FRENCH PATENT APPLICATION FOR: Three-tube burner for furnaces, especially glass and

metallurgical furnaces, and method of injecting fuel and oxidizer by means of such a burner in the
" name of: LAIR LIQUIDE, SOCIETE ANONYME POUR L'ETUDE ET L'EXPLOITATION DES
PROCEDES GEORGES CLAUDE Inventors: - Laurent RIO - Thierry LEGIRET - Jean-Christophe
FAVE ABSTRACT To reduce the overall size of and to simplify the supply for three-tube burners, and
to allow easier interchangeability with two-tube burners, the burner (Br) comprises an inlet (5) for a
fuel and a fuel feed tube (2) connected to this fuel inlet, agllarlegga); 6) for_an oxidizer and two oxidizer
feed tubes (1, 3) connected to this oxdber-let-ard-a-ceRiraFraiva \ , 9) for controlling the
distribution of the oxidizer between the two oxidizeE¥e®d tubes (1, 3). By means of this burner, and
more specifically of the control valve (7, 9) the distribution of the oxidizer between the two oxidizer
feed tubes (1, 3) mﬂ/ be c%n inu usl etal urgical fyrnaces.
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and oxidizer by means ©f such a burner

in the name of:

L"AIR LIQUIDE, SOCIETE ANONYME POUR L'ETUDE ET
L'EXPLOITATION DES PROCEDES GEORGES CLAUDE

Inventors:
~ Laurent RIO
~ Thierry LEGIRET
- Jean—Christophe FAVE

AHBSTRACT

To reduce the overall size of and to simplify
the supply for three-tube burners, and to allow easier
interchangeability with two-tube burners, the burner
(Br) comprises an inlet (3) for a fuel and a fuel feed
tube (2) connected to this fuel inlet, an inlet {6) for
an oxidizer and two oxidizer fzed tubes (1, 3
connected to this oxidizer inlet, and a control walwvs
(7, 9) for controlling the distribution of the oxidizer
between the two oxidizer feed tubes (1, 3). By means of
this burner, and more specifically of the contrel wvalve
(7, 9), the distribution of the oxidizer between <he
two oxidizer feed tubes (1, 3) may be continucusly
adjusted.

Possible use in glass or metaliurgical

furnaces.

Figure 3.



from'an annular injection of fuel between the central 5 injection and the annular peripheral injection of

‘oxidizer, as well as to a method of injecting fuel and oxidizer by means of such a burner. Three-tube
" burners are used especially in glass furnaces, and can also- be used in metallurgical i0 furnaces,
instead of two-tube burners for the purpose of being able to control the atmosphere in the furnace, to
increase the momentum offihe flam& ebEdpist the Jerigth of tive |atier aecordirg tothergaometry of the
furnace (for exampie imthe case phaarrew fusnaees)-sd apddn Modifeits: wminosiy @B@i@ﬁpecial:cy,hits
emission spectrum accaording to the type of. material to be_produced in the furnace, for example of the
s type. AL e rosent ALt o GOR DAets (i 20 e lac T AceL /6 awchiibe burners
the body of whiéh fitfR vt Bxidlizer-SUph- deVicesand with RRTYESHy déficeseReptacing
two-tube burners withcthiee-tubendurners forathepuenosews achievingithe aboyemesptioned 25
advantages i Piaplemallc singe iben becormes QeGRERRINA® anAgs e i suas, thereby

gni

increasing the overall size, and the number of supply ducts, and this means s icant modifications
have to be made*tothé pramtintedded t6 SuppiytnébarHeRr&ith 30 fluids. The object of the invention
is to remedy these drawbdtkseame:-fobthidpumpese relateste adhresstubea blimnet for @l fusnace,
designed to be fagtenedto a funace guarl insuch a way thgg%geasf@neﬁggaﬁgmr&gg the burner

IS housedﬂi%the q_l{laﬂ in order to géroduce tgerein a flame projecting into the internal
1 furnaces, 1instead of two—-tube burners for the purpose

fau ]

being able to control The atmosphere in the furnace,
to iIncrease the momentum of the flame, to adjust the
length of the latter according to the geometry of the
furnace (for example in the case of narrow furnaces)

15 and to modify its luminosity and, especially, its
emission spectrum according to the type of material to
be produced in the furnace, for example of the glass
type.

At the present time, most ozxygen burners ussad

20 1in glass furnaces are two-tube burners, the body of
which is fitted with oxidizer supply devices and with
fuel supply devices.

Replacing two-tube Dburners with three-tube
burners for the purpose of achieving the abovementioned

25 advantages 1s problematic since it then Dbecomes
necessary to manage three fluid streams, thereby
increasing the overall size, and the number of supply
ducts, and this means significant modifications have to
be made to the plant intended to supply the burner with

30  fluids.

