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Description 

It  is  well  known  within  the  art  of  heat  exchange  that  it  is  possible  to  obtain  heat  exchanger  elements  with 
good  heat  transferring  properties  by  casting  tubes  of  high  grade  material  into  a  metal  body  of  a  material  with 

5  good  heat  conducting  properties.  The  material  in  the  tubes  may  be  selected  with  respect  to  the  aggressiveness 
of  a  first  heat  transporting  medium,  while  the  castable  metal  in  different  ways  may  be  formed  so  a  large  contact 
surface  is  obtained  for  the  second  heat  transporting  medium. 

European  patent  0153  363,  which  discloses  a  heat  exchanger  element  in  accordance  with  the  features 
defined  in  the  first  part  of  claim  1  ,  shows  for  instance  a  heat  exchanger  block  of  the  kind  referred  to  above, 

10  where  the  cast  body  is  externally  provided  with  longitudinally  running  flanges  and  where  transverse  grooves, 
in  order  to  increase  the  heat  transfer,  subdivide  the  side  faces  into  fields,  and  where  the  flanges  in  each  field 
have  been  displaced  sidewardly  in  relation  to  flanges  in  adjacent  fields,  whereby  a  certain  turbulence  is  caused 
in  the  second  heat  transporting  medium  flowing  externally  along  the  body. 

It  is  desirable  to  use  as  little  as  possible  of  the  high  grade  material  in  the  tubes,  but  the  high  pressure  nec- 
15  essary  during  the  extrusion  casting  of  the  enclosing  metal  tends  to  deform  the  tubes.  In  order  to  obtain  a  high 

degree  of  turbulence  in  the  second  heat  transporting  medium  the  enlarging  members  should  not  be  formed 
as  longitudinal  flanges,  but  as  truncated  pyramids,  which  are  arranged  according  to  a  pattern  which  causes 
a  repeated  splitting-up  of  the  second  medium  into  a  number  of  part  flows,  which  are  soon  united,  and  then 
immediately  split-up  again. 

20  A  heat  exchanger  element  of  the  invention  has  the  features  defined  in  claim  1  . 
The  thickness  of  the  material  in  the  body,  opposite  to  a  tube,  preferably  is  about  equal  to  the  diameter  of 

the  tube,  the  height  of  the  member  being  about  equal  to  one  half  of  the  tube  diameter  and  the  width  of  the 
grooves  subdividing  the  faces  of  the  body  suitably  being  about  equal  to  the  base  measure  of  the  members. 

In  order  to  increase  the  strength  of  the  tubes,  these  are  preferably  rilled  externally  by  means  of  two  helical 
25  grooves  running  in  opposite  directions. 

A  compact  and  efficient  heat  exchanger  element  is  obtained  by  including  three  tubes  in  each  element. 
The  invention  will  below  be  described  with  reference  to  the  accompanying  drawing,  in  which: 

Fig.  1  schematically  shows  a  perspective  view  of  a  heat  exchanger  element  according  to  the  present  in- 
vention, 

30  Fig.  2  is  a  cross  section  through  the  element,  and 
Fig.  3  shows  a  portion  of  a  side  face  of  the  element. 

The  heat  exchanger  element  10  shown  in  Fig.  1  comprises  three  parallel  tubes  11  of  high  grade  material 
for  conducting  a  first  heat  transporting  medium.  The  tubes  are  located  in  close  relationship,  and  are,  in  the 
ready  element,  to  a  considerable  part  of  their  lengths  enclosed  in  cast  metal  having  good  heat  transporting 

35  capacity,  in  such  a  manner  that  a  body  12  is  obtained,  having  the  length  "I"  in  the  longitudinal  direction  of  the 
tubes,  and  having  rectangular  cross  sections.  The  body  12  is  in  the  drawing  indicated  with  broken  lines  with 
a  short  middle  portion  in  full  lines,  from  which  the  appearance  in  the  final  state  will  appear. 

