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(54)  A  thermosiphon  radiator 

(57)  A  radiator  (1)  of  the  thermosiphon  type  has  a 
plurality  of  mutually  isolated  compartments  (5)  connect- 
ed  in  a  planar  array.  The  vaporising  fluid  (7)  in  each  com- 
partment  is  heated  by  a  fluid,  another  suitable  heat 

source,  which  flows  or  is  dispersed  externally  of  each 
compartment.  The  isolation  of  the  compartments  and 
external  location  of  the  heat  source  increase  the  overall 
efficiency  of  the  radiator. 
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Description 

This  invention  relates  to  thermosiphon  radiators 
and  is  particularly,  but  not  exclusively,  concerned  with 
thermosiphon  radiators  suitable  for  use  in  a  central  heat- 
ing  system. 

Known  thermosiphon  radiators,  such  as  described 
in  British  Patent  Application  No  2  099  980A,  comprise 
a  casing  enclosing  a  chamber  evacuated  of  inconden- 
sible  gases  and  partially  filled  with  a  vaporising  liquid, 
and  a  heat  source  at  the  bottom  of  the  chamber  for  heat- 
ing  the  vaporising  liquid.  Actuation  of  the  heat  source, 
which  can  be  a  pipe  through  which  hot  water  is  passed, 
vaporises  the  liquid  which  rises  upwardly  and  condens- 
es  on,  and  thereby  heats,  the  walls  of  the  chamber.  The 
condensate  flows  down  to  the  bottom  of  the  chamber 
under  the  force  of  gravity  and  is  thereafter  repeatedly 
recycled  in  the  same  manner. 

In  comparison  with  a  conventional  panel  radiator 
containing  pressurised  water,  a  thermosiphon  radiator 
has  several  advantages.  For  instance,  a  conventional 
panel  radiator  requires  welding  to  reinforce  the  structure 
and  is  typically  formed  from  steel  sheets  approximately 
1  .25  mm  thick.  As  a  thermosiphon  radiator  is  not  pres- 
surised  it  can  be  formed  without  reinforcement  of  the 
radiator  structure  and  it  can  be  manufactured  from  steel 
sheet  approximately  0.8  mm  thick.  Further,  thermosi- 
phon  radiators  have  a  lower  thermal  inertia  than  con- 
ventional  radiators. 

The  known  thermosiphon  radiators  have  limited  ef- 
ficiency,  however,  as  the  average  maximum  tempera- 
ture  is  approximately  equal  to  the  outlet  temperature  of 
the  heating  water,  e.g.  if  the  inlet  temperature  and  outlet 
temperature  of  the  heating  water  are  90°C  and  70°C  re- 
spectively,  the  average  temperature  of  the  thermosi- 
phon  radiator  would  be  slightly  less  than  70°C.  In  con- 
trast,  a  conventional  hot  water  radiator  has  an  average 
maximum  temperature  approximately  equal  to  the  me- 
dian  of  the  inlet  and  outlet  temperatures,  i.e.  80°C  when 
the  inlet  and  outlet  temperatures  are  90°C  and  70°C. 
Hence  the  thermal  emission  efficiency  of  known  ther- 
mosiphon  radiators  is  about  20%  less  than  that  of  com- 
parable  hot  water  radiators.  (Currently  standardised 
tests  of  the  emission  efficiency  of  radiators  are  based 
on  inlet  and  outlet  temperatures  of  90°C  and  70°C  re- 
spectively;  these  temperatures  are  used  throughout  the 
specification  by  way  of  example  only.) 

The  present  invention  addresses  the  above  draw- 
back  and  accordingly  provides  a  thermosiphon  radiator 
comprising  a  plurality  of  mutually  isolated  compart- 
ments  connected  in  juxtaposition  in  a  predetermined  ar- 
ray  and  each  containing  a  vaporising  fluid,  and  heating 
means  for  heating  the  vaporising  fluid  in  each  compart- 
ment. 

As  the  compartments  are  isolated  from  each  other, 
each  compartment  will  have  an  average  maximum  tem- 
perature  determined  by  the  temperature  of  the  heat 
source  in  that  compartment.  Thus  where  the  heat 

source  is  hot  water,  the  average  maximum  temperature 
for  each  compartment  is  the  local  outlet  temperature  of 
the  heating  water  leaving  the  compartment.  Therefore, 
the  average  maximum  temperature  of  the  entire  radia- 

5  tor,  i.e.  of  all  the  compartments  taken  together,  is  higher 
than  the  outlet  temperature  of  the  heating  water  leaving 
the  radiator,  and  the  thermal  emission  efficiency  of  the 
radiator  is  thereby  increased. 

