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©  Temperature  detecting  apparatus  for  pipes  in  refinery  furnaces  and  the  like. 

©  A  temperature  detecting  apparatus  for  pipes  in  refinery 
furnaces  and  the  like  comprises  a  thermocouple  (2)  which  is 
supported  in  cantilevered  fashion  in  the  region  of  its  detection 
end  (2b)  fastened  to  the  outer  surface  of  a  pipe  (5)  which  is  xJ^v^  9 
located  inside  a  furnace.  The  thermocouple  is  provided  with  a 
rod  (2a)  coming  out  of  the  furnace  through  an  opening  (3)  W ^ s ^ r f -  
formed  in  the  furnace  wall  (4).  Coaxial  with  the  rod  (2a)  is  a  ^ ^ ^ C ^ p j 4 _  
tubular  protection  element  (10)  which  is  secured  along  the  rod,  \J  % 
slidably  and  loosely  passes  through  the  opening  (3)  and  T  —  
extends  as  far  as  close  to  the  pipe  (5).  Formed  between  the  rod  7 
(2a)  and  tubular  element  (10)  is  an  air  space  (2)  through  which 
air  is  sucked  from  the  outside  to  the  inside  of  the  furnace  by 
effect  of  the  slight  vacuum  created  in  the  furnace. 
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Description 

Temperature  detecting  apparatus 

The  present  invention  relates  to  an  apparatus  to 
detect  the  pipe  temperature  in  refinery  furnaces  and 
the  like,  of  the  type  comprising  a  thermocouple 
provided  with  one  rod  passing  through  one  wall  of 
the  furnace  and  terminating  in  a  detection  end 
fastened  to  the  surface  of  a  pipe  located  inside  the 
furnace. 

In  greater  detail  the  apparatus  in  reference  is 
useful  in  refinery  furnaces  which  are  for  example 
used  to  vaporize  crude  oil  or  in  petrol  reforming 
processes  and  working  processes  applied  to  crude 
oil  and  products  derived  therefrom. 

It  is  known  that  in  refinery  furnaces  it  is  very 
important  to  constantly  check  the  operation  tem- 
perature  of  the  pipes  through  which  the  fluid  being 
processed  is  circulated.  In  fact,  since  very  high 
temperatures  are  reached  in  the  furnace,  it  is 
necessary  to  be  always  sure  that  the  maximum  pipe 
temperature  does  not  exceed  the  safety  limit  values. 
Beyond  said  limit  values  undesired  chemical  resolu- 
tions  of  the  product  being  processed  could  take 
place,  as  well  as  a  dangerous  lowering  in  the 
mechanical  strength  of  the  pipes. 

The  above  mentioned  check  is  presently  carried 
out  by  a  number  of  thermocouples  distributed  along 
the  pipes.  In  short,  each  of  said  thermocouples 
consists  of  a  tubular  metal  rod  housing  suitable 
wires  which  are  connected  to  a  detection  end 
exhibited  by  the  rod  and  fixedly  fastened  to  the  outer 
surface  of  the  corresponding  pipe.  On  the  side 
opposite  the  detection  end,  the  rod  comes  out  of  the 
furnace  through  one  wall  thereof,  to  which  wall  the 
rod  is  rigidly  secured. 

The  thermocouples  presently  used  are  subjected 
to  frequent  failures  and  breaks  due  to  different 
concomitant  factors.  One  of  these  factors  is  that 
thermocouples  are  directly  exposed  to  high  tem- 
peratures  which  can  easily  cause  the  burnout  of  the 
wires  passing  through  the  rod  even  when  the  rod  is 
filled  with  suitable  insulating  materials. 

In  addition,  since  thermocouples  are  rigidly  en- 
gaged  in  the  region  of  their  opposite  ends,  they  can 
easily  break  when  they  are  submitted  to  high 
mechanical  stresses  as  a  result  of  the  thermal 
expansions  they  undergo  due  to  the  high  tempera- 
ture  of  the  furnace.  In  fact  the  thermal  expansion  of 
pipes  gives  rise  to  the  expansion  of  the  respective 
thermocouples  because  the  detection  ends  of  the 
thermocouples  tend  to  be  moved  with  respect  to 
their  attachment  points  to  the  furnace  walls. 

