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Combustion gases from burners 106 flow up-  quench  tubes 210 which  are
encased  by                       wardly and are channeled by sloping walls
quench coolers 212. Cooling  medium is intro-                       102
into flue gas duct 110 within which is  duced into the quench coolers via
lines 214A 



disposed connection pre-heating coil 112. The   and  214B, partially
vaporized  in  quench  5  combustion gases are withdrawn  from  the
coolers 212 and the vaporized and recirculate  70
furnace via duct 110.                      ing coolant is withdrawn via
vapor connec-                         In  like manner, roof burners  114
fire  tors 216 to vapour drum  218 from  whence                       upper
radiant section 104A  and  heat the  vapours are withdrawn via line 219.
upper portion of reaction tubes 108. The        Process fluid is preheated,
preferably in a                   10  combustion gases arc withdrawn
through flue  convection preheat coil (not shown) by com- 75 



gas duct 110 in which they are comingled  bustion gases from the furnace,
and is passed                       with the combustion gases from floor
burners  via line 220 into process fluid header 222 106.
thence through orifice meters 223, thence into
Process fluid is introduced via line 116,  reaction tubes 206. The heated
reacted pro                  15  preheated by convection, heating in coil
112,  ducts through U-connections 208 are cooled  80
the preheated fluid is passed via line 118 to  in quench tubes 210 and
withdrawn via pro                       process fluid  header 120, thence
through   duct header 224 and line 226. 



metering orifices 121, thence through reac-    On-stream decoking of
individual reaction                tion tubes 108 serially through lower
radiant  and quench tubes is accomplished by intro-                  20
section 104B and upper radiant section 104A   ducing decoking steam  from
decoking steam  85                      of the refractory enclosure, which
sections  header 228 via flexible steam  hose 230 and
may be fired at different rates, thence into  valved connections 231. The
steam  is intro-                      quench tubes 120. The hot reacted
gases are  duced downstream of orifice meters 223. For   cooled within
quench tubes 120 by a cooling  shutdown decoking, high pressure steam  or 



25  medium,  usually  water, introduced  from  water is introduced through
Y-connectors 209                      coolant header 122 via coolant
connectors 124  and drainage is provided by  drainage plugs  90
and through quench coolers 126. The cool-  232 which service reaction tubes
206 and                      ing medium is vaporized and the vapor with-
quench tubes 210. Tube supports and other                      drawn
through vapor connectors 128 into  structural elements are omitted  from
the                  30  boiler outlet header 130, thence to a vapor
drawing of Figure 5 to simplify the drawing.                      drum
(not shown). The reacted, quenched        In the above description and the
attached 



process fluid is removed via product connec-  drawings numerous valves,
pump, meter, etc.                      tors 132 and product header 134.
necessary or useful in operating the fired       On-stream  decoking of
individual tubes  heaters described  have been  omitted  for  the       35
108 is accomplished by introducing decoking  sake of clarity; such items
and their use are 100                     steam  from  decoking steam
header 136 via  well known to those skilled in the art.     flexible hose
138 into reaction  tubes 108                     downstream  of metering
orifice  121. For 



shutdown cleaning of the tubes, high pressure   WHAT WE CLAIM  IS:- 40
steam  or water lances may be connected at   1. A fired heater for process
fluids, par-                     the upper end 109 of tubes 108 and fluid
ticularly for pyrolyzing normally gaseous or                 and coke
removed via drainage plugs 140.   normally  liquid hydrocarbon  feedstocks
to 105                       Each reaction tube is flexibly supported to
obtain olefins and other products which com-                     allow for
thermal expansion during operation   prises a refractory furnace enclosure
having                 45  by means of support spring 142 and yoke  a
plurality of reaction tubes contained there- 