The object of the invention i1s to remedy these
drawbacks and for this purpose relates to a three-tube
burner for a furnace, designed tc¢ be fastenad to =z
furnace guarl in such a way that at least one end

35 region of the burner is housed in the quarl in order to
produce therein a flame projecting into the internal
space of the furnace, the said burner being
characterized in that it comprises an inlet for a fuel

£
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and a fuel feed tube connected to this fuel inlet, an



space of the furnace, the said burner being characterized in that it comprises an inlet for a fuel and a
‘fuel feed tube connected to this fuel inlet, an 2 inlet for an oxidizer and two oxidizer feed tubes
" connected to this oxidizer inlet, and a control valve fer controlling the distribution of the oxidizer
between the two oxidizer feed tubes. 5 By virtue of this arrangement, when replacing a two-tube
burner with a threé<tibe burnerzthe fluid dsiuppty plantican We reusédiasdtns, wethdut tmodification, and

itis furthermore-passibledar thg distribution;of oxidizer hetweendhe two axidizerfeed,1Q fubes to be

accurately adjusted. The burner_may also have one or more of the following characteristics: - one

oxidizer feed tub8andh& féi feed fubetafe hdtisBd Tt BHotheF oxiflizer feddl tulhs 154k feed tubes
are arranged césxiaiearouhd oreo anethel zatfedst odecpare of their length; - the control valve is

housed in the burner, by bging insegteddrtoan: axidizerfegdtube; - the cantralvalve isa plug valve;
20 - itincludes an oxidizer feed tube having an oxidizer inlet end o%en inside %Elothe;lc)xidé'zer feed
tube; it comprise"s‘rf)coa%(laﬁly arl%gﬁgeétd oVér at least palfte()ef tﬁélir?eng R4 Gentraloxidizet 1eed tube, a

25 fuel feed tub@@Efing anlaadular space fof flowr sEfRRFarodsd theentidl tubey BRbGuer oxidizer
feed tube definingian anautasspace-dfer flow of oxidizer aeounsk-the fiel faed wibeand@ateannular

bUShinse”ediQ%%%%%%ﬂQw%£§R§§eg§glX%%Eoﬁgg%%é§%W%ﬁﬂgh@wo oxidizer feed
10 tubes to be accurately adiusted.
The burner may alsc have one or more of the
following characteristics:
- one oxidizer feed tube and the fuel feed ftube
are housed in another oxidizer feed tube;

15 - the feed tubes are arranged cocaxially around one
another, at least over part of their length:

- the contrel wvalve is housed in the burner, by
being inserted into an oxidizer feed tubse;
- the control wvalve is a plug valve:

20 - it includes an oxidizer Zfeed tube having an
oxidizer inlet end copen inside another oxidizer feed
tube;

- 1t comprises, coaxially arranged over at least
part of their length, a central oxidizer feed tube, =z

25 fuel feed tube defining an annular space for flow of
fuel around the central tube, an outer oxidizer feed
tube defining an annular space for flow of coxidizer
around the fuel feed tube, and an annular bush inserted
into the annular space for flow of oxidizer between the

30 fuel feed tube and the outer coxidizer feed tube,
downstream of an open end of the central tube in the

cuter tube and also downstream oi the inlet duct fo

H

the oxidizer, This bush having, on the o¢ne hand, a

channel allowing the oxidizer to flow towards the quarl

35 and, on the other hand, a movable member c¢ooperating
with the channel to form a control valve;

~ the bush has & channel 1In which & plug 1is

housed, the said plug having a calibrated hole allowing



30 fuel feed tube and the outer oxidizer feed tube, downstream of an open end of the central tube in
the outer tube and also downstream of the inlet duct for the oxidizer, this bush having, on the one
- hand, a channel allowing the oxidizer to flow towards the quarl 35 and, on the other hand, a movable
member cooperating with the channel to form a control valve; - the bush has a channel in which a
plug is houseds the saig: plug-laving:a calibrated halevallowing X ltlke oxidizel to floit towaxds the quarl

with a predeterming trgiﬁjﬁgﬂ flqw rate; - they hysh.has.a, channel forming a valve plug in whicha
pivoting valve lgay Is housed, the said key 5 having a through-hole and able.to move from a position in

which the through-holé alféis Hekidizet t6 G AitiEthe nTbAmEm fow’fatd thr8udiPthevalve and
thus with the nwhitatim Bowgratesthiagghthd centraktubeits ahpositish in dinich 836 throk@h-hole

prevents agy flqu 10.0f oxidizer through the valyg and thuscauses,ovr with thegpaxieusm flow rate

through the central tube; - the valve includes an_operating mem~her allowing it to pivot manually; the
valve includes & Brivitig frenttdtt deSignBd o 5 be @oﬁhi%‘gtged? E n%’%rg- five dg\ﬂceﬂ%w

e invention
also relates to avirtethothef infectimgrfuef hod oxiglizer infor@ iFhadeGuareBy sméars otaisurner for
producing a flappe-projegting:inta #he intarsal space of thefugraceneharagterized 2@ that an oxidizer
is introduced into the burner via a first inlet and a.fuel is intraduced via cond_ jnlet.the fuel coming
from the first infdt A5 1BRArds thd %ﬁé’}r\ terrcl)ﬁgr?%a{ﬁ%ggtr}fvc\:%oo%(?difel}e%ég°S =) T

10 of oxidizer through the valve and thus causes flow wilth

the maximum flow rate through the central tubse;
- the valve includes an operating member allowing

it to pivot manually;

(a3
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- the valve includes & driving member designed

15 he connected to a motor-drive device.

h

The invention alsc relates to a method o
injecting fuel and oxidizer into a furnace quarl by
means of a burner for producing a flame projecting into
the internal space of the furnace, characterized in

20 that an oxidizer is introduced intc the burner via a
first inlet and a fuel is dintroduced via a second
iniet, the fuel coming from the first inlet flows
towards the gquarl through at least two oxidizer feed
tubes mounted in parallel one with respect to the

25 other, while the fuel coming from the second inlet
flows towards the guarl through another fuel feed tube.

