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1.

6 Claims. (C. 26-117)

This invention relates to apparatus for reduc
ing the temperature of fluids. One aspect of this
invention relates to apparatus for quenching high
temperature gases. Another aspect of this inven
tion relates to a method for preventing the coking

º into the hollow interior of casting 6. A con
duit T is provided for introducing steam or other
vapor into annular passageway 9. Casting 6 is
connected to an L-shaped metal conduit 2 by
means of flange ff. Conduit 2 passes through a

or accumulation of carbon in a transfer line.
conical shaped or annular tapered member 4
Still another aspect of this invention relates to a
into an outer casing 3, preferably of a cylin
flexible joint.
drical shape. Conical shaped member 4 com
In various hydrocarbon conversion processes
prises an inverted truncated cone or annular ta
especially those processes using pebble heater 0 pered member having a flat lip or rim through
type furnaces and reaction chambers, the effluent
which conduit 2 extends and adjoins the lower
gases must be colled quickly in order to stop the
or Small end of the inverted cone. The conical
reaction and to minimize the deterioration of Sub
portion of member 4 is generally constructed
sequent equipment. In conventional equipment
of
similar material and of similar thickness to
for cooling hot gases, the direct contact of the 15 conduit f2. Conduit 2 is usually welded to mem
hot gases with the apparatus results in severe
ber 4 but conduit 2 may merely be inserted in
stresses because of the variations of temperature
conical member 4 to form a gas-tight fit with
in
the metal. These stresses eventually cause out departing from the scope of this invention.
failure of the apparatus. Especially in the crack
lip or rim of member 4 is welded or bolted
ing of hydrocarbons in pebble heater type fur 20 The
to outer casing 3. The lower portion of outer
naces or reaction chambers, the hot gases enter
casing 3 is of a restricted cross-sectional area
ing the cooling apparatus are often at a tem
and is usually of a conical shape. A cylindrical
perature above 1600°F. and as a result of the in
shell 6 is positioned, preferably concentrically,
jection of the cooling medium therein the cool
within casing 3 in such a manner that conduit
ing apparatus is heated and cooled spot-wise 25 f2 extends a short distance into shell 6. Shell
causing severe deformation.
6 is supported by suitable supports 24. The
It is therefore an object of this invention to
shape of shell f6 is preferably cylindrical and
provide a quenching apparatus which will reduce
has a larger diameter than conduit 2 so that

the temperature of hot gases without imposing
undue thermal stresses in the quenching appa
ratus.
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Another object is this invention is to provide
a novel apparatus for the quenching of hot gases.
Still another object of this invention is to pre
vent the accumulation of carbon in the gas trans
fer line to the quenching chamber.
A further object of this invention is to provide
apparatus for the quenching of hot gases which is
relatively less susceptible to deterioration at high
er temperatures. .
It is another object of this invention to pro
vied a flexible member for the paSSage of a con
duit therethrough.
Warious other objects and advantages will be

come apparent to those skilled in the art from the
accompanying description and disclosure.
In the draping
The drawing diagrammatically illustrates in
cross-section apparatus according to this inven
tion for the quenching of hot gases. Element 6
comprises a hollow cylindrical casting open at
both ends with an annular passageway 9 circum

conduit 2 may extend a short distance into
shell 6. Inner shell 6 forms an outer annular
passageway 2f between outer casing f3 and inner
shell f6 and also forms an inner passageway 22
within shell 6. A conduit 27 is attached to the
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lower portion of Casing 3 by means of flanges
26. A conduit and nozzles 8 and 9 provide
means for injecting a spray of water or other liq

uid into inner shell f6. Conduits 23 provide
means for introducing steam or other vapor into
annular space 2 f.
For high temperature work shell 6 and casing
3 are constructed of chrone-nickel-iron alloy
of about 25% chromium and 20% nickel. Flange

4 may conveniently be constructed of 18-8 stain
Although the apparatus shown is illustrated in
a vertical position the apparatus may be placed in
a horizontal position without departing from the
scope of this invention. Also steam injection
less steel.

means 23 may be omitted if desired.
50

Operation
In the drawing hot gases to be quenched are

passed through hollow casting 6 into conduit 2.
ferentially disposed around the casting with per Steam is introduced into annular passageway 9
forations 8 leading from the annular passage of St. through line and is injected into the flowing
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3
gaseous stream through perforation or orifices 8.

