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Description

Technical Field

[0001] The present invention relates to radiant burners
comprising a radiant burner plate and a screen.

Background Art

[0002] Radiant burners comprising a radiant burner
plate and a screen are known e.g. from US4799879 or
EP0539278. The screen together with the radiant burner
plate provides the radiative output of the burner, which
averages at levels around 50% efficiency. In the past the
radiative output of the burners has been increased by
modification of the radiant burner plate from a radiant
burner plate with rows of through holes or perforations
serving to channel the mixture of air and combustion
agent from the rear of the plate to the radiating face, to
a radiant burner plate wherein the through holes or per-
forations are arranged in what is nowadays called hon-
eycomb pattern as described in e.g. US4,569,657 or
US4,799,879. This or similar modifications of the radiant
burner plate increased the temperature level and conse-
quently also the radiative output of the burner. On the
other hand, these honeycomb-like patterns are creating
local overheating of the burner plate on the places where
the flames are, and also cause poor temperature uni-
formity and relative low average burner surface temper-
ature and thus lower energy efficiency. These local high
temperatures define therefore also the limitation of the
use of such through hole or perforation patterns, and also
define the limitation on the amount of radiation energy
which can be obtained with such systems.
[0003] Another way of achieving higher radiative out-
put was proposed in e.g. US 3,847,536 which uses two
radiative screens above the radiant burner plate. Also
this modification of the radiant burner caused local over-
heating of the radiant burner plates in the middle of the
radiant burner, which urged the skilled person to lower
inputs which resulted in lower (local) temperatures of the
radiant burner plate for prolonging the life time of the
radiant burner. In document US 3 291 188, a burner mem-
ber comprises a block of refractory material defining a
multiplicity of small bore passages extending in generally
parallel relation to one another from a first boundary sur-
face of said block toward a second boundary surface
thereof, said passages adapted to conduct a combustible
gas mixture from said first boundary surface toward said
second boundary surface for combustion adjacent to said
second boundary surface, at least some of said passages
opening into said second boundary surface, said second
boundary surface defining therein a plurality of indenta-
tions each having a peripheral wall substantially longer
than the bore diameter of any one of said passages,
means for at least some of said passages for conducting
at least some of said combustible gas mixture away from
said passages at an angle to the axes of said passages

and through said peripheral wall into an adjacent inden-
tation, and a radiation and gas pervious metallic matting
overlying at least a portion of said second boundary sur-
face and extending outwardly from said second boundary
surface beyond the region of burning of said gas mixture
to thereby cause a layer of exhaust gases to stagnate in
close proximity to said second boundary surface.
[0004] However, still further enhanced efficiency of the
radiant burners is desired.