The process may furthermore have the following
characteristics:

~ the distribution of the oxidizer between the

30 oxidizing feed tubes is continuously adjusted;

- the distribution of the oxidizer between the
oxidizer feed tubes is adjusted manually;

- the distribution of the oxidizer between the
oxidizer feed tubes 1s adjusted in a motor-driven

25 manner;

- the distribution of the oxidizer between the
oxidizer feed tubes is regulated or controlled; and
- the fuel flows towards and is injected into the

guarl in an annular manner around a first, central,



tubes mounted in parallel one with respect to the 25 other, while the fuel coming from the second inlet
flows towards the quarl through another fuel feed tube. The process may furthermore have the
following characteristics: - the distribution of the oxidjger between the 30 oxidizing feed tubes is
continuously adjusted; the distribution of the oxidizer between the oxidizer feed tubes is adjusted
manually; the distriudionsf the:oxidizer bebaean the: exidizeetesstpbes is:adjustegdn amotor-driven
35 manner; - thg rdiséﬂ%“tisoarg‘a ce>f the.%ﬂiégr between the oxidizer feed tubes is regulated or controlled;

OX 4 .. : :
and - the fuel flows towards and is'injected into the quarl in an annular manner around a first, central,

4 stream of oxidizer and Withiir ASSecondSaRREIEE stre@Rf of tREFaMEaIGdizer. Furthek féatures and
advantages of thevisxention will becomecappareapiramdhe desetiptionhz whiels fatlowsiafrone
embodimegt of iis Ifyeption givendy wax oLngadmiing examire A0d JllAlied By 41s appended
drawings in which: - Figure 1 is a schematic longitudinal sectional side view of a conventional
three-tube burng¥: 162 ¥idure 238 an ExemaPsiFeABR-G atfiée tubeXuihErdccaYding'fo the
invention; Figurerdisradscheimatici sectioial viewodf:a three-tube burner of Figure 2 in a plane ill- LS

perpendicular to the plan%«ggﬁ@;ﬁecgﬂor&gf this Eigws, 21512 a@gf(jg@@d@&q schematicsectional view
of the side view of a conventional three-~tube burner;

10 - Figure 2 is an external side view of a three-
tube burner acccrding to the invention;

- Figure 3 is a schematic sectiocnzl view of a
three-tube burner of Figure 2 1in & ©plane III-III
perpendicular to the plane of projection of this Figure
2; and |

- Figure 4 1is a schematic secticnal view of the

'__!
o

burner of Figures Z and 3 in a plane IV-IV
perpendicular to its longitudinal central axis.

The figures show schematically a burner Br, one

20 end region of which is housed in a quarl of a quarl
block Bo ¢f a glass furnace for example.

More specifically, Figure 1 shows gchematically
the end region of a c¢onventional three-tube burner
housed in the guarl, in order to produce therein a

25 flame projecting inte the internal space of the
furnace, and the opposite end region of the burner,
which proiects out ¢f the gquarl on the outside of the
furnace and via which the burner is supplied with fuel
and with oxidizer.

30 This three-tube burner has a coaxial overszsll
structure and comprises a central oxidizer feed tube 1,
a fuel feed tube 2 surrounding the central tube, the
space 1in which feed tube 2, for flow of the fuel, lving
annularly around this central tubke, and a third, outer,

25 oxidizer feed tubke 3 surrcunding the fuel feed tube 2,
the space in which feed tube 3, for Ifiow of the
oxidizer, lying annularly around this fuel feed tube.
The ends of the three tubes running into the quarl are

each extended by an injection nozzle.



burner of Figures 2 and 3 in a plane IV-IV perpendicular to its longitudinal central axis. The figures
' show schematically a burner Br, one 20 end region of which is housed in a quarl of a quarl block Bo
- of a glass furnace for example. More specifically, Figdre 1 shows schematically the end region of a
conventional three-tube burner housed in the quarl, in order to produce therein a 25 flame projecting
into the internal space of the: femace antktheoppasitecéntregiarvef the bwenerzehieh pjects out of

the quarl on th‘?n%utéig&sg&h%af%&'b%?e@g%\égwh&%th%@y&erﬂﬁégeplﬂe,d with fuel apdwith
oxidizer. 30 This three-tu ejburner has a coaxial overall structure and comprises a central. oxidizer

feed tube 1, a fBIERITHBE DigHratmaRTAthecent5AtBe MAZ -Fa in WhitH fé¥d tib&®, for flow
of the fuel, lyinge@tnutssynaroufitthisccetiat tube, arschathird,iouter; 35loxidizet feed tubé 3

surrounding the,fuel feed tuhe.2, the spacginauhich feed tube3, fonflow of the coxidizer.dying

annularly around this fuel feed tube. The ends of the three tubes %%m gint tr%%gu%rill%reer each

extended by an 3HeChdiT hoZE % T theTonbétio& threaituls& Btmer fiefe isHo Sommunication
between the threeitebes, 1,2; 3tthese thetdg sumsies separatelyieathtirias ifettorfite and
being fitted with-a shogt-inlet ductids 51 6 baunging#do this grificg and conngsied githertorgn oxidizer
supply, for the ce(%gllgﬁ)e 1 ar]tcilthe outer tube 3, orto a fug{gg&pl ,for th@ulg_g_er dla}ﬁéube 2;

‘each of the inlet< ' §tiéd agprokinately “radially with réspect (o the central ongitudinal axis
10 of the burner around which the three tubes lie.

