  the  heat  exchanger 
13  and  it  is  necessary  to  allow  that  air  to  be  flushed 
out  of  the  heat  exchanger.  To  this  end,  a  capillary 
bleed  is  provided  from  the  heat  exchanger  1  3  into  the 
header  tank  17,  a  non-return  valve  22  being  fitted  to 

40  prevent  return  of  fluid  from  the  header  tank  1  7  to  the 
heat  exchanger  13.  Air  present  in  the  heat  exchanger 
13  can  be  flushed  through  the  capillary  21,  subse- 
quent  loss  of  steam  from  the  heat  exchanger  due  to 
the  permanent  presence  of  the  capillary  21  being 

45  negligible  when  the  system  if  fully  operational.  It  will 
be  appreciated  that  any  steam  passing  through  the 
capillary  21  will  have  condensed  during  passage 
through  the  capillary  lying  in  liquid  in  the  header  tank 
17. 

so  A  flow  heater  23  is  provided  in  the  secondary 
heating  circuit  to  provide  direct  heating  in  the  second- 
ary  heating  circuit  if  necessary.  A  control  system  pro- 
vides  apportionment  of  heat  supplied  to  the  second- 
ary  heating  circuit  from  the  flow  heater  23  or  the  heat 

55  exchanger  1  3.  The  presence  of  the  flow  heater  23  and 
the  control  system  therefore  is  the  subject  of  a  co- 
pending  Patent  application  of  today's  date. 

Figure  12  shows  the  header  tank  17  in  isolation. 

3 
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In  order  to  allow  liquid  to  be  drawn  from  the  header 
tank  17  ,  venting  to  atmosphere  must  take  place. 
Venting  takes  place  via  a  tube  coupling  130  to  which 
is  connected  a  small  bore  tube  131  .  A  preferred  bore 
for  the  tube  131  is  3mm  but  it  will  be  appreciated  that 
other  small  bore  tubes  may  be  used,  typically  in  the 
range  1mm  to  5mm  although  other  bores  may  be  ap- 
propriate  in  certain  circumstances.  The  tube  131  runs 
horizontally  in  an  upper  portion  and  bends  down- 
wards  at  point  132.  In  an  assembled  boiler,  the  tube 
131  would  exit  from  the  boiler  casing  on  the  header 
tank  side  of  the  bend  132.  From  the  bend  132,  the 
tube  131  extends  downwards  and  into  a  larger  bore 
tube  133,  in  this  embodiment  of  8mm  bore.  The  larger 
bore  tube  could  be  of  a  different  bore  from  8mm,  for 
example  within  the  range  5mm  to  10mm  although 
other  bores  could  be  used.  The  tube  131  extends  to 
the  lowest  point  of  the  larger  bore  tube  1  33,  the  larger 
bore  tube  133  then  rising  in  a  S  configuration  to  an 
outlet  134.  In  this  way,  there  is  a  long  condensation 
path  for  vapour  trying  to  leave  the  tube  133,  con- 
densed  vapour  forming  a  liquid  pool  rising  from  the 
lowest  point  of  the  tube  133. 

When  water  is  drawn  from  the  headertanktofeed 
the  primary  heating  circuit,  when  the  boiler  is  in  use, 
liquid  from  the  bottom  of  the  larger  bore  tube  133  is 
drawn  back  to  the  header  tank  through  the  small  bore 
tube  131.  The  smaller  the  volume  within  the  small 
bore  tube  131,  the  more  liquid  will  be  returned  to  the 
header  tank  for  a  given  displacement  of  water  from  it. 

Throughout  this  specification,  it  will  be  appreciat- 
ed  that  water  is  not  the  only  liquid  which  could  be  used 
in  the  primary  heating  circuit  although  it  is  the  prefer- 
red  vaporizable  liquid. 

The  advantage  of  this  embodiment  of  a  header 
tank  according  to  the  invention  is  that  evaporation 
losses  from  the  header  tank  are  minimised,  thereby 
reducing  the  frequency  at  which  the  header  tank  must 
be  refilled. 

Figure  2  shows  a  plan  view  of  a  core  of  bricks  sur- 
rounding  the  four  boiling  tubes  11.  Figure  2  shows 
one  course  of  heat  storing  bricks  and,  in  the  embodi- 
ment  shown,  there  are  sixteen  bricks  in  each  course, 
there  being  three  courses  of  bricks  in  all  making  forty- 
eight  bricks  in  the  entire  core. 

As  can  be  seen  in  Figures  2,  3  and  4,  Figure  3  be- 
ing  a  section  along  the  lines  X-X  in  Figure  2  and  Fig- 
ure  4  being  an  exploded  view  of  the  bricks,  two  dif- 
ferent  shapes  of  brick  are  used. 

Around  the  boiling  tubes  are  arranged  bricks  30 
of  a  first  shape  having  semi-circular  section,  vertical 
channels  32  formed  therein  such  that  two  bricks  30 
are  able  to  surround  a  single  boiling  tube  11  .  Addition- 
ally,  the  shaped  bricks  30  includes  horizontal  chan- 
nels  31  which  define  with  plain,  cuboidal  bricks  35 
heating  element  channels  36.  Into  which  elongate 
sheathed  heating  elements  40  can  be  slid.  One  such 
element  40  is  shown  in  a  channel  36  in  Figure  3. 

