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(54) BURNER FOR COMBUSTION OF GASEOUS FUELS IN SHAFT FURNACE, ESPECIALLY FOR
HEAT PROCESSING OF MINERALS IN GRANULAR FORM

(567)  The burneris placed inside the burner chamber
(1) in a sheath of the shaft furnace and it has a supply
pipe (2), which is connected to the source of the gaseous
fuel. The burnerincludes a separationinsert (4). The noz-
zle (3) of the burner is inside the separation insert (4).
The second end (9) of the separation insert (4) reaches
to the edge zone where the burner chamber (1) is con-
nected to the inside of the shaft furnace. The outer di-
mension of the separation insert (4) is less than inner
dimension of the burner chamber (1). The combustion
air enters the inside of the separation insert (4) where it
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mixes up with the gaseous fuel and subsequently burns,
combusts. The nozzle (3) of the burner is placed outside
the edge zone; usually it will be placed more than 100
mm, preferably more than 250 mm, from the inner edge
of the burner chamber (1). The edge of the burner cham-
ber (1) is protected against the overheating and in the
sintering zone of the shaft surface a more homogenous
temperature profile is achieved, thanks to which the
number of undesired conglomerates and unburned
charge is minimalized.

Fig. 1
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Description

Field of technology

[0001] Theinvention concernsaburnerforcombustion
(burning) of the gaseous fuel, for example of natural gas,
in a shaft furnace, where the charge is heat processed
by direct influence of the flame. The charge, mainly in
form of the pulverized mineral, is heated more evenly
thanks to combustion in the new burner, whereby it pro-
duces fewer dangerous pollutants.

Prior state of the art

[0002] Shaft furnaces which are heated by gaseous
fuel use either single central burner or a set of burners
which are distributed on the circumference of the furnace.
The burner is usually attached on the outer coating of
the furnace and the opening for the burner is usually
equipped by the furnace lining (inwall, fettling) which cre-
ates a chamber. The outlet of the burner with a jet is
inside the chamber, at the edge zone, but already before
the crossing through the chamber to the space of the
shaft furnace so that the burner is not damaged by the
movement of the material in the furnace. An air for com-
bustionisled into the chamber and the flame of the burner
burns the edges of the chamber atthe entry into the space
of the furnace, which damages the furnace lining.
[0003] The movement of the burner into the chamber
towards the charge partially solves the problems with
heat stress of the chamber, but it leads to imperfect com-
bustion which is manifested by the increased amount of
CO per m3 of exhaust gases. Such movement of the burn-
er inside also contributes to uneven melting of the gran-
ular charge, where convection is dominant method of
heat transfer and convection is then significantly affected
by the flame speed profile.

[0004] These opposing problems are partially solved
by the burner for processing of minerals pursuant to file
CN204434700, where air for cooling is led inside in ad-
dition to combustion air, which, however, leads to difficult
arrangement from constructional point of view. The burn-
er according to this file protrudes in the space of the fur-
nace, which is problematic in case of horizontally oriented
burner in the shaft furnace and leads to mechanical dam-
aging of the burner’'s mouth by the charge. This problem
is partially solved by the arrangement according to pub-
lication JPH093561, where the mouth of the burner is
inserted inside the chamber, but it still is a complicated
constructional arrangement which is prone to failure in a
rough metallurgical environment. Solution according to
publication EP0660060, where coal dust is combusted
alongside gas, is complicated, too.

[0005] Publication EP0302417B1 discloses a method
which should prevent the damaging of the chamber lining
by means of a central burner with a double construction,
which - however - necessitates preparation of two gas
mixtures, where first mixture has high heat power and
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second mixture has low heat power. Such solution is
complicated for the purposes of gathering the fuel and it
cannotbe used in existing chambers with small diameter.
[0006] Such constructionally simple solution of a burn-
er is desired and not known, which will combust gaseous
fuel with low emissions, mainly low CO emissions, which
will evenly heat the granular charge and which will in-
crease the durability of the burner, burner chamber and
lining.

