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1 .20 57//4 METHOD OF | GNITING A COAL- DUST ANNULAR (¢4

. BUI"QI-\IER FLAME The invention relates to a method of .igniting an air/coal -dust
mxture in a coal - dusMETHOE GG I\/\ﬁpéh'quﬁ'roﬁ@{”gﬂ‘on has a flame with

an internal return f| QURNERQIFQMME Wherein the ignition energy is introduced
centrally into the internal return flow region of the coal-dust annul ar

[ S

burner flame. |In order-to-ignite a-burner, ignition-energy i$ generally
supplied to the Timinséndion rebetuserdla hentlodadsl @inktidgd) aa08! #/Adai-Aul ar
burners, the preparation and supply of the ignition energy is effected by
so- cal | eniityretim@ bosheiust wrnohanarterapendiied i bbefiliod! haRS: fldmd hi S
case, the oil or the gas is ignited by neans of an electrical ignition
spark. Theltisenointgirpabrregacn & ownregjon} ivdrereteridie Caiitioh éfergffescted in
view of its readiness to . ignite and conbustion stability, which is '
parti cul alntyrofuesd egnyrajilyhintd dhe cintesnabretheanifdowi rdgive nef the RFal-aas©NSs
of cost and of the available reserves it is becom ng ever nore desirable to
Use coal ¥mudastbmesoflamesuel as ignition fuel i nstead of natural gas or
petroleumas an ignition energy carrier, particularly with coal -dust ' _
firing.- It is thbyerder tonhésnifecatburherhclgnibtemtenergserissi gendral ip csuppdded d
fuel as an ignition energy carrier in coal-dust annular burners, that is to
say burnef% tg'f’ combystiblie mixtureyef fnel med@idi ngnt ooalhrdupt emmnlat rbraneion
tkere is provided a nmethod of igniting an air/coal-dust mxture in a

coal - dust RﬁFEﬁrﬂﬁﬁPﬁeﬁ“dmﬁ?Rﬂ+Y of the ignition energy is effected by so-

called igniting burners which are operated with oil or gaé. In this
case, the oil or the gas is igﬁited by means of an electrical iénition
spark. The use of oil or gas as an ignition energy carrier is effected
in view of its readiness to ignite and combustion stability, which is
particularly necessary with cold combustion~-chamber infiuences.
For reasons of cost and of the available reserves it is
_becoming ever_more'desirable to use coal or another solid fuel as
ignition fuel instead of natural gas ér petroleum as an ignition
energy carrier, particularly with coal-dust firing.
It is therefore the object of the present invention to use a
solid fuel as an ignition energy carrier in coal-dust annular burners,
..that is to say burners of a special construction. .
According to the present inventioﬁ theré-is provided a method
[ of igniting an air/coal-dust mixtufe in a-coél-dust annular burner which
in opefation-has a flame with an internal.return-flow.region, in which
the ignition energy is introduced centrally into the internal return-flow
region of the cdal-dust annular burner flame, characterised in that the

ignition energy fo: the.aunular burner flame is applied by a dust

igniting flame obtained by combustion of a fuel dust.




_

.in operation has a flane with an internal return-flow region, in which the’
gition energy is introduced centrally into the internal return-flow
¢gi on of the coal -dust annul ar burner flanme, characterised in that the
ni.ti on energy for the annular burner flame is applied by a dust igniting
f¥ame obtained by conbustion of a fuel dust. 2 Preferably, the
dust-laden air - dust weight rapio for the dust igniting flame is |ower .
(0.5 to 1.0) than that of the main burner flame (1.5 to 2.0). In order to ™%
increase the dwell time of the individual dust particles in the ignition
region, it is further proposed that the axial conmbustion air conponent for
the dust igniting flame should be snmaller than that of the nmain burner
flame. |n or dRyefegabli,atbe duss-Lbaden eir axdust owiplst i on air conponent for
the dust igniting flane with respect to the resulting one ainmed at, the -

t angenttatiiocfarthe i dustaignitdnpotiame indowpe dQsP tqdi-0) nthan| that ofoul d be
greater than that of the main burner flame. In the nethod according to the
i nvent i Gi¢, meik byxaer f3ame | (g5t tmPe0Vs preferably operated with a lower air
nunber ([err]_= 0.8 to 1.1) than the min burner fjaqegéierr] - 1.1to
1.3). The igrn &Fdex toningigase|the AueHetime phshe adividualadust ectrically,

oil-electrically or pqrelé/ electrically.
particles in the ignition region, it is further proposed that the

axial combustion air component for the dust igniting flame should
be smaller than that of the main burner flame.

