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(57) Abréegée/Abstract:

The present technology describes various embodiments of systems and methods for handling emissions. More specifically, sorr
embodiments are directed to systems and methods for collecting heated particulate from a coal processing system. In on
embodiment, a method of handling emissions from a coal processing system includes Inletting the emissions into a duct. Tt
emissions Iinclude heated particulate. The method further includes slowing a speed of the emissions traveling through the duct anr
disengaging the heated particulate from the emissions without the use of a physical barrier. In some embodiments, the heate
particulate Is slowed, cooled, and diverted from an emissions pathway Into a collection bin.
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(57) Abstract: The present technology describes various embodiments of systems and methods for handling emissions. More spe-
cifically, some embodiments are directed to systems and methods for collecting heated particulate from a coal processing system. In
one embodiment, a method of handling emissions from a coal processing system includes inletting the emissions mto a duct. The
emissions include heated particulate. The method further includes slowing a speed of the emissions traveling through the duct and
disengaging the heated particulate from the emissions without the use of a physical barrier. In some embodiments, the heated partic -
ulate is slowed, cooled, and diverted from an emissions pathway into a collection bin.
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METHODS IFOR HANDLING COAL PROCLESSING EMISSIONS AND
ASSOCIATED SYSTEMS AND DEVICES

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims the benefit of pending U.S. Provisional Application
No. 61/678018, filed July 31, 2012 . '

TECIINICAL FIELD

[0002] The present technology is generally directed to systems and methods for handling
emissions. More specifically, some embodiments are directed to systems and methods for

collecting heated particulate from a coal processing systein.

BACKGROUND

[0003] A bag housc or fabric filter is an air pollution control device that removes
particulate out of air or gas released from commercial processes. A bag house can include fabric
filtcr bags, which arc oval or round tubcs, typically 15-30 fcet long and 5 to 12 inches 1n
diameter. The bags can be made of woven or felted material and can have varying degrees of
filtcring capabilitics. ‘The bags arc used as a way to mcct increcasingly stringent air pollution
control requirements, However, industrial applications that produce air-borne sparks as well as
hcated dust and particulate cannot use bag houscs or fabric filtcr matcnials alonc due to the
potential for fabric filter fires. More specifically, the filtering bags can be combustible, and if

hot particulate touches (he bag surface, the bags will begin to smolder and eventually burn.

Further, combustible material can destroy even non-combustible bags, such as fiberglass bags.

[0004] A spark arrestor is a gencric term describing a device that is intended to prevent

combustible materials, such as sparks or heated particulate, from escaping into arcas that could
result 1n 1gnmition and fire, such as a bag house. Spark arresting devices have been used 1n
emissions control processes with limited success, depending on the gas {low volumes and
particle sizes, Many conventional spark arresting devices have not adequately stopped hot
particles from entering bag houses. Resulung bag lires lead to producuon downtown and costly

repairs. Accordingly, there exists a necd for improved ecmissions handling systems.

CA 2880539 2017-09-21
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BRIEF DESCRIPTION OF THE DRAWINGS

[0003] Figure 1 18 a partially schematic top view of an emissions handling system

contigured 1n accordance with embodiments of the technology.

[00006] Figure 2A is a front view of an inlet to the emissions handling system configured in

accordance with embodiments of the technology.

[0007] Figurc 2B is a front view of an outlct of the emissions handling systcm configured

1n accordance with embodiments of the technology.

[0008] [igure 3A 1s a front view of an inlet to an inertial separator portion of the emissions

handling systcm configurcd 1n accordancce with cmbodiments of the technology.

[0009] Figure 3B is a side, cutaway view of the inertial separator portion configured in

accordance with embodiments of the technology.

[0010] Figure 3C is a front view of an outlet of the inertial separator portion configured in

accordance with embodiments of the technology.
DETAILED DESCRIPTION

[0011] The present technology describes various embodiments of systems and methods for
handling emissions. More specifically, some embodiments are directed to systems and methods
tfor collecting heated partculate from a mineral processing (e.g., coal processing) system. In one
embodiment, a method of handling emissions from a coal processing system includes inletting
the emussions into a duct. The emussions include heated particulate. The method further
includes slowing a speed of the emussions traveling through the duct and disengaging the heated
particulate from the emissions without the use of a physical barrier, In some embodiments, the
heated particulate 1s slowed, cooled, and diverted from an emissions pathway into a collection
bin. In several embodiments, the present technology can be used for pollution control. More
specifically, the present technology can be used for the treatment of waste gases, separation of

particles dispersed 1n gas or vapor, and/or uptake or absorpton of dust.