Essence of the invention

[0007] Abovementioned deficiencies are significantly
remedied by a burner for combustion of gaseous fuel in
a shaft furnace, mainly for heat processing of minerals
in granular form, where the burner is placed in a burner
chamber in a wall of the shaft furnace and it has a supply
pipe (feed pipe) connected to the source of the gaseous
fuel; the supply pipe is ended by the burner’s jet which
is placed outside the edge zone, where the chamber is
connected onto the inside of the shaft furnace by the
edge zone, whereby forced air supply for the combustion
is led into the burner chamber, according to this invention,
which essence lies in the fact that it includes an oblong
separation insert; at least one opening of the combust
air which connects the supply of the air with the inner
space of the separation insert is created between the
supply pipe and the separation insert, whereby the sec-
ond end of the separation insertreaches tothe edge zone
and the outer dimension of the separationinsertis smaller
than the inner dimension of the chamber.

[0008] The terms "first" and "second" in this text differ-
entiate between two opposite sides of the body; they do
not denote the difference in importance and they are mu-
tually interchangeable. The term "first" is assigned to the
side which is first from the direction of flow of combust
air and also from the direction of gaseous fuel.

[0009] The term "separation insert" denotes any body,
pipe, cylinder, casing, shell, which has continuous outer
sheathing capable of separating the branches of air flow
or flue gases, respectively, in the burner chamber. The
term "insert" itself should be understood broadly and
there is a possibility of subsequent insertion of this insert
into existing burner constructions.

[0010] The shape of transversal cross-section of the
separation insert corresponds to the cross-sectional
shape of the burner chamber; usually it has a shape of
the circle with irregularities which correspond to the par-
ticular type of furnace lining. The separation insert will in
most cases have a shape of cylindrical casing, usually it
will be produced from steel, preferably from the from heat-
resistant steel. The outer diameter of the cylindrical sep-
aration insert is less than inner diameter of the burner
chamber, preferably the outer diameter of the cylindrical
separation insert is smaller by at least 20 mm than the
inner diameter of the burner chamber, so that the cross-
sectional profile is sufficient for the flow of the air between
the outer surface of the separation insert and the inner
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surface of the burner chamber.

[0011] The significant feature of the proposed inven-
tion is the creation of the separated profiles of flow within
the burner chamber during forced intake of the air into
the burner chamber. A pipe usually serves for air intake,
which is connected through a pipe bend or T-shaped pipe
piece to the outer side of the burner chamber. A burner
is inserted into the burner chamber by means of a flange
on the pipe bend or T-shaped pipe piece, whereby it is
carried by supply pipe as a carrier fixed in the flange. The
air blown into the burner chamber is distributed in such
away that part of the airruns atleast through one opening
between the supply pipe and separation insert and runs
into the inner space of the separation chamber where
there is burner’'s nozzle. It is preferable if the separation
insert, supply pipe and burner’s nozzle are within a single
axis or if their axis differ within no more than construc-
tional and installation margins of error, respectively.
[0012] The air brought inside the separation insert is
primarily mixed with the gaseous fuel emerging from the
burner's nozzle; the mixture of air and gaseous fuel is
subsequently burned in such a way that combustion
takes place inside the separation barrier and then pro-
ceeds inside the shaft furnace where the flame directly
traverses and it operates directly within the granular
charge. Inside the shaft furnace the burning out of the
gaseous fuel is supported by the air which runs around
the separation insert and until this phase it only served
the function of cooling of the surface of the burner cham-
ber. This air branch also cooled the outer surface of the
separation insert in order to avoid its overheating and
mechanical collapse. The air which flows and cools the
outer surface of the separation chamber is at the same
time pre-heated before the entry into the combustion
space within the furnace.

[0013] The burner’s nozzle is placed outside the edge
zone by which the chamber is connected to the inside of
the shaft furnace; usually it will be present more than 100
mm, preferably more than 300 mm, from the edge of the
chamber. The length of the separation insert will corre-
spond to this; said length reaching from before the burn-
er's nozzle to the edge zone of the chamber, preferably
to the edge of the chamber itself. In the inner space the
flowing gaseous fuel and flowing combustion air are firstly
mixed, then combusted, whereby within the length of the
chamber there is no direct operation of the flame onto
the lining of the chamber. This is significantly manifested
by the increase in the durability of the chamber’s lining.
[0014] The forced blowing of the air into the burner
chamber according to this invention leads to flow around
the outer side of the separation insert. Thanks to this the
surface of the burner chamber is effectively cooled even
in the edge zone, where hitherto critical heat load arose.
The air flowing around the outer side of the separation
insert enters on its other side into the contact with the
burning flame, where it can support the second degree
of the burning of the gaseous fuel. The secondary com-
bustion air before the burning inside the shaft furnace is

10

15

20

25

30

35

40

45

50

55

subsequently used for cooling.

