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Description 

This  invention  pertains  to  flame  fired  heat  exchang- 
ers  for  cooking  systems  where  atmospheric  pollutants 
are  generated  from  the  cooking  process  and  are  circu-  s 
lated  to  the  heat  exchanger  for  treatment. 

The  cooking  of  potato  chips,  corn  chips,  chicken, 
meat  balls  and  the  like  in  a  hot  oil  bath  causes  a  mist  to 
be  generated  over  the  bath.  This  mist  includes  hydro- 
carbons,  particulates,  oil  droplets,  smoke,  water  re-  10 
leased  from  the  food  product  as  well  as  fats  and  other 
carbonaceous  and  odor  creating  elements  released 
during  the  cooking  process.  These  will  be  called  "pollut- 
ants"  below.  While  at  one  time  it  was  common  to  release 
such  pollutants  to  the  atmosphere,  today's  clean  air  re-  15 
quirements  prescribe  that  a  plant  operator  minimize  to 
a  high  extent  the  amount  of  pollutants  released  into  the 
environment. 

To  achieve  a  minimal  release  of  pollutants  it  has 
been  observed  that  improvements  are  required  to  heat  20 
exchangers  used  in  food  cooking  systems  for  remote 
heating  of  either  a  cooking  fluid  such  as  oil  or  water  or 
the  heating  of  a  heat  transfer  fluid  such  as  a  thermal  oil. 
Such  improvements  should  produce  a  result  that  the 
odors  emitted  from  the  system  are  greatly  reduced,  if  25 
not  undetectable,  which  is  the  most  desirable  condition 
indicating  that  pollutants  are  at  a  very  low  acceptable 
level.  It  is  believed  that  the  delivery  of  a  large  amount 
of  the  pollutants  from  the  cooker  to  the  heat  exchanger 
combustion  chamber  often  times  passes  through  the  30 
combustion  chamber  and  out  the  exhaust  stack  leaving 
a  telltale  smell  in  the  vicinity  of  the  plant  and  this  is  ob- 
jectionable.  The  flow  of  gases  in  the  combustion  cham- 
ber,  it  is  believed,  is  in  a  laminar  pattern  which  tends  to 
minimize  mixing  of  the  pollutants  with  the  combustion  35 
gases.  Thus,  improvements  in  the  combustion  chamber 
design  should  ideally  give  a  higher  measure  of  mixing 
such  as  generating  a  greater  amount  of  turbulent  flow 
of  the  pollutant  vapors  and  the  combustion  products  so 
that  a  very  minimum  of  odor  is  detectable  issuing  from  40 
the  heat  exchanger  stack.  A  known  parameter  for  dwell 
time  or  residence  time  of  gases  in  a  combustion  cham- 
ber  is  three-tenths  of  a  second  at  760°C  (1400°F)  and, 
when  products  are  held  for  this  time  in  the  combustion 
chamber,  thorough  treatment  and  odor  reduction  is  45 
achieved  provided  there  is  sufficient  turbulence  to  en- 
sure  mixing  of  the  pollutants  and  combustion  gases. 

A  flame  fired  heat  exchanger  for  coupling  to  a  sys- 
tem  for  cooking  a  food  product  in  a  cooking  fluid  in  which 
cooking  vapors  and  odour  pollutants  released  during  so 
cooking  are  retrieved  and  circulated  to  a  flame  burner 
of  the  heat  exchange  for  incineration  serving  to  reduce 
the  pollutants  released  to  the  atmosphere  is  known  from 
EP-A-0  342  365  This  known  arrangement  includes  a 
housing  enclosing  a  tube  array  for  a  heat  transfer  or  a  55 
cooking  fluid  to  be  heated  for  cooking  the  food  product, 
and  a  combustion  chamber,  a  burner  arranged  on  the 
housing  to  project  a  flame  into  the  combustion  chamber, 

and  a  plenum  proximate  the  burner  means  and 
equipped  to  receive  cooking  vapors  from  the  cooking 
system  and  having  a  discharge  opening  serving  to  re- 
lease  such  vapors  and  odour  pollutants  into  the  com- 
bustion  chamber. 