[0012] Specific details ot several embodiments of the technology are described below with
reference to Figures 1-3C. Other details describing well-known structures and systems often
associated with emissions handling and/or coal processing have not been set forth in the

following disclosure (0 avoid unnecessarlly obscuring the descripion ol the various
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embodiments of the technology. Many of the details, dimensions, angles, and other features
shown in the Figures are merely illustrative of particular embodiments of the technology.
Accordingly, other embodiments can have other details, dimensions, angles, and features without
departing from the spirit or scope of the present technology. A person of ordinary skill in the art,
therelore, will accordingly understand that the (echnology may have other embodiments with
additional elements, or the technology may have other embodiments without several of the

features shown and described below with reference to I'igures 1-3C..

[0013] Figure 1 is a partially schematic top view of an emissions handling system 100
configured 1n accordance with embodiments of the technology. In several embodiments, the
system 100 1s configured to handle or process emissions having heated particulate. In some
embodiments, the system 100 1s configured to handle combustible particulate. The system 100
includes a housing 102 having an inlet 104, an outlet 106, and a length of duct extending
between the inlet 104 and the outlet 106. Figure 2A 1s a front view of the inlet 104 to the
emissions handling system 100 and Figure 2B is a front view of the outlet 106. Referring to
Figures 1-2B together, the housing 102 can have a rectangular, circular, or other shaped cross-
section, or a variety of shapes at different points along the duct. Further, the diameter of the
housing 102 can be continuous or vary along the length of duct. For example, as will be
described 1n further detail below, in some embodiments the housing 102 has a smaller diameter
at the inlet 104 and/or outlet 106 than at a point between the inlet 104 and outlet 106. In some
embodiments the system 100 can operate at negative pressure using, tor example, an induced

draft fan.

[0014] The system 100 can include various components upstream, or proximal, to the inlet
104 and/or downstrcam, or distal, to the outlet 106, For cxample, the cmissions can cnter the
inlet 104 from a coal processing component. After passing through the system 100, the
emissions can travel through the outlet 106 to a bag house 114, fabric filter, or other air pollution
control device to further remove particulate from the emissions, For example, in some
embodiments, the system 100 can include an electrostatic precipitator within the housing 102 or
downstream ol the outlet 106. An electrostatic precipitator can be 1n addition (o or in place ol

the bag house 114. In further embodiments, after treatment by the system 100, the emissions can

be vented or otherwise handled.
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[0015] As will be described 1n further detail below, the housing 102 can comprise an
elongated pathway, a tortuous or serpentine pathway, a straight pathway, and/or other
configuration. The length of the housing 102 can vary in ditferent embodiments of the
technology. For example, in one embodiment, the system 100 fits within the footprint ot the bag
house 114, In particular embodiments, the housing 102 has a length from about 75 feet to about
125 feet. The length of the housing 102 can be selected to give the heated particulate traveling

in the emissions sufficient residence time 1n the housing 102 to adequately cool prior to reaching

the bag house 114,

[0016] In some embodiments, the housing 102 comprises a plurality ol individual duct
sections coupled together with fasteners. The individual sections may have the same, similar, or
different attributes. I'or example, 1n several embodiments, the housing 1()2 includes an 1nertial
scparator 110 having diftcrent cross-scctional dimensions (¢.g., a larger cross-scctional diamcter)
than other portions of the housing 102. The inertial separator 110 can comprise any collection
control device configured to control the speed of or slow the emissions, redirect heated particles
from the emissions stream, and/or cool the emissions. As will be described in further detail
below with reference to Figures 3A-3C, in some embodiments, the inertial separator 110
comprises one or more ballles, “knock-oul” surlaces, or impingement plates conligured (0 knock
particulates out of the emissions stream into a collection bin. In several embodiments, the
system 100 lacks a physical barrier (e.g., a screen or mesh spark arrestor) to intercept the
cmissions. As will be discussced 1n turther detail below, the absence of such a screen can reduce

the istance of plugging, overheating, and fires within the system 100.