In  order  to  reduce  the  effects  resulting  from  the 
thermal  expansion  of  pipes  and  thermocouples,  the 
rod  of  each  thermocouple  is  presently  shaped  in 
such  a  manner  that  along  its  extension  one  or  more 
coils  are  formed  which  can  elastically  deform  as  a 
result  of  said  thermal  expansions.  However  this 
solution  does  not  ensure  an  optimal  resistance  of 
the  thermocouples  to  mechanical  stresses. 

Furthermore  thermocouples  are  also  submitted  to 
chemical  attacks  by  different  corrosive  substances 
present  in  the  burnt  gas  passing  through  the 
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furnace.  As  time  goes  by,  these  substances  wear 
the  thermocouple  rods  and  reduce  their  mechanical 

5  strength  to  such  a  point  that  they  break  by  effect  of 
said  mechanical  stresses. 

It  is  therefore  an  object  of  the  present  invention  to 
solve  the  problems  of  known  art  by  an  apparatus 
arranged  in  such  a  manner  that  a  corresponding 

w  thermocouple  adapted  to  detect  the  pipe  tempera- 
ture  is  submitted  neither  to  high  temperatures  nor  to 
mechanical  stresses  nor  to  the  action  of  chemical 
agents. 

The  foregoing  and  still  further  objects  that  will 
15  become  more  apparent  in  the  course  of  the  following 

description,  are  substantially  attained  by  a  tempera- 
ture  detecting  apparatus  for  pipes  in  refinery 
furnaces  and  the  like,  characterized  in  that  the 
thermocouple  rod  is  slidably  and  loosely  engaged 

20  through  an  opening  formed  in  the  furnace  wall  and  is 
provided  with  a  tubular  protection  element  which 
extends  coaxially  with  and  along  the  rod,  crosses 
said  opening  and  has  one  end  in  the  vicinity  of  said 
pipe,  the  inner  diameter  of  said  tubular  element 

25  being  slightly  bigger  than  the  maximum  rod 
diameter,  in  order  to  create  an  air  space  between  the 
tubular  element  and  the  rod  through  which  air  can  be 
sucked  from  the  outside  to  the  inside  of  the  furnace 
by  effect  of  the  vacuum  created  in  the  furnace  itself. 

30  Further  features  and  advantages  will  best  be 
understood  from  the  detailed  description  of  a 
preferred  embodiment  of  a  temperature  detecting 
apparatus  for  pipes  in  refinery  furnaces  and  the  like 
in  accordance  with  the  present  invention,  given 

35  hereinafter  by  way  of  non-limiting  example  with 
reference  to  the  accompanying  drawing  in  which  the 
only  figure  shows  a  broken  cross-sectional  view  of 
the  apparatus  of  the  invention  in  its  use  condition. 

With  reference  to  the  figure,  the  temperature 
40  detecting  apparatus  for  pipes  in  refinery  furnaces 

and  the  like  in  accordance  with  the  invention  has 
been  globally  identified  by  reference  numeral  1.  The 
apparatus  1  comprises  a  thermocouple  2  provided 
with  a  substantially  rectilinear  rod  2a  slidably  and 

45  loosely  passing  through  an  opening  3  formed  in  a 
wall  4  of  a  refinery  furnace  not  shown.  In  the  interior 
of  the  furnace  the  rod  2a  terminates  in  a  detection 
end  2b  which  is  curved  and  fastened,  preferably  by 
welding,  to  an  outer  surface  of  a  pipe  5  extending 

50  within  the  furnace  and  designed  to  be  passed 
through  by  a  fluid  product  being  processed. 

In  known  manner,  the  rod  2a  of  the  thermo- 
couple  2  has  a  tubular  structure  and  is  crossed  by 
wires  6  terminating  at  the  detection  end  2b  where 

55  they  are  disposed  in  contact  relation  with  the  pipe 
surface. 