Disclosure of Invention

[0005] An aspect of the claimed invention provides a
radiant burner which comprises a body defining a premix-
ing chamber and a combustion chamber. The premixing
chamber is separated from the combustion chamber by
at least one radiant burner plate which has multiple levels
of burner surface. The combustion chamber is further
limited by a first radiant screen. The radiant burner further
comprises a second radiant screen in the combustion
chamber. The second radiant screen is spaced from, but
near and parallel to the radiant burner plate(s), such that
this second radiant screen acts as an extended burner
surface and also heats up said at least one radiant burner
plates by back radiation when in use. In a preferred em-
bodiment, the second radiant screen is an arrangement
of parallel spaced round rods or square bars. In a pre-
ferred embodiment, first and second radiant screens are
produced from highly heat resistant materials such as
ceramics, especially aluminium or zirconium oxide, alu-
minium titanate, silicon oxide, corundum or mullite, sili-
con carbide, silicon nitride or metal infiltrated ceramics,
such as silicon-infiltrated silicon carbide. Alternatively,
the radiant screens can also be fabricated from heat-
resistant materials of other nature such as e.g. materials
which contain more than 50% by weight of a metal sili-
cide, such as molybdenum disilicide (MoSi2) or tungsten
disilicide (WSi2). In another preferred embodiment, the
radiant screens are fabricated from highly heat resistant
steel grades, such as high level stainless steel grades
like Kanthal APM or APMT, different grades of FeCrAI
alloy designed for high temperature corrosion,
Chrome/Nickel steel grades like Avesta 253 MA, 153 MA,
Inconel 601, Incoloy 800HT, Incoloy MA956.
[0006] The radiant burner plate is preferably made of
a ceramic material with high temperature resistance, and
excellent mechanical and thermodynamic properties
such as e.g. cordierite or zirconia; partially stabilised zir-
conia (PSZ), alumina, silicon carbides or other high level
technical ceramics. Height difference in between two lev-
els of burner surface of the radiant burner plate is from
1 to 20 mm. More preferably, from 1 to 10 mm. Even
more preferably, from 2 to 7 mm. Most preferably 5 mm.
[0007] The radiant burner plate has multiple levels of
burner surfaces. These multiple levels are arranged in
rows and are alternating per one row of through
holes/perforations on the radiant burner plate. An exam-
ple of such burner plate can be found in Figure 1, or
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alternatives in Figures 2 and 3. These types of burner
plates, as such, provide less emissivity compared to ce-
ramic tiles with honeycomb or similar perforation pat-
terns. This is due to the multiple level burner surface,
wherein the lower levels of the burner surface of the ra-
diant burner plates provide a higher radiative output be-
cause the sides of the rows also heat up and provide an
additional radiative output, but the highest level of burner
surface does not have such additional radiative output.
So the overall radiative output, and therefore also the
energy efficiency, of such multilevel radiant burner plate
as such, is lower than honeycomb-like perforations in the
radiant burner plate.
[0008] However, although radiant burner plates are
used which as such have a lower radiative output, it was
surprisingly observed that by the use of such a second
radiant screen near the radiant burner plates, the radia-
tive output of the radiant burner plates can be increased
without leading to local overheating of the burner plates,
as this would result in early failure of the radiant burner
plates. This might be explained, without pretending to be
scientifically correct, by the fact that the back radiation
of the second radiant screen on the radiant multilevel
burner plates is the highest on the highest level of the
burner surface as this is closest to the second radiant
screen. This highest level thereby also heats up more
than the lower levels of the burner surface, which are at
a bigger distance from this second radiant screen. As
these lower levels in the burner surface of the radiant
burner plates were already at higher temperatures by the
effect of the flames heating up the surface surrounding
the cavity wherein the perforations open, the overall ef-
fect of the present invention is that the different levels in
the burner surface of the radiant burner plates are at the
same temperature when in use. Stated otherwise, a
greater temperature uniformity of the burner surface of
the radiant burner plate is attained. The person skilled in
the art will understand that this greater temperature uni-
formity combined with the plurality of radiant screens re-
sults in a significant higher energy efficiency of the com-
plete radiant burner. According to the invention, the dis-
tance between the second radiant screen and the highest
level of burner surface of the at least one radiant burner
plates is between 3 and 50 mm. More preferably, the
distance between the second radiant screen and highest
level of the radiant burner plate is between 5 and 30 mm,
even more preferably between 10 and 25 mm, most pref-
erably between 15 and 20 mm. In a preferred embodi-
ment, the second radiant screen is positioned such that
the second radiant screen follows the direction of the
rows of the highest level of burner surface of the radiant
burner plate.
[0009] The first radiant screen is preferably a metal
grid. In another preferred embodiment, the first radiant
screen is an arrangement of parallel spaced round rods
or square bars. More preferably, the first and second ra-
diant screens are made of an arrangement of parallel
spaced round rods or square bars. In a further preferred

embodiment, the first and second radiant screens are
arranged in the same direction. In an alternative preferred
embodiment, the first and second radiant screens are
arranged in shifted angles with respect to one another.
More preferably, the first and second radiant screens are
at a 90° angle.
[0010] A further observed advantage of the present in-
vention is a lower level of emissions of byproducts of
combustion, such as Nitrogen Oxides or Carbon Monox-
ide, which is probably due to the second radiant screen
which acts as an extended burner surface and provides
a more complete combustion of the gas-air mixture.
[0011] Another aspect of the claimed invention pro-
vides a radiant burner with at least one further radiant
screen in the combustion chamber.

Brief Description of Figures in the Drawings

[0012] Example embodiments of the invention are de-
scribed hereinafter with reference to the accompanying
drawings in which

- Figures 1 to 3 show a cross section of example em-
bodiments of radiant burner plates used in the
present invention.

- Figure 4 shows an example embodiment of the
present invention, with cut out for better view of the
build up of the radiant burner.

- Figure 5 shows a side view of the example radiant
burner of figure 4, also with cut out for better view of
the build up of the radiant burner.

- Figure 6 shows an alternative example embodiment
of the present invention.

- Figure 7 shows a side view of the example radiant
burner of figure 6.