[0017] The system 100 can further include a cooling source 112 configured to cool the
emissions traveling in the housing 102. In one embodiment, the cooling source 112 comprises
an air inlet configured to allow cooled or ambient air into the housing 102, The cooling source
112 can comprise a cooling air inlet with a damper configured to automatically modulate based
on a temperature reading of the emissions. In one embodiment, for example, the damper 1s
electrically controlled and 1s coupled to a programmable logic controller configured to read a
temperature sensor and send damper modulation instructions to the air inlet i response to the
sensor reading. In further embodiments, other types of sensors (e.g., pressure, emissions
concentration, etc.) can provide feedback that determines damper modulation. In still further
embodiments, the damper could be modulated on a fixed schedule or manually, without the use

of electrical control. In further embodiments, the damper itself can be responsive to temperature
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without the use of a sensor. For example, the damper can be comprised of a temperature-
sensitive material that automatically adjusts based on ambient temperature. In another
embodiment, the i1nertial separator 110 can comprise the cooling source 112, For example,
cooling air or water can flow through and/or be distributed by vents in baffles in the inertial
separator 110. In stull [urther embodiments, cool air can be introduced 1n a countercurrent
direction (e.g., in a direction counter to the flow of emissions through the housing 102), thereby

both cooling and slowing the emissions.

[0018] In embodiments utilizing a sensor, the sensor can be located anywhere in the
system, such as at the inlet 104, outlet 106, inertial separator 110, upstream of the inlet 104,
and/or downstream of the outlet 106 (e.g., at or near the entrance to the bag house 114), or a
combination of these locations. In still further embodiments, the cooling source 112 can be
pneumatically or otherwise controlled. In several embodiments, the system 100 can continue to
run while the cooling air intake damper 1s open. While the cooling source 112 1s 1llustrated as
upstream of the inertial separator 110, it can be located at or near the inlet 104, the outlet 106,
the 1nertial separator 110, downstream of the inertial separator, upstream of the inlet 104, or at
another location. In some embodiments, the system 100 includes a plurality of sensors and/or

cooling sources 112, working either independently or collaboratively.

[0019] The system 100 can additionally or alternately include other cooling features, such
as heat exchanger surfaces (e.g., fins, rods, studs, etc.) on the interior or exterior of the housing
102. In stll further embodiuments, other cool gases/tfluids can be introduced into the housing
102. In one embodiment, water or other fluid can be directly injected into the housing 102 (e.g.,
at or near the inlet 104 or the outlet 106, or along the duct). The water can evaporate and cool
the cmissions. In somc¢ cmbodiments, the systcm 100 can include fans (c¢.g., ¢xternal to the
housing 102) configured to force convection across the housing 102 and increase heat transfer.
In still further embodiments, as mentioned above, the housing cross-sectional diameter can be
increased as the emissions travel downstream, thereby slowing the air velocity and the emissions
velocity, This can result in an increased residence time for a tixed length of duct and allow for
additional cooling. In operauon, reducing the air velocily provides longer residence time and
allows particulates to settle out of the emissions flow and collect, for example, 1n the collection
bin. The longer residence time can further allow combustible particles sufficient time to cool

and/or burn out,
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[0020] Figurcs 3A-3C provide further detail of the inertial separator portion 110 of the
housing 102. More specifically, Figure 3A 1s a front view of an inlet 304 to the inertial separator
110, Figure 3B 1s a side, cutaway view of the inertial separator, and Figure 3C 1s a front view of
an outlet 306 of the inertial separator 110 configured in accordance with embodiments of the
technology. Referring to Figures 3A-3C together, the inertial separator 110 can include one or
more baffles 322 configured to slow the emissions stream (shown with arrows) and interface
with heated particulate. The baffles 322 can knock particles from the emissions stream 1nto a
collection bin 320. In the 1llustrated embodiment, the batfles 322 are angled, but can be straight
or morc or less angled with reference to a horizontal planc. In the illustratcd cmbodiment, the
collection bin 320 1s a funnel-shaped hopper that allows particulates to be readily removed from

the base. In other embodiments, the collection bin 320 comprises a tray or other-shaped teature.

[0021] As discusscd above, the inertial scparator 110 can have the same or different cross-
section dimensions at other portions of the housing 110. For example, in the 1llustrated
embodiment, the inertial separator 110 has a larger cross-section than the duct upstream and
downstream of the inertial separator 110, The upstream diameter 1s represented by the diameter
of the inlet 304 and the downstream diameter 1s represented by the diameter of the outlet 306.
By having an inertial separator 110 with a wider cross-section than the upstream portion ol the

duct, the emissions velocity 1s lowered, providing more cooling time, and the amount of

particulate that will exit the bin due to lift 1s reduced.

