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Abstract

(EP3303232)

The invention concerns a low-NOx end-fired furnace for melting glass provided with an overhead burner comprising a

conduit for supplying oxidant comprising 15 to 30% oxygen in the upstream wall of same, a conduit for receiving

combustion fumes in the upstream wall of same, and a sonic injection system comprising at least one injector for injecting a

jet of a gas at a speed at least equal to 80% of the speed of sound, referred to as a sonic injector, opening in the upstream

wall or opening in the conduit for receiving combustion fumes, said sonic injector injecting the gas of same, counter-current

to the flow of combustion fumes travelling towards the conduit for receiving combustion fumes, and a method for preparing

molten glass comprising the melting of glass in said furnace.
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Abstract

(EP2118023)

The invention relates to a method and a device for preparing a glass having a low boron content and loaded with alumina

or zirconia, the melting of the vitrification materials being carried out in an end-fired furnace provided with regenerators (4,

4i), the main portion of the fossil energy being introduced by the loop flame in which the oxidant and the fuel are introduced

in the upstream side (1) of said furnace, the oxidant consisting of air or oxygen-enriched air.The melting compartment can

be followed by a glass fibering unit.The invention can be used in the production of fibres having combustion yield and a

high productivity.
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Abstract

(EP1236691)

A method of melting glass forming material in a glass melting furnace, said furnace having a back wall, breast walls above

sidewalls, and a downstream front wall connected to a roof, wherein at least one batch charger for charging glass forming

batch material is contained in at least one of the back wall and the sidewall, comprising providing at least one oxy-fuel

burner in the roof of said furnace over said batch material, wherein said at least one oxy-fuel burner is adapted for staged

combustion; providing a flow of fuel to said at least one oxy-fuel burner; providing a flow of gaseous oxidant in association

with said at least one oxy-fuel burner; injecting the fuel and the oxidant into the furnace, wherein the fuel jet comprises one

of a substantially fuel only jet and a fuel rich fuel-oxidant mixture, and wherein the oxidant jet comprises one of a

substantially oxidant only jet and a fuel lean fuel-oxidant mixture, wherein the injected fuel jet and the injected oxidant jet

are separated, and are optionally angled with respect to the other, by an amount sufficient to cause the respective flows to

converge proximate to or at the surface of the glass forming material, preferably wherein the fuel jet and oxidant jet are

separated and angled with respect to each other from 0 DEG to about 90 DEG ; and, combusting said fuel from at least

said one oxy-fuel burner such that at least a portion of combustion is effected in the vicinity of said glass forming material to

enhance convective and radiative transfer of heat to said glass forming material without substantially disturbing said glass

forming material; optionally wherein the mixing of said fuel and said oxidant is delayed to localize combustion proximate to

or at the surface of said glass forming material, optionally including staging the flow of fuel from the oxy-fuel burner, and

further optionally including fully combusting reactive intermediate species proximate to or at the glass forming material

surface.
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US9188333 B2 2015-11-17 US9188333

Abstract

(EP2153128)

The invention relates to a combustion method in a furnace provided with a burner including an inlet for an oxidizer

containing from 10% to 30% of oxygen, and a fuel inlet giving into the furnace outside of the oxidizer inlet and at a distance

therefrom of between 0.3 and 4 times the equivalent diameter of the oxidizer inlet, said oxidizer being fed into the furnace

at a speed of between 10 and 60 m/sec.The method can be used for substantially reducing the nitrogen oxide emissions

and is particularly useful for glass furnaces.
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Title

(EP3339255)

Glass melting unit and method for operating a glass melting unit

Images
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Abstract

(EP3339255)

The invention relates to a method for operating a glass melting system with a combustion (1) chamber, the combustion of a

(4) fuel with an Oxidant (5) takes place, wherein the combustion (1) chamber having at least two burner ports (2, 3) is

connected, in an end wall (1a) or in a side wall of the combustion chamber are used, each burner port at least one burner
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nozzle (20) for injecting the fuel (4) and a channel for supplying the Oxidant (5) and to remove arising from the combustion

exhaust combustion gas which are, each burner port (2.3) alternately in a combustion mode and a discharge mode,

wherein in the operating mode the combustion (1) chamber through the at least one burner nozzle (20) of the respective

burner ports (2) of the (4) fuel and the passage of the respective burner ports (2) of the Oxidant (5) are supplied, wherein in

the extraction mode the combustion (6) gas through the channel of the respective burner ports (3) is exhausted.A reliable

reduction of nitrogen oxide emissions achieved, the combustion chamber (1) is at least one burner nozzle (20) of the in the

print mode control burner ports (3) and/or at least one of the burner nozzle (20) separate feed (37) port pulse gas (7)

supplied, wherein the at least one supply opening (37) in the end wall (1a) and/or the side wall (3a) adjacent to and/or in

the in the burner port (3) is firing mode is operated.The invention further relates to a corresponding glass melt.
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Abstract

(EP3241808)

A combustion method for melting glass in which two fuels of the same nature or different natures are fed into a fusion

furnace at two locations remote from each other for distributing the fuel to reduce NOx emissions.The combustion air is

supplied at only one of the locations.In a method for operating a glass melting furnace, the fuel injection is distributed to

reduce NOx emissions.The furnace includes a melting vessel for receiving the glass to be melted and containing a bath of

molten glass, walls defining the furnace, a hot combustion air inlet, a hot smoke outlet, at least one burner for injecting a

first fuel, and at least one injector for injecting a second fuel.The injector has an adjustable flow complementary relative to

the flow to the burner so that up to 100% of the totality of the first and second fuels used may be injected.