A  heating  element  40  is  shown  in  more  detail  in 
Figures  5  and  6,  the  element  40  being  of  the  sheathed 
type  and  being  of  elongate  U-shape.  As  can  be  seen 
in  Figure  3,  the  dimensions  of  the  element  channel  36 

5  are  such  that  the  sheath  of  the  element  makes  phys- 
ical  contact  with  curves  of  the  channel  36  to  provide 
enhanced  heat  transfer  from  the  element  to  adjacent 
bricks.  Legs  of  the  U-shape  element  40  are  held  to- 
gether  remote  from  the  base  of  the  U-shape  by  a 

10  mounting  plate  41.  In  assembling  a  boiler  10,  each 
heating  element  40  is  slid  into  a  respective  heating 
element  channel  36  in  the  core,  having  first  passed 
through  a  front,  slotted  insulation  slab  against  which 
the  mounting  plate  41  lies  adjacent  in  its  final  posi- 

15  tion.  This  arrangement  has  the  advantage  that  elec- 
trical  connections  42  through  which  power  is  supplied 
to  each  heating  element  40  are  insulated  from  the 
main  heat  of  the  core.  There  is  no  view  of  the  front  in- 
sulation  slab  of  the  boiler  10  but  it  will  be  appreciated 

20  that  the  front  insulation  slab  includes  a  number  of 
elongate  slots  for  engagement  by  the  heating  ele- 
ments  40  corresponding  to  the  number  of  heating  ele- 
ments  40  in  the  boiler  1  0  and  at  positions  correspond- 
ing  to  the  heating  element  channels  36  in  the  core. 

25  Wiring  connections  to  the  heating  elements  40  are  ar- 
ranged  conventionally  and  will  therefore  not  be  de- 
scribed  in  detail. 

The  material  of  the  heat  storing  bricks  30  and  35 
may  be  the  same,  for  example  magnetite  or  magne- 

30  site  or  a  mixture  of  the  two,  magnesite  having  a  higher 
thermal  conductivity  than  magnetite  which  can  be  ad- 
vantageous  in  transferring  heat  stored  in  the  core 
more  rapidly  to  the  boiling  tubes  11.  It  is  also  possible 
and  can  be  advantageous  for  particular  boiler  de- 

35  mands  to  form  the  shaped  bricks  30  of  a  material  hav- 
ing  higher  thermal  conductivity  than  the  plain  bricks 
35.  In  the  configuration  described,  it  is  the  shaped 
bricks  30  which  lie  against  the  boiling  tubes  and  an  in- 
crease  in  thermal  conductivity  of  the  shaped  bricks  30 

40  results  in  easier  passage  of  heat  to  the  boiling  tubes 
11.  Where  the  bricks  are  made  of  a  mixture  of  mag- 
netite  and  magnesite,  an  increase  in  thermal  conduc- 
tivity  can  be  achieved  by  increasing  the  proportion  of 
magnesite  in  the  bricks.  Forming  the  two  sorts  of 

45  bricks  of  different  compositions  is  economically  sen- 
sible  since  magnesite  is  significantly  more  expensive 
than  magnetite,  the  materials  having  similar  heat 
storing  capacities  but  different  thermal  conductivi- 
ties.  A  further  advantage  of  having  the  shaped  bricks 

so  30  with  a  higher  thermal  conductivity  is  that  it  pro- 
vides  a  better  direct  conduction  path  from  the  ele- 
ments  40  to  the  boiling  tubes  11  should  it  be  neces- 
sary  to  boost  the  core  temperature  while  heat  is  ac- 
tually  being  drawn  from  the  core  in  order  to  provide 

55  steam  for  the  heat  exchanger  1  3  to  heat  the  second- 
ary  circuit  14.  Efficiency  of  such  an  operation  is  thus 
increased. 

The  number  and  type  of  bricks  30  and  35  em- 

4 
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ployed  allows  filling  of  a  boiler  casing  to  be  achieved 
from  the  front  of  the  casing.  The  core  is  assembled 
by  first  placing  the  shaped  bricks  30  of  a  particular 
course  around  the  boiling  tubes  11  ,  thereby  leaving  a 
space  the  width  of  two  plain  bricks  35  between  the 
shaped  bricks  and  a  space  the  width  of  one  plain  brick 
35  between  respective  shaped  bricks  30  and  the  cas- 
ing  side  walls.  This  means  that  the  respective  course 
of  bricks  can  be  completed  simply  by  sliding  in  plain 
bricks  35  from  the  front.  In  the  particular  embodiment 
shown,  there  are  three  courses  of  bricks  and  each 
course  can  be  built  up  in  exactly  the  same  way,  plac- 
ing  of  the  shaped  bricks  in  position  being  straightfor- 
ward  in  view  of  the  amount  of  space  on  either  side  and 
positioning  of  the  plain  bricks  requiring  no  turning, 
simply  sliding  in  a  front  to  rear  direction. 

Once  the  core  has  been  assembled,  the  front  in- 
sulation  slab  is  placed  in  front  of  the  core  and  the  ele- 
ments  40  are  simply  slid  through  the  front  insulation 
slab  and  between  the  bricks  in  respective  element 
channels  36.  Thus,  assembly  is  achieved  entirely 
from  the  front  and  servicing  of  elements,  should  there 
be  a  failure,  is  likewise  achieved  through  the  front  of 
the  casing.  This  enables  the  boiler  to  be  fitted  under 
a  work  surface  and  yet  be  serviceable. 

