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This invention relates to a method and apparatus for
the flash evaporation of oils. In one aspect it relates to
a method .and apparatus by which hot feed oil is flash
vaporized for feeding as charge stock to a high tempera-
ture vapor phase catalytic or noncatalytic process. In
another aspect it relates to a method and apparatus for
vacuum flash vaporizing such hydrocarbon oils as high
boiling gas oils and topped crude oils in a vacuum cham-
ber to obtain gas oils overhead and heavy residual oils
as bottom products.

The problem of vaporlzmg high boiling oils without
formation of excessive carbonaceous depos1ts €xists -in
many industrial processes. It is acute in many processes
which involve preparation of vaporous feed materials
for high temperature vapor phase reactions.

Methods have been devised for vaporizing hot feed
oils inside a high temperature reaction chamber, as for
example, a catalytic cracking reactor, but such methods
have heretofore usually resulted in formation of deposits
of carbonaceous matter on the equipment. The accumu-
lation of such deposits after a time necessitates shutdowns
and cleaning of equipment.

I have devised apparatus and a method by which high
boiling oils and even topped crude oils are vaporized
with the formation of substantially no solid carbonaceous
matter in the form of deposits requiring deactivation of
processing equipment for cleaning. I have furthermore
devised a method and apparatus for the vacuum flashing
of such heavy oils as topped crude oils without substan—
tial carbon deposition.

An object of my invention is to provide an apparatus

and a method for flash vaporizing high boiling oils with-
out production of appreciable carbonaceous deposits.

Another object of my invention is to provide such
apparatus and method for superatmospheric or subatmos-
pheric flash vaporizing of high boiling oils without pro-
ducing appreciable carbonaceous deposits.

Still another object of my invention is to provide an
apparatus and method by which hot oils are flash vapor-
ized within catalytic and noncatalytic high temperature
vapor phase reaction vessels without formation of car-

bonaceous deposits requiring equipment deactivation for -

cleaning or at least minimizing the frequency of such
equipment deactivation periods.

Still other objects and advantages of my invention will
be obvious to those skilled in the art upon reading the
following description, -which taken with the attached
drawing, forms a part of this specification.

I accomplish these and other objects by providing a
vaporizer comprising, in combination, a first inverted
cup-shaped shell, a second inverted cup-shaped shell dis-
posed within and in general concentric with said- first
shell, said second shell being disposed a spaced distance
from said first shell so as to provide an annular space
therebetween, an annular ring attached to the lower ends

-of said first and second shells in such a2 manner as to close

the annular space therebetween, at least one upright slot
in the said second shell disposed therein in such a manner
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that a fluid flowing from said annular space, eaters the
space within said second shell in-a direction substantially
tangential to the inner wall of said second shell, means
to introduce steam into said annular space and a nozzle
for. spraying oil feed mto said space within said second
shell.

I further provide a method for flash vaporizing a diffi-
cultly vaporizable hot oil comprising introducing steam
tangentially into a vaporizing zone in such a manner as
to form a layer of steam of high concentration flowing
around the inner surface of the containing wall of said
zone, introducing hot oil to be flash vaporized into said
zone as a spray directed toward said layer of steam and
removing steam containing oil vapors from said zone. -

In the drawing, Figure 1 is an elevational view, partly
in section, of a portion of a reaction vessel illustrating
my invention.

Figure 2 is a sectional view taken on the line 2—2 of
Figure 1.

Figure 3 is an elevational view, partly in section, illus-
trating another embodiment of my invention.

“Figure 4 is a sectional view taken on the line 4—4 of
Figure 3.

Referring to the drawing and specifically to Figure 1,
reference numeral 11 identifies the wall of a containing
vessel. I will describe my vaporizer apparatus as applied
to a catalytic conversion operation carried out in the
vessel in which my vaporizer is situated merely as an
example of its construction and use. It is to be under-
stood, however, that the vaporizer is also used for the
production ‘of vapors for noncatalytic conversion in the
vaporizer containing vessel, or in the production of
vapors in one vessel for-catalytic or for noncatalytic con-
version in another vessel. My vaporizer, under some
conditions, is also used in pebble heater conversion
vessels.

When my invention is applied to a catalytic conversion
operation vessel 11 is a catalytic reaction or conversion
chamber in.which is disposed a bed of catalyst 12, as for
example, a moving bed of catalyst. Tubes 23 are caialyst
inlet tubes for introduction of regenerated catalyst into
vessel 11. A flash unit 13, which is also termed an evap-

_orator, is p(_)smoned within the catalyst chamber as illus-

trated.

