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Method and Arrangement for Monitoring a Burner

The present invention relates to a method and an arrangement

for monitoring a burner, principally burners used in indus-

trial furnaces .

One way of solving the problem of the formation of NOx during

the combustion of fossil fuels is to inject gases at a high

rate of flow into the combustion zone. Gaseous fuel and a

gaseous oxidant are injected at a distance from each other

into the combustion zone. The gases are injected through

lances that are provided with nozzles into a burner head. The

injected gases will be diluted with combustion gases since

the gases are injected at a distance from each other. This

dilution, together with the fact that the diluted gases are

first mixed at a certain distance away from the burner head,

means that the gases react with each other in a combustion

process that proceeds at a lower rate than that of conven

tional combustion due to a lower concentration of gases. This

combustion ensures that the formation of NOx is suppressed.

For reasons of safety, a burner must be monitored for the

presence of a flame during operation. Such monitoring usually

takes place through a UV-sensor, which is sensitive to ultra-

violet radiation. The sensor is normally mounted in the

burner such that the UV-sensor sees a part of a flame that is

present .

The flame will become longer and more spread out through the

method of combustion described above, and thus less visible.

This makes the detection of a flame by means of the sensor

considerably more difficult. Furthermore, the method of

combustion described above requires that the furnace is first

heated to the spontaneous ignition temperature of the gases



before combustion by the method described above can be com

menced. The furnace is in this case operated at a temperature

that lies under approximately 800 C . A burner of the type

specified above cannot for reasons of safety be used during

the heating phase since a flame of the type described is

difficult to detect at a temperature under 800 C , while

safety regulations at the same time specify that UV-

monitoring is to take place at temperatures that lie under

800°C.

The present invention solves this problem.

The present invention thus relates to a method during the

combustion of a fuel with an oxidant in an industrial fur-

nace, in which the fuel and the oxidant are supplied to a

burner head and where the flame is monitored by means of a

detector for ultraviolet light, and it is characterised in

that at least one channel for the supply of fuel and at least

two channels for the supply of oxidant are present and open

out into the surface of the burner head that faces into the

furnace, in that the channel for fuel and a first channel for

oxidant are located at a distance from each other, in that

the channel for fuel and the second channel for oxidant are

located more closely to each other, in that the said detector

is arranged at the channel for fuel or at the second channel

for oxidant, and in that a fraction of the total amount of

oxidant supplied is caused to be supplied to the said second

channel for oxidant, and in that oxidant is supplied to the

said second channel during the complete combustion process.

The invention furthermore relates to an arrangement of the

type and having the principal characteristics that are speci

fied in claim 6.



The invention is described in more detail below, partially in

association with an embodiment of the invention shown on the

attached drawings, where

- Figure 1 shows schematically a longitudinal section of a

burner head according to the invention, and

- Figures 2a, 2b and 2c show alternative embodiments of a

central part of the burner head seen from the right in

Figure 1.

Figure 1 shows a burner for the combustion of a fuel with an

oxidant in an industrial furnace. The burner is arranged such

that fuel and oxidant are supplied to the burner head 1. A

detector 2 for the detection of ultraviolet light is present

outside of the burner head 1 in order to monitor a flame.

According to the invention, at least one channel 3 is present

for the supply of fuel and at least two channels 4 , 5 for the

supply of oxidant, opening out in the surface 6 of the burner

head that faces the furnace. The channel 3 for fuel and a

first channel for oxidant are located at a distance from each

other, and the channel 3 for fuel and the second channel 4

for oxidant are located more closely to each other.

Figure 1 shows also a third channel 7 for the supply of

oxidant.

The said detector 2 is arranged at the channel 3 for fuel or

in the second channel 4 for oxidant. It is appropriate that

the detector is arranged at the end of the channel that lies

farthest away from the furnace and so arranged that UV-light

from the flame that is led into the channel impinges upon the

detector. The detector is connected to a detector circuit,

not shown in the drawings, by means of which circuit the

presence or otherwise of a flame can be assessed. In the case



in which a flame is not detected, supply of fuel and oxidant

is interrupted.

When fuel of low value, such as blast furnace gas, is used,

it may be advantageous, in the case in which the said detec

tor 2 is arranged at the channel 3 for fuel, to arrange the

detector at a special pipe that runs within the channel 3 for

fuel .