Equipment  above  the  core  such  as  the  header 
tank,  heat  exchanger  and  flow  heater  are  also  ar- 
ranged  to  be  accessible  from  the  front. 

It  will  be  appreciated  that  with  a  core  of  bricks 
heated  to  temperatures  of  750°C  or  higher,  for  exam- 
ple  850°C,  and  with  it  being  desirable  to  minimise  heat 
loss  from  the  casing  since  the  boiler  is  designed  to 
supply  a  secondary  heating  circuit,  care  must  be  tak- 
en  to  maximise  the  efficiency  of  the  casing  insulation. 
Calcium  silicate  is  preferably  used  for  the  base  insu- 
lation,  and  microporous  insulation  is  preferably  used 
for  the  other  areas.  This  material  has,  however,  to  be 
treated  carefully,  and  without  protection,  there  is  a 
risk  of  damage  from  abrasion  when  sliding  in  bricks 
during  assembly  of  the  core.  Accordingly,  thin  sheets 
of  metal,  preferably  stainless  steel,  are  used  to  protect 
the  base,  side  and  top  insulation  in  the  casing.  These 
protective  sheets,  particularly  against  the  side  insu- 
lations,  have  an  additional  advantage  that,  at  high 
temperatures  the  sheets  tend  to  bow  and  thus  force 
inwardly  the  bricks  of  the  core  with  which  they  are  in 
contact.  This  has  an  effect  of  improving  physical  con- 
tact  between  the  shaped  bricks  and  the  boiling  tubes 
and  also  the  bricks  surrounding  the  heating  elements 
40.  An  additional  possibility  is  to  provide  a  thin  sheet 
of  metal,  for  example  stainless  steel,  extending  vert- 
ically  from  front  to  rear  of  the  core.  This  sheet  acts  ini- 
tially  as  a  shim  and  also  bows  at  high  temperatures 
to  enhance  the  effect  described  above  with  the  pro- 
tective  side  sheets. 

While  heat  losses  directly  through  the  wall  insu- 
lation  can  be  minimised,  a  consistent  problem  arises 
where  slabs  of  insulation  meet  at  a  right  angled  cor- 

ner.  To  minimise  corner  losses,  the  insulation  slabs 
have  been  designed  as  shown  in  Figures  7,  8,  9  and 
1  0  to  provide  at  every  corner  at  least  one  step  contact 
so  that  there  is  no  direct  heat  leakage  path  from  the 

5  core  to  outside  the  insulation.  This  is  achieved  by 
stepping  the  insulation  slabs  at  their  periphery,  the 
slabs  being  formed  either  in  one  piece  with  a  step  or 
in  two  pieces,  one  piece  being  of  smaller  dimensions 
than  the  other.  With  reference  to  Figure  7  (a  plan 

10  view),  rear  insulation  50  has  stepped  side  edge  pro- 
files  51  which  mate  with  stepped  side  edge  profiles 
52  of  side  insulation  panel  53,  54.  Front  insulation 
slab  55  has  plain  edges  and  locates  in  a  recess 
formed  by  steps  56  in  the  side  insulation  slabs  53  and 

15  54. 
Figure  8  shows  the  stepped  profiles  56  of  the  side 

insulation  slabs  53  and  54  and  that  the  stepped  ar- 
rangement  continues  to  the  top  of  the  side  insulation 
slabs  53,  54  to  mate  with  stepped  profile  in  top  insu- 

20  lation  57. 
Figure  9  shows  stepped  mating  of  top  and  rear  in- 

sulations  57  and  50  respectively  and  the  mating  of 
front  insulation  55  with  the  top  insulation  57. 

Figures  10  and  11  show  the  base  insulation  slab 
25  60  having  a  peripherally  stepped  profile  shown  in  Fig- 

ure  11.  Four  holes  61  are  provided  for  allowing  the 
base  insulation  slab  60  to  slide  over  the  boiling  tubes 
11  during  assembly. 

An  advantage  of  this  embodiment  of  the  invention 
30  is  that  installation  and  maintenance  of  the  boiler  can 

be  achieved  from  the  front  of  the  boiler.  Installation 
can  be  effected  by  plumbing  in  the  boiler  to  the  sec- 
ondary  circuit,  which  may  be  in  existence  already  or 
may  be  a  new  system,  before  the  core  is  built  in  the 

35  casing  and  then  building  the  core  around  the  boiling 
tubes  and  in  the  remainder  of  the  casing  space  from 
the  front  of  the  casing.  The  elements  are  then  insert- 
ed  from  the  front,  after  the  front  insulation  is  in  place, 
and  the  casing  is  then  closed  for  the  front  cover. 

