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(54) Non-clogging nozzle

(57)  The presentinvention relates to a nozzle (1) and
the use of such a nozzle (1) comprising two areas (3, 4)
at a fluid outlet end (2) of the nozzle (1) wherein a first
area (3) comprises an opening (3) for the outlet of the

\
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main part of the fluid and a second area (4) where material
of an reduced permeability compared to the first area (3)
is provided to influence the flow of the fluid flowing
through that second area (4) to change the fluid charac-
teristic at the outlet end (2) of the nozzle (1).
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Description

[0001] The present invention relates to a nozzle with
a fluid outlet end.

[0002] There are a lot of different types of nozzles with
different fluid characteristics at the outlet end where a
fluid leaves a nozzle. Turbulences are known to occur in
the outer area of the flow when leaving the nozzle. In
dusty environments this could cause a build-up of dust
particles around the nozzle outlet, especially when a high
velocity nozzle is used. The build-up could cause clog-
ging of the nozzle outlet or part of it. Therefore, it may
happen that the flow out of the nozzle is disturbed or even
interrupted. This should be avoided by all means.
[0003] A common measure to avoid clogging is to re-
duce the speed of the flow leaving the nozzle. However,
a high velocity of the flow leaving the nozzle has certain
advantages which are to be considered.

[0004] For example, a nozzle used as a burner in a
metal melting furnace, e.g. as an oxy-fuel or air burner
in the aluminium industry, will be much more effective if
the gases leave the nozzle with a high velocity. High ve-
locities implicate the advantage of recirculating exhaust
gases that will reduce the maximum flame temperature,
which in turn will reduce the NO,-emission and the dross
formation (oxidation of aluminium, for example).

[0005] Due to the above-mentioned advantages of
high fluid velocities, it is an object of the presentinvention
to create a nozzle which is adapted to its use in dusty
environments even for high fluid velocities whereby prob-
lems with clogging of the nozzle are to be avoided.
[0006] In accordance with the present invention this
object is solved by a nozzle comprising two areas at a
fluid outlet end of the nozzle wherein a first area com-
prises an opening for the outlet of the main part of the
fluid and a second area where material of a reduced per-
meability compared to the first area is provided to influ-
ence the flow of the fluid flowing through that second area
to change the fluid characteristic at the outlet end of the
nozzle.

[0007] The present invention is useful for all kinds of
nozzles from simple pipes with constant, narrowed or
widened diameter at an outlet end to nozzles of a certain
shape and flow characteristic such as laval or venturi
nozzles, for example.

[0008] As an example for a material of reduced per-
meability all material having pores should be considered.
There are materials with natural or induced pores. Fine
pored materials als well as micro-pores can be of great
advantage. Also semipermeable materials can be useful.
[0009] The inventive nozzle is capable of being used
with all known fluids like gases and liquids. For example
fuel gas, air, oxygen or liquid fuels are to be mentioned.
[0010] In an embodiment of the present invention the
second area surrounds the first area.

[0011] Inapreferred embodiment of the presentinven-
tion the material of reduced permeability is a sintered
material, especially a sintered metal.
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[0012] Inafurtherpreferred embodimentofthe present
invention a material of reduced permeability is chosen
with a permeability adapted to change the fluid charac-
teristic in such a way that the outlet end of the nozzle is
kept clear of clogging material.

[0013] In accordance with the present invention the
object of the present invention is also solved by the use
of a nozzle according to any of the claims 1 to 4 in a
melting furnace, especially in a metal or glass melting
furnace.

[0014] The presentinvention has the advantage of cre-
ating a nozzle that is not subject to dust build-up around
the nozzle outlet even if high fluid velocities are used in
a very dusty environment. Therefore, the need for nozzle
cleaning is reduced and high velocity nozzles can be
used in environments which are not recommended for
the use of common high velocity nozzles. All former de-
scribed further advantages of high velocity nozzles nat-
urally come along with the present invention.

[0015] An embodiment of the present invention is de-
scribed in greater detail below with reference to the figure,
wherein the

Figure  shows a nozzle according to the present in-
vention.
[0016] The figure shows a nozzle 1 formed as a pipe

of constant diameter. The nozzle 1 has an outlet end 2
with an opening 3 as a first area 3 and a second area 4
where the material of reduced permeability is placed. In
this example, the nozzle 1 comprises a sintered material
of reduced permeability in area 4. The opening 3 can be
created by drilling a hole 3 into the sintered material. This
is a very simple method to build a nozzle according to
the present invention. For example, the sintered material
is attached to the outlet end of a pipe with a diameter of
2 cm and filling the last 2 cm of that pipe in length. A hole
of 4 mm in diameter drilled into the sintered material con-
centrically to the pipe forms the opening 3. The sintered
material has a permeability adapted to influence the flow
of the fluid flowing through the second area 4 to change
the fluid characteristic at the outlet end 2 of the nozzle1
in such a way that the outlet end 2 of the nozzle 1 is kept
clear of clogging material that might otherwise obstruct
the flow.

Claims

1. Nozzle (1) comprising two areas (3, 4) at a fluid outlet
end (2) of the nozzle (1) characterized in that a first
area (3) comprises an opening (3) for the outlet of
the main part of the fluid and a second area (4) where
material of an reduced permeability compared to the
first area (3) is provided to influence the flow of the
fluid flowing through that second area (4) to change
the fluid characteristic at the outlet end (2) of the
nozzle (1).
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Nozzle (1) according to claim 1, wherein the second
area (4) surrounds the first area (3).

Nozzle (1) according to claim 1 or 2, wherein the
material of reduced permeability is a sintered mate- 5
rial, especially a sintered metal.

Nozzle (1) according to any of the claims 1 to 3,
wherein a material of reduced permeability is chosen

with a permeability adapted to change the fluid char- 70
acteristic in such a way that the outlet end (2) of the
nozzle (1) is kept clear of clogging material.

Use of a nozzle (1) according to any of the claims 1

to 4 in a melting furnace, especially in a metal or 15
glass melting furnace.
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