The  tubes  11  may  be  made  of  stainless  steel,  titanium  or  the  like,  as  suitable  for  the  type  of  first  heat  trans- 
porting  medium  to  be  used.  The  ends  of  the  tubes  are  connectable  to  upperand  lower  collecting  and  distribution 

40  headers  13,  14,  or  to  adjacent  elements  in  a  heat  exchanger. 
Elements  of  this  type  are  in  a  known  manner  mounted  close  by  each  other  within  a  surrounding  casing, 

which  governs  the  flow  of  the  second  heat  transporting  medium  along  and  between  the  individual  elements. 
To  reduce  costs  it  is  desirable  to  use  tubes  10  with  thin  walls,  and  to  increase  the  possibilities  for  the  tubes 

to  resist  the  pressure  of  the  molten  metal  during  the  extrusion  process,  the  tubes  are  externally  "rilled",  i.e. 
45  they  are  mechanically  worked  so  two  shallow,  indentated  grooves  15  are  formed,  which  run  helically  along 

the  tubes  in  opposite  directions. 
The  rilling  is  made  only  within  the  portion  ("I"),  which  will  be  covered  by  the  cast  metal.  The  end  parts  of 

the  tubes  are  left  un-rilled,  whereby  they  will  maintain  the  cylindrical  form,  which  facilitates  the  connection  to 
distribution  and  collecting  headers. 

so  The  tubes  11  are  interconnected,  for  instance  by  means  of  short  welding  seams  16,  outside  the  body  12. 
These  welding  seams  will  not  hamper  the  flow  of  metal  during  the  extrusion. 

The  material  in  the  body  12  preferably  is  some  kind  of  light  metal  alloy,  which  is  easy  to  extrude,  and  which 
easily  can  be  formed  so  the  desired  surface  enlargement  is  obtained.  The  enlargement  selected  here  will  be 
explained  in  connection  with  Fig.  2  and  3.  Only  a  few  studs  17  are  indicated  in  Fig.  1. 

55  The  side  faces  of  the  body  12  is  subdivided  by  transverse  grooves  1  8  into  short  pieces,  which,  by  means 
of  longitudinal  grooves  19a  and  19b  are  further  subdivided,  so  the  desired  studs  17  are  obtained  in  transverse 
rows. 

The  longitudinal  grooves  19a,  19b  will  alternatively  cut  through  the  pieces  between  every  second  trans- 
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verse  groove  18,  which  means  that  studs  17  in  adjacent  rows  will  be  displaced  one  pitch  in  relation  to  each 
other. 

The  body  12  is  formed  such  that  with  a  small  margin  it  will  enclose  the  tubes,  preferably  in  such  a  manner 
5  that  the  thickness  of  the  material  opposite  to  a  tube  11  ,  will  be  about  equal  to  the  tube  diameter.  The  height 

of  the  surface  enlarging  studs  17  is  preferably  about  equal  to  one  half  of  the  tube  diameter. 
The  transverse  and  longitudinal  grooves  18  and  19a,  19b,  respectively,  will,  for  practical  purposes,  be 

formed  with  slightly  slanting  side  walls,  with  an  opening  measure  equal  to  the  depth,  i.e.  about  one  half  of  the 
tube  diameter. 

10  The  studs  17  will  then  appear  as  truncated  pyramids,  and  as  the  longitudinal  grooves  19a,  19b  will  cut 
through  the  pieces  between  every  second  transverse  groove  18  only,  the  studs  17  will  form  a  zig-zag  pattern, 
where  studs  in  one  row  will  be  located  directly  opposite  the  groove,  19a  or  19b,  which  cuts  through  adjacent 
transverse  groove  1  8. 