The  thermocouple  2  is  advantageously  supported 
in  cantilevered  fashion  by  pipe  5  adjacent  the 
detection  end  2b  and  is  conventionally  provided  with 

60  a  junction  head  7  fastened  to  the  end  of  the  rod  2a 
opposite  the  detection  end  2b  by  means  of  a  joint  8 
of  known  type,  so  that  it  is  located  at  the  exterior  of 
the  furnace.  Terminals  9  to  which  the  wires  6  are 
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connected,  are  housed  in  head  7.  Said  terminals 
which  are  accessible  after  removing  a  screw 
threaded  plug  7a,  allow  the  electrical  connection  of 
the  thermocouple  2  to  conventional  indication 
equipments,  known  per  se,  which  are  capable  of 
signalling  the  temperature  detected  by  the  thermo- 
couple  in  the  region  of  its  end  2b. 

In  an  original  manner  the  apparatus  1  further 
comprises  a  tubular  protection  element  10  extend- 
ing  coaxially  with  and  along  {he  rod  2a  and  secured 
thereto  by  means  of  set  screws  or  the  like  1  1  located 
at  the  opposed  ends  of  the  tubular  element.  The 
tubular  element  10  slidably  and  loosely  passes 
through  the  opening  3  and  extends  towards  the 
inside  of  the  furnace  so  that  one  end  10a  thereof  can 
come  close  to  pipe  5  and  thus  almost  completely 
cover  the  portion  of  rod  2a  extending  in  the  interior 
of  the  furnace. 

As  clearly  seen  in  the  figure,  it  is  also  advant- 
ageously  provided  that  the  tubular  element  10 
should  have  an  inner  diameter  slightly  bigger  than 
the  maximum  diameter  of  the  rod  2a.  In  this  way  an 
air  space  12  can  be  created  between  the  rod  2a  and 
tubular  element  10.  During  the  furnace  operation  air 
is  sucked  through  said  air  space  from  the  surround- 
ing  atmosphere  to  the  interior  of  the  furnace  by 
effect  of  the  slight  vacuum  conventionally  created  in 
the  furnace. 

In  order  to  avoid  the  intake  of  air  through  the 
opening  3  too,  a  closure  disk  13  is  slidably  engaged 
along  the  tubular  element  10,  the  maximum  diameter 
of  said  disk  being  bigger  than  the  diameter  of 
opening  3.  The  disk  13  is  preferably  located  outside 
the  furnace  and  is  urged  against  the  wall  4  by  the 
action  of  a  spring  14  located  in  a  coaxial  relation  with 
the  rod  2a  and  acting  between  a  locating  abutment 
15  integral  to  the  rod  and  the  disk.  In  the 
embodiment  shown  the  locating  abutment  15  is 
formed  by  joint  8. 

As  regards  the  detection  of  the  pipe  temperature 
by  thermocouple  2,  the  operation  of  apparatus  1  is 
substantially  identical  to  that  of  known  apparatuses 
and  therefore  does  not  need  particular  explanations. 

Advantageously,  during  the  normal  operation  of 
the  furnace  the  air  passing  through  the  air  space  12 
carries  out  the  cooling  of  the  rod  2a  in  order  to  avoid 
the  thermocouple  2  being  overheated  due  to  the 
high  temperature  present  in  the  furnace.  The 
detection  end  2b  which  is  not  protected  by  the 
tubular  element  10,  takes  the  surface  temperature  of 
pipe  5  which  is  always  lower  than  the  temperature  in 
the  combustion  chamber.  The  presence  of  the 
tubular  element  10  also  protects  the  rod  2a  from  the 
attack  of  corrosive  substances  present  in  the  burnt 
gas  passing  through  the  furnace.  In  this  connection 
it  is  to  be  noted  that  the  detection  end  2b  can  be 
protected  from  said  corrosive  substances  by  means 
of  known  and  conventional  protection  elements 
adapted  to  be  fastened  to  the  pipe  surface. 