It is therefore necessary 0 manage three
fluids, the burner is relatively bulky, 1t 1s necessary
to use three flexible supply pipes and the lengths of
the piping to be used are significant.

15 The three-tube burner according to the
invention (Figures 2 to 4) mounted in the guarl like
the conventional three-tube burner has, like the
latter, a coaxial overall structure and comprises a
central oxidizer feed tube 1, a fuel feed tube 2

20 surrounding the central tube, the space in which feed
tube 2, for flow of the fuel, 1lying annularly around
+he central <tube, and a third, outer, oxidizer feed
tube 3 surrounding the fuel feed tube 2, the space in
which feed tube 3, for flow of the oxidizer, lying

25 annularly around this fuel feed tube, the ends of the
three tubes running into the guarl each being extendsd
by an injection nozzie. Thus, the fuel flows towards
and 1is injected into the guarl in an annular manner
around a first, central, stream of oxidizer and within

30 a second, annular, stream of the same oxidizer.

However, unlike +the conventional three-tube
burner, the two oxidizsr feed tubes 1, 3 of the burner
according to the invention communicate with each other
via their end opposite the injecticn nozzle, the

central tube 1 having this opposite end open, at some

O}
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distance from the corresponding cleosed end of the outer
tube 3.
The outer oxidizer feed +tube 3 has, near this

closed end, an inlet orifice 31 and is fitted with a



10 of the burner around which the three tubes lie. It is therefore necessary to manage three fluids, the
burner is relatively bulky, it is necessary to use three flexible supply pipes and the lengths of the

~ piping to be used are significant. 15 The three-tube bgrner according to the invention (Figures 2 to 4)
mounted in the quarl like the conventional three-tube burner has, like the latter, a coaxial overall
structure and canprises anderntral @xidizerdeedtubrei hoa fushfeed tthe2 20 sufrbsadingthe central

b, the space iy whic ieed ube. 2. oo o he el Jngaryulalyarauyd fhe cenia ube, anc
acéin wh

a third, outer, oxidizer feed tube 3 surrounding the fuel feed tube 2, the sp ich feed tube 3,

for flow of the oxfdiZer, Iing25%annitts aPEEHP e RieRfeld 1a5e: the Bndd bRthe #1766 tubes
running into thetquatiteach $eingeextendert by&iriajectioninozale. Thus, therfuet lowsitowards and is

injected intg therguarkin anangular manper around a.first; central. stieam of gxidizer and within 30 a
second, annulagg%ream,%tgthg same oxidizer, However, unlike the convéntional three-tube burner, the

two oxidizer feedtiBed't 3 of the bﬁﬁ%r‘eerrggclor(iﬁﬁﬁ?o the VRN corfmunicate- Wit each other via
their end opposhé&hecipfsctienfozzfe, Wel 35 cérftrafteibe Athadng this oppositeiend 6pert, at some

distance from the,eorrespongdingclased end-efthe outes rtube 3, The outex oxigizer feed tybe 3 has,

near this close%r%gdbggénlet orifice 31 and is fitted with a 6 short inlet duct 6 running into this orifice

and desi%ned t6 be connected to an oxidizer supply, this .

G The end regicen of the fuel feed tube 2 opposite
the injection nozzle, which itself lies downstream of
the open end of the central tube 1 1if one refers to the
direction of flow of the oxidizer, 1s housed in an
annular bush 7, the inner surface of which is fitted

15 ontoe a downstream part of 1its length around the
intermediate tube 2 and onto another {(upstream) part of
its length around the central oxidizer feed tube 1;
these two parts of the inner surface of the bush are
joined by a shoulder forming a closed annular bottom

20  for the intermediate tube 2; since the outer tube 3 has
two aligned sections lying on each side of the bush 7
respectively, the outer surface of the bush has a
cylindrical central region inserted between these two
sections and two cylindrical end regions cof smaller

25  diameter fitted and inserted intoc the opposing ends of
these two sections of the outer tube.

The intermediate fuel feed tube 2 and the outer
oxidizer feed tube 3 have opposite respective orifices
for flow of fuel which are joined by a hollowed fFfuel

30 feed channel 71 (Figure 4) lying radially in the bush
7. The fuel flow orifice of the outer tube is fitted
with a short inlet duct 5 designed to be connected to a
fuel supply; thus, this inlet duct 5 for the fuel

supply communicates through the bush 7 with the

W
(93]

intermediate fuel feed tubs 2.

