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BIOMASS GASIFIER

ABSTRACT

The present application thus provides a gasifier for use in converting a feedstock
material into a syngas. The gasifier may include an outer chamber, a reaction zone
positioned within the outer chamber, and a disruption device maneuverable within the
outer chamber to ensure a steady flow of the feedstock material into the reaction zone

without bridging.
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BIOMASS GASIFIER
TECHNICAL FIELD
[01] The present application and the resultant patent relate generally to power

generation systems and more particularly relate to a gasifier with an internal disruption
device so as to prevent the bridging of biomass and other types of feedstock materials

therein.
BACKGROUND OF THE INVENTION

[02] In hydrocarbon gasification processes, solid fuels such as wood, agricultural
wastes, and the like, are gasified to generate a gaseous fuel. Specifically, such
gasification processes may convert a feedstock of biomass or other hydrocarbon into a
gaseous mixture of carbon monoxide and hydrogen, i.e., a synthetic gas or a syngas
reterred to as a producer gas, by reaction with oxygen and steam in a gasifier. These
gases then may be cleaned, processed, and utilized as a fuel in an engine to produce
electricity. In other systems, the producer gas may be used to generate power, to produce

fuel for heating, or to generate chemical products such as Fisher Tropsch liquids and the
like.

[03] Examples of such agricultural waste products include sugarcane and the like.
Such biomass feedstock materials tend to be fibrous. As such, the biomass feedstock
materials may tend to bridge across the interior of a gasifier when fed therein. Such a
biomass bridge, when formed, may reduce the flow of the feedstock materials into the
reaction zone and thus may have an impact on the output of the producer gas in terms of

composition and flow rate.

[04] One known method of reducing the bridging of feedstock materials in a gasifier
involves an operator physically poking the bridge of feedstock materials with a pole. The
need for operator intervention, however, may expose the operator to higher than normal

levels of reaction product gases as well as exposure to the hot surfaces of the gasifier.
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Moreover, the need of operator intervention generally is not detected until there is some

degradation in the overall performance of the gasitier.

[05] There 1s thus a desire for an improved biomass gasifier. Preferably such an
improved gasifier may prevent or limit the bridging of feedstock materials such as
biomass materials so as to ensure a constant output of syngas without requiring manual

operator intervention.
SUMMARY OF THE INVENTION

[06] The present application and the resultant patent thus may provide a gasifier for
use in converting a feedstock material into a syngas. The gasifier may include an outer
chamber, a reaction zone positioned within the outer chamber, and a disruption device
maneuverable within the outer chamber to ensure a steady flow of the feedstock material

into the reaction zone without bridging.

[07] The present application and the resultant patent further may provide a method
of operating a gasifier to produce a syngas. The method may include the steps of flowing
a feedstock material into an outer chamber of the gasifier, maneuvering a disruption
device within the outer chamber to prevent the bridging of the feedstock material therein,

and flowing the feedstock material into a reaction zone.

[08] The present application and the resultant patent further may provide a biomass
gasifier for use in converting a feedstock material into a syngas. The biomass gasifier
may include an outer chamber, a reaction zone positioned within the outer chamber, and a
disruption device maneuverable within the outer chamber to ensure a steady flow ot the
feedstock material into the reaction zone. The disruption device may include a shatt

maneuvered by a drive device.

[09] These and other features and advantages of the present application and the

resultant patent will become apparent to one of ordinary skill in the art upon review of the
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following detailed description when taken in conjunction with the several drawings and

the appended claims.
BRIEF DESCRIPTION OF THE DRAWINGS
[010]  Fig. 1 is a schematic diagram of an example of a power plant with a gasifier.

[011]  Fig. 2 i1s a schematic diagram of a known gasifier with a bridge of feedstock

materials therein.

[012] Fig. 3 is a schematic diagram of a gasifier with a disruption device as may be

described herein.

[013) Fig. 4 is a schematic diagram of an alternative embodiment of a disruption

device as may be described herein.

[014] Fig. 5 is a schematic diagram of an alternative embodiment of a disruption

device as may be described herein.

[015]  Fig. 6 is a schematic diagram of an alternative embodiment of a gasifier with a

disruption device as may be described herein.
DETAILED DESCRIPTION

[016] Referring now to the drawings, in which like numerals refer to like elements
throughout the several views, Fig. 1 shows a schematic diagram of a biomass gasification
system 10. Only a high level description of the components of the biomass gasification
system 10 related to the subject matter described herein is shown for the purpose of
simplification. One of ordinary skill in the art will understand that the overall biomass

gasification system 10 may have other configurations and may use many other types of
components. The biomass gasification system 10 may be integrated with a power

generation system 13.
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[017]  Generally described, the biomass gasification system 10 gasifies a biomass
feedstock 20 to produce a treated producer gas 25. The producer gas 25 is a type of
diluted syngas that may be produced by relatively low temperature gasification of
biomass in the presence of air. The producer gas 25 may be directed to the power
generation system 15 as a fuel source to generate power and the hike. As an example, the
treated producer gas 25 may be combusted within one or more gas engines and the like
contained within the power generation system 15 to produce electricity. Other types ot
power generators also may be used herein. The treated producer gas 25 also may have a
number of other uses, such as fuel for heating, or the production of Fisher Tropsch

liquids, and so on.

