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@ Coal-water burner assembly and method.

@ A burner assembly and method for burning a mixture of -

coal and water in which a high velocity swirling mass of airis
introduced around the mixture as the latter dischargesfrom a
burner. A low velocity swirling mass of air is also introduced
between the discharging coal-water mixture and the high
velocity air.
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OAL~-WATER BURNER ASSEMBLY AND METHOD
€ & HBLY AN 0128085

BACKGROUND OF THE INVENTION ‘'~ =~ - -~ °:

.o - - < PN
T A | R

This invention rélates to a burner ASseﬁbly'ana method for: = :
an assembly and method in which both'BighEvelocity!air’dﬂdixéﬁ”
velocity air are introduced to supporérthé coal-water mixtufe im®’
the combustion process. » BELEEEE L

Coal-water ﬁi&tu}és, i.é.; pulverized coal mixed with #p “to ‘36%
water, provide an attractive alternative to natural’ gas of*ofl ‘for
use in burners in boilers, vapor generators, or the liks,“sirce a
cq;l—watéé mixture can Befpumped,'stored'and’atomfigd“liie a ligquia
fuel, yet is not as expensive, S

However, to burn such a fuel requires a design approach dif-
ferent from that used in conventional liquid fuel butners‘sitice the
latter have comparatively high flame prbpégéﬁion“rateé‘in*fﬁé?piii
mary combustion zone providing the capability of easy ignitidn aid
flame stabilization. High flame propagation rates-ailow’fbf*tﬁé;V
use of high veloéity>combustion'air,'and traditionally:ﬁhis'tﬁpe of
burner ﬁses a single stream of high‘velocity'bdmbustiou,air;*““ .

Howéver,'this‘deSign approécﬁ has grévéd unsuitable. in burnihé
coal/water mixtures resulting in the inability to stabilize'the:: :
flame without the use of high capacity oil Br'gaséfiredfigniiOrB&é
and in heavy fall-out of unburned céaI particles from the :flame *:
envelope. o L el Gt e
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SUMMARY OF THE INVENTION 0128085

It.is therefore an object of the present invention to provide a
burner assembly and method for a coal-water mixture burnexr in which
acceptable ignition and flame stability are achieved.

It is another object of the present invention.to provide an
assemﬁly and method of the above type in which fall-out of unburned
coal particles from the flame envelope is minimized;

It is a further object of the present invention to provide an
assembly_ahd metﬁcd of the above type which eliminates any adverse
eifect on the injection nozzle.

It is a still further object of the present invention to pro-
vide an assembly and method of the above type in which adeguate
residence time of the mixture in the combustion area is insured.

- It . is a still further object of the present invention to pro-

'vide'an assembly and method of the above type in which a compact,

- low velocity, high temperature "“drying zone" is provided wherein

the coal particles can be sufficiently dried before release to the

main flame envelope.

Toward the fulfillment of these and other objects, the burner

.aésembly and method of the present invention features the introduc-

tiph of a 'duai velocity"™ combustion air system. The first zone
provides a “primary combustion and drying zone* and has extremaly
low (less than 15 ft./sec.) .velocity swirling air applied. around
the injected coal/water mixture. This zone is a substantial part
of the total burner throat area and is lined with refractéry
materfal. Thersecondary zone provides the main mass of combustion

air which is introduced at relatively high rotating velocity (up to

150 ft./sec.) around the periphery of the first zone.
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BRIEF DESCRIPTION OF THE DRAWINGS
' 0128085 -

The above brief description as well as further objects,
features and advantages of the present invention will "‘be more fully
appreciated by reference to the following detailed description of
presently preferred but nonetheless illustrative embodiments in -
accordance with the present invention when takenﬂin conjunction
with the accompanying drawings whiéh is a partial schematic, par-
tial cross-sectional view depicting the burner assembly of the pre-
sent invention. o

- DESCRIPTION OF THE PREFERRED EMBODIMENT

The assembly and method of the present invention will be
described in connection with a vapor generator for the purposes of
example, with the reference numeral 10 in FIG. 1 of the drawingé'

referring to a wall which forms a portion of the fﬁrnacé séction of

.the generator.