[0015] Animportant advantage of the proposed inven-
tion is the usability of the burner in existing shaft furnaces
without the need for their modification and without the
need to modify the air distribution. The existing air distri-
bution is construed without the separation of the com-
bustion air and air for cooling of the surface of the burner
chamber. In this invention it suffices to dismount the ex-
isting burner and mount the new burner with separation
insert onto the same flange, where the burner is inserted
into the burner chamber in such a way that the nozzle is
outside the edge zone and the space from before the
nozzle all the way to the edge zone is covered by the
separation insert. The separation of the combustion air
and the air for the cooling of the surface of the burner
chamber takes place only thanks to the new construction
of the burner. In order to set the flow ratios of these two
branches of flow, a cross-sectional geometry of the first
end of the separation insert is preferably used. It is pref-
erable if the opening for the combustion air is formed by
the space between the outer surface of the supply pipe
and inner opening of the first end of the separation insert.
[0016] In the process of inventing of the proposed in-
vention it proved preferable that the first end of the sep-
aration insert has conical shape which then follows into
the cylindrical body continuing towards the other end of
the separation insert. The conical shape diminishes the
throttling of the flowing air and directs the air flow towards
the surface of the burner chamber. At the beginning of
the separation insert there can be connecting elements,
for example at least three screws, through which the sep-
aration insert is connected to the supply fuel pipe. The
annular (intercircular) space delimited by the outer sur-
face of the supply pipe and the outer opening of the first
end of the separation insert forms an opening for the
combustion air into which the screw shafts protrude.
Such solution proved to be simple and sufficiently stable;
the screws after release do not prevent the dismantling
of the burner and the burner’s nozzle can, during the
dismantling, pass through the opening of the first end of
the separation insert without any problems.

[0017] The improved effect and higher durability of the
separation insert is achieved by an arrangement where
the separation insert has ribs alongside its outer surface.
The ribs are, in the preferable arrangement, distributed
in regular intervals and they are parallel with the longitu-
dinal axis of the separation insert. Arib’s length is at least
20%, preferably 40%, of the length of the separation in-
sert. The ribs not only direct the air flow, but they increase
the mechanical and heat resistance of the separation in-
sert, too, preventing excessive deformation of the insert,
since such deformations arise as a result of thermal ex-
pansion. The uneven thermal field during the burning,
combined with the turbulent gas flow, can lead to rotation
and deviation of the body of the separation insert; the
ribbing helps to increase the solidity of the separation
insert. In case of excessive deformation which leads to
leaning of the separation insert against the surface of the



5 EP 3 719 397 A1 6

chamber, the ribs ensure that there remains a gap be-
tween the separation insert and the surface of the cham-
ber. The ribs increase the effective heat-transferring sur-
face, too, and help to center the burner in the chamber
during the mounting. The outer diameter of the separa-
tion insert together with the ribs is smaller, or at most the
same, as the inner diameter of the burner chamber.
[0018] The possibilities of setting of the burning capa-
bilities of the burner lie mainly within the design of the
dimensions of individual parts of the chamber. A gas and
air flow being given, the choice of the inner diameter of
the cone relative to the diameter of the burner chamber
and to the diameter of the supply gas pipe, has significant
influence. The design of the dimensions of the cross-
section of the annulus between the sheath of the sepa-
ration insert and the inner surface of the burner chamber
is likewise important. The size of the annulus is related
to the choice of the ribs’ height, too.

[0019] The placement of the nozzle within the length
of the burner chamber also influences the features and
shape of the combustion zone. An arrangement proved
preferable where the nozzle with the openings for the
gas is placed in the zone delimited by the length of 25%
to 80% of the thickness of the shaft furnace’s walls in the
direction from outside to inside, which corresponds to the
distance of the nozzle being 100 to 1500 mm from the
inside of the shaft furnace. This length (compared to 50
mm in the prior art) causes a significant homogenization
of the combustion even before the contact of the flue
gases with the charge. Subsequently, the burning out of
the gas in the charge allows for the secondary, cooling
air which flows between the separation insert and the
inner surface of the combustion chamber.