As  the  thermocouple  2  is  supported  in  cantil- 
evered  fashion  by  pipe  5,  it  can  undergo  even 
important  thermal  expansions  without  stresses 
being  produced  thereon.  In  fact,  a  thermal  expan- 
sion  of  thermocouple  2  merely  gives  rise  to  the 
spacing  apart  of  head  7  from  the  wall  4.  Due  to  the 

action  of  spring  14,  the  disk  13  is  held  against  the 
wall  4  even  when  the  rod  2a  and  tubular  element  10 
move  apart  with  respect  to  said  wall  as  a  result  of  the 
above  mentioned  thermal  expansions. 

5  Since  the  tubular  element  10  is  slidably  and 
loosely  engaged  in  the  opening  3,  the  thermo- 
couple  2  is  not  submitted  to  any  mechanical  stress 
even  if  pipe  5  undergoes  thermal  expansions.  The 
thermocouple  2  is  in  fact  capable  of  following  the 

10  pipe-length  variations  because  it  can  move  freely  in  a 
transverse  direction  within  the  opening  3,  together 
with  the  tubular  element  10. 

The  present  invention  attains  the  intended  pur- 
poses. 

15  In  fact,  as  previously  set  forth,  the  solutions 
adopted  in  the  apparatus  of  the  invention  can 
eliminate  all  stresses  in  the  thermocouple  2  when 
they  originate  either  from  high  temperatures  or 
chemical  substance  attacks  and  even  when  mech- 

20  anical  stresses  as  a  result  of  thermal  expansions  are 
present. 

All  problems  of  known  art  connected  with  the 
frequent  breakings  of  thermocouple  are  therefore 
eliminated. 

25  It  is  obviously  understood  that  the  present 
invention  is  susceptible  of  many  modifications  and 
variations  all  falling  within  the  scope  of  the  inventive 
idea  characterizing  it. 

30 

Claims 

35  1.  A  temperature  detecting  apparatus  for 
pipes  in  refinery  furnaces  and  the  like  of  the 
type  comprising  a  thermocouple  (2)  provided 
with  a  rod  (2a)  passing  through  one  wall  (4)  of  a 
furnace  and  terminating  in  a  detection  end  (2b) 

40  fastened  to  the  surface  of  a  pipe  (5)  located 
inside  the  furnace,  characterized  in  that  the 
thermocouple  rod  (2a)  is  slidably  and  loosely 
engaged  through  an  opening  (3)  formed  in  the 
furnace  wall  (4)  and  is  provided  with  a  tubular 

45  protection  element  (10)  which  extends  coaxially 
with  and  along  the  rod  (2a),  crosses  said 
opening  (3)  and  has  one  end  (10a)  in  the  vicinity 
of  said  pipe,  the  inner  diameter  of  said  tubular 
element  (10)  being  slightly  bigger  than  the 

50  maximum  diameter  of  the  rod  (2a)  in  order  to 
create  an  air  space  (12)  between  the  tubular 
element  and  the  rod  through  which  air  can  be 
sucked  from  the  outside  to  the  inside  of  the 
furnace  by  effect  of  the  vacuum  created  in  the 

55  furnace  itself. 
2.  An  apparatus  according  to  claim  1  ,  charac- 

terized  in  that  said  tubular  element  (10)  is 
fixedly  engaged  to  the  thermocouple  rod  (2a) 
and  loosely  crosses  the  opening  (3)  formed  in 

60  the  furnace  wall,  along  said  tubular  element 
being  slidably  engaged  a  closure  disk  (13) 
which  is  urged  against  the  furnace  wall  (4)  by 
the  action  of  a  spring  (14)  coaxial  with  the  rod 
and  acting  between  the  disk  and  a  locating 

65  abutment  (15)  which  is  fixed  with  respect  to  the 
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■od. 
3.  An  apparatus  according  to  claim  1  ,  charac- 

terized  in  that  said  thermocouple  (2)  is  sup- 
Dorted  in  cantilevered  fashion  by  pipe  (5)  in  the 
-egion  of  said  detection  end  (2b)  .  5 
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