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(54)  Updraft gasifier comprising a grate
(57)  The invention relates to an updraft gasifier (4)
updraft gasifier (4) for a biomass gasification system (2)
to generate gasifier product gas to be burned in a com-
bustion unit (6), which gasifier (4) comprises:

« afirstinlet (9) for biomass in the upper area (12) of the
gasifier (4), and

« a first outlet (11) for ash in the lower area (13) of the
gasifier (4), and

+ a second inlet (14) for a gasification agent in the lower
area (13) of the gasifier (4), and

+ a second outlet (15) for the gasifier product gas in the
upper area (12) of the gasifier (4), and

+ a grate (16; 23) between the first inlet (9) and the first
outlet (11) to handle the ash;

wherein the

« grate (16; 23) is arranged in a cross-sectional area of
the gasifier (4) and comprises at least one air channel
(17; 25, 26, 31) connected to the second inlet (14) and
at least one nozzle (20; 32) connected to the air channel
(17; 25, 26, 31) to transport the gasification agent into
the cross-sectional area of the gasifier (4).

FIG.5
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Description

[0001] The invention relates to an updraft gasifier for
a biomass gasification system to generate gasifier prod-
uct gas to be burned in a combustion unit, which gasifier
comprises:

» afirstinlet for biomass in the upper area of the gas-
ifier, and

» afirst outlet for ash in the lower area of the gasifier,
and

e a second inlet for a gasification agent in the lower
area of the gasifier, and

e a second outlet for the gasifier product gas in the
upper area of the gasifier, and

e a grate between the first inlet and the first outlet to
handle the ash.

[0002] The document WO 2007/081296 A1 discloses
a cross draft gasifier for biomass that uses a downdraft
and an updraft mode to produce gasifier product gas,
which can be burned in a combustion unit. The disclosed
gasifier comprises a first inlet for municipal waste in the
upper area of the gasifier and a first outlet of the gasifier
for the ash at the bottom of the gasifier. The gasifier fur-
thermore comprises a second inlet for preheated air or
oxygen with nozzles in the wall of the lower area of the
gasifier and a second outlet in the wall of the upper area
of the gasifier for syngas as gasifier product gas gener-
ated in the gasifier. A fix mounted ash grate made of
special material which is high temperature resistant is
used to enable that the syngas in the accumulated ash
content in this portion can be sucked easily in the updraft
mode.

[0003] This known gasifier processed in the downdraft
mode comprises the disadvantage that the gasification
agent is not well distributed into the ash and biomass by
the nozzles in the wall of the gasifier. Due to the unequal
distribution of the gasification agent hot zones are creat-
ed that cause ash melting and ash agglomeration what
finally can lead to blocking of the gasifier.

[0004] Thus in view of the foregoing it is desirable to
have an improved biomass gasifier that ensures an even
distribution of the gasification agent into the ash and bi-
omass. To solve this problem a gasifier according to the
invention is characterized in, that the grate is arranged
in a cross-sectional area of the gasifier and comprises
at least one air channel connected to the second inlet
and at least one nozzle connected to the air channel to
transport the gasification agent into the cross-sectional
area of the gasifier.

[0005] The updraft gasifier according to the invention
comprises the advantage that the gasification agent is
distributed by at least one, but preferable several noz-
zles, arranged at the grate in the cross-sectional area of
the gasifier. In a preferred embodiment the grate com-
prises a moving scraper with an air channel and nozzles
to distribute the gasification agent. Due to the movement
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of the scraper, the position of the nozzles changes over
time what ensures a smooth and even distribution of the
gasification agent within the ash and biomass. Further-
more, the flow of the gasification agent through the air
channel and nozzles ofthe scraper advantageously cools
the temperature of the scraper. These and other advan-
tages of the invention will be explained based on to em-
bodiments of the invention.

Figure 1 is a perspective view of a Stirling plant with
the preferred biomass gasifier of this invention.

Figure 2is a side view of the Stirling plant of Figure 1.

Figure 3 is a perspective view of the gasifier of the
Stirling plant of Figure 1.

Figure 4 is a sectional view and top view of a grate
within a gasifier of Figure 3.

Figure 5 is a sectional view and top view of a grate
according to a second embodiment of the invention.