[0020] A suitable choice of geometry of individual parts
of the separation insert leads to simple construction with
high reliability and durability. In order to be able to alter
flow rations, some elements of the separation insert can
have changeable geometry, for example, the opening of
the combustion air can be equipped by a shade (screen,
diaphragm) with changeable throttling.

[0021] In order to improve the regulation capabilities
of the burner, this can have independent supplies of the
air inside the separation insert and air into the gap be-
tween the separation insert and the inner surface of the
burner chamber. In such arrangement the amount of the
primary combustion air and amount of the cooling com-
bustion air flowing around the separation insert from the
outside can be independently regulated. In preferable
arrangement, the burner can be equipped by tempera-
ture sensor, for example, by infrared temperature sensor,
whose head is placed in the cold zone, for example, on
the outer flange of the burner chamber. The measure-
ment of the temperature in the edge zone allows to eval-
uate the process of burning and subsequently the tem-
perature fields can be regulated by changing the amount
of the secondary air.

[0022] During the tests of the burner according to this
invention in the existing shaft furnace with the original air
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and natural gas distribution it was determined that CO
emissions decrease from 4000 mgCO/m3 below 2000
mgCO/m3. The edge of the chamber showed no marks
of overheating and more homogenous temperature pro-
file was achieved in the sintering zone of the shaft fur-
nace, thanks to which the number of undesired conglom-
erates and unburned charge decreased. A significant ad-
vantage of the proposed invention is optimization of con-
tradictory parameters of heat processing of granular
charge without interventions into the construction of the
existing shaft furnace. In particular, CO emissions de-
crease while simultaneously the thermal wear of the
burner chamber decreases, too.

[0023] Constructionally simple and operationally relia-
ble separation insert limits the inflow of the combustion
air to the space with the nozzle, it creates a self-regulating
volume of the combustion zone in the inner space of the
separation insert and it also directs the flow of the air
which cools the surface of the chamber. Aside from the
above mentioned technical advantages, the advantage
of the solution is its simple use in the existing shaft fur-
naces without the need for costly and difficult modifica-
tions of the construction of the existing shaft furnace and
air distributions.

Brief description of drawings

[0024] The invention is further disclosed by means of
drawings 1 to 5. The depicted shape of the separation
insert, the method of its attachment as well as dimen-
sional ratios of individual parts of the burner are only ex-
amples which cannot be interpreted as features limiting
the scope of protection.

Figure 1 is a cross-section of the burner chamber of
the shaft furnace with the inserted burner. The arrow
with letter A denotes the inflow of air; arrow with letter
G denotes the inflow of gas.

Figure 2 is axonometric view of the weldment of the
separation insert without a nozzle.

Figure 3 depicts the weldment of the separation in-
sert without the nozzle from the side; subsequently,
figure 4 is cross-section of the weldment of the sep-
aration insert in points A-A.

Figure 5 depicts a burner chamber of the shaft fur-
nace with the inserted burner, where there are two
independent branches of the intake air for the com-
bustion inside the separation insert and for the air
flowing around the outer surface of the separation
insert.
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Examples of realization

Example 1

[0025] In this example according to figure 1 a burner
is used in the shaft furnace for the thermal processing of
the magnesite ore milled into the granular form. The shaft
furnace has multiple burner chamber 1 alongside its cir-
cumference, with burners inserted inside the shaft fur-
nace’s walls. The original construction includes the
forced supply air distribution through the pipe alongside
the circumference of shaft furnace’s sheath. The pipe is
placed below the burner chamber 1 level. A branch line
from the air pipe towards the burner chamber 1 is formed
below the chamber 1; the branch line ends witrTT-shaped
piece. One branch of the T-shaped piece leads into the
burnerchamber 1, the other branch of the T-shaped piece
formsaflange enﬁdesigned forthe screwing of the flange
10 of the burner. This arrangement forms an original con-
struction which is used without modifications for the co-
operation with the new burner according to this invention.
This brings about the advantage of minimal modifications
during the mounting of the burner according to this in-
vention.