This flash unit or evaporator 13 is shaped like an in-
verted cup and has an outer shell 15 and an- inner shell
24. The annular space between these shells or walls is
identified by reference numeral 22. Figure 2 is a cross
section of this evaporator taken along the line 2—2 of
Figure 1 and illustrates clearly the construction of the
evaporator. The upper portion 25 of the inner shell 24
is the shape of an inverted cup or of a bell and is con-
centric with the upper portlon of the. outer shell 15. The
lower portion’ of the inner shell 24 is composed of a
plurality of plates 14, the cross sections of which are
substantially. circular arcs. As illustrated in Figures 1
and 2, there are four plates 14 making up this portion of
the inner shell 24. Each plate 14 is arranged with respect
to each adjacent plate in such a manner that fluid from
the annulus 22 enters the space within the inner shell 24
in a direction at least substantially tapngent to said inner
wall. Steam is injected from pipe 16 into the annulus
22 and it flows substantially in the form of sheets 21
through. the openings 26 between successive plates 14
into the evaporator. An annular ring 27 is attached to
the lower edges of shell 15 and plates 14 so that all steam
will be forced to.leave the annulus 22 by way of the
slots 26.

Hot oil feed to the reactlon vessel Wlth or without
added steam, flows from a source, not -shown, through
pipe 17 and spray nozzle 18, The preferred type of spray
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nozzle 18 is one which causes the stream of hot feed issu-
ing therefrom to whir]l thereby throwing the liquid as
a fine mist 19 outwardly toward the inner wall of the flash
chamber but allowing the vapor 20 to pass downward
along the vertical axis of the flash chamber. Steam pass-
‘ing through slots 26 enters the flash.chamber tangentially
causing the contents of the chamber to rotate or whirl
about the vertical axis, with the speed of rotation de-
creasing toward the axis. This method of steam inlet
causes the entire inner wall as represented by plates 14
to be blanketed with rapidly moving steam, usually super-
heated, to promote heating and evaporation of the liquid
feed spray. A portion of the superheat of the steam re-
sults from heat received from the hot catalyst, usually,
but not necessarily surrounding the portion of the steam
inlet pipe 16.which is inside the vessel and a portion of
the outerwall of the evaporator 13 (illustrated in the
drawing).

As a result of this method of steam injection the con-
centration of steam is greatest at the inner surface of
the plates 24 and gradually becomes less toward the axis
of the evaporator. As a result of this mode of cperation
the sprayed liquid mist is progressively evaporated in
regions containing .greater concentrations of steam -and,
if desired, higher temperatures.
pressure effect so obtained results in a high rate of evap-
oration for a given steam rate. Furthermore, the steam
flowing around the evaporator inner walls greatly dimin-
ishes the deposition of carbonacecus matter thereon be-
canse of the characteristic effect of steam in reducing
carbon formation during cracking, and the steam jacketed
chamber prevents the plates 14 from getting sufficiently
hot to crack oil reaching it. This steam furthermore in-
sures that oil not vaporized will enter the catalyst below
the evaporator without first contacing meal parts suffi-
ciently hot to promote noncatalytic cracking and deposi-
tion of carbon. The steam introduced into the vessel has,
of course, an inlet temperature sufficiently below the cat-
alyst temperature as to maintain the plates 14 at a tem-
perature below that which would cause the above men-
tioned noncatalytic cracking and deposition of carbon.

The temperature of the steam is furthermore intended
to be sufficiently low that any oil, such as the more dif-
ficultly vaporizable and/or nonvaporizable portion of a
topped crude oil, which does reach the surface of plates
14, will not be cracked with the simultaneous formation
of carbon thereon but will remain as a liquid and flow
generally downward by gravity and finally enter the cat-
alyst. a

Another advantage of my invention is in the action of
the double wall of the vaporizer because steam intro-
duced through, say pipe 16, into the annulus 22 between
the walls tends to maintain the temperature of the inner
wall well below a cracking and/or solid carbonaceous
matter forming temperature which of course exists in
the mass of catalyst in a catalytic process reaction cham-
ber, and in a mass of hot pebbles in a noncatalytic pebble

“heater reaction chamber. While the temperature of the

steam is increased on passing through the vaporizer the
steam nevertheless maintains at least the inner wall of
the vaporizer below that at which solid carbonaceous
matter forms. .