Since the bush 7 is downstresam of the oxidizer
inlet duct 6, it is cut longitudinally with two
channels 72, 73 parallel to the central longitudinal

axis of the burner zand intended to allow the oxidizer



inlet duct 6 lying approximately radially with respect to the central longitudinal axis of the burner; thus,
- 5 the inlet duct 6 for the oxidizer supply communicates both with the external tube 3 and the central
tube 1, the open end of which is downstream of the eluct 6 if one refers to the direction of flow of the
oxidizer in the burner. 10 The end region of the fuel feed tube 2 opposite the injection nozzle, which
itself lies downstreani of: theceperiend-bEthecentral tulie Iifienendsfers touhe drectibrestflow of the

oxidizer, is housed in 2, anaulas hush 7,£he innex sustace of whichds fitted 13 ontg.a downstream
part of its length around the intermediate tube_2 and, onto another u%strearﬂr%ég?rt of itggength around

the central oxidfFeFTéefiub81: e RS Parts SFHE thner’sultEEE SRt arejoihed by a
shoulder formingeaitlosedzdrrngar battork 209bethefintdrmeliate tubs 2;8inke the odtéetube 3 has

two aligned secligns bying PuBACH;side;ofibe bushd respestivel: the guter swigface &f the bush has a
cylindrical central [egion i sg:rted between these two s%gl_pns and two cylingiical end regions of

n

smaller 25 dianfsterfitted and in%%‘ﬁ%_ x|l‘itloatﬁg%(E)}f):ézsni‘?1g en SWSS% tWo segt'lons: of the outer tube.
The intermediate fuel feed®abe Zayfdithel 6uter lGadizenteedtib 3 hade ophdsEe fespetiive orifices
for flow of fuel which aee-joiaed bywa hallowesHupk30Seed channek a1 {Eigurech)Ayingradially in the
bush 7. The fuel flow orjfice.of the outer bg is fitte ith ti etduct 5 dgf&p d gge
connected to a 58fnsu3p%fy; fhrb%?t issﬁrifetadu%t orq%ﬁvéé fu%?l%%%rplé\%:o%muﬁicates tﬁro%%;h the bush 7
with the 3% intefiraBfie fustfeddtibe 2the two longitudinal channels 72, 73

are centred, so that, on each side of the bush 7 with
respect to the central longitudinal axis of the burner,
a2 longitudinal channel 72, 73 runs inte a radial
channel.

15 One o©of the two radial channels serves as &
housing for an interchangeable plug 8 fitted into this
channel, having a small-dliameter hcle 81 parallel to
the central longitudinal axis of the burner so that
there 1s communication between the upstream and

20 downstream parts of the longitudinal channel 72. This
hole 81 is calibrated, as will be seen below, and the
interchangeability of the plugs 8 makes it pessible to
choose the plug having the hole of the desired size.

The other radial channel serves as a plug with

25 a pivoting valve key 9 fitted into this channel in such
a way that the bush 7 forms a valve body; this valve
key 9 has a hole 91 of diameter substantially greater
than that of the holes 81 in the interchangeable plugs
8 and can move S0 as to pivet about the longitudinal

30 axis of the radial channel between a pesition in which
the hole 81 is parallel tc the central longitudinal
axis of the burner (Figure 3}, so as to provide
communication betwesn the upstream and downstream parts
of the longitudinal channel 72 and thus between the two

3%  sections of the outer tube 32, and a position in which
the hole 91 is orthogonal to this axis of the burner
and does not provide such a communication. The key ©
has, in the radial channel, an axisymmetric outer shape

and outside the channel, externally to the outer tube



Since the bush 7 is downstream of the oxidizer inlet duct 6, it is cut longitudinally with two channels

' 72, 73 parallel to the central longitudinal axis of the burner and intended to allow the oxidizer 7 to flow
~ towards the nozzle of the outer tube 3; these two longitudinal channels 72, 73 are centred or. the
diameter of the bush 7 which is perpendicular to the radius along which the fuel feed channel 71 lies,
5 respectively onfitherside: obithe, central langittginak axisof fabernes approximately :t

symmetrically. The bushys alsg.¢yt with twe channgls,af; exingrical overall shape passing tadially
|

through it from its inner surface to its outer surface, along the 10 diameter on which the two

longitudinal chaltRERT7A 55" SreRHHE8! sothal Bhiehch Side 6f the Bash 7With 8§t o the
central longitudinalapds of flrecbermenp adongitndirat edannel 72n T3 sune thio maadiat .channel. 15

One of the gwo radial chanpelgserves.as.a housing far.aninterchaggeahle plug 8 fitted ipfo this

channel, having a small-diameter hole 81 parallel to the central longitudinal axis of the burner so that

there is commuATRafio BERFEEHthE Upstieafmh dHd 2G 46WnStFekm pahts of ie tohgltfdinaPchannel
72. This hole 8riglgalibrated,zaswill be seen belownanddze interchangéabilityrebthe piugs 8 makes

it possible to chogsethe plug having.the holeof the desired sizes e Qthes 1adial channel,serves as a
plug with 25 a pf'v%tjtnsqhvalve gey %{itterg in;_9 his channel in such a way that the bush 7 forms a valve

body; this valve l?ey E55 Nole 91 of diameter s%%gt%”ﬁﬁally greater than that of the holes 81 in the

interchandéable plugs The valve key 9 may also have, internally to
the radial channel, a cylindrical overall shape and
include, outside the channel, a stem 93 to which the
operating member consisting of a lug 92 is fastened by
a screw, The cvlinder internal to the radial channel
15 and the stem 93 being connected by an annular groove
serving as a housing for the lateral branches of a U-
shaped stop plate %4 fastened to the bush 7 by one or
more fastening screws 95 of the key, screwed into the
bush 7 arocund the radial channel and lying parallel to

20 the latter.