40  Should  an  element  need  to  be  replaced,  the  front  cov- 
er  is  removed,  the  non-functioning  element  discon- 
nected  and  slid  out  and  a  replacement  element  slid  in 
and  connected.  The  flow  heater  is  arranged  so  that  its 
element  can  be  replaced  from  the  front  also.  The  in- 

45  sulation  profiles  minimise  heat  losses  at  corners.  The 
capillary  bleed  from  the  heat  exchanger  to  the  header 
tank  allows  convenient  flushing  of  air  when  use  of  the 
boiler  is  started  in  a  simple  fashion  and  with  negligible 
subsequent  steam  loss.  Providing  the  header  tank 

so  with  a  capacity  substantially  larger  than  the  capacity 
of  the  primary  heating  circuit  means  that  topping  up 
of  the  header  tank  can  be  infrequent,  it  being  desir- 
able  to  provide  for  topping  up  during  an  annual  main- 
tenance  inspection  of  the  boiler. 

55  With  specific  reference  to  Fig.  13  which  shows  an  al- 
ternative  pipework  layout  for  a  boiler,  the  pipework  in- 
cludes  boiling  tubes  (64),  a  heat  exchanger  (66)  and 
an  auxiliary  flow  heater  (68).  A  return  pipe  (70)  ex- 
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tends  from  the  primary  heating  circuit  to  the  header 
tank  (72).  The  top  of  the  return  pipe  is  above  the  water 
level  in  the  header  tank  at  all  times  so  that  water  can- 
not  pass  from  the  header  tank  down  the  return  pipe 
(70). 

When  the  secondary  heating  circuit  is  switched 
off,  it  is  advantageous  if  there  is  no  water  or  steam  left 
in  the  primary  heating  circuit  since  if  there  were,  this 
would  consume  energy  from  the  core  due  to  continual 
evaporation  and  condensation  of  the  water/steam. 
Accordingly,  in  order  to  remove  the  water  and  steam 
from  the  primary  heating  circuit  the  motor  valve  (74) 
is  closed  to  prevent  water  entering  the  primary  heat- 
ing  circuit  from  the  header  tank  (72)  and  the  solenoid 
valve  (76)  between  the  heat  exchanger  and  the  head- 
er  tank  (72)  is  also  closed.  Pressure  within  the  pri- 
mary  heating  circuit  then  forces  the  water/steam  in 
the  primary  circuit  up  the  return  pipe  (70)  and  into  the 
header  tank  (72).  No  water  from  the  header  tank  can 
pass  down  the  return  pipe  (70)  since  the  upper  end 
of  the  pipe  is  above  the  water  level  in  the  header  tank 
(72). 

The  header  tank  (72)  includes  a  sensor  (78)  to  de- 
termine  the  water  level  in  the  tank  (72)  and  hence 
when  additional  water  should  be  added  via  the  inlet 
(80).  When  the  water  level  in  the  header  tank  (72)  has 
fallen  below  a  predetermined  level,  the  sensor  (78)  is 
triggered  and  a  light  illuminates  on  the  control  panel 
of  the  boiler  appliance. 

In  a  preferred  embodiment  of  the  invention  the 
header  tank  is  made  of  plastics  material  which  en- 
ables  it  to  withstand  changes  in  internal  pressure  and 
temperature  by  virtue  of  its  suitable  properties.  Fur- 
ther,  the  heat  exchanger  is  more  efficient  if  it  is  made 
from  copper  rather  than  steel,  and  water  can  be 
drained  from  the  heat  exchanger  more  easily  if  the 
exchanger  is  angled  slightly  with  the  drain  pipe  (82) 
extending  from  its  lower  end. 

Claims 

1.  An  electric  boiler  in  which  a  liquid  is  heated  by 
means  of  a  heat  storing  core,  the  core  consisting 
of  a  multiplicity  of  first  heat  storing  bricks  (30)  and 
being  heated  by  electrically  powered  heating  ele- 
ments  (40),  and  heat  from  the  core  is  transferred 
to  a  primary  heating  circuit  in  which  the  liquid  is 
circulated,  the  primary  heating  circuit  comprising 
a  plurality  of  boiling  tubes  (11)  extending  sub- 
stantially  vertically  in  an  insulated  casing  sur- 
rounding  the  core,  the  casing  having  a  front  face, 
a  rearface  and  two  side  faces,  said  boiling  tubes 
being  arranged  in  at  least  one  row  extending  es- 
sentially  parallel  to  said  front  face,  said  first 
bricks  (30)  lying  against  the  boiling  tubes  (1  1)  and 
having  side  face  profiles  formed  to  provide  chan- 
nels  (31)  for  accepting  part  of  a  boiling  tube  (11) 

whereby  a  combination  of  such  first  bricks  (30) 
surrounds  a  length  of  boiling  tubes  (11),  charac- 
terised  in  that 

said  front  face  is  openable  to  allow  instal- 
5  lation  of  the  core  and  access  thereto,  and 

between  the  side  faces  of  the  casing  and 
the  first  bricks  (30)  as  well  as  between  the  first 
bricks  (30)  of  two  adjacent  tubes  of  the  same  row 
are  arranged  second  bricks  (35)  which  do  not  en- 

10  gage  any  parts  of  the  boiling  tubes  (11). 

2.  A  boiler  as  claimed  in  claim  1  ,  wherein  the  bricks 
(30,35)  in  an  assembled  core  define  channels 
(36)  extending  from  front  to  rear  of  the  boiler  for 

15  receiving  the  heating  elements  (40),  the  heating 
elements  (40)  being  elongate  and  located  in  the 
core  by  sliding  into  the  channels  (36)  from  the 
front  of  the  core. 