[018]  The biomass gasification system 10 may include a feedstock preparation unit 30
to prepare and condition the biomass feedstock 20. The conditioning may include
selecting, sizing, and/or drying the biomass feedstock 20 as well as providing various
types of additives. After preparation, the biomass feedstock 20 may be directed along
with a source of air 35 to a biomass gasifier 40. As is shown, the biomass gasifier 40
may be an open air gasifier and the like. The biomass gasifier 40 may have an inlet 45
that enables the gasifier 40 to receive a substantially constant stream of the biomass
feedstock 20 and the air 35. A series of reactions occur within the gasifier 40 including
combustion of the biomass feedstock 20 and the air 35. The biomass feedstock 20 and
the air 35 may be combusted at sub-stoichiometric fuel to air ratios to produce carbon
monoxide (CO), hydrogen (H,), carbon dioxide (CO,), water (H,0), and a hot char or hot
ash bed. The gasifier 40 may include a number of air inlets 50 to promote this
combustion. The gasifier 40 also may include an ash extraction system 55 configured to

extract ash from the process.

[019]  The gasifier 40 thus may produce a flow of the producer gas 25. The producer
gas 25 may be forwarded to one or more processing devices 60 for cleaning and the like.
These processing devices 60 may include a cyclone, one or more scrubbing units, a

filtering system, and the like. The producer gas 25 then may be provided to the power
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generation system 15 or otherwise directed. Other components and other configurations

may be used herein.

[020] Fig. 2 shows a schematic diagram of an example of the gasifier 40. As
described above, the feedstock materials 20 tend to form a bridge of material 65 therein.
This bridge of material 65 may prevent entry of further feedstock materials 20 such that
the resultant flow of the producer gas 25 produced therein may be reduced or otherwise

compromised.

[021] Fig. 3 shows an example of a gasifier 100 as may be described herein. The
gasifier 100 may be used with the power generation system 15 or elsewhere. The gasifier
100 converts a feedstock material 110 into a producer gas 120 or other type of syngas and
the like 1n any manner. In this example, the feedstock materials 110 may take the form of
any type of biomass materials 130. Any other types of feedstock materials 110, however,

may be used herein. Other component and other configurations may be used herein.

[022]  The gasifier 100 may include a reaction zone 125 positioned within an outer
chamber 135. The gasifier 100 also may include a disruption device 140 positioned
within the outer chamber 135. The disruption device 140 may be any type of device or
system that adequately disrupts the flow of the feedstock materials 110 when entering the
gasifier 100 so as to prevent the creation of the feedstock bridge 65 similar to that
described above. In the example of Fig. 3, the disruption device 140 may include a shaft
150 with 2 number of extensions 160 thereon. The shaft 150 may have any desired size,
shape, or configuration. The extensions 160 may be in the form of a number of paddles
170 or any type of substantially horizontally extending structure. The paddles 170 or
other types of the extensions 160 also may have any size, shape, or configuration. Any
number of the paddles 170 or other types of the extensions 160 may be used herein 1n any

orientation.

[023] The shaft 150 may be maneuvered within the outer chamber 135 by a drive

device 180. The drive device 180 may include a conventional electrical motor and the

like. The drive device 180 may rotate the shaft 150, shake the shaft 150, vibrate the shaft
5
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150, or impart any type of motion to the shaft 150 and hence the extensions 160 thereon.
The gasifier 100 also may have an insertion device 190. The insertion device 190 also
may include an electrical motor and the like. The insertion device 190 may insert and
remove the disruption device 140 from the gasifier 100 in any orientation. Specifically,
the disruption device 140 may be inserted manually or via the insertion device 190 and/or
other types of insertion means. Alternatively, the disruption device 140 may be fixed

within the gasifier 100. Other components and other configurations may be used herein.

[1024] The disruption device 140 may use many different components and
configurations. For example, Fig. 4 shows the disruption device 140 in the form of an
extended spiral 200. The spiral 200 also may rotate, shake, vibrate, or otherwise be
maneuvered therein to disrupt the creation of the bridge 80. Likewise, Fig. 5 shows the
disruption device 140 in the form of an extended screw 210. As above, the extended
screw 210 also may rotate, shake, vibrate, or otherwise be maneuvered therein to disrupt
the creation of the bridge 80. Other components and other configurations may be used

herein.

[025] The orientation of the disruption device 140 also may vary. For example, Fig. 3
shows the insertion of the disruption device 140 through an upper inlet 220 of the gasitier
100 in a substantially vertical orientation 230. Fig. 6, however, shows the insertion of the
disruption device 140 via a sidewall 240 of the gasifier 100 in a substantially horizontal

orientation 250. Insertion of the disruption device 140 from any direction or orientation

thus may be used herein. Other components and other configurations also may be used

herein.

