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Description 

The  present  invention  refers  to  a  heating  boiler 
as  set  forth  in  the  preamble  of  claim  1.  A  heating 
boiler  of  this  kind  is  known  from  DE-U-8  716  241. 

Various  types  of  heating  boilers  are  known 
which  are  heated  by  electric  current  or  by  various 
fuels  and  which  produce  a  flow  of  heated  water  or 
other  fluid  for  its  circulation  through  the  conduits 
associated  to  closed  heating  circuits.  Although  ef- 
forts  are  made  to  provide  such  apparatus  with  a 
good  thermal  insulation  a  great  many  of  the  known 
heating  boiler  systems  actually  have  energy  losses 
through  the  insulation  due  to  defects  in  the  design 
and  in  the  construction  thereof  as  well  as  by  losses 
in  the  conduits  or  other  parts  of  the  circuit  which 
result  in  a  relatively  low  efficiency  of  the  whole 
installation. 

The  heating  boiler  disclosed  in  aforementioned 
DE-U-8  716  241  comprises  a  block  including  a 
vertically  arranged,  thermally  insulated  vessel  filled 
with  water,  a  circulation  pump,  a  gas  burner  in  the 
lower  portion  of  said  block,  an  outlet  conduit  con- 
nected  to  the  upper  portion  of  said  vessel,  a  control 
apparatus  and  an  expansion  vessel  disposed  in  a 
common  housing. 

It  is  the  object  of  the  invention  to  provide  a 
heating  boiler  which  is  working  under  conditions 
which  increase  its  caloric  capacity  and  as  a  con- 
sequence  increase  the  total  efficiency  of  an  in- 
stallation  connected  thereto. 

This  object  is  attained  by  the  features  of  claim 
1  .  Preferred  embodiments  of  the  invention  are  sub- 
ject  matter  of  the  dependent  claims. 

In  the  heating  boiler  of  the  invention,  the  heat 
supply  is  effected  by  any  kind  of  thermal  energy, 
said  input  energy  being  directly  used  for  heating  of 
the  mass  of  a  thermal  fluid  which  occupies  the 
interior  of  a  thermically  insulated  vessel,  and  in 
which  interior  a  circulation  zone  in  form  of  a  double 
cone  is  provided.  From  the  upper  portion  of  the 
vessel  extends  the  conduit  which  is  directed  to  the 
closed  circuit  installation  in  order  that  the  heating 
fluid  circulates  with  the  aid  of  a  driving  pump, 
creating  a  system  operating  as  a  unit,  such  as  a 
heating  installation.  In  this  installation  we  establish 
a  vacuum  pressure  state  in  utilization  of  which  the 
fluid  to  be  heated  expands,  and  in  the  upper  por- 
tion  of  the  vessel  an  outlet  valve  permitting  to  vent 
the  air  eventually  present  in  the  mass  of  the  fluid  to 
be  processed  at  the  introduction  thereof  into  the 
vessel  is  provided  as  well. 

Thus,  the  operation  of  the  boiler  and  of  the 
installation  performs  in  a  vacuum  pressure  state  in 
the  conduit  from  which  -  exactly  speaking,  by  ef- 
fect  of  the  fluid  circulation  -  originates  a  resulting 
vacuum  in  the  conduits  which  converts  into  a  con- 
siderable  increase  of  the  caloric  energy,  improves 

the  heat  transmission  conditions,  reduces  the  flow 
resistance  of  the  fluid  circulating  through  the  con- 
duits  and  importantly  reduces  noise  emanating 
from  said  circulation. 

5  In  order  to  facilitate  the  explanation,  the 
present  description  is  accompanied  by  a  drawing  in 
which  as  an  illustrative  and  not  limiting  example  an 
embodiment  of  a  heating  boiler  in  accordance  of 
the  principles  of  the  claims  is  shown. 

io  The  figure  schematically  shows  the  structure  of 
the  new  heating  boiler,  constructed  to  operate  in  a 
vacuum  pressure  state  in  which  the  whole  installa- 
tion  must  operate,  which  is  required  in  order  to 
obtain  an  increase  of  caloric  energy  and  to  improve 

75  the  heat  transmission.  In  the  boiler,  the  elements 
designated  by  numerals  correspond  to  the  follow- 
ing  indicated  parts. 

The  vessel  1  in  form  of  a  cylindric  container  of 
resistant  metal  sheet  and  vertically  arranged  is 

20  occupied  by  a  mass  2  of  a  thermal  fluid  of  suitable 
density,  fluidity,  boiling  point  and  other  characteris- 
tics. 