20  3.  A  boiler  as  claimed  in  claim  2,  wherein  the  cross- 
sectional  profile  of  the  element  channels  (36)  and 
the  cross-section  of  the  heating  elements  (40) 
are  such  that  contact  is  achieved  between  a  por- 
tion  of  the  external  surface  of  each  element  (40) 

25  and  the  adjacent  bricks  (30,  35). 

4.  A  boiler  as  claimed  in  any  preceding  claim, 
wherein  the  first  bricks  (30)  which  lie  against  the 
boiling  tubes  (11)  are  of  a  different  profile  to  that 

30  of  the  second  bricks  (35). 

5.  A  boiler  as  claimed  in  claim  4,  wherein  the  second 
bricks  (35)  have  planarfaces,  and  each  brick  (30) 
which  lies  against  the  boiling  tubes  (11)  includes 

35  not  only  the  boiling  tube  portion  accepting  chan- 
nel  (31)  but  groove  means  (32)  extending,  in  use, 
in  a  direction  from  front  to  back  of  the  core,  which 
groove  means  defining  with  a  planar  face  of  a 
second  brick  (35)  at  least  one  channel  (36)  for  ac- 

40  cepting  an  element  (40). 

6.  A  boiler  as  claimed  in  claim  5,  wherein  each 
groove  means  (32)  has  two  parallel  grooves  such 
that  each  pair  of  bricks  (30,35)  which  includes  a 

45  second  brick  (35)  defines  two  element  channels 
(36). 

7.  A  boiler  as  claimed  in  any  preceding  claim, 
wherein  the  core  comprises  a  plurality  of  brick 

so  and  boiling  tube  units,  each  unit  comprising  a 
length  of  boiling  tube  (11),  a  pair  of  bricks  (30)  ly- 
ing  against  and  surrounding,  between  them,  the 
length  of  boiling  tube  (11),  and  a  pair  of  second 
bricks  (35),  each  lying  outside  and  against  a  re- 

55  spective  one  of  the  boiling  tube  contacting  bricks 
(30)  to  define  at  least  one  element  channel  (36) 
on  each  side  of  the  boiling  tube  (11). 

6 
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8.  A  boiler  as  claimed  in  any  preceding  claim, 
wherein  the  boiler  includes  two  boiling  tubes  (11) 
and  twenty  four  bricks  (30,35),  or  four  boiling 
tubes  (11)  and  forty  eight  bricks  (30,35)  or  six 
boiling  tubes  (1  1)  and  seventy  two  bricks  (30,35). 

9.  A  boiler  as  claimed  in  any  preceding  claim, 
wherein  metal  sheets  are  placed  within  and  cover 
the  inner  surfaces  of  the  insulation  on  the  side 
walls,  base  and  top  of  the  casing. 

10.  A  boiler  as  claimed  in  any  preceding  claim, 
wherein  a  header  tank  (17)  provided  for  the  boiler 
has  a  capacity  at  least  double  the  capacity  of  the 
primary  heating  circuit. 

11.  A  boiler  as  claimed  in  any  preceding  claim, 
wherein  the  thermal  conductivity  of  bricks  (30) 
contacting  a  boiling  tube  (11)  is  greater  than  the 
thermal  conductivity  of  bricks  (35)  not  contacting 
a  boiling  tube  (11). 

12.  A  boiler  as  claimed  in  claim  11,  wherein  the  com- 
position  of  bricks  (35)  lying  between  elements 
(40)  is  magnetite  and  the  composition  of  bricks 
(30)  between  an  element  (40)  and  a  boiling  tube 
(11)  is  a  mixture  of  magnetite  and  magnesite. 

13.  A  boiler  as  claimed  in  any  preceding  claim, 
wherein  the  insulated  casing  includes  a  plurality 
of  insulating  layers  (50-57). 

14.  A  boiler  as  claimed  in  claim  13,  wherein  the  edge 
profiles  the  insulation  layers  (50-57)  are  such 
that  there  is  a  stepped  edge  profile  on  at  least 
one  of  the  insulation  layers  abutting  at  right  an- 
gles. 

Patentanspruche 

1  .  Elektrischer  Boiler,  in  dem  eine  Flussigkeit  durch 
einen  Warmespeicherkern  erwarmt  wird,  wel- 
cher  Kern  aus  einer  Vielzahl  von  ersten  Warme- 
speichersteinen  (30)  besteht  und  durch  elek- 
trisch  betriebene  Heizelemente  (40)  erhitzt  wird, 
wobei  Warme  von  dem  Kern  zu  einem  primaren 
Warmekreislauf  ubertragen  wird,  in  dem  die  Flus- 
sigkeit  umgewalzt  wird,  und  der  primare  Warme- 
kreislauf  eine  Vielzahl  von  Siederohren  (11)  auf- 
weist,  die  sich  im  wesentlichen  vertikal  in  einem 
isolierten  Gehause  erstrecken,  das  den  Kern  um- 
gibt  und  eine  Frontflache,  eine  ruckwartige  Fla- 
che  und  zwei  Seitenflachen  besitzt,  und  die  Sie- 
derohre  in  wenigstens  einer  Reihe  angeordnet 
sind,  die  sich  im  wesentlichen  parallel  zu  der 
Frontflache  erstreckt,  und  die  ersten  Steine  (30) 
an  den  Siederohren  (11)  anliegen  und  Profile  auf 

der  Seitenflache  haben,  die  so  ausgebildet  sind, 
urn  Kanale  (31)  zum  Aufnehmen  eines  Teils  eines 
Siederohres(11)  vorzusehen,  und  eine  Kombina- 
tion  von  derartigen  ersten  Steinen  (30)  einen  Ab- 

