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2 Claims.

This invention relates to a gas generator and’

more particularly to a generator for preparing
synthesis gas for synthesis of hydrocarbons,
cxygenated compounds and the like.

In the preparation of so-called synthesis gas:

for synthesis of hydrocarbons, oxygenated com-
pounds and the like, usually consisting essentially
of approximately one part carbon monoxide to
two parts hydrogen, the gas is preferably pre-
pared by the controlled combustion of a car-
bonaceous material such as coal, oil or natural
gas with substantially pure oxygen, steam being
added in some cases, dependent upon the
carbonaceous material employed, to obtain the
final desired composition. The temperature of
the reaction is usually in the order of 2000-
2500° 7., the gases being discharged at about that
temperature. It is desirable to cool the gases to
a temperature in the order of 600-650° F. to fore-
stall secondary reactions and to cool the gases to
a temperature more suitable for charging to the
synthesis reactor or storage facilities.

It is an object of this invention to provide novel
means for the prompt cooling of such gases im-
mediately after their generation, substantially all
the abstracted heat being conserved for use in
other phases of the process.

Another object of the invention is the provision
cf a novel combined gas generating and cooling

means wherein the generator proper and the- ;

cooling means are combined in a manner to in-
sure highly efficient heat exchange coupled with
adequate protection of the metal elements from
the relatively high temperatures encountered.

Another object of the invention is the provision- .,

of a novel combined gas generating and steam
generating means combined in a relatively simple
and compact structure, the various elements be-
ing capable of ready repair.

Other objects and advantages of the invention; 4,

will appear from the following description and
claims taken in connection with the attached
drawing wherein:

Fig. 1 is a longitudinal section taken through
the vertical axis of a preferred embodiment of-
the invention, & number of the tubes in the cool-
ing section being omitted for the sake of clarity.

Fig. 2 is a section taken on the line 2—2 of Fig.
1, the bafiles of Fig. 1 being omitted,

In brief, the present invention may be de--

seribed as a combined gas generator, gas cooler
and steam generator. A gas generator and g gas
cooler are arranged so that the hot generated
gases from fthe gewverator are discharged into the

gas cooler and caused to pass in indirect heat:
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exchange with a cooling medium, the latter pref-
erably being in the form of a substantially com-
plete steam generating assembly, the cooled gases
being immediately discharged or recirculated
about the exferior of the gas cooler and gas gen-
erator. The steam generator is arranged so that
the tubes thereof form a substantially uniform
and symmetrical pattern extending over the path
of flow of the gases being cooled, suitable bafles
being positioned therein in staggered relation.

Referring to Fig. 1, a shell {1 of a suitable heat
resistant metal and generally cylindriea] in shape
is provided with end ports 12 in one end thereof
for the discharge of gas. Shell it has a gas gen-
erator 13, lined with a relatively thick layer 14

" of suitable refractory at its lower end, and a gas
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cooler {95, lined with a thinner layer 1§ of re-
fractory, and extending from the gas generator
to the other end of the shell. Gas generator i3
may be closed by a refractory cap [T to define a
combustion chamber {8 into which the reactants
are charged through burner ports 18, the latter
being provided in any suitable number and pref-
erably distributed uniformly as close to the bot-
tom of the chamber as is practicable to provide
as nearly as possible the same space-time-tem-
perature relation for all portions of the chargse.
Cap 7 is provided with apertures 20 for the dis-
charge of the product gases. If desired, cap i7
may be omitted or only sufficient refractory used
to confine enough heat of the reaction to the

. combustion space to maintain the desired tem-
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perature of 2000-2500° F. and shield the adjacent
portion of the cooling assembly from direct
radiation from the combustion chamber. If a
cap IT or any type of partially covering refrac-
tory be used, it is desirable that the apertures
formed therein be disposed so that the gases dis-
charged from the combustion space are substan-
tially uniformly distributed over the transverse
cross-section of the gas cooler.