[0006] Figure 1 is a perspective view and Figure 2 is
a side view of a Stirling plant 1 to generate heat and
electricity from biomass. The Stirling plant 1 comprises
a biomass gasification system 2 to generate heat, which
heat to some extent is transformed into electricity by four
Stirling engines 3. The biomass gasification system 2
comprises an updraft gasifier 4, from which gasifier prod-
uct gas is transported through pipes 5 to four combustion
units 6 where the gasifier product gas is burnt to heat up
a transfer medium used to drive the Stirling engines 3.
[0007] Figure 3 is a perspective view of the gasifier 4
of the biomass gasification system 2. The gasifier 4 is
built as updraft gasifier. In principle the updraft gasifier
is a standing tubular reactor 7 which consists essentially
out of cylindrical steel shell isolated and lined with bricks
on the inner side. Additional the reactor 7 is isolated on
the outer side as well, to avoid hot surfaces. The gasifier
4 comprises a wood chip conveyor 8 connected to a first
inlet 9 of the gasifier 4 as fuel feed and an ash conveyer
10 connected to a first outlet 11 of the gasifier 4 as fuel
discharge.

[0008] The wood chip conveyor 8 feeds the gasifier 4
through the lateral first inlet 9 which is arranged in the
upper area 12 of the gasifier 4. The feeding is monitored
by a filling level indicator. The filling level indicator con-
sists out of a rotating blade in the filling space mounted
on ageared motor. Thefilling levelis periodically checked
and if necessary the fuel feed activated.

[0009] The gasification in the updraft gasifier 4 takes
place in a counterflow principle, thereby the fuel passes
the gasifier 4 from its upper area 12 to its lower area 13,
while the gasification agent enters the gasifier 4 at a sec-
ond inlet 14 at the bottom of the gasifier 4 and leaves the
gasifier 4 as gasification product gas (syngas) at a sec-
ond outlet 15inthe upper area 12 of the gasifier 4. There-
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by different zones are formed in the gasifier 4. Basically
four zones are formed, the drying zone, the pyrolysis
zone, the reduction zone and the oxidation zone. As a
gasification agent, a defined mixture of flue gas and air
is used. The gasification agent is preheated in a gas
pre-heater of the biomass gasification system 2 and af-
terwards fed at the second inlet 14 at the bottom of the
gasifier 4.

[0010] The updraft gasifier 4 furthermore comprises a
grate 16 that is arranged in the cross-sectional area of
the gasifier 4 at the bottom of the gasifier 4 just above
the first outlet 11 to handle and thereby discard the ash.
Figure 4 is a sectional view and top view of the grate 16
in the gasifier 4. The grate 16 comprises an air channel
17 connected to the second inlet 14 to transport the gas-
ification agent through the grate 16. The grate 16 further-
more comprises a scraper 18 realized by eight hollow
triangle shaped profile elements 19 fixed to the air chan-
nel 17. The profile elements 19 comprise openings 20
functioning as nozzles to enable a flow of the gasification
agent from the second inlet 14 through the air channel
17 and the profile elements 19 into the lower area 13 of
the gasifier 4.

[0011] As aresult the advantage is achieved, that the
gasification agent is distributed through the openings 20
more or less equally over the cross-sectional area of the
gasifier 4 into the ash and biomass within the gasifier 4.
The creation of hot zones which may cause ash melting
and ash agglomeration what finally can lead to blocking
of the gasifier 4 is avoided.

[0012] The updraft gasifier 4 furthermore comprises a
grate drive 21 connected to a connection element 22 of
the air channel 17. The grate drive 21 periodically moves
the air channel 17 and the scraper 18 fixed to the air
channel 17. This provides the advantage that the ash is
moved by the scraper 18into the ash conveyer not shown
in Figure 4. In addition, this movement of the scraper 18
with the openings 20 provides the advantage that the
position of the openings 20 changes over time what en-
ables that the gasification agent gets even better distrib-
uted into the ash and biomass.

[0013] Figure 5 is a sectional and top view of a grate
23 in a gasifier according to a second embodiment of the
invention. The grate 23 could be attached to the bottom
of the updraft gasifier 4 and would push the ash within
the gasifier 4 into a screw drive 24 connected to the first
outlet 11 to discharge the ash into the ash conveyor 10.
The grate 23 comprises an air channel with a ring channel
area 25 that is connected to the second inlet 14. Eight
smaller air channels 26 are connected to the ring channel
area 25, which air channels 26 are spread over the
cross-sectional area of the gasifier 4. Each of these air
channels 26 comprises several nozzles to distribute the
gasification agent.

[0014] To avoid plugging of these nozzles with ash,
the nozzles are shielded by covers 27. This has the ad-
vantage that the maintenance work to keep the distribu-
tion of the gasification agent through the nozzles func-
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tional is reduced.