Figure 1 has been described above as applied to a cat-
alytic process wherein the vaporizer vaporizes an. oil and
the vapors and any unvaporized liquid flow downward
and enter the downward moving bed .of hot catalyst. My
evaporator is also used in vaporizing hot oils within a
pebble heater reaction chamber, as mentioned herein-
above. In a pebble heater reactor chamber employed
for noncatalytic cracking of, for example, hydrocarbon
oils, the operation of my evaporator is similar to its op-
eration when used within a catalytic cracking chamber.

“The evaporator then produces a vaporous feed with
‘little to no residual liquid and free from solid carbona-
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4
ceous matter for noncatalytic reaction within the mass of
hot pebbles.

When employed for the production of vaporous feed
for catalytic and noncatalytic reactions, as above de-
scribed, my evaporator is operated within a vessel main-
tained at a relatively high temperature and under super-
atmospheric . pressure conditions. My evaporator is
equally applicable in operations involving subatmospheric
pressures, i. e., under vacuum.

In plant practice and for large capacity operations it
is usually desirable to employ more than one evaporator
13 is a catalytic ‘conversion or pebble heater vessel
When using ‘more ‘than one evaporator they are usually
installed at the same level.

Figure 3 illustrates the-application of my evaporator
to the vacuum vaporization of such oils as topped crude
oils. 1In this embodiment the vaporizer apparatus 13 is
disposed as illustrated in one end of a horizontally dis-
posed tank 31. This evaporator 13 is similar to the cor-
responding evaporator shown in Figure 1, i. e., it is made
up mainly of outer shell 15, and the upper inner wall 25,
and plates 14 of inner shell 24. These plates 14 are dis-
posed relative to one another as illustrated in Figure 2.
Annulus 22 is provided between the outer shell 15 and
the inner elements 14 and 25. Hot oil feed from a source,
not shown, passes through pipe 17 and is sprayed through
spray nozzle 18 in the same manner as.in Figure 1, that
is, liquid spray or mist is thrown outwardly and at least
substantially radially toward plates 14 while vapors flow
downward axially with respect to the evaporator 13. In
the distillation of topped crude oils to produce distillate
gas oils there is usually at least a minor amount of as-
phalt or tar containing material which, of course, re-
mains as unvaporized bottoms. This latter material is
thrown outwardly by the spray nozzle 18 and that por-
tion which does not vaporize impinges against plates 14
where it.collects as liquid and runs downward by gravity
and drips from plates 14 forming a lake of residuum
41. This residuum 41 is withdrawn from the system via
leg 51 and a pipe 52 for such disposal as desired. The
mechanism of the vaporization of topped crude oil com-
ponents in vessel 31 is substantially: the same as disclosed
relative to Figure 1. As oil droplets are thrown out
radially from the spray nozzle :18 they encounter pro-
gressively higher .concentrations of steam, that is, the
partial pressure of the oil vapors becomes less and less,
which condition is conducive to rapid vaporization of
the oil. Steam of course, is introduced via pipe 16 and
flows into .the annulus 22 from which it flows through
slots 26 (Figure 2) as sheets or streams of sieam 21.

Pipe 34 leads from vessel 31 to a guard chamber, if
necessary, and thence tc a vacuum producing means, not
shown.

Steam and hydrccarbon vapors leaving the bottom
open end of the vaporizer 13 pass through a bafile as-
sembly 32 composed of vertically arranged angle iroms,
or channel irons 61, the latter being illustrated in cross
section in Figure 4. .Entrained mist which might pos-
sibly ‘contain residuum components is separated from
vapors as the latter pass through the baffle assembly.
Compartment 56 is a condensing section in which .cool
oil is sprayed . from spray apparatus 4@ into the hot oil
vapors and steam which have passed through the baffle
assembly 32.

A ring dam 33 is attached: to the inner wall of the ves-
sel to serve as a retainer to keep-residuum in the vaporizer
end of the vessel so.it-can be removed via leg 51 and
pipe :52. Gas oil ‘condensed in the condensing - section
50 drops out.to form a lake of il 49. This oil is with-

-drawn from the. system-via:leg 35 and pipe 36, that por-

tion being required for -condensing liquid is. passed
through pipe 37 by pump .38, through cooler 3% and -is

-sprayed- through oil sprayer 46. That portion of the gas
-oil not ;gqui;ed,for condensing purposes ts removed from
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the system through pipe 36 as clean gas oil for such dis-
‘posal or use as desired.