4

moved from the cooling apparatus and passed to
a second cooling zone for further cooling.
Having described my invention, obviously vari

The steam forms a protective film on the inner

surface of conduit 2 and prevents the accumul
lation of carbon and carburization of the metal
surface. Hot gases from conduit 2 into passage

ous alterations and modifications of the apparatus
will become apparent to those skilled in the art

¥out departing from the scope of this inven

way 22 formed by shell f6. These gases pass in

two directions, through outer passageway 2 and
through inner passageway 22 to the lower portion

ion.

I claim:

of casing 3 where they are admixed and recomr

1. Apparatus for quenching hot gases compris

same, and therefore, as a result of temperature
changes, the member 4 and conduit 2 expand
and contract together. Annular tapered member

an annular tapered member forming a flexible
joint at its smaller end with an inlet conduit ex

in combination an elongated outer casing
bined. The coefficient of expansion of the comi 10 ing
cal tapered member 4 and conduit 2 are the having an inlet end closure member comprising

tending through said tapered member into said
lesser width than said casing and of greater
width than said inlet conduit, extending length

chamber; an inner elongated tubular member of

4 is flexible transversely and, therefore, tends
to decrease the stress on conduit 2. In this

manner the joint of conduit 2 and member 4
is considerably more flexible than the convention
all joints. Steam is injected through conduit 23
to aid in forcing the gaseous mixture through
outer passageway 2 and prevents stagnation of
the mixture therein. Water is injected through
line 7 and nozzles 8 and 9 into space 22 as a
result of which the hot gases are rapidly cooled.
The gases in the annular space 2 are cooled when
they contact the gases from space 22 in the lower
portion of casing 3. Cooled gases are then
passed from casing f3 through conduit 27 to sub
sequent equipment (not shown) for further cool
30
ing or treatment of the gases.
Casting 6 may form the outlet from a pebble heater type reaction chamber and is so construct
ed as to facilitate the injection of steam through
a number of orifices into the reaction chamber
effluent. Steam injection aids in the quenching 35
operation and tends to provide a protective film
of steam on transfer line 2.
At the point of connection of conduit 2 with
annular tapered member 4 a special expansion
feature is provided, as previously discussed, by 40

wise of said casing in spaced-apart relation there
to throughout the length of said tubular member
so as to provide an annular chamber between said
casing and said tubular member communicating
at both ends with the cylindrical chamber within
said tubular member, said tubular member Sur
rounding said inlet conduit for a small portion of
its length in spaced-eapart relation thereto; Sup
port means for holding said tubular member in

position; conduit means communicating with said
cylindrical chamber for injecting a cooling fluid
therein; and an outlet conduit connecting with
the outlet end of said casing for withdrawing
quenched gases from both of said chambers.
2. The apparatus of claim 1 including con
duit means extending through said casing into
said annular space for introduction of a cooling
fluid thereto.