In  the  lower  portion  of  the  vessel  1  an  electric 
resistance  element  3  (or  a  heat  applicator  of  other 

25  kind)  is  situated  for  heating  the  mass  2  of  the  fluid. 
A  connection  piece  4  forms  the  entrance  for 

returning  the  fluid  after  its  circulation  through  the 
closed  circuit  installation. 

In  the  upper  portion  of  the  vessel  1  ,  a  one-way 
30  valve  5  is  provided,  the  object  of  which  is  to  permit 

venting  of  air  eventually  introduced  into  the  interior 
of  the  vessel  1,  establishing  a  discharge  of  same 
which  assures  practically  a  vacuum  condition  within 
the  vessel  1  not  occupied  by  the  thermal  fluid.  That 

35  is  to  say,  it  results  therefrom  that  in  the  portions  in 
each  moment  not  occupied  by  the  fluid,  not  only 
no  air  is  existent  but  also  a  vacuum  effect  is 
obtained  which  contributes  to  the  improved  heat 
transfer. 

40  Furthermore,  in  the  upper  portion  of  the  vessel 
1  an  outlet  conduit  6  is  provided,  receiving  the 
warm  water  entering  through  orifices  7  provided  in 
said  outlet  conduit  6,  the  warm  water  circulating 
towards  a  conduit  8  suitably  thermally  insulated  at 

45  its  outside  and  comprising  a  circulation  pump  9.  A 
connection  piece  10  of  the  heating  boiler  is  coup- 
led  to  the  closed  circuit  installation. 

The  container  11  is  an  expansion  vessel  used 
to  even  out  the  fluid  circulation. 

50  Characteristically,  the  vessel  1  comprises  in  its 
lower  portion  a  serpentine  pipe  12  the  ends  of 
which  are  respectively  associated  to  valves  13  and 
14,  whereas  in  the  upper  portion  another  serpen- 
tine  pipe  15  is  located  the  ends  of  which  comprise 

55  valves  1  6  and  1  7. 
The  serpentine  pipes  12  and  15  serve  to  estab- 

lish  minimum  temperature  differences,  acting  as 
probes  for  actuating  the  valves  13,  14,  16  and  17. 
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When  being  at  a  higher  temperature  than  the 
fluid  of  the  boiler,  the  valves  16  and  17  open  in  the 
same  manner  as  conventional  safety  valves  do 
and,  in  turn,  to  eject  the  warmer  fluid  towards  the 
tubing,  the  valves  13  and  14  open  simultaneously 
to  fill  with  fluid.  The  valves  16  and  17  are  actuated 
by  expansion,  as  converted  to  pressure,  and  the 
valves  13  and  14,  inversely  connected,  are  ac- 
tuated  by  vacuum.  In  each  serpentine  pipe  a  valve 
is  mounted  inversely  with  respect  to  the  other. 

Furthermore,  it  is  a  characterizing  feature  of 
the  disclosed  heating  boiler  that  in  the  interior  of 
the  body  1  two  baffles  or  deflector  elements  of 
conical  shape  for  the  thermal  fluid  are  provided, 
designated  by  numerals  18  and  19  and  mounted 
with  their  vertices  opposing  each  other,  defining 
there  a  restricted  central  zone  20  which  deter- 
mines,  according  to  the  venturi  principle,  an  in- 
crease  of  the  circulation  velocity  of  the  heated  fluid 
circulating  vertically  in  the  upward  direction.  Said 
conical  elements  18,  19  are  supported  within  the 
vessel  1  by  a  plurality  of  rods  21  extending  from 
the  portion  where  the  lower  and  upper  conical 
elements  are  joined  with  each  other.  The  conical 
elements  18  and  19  are  closed  at  their  bases. 
However,  said  bases  are  penetrated  by  said  lower 
and  upper  serpentine  pipes  12  and  15,  respec- 
tively,  enabling  a  flow  of  fluid  into  and  out  of  the 
interior  of  said  conical  elements  18  and  19  upon 
opening  of  the  aforementioned  valves.  It  is  essen- 
tial  that  the  position  of  the  valve  14  enabling  an 
input  flow  into  the  lower  conical  element  18  is  as 
depicted  in  the  drawing  or  at  a  similar  suitable 
location  in  order  that  a  temperature  difference  be- 
tween  the  interior  of  conical  element  18  and  the 
zone  where  said  valve  14  as  situated  develops 
upon  supply  of  heat  by  heater  3.  Said  conical 
elements  serve  to  even  out  the  circulation  of  the 
thermal  fluid  and  to  obtain  a  homogenization  be- 
tween  the  different  portions  thereof,  in  order  that 
the  temperature  differences  between  the  fluid  re- 
turning  from  the  lower  connection  piece  4  and  the 
fluid  leaving  by  the  upper  conduit  6  affect  the 
uniformity  to  a  miminum. 