5  schnitt  der  Siederohre  (11)  umgibt,  dadurch  ge- 
kennzeichnet,  dali  die  Frontflache  geoffnet  wer- 
den  kann,  urn  eine  Installation  des  Kerns  und  den 
Zugriff  auf  diesen  zu  ermoglichen,  und  dali  so- 
wohl  zwischen  den  Seitenflachen  des  Gehauses 

10  und  den  ersten  Steinen  (30)  als  auch  zwischen 
den  ersten  Steinen  (30)  zweier  benachbarter 
Rohre  derselben  Reihe  zweite  Steine  (35)  ange- 
ordnet  sind,  die  mit  keinem  Teil  der  Siederohre 
(11)  in  Eingriff  sind. 

15 
2.  Boiler  nach  Anspruch  1,  bei  welchem  die  Steine 

(30,  35)  in  einem  zusammengesetzten  Kern  Ka- 
nale  (36)  begrenzen,  die  sich  von  der  Vorder-  bis 
zur  Ruckseite  des  Boilers  erstrecken,  urn  die 

20  Heizelemente  (40)  aufzunehmen,  wobei  die 
Heizelemente  (40)  langlich  sind  und  in  den  Kern 
eingelegt  werden,  indem  sie  von  der  Vorderseite 
des  Kerns  in  die  Kanale  (36)  eingeschoben  wer- 
den. 

25 
3.  Boiler  nach  Anspruch  2,  bei  welchem  das  Quer- 

schnittsprofil  der  Kanale  (36)  fur  die  Elemente 
und  der  Querschnitt  der  Heizelemente  (40)  so 
ausgebildet  sind,  dali  ein  Kontakt  zwischen  ei- 

30  nem  Bereich  der  aulieren  Oberf  lache  von  jedem 
Element  (40)  und  den  benachbarten  Steinen  (30, 
35)  erhalten  wird. 

4.  Boiler  nach  einem  der  vorhergehenden  Anspru- 
35  che,  bei  welchem  die  ersten  Steine  (30),  die  an 

den  Siederohren  (11)  anliegen,  ein  zu  den  zwei- 
ten  Steinen  (35)  unterschiedliches  Profil  aufwei- 
sen. 

40  5.  Boiler  nach  Anspruch  4,  bei  welchem  die  zweiten 
Steine  (35)  ebene  Flachen  aufweisen,  und  jeder 
Stein  (30),  der  an  den  Siederohren  (11)  anliegt, 
nicht  nurden  Kanal  (31)  zur  Aufnahme  eines  Ab- 
schnitts  eines  Siederohres  sondern  auch  nutar- 

45  tige  Mittel  (32)  beinhaltet,  die  sich  wahrend  des 
Gebrauchs  in  einer  Richtung  von  der  Vorder-  zur 
Ruckseite  des  Kerns  erstrecken,  wobei  die  nut- 
artigen  Mittel  mit  einer  ebenen  Flache  eines 
zweiten  Steins  (35)  wenigstens  einen  Kanal  (36) 

so  zur  Aufnahme  eines  Elementes  (40)  begrenzen. 

6.  Boiler  nach  Anspruch  5,  bei  welchem  jedes  nut- 
artige  Mittel  (32)  zwei  parallele  Nuten  besitzt,  so 
dali  jedes  Paar  Steine  (30,  35),  das  einen  zweiten 

55  Stein  (35)  beinhaltet,  zwei  Kanale  (36)  fur  die  Ele- 
mente  begrenzt. 

7.  Boiler  nach  einem  der  vorhergehenden  Anspru- 
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che,  bei  welchem  der  Kern  eine  Vielzahl  von  Ein- 
heiten  aus  Steinen  und  Siederohren  aufweist, 
wobei  jede  Einheit  einen  Abschnitt  eines  Sieder- 
ohres  (11),  ein  Paar  Steine  (30),  die  an  dem  Ab- 
schnitt  des  Siederohres  (11)  anliegen  und  zwi-  5 
schen  ihnen  den  Abschnitt  des  Siederohres  (11) 
umgeben,  und  ein  Paar  von  den  zweiten  Steinen 
(35)  aufweist,  die  jeweils  auf  der  Aulienseite  von 
und  an  den  entsprechenden  Steinen  (30),  die  in 
Kontakt  mit  dem  Siederohr  stehen,  liegen,  urn  10 
wenigstens  einen  Kanal  (36)  fur  ein  Element  auf 
jeder  Seite  des  Siederohres  (11)  zu  begrenzen. 

8.  Boiler  nach  einem  der  vorhergehenden  Anspru- 
che,  bei  welchem  der  Boiler  zwei  Siederohre  (11)  15 
und  vierundzwanzig  Steine  (30,  35)  odervier  Sie- 
derohre  (11)  und  achtundvierzig  Steine  (30,  35) 
odersechs  Siederohre  und  zweiundsiebzig  Stei- 
ne  (30,  35)  aufweist. 