The  present  invention  provides  a  flame  fired  heat 
exchanger  for  coupling  to  a  system  for  cooking  a  food 
product  in  a  cooking  fluid  thereby  generating  cooking 
vapors  and  odor  pollutants  released  during  cooking 
which  are  retrieved  and  circulated  to  the  flame  burner 
of  the  heat  exchanger  for  incineration  serving  to  reduce 
the  pollutants  released  to  the  atmosphere,  and 
comprises  :  housing  means  enclosing  a  tube  array  for  a 
heat  transfer  or  a  cooking  fluid  to  be  heated  for  cooking 
the  food  product,  and  a  combustion  chamber,  burner 
means  arranged  on  the  housing  to  project  a  flame  cen- 
trally  into  the  combustion  chamber,  plenum  means  prox- 
imate  the  burner  means  and  equipped  to  receive  cook- 
ing  vapors  from  the  cooking  system  and  having  a  dis- 
charge  opening  serving  to  release  such  vapors  and  odor 
pollutants  into  the  combustion  chamber  for  entrainment 
into  the  flow  of  the  products  of  combustion  from  the 
burner,  baffle  means  mounted  in  the  combustion  cham- 
ber  and  extending  there  across  in  a  plane  generally  nor- 
mal  to  the  principal  axis  of  the  burner,  the  baffle  means 
having  a  central  opening  therein  serving  to  pass  com- 
bustion  gases  therethrough  along  the  path  towards  the 
tube  array  to  an  exhaust  discharge  from  the  heat  ex- 
changer,  and  a  frusto-conically  shaped,  turbulence  in- 
creasing  body  mounted  in  the  combustion  chamber 
spaced  apart  from  the  baffle  means  so  as  to  define  an 
annular  flow  slot  along  the  sidewalls  of  the  body  through 
the  opening  in  the  baffle  means,  the  body  being  ar- 
ranged  to  project  towards  the  burner  flame  with  the  larg- 
er  base  disposed  away  from  the  burner  and  having  a 
central  flow  passageway  extending  therethrough. 

In  the  accompanying  drawings: 

FIG.  1  is  a  schematic  view  of  a  food  cooking  system 
wherein  the  cooking  fluid  is  heated  in  a  pollution- 
controlled  heat  exchanger; 
FIG.  2  is  a  view  taken  in  the  direction  of  the  arrows 
2-  2  of  FIG.  1; 
FIG.  3  is  a  view  taken  in  the  direction  of  the  arrows 
3-  3  of  FIG.  2; 
FIG.  4  is  a  sectional  view  taken  in  the  direction  of 
the  arrows  4-4  of  FIG.  1  ;  and 
FIG.  5  is  a  view  taken  in  the  direction  of  the  arrows 
5-5  of  FIG.  4. 

As  shown  in  FIG.  1  of  the  drawings,  a  flame  fired 
heat  exchanger  10  is  arranged  in  a  system  11  for  cook- 
ing  a  food  product  in  a  cooker  12.  The  cooker  12  may 
be  equipped  for  cooking  potato  chips,  corn  chips,  chick- 
en  parts,  meat  balls  and  the  like  and,  to  this  end,  is  pro- 
vided  with  a  cooking  fluid  or  heat  transfer  fluid  main- 
tained  by  the  heat  exchanger  10  in  the  desired  cooking 
range  typically  from  about  82°  (180°F)  to  about  204°C 
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(400°  F)  and  in  the  case  of  a  heat  transfer  fluid  in  a  range 
of  from  204°C  (400°F)  to  about  315°C  (600°F).  One  or 
more  oil  outlets  13  from  the  cooker  12  deliver  oil  to  a 
fines  removal  unit  1  4  where  solids  are  removed  from  the 
cooking  oil  before  delivery  to  a  main  system  pump  16 
which  delivers  oil  in  the  direction  of  the  arrows  15  to  a 
heating  tube  bundle  1  7  of  the  heat  exchanger  1  0  for  re- 
heating.  The  oil  emerges  from  the  tube  bundle  17  and 
is  delivered  by  a  conduit  1  8  through  one  or  more  oil  inlets 
19  into  the  cooker  12. 