 (From US2010050691 A1)
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Method of boosting the heating in a glass melting furnace using a roof-mounted oxygen-fuel burner
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Abstract

(EP1077201)

In an industrial glass furnace 10 which contains recuperators, regenerators, electric boost or other devices for providing

heat to glass batch material at least one oxy-fuel burner (34) mounted in the roof of the furnace provides additional heat to

melt the batch material.By using such a roof-mounted oxy-fuel burner 34 heat transfer can be maximised while minimising

the disturbance of the batch material.The velocity of the flame 36 produced by operation of the oxy-fuel burner 34 is kept to

30 metres per second of less near the surface.
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Glass forming ingredients are melted in a furnace (140; 200) having a melting zone (184; 236) and a fining zone (170; 270)

and in which the majority of the combustion energy (172-184; 238-248) over the melting zone (184; 236) is provided by

oxy-fuel combustion while a majority of the combustion energy (164-168; 224-234) over the fining zone (170; 270) is

provided by air-fuel combustion.Preferably greater than 70% and up to and including 100% of the combustion energy (172-

184; 238-248) over the melting zone (184; 236) is provided by oxy-fuel combustion and greater than 70% and up to and

including 100% of the combustion energy (164-168; 224-234) over the fining zone (170; 270) is provided by air-fuel

combustion.
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Abstract

(US4372770)

Afterburning is employed with selective, non-catalytic reduction by ammonia injection to reduce NO.sub.x emissions of a
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process furnace, especially a glass melting furnace.
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Method and apparatus for melting glass in U-flames or transverse-flames tank furnaces for reducing the concentration of

NOx and CO in the burnt gases

Images

Publication data including kind & date
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Abstract

(EP-955271)

Method and control apparatus for melting glass

The temperature of used gases from the regenerators (5, 6) is measured before their entry into at least one preheater (13,

14).The amount of secondary fuel is regulated before their entry into the preheaters is at least 400 degrees C, and is just

below the value at which the charge material (12) becomes sticky.

The apparatus includes a temperature probe (18) in each used gas duct (16) from which the output is fed to a control unit

with a regulator and a valve for adjustment of the amount of secondary fuel.

Preferred Features: Air for supplementary combustion is fed into the space below the grids of the regenerators (5,
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6).Supplementary oxidation takes place (partly) in the preheaters (13, 14).The amounts of primary and secondary fuel

supplied to the burners are controlled and regulated according to the process phases (tub heating and supplementary

combustion) taking place, with use of control and blocking valves in the fuel main and bypass lines.The flow direction of

combustion gases over the glass melt is also alternated by use of these valves.
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Abstract

(EP2508827)

The present invention relates to a method and a device for melting melting stock, such as glass, in which a melting furnace

(10) is heated via a burner flame (25; 29) generated by means of a burner port, to which fuel and oxidizer are supplied, a

fuel-rich gas stream being introduced into the furnace (10) downstream from the burner port via at least one

substoichiometrically operated burner (20; 22) and/or a fuel or fuel mixture being introduced into the furnace (10)

downstream from the burner arrangement via at least one fuel nozzle, and a oxygen containing gas stream being

introduced into the furnace (10) downstream from the at least one substoichiometrically operated burner (20; 22) and/or the

at least one fuel nozzle.
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Abstract

(EP-759412)

A method of operating a regenerative glass furnace (10) for melting flat glass so as to minimise emission of carbon

monoxide (CO) in waste gases leaving the furnace (10), the furnace (10) including a melting chamber (12) and

regenerators (13,14) which act as heat exchangers, each regenerator (13,14) containing a checkerwork structure (15,15'),

the method comprising providing air and supplying fuel to the melting chamber (12) of the furnace (10) to ensure that glass

of a required quality at a required production rate is obtained, characterised in that the regenerators (13,14) are sealed and

fuel in excess of that required to ensure the glass quality and production rate is supplied at least to the melting chamber

(12) or the sealed regenerators (13,14) such that the waste gases in the sealed regenerators (13,14) contain combustible

material including CO, and removing the CO from the waste gases in the regenerators (13,14) by combusting CO

downstream of the checkerwork structure (15,15') of the regenerators (13,14) at a temperature of greater than about 650
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Abstract