If desired, the cooler 39 is operated to cool the oil
fowing through pipe 37 to such a temperature that
steam will not be condensed to water in the condensing
zone 50. If, however, for any reason it is desired to
condense steam in zone 50 for lightening the load on
the vacuum producing means, it is merely necessary to
regulate the temperature and/or the flow of the plant cool-
ing water or other coolant to the cooler. In the opera-
tion of the vaporizer under vacuum conditions, as illus-
trated in Figure 3, considerably less steam will be re-
quired than when operating under superatmospheric
pressures; as will be realized by those skilled in the art.

The vaporizer assembly in either embodiment is ob-
viously rigidly held in place by structural elements.

Materials of construction for my vaporizer are in
general selected from among those commercially avail-
able. - Consideration is given as regards operatmg pres-
sures when constructing the apparatus.

While certain embodiments of the invention have been
described for illustrative purposes, the invention obvious-
ly is not limited thereto.

I claim: .

1. A vaporizer comprising, in combination, a first
inverted cup-shaped shell, a second inverted cup-shaped
shell disposed within and in general concentric with said
first shell, said second shell being disposed a spaced dis-
tance from said first shell so as to provide an annular
space therebetween, an annular ring attached at the lower
ends of said first and second shells in such a manner as
to close the annular space therebetween, the lower end
of said second shell being open, at least one upright slot
in said second shell disposed therein in such a manner
that a fluid flowing from said annular space through said
slot enters the space within said second shell in a direc-
tion substantially tangential to the inner wall of said
second shell, means to introduce steam into said annular
space and a nczzle for spraying oil feed into said space
within said second shell.

2. A vaporizer comprising, in combination, a first in-
verted cup-shaped shell, a second inverted cup-shaped
shell disposed within and in general concentric with and
. at a spaced distance from said first shell so as to form
an annular space therebetween, an annular ring attached
to the lower portions of said first and second shells in
such a manner as to close the annular space therebe-
tween, the lower end of said second shell being open,
said second inverted cup-shaped shell comprising at least
a generally cylindrical sidewall, a generally vertical slot
in said cylindrical sidewall in such a manner that fluid
passing from said annular space into the space within
said second shell enters said space in said second. shell
in a direction substantially tangent to the inner surface
of said cylindrical sidewall, means to introduce steam
into said annular space, and means to spray hot oil to be
vaporized into said space within said second shell. :

3. A vaporizer comprising, in combination, a first in-
verted cup-shaped shell, a second inverted cup-shaped
shell disposed within and in general concentric with and
at a spaced distance from said first shell so as to form an
annular space between said first and second shells, a gen-
erally annular ring attached to the lower ends of said
first and second shells in such a manner as to close the
- annular space therebetween, the lower end-of said sec-
ond shell being open, said second inverted cup-shaped
shell comprising, in combination, a bell-shaped dome and
a generally cylindrical sidewall attached at its upper end
to the lower edge of said dome, said generally cylindrical
sidewall being formed as at least one spiral with the
ends thereof overlapping and forming at least one slot
therebetween in such a manner that fluid passing from
said annular spacé into the second cup-shaped shell
enters said second shell in a direction substantially tan-
gent to the inner surface of said generally cylindrical
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sidewall, means to introduce steam. into said- annular
space and means to spray hot oil to be vaporized into
said space in said second shell.

4, A vaporizer comprising, in combination, a first in-
verted cup-shaped shell, a second inverted cup-shaped
shell disposed within and in general concentric with and
at a spaced distance from said first shell so as to form
an’ annular space between said first and second shells, a
generally annular ring attached to the lower ends of said
first and second shells in such a manner as to close the
annular space therebetween, the lower end of said sec-
ond  shell being open, said second inverted cup-shaped
shell comprising, in combination, a bell shaped dome, a
plurality of curved plates forming substantially a hollow
cylinder, the upper edges of said curved plates being at-
tached to the lower edge of said dome, the lower edges
of said curved plates being attached to said annular ring,
one corresponding upright edge of each curved plate
overlapping the adjacent upright edge of the next succes-
sive curved plate to provide a slot between adjacent edges
of each successive pair of plates in such a manner that
fluid passing from said annular space through said slots
passes through said slots in a direction substantially
tangent to the inner surfaces of the respective curved
plates and in the same direction, means to introduce
steam intc said annular space and means to spray hot oil
to be vaporized into said second shell.

