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Description
Field of the invention

[0001] The present invention refers to a gasogen to
produce gases for external combustion in boilers, furnac-
es and internal combustion engines and other devices
or apparatuses which use said gases. More specifically
the invention refers to a fixed, upstream type gasogen
where the material to be gasified goes through a feeding
system and is subjected to a series of processes such
as drying, pyrolysis or carbonization, reduction of the car-
bon dioxide generated, to carbon monoxide, burning of
the residual carbon with the oxygen in the combustion
air which is injected at the bottom of the gasogen and
other processing stages. The invention also refers to a
process to improve the treatment of the biomass by
means of the gasogen.

State of the art

[0002] The gasogens or gasification systems for both
the production of gases for external combustion in boil-
ers, furnaces, etc. and the operation of internal combus-
tion engines have been known for ages. The fixed, up-
stream gasogens are basically reactors where the ma-
terial to be gasified goes downstream while the gasifica-
tion air and then the generated gases go upstream. Dur-
ing the downstream process, the material to be gasified
goes through a feeding system in the following stages:

- Drying: It is an endothermic process by means of
which, on account of the effect of the ascending hot
gases, the material loses its humidity which is ex-
tracted together with the generated gases.

- Pyrolysis or carbonization: When the material reach-
es about 240°C / 270°C, the process of pyrolysis,
which is the extraction of all the volatile materials
which are combustion gases, starts. This process is
slightly exothermic and is produced without oxygen.

- Reduction: This process reduces the carbon dioxide
(CO,) generated to carbon monoxide (CO) accord-
ing to the Boudoir equation. The CO is also a com-
bustible gas. This process is endothermic.

- Finally, the residual carbon from the previous stage
is burnt with the oxygen from the combustion air in-
jected at the bottom of the gasogen in the previous
stage (about 30% of the total combustion air). This
reaction, which is strongly exothermic produces CO,
and is the one which generates all the gasification
process.

- After the carbon combustion there are ashes left
which are cooled by the same gasification air when
it flows upstream, and which is heated previous to
the carbon combustion in CO,. The ashes are then
extracted after passing through an eccentric rotating
grid.

10

15

20

25

30

35

40

45

50

55

[0003] Incaseitis necessary to turn off the gas flame
in the gasogen, for example on account of a sudden stop
of the steam turbine fed by the boiler with gasification, a
breakage of the pipes, an emergency stop, etc, the flow
of gasification air is cut off then reducing the process of
combustible gas generation abruptly. Nevertheless, the
pyrolysis process which as stated above is exothermic
and do not need the presence of oxygen, continues and
a certain amount of combustible gases is still generated.
Consequently, it is still necessary to treat that generated
gas in a way similar to any other combustible gas, such
as fuel natural gas or fuel liquid gas with a low loss of
pressure due to the gas flow in the duct and minimizing
the "soiling" effect with tar under temporary running con-
ditions.

[0004] Fixed, upstream gasogens especially suitable
for external combustion have been perfected by Mr.
Jacobo Agrest, engineer, and his legal successors
Messrs Eduardo Leon, Jorge Ferrer and Octavio Canal,
holders of Ingenieria Agrest SRL, in particular, to be used
with different types of biomasses. Animportant step was
the design of gasifiers with cooled water walls in general
by means of water pipes connected using mounting pipes
going downwards to the boiler's domes and hence to its
system. This is not the only cooling method since it is
also possible to use a flow of water, air or any other cool-
ing liquid. Thisincreases performance and reduces main-
tenance to the minimum. Apart from this, another impor-
tant state of the art feature was the connection of the
combustible gases generated to the torsional combus-
tion system which enables to guarantee the combustion
stability in these low calorie gases.