Mode(s) for Carrying Out the Invention

[0013] Example embodiments of the present invention
will now be described with reference to Figures 1 to 7.
[0014] Figures 1 to 3 show cross sections of example
embodiments of radiant burner plates which might be
used in the present invention. Figure 1 shows two levels
of burner surface of the radiant burner plate 2, figures 2
and 3 show three levels of burner surface, in two alter-
native forms.
[0015] Figures 4 and 5 show an example embodiment
of the present invention. The first radiant screen 4 is a
highly heat resisting metal grid fabricated from highly
heat resistant steel grades, such as high level stainless
steel grades like Kanthal APM or APMT, different grades
of FeCrAI alloy designed for high temperature corrosion,
Chrome/Nickel steel grades like Avesta 253 MA, 153 MA,
Inconel 601, Incoloy 800HT, Incoloy MA956. The second
radiant screen 3 is made of a highly heat resisting ceramic
material, in this example aluminium or zirconium oxide,
aluminium titanate, silicon oxide, corundum or mullite,
silicon carbide, silicon nitride or metal infiltrated ceram-
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ics, such as silicon-infiltrated silicon carbide with a silicon
infiltration grade of 5 to 50 % or even more. Alternatively,
the radiant screens can also be fabricated from heat-
resistant materials of other nature such as e.g. materials
which contain more than 50% by weight of a metal sili-
cide, such as molybdenum disilicide (MoSi2) or tungsten
disilicide (WSi2). The radiant burner plate 2 is made of a
two level burner surface, ceramic tile made of cordierite
or alternate thermodynamically suited ceramics as men-
tioned above.
[0016] Figures 6 and 7 show an alternative example
embodiment of the present invention. The first and sec-
ond radiant screens are made of highly heat resisting
material, in this example a ceramic like aluminium or zir-
conium oxide, aluminium titanate, silicon oxide, corun-
dum or mullite, silicon carbide, silicon nitride or metal
infiltrated ceramics, such as silicon-infiltrated silicon car-
bide with a silicon infiltration grade of 5 to 50 % or even
more. Alternatively, the radiant screens can also be fab-
ricated from heat-resistant materials of other nature such
as e.g. materials which contain more than 50% by weight
of a metal silicide, such as molybdenum disilicide (MoSi2)
or tungsten disilicide (WSi2). In this example this first and
second radiant screens are arranged in directions which
are 90° with respect to one another. The radiant burner
plate 2 is made of a two level burner surface, ceramic
tile made of cordierite.
[0017] Thus there has been described a new radiant
burner 1 possessing great flexibility of use and which is
capable of reaching temperatures of about 1300 °C with
a considerable radiation factor increase of about 10 %
compared to existing technology.
[0018] Because of their possible use at very high tem-
peratures e.g. 1300°C and higher, their high energy ef-
ficiency and their long service life, the radiant burner of
the present invention are particularly suitable for drying
web materials at high web speeds. One preferred area
of application is the drying of moving paper webs.
[0019] The new improved radiant burner comprises a
body defining a premixing chamber and a combustion
chamber. The premixing chamber is separated from the
combustion chamber by at least one radiant burner plate
which has multiple levels of burner surface. The combus-
tion chamber is further limited by a first radiant screen.
The radiant burner further comprises a second radiant
screen in the combustion chamber. The second radiant
screen is spaced from, but near the radiant burner
plate(s), such that this second radiant screen acts as an
extended burner surface and also heats up said at least
one radiant burner plate when in use.

Claims

1. A radiant burner (1) comprising a body defining a
premixing chamber and a combustion chamber, said
premixing chamber being separated from the com-
bustion chamber by at least one radiant burner plate

(2) which has multiple levels of burner surface, said
combustion chamber being further limited by a first
radiant screen (4), characterised in that the multi-
ple levels are arranged in rows and are alternating
per one row of through holes on the radiant burner
plate (2) and said at least one radiant burner plate
(2) has a height difference in between 2 levels of
burner surface of 1 to 20 mm; said radiant burner (1)
further comprises a second radiant screen (3) in said
combustion chamber, said second radiant screen (3)
being spaced from, but near and parallel to said at
least one radiant burner plate (2) and the distance
between said second radiant screen (3) and the high-
est level of burner surface of the at least one radiant
burner plate (2) being between 3 and 50 mm, such
that said second radiant screen (3) acts as an ex-
tended burner surface and also heats up said at least
one radiant burner plate (2) when in use.

2. A radiant burner (1) according to claim 1, wherein
said second radiant screen (3) is an arrangement of
parallel spaced round rods or square bars.

3. A radiant burner (1) according to claims 1 or 2,
wherein said first radiant screen (4) is a metal grid
or an arrangement of parallel spaced round rods or
square bars.

4. A radiant burner (1) according to any of the claims
1 to 3, wherein said at least one radiant burner plate
(2) is a ceramic burner plate.

5. A radiant burner (1) according to claim 1, wherein
said combustion chamber further comprises at least
one further radiant screen.