5. An apparatus for cracking hydrocarbons in the
presence of solid particulate material comprising, in com-
bination, a reaction vessel, at least one means to vapor-
ize liquid hydrocarbon feed in said vessel, a bed of solid
particulate material in said vessel, means to introduce
solid particulate material into said vessel and means to
remove said material in such a manner that said ma-
terial contacts substantially only the outer surface of
said means to vaporize liquid hydrocarbon feed, said
means to vaporize liguid hydrocarbon feed in said ves-
sel comprising, in combination, a first inverted cup-
shaped shell, & second inverted cup-shaped shell disposed
within and in general concentric with and at a spaced
distance from said first shell so as to form an annular
space between said first and second shells, a generally
annular ring attached to the lower ends of said first and
second shells in such a manner as to close the annular
space therebetween, the lower end of said second shell
being open, said second inverted cup-shaped shell com-
prising, in combination, a bell-shaped dome and a gen-
erally cylindrical sidewall attached at its upper end to
the lower edge of said dome, said generally cylindrical
sidewall being formed as-a spiral with the ends thereof
overlapping and forming at least one slot therebetween
in such a manner that fluid passing from said annular
space into the second cup-shaped shell enters said sec-
ond shell in a direction substantially tangent to the in-
ner surface of said gemerally cylindrical sidewall, means
to introduce steam into said-annular space and means to
spray hot oil to be vaporized into said space in said sec-
ond shell.

6. An apparatus for flash vaporizing a difficulty va-
porizable oil comprising, in combination, a vaporizer
vessel, means in communication with said vessel to pro-
duce a vacuum therein, at least one means to flash vapor-
ize said oil in said vessel, means to withdraw unvaporized
residuum from said vessel, a condenser in said vessel to
condense flash vapors and means for withdrawing con-
densate from the vessel, said means to flash vaporize
said oil in said vessel being near one end thereof and
comprising, in combination, a first inverted cup-shaped
shell, a second inverted cup-shaped shell disposed within
and in general concentric with and at a spaced distance
from said first shell so as.to form an annular space be-
tween said first and second shells, a generally annular ring
attached to the lower ends of said first and second shells
in such a manner as to close the annular space therebe-
tween, the lower end of said second shell being open,
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:said-second inverted cup-shaped shell comprising, in com-
"bination, a bell shaped -dome and a generally cylindrical
sidewall attached at its upper end to the lower edge of
said dome, said generally cylindrical sidewall being
formed as a spiral with the ends thereof overlapping and
forming at least -one slot therebetween in such a manner
that fluid passing from said apnular space into the sec-
ond cup-shaped shell enters said second shell in a di-
rection substantially tangent to the inner surface of said
generally cylindrical sidewall, means to introduce steam
into said annular space and means to spray hoet cil to
be vaporized into said space in said second shell.

7. A method for flash vaporizing a difficultly vapor-
izable hot -0il comprising introducing steam tangentially
‘into a vaporizing zone through the entire vertical side
wall length thereof in such a manner as to form a layer
of steam of high concentration flowing around the inner
surface. of said side wall, spraying hot oil to be flash
vaporized in a direction from the axis of said zone toward
said layer of steam adjacent said wall whereby the oil
spray contacts steam of progressively higher concentra-
tion as the sprayed oil approaches the wall of said zone
and removing steam containing oil vapors from said zone.

8. The method of claim 7 wherein the vaporizing op-
eration is carried out under superatmospheric pressure.

9. The method of claim 7 wherein the vaporizing op-
eration is carried out under subatmospheric pressure.

10. A method for flash vaporizing a difficultly vapor-
izable hot oil comprising introducing steam tangentially

into a vaporizing zone through the entire vertical side ©

wall length thereof in such a manner as to form a layer
of steam of high concentration flowing around the inner
surface of said side wall, spraying hot oil to be flash
vaporized in a direction from the axis of said zone to-
ward said layer of steam adjacent said wall whereby the
oil spray contacts steam of progressively higher concen-
tration as the sprayed oil approaches the wall of said
zone, removing steam containing oil vapors and with-
drawing unvaporized oil collected by gravity from said
wall of said zone as separate products.