In  this  manner  a  repeated  splitting  up  of  the  flow  of  the  second  heat  transporting  medium  occurs  along 
15  the  walls  of  the  body  in  a  multitude  of  part-flows,  which  are  rapidly  re-united,  to  be  immediately  split  up  again, 

and  so  forth.  This  brings  about  an  intense  turbulence  which  largely  enhances  the  heat  transfer. 
In  order  that  thin-walled  tubes  11  should  not  be  damaged  during  the  extrusion,  at  least  two  mutually  in- 

terconnected  tubes  should  be  used.  The  rilling  strengthens  the  individual  tubes. 
The  number  of  tubes  in  each  element  can  vary  depending  upon  the  desired  capacity.  Three  tubes  with  a 

20  small  diameter  will  result  in  a  more  compact  design  than  two  tubes  with  a  somewhat  bigger  diameter,  even  if 
the  total  internal  contact  surface  is  the  same,  as  in  the  two  tubes. 

The  first  heat  transporting  medium  may  be  electric  current,  in  which  case  the  tubes  11  will  enclose  electric 
resistances. 

25 
Claims 

1.  A  heat  exchanger  element  in  the  form  of  an  elongate  body  (12)  comprising  tubes  (11)  for  a  first  heat  trans- 
porting  medium  which  are  to  a  considerable  part  of  their  lengths  enclosed  in  cast  metal  having  a  rectan- 

30  gular  cross-section,  said  body  (12)  being  provided  with  members  (17)  for  increasing  the  contact  surface 
for  a  second  heat  transporting  medium,  characterized  in  that  at  least  two  tubes  (11)  are  located  in  close 
relationship  and  that  all  four  side  faces  of  the  body  are  subdivided  by  longitudinal  and  transverse  grooves 
(18,  19a,  19b)  in  such  a  manner  that  the  members  are  formed  as  truncated  pyramids,  arranged  in  trans- 
verse  rows,  where  members  in  each  row  are  displaced  sidewardly  one  pitch  in  relation  to  the  members 

35  in  adjacent  rows. 

2.  A  heat  exchanger  element  according  to  claim  1  ,  characterized  in  that  the  thickness  of  the  material  in 
the  body  (12),  opposite  to  a  tube  (11)  is  about  equal  to  the  diameter  of  the  tube  (11),  the  height  of  the 
members  (1  7)  being  about  equal  to  one  half  of  the  tube  diameter. 

40 
3.  A  heat  exchanger  according  to  either  of  claims  1  or  2,  characterized  in  that  the  width  of  the  grooves  (18, 

19a,  19b)  subdividing  the  faces  of  the  body  is  about  equal  to  the  base  measure  of  the  members  (17). 

4.  A  heat  exchanger  element  according  to  any  of  the  preceding  claims,  characterized  in  that  the  tubes  (11) 
are  rilled  externally  by  means  of  two  helical  grooves  (15)  running  in  opposite  directions. 45 

5.  A  heat  exchanger  element  according  to  any  of  the  preceding  claims,  characterized  in  that  the  number 
of  tubes  (11)  is  three. 

Patentanspruche 

1.  Warmetauschelement  in  Gestalteines  langlichen  Korpers  (12)  mit  Rohren  (11)  fur  ein  erstes  Warmetrans- 
portmedium,  welche  entlang  eines  beachtlichen  Teiles  ihrer  Lange  in  Gulimetall  eingeschlossen  sind,  das 
einen  rechteckigen  Querschnitt  besitzt,  wobei  der  Korper  (12)  zur  Erhohung  der  Kontaktflache  fur  ein 
zweites  Warmetransportmedium  mit  Elementen  (17)  versehen  ist, 
dadurch  gekennzeichnet, 
dalimindestenszwei  Rohre(11)  nebeneinanderangeord  net  sind,  und  dalialle  vierSeitenflachen  des  Kor- 
pers  (12)  durch  Langs-  und  Querrillen  (18,  19a,  19b)  derartig  unterteilt  sind,  dali  die  Elemente  (17)  als 
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Pyramidenstumpfe  ausgebildet  sind,  die  in  Querreihen  angeordnet  sind,  wobei  die  Elemente  (17)  in  jeder 
Reihe  seitwarts  um  eine  Teilung  gegen  die  Elemente  der  benachbarten  Reihen  versetzt  sind. 

