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(54) GAS GENERATOR SUITABLE FOR COGENERATION SYSTEMS, ESPECIALLY STIRLING 
COGENERATION SYSTEMS

(57) Gas generator (1) adapted for cogeneration sys-
tems, particularly for Stirling cogeneration systems, com-
prising a main body (2) demarcating a combustion cham-
ber (3), a fuel inlet (6) for the entry of fuel into said com-
bustion chamber (3), a secondary body (4) surrounding
the main body (2) demarcating a secondary chamber (5),

and an outlet conduit (9) for the exit of combustion gases.
The gas generator (1) comprises a discharge conduit (8)
communicating the combustion chamber (3) with the sec-
ondary chamber (5), said discharge conduit (8) commu-
nicating tangentially with the combustion chamber (3).
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Description

TECHNICAL FIELD

[0001] The present invention relates to a gas generator
adapted for cogeneration systems, particularly for Stirling
cogeneration systems.

PRIOR ART

[0002] Gas generators in which a fuel, such as for ex-
ample biomass, is transformed into combustion gases
through a thermochemical process are known. This ther-
mochemical process generates a large amount of parti-
cles which, when not filtered, leave the gas generator
together with combustion gases. Combustion gases can
be harnessed in cogeneration systems to produce elec-
tricity and/or thermal energy. The particles of combustion
gases gradually deposit on the conduits, exchanger fins,
or other apparatus connected to the gas generator, block-
ing them and reducing their efficiency, therefore the co-
generation system must include cleaning devices that
regularly eliminate said particles.
[0003] Mechanical cleaning devices comprising coils
that move vertically along the conduits through which
combustion gases circulate, entraining solid particles ad-
hered to the walls are known in the state of the art, such
as disclosed in DE19828767A1 and KR2013071530A.
The mechanical cleaning devices are arranged in an area
reached by low temperature combustion gases, such that
the thermomechanical stresses that they have to with-
stand are lower.
[0004] On the other hand, cogeneration systems such
as those described in WO2013122291A1 and
WO2009020442A1 comprising a cyclone connected to
the gas generator or to the boiler, wherein the combustion
gases generated are clean of particles of combustion
generated during the thermochemical process, are
known in the state of the art. That is due to the effect
produced in the cyclone causing the particles of combus-
tion to be separated from combustion gases, depositing
them on the lower conical part of the cyclone.
[0005] In application WO2009020442A1, the gas gen-
erator is a fixed bed gas generator wherein the fuel is fed
into the generator from the upper part and the air is fed
from the lower part, the gasification system further com-
prising a particle separator extending like a jacket over
the gas generator, and initially filtering the combustion
gases that are obtained in the generator and will subse-
quently be cleansed in the cyclone connected to the gen-
erator.

DISCLOSURE OF THE INVENTION

[0006] The object of the invention is to provide a gas
generator adapted for cogeneration systems, particularly
for Stirling cogeneration systems, as described below.
[0007] The gas generator of the invention comprises

a main body demarcating a combustion chamber, a fuel
inlet for the entry of fuel into said combustion chamber,
a secondary body surrounding the main body demarcat-
ing a secondary chamber, and an outlet conduit for the
exit of the combustion gases.
[0008] The gas generator of the invention comprises
a discharge conduit communicating the combustion
chamber with the secondary chamber, said discharge
conduit communicating tangentially with the main body.
Combustion gases are discharged through the discharge
conduit to the secondary chamber forming helical paths
generating a cyclone effect, cleaning the combustion
gases of particles.
[0009] A gas generator is thus obtained with an inte-
grated particle cleaning system making use of the accel-
eration and directional effect of combustion gases with
particles so that said particles are separated from the
combustion gases as a result of the centrifugal forces
generated.
[0010] In addition to being compact, the obtained gas
generator allows combustion gases leaving the gas gen-
erator to be clean of particles at the maximum possible
temperature, such that it can be used for Stirling cogen-
eration systems in which gases must reach Stirling while
they are very hot. In the known cleaning systems, com-
bustion gases leaving the gas generator are conducted
to another device for cleaning, whereby said gases cool
down during the cleaning process and may not be used
for Stirling cogeneration applications.
[0011] The integrated cleaning system is also static,
i.e., it does not include elements movable with respect
to one another, so the components thereof do not suffer
mechanical wear, the noise generated in the convention-
al systems also being reduced.
[0012] These and other advantages and features of
the invention will become evident in view of the drawings
and the detailed description of the invention.

DESCRIPTION OF THE DRAWINGS

[0013]

Figure 1 shows a cross-section view of a gas gen-
erator of an embodiment according to the invention.

Figure 2 is a cross-section view through a horizontal
plane of the gas generator shown in Figure 1.

Figure 3 shows a perspective view of a main body
of the gas generator shown in Figure 1.