In order to fasten the burner Br into the guarl
cut into a refractory block Bo incorporated into the
wall of the furnace, this quarl block Be is fitted with
a burner support 10 having an anchoring plate 101 which

25 is fastened to it and is applied against its face
external to the furnace. The anchoring plate 101 has,
opposite the corifice of the quarl running toe the
outside of the furnace, an opening via which the burner
is Inserted into the quarl so that, as has been seen,

30  its end region provided with injection nozzles produces
a Ilame projecting intce the internal space of the
furnace, and 1its opposite end region via which it is
fitted so as to be supplied with fuel and with oxidizer
projects ocut of the quarl externally te the furnace.

35 The burner support 10 1s provided, respectively on
either side o¢f the opening for the burner in the
anchoring plate 101, with two fastening devices, each

comprising a yoke 102, the branches of which have a



& 8 and can move so as to pivot about the longitudinal 30 axis of the radial channel between a position
in which the hole 91 is parallel to the central longitudinal axis of the burner (Figure 3), so as to

~ provide communication between the upstream and dpwnstream parts of the longitudinal channel 72
and thus between the two 35 sections of the outer tube 3, and a position in which the hole 91 is
orthogonal to this axis of tiie hormen iarid doeshiot priszddersuthid dorhaTtiitation LHFEREF 9 has, in
the radial channelz an axisymmetyic.uier shape and outside the channel, externally to the outer tube

8 of the burner, has an operating member 92 allowing it_to pivot manually, or a.drivin ber
connected to a motor-drive deVidé Hilownty it 1 %R/%?%tée mo (J)"r%g]drivglﬁ;e%o? e%ﬁﬁ;ﬁee %él"rgﬁ;ted or

controlled, manter i5:-Erm thespracticalstargport, fises s icHaN§LaBe9Idy 8 hyay dlsé have,
w;ternally tgl tthe% ; iaéﬁga@é@p@%lh@gﬂ% S@al&ﬁpp@@m@k Hcludern gutside Hhelchanhel, a
clamping plate or fastening tot us screws. 10.The valve k also have, _internally to
the radial chanr"f’@fia ﬁﬁ&r?&%%’veragﬁjs:ha%g%ﬁ%fj%cllfdeel,((%%idg)tehe C %%%%%/', a §t%m %%%o which the

operating memberceonsistivieof A-lugloPis faErsiedTR) £SGe®, he cytinder ifteATd %o thé radial
channel 15 andithe stem Q3 peirgicannected by an-anralarsgroove: serving as a hioasirgsfor the

lateral branchesé gfcg gﬁf%ll@%gd 5%&%%'8%%9% genfg_ Jo the bysh 7.by gne.or ymeredgsieping screws
95 of the key, screwed into the bush 7 around the radial channel and lying parallel Eo 20.the latter. In
mdermféﬁenWﬁﬂﬁuﬁ@@ﬂrﬁﬁ?ﬂ%ﬁﬁ%ﬂiel to the central longitudinal axis

of the burner, and against the perimeter of which the

locknuts 105 can be immobilized in order to fasten the

burner to the guarl block; in order to be able to

remove the burner from the guarl, all that is reqguired

15 is to slacken the nuts 105 and tilt the threaded rods

104 in such a way that they are released from
engagement in the recesses in the flange 32.