The steam generating assembly is mounted in
gas cooler {3, the assembly including a steam
drum 2, a mud drum 22, downcomers 23, and
water tubes 24. The water tubes, extending from
drum to drum, are formed in a generally bowed
shape, i, e., the portions immediately adjacent the
drums are arranged to extend from the drums in
blanes approaching a.transverse plane through
the gas cooler so that the intermediate portions
of the tubes are positioned outside the transverse
projections of the drums. 'This shaping of the
tubes has the advantage in that by making the

-generally transverse portions near the drums of

different-Iengths, the intermediate portions of the
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tubes can be positioned in various parts of the
gas cooler, thereby enabling a substantially uni-
form pattern of the tubes as shown in Fig.2. The
bowed shaping of the water tubes has the further
advantage in that the tubes are substantially free
to expand and contract under different tempera-
ture conditions.in the gas cooler and any tendency
for their connections to the drums to loosen is
materially reduced. This problem is not encoun-
tered with the downcomers since they are filled
with water and insulated as shown at 23’ to re-
main at a substantially uniform temperature.
Since the downcomers are always at the approxi-
mate steam temperature and of approximately
the equivalent length of the water tubes, the ver-
tical lengths of the water tubes being considered
to be the equivalent lengths, the expansion and
contraction problem as regards the downcomers is
substantially eliminated, there being no need for
such devices as conventional expansion loops.

The bottom of mud drum 22 is preferably
shielded as by refractory 25, the latter also serving
the purpose of bafiling the gases from combustion
chamber 13 outwardly toward the wall of the gas
cooler and insuring their contact with water tubes
24. Water tubes 26 may be provided in refractory
25 as shown and like tubes 27 in refractory layers
{4 and 16 for further protection of the metal
elements, the tubes being used to preheat the
water fed to the steam generating assembly.

Tt is to be understood that suitable connections
(not shown) for the take-off of steam from drum
21 and the feed of fresh water to the steam gen-
erating assembly are provided in conventional
manner. A pressure relief valve 28 is connected
to steam drum 21, the outlet 29 therefrom leading
outside the generator.

The entire steam generating unit is preferably
supported by suitable supports (not shown) ex-
tending from the shell walls to the steam drum,
preferably at about the same elevation as the
water feed line (not shown).

A shell 31, -which may be of plain carbon steel,
is provided to extend entirely around shell I,
shell 31 being closed except for a port 32 adjacent
the gas generator, and of greater diameter than
shell i1 so that an annular open space 33 is defined
therebetween, suitable spacing lugs 34 being pro-
vided in the space between the two opposing sur-
faces.

Baffles 35 are mounted on the tubes of the steam
unit in a staggered manner as shown so that the
gases passing through the gas cooler are obliged
to follow tortuous paths around and over the tube
surfaces, giving better boiler efficiency.

In operation, the carbonaceous material and
the oxygen, with or without steam as desired, are
charged into combustion chamber 18 through
burner ports 19, the gases reacting therein at a
temperature in the range of 2000-2500° F. or even
higher and a pressure of approximately 250
pounds per square inch gauge. The hot gases are
discharged from the combustion chamber through
ports 20 into the gas cooler where they contact
water tubes 24, the pattern of the latter being
such that the gases are uniformly cooled, the heat
thereof being absorbed by the fluid medium in the
tubes. The cooled gases may be discharged di-
rectly from the gas cooler through ports 12 to use
or storage facilities or when shell 31 is used, they
will be returned about shell {I through annular
space 33 for eventual discharge through port 32.

. Since the gases at ports 12 are at a temperature

of about 600° F', they have a considerable cooling

effect in their reverse travel through space 33. It
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will be noted that the cool gases also pass around
burner ports 19, thereby cooling the burners and
extending their lives. In connection with the
reverse travel of the cooled gases, the upper end
of shell Il with its ports {2 may be omitted
entirely so that the cooled gases are discharged

through the open end into annular space 33.