[0005] The cooling of the gasogens’ walls by means
of pipes made of refractive material behind them has
been the ground for some fake beliefs regarding the need
to use said refractive materials to maintain the thermal
conditions that guarantee the stability of the process.
Contrary to these beliefs the full refrigeration of the
gasogens’ walls by means of piped walls with mem-
branes joined by metal plates with suitable thickness and
width, the present invention shows that even with rela-
tively cool walls, the stability of the gasification process
can be perfectly maintained without direct or indirect dif-
ficulties being able to obtain an important increase in the
gasogen’s sealing. This cooling system makes it possible
to reduce the chances of pyrolysis gases (rich in hydro-
carbons and carbon monoxide) going into the air and to
reduce the annual gasogens’ maintenance costs and
times among other advantages due to the improvements
introduced in the gasogens according to the present in-
vention.

Summary of the invention

[0006] The purpose of the present invention is to im-
prove the gasogen’s gasification system, increase the
safety and reliability of its operation, ease the extraction
of ashes and make it more efficient by improving the ro-
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tating eccentric grid and adding steam blowers or if not
present, inert gasses from time to time and allow the
gasogens to run without stops for maintenance and/or
cleaning.

[0007] Hence the purpose of thisinvention is to provide
a gasogen to produce gases for external combustion in
boilers, furnaces, internal combustion engines and other
devices or apparatuses which use said gases being the
gasogen of a fixed upstream type with refrigerated walls
where the material to be gasified goes through a feeding
system and is subjected to a series of processes such
as drying, pyrolysis, reduction of the produced carbon
dioxide into carbon monoxide, and burning of the residual
carbon. The walls of the gasogen are formed by a number
of cooling pipes with heat dissipation membranes. The
gasogen includes an eccentric rotating grid to extract the
ashes, atleastone peripheral blower and a central blower
with their corresponding steam and/or inert gases injec-
tion nozzles to ease the extraction of ashes, at least one
gas, exhaust gate which blocks the connection pipe to
the combustion chamber and an auxiliary funnel with an
exhaust valve for the pyrolysis gases. It is also the pur-
pose of this invention to provide for a process to improve
the treatment of the biomass by means of the gasogen
adding, together with the biomass, selected compounds
between calcium hydroxide, calcium carbonate and/or
double calcium and magnesium carbonate in variable
proportions according to the type of fuel that enters the
gasogen.

Brief description of the drawings

[0008] Forbetter understanding and clarification of the
purpose of the present invention, it has been illustrated
in several pictures which depict it according to the pre-
ferred forms of realization only as an example, where:

Figure 1is a general scheme for an installation which
includes the gasogen which is the object of the
present invention.

Figure 2is an extended detail of the structure of pipes
and membranes of the gasogen shown in Figure 1
within the T-M circle.

Figure 3 is a an extended detail of the A-A crosscut
of Figure 2.

Figure 4 is a partial view which shows the upper end
ofthe gasogen from where itis functionally and struc-
turally connected to a combustion chamber, the
gates for the gases to go out, a funnel and a feeding
system for the material to be processed among other
devices.

Figure 5 is an extended detail of the parts illustrated
in Figure 7 within circle A.

Figure 6 is an extended detail of the parts illustrated
in Figure 7 within circle B.

Figure 7 is araised view and X-X crosscut of Figure 8.
Figure 8 is a flat view of the gasogen according to
crosscuts A, B, C, D, E 'y F shown in Figure 7.
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Detailed description of the invention

[0009] Infigure 1,andinthe detailsillustratedin figures
2 and 3, it is shown that in the fixed upstream type
gasogen 1, the proposed improvement consists of the
general cooling of its walls by means of piped walls 2
with membranes 3 defined by metal plates welded to said
pipes 2, which have specifically calculated thickness and
width. In this way it is possible to maintain the perfect
stability of the gasification process and an important in-
crease in the sealing of gasogen 1 even with relatively
cold walls and low risks of leakage of pyrolysis gases.
[0010] The material to be gasified by means of
gasogen 1 enters downwards through the feeding system
7 and then start the processes of drying, pyrolysis, re-
duction of carbon dioxide (CO2), burning of the residual
carbon and the extraction of the resulting ashes.