DETAILED DISCLOSURE OF THE INVENTION

[0014] Figure 1 shows an embodiment of a gas gen-
erator 1 according to the invention. The gas generator 1
comprises a main body 2 demarcating a combustion
chamber 3, a fuel inlet 6 for the entry of fuel into said
combustion chamber 3, a fuel oxidizing fluid inlet 7 and
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an outlet conduit 9 for the exit of the combustion gases.
[0015] In the gas generator 1, the fuel is transformed
into combustion gases through a thermochemical proc-
ess. Such thermochemical processes are known in the
state of the art and as such are not an object of the in-
vention, so it is not considered necessary to describe
them.
[0016] Coal, wood, pellets, household waste can be
used as fuel, biomass preferably being used. In the em-
bodiment that will be described below, the fuel comprises
pellets.
[0017] The fuel oxidizing fluid can be air, oxygen, va-
por, or mixtures of said fluids. In the embodiment shown
in the drawings, the oxidizing fluid is air.
[0018] The gas generator 1 comprises feeding means
13 including a conveyor 14 driving the pellets to the fuel
inlet 6, in the embodiment shown in Figure 1 said fuel
inlet 6 being a conduit communicating the conveyor 14
with the combustion chamber 3.
[0019] The gas generator 1 shown in Figure 1 further
comprises a burner vessel 15 in which the feeding means
13 deposit the pellets through the fuel inlet conduit 6,
said burner vessel 15 being arranged in the lower part
of the gas generator 1. The air inlet 7 is made in the lower
part of the gas generator 1 through a corresponding con-
duit communicating with the burner vessel 15. The burner
vessel 15 comprises orifices 16 through which air nec-
essary for burning the fuel comprised in the burner vessel
15 passes.
[0020] The gas generator 1 comprises a crate 23 below
the burner vessel 15, crate in which ashes generated
during the thermochemical process are collected. It fur-
ther comprises an igniter 25 adapted for triggering the
combustion of the pellets in the burner vessel 15.
[0021] In the embodiment shown in the drawings, the
main body 2 has a substantially cylindrical geometry
closed at an upper end 19 and open at a lower end 24
for communication with the burner vessel 15. The main
body 2 comprises a cover 20 closing the upper end 19.
In other embodiments not depicted in the drawings, the
cover 20 and the main body 2 can be made as a single
part.
[0022] The gas generator 1 comprises a secondary
body 4 surrounding the main body 2 demarcating a sec-
ondary chamber 5. The secondary body 4 has a substan-
tially cylindrical geometry and is arranged substantially
concentric to the main body 2. The combustion chamber
3 communicates with the secondary chamber 5 through
a discharge conduit 8, said discharge conduit 8 commu-
nicating tangentially with the combustion chamber 3.
[0023] The discharge conduit 8 communicates with the
combustion chamber 3 above the fuel inlet 6. Further-
more, the discharge conduit 8 extends laterally from the
upper end 19 of the main body 2.
[0024] The discharge conduit 8 is housed in the sec-
ondary chamber 5 following a curved path. In the em-
bodiment shown in the drawings, the path of the dis-
charge conduit 8 is helical. The discharge conduit 8 has