According  to  another  aspect  the  present  invention 
10  provides  athermosiphon  radiator  comprising  a  compart- 

ment  containing  a  vaporising  fluid,  and  heating  means 
for  heating  the  vaporising  fluid  in  the  compartment,  char- 
acterised  in  that  the  heating  means  is  disposed  exter- 
nally  of  the  compartment. 

is  With  the  heating  means  located  externally  of  the 
compartments,  in  addition  to  heating  the  vaporising  flu- 
id,  the  heating  means  can  transfer  heat  directly  to  the 
surrounding  air.  The  externally  disposed  heating  means 
has  an  average  temperature  approximately  equal  to  the 

20  median  of  the  radiator  inlet  and  outlet  temperatures.  The 
external  heating  means  contributes  to  the  total  heat  out- 
put  of  the  radiator  and  thereby  increases  the  overall 
thermal  emission  efficiency  of  the  radiator. 

Preferably,  a  radiator  according  to  either  aspect  of 
25  the  invention  comprises  five  or  more  compartments. 

A  clear  understanding  of  the  invention  will  be  gained 
from  the  following  detailed  description  given  with  refer- 
ence  to  the  accompanying  drawings  in  which: 

30  Figure  1  is  a  front  elevation  of  a  thermosiphon  radi- 
ator  according  to  the  present  invention; 
Figure  2  is  a  side  view  of  the  radiator  shown  in  Fig- 
ure  1  ; 
Figure  3  is  an  enlarged  cross-section  taken  along 

35  the  line  A-A'  in  Figure  1  ; 
Figures  4  and  5  are  enlarged  side  views  of  the  top 
and  bottom  of  the  radiator  in  Figure  1  respectively 
shown  partially  cut  away; 
Figures  6  and  7  are  front  and  plan  views  respective- 

40  |y  of  an  alternative  embodiment  of  a  thermosiphon 
radiator  according  to  the  present  invention; 
Figures  8  and  9  are  front  views  of  modified  con- 
structions  of  the  radiators  shown  in  Figures  6  and  1 
respectively;  and 

45  Figure  10  is  a  cross-sectional  view  similar  to  that 
shown  in  Figure  5  depicting  an  alternative  construc- 
tion  of  the  radiator. 

A  thermosiphon  radiator  1  has  a  casing  including  a 
so  front  wall  2  and  a  rear  wall  3,  and  formed  from  a  good 

heat  conductive  material,  e.g.  steel  or  aluminium.  The 
front  wall  2  has  ten  transverse  troughs  or  channels  4, 
the  edges  of  which  are  fixed  securely  by  welding,  gluing 
or  any  other  suitable  method  to  the  substantially  unipla- 

55  nar  rear  wall  3  to  form  ten  sealed  generally  upright  par- 
allelpiped  compartments  5.  Each  of  the  compartments 
5  is  partially  filled  by  a  vaporising  liquid  7,  e.g.  water, 
ethanol,  methanol,  freon,  or  a  mixture  of  any  two  or  more 
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thereof,  and  the  remainder  of  the  compartment  is  sub- 
stantially  evacuated.  Each  compartment  is  provided 
with  a  port  6  at  the  top  of  the  rear  wall  for  evacuating 
incondensible  gases  and  filling  with  the  vaporising  liq- 
uid,  the  port  being  closed  either  by  a  valve  or  by  being 
permanently  sealed  after  filling  of  the  compartment.  At 
the  base  of  the  radiator  1  ,  an  elongate  generally  rectan- 
gular  conduit  or  tube  8  is  attached  to  the  casing  and  de- 
fines  flow  paths  extending  along  the  radiator  either  side 
of  the  basal  ends  of  compartments  5.  Pipe  connectors 
9  and  10  are  provided  at  opposite  ends  of  the  conduit 
and  define  an  inlet  and  outlet  for  heating  fluid,  such  as 
in  a  hot  water  central  heating  system.  Optionally,  a  mul- 
titude  of  fins  11  ,  e.g.  provided  by  a  pressed  sheet  of  alu- 
minium  or  steel,  are  secured  to  the  rear  wall  3  to  speed 
the  dissipation  of  heat  from  the  panel  radiator  1  to  the 
surrounding  air  in  a  manner  known  perse. 