To  prevent  vapor  emissions  from  the  cooker  1  2  from 
polluting  the  atmosphere  surrounding  the  plant  where 
the  system  11  is  installed,  the  pollutants  generated  in 
the  cooking  process  within  the  cooker  12  are  collected 
from  a  cooker  exhaust  21  .  A  fann  22  creates  a  draft  or 
a  negative  pressure  over  the  cooking  fluid  in  the  cooker 
12  so  that  the  vapors  from  the  cooking  products  are 
drawn  through  the  exhaust  21  ,  first  encountering  an  oil 
mist  eliminator  23  which  serves  to  remove  oil  droplets 
from  the  cooker  exhaust  for  reuse  of  the  oil  in  the  proc- 
ess.  A  control  24  is  interposed  in  the  cooker  exhaust  line 
21  ahead  of  the  fan  22  so  that  the  cooker  exhaust  may 
be  delivered  to  a  plenum  26  downstream  of  the  fan  22, 
the  plenum  being  equipped  to  exhaust  vapors  from  the 
cooker  1  2  to  a  location  within  the  heat  exchanger  1  0  ad- 
jacent  to  a  burner  34  for  entrainment  into  the  turbulent 
flow  of  the  products  of  combustion.  An  air  dilution  stream 
including  fresh  air  and  exhaust  from  the  heat  exchanger 
is  delivered  through  a  conduit  28  into  the  cooker  exhaust 
21  flow  and  is  controlled  by  regulators  29  and  a  baro- 
metric  damper  30  to  ensure  that  the  necessary  volume 
mixture  and  temperature  of  the  mixtures  reaches  the 
plenum  26  and  discharges  into  a  combustion  chamber 
31  of  the  heat  exchanger  10. 

The  heat  exchanger  10,  shown  schematically  in 
FIG.  1,  is  generally  L-shaped  having  a  generally  hori- 
zontally  disposed  combustion  chamber  31  arranged  at 
a  right  angle  to  a  tube  bundle  compartment  32  which 
houses  the  tube  bundle  17.  The  walls  of  the  heat  ex- 
changer  1  0  are  formed  from  steel  and  are  well-insulated 
as  indicated  by  the  cross-hatching  in  FIG.  1  with  use  of 
refractories  33  well-known  in  the  industry.  The  burner 
34  is  mounted  at  one  end  of  the  combustion  chamber 
31  and  may  burn  either  liquid  or  gaseous  fuel  as  dictated 
by  fuel  availability  and  cost.  The  burner  is  arranged  to 
project  a  flame  27  axially  along  the  center  portion  of  the 
combustion  chamber  31  towards  a  baffle  36  having  a 
central  orifice  37  through  which  the  combustion  gases 
must  flow  from  the  combustion  chamber  31  to  a  exhaust 
38  of  heat  exchanger  1  0. 

So  as  to  increase  turbulence  for  mixing  and  reduce 
laminar  gas  flow  within  the  combustion  chamber,  there 
is  mounted  in  a  substantially  occluding  relationshop  with 
respect  to  the  aperture  or  orifice  37  a  frusto-conically 
shaped  body  41  mounted  with  the  larger  base  disposed 
away  from  the  flame  and  the  narrower  base  disposed 
closer  to  the  flame  27,  FIGS.  4  and  5.  The  conical-like 
member  41  is  supported  from  the  baffle  plate  36  by  one 

or  more  gusset  plates  42  and  is  arranged  concentric  with 
the  orifice  37  so  as  to  provide,  as  viewed  in  FIG.  4,  an 
annular  slot  44  through  which  the  combustion  gases 
flow.  In  other  words,  the  conical  body  41  serves  some- 

5  what  as  a  plug  or  target  within  the  combustion  chamber 
for  increasing  the  turbulence,  uniformity  of  gas  temper- 
ature  and  uniformity  of  gaseous  mixing  between  the  pol- 
lution  gases  introduced  into  the  combustion  chamber 
from  the  plenum  26  and  the  products  of  combustion  re- 

10  leased  by  the  burner  34.  The  plug  or  target  41  has  a 
centrally  arranged  opening  46  which  serves  as  a  gas 
passageway  into  the  tube  chamber  32.  Thus,  the  flow 
of  heating  gases  from  the  combustion  chamber  to  the 
tube  chamber  takes  place  through  the  annular  slot  44 

is  and  through  the  cylindrical  opening  46.  The  presence  of 
the  opening  serves  to  reduce  laminar  flow  along  the  con- 
ical  surface  of  the  body  41  and  to  reduce  the  stagnation 
zone  of  gas  flow  behind  or  downstream  of  the  body  41  . 