[0015] The grate 23 furthermore comprises two mov-
able scrapers 28, each connected to a scraper drive 29.
With the movement of the scrapers 28, ash is moved
from the bottom of the gasifier 4 into the screw drive 24
to discharge the ash. In this embodiment the scrapers
28 do notcomprises air channels to discharge the gasifier
agent which gets distributed through the fixed nozzles
only. This provides the advantage that the scrapers 28
are robust and easy manufactured.

[0016] The air channel 25 of the grate 23 furthermore
comprises two cleanouts 30. These cleanouts 30 are
closed during normal production of the gasifier product
gas and may be opened by a service personal to enable
cleaning of the air channels 25 and 26. These cleanouts
30 provide the advantage that the air channels of the
grate 23 may be kept clean and fully functional.

[0017] The screw drive 24 in the gasifier 4 as part of
the ash conveyer comprises an air channel 31 and noz-
zles 32 as well. These nozzles 32 advantageously add
to the equal distribution of the gasifier agent into the ash
and biomass. But it has to be stated that in a less pre-
ferred embodiment the invention works without these el-
ements 31 and 32 as well. Furthermore there could be
other ways to connect the air channel 31 with the nozzles
32 as shown in Figure 5.

[0018] In another embodiment of the invention, the
grate could comprise all kind of different air channels and
types of nozzles to distribute the gasifier agent. The
scraper may be fixed, but preferable is movable to trans-
port the ash into the ash conveyer.

[0019] In another embodiment the air channel could
comprise the form of a square or rectangle or any other
from that might have advantages for the particular real-
ization. In principle the air channel functions as amanifold
system to transport the gasification agent to the nozzles.
[0020] The first embodiment of a grate 16 according
to Figure 4 comprises only movable nozzles 20 in the
profile elements 19 and the second embodiment of a
grate 23 according to Figure 5 comprises only fixed noz-
Zles in the air channels 26. In a preferred embodiment
the grate comprises fixed and movable nozzles to
achieve the advantage that the gasification agent gets
distributed through the fixed nozzles and the nozzles of
the movable scrapers. This ensures an equal distribution
of the gasification agent into the ash and biomass.

Claims

1. Updraft gasifier (4) for a biomass gasification system
(2) to generate gasifier product gas to be burned in
a combustion unit (6), which gasifier (4) comprises:

« a first inlet (9) for biomass in the upper area
(12) of the gasifier (4), and

« afirst outlet (11) for ash in the lower area (13)
of the gasifier (4), and
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+ a second inlet (14) for a gasification agent in
the lower area (13) of the gasifier (4), and

» a second outlet (15) for the gasifier product gas
in the upper area (12) of the gasifier (4), and

+ a grate (16; 23) between the first inlet (9) and
the first outlet (11) to handle the ash;

characterized in, that the

« grate (16; 23) is arranged in a cross-sectional
area of the gasifier (4) and comprises at least
one air channel (17; 25, 26, 31) connected to
the secondinlet (14) and at least one nozzle (20;
32) connected to the air channel (17; 25, 26, 31)
to transport the gasification agent into the cross-
sectional area of the gasifier (4).

Updraft gasifier (4) of claim 1 characterized in, that
the air channel comprises a manifold system and in
particular a ring channel area (25) to distribute the
gasification agent to at least two nozzles (32) of the
grate (23).

Updraft gasifier (4) according to any of the preceding
claims characterized in, that the updraft gasifier (4)
comprises a grate drive (29) to periodically move a
scraper (18; 28) of the grate (16; 23) to transport ash
into an ash conveyer (24) connected to the first outlet
(11) of the gasifier (4).

Updraft gasifier (4) according to claim 3 character-
ized in, thatthe movable scraper (18; 28) comprises
at least one nozzle (20) connected to the air channel
(17; 25).

Updraft gasifier (4) according to claim 3 character-
ized in, that the ash conveyer (24) within the gasifier
(4) comprises at least one nozzle (32) connected to
the air channel (25, 31).

Updraft gasifier (4) according to any of the preceding
claims characterized in, that the air channel (25)
comprises at least one cleanout (30).

Updraft gasifier (4) according to any of the preceding
claims characterized in, thatthe nozzles are shield-
ed by a cover (27) to avoid plugging with ash.

Grate (16; 23) for an updraft gasifier (4) of a biomass
gasification system (2) to generate gasifier product
gas to be burned in a combustion unit (6), charac-
terized in that the grate (16; 23) comprises the fea-
tures characterized in the preceding claims.

Stirling plant (1) to generate heat and/or electricity
from biomass which plant (1) comprises at least one
Stirling motor (3) to transform heat into electricity,
characterized in, that the plant (1) comprises the
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updraft gasifier (4) according to any of the claims 1
to7.
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