[0022] In further embodiments, other types ol inertial separators 110 can be used (o
separate particles from the emissions stream. For example, in some embodiments, a cyclone or
multi-cyclone separator can be used with a gas exhaust in the housing 102 to spin the emissions
and disengage heated particles. In another embodiment, the 1nertial separator 110 can comprise
an electrostatic precipitator. In yet another embodiment, the inertial separator comprises a
settling chamber. In still another embodiment, battles 322 can be arranged 1n a chevron pattern
to create a tortuous pathway to slow the emissions sufficiently to disengage particulate, In yet
another embodiment, a bin with a relatively high cross-sectional area can be placed along a base
of the housing 102 1n order to reduce litt velocity. This can allow the particulate to settle in the
bin and be captured rather than re-fluidized 1n the exiting gas. In still further embodiments,
other methods known 1n the art can be used to slow the emissions and/or change the direction of
the emussions so as to disengage particulate from the emissions stream. In some embodiments, a

physical spark arrestor can be used or combined with any of these embodiments. For example,
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with reference to Figure 1, a physical barrier spark arrestor can be placed in the housing 102
between the nertial separator 110 and the outlet 106. For example, 1n a particular embodiment,
a screen spark arrestor can be placed 1in an upper portion of the housing 102, thereby configured

to slow down or capture errant particulates that have not yet tallen into the collection bin 320.

Examples

1. A method of handling emissions, comprising;:
inletting the emissions into a duct, the emissions including heated particulate;
slowing a speed of the emissions traveling through the duct; and

disengaging the heated particulate from the emissions without the use of a physical

barrier,
2. The method of example 1, turther comprising interfacing the emissions with
baftle.
3. The method of example 1, further comprising collecting the heated particulate in

a collection bin.

4, The method of example 3 wherein inletting the emissions 1into a duct comprises

inletting the emissions via an inlet having a first cross-sectional diameter, and wherein collecting
the heated particulate 1n a collection bin compriscs collecting the particulate 1n a collection bin

having a second cross-sectional diameter greater than the first cross-sectional diameter.

J. The method of example 1, further comprising inletting cooling gas into the duct.

0. The method of example 5 wherein inletting cooling gas into the duct comprises

automatically adjusting a modulating damper.

7. The method of example 6 wherein automatically adjusting the modulating damper

comprises automatically adjusting the damper 1n response to an emissions temperature,
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3 The method of example 1, turther comprising controlling a residence time of the

emissions in the duct.,

9. The method of example 1 wherein inletting the emissions into a duct comprises

inletting the emissions into a duct having an elongated or tortuous duct pathway.

10. A system for handling emissions, comprising:

a source of the emissions, the emissions including heated particles;

a housing comprising an inlet 1in communication with the source, an outlet, and an
elongated duct extending from the inlet to the outlet;

an 1nertial separator positioned i1n the housing and configured to interface with the

emissions; and

a collection bin configured to collect the heated particles.

11. The system of example 10 wherein the 1nertial separator comprises at least one of

a cyclone generator, settling chamber, electrostatic precipitator, or an impingement plate.

12. The system of example 10, further comprising a cooling system configured to

automatically cool the emissions 1n response to a temperature reading of the emissions.

13. The system of example 10 wherein the duct comprises at least one of a tortuous

pathway or a plurality of heat-exchanging surtaces.

14, The system of example 10, further comprising an injector coupled to the duct and

contigured to 1nject at least one of cooling air, cooling gas, or cooling fluid into the duct.

15. T'he system of examplce 10 wherein the housing lacks a screen spark arrestor.,

16. The system of example 10 wherein the emissions comprise charging emissions

from a coke oven.
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17. The system of example 10 wherein the emissions comprise combustible
particulate.
18. A system for handling emissions from a coke oven, comprising;:

a housing comprising an inlet configured to receive the emissions, an outlet, and a duct
extending from the 1nlet to the outlet;

a collection bin configured to collect hot particulate from the emissions; and

a cooling gas intake damper configured to automatically modulate based on a

tcmpcraturc rcading of the cmissions.

19, The system of example 18 wherein the cooling gas intake damper 1s configured to

modulate based on a temperature reading of the emissions at or distal to the outlet.

20. The system ol example 18 wherein the cooling gas intake damper comprises an

electrically-controlled damper.

21, The system of example 18, further comprising an impingement plate, cyclone

generator, electrostatic precipitator, or settling chamber, configured to slow the emissions 1n the

duct.

22, The system of example 18 wherein the housing lacks a physical barrier spark
arrestor.