[0011] Thedryingis anendothermic process by means
of which because of the effect of the ascending hot gases,
the material to be gasified loses its humidity which is ex-
tracted together with the gases generated through the
outlets 5. When the material reaches a temperature of
240 °C to 270 °C, starts the pyrolysis process for the
extraction of all the volatile components. This process is
slightly exothermic and it is produced without the pres-
ence of oxygen. After the pyrolysis process only the fixed
carbon is left and the process for the reduction of carbon
dioxide (CO2) into carbon monoxide (CO) starts. Finally
the residual carbon is burnt with the oxygen from the
combustion air approximately 30% of the total combus-
tion air which is injected from the bottom of the gasogen
1 through the air injection pipe 8 which is shown in figure
4. This reaction is highly exothermic, produces CO, and
generates all the gasification process.

[0012] As a result of the carbon combustion there are
ashes which are cooled by the gasification air itself when
it flows upstream being heated previous to the carbon
combustion into CO, and they are extracted after going
through an eccentricrotating grid 9 as illustrated in figures
7 and 8.

[0013] Incaseitis necessary to turn off the gas flame
in the gasogen, for example on account of a sudden stop
of the steam turbine fed by the boiler with gasification, a
breakage of the pipes, an emergency stop, etc, the flow
of gasification air is cut off then reducing the process of
combustible gas generation abruptly. Nevertheless, the
pyrolysis process which as stated above is exothermic
and do not need the presence of oxygen, continues and
a certain amount of combustible gases is still generated.
Consequently, it is still necessary to treat that generated
gas in a way similar to any other combustible gas, such
as fuel natural gas or fuel liquid gas with a low loss of
pressure due to the gas flow in the duct and minimizing
the "soiling" effect with tar under temporary running con-
ditions.

[0014] Consequently, the purpose of this invention is
to treat these generated gases in a way similar to any
other combustible gas, such as fuel natural gas or fuel
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liquid gas although the gas exhaust pipe 4, connected to
the combustion chamber 10, has got a cross section
which is much wider than the ordinary ones for these
other fossil fuels for example between 10 and 50 times
bigger, depending on the burner and the combustion
chamber to be used. The bigger section of the pipe makes
it possible to obtain a low loss of pressure because of
the flow of gases in the pipe and to minimize the tar "soil-
ing" effect under temporary running conditions

[0015] The improvements proposed with the present
invention consist of installing a gate for exhaust gases 5
with a special design so as to block the pipe and connec-
tion of the gasogen 1 to the combustion chamber 10,
preventing the combustible gases from entering it. Even-
tually, it is possible to install two serial gates such as the
ones shown in figures 1 and 4.

[0016] At the same time, an exhaust valve 6 for the
pyrolysis gases generated in the gasogen 1 will open
through an ancillary funnel 11 to divert said gases to-
wards the exterior. Besides a torch 12 can be installed
to burn said gases.

[0017] To setthe gasification gases again on fire in the
combustion chamber 10, first a pilot burner will be turned
on 13, then valve 6 in the ancillary chamber 11 will be
turned off and immediately the gate(s) 5 will open, re-
turning to the status before the stop.

[0018] As it was already explained, after all the above
mentioned processes specially after the combustion of
the fixed carbon, there are ashes proper to the fuel which
are extracted from the bottom of the gasogen 1 by means
of the rotating grid 9, which is eccentric.

[0019] Whichever the humidity of the fuel to be used
is, and the percentage of its volatiles, the end process
always involves burning dry carbon since in the previous
processes the water is evaporated during the drying proc-
ess and the volatiles are gasified during the pyrolysis
process.

[0020] The biomasses used for the gasification include
alkali in its composition, especially potassium (K). Some
biomasses also contain silica and in many other cases
there is silica which comes from the ground itself as a
result of the collection and/or storage system of the fuel
biomass. This silica together with the potassium from the
ashes, form alkaline silica eutectics with very low fusion
points. Inthese cases, itis frequent thatin the combustion
area temperatures which reach 750 C° to 900 °C are
higher than the ashes’ fusion point, so they end up form-
ing stone like, very hard, big deposits which become dif-
ficult to be extracted causing maintenance stops to clean
the equipment.