11. A method for flash vaporizing at least a portion
of a difficultly vaporizable hydrocarbon oil with forma-
tion of a minimum amount of solid carbonaceous matter
comprising maintaining a helically rotating layer of
steam adjacent the inside surface of the inmer vertical
wall of a double-walled vaporizing zone by passing
steam from a space intermediate the walls of said zone
tangentially through the inner wall throughout its entire
vertical length into said zone, spraying hot oil to be
vaporized in a direction from the axis of said zone toward
said layer of steam, introducing steam at a temperature
sufficiently high to vaporize the more easily vaporizable
portion of said oil but below a temperature at which

unvaporized oil forms solid carbonaceous matter into

said space as the second mentioned steam, and removing
unvaporized oil and a hot mixture of steam and oil vapors
separately from said zone.

12. A method for feeding a difficultly vaporizable hy-
drocarbon oil in the vapor .state to a high temperature
hydrocarbon cracking zone comprising introducing steam
tangentially into a vaporizing zone through the entire
vertical side wall length thereof in such a manner as to
form a layer of steam of high concentration flowing
around the inner surface of said side wall, spraying said
hydrocarbon oil in a heated condition in a direction from
the axis of said zome toward said layer of steam, and
flowing a mixture of steam and oil vapors from said
vaporizing zone directly into said hydrocarbon cracking
Zone maintained under conditions to crack said oil vapors.

13. In the method of claim 12 wherein said cracking
zone is a catalytic cracking zone. .

14. In the method of claim 12 wherein said cracking
zone is a noncatalytic cracking zone.
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15. - In the method of claim 12 wherein said cracking
zone is a noncatalytic pebble heater cracking zone.

16. A method for the vapor phase cracking of a dif-
ficultly -vaporizable hydrocarbon oil comprising maintain-
ing ‘a helically rotating layer of hot steam adjacent the
inner wall of an oil vaporizing zone by injecting hot
steam tangentially into said zone through the entire verti-
cal side wall length thereof, said vaporizing zone being
disposed within a vapor phase hydrocarbon oil cracking
zone, spraying said hydrocarbon oil in a heated condi-
tion in a direction from the axis of said vaporizing zone
toward said layer of steam, introducing particulate ma-
terial at least at a desired hydrocarbon cracking tempera-
ture into the upper portion of said cracking zone and
adjacent said vaporizing zone, passing steam and oil va-
pors from said vaporizing zone into contact with said
particulate ‘material and withdrawing particulate ma-
terial and cracked vapors from said cracking zone.

17. In the method of claim 16 wherein said particulate
material is catalytic particulate material.

18. In the method of claim 16 wherein said particulate
material is noncatalytic particulate material.

19. A method for the vapor phase cracking of a dif-
ficultly vaporizable hydrocarbon oil comprising main-
taining a helically rotating layer of hot steam adjacent the
inside surface of the inmer vertical wall of a double-
walled oil vaporizing zone by passing hot steam from a
space intermediate the walls of said zone tangentially
through said inner wall into said zone throughout its
entire vertical length, said vaporizing zone being dis-
posed within a vapor phase hydrocarbon oil cracking
zone, introducing hot steam from outside said cracking
zone into said space intermediate the walls of said va-
porizing zone, spraying said hydrocarbon cil in a heated
condition in a direction from the axis of said vaporizing
zone toward said layer of steam, introducing particulate
material at least at a desired hydrocarbon cracking tem-
perature into the upper portion of said cracking zone and
adjacent said vaporizing zone, passing steam and oil
vapors from said vaporizing zone into contact with said
particulate material whereby vapor phase cracking occurs
and withdrawing particulate material and cracking zone
effluent vapors from said cracking zone.

20. In the method of claim 19 wherein said particulate
material is catalytic particulate material.

21. In the method of claim 19 wherein said particulate
material is noncatalytic particulate material.

22. A method for flash vaporizing a difficultly va-
porizable hot oil comprising heating a flash vaporizing
zone by maintaining a body of steam in contact with the
outer surface of a wall defining said flash vaporizing
zone, passing steam from said body of steam tangential-
ly through said wall into said zone throughout its entire
vertical length in such a manner as to form a layer of
steam flowing around the inmer surface of said wall,
said layer of steam being of progressively higher concen-
tration from the axis of said zone to the inner surface
of said wall, spraying hot oil to be flash vaporized in a
direction from said axis toward said layer of steam in
such a manner that the sprayed oil passes through the
layer of steam in the direction of said progressively
higher concentration, and removing steam containing oil
vapors from said zone.
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