3. Apparatus for quenching hot gases compris

ing in combination an outer cylindrical casing
having a closure member at the inlet end thereof;
an inner cylindrical shell of lesser diameter than
said casing axially positioned within said outer
casing in spaced-apart relation thereto through

the conical or tapered shape of the fange. It
out its length providing an outer annular quench
has been found to be very undesirable to weld a
conventional flange directly to such a conduit as
ing chamber between said outer casing and said
inner shell and an inner cylindrical quenching
2 because of the expansion or movement of the
conduit 2 directly against the flange itself. The 45 chamber within Said inner shell each in commu
nication with the other at both ends; an annular
coefficient of expansion of the flange and the con
duit are not the same and large stresses are set
tapered member attached to said closure member
up. By means of the conical shape of member . and forming a gas-tight flexible joint with an
inlet conduit extending therethrough axially of
4, the effect is similar to that of another conduit
which is capable of expanding and moving ap 50 said casing, said conduit being of lesser diameter
than said inner shell and extending thereinto a
proximately the same as conduit 2.
short distance in spaced-apart relation thereto;
Inner shell 6 shields outer casing 3 from the
an eduction conduit connecting with the outlet
water spray. It is well known that when alloy
end of said casing for withdrawing quenched fluid
steels are either heated or cooled spot-wise that
severe stresses occur in the metal. By placing 55 from both of said chambers; support means for
holding said shell in position; Conduit means for
the shield, such as shield 6, to protect Outer
injecting cooling fluid into said inner quenching
casing 3 the life of the casing is greatly in

chamber; and means for injecting a cooling fluid
into said inlet conduit around the periphery

creased. When inner shield 6 becomes deformed

or otherwise incapable of further use, it may be
easily removed by removing member 4.
The following example is illustrative Only of
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On the walls of Said conduit.

4. Apparatus for quenching hot gases which
comprises in combination an outer elongated

an application of the present apparatus and

should not be considered unnecessarily limiting
to the invention:

Eacample

thereof so as to provide for a protective fluid film

65

cylindrical Casing having an inlet end closure
member comprising an annular axially positioned
tapered member surrounding an inlet conduit

and forming a gas-tight expansion joint there

A cracked hydrocarbon effluent was passed from
with at the smaller end of said tapered member,
a pebble heater type conversion chamber into Said inlet conduit extending axially into the in
cooling apparatus constructed according to this 70 terior of said casing a short distance; an inner
tubular member of lesser diameter than said out
invention. The gaseous effluent at atmospheric
er casing and of greater diameter than said inlet
pressure and at a temperature of about 1650 F.
was passed at a rate of about 11,000 cubic feet
conduit extending axially of said casing to the
perminute into the cooling apparatus. A gaseous
proximity of the outlet end thereof and surround.
effluent at a temperature of about 600°F. was re 75 ing Said inlet conduit at the inner end thereof
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in spaced-apart relation thereto so as to provide
an inner cylindrical primary quenching chamber
tubular member and also at the outlet end; Sup

nular quenching chamber in communication with
each other at both the upper and lower ends;
support means for holding said shell in position;
an inlet conduit extending axially in gas-tight ar
rangement through said closure member into
said inner quenching chamber a short distance,

with said primary quenching chamber; fluid in
jector means communicating with said secondary

shell so as to provide an annular passageway be
tween said conduit and said shell connecting said
inner and outer chambers; a tapered member

and an outer annular secondary quenching cham
ber each in communication with the other at the
inlet end between said inlet conduit and said

port means for holding said tubular member in
position; liquid injector means communicating

said conduit being of lesser diameter than said

O

connecting the lower end of said casing with an

quenching chamber; and a tapered member con
necting the outlet end of said casing with a con
duit of lesser diameter for mixing of quenched
gas from the primary and secondary quenching
Zones and eduction of the same.

5. The apparatus of claim 4 including means
for injecting a cooling fluid into said inlet con
duit around the periphery thereof so as to pro
vide for the formation of a protective fluid film
on the walls of said conduit.
6. Apparatus for quenching hot gases which

eduction conduit of lesser diameter; and injector
means for introducing a cooling fluid into said
inner chamber.
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comprises in combination an outer elongated up
right cylindrical casing having a top closuremem

lower end of said casing, providing an inner
cylindrical quenching chamber and an outer an
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ber; an inner axially positioned cylindrical shell
of lesser diameter spaced apart from Said casing
throughout its length and from said closure
member and extending to the proximity of the
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