[0021] The present invention also solves those prob-
lems by means of the addition together with the biomass
of calcium hydroxide (slake lime) o limestone (calcium
carbonate) and/or dolomite (calcium and magnesium
double carbonate) in variable proportions according to
the type of fuel entering the gasogen usually between
0,1 y 5 Kg of calcium per ashes contained in the com-
bustible biomasses. If possible, it will be necessary to
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add these composites as granules and not as powder to
prevent their being drifted by the gases generated in the
gasogen 1 and getting to the combustion area on grid 9.
[0022] In the combustion area of the gasogen 1 there
is a chemical reaction to substitute the potassium (K) for
calcium (Ca), making a composite which has a much
higher fusion point preventing the above mentioned prob-
lems with the formation of hard, big deposits which might
jam the grid’s rotating movement grid 9 and block the
channels 15 for the passage of air illustrated in figure 5.
In this way, it is possible to ensure a steady, long run
without stops.

[0023] The rotating eccentric grids have been fre-
quently used for the extraction of the ashes in gasogens.
As shown in figures 5 to 8, it is a set of overlapping plates
17, 18 and 23, which rotate on a shift not coincident with
the vertical gasogen shift 1. Among said plates 17, 18
and 23, whose diameter gets smaller and smaller, chan-
nel 15 for air passage is defined, where both the gasified
air goes in and the ashes formed fall down according to
figures 5 and 6. Being the rotating movement eccentric
off the grid, the ashes are pushed towards the spaces
defined between plates 17, 18 and 23, and fall to the
bottom of the hopper 16 shown in figure 7. This is good
for powder-like ashes but not for the compacted ones,
as itusually happens more and more frequently because
of the use of biomasses with a high percentage of ashes
and the presence of silica and alkalis. In this case, these
ashes which arein fact pieces of compacted ashes and/or
partially melted do not fall in the spaces between plates
17,18 and 23, butthey are pushed towards the gasogen’s
periphery.

[0024] The improvements introduced according to the
presentinvention as shown in figure 5, consist of increas-
ing the distance between the external plate 18 and the
periphery up to values between 5 and 150 mm according
to the type of fuel, adding also thicker plates 19. These
plates 19, which are generally between 6 mm and 50 mm
thick, strengthened for example with metal welded
plaques and gusset plates covered with hard metal 24,
of the Conarcrom 450 or 4940 Eutectic type or similar to
minimize wear, produce an abrasive effect and the break-
age of compacted ashes easing their extraction. In this
way, the grid 9 works not only as a system to extract the
ashes but as a mill to break the larger sized ashes de-
posits and allow its extraction by the running gasogen 1.
[0025] To easethe ashes’ extraction process a periph-
eral blower has also been installed 20 and a central blow-
er 21, with nozzles 22 that blow steam from time to time
or in their absence inert gases. The central blower 21
with nozzles 22 is installed in the space between the up-
per plate 23 in the grid and the first lower plate 17. The
nozzles 22 blow steam in the areas which are immedi-
ately below the combustion area. The steam impacts on
the compacted ashes which still have high temperatures
between 750 °C and 900 °C, and on account of the ther-
mal shock and the pressure of the steam jet, they help
to break said compacted ashes into smaller pieces eas-
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ing their extraction. Besides the steam jets which go out
of the nozzles 22 move the fixed biomass, making its
distribution more uniform and levelling the air flow, per-
fecting gasification by preventing preferential channels
where air passes without performing the gasification
process. A second set of nozzles 22, is installed in the
peripheral blower 20, between the rotating external plate
18 and the fixed area at the bottom, lateral lock 25 in the
gasogen 1, helping the movement and extraction of the
ashes. In all these cases, the blowing using steam or
inert gases can be continuous or intermittent depending
on the combustible biomass to be used and the charac-
teristics of its ashes.