A casing wall 12 extends in a spaced, parallel relati&n éith)
the wall 10 to define an interior portion 14, it belng understood
that the latter is bounded by upper and lower walls, as viewed in
FIG.‘l, to define an enclosure, or windbox, which recexves air from
a source, such as a fan, with the direction of the air flow Séiné
shown in general by the flow arrows in FIG. 1. | o

An annular refractory éoilarllﬁ extends'édjacenf anafﬁithin'an
opening formed in the wall 10 with its inner surface bé%né sh;péa
to define a throat portion 18 surrouﬁding a combustion zdne 20;

A tubular refractory throat 22 is provxded adjacent the com-
bustlon zone 20 and together with the refractory throat 18 de—fines

an annular passage 24. A tubular extension 26 is provzded on the

throat 22 and has an outwardly flared annular end portion 28 whxch
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supports a circular slide damper 30. A pair of rollegs ézsurss
mounted on the slide démper 30 and are in a rolling engagement with
a track 34 for permitting slidable movement of the damper 30 rela- .
tive to the casing wall 12 to define and selectively vary the size
of an inlet 36 defined between the flared end portion 28 af the
extension 26 and the casing wall 12. As a result,. some of the &air
from the windbox 14 will pass through the inlet 36, and into and
through the extension 26 and the throat 22. B

A burner assembly, shown in generalnby the referénce numeral
40, extends through the casing wall 12 with its discﬁarge end being
located a slight distance inwardly from the corresponding end por-
tion of the throat 22. The burner assembly 40 includés arfuel gun
42 having a barrel 44 extending within a tubular éasing 46 in a
8lightly spaced relationship, and an air inlet 48 adapted to intro-
duce coolingg air between the barrel 44 and the casing 46. The
discharge end 44a of the barrel extends slighily outwardly from the
casing 46 and is adapted to inject a mixture of coal and water in a
substantially conical pattern into the combustion zone 20 and the
interior of the furnace. It is understood that an atomizer (not
shown) is provided on the discharge end 44a to atomize the fuel
from the gun 42. The casing 46 is supported by a support structure
50 disposed on the exterior surfac@ of the casingrwallrlz, and a
stationary swirler stabilizer, shown in general by the reference'
numeral 52, is disposed on the leading end portion of the casing
46. The function of the swirler stabilizer 52 will be described in
detail later.

A ?lurality of register vanes 54 are journaled between a first
annular plate 56 disposed adjacent the refractory collar 16, and a

second annular plate 58 extending outwardly from, and supported by,

©
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5 0128085
i
the refractory throat 22. Although only two vanes Sagare shown in

the drawing, several additional vanes are disposed in a circular
relationship around the latter throat. The plates 56 and 58 thus
define a passage for secondary air from the windbox 14 that passes
through the register Qanes 54, through the annular passage 24, and
into the combustion zone 20. el
A slide damper 60 is provided which defines, and;varies the

size of, an inlet 62 for the air passing through the register vanes
54. The slide damper 60 is supported by the annularfglate 58 and
has two wheels 66 that ride on a track 68 for selectively varying
the size of the inlet 62 and therefore the amount of secondary air
passing through the register vanes 54, the path 24 and to the com-
bustion zone 20.

. As shown in the drawings, the slide damper 30 is in a relati- -
vely:closed position, thus defining a relatively small inlet
openihg 35 so that the velocity of the primary air passing into the
annular passage between the burner assembly 40 and the refractory
throat 22 and its casing 26 is relatively low, such as 15 feet per
second. The slide damper 60 is maintained-in a relatively open
position permitting a higher velocity, such as 150 feet .per second,
of air flow through the register vane 54, the annular passage 24,
and to the combustion zone 20. - |