A  typical  effective  relationship  between  the  inside 
20  radius  "A"  of  the  combustion  chamber  31  ,  the  radius  "B" 

of  the  orifice  37  and  the  radius  "C"  of  the  base  of  the 
plug  41  is  as  follows:  A  =  0.91  m  (36  in);  B  =  0.57  m 
(22.5  in);  and  C  =  0.53  m  (21  in).  The  distance  from  the 
baffle  plate  36  to  the  base  of  the  plug  41  can  be  about 

25  0.41  m  (16  in). 
These  dimensions  were  selected  so  as  to  create  a 

condition  within  the  combustion  chamber  of  reduced 
laminar  gaseous  flow  and  increased  turbulent  flow.  At 
typical  firing  rates  to  maintain  a  combustion  chamber 

30  temperature  of  about  760°C  (1400°F),  the  gas  flow 
across  the  target  or  plug  41  as  indicated  generally  by 
the  arrows  in  FIG.  5  generates  a  vena  contracts  which 
is  larger  in  area  than  the  orifice  37  and  which  dwells  a 
distance  upstram  from  the  baffle  plate  36.  Gas  flow 

35  through  the  orifice  37  generates  a  vena  contracta  which 
is  smaller  in  area  than  the  orifice  37  and  which  dwells  a 
distance  downstream  from  the  baffle  plate  36.  This 
serves  to  create  a  more  turbulent  condition  and  to  hold 
the  gases  in  the  combustion  chamber  a  somewhat  long- 

40  ertimethan  if  the  foregoing  structures  were  absent.  One 
important  result  is  a  decrease  in  laminar  flow  through 
the  combustion  chamber  with  increased  temperature 
and  mixing  uniformity  of  the  pollutants  with  the  combus- 
tion  gases  to  achieve  a  more  complete  incineration  of 

45  the  pollutants,  reaching  the  desired  low  level  of  pollutant 
emissions  into  the  atmosphere  from  the  heat  exchanger 
exhaust  38. 

So  that  the  position  of  the  plug  or  target  body  41 
may  be  optimized  with  respect  to  the  most  desirable  po- 

50  sition  as  to  the  selected  temperature  zone  of  the  flame 
and  its  location  on  the  orifice  plate  36,  one  or  more  of 
the  gusset  members  42  and  supports  43  are  provided 
with  a  series  of  openings  and  fasteners  whereby  differ- 
ent  positions  may  be  selected  for  adjustment  of  the  body 

55  41. 
The  baffle  36  is  supported  from  the  steel  sidewall 

35  of  the  heat  exchanger  by  arcuately-spaced  gussets 
48  as  shown  in  FIG.  4.  Slots  49  are  cut  in  the  baffle  plate 
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36  opening  into  the  orifice  37  so  as  to  accomodate  for 
expansion  and  contraction  of  the  baffle  plate  in  accord- 
ance  with  the  heat  load  imposed  upon  it. 

Referring  more  particularly  to  FIGS.  2  and  3,  the 
plenum  26  is  equipped  with  a  drain  51  and  discharge 
valve  52  so  that  any  liquid  collected  therein  may  be  re- 
moved.  It  will  be  seen  that  the  neck  53  of  the  plenum 
enshrouds  the  burner  flame  27,  thus  ensuring  that  pol- 
lution  products  delivered  by  the  pollution  fan  to  the  ple- 
num  will  be  introduced  into  the  combustion  chamber  in 
pattern  concentric  with  the  burner  flame  27. 