20 
9.  Boiler  nach  einem  der  vorhergehenden  Anspru- 

che,  bei  welchem  innerhalb  des  Gehauses  Me- 
tallplatten  angeordnet  sind,  die  die  inneren  Ober- 
flachen  der  Isolation  an  den  Seitenwanden,  der 
Unterseite  und  der  Oberseite  des  Gehauses  be-  25 
decken. 

10.  Boiler  nach  einem  der  vorhergehenden  Anspru- 
che,  bei  welchem  ein  Wasserkasten  (17)  fur  den 
Boiler  vorgesehen  ist,  der  ein  Aufnahmevermo-  30 
gen  besitzt,  das  mindestens  doppelt  so  groli  wie 
das  Aufnahmevermogen  des  primaren  Warme- 
kreislaufs  ist. 

11.  Boiler  nach  einem  der  vorhergehenden  Anspru-  35 
che,  bei  welchem  die  Warmeleitfahigkeit  der  Stei- 
ne  (30),  die  in  Kontakt  mit  einem  Siederohr  (11) 
stehen,  grolier  als  die  Warmeleitfahigkeit  der 
Steine  (35)  ist,  die  nicht  in  Kontakt  mit  einem  Sie- 
derohr  (11)  stehen.  40 

12.  Boiler  nach  Anspruch  11,  bei  welchem  die  Zu- 
sammensetzung  der  Steine,  die  zwischen  den 
Elementen  (40)  liegen,  aus  Magnetit  ist,  und  die 
Zusammensetzung  der  Steine  (30)  zwischen  ei-  45 
nem  Element  (40)  und  einem  Siederohr  (11)  eine 
Mischung  aus  Magnetit  und  Magnesit  ist. 

13.  Boiler  nach  einem  der  vorhergehenden  Anspru- 
che,  bei  welchem  das  isolierte  Gehause  eine 
Vielzahl  von  Isolierschichten  (50  -  57)  beinhaltet. 

14.  Boiler  nach  Anspruch  13,  bei  welchem  die  Kan- 
tenprof  ile  der  Isolierschichten  (50  -  57)  so  ausge- 
bildet  sind,  dali  ein  abgestuftes  Eckprofil  bei  we- 
nigstens  einer  der  Isolierschichten  vorhanden  ist, 
die  im  rechten  Winkel  aneinander  anstolien. 

Revendications 

1.  Chaudiere  electrique  dans  laquelle  un  liquide  est 
chauffe  au  moyen  d'un  garnissage  accumulateur 

5  de  chaleur,  le  garnissage  etant  constitue  d'une 
multiplicity  de  premieres  briques  d'accumulation 
de  chaleur  (30)  et  etant  chauffe  par  des  elements 
chauffants  electriques  (40),  et  la  chaleur  prove- 
nant  du  garnissage  est  transferee  a  un  circuit  de 

10  chauffage  primaire  dans  lequel  le  liquide  est  mis 
en  circulation,  le  circuit  de  chauffage  primaire 
comprenant  une  pluralitede  tubes  bouilleurs  (11) 
qui  s'etendent  en  substance  verticalement  dans 
une  enveloppe  isolee  entourant  le  garnissage, 

15  I'enveloppe  comportant  une  face  avant,  une  face 
arriere  et  deux  faces  laterales,  les  tubes  bouil- 
leurs  etant  disposes  en  au  moins  une  rangee 
s'etendant  en  substance  parallelement  a  la  face 
avant,  les  premieres  briques  (30)  etant  disposees 

20  contre  les  tubes  bouilleurs  (11)  et  comportant 
des  faces  laterales  profilees  de  maniere  a  pre- 
senter  des  canaux  (31)  destines  a  accepter  une 
partie  d'un  tube  bouilleur  (11),  de  sorte  qu'une 
combinaison  de  ces  premieres  briques  (30)  en- 

25  toure  une  longueur  des  tubes  bouilleurs  (11),  ca- 
racterisee  en  ce  que  : 

la  face  avant  peut  etre  ouverte  pour  per- 
mettre  I'installation  du  garnissage,  et  pour  pou- 
voir  acceder  a  celui-ci,  et 

30  entre  les  faces  laterales  de  I'enveloppe  et 
les  premieres  briques  (30)  ainsi  qu'entre  les  pre- 
mieres  briques  (30)  de  deux  tubes  adjacents  de 
la  meme  rangee  sont  disposees  des  secondes 
briques  (35)  qui  ne  sont  pas  en  contact  avec  des 

35  parties  quelconques  des  tubes  bouilleurs  (11). 

2.  Chaudiere  suivant  la  revendication  1,  dans  la- 
quelle  les  briques  (30,  35)  dans  un  garnissage 
assemble  def  inissent  des  canaux  (36)  qui  vont  de 

40  I'avant  a  I'arriere  de  la  chaudiere  et  qui  sont  des- 
tines  a  recevoirdes  elements  chauffants  (40),  les 
elements  chauffants  (40)  etant  oblongs  et  etant 
installes  dans  le  garnissage  par  introduction 
dans  les  canaux  (36)  depuis  I'avant  du  garnissa- 

45  ge. 