Claims

1. Gasogen to produce gases for external combustion
in boilers, being the gasogen of the fixed, upstream
type with refrigerated walls where the material or bi-
omass to be gasified goes through a feeding system
and is subjected to a series of processes such as
drying, pyrolysis or carbonization, reduction of the
carbon dioxide generated, to carbon monoxide,
burning of the residual carbon characterized in the
fact that the gasogen walls (1) are formed by a
number of cooling pipes (2) with heat dissipation
membranes (3) which are metal plates fixed to said
cooling pipes (2); the gasogen (1) including at least
one gas exhaust gate (5) which blocks the pipe (4)
connected to a combustion chamber (10); an ex-
haust valve (6) for the pyrolysis gases towards an
ancillary gas exhaust funnel (11); a rotating eccentric
extraction grid (9) for the ashes proper to the fuel,
which are broken and extracted from the bottom of
the gasogen;
wherein said grid (9) is defined by a succession of
overlapped plates with a decreasing diameter which
consists of internal plates (17), one external plate
(18) and an upper plate (23), which rotates on a shift
not coincident with the gasogen’s vertical shift,
wherein between said overlapped plates (17), (18)
and (23) there are channels (15) for the passage of
the gasification air and the fall of the ashes towards
a hopper (16) located at the bottom of the gasogen,
wherein said channels (15) define respective spaces
of between 5 and 150 mm high, and wherein said
grid (9) includes a system of plates (19) whose thick-
ness is between 6 mm and 50 mm, strengthened by
metallic gusset plates covered with hard metal (24)
to minimize wear and produce an abrasive effect and
breakage of compacted ashes;
and at least one peripheral blower (20) and a central
blower (21) with their corresponding steam and/or
inert gases injection nozzles (22) to break and ex-
tract the ashes;
wherein the material or biomass to be gasified is add-
ed together with calcium hydroxide or calcium car-

15

20

25

30

35

40

45

50

55

bonate and/or calcium and magnesium double car-
bonate, in granulated form, in variable proportions
according to the type of fuel entering the gasogen,
wherein between 0,1 Kg and 5 Kg of calcium per
ashes contained in the combustible biomasses to
avoid the formation of stone like, very hard big de-
posits of ashes on grid (9).

Patentanspriiche

1. Gaserzeuger zur Produktion von Gasen fir die ex-
terne Verbrennung in Kesseln, als Gaserzeuger vom
Typ Gegenstrom-Festvergaser mit gekihlten Wan-
den, wo das zu vergasende Material oder die zu ver-
gasende Biomasse durch ein Beschickungssystem
gehtund einer Reihe von Prozessen wie Trocknung,
Pyrolyse oder Verkohlung, Reduktion des erzeugten
Kohlenstoffdioxids zu Kohlenstoffmonoxid, Verbren-
nung des Restkohlenstoffs unterzogen wird, da-
durch gekennzeichnet, dass die Gaserzeuger-
wande (1) durch eine Anzahl von Kihlrohren (2) mit
Warmeabfiihrmembranen (3), die an den Kihlroh-
ren (2) befestigte Metallplatten sind, gebildet wer-
den; wobei der Gaserzeuger (1) umfasst: mindes-
tens einen Gasauslassschieber (5), der das mit einer
Brennkammer (10) verbundene Rohr (4) absperrt;
ein Auslassventil (6) fur die Pyrolysegase zu einem
Nebenabgastrichter (11); ein rotierendes exzentri-
sches Abzugsgitter (9) furr die brennstoffspezifische
Asche, die aufgebrochen und vom Boden des
Gaserzeugers abgezogen wird;
wobei das Gitter (9) durch eine Abfolge von liberlap-
penden Platten mitabnehmendem Durchmesser de-
finiert wird, bestehend aus internen Platten (17), ei-
ner externen Platte (18) und einer oberen Platte (23),
die an einer Achse rotiert, der nicht mit der vertikalen
Achse des Gaserzeugers zusammenfallt, wobei es
zwischen den Uberlappenden Platten (17), (18) und
(23) Kanale (15) fur den Durchgang der Vergasungs-
luft und das Fallen der Asche zu einem am Boden
des Gaserzeugers angeordneten Trichter (16) gibt,
wobei die Kanale (15) entsprechende Rdume mit ei-
ner Héhe zwischen 5 und 150 mm definieren und
wobei das Gitter (9) ein System von Platten (19) um-
fasst, deren Dicke zwischen 6 mm und 50 mm be-
tragt, verstarkt durch metallische, mit Hartmetall (24)
bedeckte Knotenbleche zum Minimieren des Ver-
schleifles sowie Erzeugen einer Abriebwirkung und
Aufbrechen von verdichteter Asche;
und mindestens ein peripheres Geblase (20) sowie
einzentrales Geblase (21) mitihren entsprechenden
Dampf- und/oder Schutzgaseinspritzdiisen (22)
zum Aufbrechen und Abziehen der Asche;
wobei das zu vergasende Material oder die zu ver-
gasende Biomasse zusammen mit Calciumhydroxid
oder Calciumcarbonat und/oder Calcium-Magnesi-
um-Doppelkarbonatin Granulatform in variablen An-
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teilen je nach Art des in den Gaserzeuger eintreten-
den Brennstoffs zugegeben wird, wobei zwischen
0,1 kg und 5 kg Calcium pro Asche, die in den brenn-
baren Biomassen enthalten sind, um die Bildung von
steinartigen, sehr harten umfangreichen Aschena-
blagerungen auf dem Gitter (9) zu vermeiden.