[0026] The burner involves a supply pipe 2 mounted
into the flange 10 designed for the screwing of the flange
end to the T-sh_aped piece. The supply pipe 2 is gas-
tightly connected with the flange 10 and thisjoiﬁt carries
the weight of the burner inserted into the carrier. On the
other side the supply pipe 2 is ended by the nozzle 3
which in this example is formed by the ending with six
openings. The openings in the nozzle 3 are led evenly
and radially into the space in an angle which is 45° from
the horizontal axis. The position of the nozzle 3 inside
the burner chamber 1 is determined by the Iengt_h of the
supply pipe 2 from the flange’s 10 plane; the position of
the nozzle 3 in this example is set in such a way that the
nozzle 3 is?)resent at least 150 mm from the edge of the
burner chamber 1.

[0027] The burner has a separation insert 4, whose
body is welded from several parts of heat-resistant steel,
preferably STN 17255 steel. The weldment has oblong
shape. The first end 8 involves a cone 7 with short collar
which has three open_ings with the threads for the screws.
The inner dimension of the first end 8 - that is, the inner
diameter of the collar and the conical_part - is more than
the inner diameter of the supply pipe 2 and the gap be-
tween them forms the opening 5 for the combustion air.
By means of the connecting elements - in this case, three
screws - the separation insert 4 is connected, and it is
centered against the supply pip_e 2. The cylindrical body
of the separation insert 4 foIIows_upon the cone 7. The
cylindrical part continues to the edge zone of the chamber
1, where it forms the second end 9.

[0028] Ribs 6 from the strap are welded evenly on the
outer cylindrica_l surface of the separation insert 4. In this
example, the separation insert 4 has 10 ribs 6 reached
all the way to the second end 9__ -
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[0029] In this example, the burner chamber 1 has di-
ameter of ca. 98 mm. In the original construction of the
burner, the furnace lining in the edge zone of the chamber
1 was thermally destroyed already with the nozzle’s 3
Eosition being 50 mm from the edge of the chamber 1.
Use of the new burner according to this invention increas-
es the nozzle’s 3 distance from the edge of the burner
chamber 1, prolongs the course of the mixing of the nat-
ural gas with the combustion air, significantly decreases
the CO emissions and, at the same time, thermally proc-
esses the charge more regularly and evenly.

Example 2

[0030] In this example according to figure 3 the supply
pipe 2 is slidably placed in the socket which is welded to
the flgnge 10. The placement is sealed by the couple of
sealing ring_s (O-rings). This connection transfers the
weight of the inserted burner into the flange 10 and, at
the same time, allows to alter the position of the nozzle
3in the chamber, that is, it allows to change the distance
of the nozzle 3 from the edge of the chamber 1.

[0031] A sheet metal screen (shade, diapﬁragm) is
placed in the opening 5 for the combustion air; this screen
allows to change the effective cross-section of the inflow
of the combustion air inside the separation insert 4.

Example 3

[0032] In this example, the separation insert 4 is com-
posed from three parts which are subsequently welded
into a single body. The three parts in this example are
defined as sheath 11, cylindrical pipe 12 and cone 7. The
middle part consists of cylindrical pip?12, in the center
of which the cylindrical hub 13 is placedﬁhe axis of the
cylindrical hub 13 is basicaw identical with the axis of
the cylindrical pipe 12; the axes can angularly and di-
mensionally differ within a common margin of error from
the production. The hub 13 is welded to the three center-
ing wings 14, which are in this example trapezoidally
shaped. The winds 14 are welded to the outer circumfer-
ence of the hub 13 in_angularly identical pitch and on the
other ends they are welded to the inner surface of the
cylindrical pipe 12. In another example another number
of the wings 14 can be used, or entirely different carrier
element can be used, which would ensure the centric
placement of the nozzle within the cylindrical pipe 12.