When, with the burner fastened into the quarl,

the oxidizer inlet 6 communicates with an oxidizer

20 supply, all that is required is to rotate the key 8 of

+he wvalve so as to modify the distribution of the

oxidizer between the central oxidizer feed tube 1 and

the outer oxidizer feed tube 3 and to adjust this

distribution in the desired manner. More specifically,

25 the calibrated hole 81 in the interchangeable plug §

defines the minimum flow rate in the outer oxidizer

feed tube 3 when the control wvalve is closed (hole %1

in the key ¢ approximately orthogonal to the central

longitudinal axis of the burner) and the maximum flow

30 rate is then obtained in the central oxidizer feed tube

1. As the valve is gradually opened, that 1s to say as

the hole 91 in the key 9 is brought intc alignment with

the channel 73 of the bush 7, the pressure drop

decreasing in the outer tube 3, the flow rate increases

35 in the latter wuntil reaching the maximum value, and

decreases in the central tube 1 until reaching the

minimum value. Managing the pressure drop in the outer

+ube 3 therefore makes it pessible to adjust the



cut into a refractory block Bo incorporated into the wall of the furnace, this quarl block Bo is fitted with
a burner support 10 having an anchoring plate 101 which 25 is fastened to it and is applied against its
- face external to the furnace. The anchoring plate 1G1ghas, opposite the orifice of the quail running to
the outside of the furnace, an opening via which the burner is inserted into the quarl so that, as has
been seen, 30 s end tegrondgqrovidedwith ifjectionetozzles prddticesca ftame prejectiwento the
internal space @‘&Bgsfuma%e_, and its opposite end region via which it is fitted so as to be supplied
with fuel and with oxidizer %rojects out of the quari externally to thg furnace. 35 The burner support 10
is provided, respectively ohBfther Sife 6f thé ofeHingFfor fie tdrheY inthe SHEholRG piaté 101, with
two fastening devitestéach tbhmprsingalyokeil0?, the brarches olwtkch heera®n pivbe103 to
which a theeaded,fad104 having lackadt 100 isarticulated. Ig orger ta-gopperate with these
fastening devices, the burner has a fastenir{lgfla?L e 32 I%ing int}?ha plar‘hgvperpendiculgr to its central
longitudinal axi?%%d astened for :élian?peférwe? e or braz ,tothe olter tube 3. TWo %ﬁposite edges
of this flange 3Zhavenrespéctivaly, BR6 fFédessestinto Whlch e twd carticutated thidéadedY¥ods 104 of
the support 10G:gnter10 whendhay lie pasalleldgthe eentral-lengiudinal axis i efitheckurnes, and
against the perimeter of which the locknuts 105.can be immahilized. ip order to fasten the burner to
the quarl block;clrcf%ﬁé)rltolg’e ggl%%ggﬁen ovteothé .%rrl:?e“r %lr% f é%dﬁgr], all that is required 15 is to
slacken thé& nuts 105 and titthe tRfeatiehtadeability of the plug 8 mekes it

possible to widen the range of oxidizer flow rates by
having a range of plugs 8 with holes 81 of different

cross sections.



104 in such a way that they are released from engagement in the recesses in the flange 32. When,
with the burner fastened into the quarl, the oxidizer inlet 6 communicates with an oxidizer 20 supply,
all that is required is to rotate the key 9 of the valve so as to modify the distribution of the oxidizer
between the central oxidizer feed tube 1 and the outer oxidizer feed tube 3 and to adjust this
distribution in the desired manner. More specificallyl 25 the calibrated hole 81 in the interchangeable
plug 8 defines the minimum flow rate in the outer oxidizer feed tube 3 when the control valve is
closed (hole 91 in the key 9 approximately orthogonal to the central longitudinal axis of the burner)
and the maximum flow 30 rate is then obtained@uAligigentral oxidizer feed tube 1. As the valve is
gradually opened, that is to say as the hole 91 in the key 9 is brought into alignment with the channel
73 of the bush 7, the fiessiic digR.drcreamngn fae gleribe dylie lovale lncreases, 35 in the
latter until reaching the maximum value, and decreases in t e cen raI ?ub it regcﬁln the
minimum valué“%ﬁé{@ﬁéﬂﬁé‘bf%%%lﬂ'éecﬁaﬁ fRaice olifer husees tRersfbrosnalindie p@gﬁlb‘le to adjust

the 10 dlSthbL@@é@f@%fdﬂ%hﬂéﬁ@@@tﬂ@ﬁW%@]@@tﬁﬁ fﬁ@tﬁ#mérﬁaﬁsﬂa&%ﬁlﬁ%%ﬁﬁﬁé possibility
of contlnuously ad usting the di s(tbrA utio the ox ﬁr éwee the 5 tub s 1, 3 mounted in parallel
| 1 Ioart Ao 5

fsinerar inie bﬁ?fm&ﬁ o, JUBLIR to act on

with respect tO on another an
the latter at angnrindghéentfin erd@mdczaeegumteq@eadusamm@\w atdaasjlnaama‘dftbmwmth‘e

requirements. 5 central oxidizer feed tube (1), & fuel feed tube (2) defining an annular space for
flow of fuel around the central tube, an outer oxidizer feed tube (3) defining an
annuiar space for flow of oxidizer around the fuel feed tube, the said burner being
characterized in that it comprises an annular bush (7} inserted into the annular
space for flow of oxidizer between the fuel feed tube (2) and the outer oxidizer feed
tube (3), downstream of an open end of the central tube (1) in the outer tube and
aiso downstream of the inlet duct (8) for the oxidizer, this bush (7) having, on the
one hand, a channel {73) allowing the oxidizer to flow towards the guarl and, on the
other hand, a movable member (9) cooperating with the channe! to form a control
vaive, (7, 9).