In operation, the burner assembly 40 discharges the.coal-water
mixture in a substantially conical pattern into the combustion zone
20 and thé mixture is ignited by any conventional ignitor (not
shown). The primary air from the windbox 14 passes through the
inlet'jﬁ at a relatively low velocity and through the annular

chamber between the burner assembly 40 and the throat 22 and its

extension 26 as shown by the flow arrows. The air then passés
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6 '~ 0128085
through the swirler stabilizer 52 where relatively lbw velocity
vortex and strong recirculation zones are created around the
discharge end 44a of the barrel 44. : 7

Secondary air from the windbbx 14 paéses through the inlef 62
at a relatively high velocity and continues through the régister '
vanes 54 where a swirling effect is imparted to ‘the air as 1t |
passes through the annular passage 24 1nto the combﬁstion zone 20
as also shown by the flow arrows. This high velocity air envelops
the substantially con1ca1 discharge pattern of the coal-watet mix-
ture discharqging from the burner assembly 40 and creates an optimum
rotational vortex which shapes the flame and causes flow reversals
of the particulate fuel back towards the discharge end 44a of the
burner assembly 40. This results in superior ignition and flame
stability and an adequate residence time of the fuel particles in
the combustion zone. Ambient temperature cooling air is introduced
through inlet 48 and passes through the annular space between the
barrel 44 énd the casing 46. The presence of the inner refractory
throat 22 enables a high temperature zone to be maintained to
insure that the water content of the fuel mixture is flashed.

It is thus seen that as a result of the foregoing, all of the
advantages of the use of the mixture of coal and water can be
achieved yet assuring satisfactory ignition, flame stability, ade-
quate residence time of the coal particles, and insulation of the
burner discharge nozzle. _ 7

A latitude of modification, change, and substitution is
intended in the foregoing disclosure and in some instances some
features of the invention will be employed without a cogrésponding
use of other features. Accordingly, it is appropriate that the
appended claims be construed broadly and in a manner consistent

with the spirit and scope of the invention therein.

S
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‘discharge pattern .is substantially conical.

1
[
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WHAT IS CLAIMED IS: 012808

5

l, A burner assembly for burning a mixture of coal and water,

comprising means for injecting said mixture in a predetermined

discharge pattern, means for introducing a swirling mass of air
a relatively high velocity around said injected mixture ;d‘form
negative pressure zone and cause flow reversals 'of. said mixture

back towards said injection means, and means for introducing an

additional swirling mass of air at a relatively low 0eloci£y around

I
said injection means to insulate said injection means from said

P
fuel. '

2. The assembly of claim 1 wherein said injecting means is

at

a

a

an elongated burner assembly including a fuel gun and wherein said

2

4

3. The assembly of claim 2 wherein said means for intfoducing

said additional swirling mass of low velocity air comprises an

annular throat extending around said burner assembly, means for

'introducing air to the area between said throat and said burner

assembly and means for imparting a swirl to said air as it
discha;ges from said area.

4. The assembly of claim 3.wherein said discharge pattern

extends within an opening formed in a furnace wall with which said

burner assembly is associated, and wherein said means for intro-

ducing said swirling mass of high velocity air compriseS'means for

introducing air to the area between said throat and said opening

and means for imparting a swirl to said high velocity air as it
discharges from said latter area.

5.° The assembly of Claims 3 or 4 wherein each of said air

introducing means further comprises damper means respectively asso-

ciated with each of said areas and adapted to communicate its
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respective area with a windbox, each of said damper means being
adjustable to regulate the velocities of said respective masses of
air.

6. A method for burning a mixture of coal and water,
comprising the steps of injecting said mixture in a predetermined
discharge pattern, introducing a swirling mass of--air at a relati-
vely high velocity around said injected mixture to form a negative
pressure zone and cause flow reversals of said mixture, and intro-
ducing an additional swirling mass of air at a relatively low velo-
city between said discharge pattern and said high velocity air.

7. The method of claim 1 wherein said discharge pattern is
substantially conical.

8. The method of claim 6 further comprising the steps of regu-
lating the velocities of said first mass of air and said additional
mass Af aixg.

9. The method of claim 6 wherein said high velocity is approx-
imately 150 feet per second and wherein said low velocity is

approximately 15 feet per second.
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