Furthermore, the burner is arranged to supply a fraction of

the total amount of oxidant supplied to the said second

channel 4 for oxidant.

The channel 3 for fuel and the second channel 4 for oxidant,

which are located more closely to each other, have a distance

between them such that a stable flame that begins close to

the burner head can be maintained.

The channel 3 for fuel and the first channel 5 for oxidant

are located at such a distance from each other that the gases

injected are diluted with combustion gases. This dilution,

together with the fact that the diluted gases are first mixed

at a certain distance away from the burner head, means that

the gases react with each other in a combustion process in

which the formation of NOx is suppressed, as has been de

scribed above.

It is most advantageous to use oxidants with the present

invention that have an 02~content that is greater than 85%.

The fuel can be natural gas, propane, butane, gasol, heating

oil, etc.

The oxidant is injected into the combustion space through one

or several nozzles designed as straight pipes or through



Laval nozzles or Venturi nozzles. A preferred pressure for

the oxidant is an excess pressure of at least 2 bar. The

greater this pressure, the greater will be the suppression of

the formation of NOx that is achieved. A preferred pressure

for normal applications is 4-5 bar. The fuel is injected

through normal nozzles at the pressure that is available.

The distance between the channel 3 for fuel and the said

first channel should exceed approximately 40 mm in order to

achieve the desired effect.

When oxidant is supplied to the first channel 5 , supply of

oxidant to the second channel 4 for oxidant continues . A

stable combustion process is in this way obtained also for

fuel and the oxidant that is supplied through the first

channel for oxidant.

As has been described above, the detector 2 is arranged in

the channel 3 for fuel or in the second channel 4 for oxi-

dant . Both of these channels open out close to each other in

the side of the burner head that faces the furnace, and for

this reason detection of a flame that arises from combustion

with oxidant from the second channel 4 for oxidant will be

extremely secure. Fuel and oxidant from the first channel 5

for oxidant will be combusted provided that this flame is

present .

Thus, an extremely secure indication of combustion is ob

tained. This means that the present method and arrangement

make possible the detection of the flame by a UV-detector

under all conceivable operating conditions .

According to one preferred design, between 4 and 40% of the

oxidant is caused to be supplied by the said second channel



4 . This amount of oxidant gives a stable flame, while at the

same time the fraction of oxidant is sufficiently small not

to influence the formation of NOx .

According to a further preferred design, between 5 and 15% of

the oxidant is caused to be supplied through the said second

channel 4.

Figures 2a-2c show different designs of the channel for fuel

and the said second channel, seen from the right in Figure 1 .

According to one preferred design shown in Figure 2a and

Figure 2b, the said second channel 4;4B and the channel 3;3B

for fuel are coaxial .

According to an alternative design shown in Figure 2c, the

said second channel 4C and the channel 3C for fuel are sepa

rated and parallel.

It is clear that the channels may be designed in another way

and that there may be other quantities of these without

deviating from the innovative concept.

Furthermore, it is clear that one skilled in the arts will

have no difficulty in determining dimensions and positions

for the channels such that the technical effects described

above are obtained.

Thus, the present invention is not to be considered to be

limited to the embodiments specified above: it can be varied

within the framework specified by the attached patent claims.



Claims

1. A method during the combustion of a fuel with an oxidant in

an industrial furnace, in which the fuel and the oxidant are

supplied to a burner head and where the flame is monitored by

means of a detector for ultraviolet light, c h a r a c t e r

i sed in that at least one channel (3) for the supply of fuel

and at least two channels (4, 5 ) for the supply of oxidant are

present and open out into the surface (6) of the burner head

(1) that faces into the furnace, in that the channel (3) for

fuel and a first channel (5) for oxidant are located at a

distance from each other, in that the channel (3) for fuel and

the second channel (4) for oxidant are located more closely to

each other, in that the said detector (2) is arranged at the

channel (3) for fuel or at the second channel (4) for oxidant,

and in that a fraction of the total amount of oxidant supplied

is caused to be supplied to the said second channel (4) for

oxidant, and in that oxidant is supplied to the said second

channel during the complete combustion process.

2. The method according to claim 1 , characteri sed in

that between 4 and 40% of the oxidant is caused to be supplied

to the said second channel (4) .

3 . The method according to claim 1 or 2 , characteri sed

in that between 5 and 15% of the oxidant is caused to be sup

plied to the said second channel (4) .