(EP3283824)

Disclosed is a combustion method in which heated flue gas heats a regenerator (100) through which a mixture of fuel and

flue gas containing NOx is passed to undergo endothermic reactions that produce syngas and destroy NOx.
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Abstract

(EP2153130)

The invention relates to a combustion process, especially for melting glass, in which a flame is created both by an impulse

of liquid fuel and a single impulse of gaseous fuel, characterized in that the fraction of the total power due to the liquid fuel

varies between 20 and 80%, and in that the specific impulse of the gaseous fuel is limited to a sufficiently low value such

that the NOx content of the fumes produced does not exceed 800 mg/Nm3 for a cross-fired furnace and 600 mg/Nm3 for

an end-fired furnace; an injector for implementing this process; a burner comprising one or more such injectors; a furnace

comprising at least one such burner.
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Abstract

(EP-808806)

A method for improving the energy efficiency of oxygen-fired glass melting furnaces wherein heat from hot flue gases from

the melting furnace is used to heat all or part of the combustion oxidant having an oxygen concentration of at least 50% wt.

and thereafter to preheat at least a portion of the glass forming materials to be melted.
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Reduction of nox emissions in a glass melting furnace
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Abstract

(EP-882488)

The present invention provides a method of controlling NOx emissions from a glass melting process in which combustion

fuel produces exhaust gas in a melting furnace (10) including NOx compounds.Furnace exhaust gas passes from the

melting furnace (10) through a regenerator (20, 22) to a zone downstream from the regenerator (20, 22).Ammonia is

injected into the furnace exhaust gas at the downstream zone while the furnace exhaust gas is within a desired

temperature range to reduce the amount of NOx compounds.Additional gas is introduced into the furnace exhaust gas as it

moves from the regenerator (20, 22) to the downstream zone whenever the furnace exhaust gas has a temperature which

is outside the desired temperature range at the downstream zone so as to modify the furnace exhaust gas temperature

such that the furnace exhaust gas is within the desired temperature range when furnace exhaust gas reaches to the

downstream zone.In one particular embodiment of the invention, the additional gas is the exhaust from an excess air

burner (64) which is injected into the furnace exhaust gas at a temperature such that the furnace exhaust gas and the

injected gas have a combined temperature between 870 DEG to 1090 DEG C at the downstream zone. <IMAGE>
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Melting glass with port and melter burners for NO.sub.x control

Images

Publication data including kind & date

US4599100 A 1986-07-08 US4599100

Abstract

(US4599100)

When primary fuel for combustion is combined with an amount of oxygen in excess of the stoichiometric amount required

for complete combustion, in the ports of a glassmaking furnace, additional fuel is injected into the melting chamber to
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consume at least a portion of the excess oxygen and reduce at least a portion of NO.sub.x present in the melting chamber,

to thereby reduce or suppress NO.sub.x emissions from the furnace.
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Gas injection for glass melting furnace to reduce refractory degradation
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Abstract

(US7669439)

A glass melting furnace has a gas inlet positioned proximate to a charging section oxy-fuel combustion region to introduce

gas into the region and to at least partially displace gas having a partial pressure of alkali vapor from the region, and

optionally a gas outlet is adapted to provide an exit for a volume of furnace atmosphere.A method for reducing alkali vapor

corrosion of glass furnace refractory structures includes providing a gas inlet proximate to the oxy-fuel combustion region;

introducing a volume of gas from the inlet into the region, displacing a volume of gas having a partial pressure of alkali

vapor from the region; and, optionally providing a gas outlet adapted to provide an exit for a volume of furnace atmosphere.
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Glass melting furnace
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Abstract

(EP2254845)

The invention relates to a glass melting furnace including a channel-shaped melting end.According to the invention, the raw

materials are introduced at an upstream end and the molten glass is recovered at the downstream end, said furnace being

heated by burners.At least 65% of the combustion energy is produced by oxycombustion and the burners are distributed on

the walls along the length of the furnace.The majority of the flue gases are released close to the upstream end near the raw

material inlets, the remainder being released close to the downstream part such as to maintain a dynamic seal in relation to

the surrounding atmosphere.
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Method and device for melting meltable stock
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US20130091898 A1 2013-04-18 US20130091898

IN1380/CHE/2012 A 2016-04-01 IN2012CH01380

Abstract

(US20130091898)

A method for melting meltable stock, such as glass includes a melting furnace (10) heated via a burner flame (25,29)

generated by a burner port, through which fuel and oxidizer are supplied, a fuel-rich gas stream introduced into the furnace

downstream from the burner port via at least one substoichiometrically operated burner (20,22) and/or a fuel or fuel mixture
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being introduced into the furnace downstream from the burner arrangement via at least one fuel nozzle, and a oxygen

containing gas stream being introduced into the furnace downstream from the at least one substoichiometrically operated

burner and/or the at least one fuel nozzle.A furnace device is also provided.
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