Claims 

1  .  A  flame  fired  heat  exchanger  (10)  for  coupling  to  a 
system  (1  1  )  for  cooking  a  food  product  in  a  cooking 
fluid  thereby  generating  cooking  vapors  and  odor 
pollutants  released  during  cooking  which  are  re- 
trieved  and  circulated  to  the  flame  bu  mer  of  the  heat 
exchanger  for  incineration  serving  to  reduce  the 
pollutants  released  to  the  atmosphere,  and  com- 
prising: 

2.  A  heat  exchanger  as  claimed  in  claim  1  ,  character- 
ised  in  that  means  (42,43)  are  provided  for  mount- 
ing  the  frusto-conically  shaped  body  (41  )  in  a  man- 
ner  for  spacing  the  body  at  selected  distances  from 

5  the  baffle  means  (36)  for  changing  the  size  of  and 
the  flow  rates  through  the  annular  slot  (44). 

3.  A  heat  exchanger  as  claimed  in  claim  1  ,  character- 
ised  in  that  the  turbulence  increasing  body  (41)  is 

10  positioned  a  distance  with  respect  to  the  baffle 
means  (36)  with  the  major  base  of  the  body  closest 
to  and  generally  parallel  with  the  baffle  means  (36), 
and  the  diameter  of  the  major  base  being  selected 
so  that  a  vena  contracts  created  by  gas  flow  with 

is  respect  to  the  body  (41)  upstream  of  the  baffle 
means  is  larger  in  diameter  than  the  diameter  of  the 
central  opening  (37)  in  the  baffle  means  (36). 

4.  A  heat  exchanger  as  claimed  in  claim  1  ,  2  or  3,  char- 
20  acterised  in  that  the  minor  base  of  the  turbulence 

increasing  body  (41)  has  an  opening  (46)  for  gas 
flow  therethrough  serving  to  improve  mixing  of  the 
pollutants  and  combustion  gases. 

housing  means  (32)  enclosing  a  tube  array  (17)  25 
for  a  heat  transfer  or  a  cooking  fluid  to  be  heat- 
ed  for  cooking  the  food  product,  and  a  combus- 
tion  chamber  (31), 
burner  means  (34)  arranged  on  the  housing  to 
project  a  flame  (27)  centrally  into  the  combus-  30 
tion  chamber  (31), 
plenum  means  (26)  proximate  the  burner 
means  (34)  and  equipped  to  receive  cooking 
vapors  from  the  cooking  system  and  having  a 
discharge  opening  (53)  serving  to  release  such  35 
vapors  and  odor  pollutants  into  the  combustion 
chamber  (31)  for  entrainment  into  the  flow  of 
the  products  of  combustion  from  the  burner, 
characterised  in  that 
baffle  means  (36)  are  mounted  in  the  combus-  40 
tion  chamber  (31  )  and  extend  there  across  in  a 
plane  generally  normal  to  the  principal  axis  of 
the  burner,  the  baffle  means  (36)  having  a  cen- 
tral  opening  (37)  therein  serving  to  pass  com- 
bustion  gases  therethrough  along  the  path  to-  45 
wards  the  tube  array  (17)  to  an  exhaust  dis- 
charge  (38)  from  the  heat  exchanger  (10),  and 
a  frusto-conically  shaped,  turbulence  increas- 
ing  body  (41)  is  mounted  in  the  combustion 
chamber  (31)  spaced  apart  from  the  baffle  so 
means  (36)  so  as  to  define  an  annular  flow  slot 
(44)  along  the  sidewalls  of  the  body  (41) 
through  the  opening  (37)  in  the  baffle  means 
(36),  the  body  (41)  being  arranged  to  project 
towards  the  burner  flame  (27)  with  the  larger  55 
base  disposed  away  from  the  burner  and  hav- 
ing  a  central  flow  passageway  (46)  extending 
therethrough. 

5.  A  heat  exchanger  as  claimed  in  claim  3,  character- 
ised  in  that  the  diameter  of  the  major  base  of  the 
body  (41  )  is  selected  so  that  the  said  vena  contrac- 
ta  larger  in  diameter  than  a  vena  contracta  created 
by  gas  flow  through  the  central  opening  (37)  of  the 
baffle  means  (36)  downstream  of  the  baffle  means. 