Under the conditions described, the heat of the
gases is effectively conserved, the steam generated
having a pressure in the order of 675 pounds per
square inch gauge and being available for use in
other phases of the process.

If desired, annular space 33, between the inner
and outer shells of the assembly, can be formed
as a water jacket and water circulated there-
through to effect cooling, the cooled gases then
being discharged through ports {2 and an adja-
cent port in the oufer shell.

Tt will be noted that the generator is of rela-
tively simple construction, the several parts there-
of being capable of ready repair. By reason of
the positioning of the drums and the tubes there-
between entirely within the gas ccoler, the prob-
lems incident to different degrees of expansion
and contraction incident to the temperatures en-
countered are substantially reduced. The gener-
ated gases are cooled quickly and efficiently, and
the heat therefrom rendered immediately avail-
able for other uses.

Obviously many modifications and variations of
the invention as above set forth may be made
without departing from the spirit and scope there-
of and only such limitations should be imposed
as are indicated in the appended claims,

I claim:

1. A gas generator for the production of car-
bon monoxide by the interaction of a carbona-
ceous fuel with oxygen at an elevated pressure
comprising a relatively elongate and substantially
vertical cylindrical inner shell having a refrac-
tory lining, a refractory partition extending across
said shel] dividing it into a reaction chamber and
an elongate cooling chamber, said reaction cham-
ber being in the lower extremity of said inner
shell, reactant inlets in said reaction chamber, a
passageway in said partition permitting the prod-
uct gases to pass from the reaction chamber to
the cooling chamber, gas outlet means from said
cooling chamber adjacent the upper extremity of
said inner shell, a pressure resistant outer shell
concentric with said inner shell and spaced
around the outer wall of the inner shell to define
an annular passage space therebetween, an out-
let in said outer shell from said annular passage
space located adjacent the lower extremity of
said outer shell, said gas cutlet means from said
cooling chamber in the upper exiremity of said
inner shell communicating with the upper portion
of said annular passage space, means for cooling
the gases in the cooling chamber comprising a
steam drum supported in the upper portion of
said cooling chamber, a mud drum adjacent the
lower end of said cooling chamber, a plurality of
steam generating tubes extending longitudinally
of said cooling chamber between said steam and
mud drums to form a pattern extending over the
transverse area of said cooling chamber, a plu-
rality of downcomer tubes between said drums,
and refractory means surrounding said down-
comer tubes effective to substantially limit heat
transfer between said downcomer tubes and the
product gases in said cooling chamber.

- 2."A gas generator for the production of car-

" bon monoxide by the inferaction of a carbona-
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ceous fuel with oxygen at an' elevated pressure
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comprising a relatively elongate and substantially
vertical cylindrical inner shell having a refractory
lining, a refractory partition extending across
said shell dividing it into a reaction chamber and
an elongate cooling chamber, said reaction cham-
ber being in the lower extremity of said inner
shell, reactant inlets in said reaction chamber, a
passage in said partition permitting the product
gases to pass from the reaction chamber to the
cooling chamber, gas outlet means from said cool-
ing chamber adjacent the upper extremity of
said inner shell, a pressure resistant outer shell
concentric with said inner shell and spaced
around the outer wall of the inner shell to define
an annular passage space therebetween, an out-
let in said outer shell from said annular passage
space located adjacent the lower extremity of said
outer shell, said gas outlet means from said cool-
ing chamber in the upper extremity of said inner
shell communicating with the upper portion of
said annular passage space, means for cooling the
gases in the cooling chamber comprising a steam
drum supported in the upper portion of said cool-
ing chamber, a mud drum adjacent the lower end
of said cooling chamber, and a plurality of tubes
extending longitudinally of said elongate cooling
chamber between said steam and mud drums to
form a pattern extending over the transverse area
of said cooling chamber.
ROBERT L. MAYHEW.
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