Figures  6  and  7  show  an  alternative  embodiment  of 
the  invention  having  ten  sealed  generally  ovoid  tubes 
20  forming  respective  upright  compartments  5.  The  low- 
er  ends  of  the  tubes  are  sealingly  connected  to  and  ex- 
tend  into  a  conduit  8  which  supports  the  tubes  20  in  a 
uniplanar  array  and  defines  flow  paths  for  a  heating  liq- 
uid  extending  along  the  radiator  and  either  side  of  each 
tube  20.  Pipe  connectors  9,10  are  located  at  opposite 
ends  of  the  conduit.  In  the  modified  construction  of  Fig- 
ure  8,  the  pipe  connectors  9,10  are  located  adjacent 
each  other,  the  conduit  8  being  partitioned  to  define  a 
circular  flow  path  for  the  heating  fluid  from  the  inlet  to 
the  outlet.  The  adjacent  pipe  connectors  may  be  at  any 
convenient  position  along  the  radiator  e.g.  centrally  lo- 
cated  as  shown,  or  disposed  at  one  end  of  the  radiator. 
At  their  lower  ends  the  compartments  5  can  be  shaped, 
e.g.  arcuate  or  vee  shaped,  to  promote  the  central  col- 
lection  of  condensate  (see  Figures  6  and  9)  and  to  en- 
hance  and  equalise  the  flow  of  heating  liquid  around  the 
lower  ends  of  the  compartments  to  improve  the  heat  ex- 
change  efficiency  between  the  heating  liquid  and  the  va- 
porising  liquid  within  the  tubes  20. 

A  mesh  or  wick  21  can  be  provided  on  the  interior 
of  the  compartments  5  adjacent  to  conduit  8  to  enhance 
the  evaporation  of  the  vaporising  liquid  by  providing  a 
greater  surface  area  for  evaporation  and/or  to  enhance 
transfer  heat  to  the  liquid.  The  mesh  abuts  the  interior 
of  each  compartment  adjacent  the  heating  means,  and 
it  retains  the  vaporising  liquid  by  capillary  action. 

Each  compartment  may  be  formed  with  a  forwardly 
inclined  step  (see  Figure  10)  to  align  the  front  wall  of  the 
conduit  and  the  front  walls  of  the  compartments  protrud- 
ing  above  the  conduit  to  thereby  improve  the  aesthetic 
appearance  of  the  radiator. 

In  operation,  hot  water  or  other  suitable  fluid  from  a 
boiler  is  supplied  to  the  inlet  9,  e.g.  at  approximately 
90°C,  flows  through  the  conduit  8  and  leaves  the  radia- 
tor  1  through  the  outlet  10,  e.g.  at  approximately  70°C, 
having  given  up  its  heat  by  raising  the  temperature  of 
the  conduit  8  and  the  parts  of  the  walls  of  the  compart- 
ments  5,  defined  by  the  casing  2,3  in  the  embodiment 

of  Figures  1  -5  and  by  the  tubes  20  in  the  embodiments 
of  Figures  6-9,  located  within  the  conduit  by  conduction. 
The  conduit  8  radiates  heat  to  the  surrounding  air.  The 
vaporising  liquid  7  within  the  compartments  5,  heated 

5  by  the  interior  walls  of  the  compartment  5  directly  or  via 
the  mesh  or  wick  21  ,  is  evaporated  and  rises  upwardly 
to  heat  the  upper  portions  of  the  compartments,  from 
which  heat  is  transferred  to  the  surrounding  air,  before 
condensing  and  flowing  down  again  under  the  force  of 

10  gravity.  The  vaporising  fluid  in  its  fully  condensed  state 
occupies  more  than  50%  of  the  volume  of  each  com- 
partment  contained  within  the  conduit  8,  and  preferably 
it  occupies  between  70%  and  100%  of  the  internal  vol- 
ume.  A  smaller  volume  of  liquid  will  be  appropriate  if  a 

is  mesh  or  wick  is  included  in  the  compartment.  The  tem- 
perature  of  each  compartment  5  is  approximately  equal 
to  the  lowest  temperature  of  fluid  in  the  adjacent  section 
of  the  conduit  8  responsible  for  heating  the  vaporising 
liquid  in  that  compartment.  Thus,  assuming  the  inlet  and 

20  outlet  temperatures  of  the  heating  water  are  as  men- 
tioned  above  and  the  drop  in  temperature  of  the  fluid  in 
the  conduit  is  linear,  the  compartments  viewed  from  left 
to  right  in  Figure  1  ,  are  heated  to  88°C,  86°C,  72°C 
and  70°C.  Hence  the  average  maximum  temperature  of 

25  all  the  compartments,  and  thereby  the  radiator,  is  ap- 
proximately  79°C.  This  is  comparable  to  the  maximum 
average  temperature  of  a  conventional  hot  water  radia- 
tor  and  compares  very  favourably  with  the  maximum  av- 
erage  temperature  of  known  thermosiphon  radiators. 