6.  A  cooking  apparatus  incorporating  a  heat  exchang- 
er  as  claimed  in  any  preceding  claim. 

Patentanspriiche 

1.  Flammenbeheizter  Warmeaustauscher  (10)  fur  ei- 
ne  Koppelung  mit  einem  System  (11)  zum  Kochen 
eines  Nahrungsmittels  in  einem  Kochfluid,  wodurch 
Kochdampfe  und  wahrend  des  Kochens  freigesetz- 
te  Geruchsverunreinigungsstoffe  erzeugt  werden, 
die  wiedergewonnen  und  zu  dem  Flammenbrenner 
des  Warmeaustauschers  fur  eine  Verbrennung  um- 
gewalzt  werden,  die  zur  Reduzierung  der  an  die  At- 
mosphare  abgegebenen  Verunreinigungen  dient, 

mit  einer  Gehauseeinrichtung  (32),  die  eine 
Rohranordnung  (17)  fur  ein  Warmeaustausch- 
fluid  oder  fur  ein  zum  Kochen  des  Nahrungs- 
mittels  zu  erhitzendes  Kochfluid  sowie  eine 
Verbrennungskammer  (31)  umschlieBt, 
mit  einer  Brennereinrichtung  (34),  die  an  dem 
Gehause  zum  AusstoBen  einer  Flamme  (27) 
zentral  in  die  Verbrennungskammer  (31  )  ange- 
ordnet  ist, 
mit  in  der  Nahe  der  Brennereinrichtung  (34)  an- 
geordneten  Kammereinrichtungen  (26),  die  fur 
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die  Aufnahme  von  Kochdampfen  aus  dem 
Kochsystem  ausgerustet  sind  und  eine  Abfuhr- 
offnung  (53)  haben,  die  zur  Abgabe  solcher 
Dampfe  und  Geruchsverunreinigungsstoffe  in 
die  Verbrennungskammer  (31)  zum  MitreiBen  s 
in  den  Strom  der  Verbrennungsprodukte  aus 
dem  Brenner  dient, 

dadurch  gekennzeichnet, 
10 

da(3  in  der  Verbrennungskammer  (31)  Trenn- 
einrichtungen  (36)  angeordnet  sind  und  sich 
quer  in  einer  Ebene  erstrecken,  die  insgesamt 
senkrecht  zur  Hauptachse  des  Brenners  ist, 
wobei  die  Trenneinrichtungen  (36)  eine  zentra-  is 
le  Offnung  (37)  aufweisen,  die  dazu  dient,  Ver- 
brennungsgase  durch  sie  hindurch  langs  des 
Weges  zu  der  Rohranordnung  (1  7)  hin  zu  einer 
Abgasabfuhrung  (38)  aus  dem  Warmeaustau- 
scher  (10)  zu  fuhren,  und  20 
da(3  in  der  Verbrennungskammer  (31)  im  Ab- 
stand  von  den  Trenneinrichtungen  (36)  ein  ke- 
gelstumpfformiger,  die  Turbulenz  erhohender 
Korper  (41)  so  angeordnet  ist,  da(3  langs  der 
Seitenwande  des  Korpers  (41)  durch  die  Off-  25 
nung  (37)  in  den  Trenneinrichtungen  (36)  hin- 
durch  ein  ringformiger  Stromungsschlitz  (44) 
gebildet  wird, 
wobei  der  Korper  (41)  so  angeordnet  ist,  dal3 
er  zur  Brennerflamme  (27)  vorsteht,  dal3  seine  30 
groBere  Grundflache  von  dem  Brenner  weg  an- 
geordnet  ist  und  dal3  er  einen  zentralen  Stro- 
mungsdurchlaB  (46)  hat,  der  sich  durch  ihn  hin- 
durch  erstreckt. 

35 
2.  Warmeaustauscher  nach  Anspruch  1  ,  dadurch  ge- 

kennzeichnet,  dal3  Einrichtungen  (42,  43)  fur  ein 
solches  Anbringen  des  kegelstumpfformigen  Kor- 
pers  (41  )  vorgesehen  sind,  dal3  der  Korper  mit  aus- 
gewahlten  Abstanden  von  den  Trenneinrichtungen  40 
(36)  zur  Anderung  der  GroBe  des  ringformigen 
Schlitzes  (44)  und  zur  Anderung  der  Durchsatze 
durch  den  ringformigen  Schlitz  (44)  angeordnet 
wird. 