3.  Chaudiere  suivant  la  revendication  2,  dans  la- 
quelle  le  prof  il  en  coupe  transversale  des  canaux 
a  elements  (36)  et  la  section  transversale  des 

so  elements  chauffants  (40)  sont  tels  qu'un  contact 
est  realise  entre  une  partie  de  la  surface  externe 
de  chaque  element  (40)  et  les  briques  adjacentes 
(30,  35). 

55  4.  Chaudiere  suivant  Tune  quelconque  des  revendi- 
cations  precedentes  dans  laquelle  les  premieres 
briques  (30)  qui  sont  disposees  contre  les  tubes 
bouilleurs  (11)  sont  d'un  profil  different  de  celui 
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des  secondes  briques  (35). 

5.  Chaudiere  suivant  la  revendication  4,  dans  la- 
quelle  les  secondes  briques  (35)  comportent  des 
faces  planes  et  chaque  brique  (30)  qui  est  dispo-  5 
see  contre  les  tubes  bouilleurs  (11)  comprend 
non  seulement  le  canal  (31)  recevant  une  partie 
de  tube  bouilleur,  mais  egalement  des  moyens  a 
rainures  (32)  qui  s'etendent,  en  pratique,  dans 
une  direction  allant  de  I'avant  vers  I'arriere  du  10 
garnissage,  ces  moyens  a  rainures  definissant, 
avec  une  face  plane  d'une  seconde  brique  (35), 
au  moins  un  canal  (36)  destine  a  recevoir  un  ele- 
ment  (40). 

15 
6.  Chaudiere  suivant  la  revendication  5,  dans  la- 

quelle  chaque  moyen  a  rainures  (32)  comporte 
deux  rainures  paralleles  telles  que  chaque  paire 
de  briques  (30,  35)  qui  comprend  une  seconde 
brique  (35)  definit  deux  canaux  a  elements  (36).  20 

7.  Chaudiere  suivant  I'une  quelconque  des  revendi- 
cations  precedentes  dans  laquelle  le  garnissage 
comprend  une  plurality  d'unites  briques-tube 
bouilleur,  chaque  unite  comprenant  une  longueur  25 
de  tube  bouilleur  (11),  une  paire  de  briques  (30) 
disposees  contre  la  longueur  de  tube  bouilleur 
(11)  et  I'enserrant  entre  elles,  et  une  paire  de  se- 
condes  briques  (35)  disposees  chacune  a  I'exte- 
rieurd'une  brique  respective  (30)  en  contact  avec  30 
le  tube  bouilleur  et  contre  celle-ci  pour  def  inir  au 
moins  un  canal  a  element  (36)  de  chaque  cote  du 
tube  bouilleur  (11). 

8.  Chaudiere  suivant  I'une  quelconque  des  revendi-  35 
cations  precedentes  dans  laquelle  sont  prevus 
deux  tubes  bouilleurs  (11)  etvingt-quatre  briques 
(30,  35)  ou  quatre  tubes  bouilleurs  (11)  et  qua- 
rante-huit  briques  (30,  35)  ou  six  tubes  bouilleurs 
(11)  et  septante-deux  briques  (30,  35).  40 

9.  Chaudiere  suivant  I'une  quelconque  des  revendi- 
cations  precedentes  dans  laquelle  des  toles  sont 
placees  dans  I'enveloppe  et  couvrent  les  surfa- 
ces  internes  de  I'isolation  prevue  sur  les  parois  45 
laterales,  la  base  et  le  dessus  de  I'enveloppe. 

10.  Chaudiere  suivant  I'une  quelconque  des  revendi- 
cations  precedentes  dans  laquelle  un  reservoir 
collecteur  (1  7)  prevu  pour  la  chaudiere  a  une  ca-  50 
pacite  au  moins  double  de  celle  du  circuit  de 
chauffage  primaire. 

11.  Chaudiere  suivant  I'une  quelconque  des  revendi- 
cations  precedentes  dans  laquelle  la  conductivity  55 
thermique  des  briques  (30)  en  contact  avec  un 
tube  bouilleur  (11)  est  superieure  a  la  conductivi- 
ty  thermique  des  briques  (35)  qui  ne  sont  pas  en 

contact  avec  un  tube  bouilleur  (11). 

12.  Chaudiere  suivant  la  revendication  11,  dans  la- 
quelle  la  composition  des  briques  (35)  disposees 
entre  des  elements  (40)  est  de  la  magnetite  et  la 
composition  des  briques  (30)  disposees  entre  un 
element  (40)  et  un  tube  bouilleur  (11)  est  un  me- 
lange  de  magnetite  et  de  magnesite. 

13.  Chaudiere  suivant  I'une  quelconque  des  revendi- 
cations  precedentes  dans  laquelle  I'enveloppe 
isolee  comprend  plusieurs  couches  d'isolation 
(50-57). 

14.  Chaudiere  suivant  la  revendication  13,  dans  la- 
quelle  les  prof  Ms  marginaux  des  couches  d'isola- 
tion  (50-57)  sont  tels  que  Ton  obtienne  un  prof  il 
marginal  a  gradin  sur  au  moins  une  des  couches 
d'isolation  se  touchant  a  angle  droit. 
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