4 . The method according to claim 1 , 2 or 3 , c h a r a c t e r

i sed in that the said second channel (4) and the channel (3)

for fuel are caused to be coaxial.



5 . The method according to claim 1 , 2 or 3 , c h a r a c t e r

i sed in that the said second channel (4) and the channel (3)

for fuel are caused to be separate and parallel.

6 . A burner for the combustion of a fuel with an oxidant in an

industrial furnace, in which the burner is arranged to supply

fuel and oxidant to the burner head of the burner and where a

detector for ultraviolet light is present in order to monitor

a flame from the burner head, characteri sed in that at

least one channel (3) for the supply of fuel and at least two

channels (4, 5 ) for the supply of oxidant are present and open

out into the surface (6) of the burner head (1) that faces

into the furnace, in that the channel (3) for fuel and a first

channel (5) for oxidant are located at a distance from each

other, in that the channel (3) for fuel and the second channel

(4) for oxidant are located more closely to each other, in

that the said detector (2) is arranged at the channel (3) for

fuel or at the second channel (4) for oxidant, and in that the

burner is arranged to supply a fraction of the total amount of

oxidant to the said second channel (4) for oxidant.

7. The arrangement according to claim 6 , characteri sed

in that the burner is arranged to supply between 4 and 40% of

the oxidant to the said second channel (4) .

8. The arrangement according to claim 6 , characteri sed

in that the burner is arranged to supply between 5 and 15% of

the oxidant to the said second channel (4) .

9 . The arrangement according to claim 6 , 7 or 8 , c h a r a c

terised in that the said second channel (4) and the channel

(3) for fuel are coaxial.



10. The arrangement according to claim 6 , 7 or 8 , c h a r a c

terised in that the said second channel (4) and the channel

(3) for fuel are separate and parallel.





INTERNATIONAL SEARCH REPORT International application No.

PCT/SE2006/050278

A. CLASSIFICATION OF SUBJECT MATTER

IPC: see extra sheet
According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC: F23D, F23C, F23L, F23N

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

SE,DK,FI,N0 classes as above

Electronic data base consulted during the international search (name of data base and, where practicable, seaich terms used)

EPO-INTERNAL, WPI DATA, PAJ

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

US 4525138 A (SNYDER ET AL), 25 June 1985 1,6
(25.06.1985), column 1 , line 49 - line 58;

column 2 , line 13 - line 30; column 3 ,

line 39 - line 58, figure 1 , page 4 , line 1 - line
68

2-5,7-10

US 4541798 A (MILLER ET AL), 17 Sept 1985 1,4,6,8
(17.09.1985), column 3 , line 12 - line 28;
column 4 , line 53 - line 54, figure 1

US 5503548 A (FRANKE ET AK), 2 April 1996 1-4,6-9
(02.04.1996), column 4 , line 49 - line 54;

column 5 , line 14 - line 35, figure 1

Further documents are listed in the continuation of Box C. See patent family annex.

* Special categories of cited documents: "T" later document published after the international filing date or priority
"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand

to be of particular relevance the principle or theory underlying the invention.
"E" earlier application or patent but published on or after the international "X" document of particular relevance: the claimed invention cannot bε

filing date considered novel or cannot be considered to involve an inventive
"L" document which may throw doubts on priority olaim(s) or which is step when the document is taken alone

cited to establish the publication date of another citation or other
special reason (as specified) "Y" document of particular relevance: the claimed invention cannot e

"O" document referring to an oral disclosure, vse, exhibition or other considered to involve an inventive step when the document is

means combined wita one or more other such documents, such combination
being obvious to a person skilled in the art

"P" document published prior to the international filing date but later than
the priority date claimed "&" document member of the same patent family

Date of the actual completion of the international search Date of mailing of the international search report

9 November 2006

Name and mailing address of the ISA/ Authorized officer
Swedish Patent Office
Box 5055, S-102 42 STOCKHOLM Marianne D ϊ ckman / JA A
Facsimile No. + 46 8 666 02 86 Telephone No. + 46 8 782 25 00

Form PCT/ISA/210 (second sheet) (April 2005)



INTERNATIONAL SEARCH REPORT International application No.