In order to balance the smaller axial combustion air component
for the dust igniting flame with respect to the resulting one aimed
at, the tangential combustion air component for the dust igniting
flame should bé greater than that of the main burner flame,

In the method according to the invention, the dust igniting
flame is preferably operated with a lower air number (A. = 0.8 to 1.1)
than the main burner flame (A = 1.1 to 1.3).

The igniter of the igniting burner can be operated gas-
electrically, oil-electrically or purely éléctrically¢

Preferably the igniting burﬁer-flame is supplied with combustion
air througﬁ the core air passage of the main burnmer..

In addition, in order to reduce the expense to a minimum,
it is proposed that'the_igniting burner flame should be operated
with the main fuel., In special cases, when this is necessary for the
reliable ignition or the ignition stability, however, a fuel dust
differing from the maig fuel in grain size andlor'consisﬁencf may

be used.



Preferably the igniting burner flanme is supplied with conbustion air

t hrough the core air passage of the main burner.- In addition, in order t
reduce the expense.to a mininmum it is proposed that ‘the igniting burner
f1 affe shoul d be operated with the main fuel. In special cases, when this is
necessary for the reliable ignition or the ignition stability however, a
fug)- dust differing fromthe main fu? in grain size and/or consistency nmay
be used. 3 Although a dust flane displays a nore sluggi sh behaviour with
regard to its readiness to ignite than the gas or oil flanes hitherto used,
al l owance can be made for this circunstance by influencing the igniting

burner constructi On thbydtPs méi%%‘ggﬁ%ﬁ st B&; r?e' Qiﬁ%’gqsﬂ %% 18 s of a

dust igniting flame to Ignite an ate I gnit ties can

be count er actgeh i fedal £PNTE I HGIERE P bNELAIE Ofad Rfe RIS owﬂemﬁsused as
a basis for the igniting burner. Thus. according to the nethod of the -

invention, thethawddchsés, AXienERd ¢dh taendia’ B6F ﬁ?ﬁknéiﬂ:'uﬁsizéhdius} dust
flames in the annul.ar burner. A coal -dust annul ar burner. of known

~constructi on jwel fer@Ang OtHet h@ﬂliﬁugnmmdtsmguéﬁotnhe burner axis and using
t ke prinC|pIe .

It has been found that the relative unreadiness of a
- dust igniting flame to ignite and the associated ignition
difficulties can be counteracted if the construction principle
of the main burner is used as a basis fnr fhe igniting burner.
Thus.acco;ding to the method of the invention, the burner is
extended in thn burner principle to dnst-dust flames in the annular
bnrner. - |
A cnal-dunt annular burnex of.known consfructinn with;an
igniting buiner disPnsed in the burnef-axis and using the principle
of the method according to the invention is illustrnted in- the Figure
and_deécribed below. |
The annular burner openated with coal dust consists of a
central core air tube 1 which is-used to rece1ve the dust igniting
:burner. The dust igniting burner consis;s of an_igniting dust tube
3 which is disposed. concentrically round an igniter tube 2 and which
- . - in turn is surroundg&fby a-jacket.éir tube 4 with an.axially
displaceable.ringnnf swirl vanes 5 disposed at its air inlet, the tube
4 having an outlet 6 widening out in a taper. Régardless of-tne'_
constructive similarity of-the igniting burner to the main burner,

there are however necessary differences in construction and operation.