30  The  location  of  the  conduit  8  externally  of  the  com- 
partments  allows  the  transfer  of  heat  directly  to  the  sur- 
rounding  air  as  well  as  to  the  fluid  in  the  compartments. 
When  compared  with  conventional  thermosiphon  radi- 
ators  which  have  a  conduit  disposed  internally  of  their 

35  compartment,  the  external  location  of  the  conduit  can 
improve  the  contribution  of  the  conduit  to  the  thermal 
efficiency  of  the  radiator  by  around  20%. 

Various  modifications  to  the  above  described  radi- 
ator  are  possible  without  departing  from  the  scope  of  the 

40  claims  and,  in  particular,  it  is  to  be  appreciated  that  any 
source  of  heat,  e.g.  an  electrical  element,  could  be  used 
to  heat  the  vaporising  fluid.  However,  the  invention  is 
especially  suited  to  thermosiphon  radiators  employing 
a  fluid  as  a  heat  source,  as  described  above  wherein  an 

45  appreciable  cooling  of  the  heating  fluid  occurs  as  it  pass- 
es  through  the  conduit  8.  Further  the  heat  source  could 
be  provided  on  one  side  of  the  compartments,  rather 
than  on  both  sides  as  specifically  described.  Also,  al- 
though  the  described  embodiment  of  the  radiator  has 

so  ten  compartments,  any  number  of  compartments  could 
be  provided. 

Claims 
55 

1.  A  thermosiphon  radiator  (1)  comprising  a  plurality 
of  mutually  isolated  compartments  (5)  connected  in 
juxtaposition  in  a  predetermined  array  and  each 

3 
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containing  a  vaporising  fluid  (7),  and  heating  means 
(8)  for  heating  the  vaporising  fluid  in  each  compart- 
ment. 

2.  A  radiator  according  to  claim  1  ,  wherein  the  heating 
means  are  disposed  externally  of  the  compart- 
ments. 

3.  A  radiator  according  to  claim  1  or  2,  wherein  the 
compartments  comprise  upwardly  extending  cavi- 
ties  enclosed  by  a  casing. 

4.  A  radiator  according  to  any  one  of  claims  1  or  2, 
wherein  the  compartments  are  formed  by  elongate 
tubes  (20). 

5.  A  radiator  according  to  any  one  of  the  preceding 
claims,  wherein  five  or  more  compartments  are  pro- 
vided. 

6.  A  radiator  according  to  any  one  of  claims  1  to  5, 
wherein  the  number  of  compartments  is  from  7  to 
13. 

anol,  freon  or  a  mixture  thereof. 

14.  A  radiator  according  to  any  one  of  the  preceding 
claims,  wherein  the  heating  means  comprises  an 

5  electrical  heating  element. 

15.  A  central  heating  system  including  one  or  more  ra- 
diators  as  claimed  in  any  one  of  claims  1  to  14. 

7.  A  thermosiphon  radiator  (1)  comprising  a  sealed  25 
compartment  (5)  containing  vaporising  fluid  (7),  and 
heating  means  (8)  for  heating  the  vaporising  liquid 
in  the  compartment,  characterised  in  that  the  heat- 
ing  means  is  disposed  externally  of  the  compart- 
ment.  30 

8.  A  radiator  according  to  claim  any  one  of  the  preced- 
ing  claims,  wherein  a  mesh  (21)  abuts  the  interior 
of  the  or  each  compartment  adjacent  the  heating 
means.  35 

9.  A  radiator  according  to  any  one  of  claims  1  to  8, 
wherein  the  heating  means  comprises  a  passage 
for  a  heating  fluid. 

40 
10.  A  radiator  according  to  claim  9,  wherein  the  pas- 

sage  for  heating  fluid  includes  flow  paths  extending 
along  opposite  sides  of  the  or  each  compartment. 

11.  A  radiator  according  to  claim  9  or  10,  wherein  the  45 
passage  is  defined  by  an  elongate  conduit  sur- 
rounding  a  lower  end  portion  of  the  or  each  com- 
partment. 

12.  A  radiator  according  to  any  one  of  the  preceding  so 
claims,  wherein  in  the  or  each  compartment  the  va- 
porising  fluid  in  its  liquid  state  occupies  between 
70%  and  100%  of  the  internal  volume  of  the  com- 
partment  located  in  direct  juxtaposition  to  the  heat- 
ing  means.  55 

13.  A  radiator  according  to  any  one  of  claims  1  to  12, 
wherein  the  vaporising  fluid  is  water,  ethanol,  meth- 

4 
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