The  essential  aspects  of  the  invention  can  be 
brought  to  practice  in  other  forms  of  realization 
which  differ  in  their  details  from  that  given  as  an 
example  in  the  description  and  which  likewise  will 
fall  under  the  protection  as  claimed.  Thus,  it  can  be 
constructed  in  any  form  or  size  and  from  the  most 
adequate  materials. 

Claims 

1.  Heating  boiler,  comprising  a  vertical  cylindrical 
vessel  (1)  having  an  efficient  thermal  insula- 
tion,  said  vessel  (1)  being  occupied  by  a  ther- 
mal  fluid  (2)  heated  by  any  type  of  caloric 

energy  source  (3)  situated  in  the  lower  portion 
of  the  vessel  (1)  and  circulating  through  the 
upper  portion  to  an  outlet  conduit  (6,8)  char- 
acterized  by  two  conical  deflectors  (18,19) 

5  closed  at  their  bases  being  disposed  in  the 
interior  of  the  vessel  (1)  to  control  the  circula- 
tion  of  the  thermal  fluid  (2),  the  zones  of  small- 
er  diameter  opposing  each  other  to  determine 
a  zone  (20)  of  reduced  cross  section,  an  air 

io  discharge  valve  (5)  being  disposed  in  the  up- 
per  portion  of  said  vessel  (1)  to  vent  any  air 
from  said  vessel  (1)  and  to  establish  a  vacuum 
pressure  state,  and  separate  serpentine  pipes 
(12,15)  being  provided  in  the  upper  and  lower 

is  portions  of  the  vessel  (1),  the  ends  of  said 
serpentine  pipes  (12,15)  being  associated  to 
respective  valves  (1  3,1  4;1  6,1  7)  opening  and 
closing  simultaneously,  and  each  one  of  said 
serpentine  pipes  (12,15)  extending  through  the 

20  base  of  a  respective  one  of  said  conical  deflec- 
tors  (18,19). 

2.  Heating  boiler  according  to  claim  1,  wherein 
the  base  of  the  lower  conical  deflector  (18)  is 

25  exposed  to  the  thermal  energy  source  (3), 
whereas  the  base  of  the  upper  conical  deflec- 
tor  (19)  is  directed  to  the  exit  conduit  (6)  of  the 
thermal  fluid. 

30  3.  Heating  boiler  according  to  claim  1,  wherein 
the  air  discharge  valve  (5)  of  the  upper  portion 
is  of  a  one-way  type,  preventing  a  return  of  the 
ejected  air. 

35  4.  Heat  generating  or  heating  system  comprising 
a  heat  exchanger  and  a  heating  boiler  of  one 
of  claims  1  to  3  in  a  closed  circuit  installation, 
wherein  the  circulating  fluid  is  in  a  vacuum 
pressure  state  to  create  physical  conditions  in 

40  the  system  which  increase  the  heat  generation 
and  the  caloric  transmission. 

Patentanspruche 

45  1.  Heizkessel,  enthaltend  einen  vertikalen,  zylin- 
drischen  Kessel  (1)  mit  einer  wirksamen  War- 
meisolierung,  der  von  einem  Warmefluid  (2) 
gefullt  ist,  das  durch  eine  Warmeenergiequelle 
(3)  beliebiger  Art  erwarmt  wird,  die  im  unteren 

50  Abschnitt  des  Kessels  (1)  angeordnet  ist,  und 
das  durch  den  oberen  Abschnitt  zu  einer  Aus- 
laBleitung  (6,8)  zirkuliert,  gekennzeichnet 
durch  zwei  konische  Ablenker  (18,19),  die  an 
ihren  Basen  geschlossen  sind  und  im  Innern 

55  des  Kessels  (1)  angeordnet  sind,  urn  die  Zirku- 
lation  des  Warmefluides  (2)  zu  beeinflussen, 
wobei  die  Bereiche  kleineren  Durchmessers 
einander  gegenuberstehen,  urn  eine  Zone  (20) 
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verminderten  Querschnitts  zu  bilden,  ein  Luft- 
ablaBventil  (5)  im  oberen  Abschnitt  des  Kes- 
sels  (1)  angeordnet  ist,  urn  im  Kessel  (1)  etwa 
enthaltene  Luft  abzulassen  und  einen  Unter- 
druckzustand  einzurichten,  und  getrennte 
Rohrschlangen  (12,15),  die  im  oberen  und  im 
unteren  Abschnitt  des  Kessels  (1)  angeordnet 
sind,  wobei  die  Enden  der  Rohrschlangen 
(12,15)  jeweils  Ventilen  (1  3,1  4;1  6,1  7)  zugeord- 
net  sind,  die  gleichzeitig  offnen  und  schlieBen, 
und  jede  der  Rohrschlangen  (12,15)  sich  durch 
die  Basis  jeweils  eines  der  konischen  Ablenker 
(18,19)  erstreckt. 