[026] Operation of the disruption device 140 may be manually 1nitiated or
automatically initiated as part of a feedback loop. For example, a pressure drop across
the gasifier 100 may be determined by an input pressure sensor 260 and an output
pressure sensor 270 and similar types of devices. An increase in the pressure drop across
the gasifier 100 as determined by the sensors 260, 270 may indicate an inadequate tlow

of the feedstock materials 110. Likewise, a flow sensor 280 and the like may be

6
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positioned about an exit of the gasifier 100 or elsewhere. A decrease in the flow of the
syngas 120 also may indicate an inadequate flow of the feedstock materials 110. Other
types of sensors may be used hercin with different types of control logic. Other

components and other configurations may be used herein.

[027]  The disruption device 140 thus prevents the bridge 65 of the feedstock materials
110 from forming within the gasifier 100. The disruption device 140 may rotate, shake,
vibrate, or otherwise maneuver to ensure an adequate flow of the feedstock materials 110.
As described above, the disruption device 140 may take many different forms, many
different orientations, and many different forms of operation. By preventing the bridging
of the feedstock materials 110, the gasifier 100 may provide a steady production of the
producer gas 120 so as to ensure the steady operation of the overall power plant 15 and
overall efficient power production. Moreover, manual operator intervention may be

avoilded herein.

[028] It should be apparent that the foregoing relates only to certain embodiments of
the present application and the resultant patent. Numerous changes and modifications
may be made herein by one of ordinary skill in the art without departing from the general
spirit and scope of the invention as defined by the following claims and the equivalents

thereof.
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CLAIMS
We claim:
1. A gasifier for use in converting a feedstock material into a syngas,
comprising:

an outer chamber:;
a reaction zone positioned within the outer chamber; and
a disruption device maneuverable within the outer chamber to ensure a

steady flow of the feedstock material into the reaction zone without bridging.
2. The gasifier of claim 1, wherein the disruption device comprises a shatt.

3. The gasifier of claim 2, wherein the disruption device comprises a drive

device to maneuver the shaft within the outer chamber.

4. The gasifier of claim 2, wherein the disruption device comprises an

insertion device to insert and remove the disruption device from within the chamber.

J. The gasifier of claim 1, wherein the disruption device comprises one or

more extensions.

6. The gasifier of claim 5, wherein the one or more extensions comprise

one or more paddies.

7. The gasifier of claim 1, wherein the disruption device comprises an

extended spiral.

8. The gasifier of claim 1, wherein the disruption device comprises an

extended screw.

9. The gasifier of claim 1, wherein the outer chamber comprises an upper

inlet and wherein the disruption device comprises a substantially vertical orientation.
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10.  The gasifier of claim 1, wherein the outer chamber comprises a sidewall

and wherein the disruption device comprises a substantially horizontal orientation.

11.  The gasifier of claim 1, further comprising an input pressure sensor and

an output pressure Sensor.
12.  The gasifier of claim 1, further comprising a flow meter.

13. A method of operating a gasifier to produce a syngas, comprising:
flowing a feedstock material into an outer chamber of the gasifier;
maneuvering a disruption device within the outer chamber to prevent

the bridging of the feedstock material therein; and

flowing the feedstock material into a reaction zone.

14, The method of claim 13, wherein the step of maneuvering the
disruption device comprises rotating, shaking, and/or vibrating the disruption device

within the outer chamber.

15.  The method of claim 13, further comprising the steps of inserting and

removing the disruption device from within the outer chamber.

16. A biomass gasifier for use in converting a feedstock material into a
syngas, comprising:
an outer chamber:
a reaction zone positioned within the outer chamber; and
a disruption device maneuverable within the outer chamber to ensure a

steady flow of the feedstock material into the reaction zone;

the disruption device comprising a shaft maneuvered by a drive device.

17. The biomass gasifier of claim 16, wherein the disruption device
comprises an insertion device to insert and remove the disruption device from within the

outer chamber.
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18.  The biomass gasifier of claim 16, wherein the disruption device

comprises one or more extensions attached to the shatft.

19.  The biomass gasifier of claim 16, wherein the shaft comprises an

extended spiral.

20.  The biomass gasifier of claim 16, wherein the shaft comprises an

extended screw.

10



CA 02807985 2013-02-28

Application number / Numéro de demande: 2 5o 7 ? f S

Figures: 4 -4

Pages:

Unscannable items received with this application
(Request original documents in File Prep. Section on the 10" floor)

Documents recu avec cette demande ne pouvant étre balayés
(Commander les documents originaux dans la section de la préparation
des dossiers au 10ieme €tage)



30

CA 02807985 2013-02-28

| .
-—
g .
i
o ;
| .

lt'tl!lalgz
-t
...... !1!:!:\\1}&!:!:”\;‘\i!lflllh,

.4}

ajs '/:. 3 v, i"‘li""'ll'l
ARAARREA ARAARREHEHNE |l
!" | A

-
Ty

_ :3{5

20




00000000000000000000

160, 170

110, 130

65



00000000000000000000




170

— 160,




	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - claims
	Page 11 - claims
	Page 12 - claims
	Page 13 - drawings
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - abstract drawing