144.                                        in, said tubes communicating
with a quench      Yet another preferred  embodiment  of  the  section
through  which  said  fluids  pass after 110                     present
invention  is the  use of straight rela-  being heated, said reaction tubes
being essen- tively small diameter reaction tubes utilizing  tially
straight and  making a single pass                 50  a U-connection to
the quench tubes so that  through the refractory enclosure and being
the total furnace dimensions (height in this  in flow  communication with a
plurality of           case) is set by the required length of the
essentially straight quench tubes in the quench 115 



reaction tubes only, and not by the com-  section.
bined length of reaction and quench tubing.    2. A fired heater according
to claim  1, in                55  This embodiment thus reduces the overall
which the quench tubes are coaxially aligned                    furnace
height, but at the expense of the  with corresponding reaction tubes.
added pressure drop, cost and inconvenience     3. A fired heater according
to claim   1, in 120                    of introducing  a U-turn  into  the
tubes,  which the quench and reaction tubes are con-
Figure 5 shows in schematic partial elevation  nected in flow communication
by means of 



60  such a preferred embodiment of a furnace in  a U-shaped connection so
that the connected                    accordance with the present invention
con-  reaction and quench tubes are aligned in                    sisting
of a steel framework 200 supporting  planes essentially parallel to and
spaced one 125                    refractory   enclosure  202  which
encloses  from  the other.                    burners 204 and reaction
tubes 206. U-con-   4. A fired heater according to any one of
65  nectors 208 connect reaction, tubes 206 to the preceding claims, in
which the reaction  
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Combustion gases from burners 106 flow up-  quench tubes 210 which  are
encased by                   wardly and are channeled by sloping walls
quench coolers 212. Cooling medium is intro.                   102 into
flue gas duct 110 within which is  duced into the quench coolers via lines
214A                   disposed convection pre-heating coil 112. The  and
214B, partially  vaporized  in  quench                   combustion gases
are withdrawn from  the  coolers 212 and the vaporized and recirculate  70
furnace via duct 110.                      in, coolant is withdrawn via
vapor connec- 



In  like manner, roof burners  114  fire  tors 216 to vapour drum  218 from
whence                   upper radiant section 104A  and heat the  vapours
are withdrawn via line 219.                   upper portion of reaction
tubes 108. The     Process fluid is preheated, preferably in a
10  combustion gases are withdrawn through flue  convection preheat coil
(not shown) by com- 75                   gas duct 110 in which they are
comingled  bustion gases from the furnace, and is passed
with the combustion gases from floor burners  via line 220 into process
fluid header 222                   106.
thence through orifice meters 223, thence into 



Process fluid is introduced via line 116,  reaction tubes 206. The heated
reacted pro-               15  preheated by convection, heating in coil
112,  ducts through U-connections 208 are cooled  80                   the
preheated fluid is passed via line 118 to  in quench tubes 210 and
withdrawn via pro-           process fluid header 120, thence through  duct
header 224 and line 226.                   metering orifices 121, thence
through reac-    On-stream  decoking of individual reaction
tion tubes 108 serially through lower radiant  and quench tubes is
accomplished by intro-               20  section 104B and upper radiant
section 104A   dlueing decoking steam  from  decoking steam  85 



of the refractory enclosure, which sections  header 22S via flexible steam
hose 230 and                   may be fired at different rates, thence into
valved connections 231. The steam is intro-                   quench tubes
120. The hot reacted gases are  duced downstream of orifice meters 223. For
cooled within quench tubes 120 by a cooling  shutdown decoking, high
pressure steam  or   25  medium, usually  water, introduced  from   water
is introduced through Y-connectors 209  90             coolant header 122
via coolant connectors 124  and drainage is provided by drainage plugs
and through quench coolers 126. The cool-  232 which service reaction tubes
206 and 



ing medium is vaporized and the vapor with-  quench tubes 210. Tube
supports and other                   drawn  through vapor connectors 128
into  structural elements are omitted  from  the   30  boiler outlet header
130, thence to a vapor  drawing of Figure 5 to simplify the drawing. 95
drum  (not shown). The reacted, quenched    In the above description and
the attached                   process fluid is removed via product connec-
drawings numerous valves, pump, meter, etc.                   tors 132 and
product header 134.           necessary or useful in operating the fired
On-stream  decoking of individual tubes  heaters described have been
omitted for the 