a geometry such that the outlet section 18 of said dis-
charge conduit 8, arranged at one end of the discharge
conduit 8, is arranged substantially orthogonal to the
main body 2. Furthermore, the outlet section 18 has a
smaller surface than the surface of the inlet section 21
of the discharge conduit 8, arranged at the opposite end
of the discharge conduit 8. Both sections 18 and 21 are
substantially rectangular in the embodiment shown in
Figures 1 and 3, but they can have other geometric
shapes, such as square or circular, for example.
[0025] The geometry and arrangement of the dis-
charge conduit 8 with respect to the main body 2 cause
the combustion gases to be discharged from the dis-
charge conduit 8 forming helical paths. The combustion
gases tangentially enter the secondary chamber 5
through the discharge conduit 8, following a helical path,
against the inner surface of the secondary body 4. The
particles present in the combustion gases are thus sep-
arated from the combustion gases, being collected in the
lower part of the gas generator 1. The narrowing of the
discharge conduit 8 towards the outlet means that the
speed with which the combustion gases leave the dis-
charge conduit 8 is greater and, therefore, the efficiency
of the particle cleaning system is also greater. Further-
more, the location of the discharge conduit 8 at the end
19 of the main body 2 allows maximizing the helical path
the combustion gases follow before leaving the gas gen-
erator 1 so that the combustion gases can be cleansed
more efficiently.
[0026] Additionally, the outlet conduit 9 comprises a
nozzle 10 arranged concentric to the main body 2 and
communicating the secondary chamber 5 with the outlet
conduit 9 through which clean gases leave. The dis-
charge conduit 8 laterally goes through the outlet conduit
9. Thus, the outlet conduit 9 comprises an opening 11 in
the nozzle 10 with the discharge conduit 8 going through
it, the first body 2 and the discharge conduit 8 being cou-
pled to one another. The opening 11 is arranged a lon-
gitudinal distance H from a free end 26 of the nozzle 10.
[0027] The upper end 19 of the main body 2 is housed
inside the nozzle 10. The nozzle 10 assures that dirty
gases with particles of combustion do not directly leave
the discharge conduit 8 to the outlet conduit 9. As a result
of the nozzle 10, dirty gases follow a helical path in the
second chamber 5, depositing the particles in said sec-
ond chamber 5. Particularly, the part of the nozzle 10
having a length H prevents dirty gases with particles of
combustion from directly leaving the discharge conduit
8 to the outlet conduit 9.
[0028] The combustion gases cleansed along their hel-
ical path leave the secondary chamber 5 as clean gases
through a gap 12 present between the nozzle 10 and the
main body 2. The nozzle 10 has a substantially cylindrical
geometry and is arranged substantially concentric to the
main body 3, generating a substantially ring-shaped gap
12 between the inner surface of the nozzle 10 and the
outer surface of the main body 2.
[0029] After leaving the discharge conduit 8, the com-
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bustion gases tend to travel very close to, almost against,
the inner wall of the secondary body 4. Once they reach
the end of the nozzle 10, the free end 26 of the nozzle
10 forces the combustion gases to abruptly change their
travelling direction. When the clean combustion gases
leave through the gap 12, they come into contact with
the outside of the main body 3, which is subject to a higher
temperature than the secondary body 4, such that tem-
perature drop in the clean combustion gases from the
time they are generated to the time they leave through
the outlet conduit 9 is minimized. The nozzle 10 is de-
signed such that the length H of the portion from the free
end 26 to the opening 11 is such that the effect of tem-
perature increase during the circulation of clean gases
through the gap 12 compensates for pressure drops that
occurred during the abrupt change of direction caused
by the nozzle 10.
[0030] The outlet conduit 9 communicates directly only
with the secondary chamber 5, the combustion chamber
3 communicating with the secondary chamber 5 only
through the discharge conduit 8.
[0031] Finally, the gas generator 1 comprises an insu-
lator 17 externally surrounding the secondary body 4 and
the outlet conduit 9 to prevent heat transfer to the outside.

Claims

1. Gas generator adapted for cogeneration systems,
particularly for Stirling cogeneration systems, com-
prising a main body (2) demarcating a combustion
chamber (3), a fuel inlet (6) for the entry of fuel into
said combustion chamber (3), a secondary body (4)
surrounding the main body (2) demarcating a sec-
ondary chamber (5), and an outlet conduit (9) for the
exit of combustion gases, characterized in that it
comprises a discharge conduit (8) communicating
the combustion chamber (3) with the secondary
chamber (5), said discharge conduit (8) communi-
cating tangentially with the combustion chamber (3).

2. Gas generator according to the preceding claim,
wherein the discharge conduit (8) is housed in the
secondary chamber (5) following a curved path.

3. Gas generator according to claim 1 or 2, wherein the
discharge conduit (8) has a geometry such that the
outlet section (18) of said discharge conduit (8) is
arranged substantially orthogonal to the main body
(2).

4. Gas generator according to the preceding claim,
wherein the inlet section (21) of the discharge con-
duit (8) has a larger surface than the outlet section
(18).

5. Gas generator according to any of the preceding
claims, wherein the discharge conduit (8) extends

laterally from an upper end (19) of the main body (2).

6. Gas generator according to any of the preceding
claims, wherein the main body (2) has a substantially
cylindrical geometry closed at the upper end (19),
the combustion chamber (3) communicating with the
secondary chamber (5) only through the discharge
conduit (8).

7. Gas generator according to any of the preceding
claims, wherein the discharge conduit (8) communi-
cates with the combustion chamber (3) above the
fuel inlet (6).

8. Gas generator according to any of the preceding
claims, wherein the outlet conduit (9) for the exit of
combustion gases comprises a nozzle (10) sur-
rounding the main body (2) such that the combustion
gases are discharged through the discharge conduit
(8) to the secondary chamber (5) forming helical
paths, cleaning the combustion gases of particles,
clean combustion gases leaving through a gap (12)
between the nozzle (10) of the outlet conduit (9) and
the main body (2).

9. Gas generator according to the preceding claim,
wherein the discharge conduit (8) laterally goes
through the nozzle (10) of the outlet conduit (9).

10. Gas generator according to claim 8 or 9, wherein the
nozzle (10) has a substantially cylindrical geometry
and is arranged substantially concentric to the main
body (2).

11. Gas generator according to any of the preceding
claims, wherein the secondary body (4) has a sub-
stantially cylindrical geometry and is arranged sub-
stantially concentric to the main body (2).

12. Gas generator according to any of the preceding
claims comprising an insulator (17) externally sur-
rounding the secondary body (4) and the gas outlet
conduit (9).

13. Stirling-type cogeneration system, characterized in
that it comprises a gas generator (1) according to
any of the preceding claims.
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