[0033] The cylindrical pipe 12 in this example is short;
it corresponds approximately to the length of the hub 13
so that the joints can be welded by common weldi@
equipment which otherwise could not have been inserted
into the long cavity with small diameter. After the hub 13
is welded in center of the cylindrical pipe 12, the cylindﬁ
cal sheath 11 of the burner with the ribs?is welded to
one front of the cylindrical pipe 12. The ribs 6 are welded
on the sheath 11. In this exampE, the ribs 6 have 4 x 6
mm cross-section and they reach from the end of the
separationinsert4 to approximately a middle of the length
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of the separation insert 4. The number of ribs 6 in this
example is 10 and they are evenly angularly distributed
alongside the circumference. On the other side the cone
7 is welded to the cylindrical pipe 12 with the centered
hub 13. The cone 7 has outer diameter identical with the
diameter of the cyli_ndrical pipe 12 with which it is circum-
ferentially welded, and towards the opposite end the cone
7 is narrowed to a diameter which is more than the outer
diameter of the gas supply pipe 2, which produces a
cross-section ofanannulus through_which the airis blown
towards the nozzle 3. This annulus forms an opening 5
for the combustion air. -
[0034] The outer diameter of the sheath 11 including
the ribs 6 in this example is approximately 1 mm less
than the inner diameter of the burner chamber 1 which
allows for easy insertion of the burner into the burner
chamber 1 and eventual permanent deformations
caused by heat do not case problems during the burner’s
dismantling. The ribs 6 ensure the creation of a gap be-
tween the burner and the inner surface of the burner
chamber 1, which protects the lining in the thermally crit-
ical placeﬁ'he air blow into the burner chamber flows to
the nozzle 3 not only through annulus, but it is also di-
rected by the cone 7 into the space between the sheath
11 and the inner surface of the burner chamber 1 which
cools the furnace lining of the wall by the burner chamber
1. This air does not enter into the process of burning in
the burner chamber 1, but only inside the charge, which
both increases and evens out the combustion zone.
[0035] After the welding of the separation insert 4 the
weldment is attached for the gas supply pipe 2 in such a
way the end of the supply pipe 2 with the thread is inserted
to the centered cylindrical hub 13 from the side of the
cone 7 and the nozzle 3 is screwed from the opposite
side. The mounting on the nozzle’s 3 body leans onto
the front of the cylindrical hub 13. This arrangement
achieves fixation of the burner onto the burner to the gas
supply pipe 2. During the montage the supply pipe 2 is
ledinthe opeﬁing ofthe flange 10 which closes the burner
chamber 1 from outside. The nozzle 3 in this example
has eighthenings through which the natural gas flows
out under the pressure of the air.

[0036] In this example, the nozzle 3 is placed approx-
imately 30 mm from the outer edge of the shaft furnace.

Example 4

[0037] Inthis example according to figure 5 the original
air distribution is attached in such a way that the two
branches of forced air supply with independent regulation
valves are produced. The first branch leads the air inside
the separation insert 4, the second branch is connected
into the gap between the separationinsert4 and the inner
surface of the burner chamber 1. The head of the infrared
thermometer is placed on the flange 10.

[0038] Thanks to the independentTegulation of two
branches of air the volume of the cooling secondary air
can be altered while the stoichiometric ratio of the air
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during burning inside the separation insert 4 is main-
tained.

Industrial applicability

[0039] Industrial applicability is obvious. Thanks to this
invention it is possible to industrially and repeatedly pro-
duce the burner for combustion of the gaseous fuel and
use itin shaftfurnace, mainly in shaft furnaces for thermal
processing of the minerals in granular form, where the
flames act directly onto the charge.

List of symbols
[0040]

1 - chamber

2 - supply pipe

3 - nozzle

4 - separation insert
5 - opening for combustion air
6 - rib

7 - cone

8 - first end

9 - second end

10 - flange

11 - sheath

12 - cylindrical pipe
13 - hub

14 - wing

Claims

1. Aburnerforacombustion of a gaseous fuel in a shaft
furnace, mainly for a heat processing of minerals in
a granularform, where the burner is place in a burner
chamber (1) in a sheath of the shaft furnace and it
has a supply pipe (2) which is connected to a source
of the gaseous fuel; the supply pipe (2) is ended by
a nozzle (3) which is placed outside an edge zone
through which the burner chamber (1) is connected
to an inside of the shaft furnace, whereby a forced
air supply for the combustion is led to the burner
chamber (1)
is characterized by the fact, that
it includes a separation insert (4) which is mounted
onto the supply pipe (2) by its first end (8) in such a
way that the burner’s nozzle (3) is inside the sepa-
ration insert (4);
second end (9) of the separation insert (4) reaches
to the edge zone; a gap for a flow of an air towards
the shaft furnace is between the separation insert
(4) and the inner surface of the shaft furnace (1);
whereby the air supply is led inside the separation
insert (4) and to an outer surface of the separation
insert (4).
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The burner for the combustion of the gaseous fuel
in the shaft furnace, mainly for the heat processing
of the minerals in the granular form, according to the
claim 1 is characterized by the fact, that between
the supply pipe (2) and the separation insert (4) at
least one opening (5) for the combustion air is pro-
duced, whereby this opening (5) connects the forced
air supply with the inner space of the separation in-
sert (4).