PCT/SE2006/050278

C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

US 4378205 A (ANDERSON), 29 March 1983 2-4,7-9
(29.03.1983), column 8 line 5 - line 42, figure 1

US 6196831 Bl (DUGUE ET AL), 6 March 2001 5,10
(06.03.2001), column 4 , line 26 - line 34;

column 5 , line 4 - line 8 , figure 1

Form PCT/ISA/210 (continuation of second sheet) (April 2005)



INTERNATIONAL SEARCH REPORT International application No.

PCT/SE2006/050278

International patent classification (IPC)

F23D 14/22 (2 006.01)
F23C 9/00 (2006.01)
F23L 7/00 (2006.01)

Download your patent documents at www.prv.se
The cited patent documents can be downloaded at www.prv.se by-

following the links :

• In English/Searches and advisory services/Cited documents
(service in English) or

• e-tjanster/anf όrda dokument (service in Swedish).
Use the application number as username.
The password is JTGWOHOXEH.

Paper copies can be ordered at a cost of 50 SEK per copy from
PRV InterPat (telephone number 08-782 28 85) .

Cited literature, if any, will be enclosed in paper form.

Form PCT/ISA/210 (extra sheet) (April 2005)



INTERNATIONAL SEARCH REPORT International application No.
Information on patent family members

04/10/2006 PCT/SE2006/050278

US 4525138 A 25/06/1985 BR 8405442 AA 03/09/1985
CA 1233402 AA 01/03/1988
DE 3482885 D 00/00/0000
EP 0164441 A,B 18/12/1985
ES 537106 AA 01/11/1985
ES 8602232 AA 01/03/1986
JP 1013008 B 03/03/1989
JP 1527672 C 30/10/1989
JP 60117014 A 24/06/1985

US 4541798 A 17/09/1985 BR 8405650 A 10/09/1985
CA 1233401 A 01/03/1988
DE 3471736 D 00/00/0000
EP 0142772 A,B 29/05/1985
ES 537405 A 01/04/1986
ES 8606611 A 01/10/1986
JP 1639282 C 18/02/1992
JP 3001579 B 10/01/1991
JP 60114632 A 21/06/1985

US 5503548 A 02/04/1996 AT 199038 T 15/02/2001
CZ 284914 B 14/04/1999
CZ 9403095 A 13/09/1995
DE 4400831 A 20/07/1995
DE 59409649 D 00/00/0000
EP 0663562 A ,B 19/07/1995

Form PCT/ISA/210 (patent family annex) (April 2005)



INTERNATIONAL SEARCH REPORT International application No.
Information on patent family members

04/10/2006 PCT/SE2006/050278

US 4378205 A 29/03/1983 AT 9398 T 15/09/1984

AU 543281 B 18/04/1985

AU 6934181 A 15/10/1981
BR 8102112 A 13/10/1981

CA 1160556 A 17/01/1984
DD 158936 A 09/02/1983
DE 3165935 D 00/00/0000
DK 161381 A 11/10/1981

EP 0038257 A,B 21/10/1981
SE 0038257 T3

ES 501168 A 01/06/1982
ES 8205456 A 01/10/1982
GR 75592 A 01/08/1984
HU 190672 B 28/10/1986
IL 62568 A 29/11/1985
JP 1405946 C 27/10/1987
JP 56157706 A 05/12/1981
JP 62014048 B 31/03/1987
KR 8500949 B 29/06/1985
MX 155899 A 20/05/1988

NO 155116 B ,C 03/11/1986
NO 811218 A 12/10/1981
PL 136277 B 28/02/1986

PL 230562 A 04/01/1982
PT 72826 A,B 01/05/1981
RO 82948 A 14/01/1984
SU 1152532 A 23/04/1985
US 4541796 A 17/09/1985
YU 43555 B 31/08/1989
YU 43915 B 31/12/1989
YU 91581 A 31/10/1984
YU 213883 A 30/06/1986
ZA 8102234 A 28/04/1982

US 6196831 Bl 06/03/2001 AT 267362 T 15/06/2004
CN 1247290 A 15/03/2000

DE 69917395 D J 02/06/2005
EP 0984223 A 08/03/2000
ES 2221335 T 16/12/2004
FR 2782780 A ,B 03/03/2000
ID 23833 A 00/00/0000

JP 2000088212 A 31/03/2000

Form PCT/IS A/210 (patent family annex) (April 2005)


	front-page
	description
	claims
	drawings
	wo-search-report