Revendications

Gazogene pour produire des gaz pour combustion
externe dans des chaudiéres, qui est le gazogéne
du type fixe a courant de gaz ascendant pourvu de
parois réfrigérées ou la matiére ou la biomasse a
gazéifier passe dans un systeme d’alimentation et
est soumise a une série de processus tels qu'un sé-
chage, une pyrolyse ou une carbonisation, la réduc-
tion du dioxyde de carbone produit en monoxyde de
carbone, la combustion du carbone résiduel carac-
térisé en ce que les parois (1) du gazogéne sont
formées par un certain nombre de tuyaux de refroi-
dissement (2) pourvus de membranes de dissipation
de chaleur (3) qui sont des plaques meétalliques
fixées auxdits tuyaux de refroidissement (2) ; le ga-
zogéne (1) comprenant au moins une trappe d’éva-
cuation de gaz (5) qui bloque le tuyau (4) raccordé
aune chambre de combustion (10) ; un clapetd’éva-
cuation (6) pour les gaz de pyrolyse en direction d’'un
entonnoir d’évacuation de gaz auxiliaire (11) ; une
grille d’extraction excentrique rotative (9) pour les
cendres propres au combustible, qui sont fragmen-
tées et extraites a partir du fond du gazogéne ; dans
lequel ladite grille (9) est délimitée par une succes-
sion de plaques se chevauchant ayant un diamétre
allant en diminuant qui est constituée de plaques
internes (17), d’'une plaque externe (18) etd’une pla-
que supérieure (23), qui tourne sur un axe qui ne
coincide pas avec l'axe vertical du gazogene, des
canaux (15) se trouvant entre lesdites plaques se
chevauchant (17), (18) et (23) pour le passage de
I'air de gazéification et la chute des cendres en di-
rection d’'une trémie (16) située au fond du gazoge-
ne, lesdits canaux (15) délimitant des espaces res-
pectifs de hauteur comprise entre 5 et 150 mm, et
dans lequel ladite grille (9) comprend un systéme de
plaques (19) dont I'épaisseur est comprise entre 6
mm et 50 mm, renforcées par des goussets métal-
liques recouverts de métal dur (24) pour réduire au
minimum l'usure et produire un effet abrasif etlafrag-
mentation de cendres compactées ;

et au moins une soufflante périphérique (20) et une
soufflante centrale (21) pourvues de leurs buses
d’injection de vapeur d’eau et/ou de gaz inertes cor-
respondantes (22) pour fragmenter et extraire les
cendres ;

dans lequel la matiére ou la biomasse a gazéifier est
ajoutée conjointement avec de I'hydroxyde de cal-
cium ou du carbonate de calcium et/ou du carbonate
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double de calcium et de magnésium, sous forme gra-
nulée, en proportions variables selon le type de com-
bustible entrant dans le gazogene, dans lequel entre
0,1 kg et 5 kg de calcium par cendres contenues
dans les biomasses combustibles pour éviter la for-
mation de gros dépbts de cendres trés durs ressem-
blant a de la pierre sur la grille (9).
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