The burner for the combustion of the gaseous fuel
in the shaft furnace, mainly for the heat processing
of the minerals in the granular form, according to the
claim 1 is characterized by the fact, that it has in-
dependent supplies for the air flowing inside the sep-
aration insert (4) and for the air flowing inside the
gap between the separation insert (4) and the inner
surface of the burner chamber (1).

The burner for the combustion of the gaseous fuel
in the shaft furnace, mainly for the heat processing
of the minerals in the granular form, according to any
of the claims 1 to 3 is characterized by the fact,
that a shape of a cross-section of the separation in-
sert (4) corresponds to a cross-sectional shape of
the burner chamber (1); preferably the separation
insert (4) has circular cross-section.

The burner for the combustion of the gaseous fuel
in the shaft furnace, mainly for the heat processing
of the minerals in the granular form, according to any
of the claims 1 to 4 is characterized by the fact,
that the gap between the separation insert (4) and
the inner surface of the burner chamber (1) is at least
10 mm, preferably at least 20 mm.

The burner for the combustion of the gaseous fuel
in the shaft furnace, mainly for the heat processing
of the minerals in the granular form, according to any
of the claims 1 to 5 is characterized by the fact,
that the nozzle (3) is distanced from the inner edge
of the chamber (1) by at least 100 mm, preferably
by at least 250 mm.

The burner for the combustion of the gaseous fuel
in the shaft furnace, mainly for the heat processing
of the minerals in the granular form, according to any
of the claims 1 to 6 is characterized by the fact,
that the separation insert (4) has on its first end (8)
a cone (7) upon which a cylindrical pipe (12) and a
sheath (11) follow, whereby the sheath (11) reaches
to the second end (9).

The burner for the combustion of the gaseous fuel
in the shaft furnace, mainly for the heat processing
of the minerals in the granular form, according to the
claim 7 is characterized by the fact, that the sep-
aration insert (4) includes a hub (13) designed for
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15.

mounting onto the supply pipe (2), whereby the hub
(13)is fixed inside the cylindrical pipe (12) by at least
one wing (14).

The burner for the combustion of the gaseous fuel
in the shaft furnace, mainly for the heat processing
of the minerals in the granular form, according to any
of the claims 1 to 8 is characterized by the fact,
that the separation insert (4) has at least three ribs
(6) oriented in a direction of a longitudinal axis on its
outer surface.

The burner for the combustion of the gaseous fuel
in the shaft furnace, mainly for the heat processing
of the minerals in the granular form, according to the
claim 9 is characterized by the fact, that the ribs
(6) reach from the second end (9) to at least 20% of
a length of the separation insert (4), preferably to at
least 40% of the length of the separation insert (4).

The burner for the combustion of the gaseous fuel
in the shaft furnace, mainly for the heat processing
of the minerals in the granular form, according to any
of the claims 1 to 10 is characterized by the fact,
that the separation insert (4) is a weldment, prefer-
ably the weldment made of a fireproof steel.

The burner for the combustion of the gaseous fuel
in the shaft furnace, mainly for the heat processing
of the minerals in the granular form, according to any
of the claims 1, 2, 4 and 11 is characterized by the
fact, that a flow cross-section of the opening (5) for
the combustion air on the first end (8) reaches to
40% of the cross-section of the burner chamber (1).

The burner for the combustion of the gaseous fuel
in the shaft furnace, mainly for the heat processing
of the minerals in the granular form, according to any
of the claims 1 to 12 is characterized by the fact,
that the opening (5) for the combustion air has var-
iable geometry.

The burner for the combustion of the gaseous fuel
in the shaft furnace, mainly for the heat processing
of the minerals in the granular form, according to any
of the claims 1 to 13 is characterized by the fact,
that the supply pipe (2) is connected with a flange
(10) which is mounted into an air distribution within
an axis of the burner chamber (1); preferably the
connection of the flange (10) with the supply pipe (2)
is slidable and mutually sealed by atleast one sealing
ring.

The burner for the combustion of the gaseous fuel
in the shaft furnace, mainly for the heat processing
of the minerals in the granular form, according to any
of the claims 1 to 14 is characterized by the fact,
that it includes a temperature sensor in the edge
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zone, preferably the optical temperature sensor.
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