Patentansprüche

1. Strahlungsbrenner (1), der einen Körper umfasst,
der eine Vormischkammer und eine Brennkammer
definiert, wobei die Vormischkammer von der Brenn-
kammer durch mindestens eine Strahlungsbrenner-
platte (2) getrennt ist, die mehrere Ebenen einer
Brenneroberfläche aufweist, wobei die Brennkam-
mer ferner durch ein erstes Strahlungssieb (4) be-
grenzt ist,
dadurch gekennzeichnet, dass die mehreren Ebe-
nen in Reihen angeordnet sind und abwechselnd pro
Reihe von Durchgangslöchern auf der Strahlungs-
brennerplatte (2) angeordnet sind, und die mindes-
tens eine Strahlungsbrennerplatte (2) einen Höhen-
unterschied zwischen zwei Ebenen der Brennero-
berfläche von 1 bis 20 mm aufweist,
wobei der Strahlungsbrenner (1) ferner ein zweites
Strahlungssieb (3) in der Brennkammer umfasst,
wobei das zweite Strahlungssieb (3) von der min-
destens einen Strahlungsbrennerplatte (2) beab-
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standet, aber nahe und parallel zu dieser angeordnet
ist, und der Abstand zwischen dem zweiten Strah-
lungssieb (3) und der höchsten Ebene der Brennero-
berfläche der mindestens einen Strahlungsbrenner-
platte (2) zwischen 3 und 50 mm beträgt, so dass
das zweite Strahlungssieb (3) als vergrößerte Bren-
neroberfläche wirkt und außerdem die mindestens
eine Strahlungsbrennerplatte (2) während des Be-
triebes erwärmt.

2. Strahlungsbrenner (1) nach Anspruch 1, wobei das
zweite Strahlungssieb (3) eine Anordnung von par-
allel beabstandeten Rundstäben oder Vierkantstä-
ben ist.

3. Strahlungsbrenner (1) nach den Ansprüchen 1 oder
2, wobei das erste Strahlungssieb (4) ein Metallgitter
oder eine Anordnung von parallel beabstandeten
Rundstäben oder Vierkantstäben ist.

4. Strahlungsbrenner (1) nach einem der Ansprüche 1
bis 3, wobei die mindestens eine Strahlungsbren-
nerplatte (2) eine keramische Brennerplatte ist.

5. Strahlungsbrenner (1) nach Anspruch 1, wobei die
Brennkammer ferner mindestens ein weiteres Strah-
lungssieb umfasst.

Revendications

1. Brûleur radiant (1) comprenant un corps définissant
une chambre de pré-mélange et une chambre de
combustion, ladite chambre de pré-mélange étant
séparée de la chambre de combustion par au moins
une plaque de brûleur radial (2) qui a plusieurs ni-
veaux de surface de brûleur, ladite chambre de com-
bustion étant en outre limitée par un premier écran
radiant (4),
caractérisé en ce que la pluralité de niveaux sont
agencés en rangées et alternent par rangée de trous
débouchants sur la plaque de brûleur radiant (2) et
ladite au moins une plaque de brûleur radiant (2) a
une différence de hauteur entre 2 niveaux de surface
de brûleur de 1 à 20 mm ; ledit brûleur radiant (1)
comprend en outre un second écran radiant (3) dans
ladite chambre de combustion, ledit second écran
radiant (3) étant espacé de, mais à proximité et pa-
rallèle à ladite au moins une plaque de brûleur ra-
diant (2) et la distance entre ledit second écran ra-
diant (3) et le niveau le plus haut de surface de brû-
leur de la au moins une plaque de brûleur radiant (2)
étant comprise entre 3 et 50 mm, de sorte que ledit
second écran radiant (3) sert de surface de brûleur
étendue et chauffe également ladite au moins une
plaque de brûleur radiant (2) lors de l’utilisation.

2. Brûleur radiant (1) selon la revendication 1, dans le-

quel ledit second écran radiant (3) est un agence-
ment de tiges rondes ou de barres carrées espacées
parallèles.

3. Brûleur radiant (1) selon les revendications 1 ou 2,
dans lequel ledit premier écran radiant (4) est une
grille métallique ou un agencement de tiges rondes
ou de barres carrées espacées parallèles.

4. Brûleur radiant (1) selon l’une quelconque des re-
vendications 1 à 3, dans lequel ladite au moins une
plaque de brûleur radiant (2) est une plaque de brû-
leur en céramique.

5. Brûleur radiant (1) selon la revendication 1, dans le-
quel ladite chambre de combustion comprend en
outre au moins un autre écran radiant.
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