10 The interchangeability of the plug 8 makes it possible to widen the range of oxidizer flow rates by
having a range of plugs 8 with holes 81 of different cross sections. 11 CLAIMS 1. Three-tube burner
for a furnace, designed to be fastened to a furnace quarl in such a way that at least one end region of
the burner (Br) is housed in the quarl in order to produce therein a flame projecting into the internal
space of the furnace, comprising an inlet (5) for a fuel and a fuel feed tube (2) connected to this fuel
inlet, an inlet (6) for an oxidizer and, coaxially arrantfgd over at least part of their length, a central
oxidizer feed tube (1), a fuel feed tube (2) defining an annular space for flow of fuel around the central

tube, an outer gxidiz n n,a for f xidizer und the fuel feed
oxidizes (aed WoR AhdSinkIaAN ABRHIBLRABRACS 9 Rl gth A%

tube, the said burner being charactetized in that'it comprises an annula nser%edalnto the

annular space TR MRV BMERI A PIEREH PRESRR| ﬁfe%aqt%@heg)me@ @Qll@”ﬁt%dd?@éﬁr 8&d tube (3),

downstream ofzaBwing renekrfibeteetiialdwri¢ khin dharowier JupR i alsa danRsireamuof the inlet
duct (6) for the édlzer this bush (7) having, on the one hand, a channel (73) allowing the oxidizer to

flow towards the gquart and, on the other hand, a movable member (9) cooperating with the channel to
form a control valve, (7, 9). 12 2. Burner according to Claim 1, characterized in that the bush (7) has

a channel in which ambm(&b&wwem@r&ai@mm h@ﬂa@a&@m&&ﬂéﬁoiﬁ {40 1llgudna the

oxidizer to flow wardst with a_pr dete mined minimum flow rate. 3. Burner according to
dunbudinapre

T8 ThARA DA A AR it s ke aive in

either of Claim andBZ aracterlze% R
which a pivotinteai%ie key (@yisthe kg tiwieaid ket alirga threei o de¢dtiparid abiehto move

rom a posiionyts sy {he hieualiblevS Ll i pufieat i aunnd0e ey fow rat

through the valve and thus with the minimum flow rate th roué%h the central tube (1) to sition in
which the throdgFi- Pﬁ%’?@ (819 SPESehtE 45 faliraBxiayeratar JQH%éh%é}@Bt%@J@ﬁJéﬁééﬁsés flow with
the maximum flowitiateithvauch the enitd-bobe (81) prevents any flow of oxidizer through the

valve and thus causes flow with the maximum flow rate through the central fube

(1).

4, Bumer according to any one of Claims 1 to 3, characterized in that the
valve includes an operating member {S2) aliowing it to pivot manually.

5. Burner according to any one of Claims 1 o 4, characterized in that the

valve includes a driving member designed to be connected to a motor-drive device.

8. A method of injecting fuel and oxidizer into a fumace quari by means of a
burner (Br) according to any one of the preceding claims for producing & flame
projecting into the infernal space of the furnace, characterized in that an oxidizer is
introduced into the burner via a first inlet (6) and a fuel is infroduced via a second
inlet (5), the fuel coming from the first inlet flows towards the quar



(2). 4. Burner according to any one of Claims 1 to 3, characterized in that the valve includes an
operating member (92) allowing it to pivot manually. 5. Burner according to any one of Claims 1 to 4,
characterized in that the valve includes -a driving member designed to be connected to a motor-drive
device. 6. A method of injecting fuel and oxidizer into a furnace quart by means of a burner (Br)
according to any one of the preceding claims for producing a flame projecting into the internal space
of the furnace, characterized in that an oxidizer is iRggoduced into the burner via a first inlet (6) and a
fuel is introduced via a second inlet (5), the fuel coming from the first inlet flows towards the quarl 13
through at least two oxidizer feed tubes (1, 3) mounted in parallel one with respect to the other, while
the fuel comingtfrengntat ilsesbiwbinkidBonfeed\ieres thedy osolrtted ighasalsthensfuelfeesbasbe (2). 7.

Method accordipgreo &ﬂ@m\ﬁne@%%ﬁié@%éﬁﬁtwﬁhﬁéﬂiééréBHan;Qtf HaRsORIARE BRIWG G the oxidizer

feed tubes (1, 3) is continuously adjusted. 8. Method according to either of Claims 6 and 7,
characterized ifl TR HRDCHE GET O FHRR Gidizer between the oxidizer feed tubes (1, 3) is adjusted
manually. 9. Method according to either of Claims 6 and 8, characterized in that the distribution of the

oxidizer between the psidizeiarfdingas Glai? is aibaietkinad MOWaHheaisHRehH d0wMethod
according to Claim. 9,r%i1eiracterged in tha%\?tlh%]dlstnbgﬂ n.of the, OXIdléer etvvr%en the oxidizer feed
Ate 8

. ti
tubes (1, 3) is rEIE T v %Beﬁc(col diffy R URYCHRY BREFSHTS 6 to 10,

characterized in that the fuel flows towards and is injected into the quarl in an annular manner around
a first, central,&trearviethoxidizesraimd withithar ssfcOtinarhdag, sireasrekéhecnmethxtdizer.

distribution of the oxidizer between the oxidizer feed tubes (1, 3) is adjusted
manuaily.

g Method according to either of Claims 6 and 8, characterized in that the
distribution of the oxidizer between the oxidizer feed tubes (1, 3) is adjusted in 2
motor-driven manner.

10. Method according to Claim 9, characterized in that the distribution of the
oxidizer between the oxidizer feed fubes (1, 3) is regulated or controlled.

11, Method according to any one of Claims 6 fo 10, characterized in that the
fuel flows towards and is injected inte the quarl in an annular manner around a first,

cendral, stream of oxidizer and within a second, annuiar, stream of the same oxidizer.