2.  Heizkessel  nach  Anspruch  1,  bei  dem  die  Ba- 
sis  des  unteren  konischen  Ablenkers  (18)  der 
Warmeenergiequelle  (3)  ausgesetzt  ist,  wah- 
rend  die  Basis  des  oberen  konischen  Ablen- 
kers  (19)  gegen  die  AuslaBleitung  (6)  des  War- 
mefluides  gerichtet  ist. 

superieure  et  inferieure  du  recipient  (1),  les 
extremites  desdits  tuyaux  serpentins  (12,  15) 
etant  associees  a  des  soupapes  (13,  14  ;  16, 
17)  respectives  s'ouvrant  et  se  fermant  simul- 

5  tanement,  et  chacun  desdits  tuyaux  serpentins 
(12,  15)  s'etendant  respectivement  a  travers  la 
base  d'un  des  dits  deflecteurs  coniques  (18, 
19). 

io  2.  Chaudiere  de  chauffage  selon  la  revendication 
1  ,  dans  laquelle  la  base  du  deflecteur  conique 
inferieur  (18)  est  exposee  a  la  source  d'ener- 
gie  thermique  (3),  tandis  que  la  base  du  de- 
flecteur  conique  superieur  (19)  est  dirigee  vers 

is  le  conduit  de  sortie  (6)  du  fluide  thermique. 

3.  Chaudiere  de  chauffage  selon  la  revendication 
1,  dans  laquelle  la  soupape  d'evacuation  d'air 
(5)  de  la  partie  superieure  est  du  type  unidirec- 

20  tionnel,  empechant  un  retour  de  I'air  ejecte. 

4.  Systeme  de  production  de  chaleur  ou  de 
chauffage  comprenant  un  echangeur  de  cha- 
leur  et  une  chaudiere  de  chauffage  selon  I'une 

25  des  revendications  1  a  3,  dans  une  installation 
en  circuit  ferme,  dans  lequel  le  fluide  de  cir- 
culation  est  dans  un  etat  de  depression  pour 
creer,  dans  le  systeme,  des  conditions  physi- 
ques  qui  augmentent  la  production  de  chaleur 

30  et  la  transmission  calorifique. 

3.  Heizkessel  nach  Anspruch  1  ,  bei  dem  das  Luft- 
auslaBventil  (5)  des  oberen  Abschnitts  ein  Ein- 
wegventil  ist,  das  eine  Ruckkehr  abgelassener 
Luft  verhindert.  25 

4.  Warmeerzeugungs-  oder  Heizsystem  mit  ei- 
nem  Warmetauscher  und  einem  Heizkessel 
nach  einem  der  Anspruche  1  bis  3  in  einer 
Anlage  mit  geschlossenem  Kreislauf,  in  der  30 
sich  das  zirkulierende  Fluid  in  einem  Unter- 
druckzustand  befindet,  urn  physikalische  Be- 
dingungen  in  dem  System  zu  erzeugen,  die 
die  Warmeerzeugung  und  die  Warmeenergie- 
ubertragung  steigern.  35 

Revendications 

1.  Chaudiere  de  chauffage,  comprenant  un  reci- 
pient  cylindrique  vertical  (1)  ayant  une  isolation  40 
thermique  efficace,  ledit  recipient  (1)  etant  oc- 
cupe  par  un  fluide  thermique  (2)  chauffe  par 
n'importe  quel  type  de  source  d'energie  calori- 
fique  (3)  situee  a  la  partie  inferieure  du  reci- 
pient  (1)  et  circulant  a  travers  la  partie  supe-  45 
rieure  vers  un  conduit  de  sortie  (6,  8),  caracte- 
risee  en  ce  que  deux  deflecteurs  coniques  (18, 
19),  fermes  a  leurs  bases,  sont  disposes  a 
I'interieur  du  recipient  (1)  pour  commander  la 
circulation  du  fluide  thermique  (2),  les  zones  50 
de  plus  petit  diametre  etant  opposees  I'une  a 
I'autre  pour  determiner  une  zone  (20)  de  sec- 
tion  reduite,  une  soupape  d'evacuation  d'air  (5) 
est  disposee  dans  la  partie  superieure  dudit 
recipient  (1)  pour  mettre  a  I'air  libre  de  I'air  55 
provenant  dudit  recipient  (1)  et  pour  etablir  un 
etat  de  depression,  et  des  tuyaux  serpentins 
distincts  (12,  15)  sont  prevus  dans  les  parties 

4 
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