45 
3.  Warmeaustauscher  nach  Anspruch  1  ,  dadurch  ge- 

kennzeichnet,  dal3  der  die  Turbulenz  erhohende 
Korper  (41  )  in  einem  Abstand  bezuglich  der  Trenn- 
einrichtungen  (36)  angeordnet  ist,  wobei  sich  die 
groBere  Grundflache  des  Korpers  am  nachsten  be-  so 
zuglich  der  Trenneinrichtungen  (36)  und  insgesamt 
parallel  dazu  befindet,  und  dal3  der  Durchmesser 
der  groBeren  Grundflache  so  gewahlt  ist,  dal3  eine 
von  dem  Gasstrom  bezuglich  des  Korpers  (41) 
stromauf  von  den  Trenneinrichtungen  erzeugte  Ein-  ss 
schnurung  im  Durchmesser  groBer  als  der  Durch- 
messer  der  zentralen  Offnung  (37)  in  den  Trennein- 
richtungen  (36)  ist. 

4.  Warmeaustauscher  nach  Anspruch  1  ,  2  oder  3,  da- 
durch  gekennzeichnet,  daB  die  kleinere  Grundfla- 
che  des  die  Turbulenz  erhohenden  Korpers  (41  )  ei- 
ne  Offnung  (46)  fur  einen  Gasdurchstrom  hat  und 
dazu  dient,  das  Vermischen  der  Verunreinigungs- 
stoffe  und  der  Verbrennungsgase  zu  verbessern. 

5.  Warmeaustauscher  nach  Anspruch  3,  dadurch  ge- 
kennzeichnet,  daB  der  Durchmesser  der  groBeren 
Grundflache  des  Korpers  (41  )  so  gewahlt  wird,  daB 
die  erwahnte  Einschnurung  im  Durchmesser  gro- 
Ber  ist  als  eine  Einschnurung,  die  von  dem  Gas- 
strom  durch  die  zentrale  Offnung  (37)  der  Trennein- 
richtungen  (36)  stromab  von  den  Trenneinrichtun- 
gen  erzeugt  wird. 

6.  Kochvorrichtung  mit  einem  Warmeaustauscher 
nach  irgendeinem  vorhergehenden  Anspruch. 

Revendications 

1  .  Echangeur  de  chaleur  (1  0)  chauffe  par  une  flamme, 
destine  a  etre  raccorde  a  un  systeme  (11)  de  cuis- 
son  d'un  produit  alimentaire  dans  un  fluide  de  cuis- 
son,  de  sorte  que  des  vapeurs  de  cuisson  et  des 
polluants  degageant  une  odeur,  liberes  pendant  la 
cuisson  sont  generes  et  sont  recuperes  et  remis  en 
circulation  pour  etre  diriges  sur  le  bruleur  a  flamme 
de  I'echangeur  de  chaleur  pour  y  etre  incineres  afin 
de  reduire  les  polluants  liberes  dans  I'atmosphere, 
et  comprenant  : 