35  108 is accomplished by introducing decoking  sake of clarity; such
items and their use are 100        steam  from  decoking steam  header 136
via  well known to those skilled in the art.      flexible hose 13S into
reaction tubes lO8                  downstream  of metering  orifice  121.
For                  shutdown cleaning of the tubes, high pressure    WHAT
WE CLAIM IS:-               40  steam  or water lances may be connected at
1. A fired heater for process fluids, par-   the upper end 109 of tubes 108
and fluid  ticularly for pyrolyzing normally gaseous or 



-   and coke removed via drainage plugs 140.    normally  liquid
hydrocarbon  feedstocks to                     Each reaction tube is
flexibly supported to  obtain olefins and other products which com-
allow for thermal expansion during operation  prises a refractory furnace
enclosure having   45  by means of support spring 142 and yoke  a plurality
of reaction tubes contained there-                   144.
in, said tubes communicating wish a quench   Yet another preferred
embodiment of the  section through which said fluids pass after 110
present invention is the use of straight rela-  being heated, said reaction
tubes being essen- 



tively small diameter reaction  tubes utilizing  tially  straight and
making a single pass               50  a U-connection to the quench tubes
so that  through the refractory enclosure and being                   the
total furnace dimensions (height in this  in flow communication with a
plurality of                   case) is set by the required length of the
essentially straight quench tubes in the quench  115
reaction tubes only, and not, by the com-  section.                   bined
length of reaction and quench tubing.    2. A fired heater according to
claim 1, in               55  This embodiment thus, reduces the overall
which the quench tubes are coaxially aligned 



furnace height, but at the expense of the  with corresponding reaction
tubes.                   added pressure drop, cost and inconvenience    3.
A fired heater according to claim 1, in 120                   of
introducing  a U-turn  into  the  tubes.  which the quench and reaction
tubes are con-                   Figure 5 shows in schematic partial
elevation  nected in flow communication by means of               60  such
a preferred embodiment of a furnace in  a U-shaped connection so that the
connected                   accordance with the present invention con-
reaction and quench tubes are aligned in                   sisting of a
steel framework 200 supporting  planes essentially parallel to and spaced
one 125 



refractory  enclosure  202  which  encloses  from the other.
burners 204 and reaction tubes 206. U-con-   4. A fired heater according to
any one of              65  nectors 208 connect reaction tubes 206 to  the
preceding claims, in which the reaction     



1,198,873                                          7     tubes are of an
inside diameter not greater   8. A fired heater according to any one of  20



than about three inches.                    the preceding claims, which
comprises means      5. A fired heater according to any one of  to inject
decoking fluid into any reaction    the preceding claims in which the
reaction  tube while said heater remains in service. tubes have an inside
diameter not more than   9. A fired heater according to any one of    about
one-hundred fortieth (1/240th) of the  the preceding claims, in which the
reaction  25    length of said reaction tubes.              tubes are
vertically disposed in the furnace      6. A fired heater according to any
one of  enclosure, which has burners therein. 



the preceding claims, in which each quench     10. A fired heater for
process fluids, sub- lO  tube is enclosed by a cooling jacket adapted
stantiall as herein described with reference    to course coolant over the
external surface  to the accompanying drawings.               30    of said
quench tubes.      7. A fired heater according to any one of    the
preceding claims, in which the enclosure 15 is subdivided into at least two
zones, said re-    STEVENS, HEWLETT & PERKINS, 



action tubes pass through said at least two           Chartered Patent
Agents,    zones said reaction tubes pass through said          Agents for
the Applicants,    zones, and each of said zones is independ-       5,
Quality Court, Chancery Lane,    ently heated.
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