23. A system for handling emissions, comprising:

a source of the emissions, the emissions including heated particles; and

a housing comprising an inlet 1n communication with the source, an outlet, and an
elongated duct extending from the 1nlet to the outlet, the elongated duct
comprising a duct length configured to provide a predetermined residence time of

emissions traveling in the duct.

24, The system of example 23, further comprising a cooling source coupled to the

duct and conligured (o 1nlet at least one ol cooling gas or cooling [luid 1nto the duct.
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23. The system of example 23, further comprising an impingement plate, cyclone
generator, electrostatic precipitator, or settling chamber, configured to interface with the

emissions traveling in the duct.

26. The system of example 23 wherein the housing lacks a physical barrier spark

arrestor.

[0023] The present technology offers several advantages over traditional systems, For
example, the inertial separation can reduce the occurrence of downstream bag house fires by
preventing hot particles from entering the bag house without adequate cooling. The present
technology cools the emissions and intercepts heated particulate before i1t reaches the bag house.
Further, the cooling air inlet and associated sensor/leedback system can be proacuve, (o cool the
housing as necessary rather than reacting to a potentially problematic high-heat condition. In
several embodiments, the present system requires no physical barrier or screen spark arrestor,
which can be frequently plugged and cause a high ditferential pressure to develop and push

material through the screen and 1nto the bag house.

[0024] From the foregoing i1t will be appreciated that, although specitic embodiments of
the technology have been described herein for purposes of illustration, various modifications
may bc madc without deviating from the spirit and scope of the technology., Further, certain
aspects of the new technology described 1n the context of particular embodiments may be
combined or eliminated 1n other embodiments. Moreover, while advantages associated with
certain embodiments of the technology have been described 1n the context of those
embodiments, other embodiments may also exhibit such advantages, and not all embodiments
need necessarily exhibit such advantages to fall within the scope of the technology.
Accordingly, the disclosure and associated technology can encompass other embodiments not
expressly shown or described herein. 'Thus, the disclosure 1s not limited except as by the

appended claims.



We claim:

1. A method of handling charging emissions from a coke oven, comprising:

providing a coke oven:

positioning an inlet of a housing adjacent to and in fluid communication with, a charging
opening of the coke oven, which is configured to produce coke by driving gaseous volatile matter
from carbon material through pyrolysis;

drawing charging emissions from the coke oven into the housing inlet and an elongated
duct that extends along a serpentine pathway from the housing inlet to a housing outlet; the
charging emissions including combusted and uncombusted gaseous volatile matter, combustible
particulate, and heated particles from a coke manufacturing process;

drawing the charging emissions along a fluid pathway through an inertial separator
posttioned in the housing; the inertial separator including an inlet, having a first cross-sectional
diameter, and an outlet and at least one impingement plate positioned within the fluid pathway,
whereby the emissions are directed along a tortuous pathway around the at least one impingement
plate and heated particles engage the at least one impingement plate and are forced from the
emissions, which exit the outlet;

collecting heated particles travelling through the inertial separator 1n a collection bin,
having a second cross-sectional diameter greater than the first cross-sectional diameter,
configured to slow the heated particles travelling through the inertial separator; and

recetving at least a portion of the charging emissions in a baghouse coupled with the

housing outlet.

2. The method of claim 1 wherein at least some of the heated particles are forced from the

emissions with an electrostatic precipitator associated with the inertial separator.

3. The method of claim 1, further comprising the step of automatically cooling the charging

emissions with a cooling system in response to a temperature reading of the charging emissions.

4. The method of claim 1, further comprising the step of injecting at least one of cooling air

or a cooling gas into the duct with an injector coupled to the duct.

J. The method of claim 1 wherein the heated particles forced from the emissions without

passing the charging emissions through a screen spark arrestor.

11
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6. The method of claim 1 wherein a first impingement plate is positioned at first side of the
inertial separator to extend within the fluid pathway and a second impingement plate is positioned
at a second side of the inertial separator, opposite from the first side, within the fluid pathway,
whereby the emissions are directed along a serpentine pathway around the first impingement

plate and second impingement plate before exiting through the outlet.

12

CA 2880539 2018-05-22



WO 2014/021909 PCT/US2012/057980

1/2

/-700

104

— /702 112

U -
|I\-\-\-\-\‘

106

AT T T T 1/

Fig. I




WO 2014/021909 PCT/US2012/057980

/70
S04 “-I I|
770
322
\

|
304 ||

306




110
\ 129 322

306

304

320



	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 - description
	Page 11 - description
	Page 12 - description
	Page 13 - claims
	Page 14 - claims
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - abstract drawing