un  moyen  de  logement  (32)  enveloppant  un  en- 
semble  de  tubes  (17)  pour  un  transfer!  de  cha- 
leur  ou  pour  un  fluide  de  cuisson  devant  etre 
chauffe  pour  cuire  le  produit  alimentaire,  ainsi 
qu'une  chambre  de  combustion  (31), 
un  moyen  de  bruleur  (34)  dispose  sur  le  loge- 
ment  pour  projeter  une  flamme  (27)  centrale- 
ment  dans  la  chambre  de  combustion  (31  ), 
un  moyen  collecteur  d'insufflation  (26)  proche 
du  moyen  de  bruleur  (34)  et  concu  pour  rece- 
voir  du  systeme  de  cuisson  les  vapeurs  de  cuis- 
son  et  comportant  un  orifice  de  decharge  (53) 
servant  a  diriger  ces  vapeurs  et  polluants  de- 
gageant  une  odeur  dans  la  chambre  de  com- 
bustion  (31)  afin  qu'ils  soient  entraTnes  dans  le 
flux  des  produits  de  combustion  du  bruleur,  ca- 
racterise  en  ce  que 
des  moyens  de  chicane  (36)  sont  montes  dans 
la  chambre  de  combustion  (31  )  et  y  sont  dispo- 
ses  transversalement  dans  un  plan  sensible- 
ment  perpendiculaire  a  I'axe  principal  du  bru- 
leur,  les  moyens  de  chicane  (36)  comportant  un 
trou  central  (37)  servant  ay  faire  passer  les  gaz 
de  combustion  le  long  du  trajet  allant  vers  I'en- 
semble  de  tubes  (17)  jusqu'a  une  decharge 
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(38)  d'evacuation  de  I'echangeur  de  chaleur 
(10)  et 
en  ce  qu'un  corps  de  forme  tronconique  (41) 
accroissant  la  turbulence  est  monte  dans  la 
chambre  de  combustion  (31)  a  distance  des  s 
moyens  de  chicane  (36)  de  facon  a  delimiter 
une  fente  annulaire  de  circulation  (44)  le  long 
des  parois  laterales  du  corps  (41)  par  le  trou 
(37)  des  moyens  de  chicane  (36),  le  corps  (41  ) 
etant  dispose  de  maniere  a  etre  saillant  vers  la  10 
flamme  du  bruleur  (27)  en  ayant  la  grande  base 
disposee  du  cote  oppose  a  celui  du  bruleur  et 
comportant  un  passage  central  de  circulation 
(46)  qui  le  traverse. 

15 
2.  Echangeur  de  chaleur  selon  la  revendication  1  ,  ca- 

racterise  en  ce  que  des  moyens  (42,  43)  sont  pre- 
vus  pour  monter  le  corps  de  forme  tronconique  (41  ) 
de  maniere  a  mettre  le  corps  a  des  distances  selec- 
tionnees  des  moyens  de  chicane  (36)  afin  de  mo-  20 
dif  ier  la  dimension  de,  et  le  debit  passant  par,  la  fen- 
te  annulaire  (44). 

3.  Echangeur  de  chaleur  selon  la  revendication  1  ,  ca- 
racterise  en  ce  que  le  corps  (41  )  accroissant  la  tur-  25 
bulence  est  place  a  distance  des  moyens  de  chica- 
ne  (36)  de  facon  que  la  grande  base  du  corps  soit 
la  plus  proche  des,  et  sensiblement  parallele  aux, 
moyens  de  chicane  (36)  et  en  ce  que  le  diametre 
de  la  grande  base  est  choisi  de  facon  qu'une  veine  30 
etranglee  creee  par  la  circulation  du  gaz  par  rapport 
au  corps  (41  )  en  amont  des  moyens  de  chicane,  ait 
un  diametre  plus  grand  que  le  diametre  du  trou  cen- 
tral  (37)  des  moyens  de  chicane  (36). 

35 
4.  Echangeur  de  chaleur  selon  la  revendication  1,  2 

ou  3,  caracterise  en  ce  que  la  petite  base  du  corps 
(41)  accroissant  la  turbulence  est  traversee  par  un 
trou  (46)  de  circulation  de  gaz  qui  sert  a  ameliorer 
le  melange  des  polluants  et  des  gaz  de  combustion.  40 

5.  Echangeur  de  chaleur  selon  la  revendication  3,  ca- 
racterise  en  ce  que  le  diametre  de  la  grande  base 
du  corps  (41)  est  choisi  de  facon  que  ladite  veine 
contractee  ait  un  diametre  plus  grand  qu'une  veine  45 
etranglee  creee  en  aval  des  moyens  de  chicane  par 
la  circulation  des  gaz  par  le  trou  central  (37)  des 
moyens  de  chicane  (36). 

6.  Appareil  de  cuisson  equipe  d'un  echangeur  de  cha-  so 
leur  selon  I'une  quelconque  des  revendications  pre- 
cedentes. 

55 
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