2.  Warmetauschelement  nach  Anspruch  1, 
dadurch  gekennzeichnet, 
dali  die  Dicke  des  Materials  in  dem  den  Rohren  (11)  gegenuberliegenden  Abschnitt  des  Korpers  (12)  un- 
gefahr  gleich  ist  dem  Durchmesser  des  Rohres  (1  1  ),  und  dali  die  Hone  der  Elemente  (1  7)  ungefahr  gleich 
ist  einer  Halfte  des  Rohrdurchmessers. 

3.  Warmetauschelement  nach  Anspruch  1  oder  2, 
dadurch  gekennzeichnet, 
dali  die  Breite  der  die  Flachen  des  Korpers  (12)  unterteilenden  Rillen  (18,  19a,  19b)  ungefahr  gleich  ist 
der  Basisabmessung  der  Elemente  (17). 

4.  Warmetauschelement  nach  einem  der  vorhergehenden  Anspruche, 
dadurch  gekennzeichnet, 
dali  die  Rohre  (11)  aulienseitig  durch  zwei  schraubenformige  Rillen  (15)  gerillt  sind,  die  in  entgegenge- 
setzte  Schraubrichtungen  verlaufen. 

5.  Warmetauschelement  nach  einem  der  vorhergehenden  Anspruche, 
dadurch  gekennzeichnet, 
dali  drei  Rohre  (11)  vorgesehen  sind. 

Revendications 

1.  Element  d'echangeur  de  chaleur  presentant  la  forme  d'un  corps  allonge  (12)  comprenant  des  tubes  (11) 
pour  la  circulation  d'un  premier  milieu  de  transport  de  la  chaleur,  qui  sont  enfermes  sur  une  partie  consi- 
derable  de  leur  longueur  dans  un  metal  coule  ayant  une  section  transversale  rectangulaire,  ledit  corps 
(12)  etant  muni  d'elements  (1  7)  servant  a  agrandir  la  surface  de  contact  avec  un  deuxieme  milieu  de  trans- 
port  de  la  chaleur,  caracterise  en  ce  qu'au  moins  deux  tubes  (11)  sont  places  dans  des  positions  rappro- 
chees  et  que  les  quatre  faces  laterales  du  corps  sont  subdivisees  par  des  gorges  longitudinales  et  trans- 
versales  (18,  19a,  19b)  de  telle  maniere  que  les  elements  soient  mis  a  la  forme  de  troncs  de  pyramides 
disposes  en  rangees  transversales,  les  elements  de  chaque  rangee  etant  decales  lateralement  I'un  pas 
par  rapport  aux  elements  des  rangees  adjacentes. 

2.  Element  d'echangeur  de  chaleur  selon  la  revendication  1  ,  caracterise  en  ce  que  I'epaisseur  de  la  matiere 
incluse  dans  le  corps  (12),  en  face  d'un  tube  (11)  soita  peu  pres  egale  au  diametre  du  tube  (11),  la  hauteur 
des  elements  (17)  etant  a  peu  pres  egale  a  la  moitie  du  diametre  du  tube. 

3.  Element  d'echangeur  de  chaleur  selon  une  quelconque  des  revendications  1  et  2,  caracterise  en  ce  que 
la  largeurdes  gorges  (18,  19a,  19b)  qui  subdivisent  les  faces  du  corps  est  a  peu  pres  egale  a  la  mesure 
de  base  des  elements  (17). 

4.  Element  d'echangeur  de  chaleur  selon  une  quelconque  des  revendications  precedentes,  caracterise  en 
ce  que  les  tubes  (11)  sont  rainures  exterieurement  par  deux  gorges  helicoTdales  (15)  qui  s'etendent  dans 
des  directions  opposees. 

5.  Element  d'echangeur  de  chaleur  selon  une  quelconque  des  revendications  precedentes,  caracterise  en 
ce  que  le  nombre  de  tubes  (11)  est  de  trois. 
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