et hod. according to the invention is illustrated in the Figure. and
.bel ow. The annul-ar burner operated with coal dust consists of a
alLscore air tube 1 which is used to receive the dust igniting burner.
g_dust igniting burner consists of an igniting dust tube 3 which is

di sposed concentrically round an igniter tube 2 and which in turn is

surrounded by a jacket air tube 4 with an axially * di spl aceable ring of- -
swirl vanes 5 disposed at its air igiet, the tube 4 having an outlet 6 >
. widening out in a taper.. -Regardl eSS of the constructive simlarity of the

~igniting burner to the main burner, there-are however necessary differences
I n construction and operation.. whi ch are specific to the nethod. The

constructignal differences consist .in the formation of the tapered igniting
bur ner out"fq%f‘ 62T ﬁBe‘é’&ﬁg 5?195%3 IBi‘tl?/ﬂ%’ch' is generally greater than the cone

angl e of the maif burner ouile .Furthernore, the ratio_of .the._axial
l ength of the oﬁeef‘"%sg? ¢ Jo“iah‘eZ’d#;eﬁSf‘%?s SPREHY f’%cé'éet LIRS s great er

0.75 .1 han .t hat. of B .4)  Furth . i
( to llih%) ngeﬁtgfl:]:égar%ld:%%gmug‘ngglonuttigur:. ,r tiuQ cc)n grgéltper ggg@ﬁ% %g'?i gﬁre arr
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tube i s absen in rner Wi t’h a vi ew
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les Int t that the ignitin ust flame,

af ter enengl:plefi0u e RUENPTOLCONP dfial N BRA A5kl bulthE: R Pyragr flame

t hrough " .

diameter of the jacket air tube is gre#ter (0.75 to 1.5) than that of
the main burner (0.4). Furthermore, the core air tube is absent in

~ the igniting burner with a view to producing a righ mixture of dust
and air-which.is therefore readier to ignite. A further comstructional
difference lies in the fact that the igniting dust flame, after gmergihg
from the burner cone 6, in éonfraét to the main burner flame through
the main burner cone 7, is protecﬁed from ag;excessive heat loss
which hasﬁg favourable effect on the readiness to ignite and the
ignition sﬁability.

A constructionai—featuré specific t# the method is also to be

Jseen.in'the fact that the combustion air stream;fOr the igniting duét

. flame is supéiied to the igniting burner through the core air passage
of the.main'bufner and can be-fegula;ed.through a separate regulating
membex in&ependently'of the jacket air stream of éhe main burner;,

- | | The Operatioﬁal diffefencés of'thé ignition burner in.comparison
with. the main-pufner consist in that the dust-laden air - dﬁSt weight -
ratio‘to encqurége'the-reédiness to ign%te is selgcted considerably
lower (0.5 t§ 1.0) than in the main burﬁer (1;5 to 2.0). Furthérmore,

) tﬁe dust igniting fiame is operated with a lower air number ( X\ = |

0.8 to 1.1) than the main burner flame (A = 1.1 to 1.3), with the



~

thé main burner cone 7, is protected from an excessive heat |oss which has
a favourable effect on the readiness to ignite and the ignition stability.
A constructional feature specific to the method is also to be seen in the
fact that the conmbustion air streamfor the igniting dust flane is suppl i ed
to the igniting burner through the core air passage of the main burner and
can- be regul ated through a separate regulating menber independently of the
jacket air stream of the main burner. ®re operational differences of the
ignition burner in. conparison with the main burner consist in that the
“dust-laden air - dust weight ratio to encourage the readiness to ignite is
sel ected considerably |ower (0.5 to 1.0) than in the nain burner (1.5 to

2.0). Furt herdﬂjaer. thﬁe bR idub Blaild ARt ePerteethifitlilg arllapwely air
nunber- ( [err] 0.8 to ) than the main burner flane ( [err] = 1.1 to

1.3), with therich %hgetwrat;hkaﬂilemeré Hgndted maké fEauily.e FaFtHRotgNithkng
flame in a rich range which therefore ignites nore readily. Furthernore,
the conbusti QmBustidh hlic ofatie Mdinchurfas Kisf Beffitendi 4irv @b Dedilty _
conponents, and the axial air velocity conponent is |less. than that of the
mai n burner admponeryl tamf thbinial heirdweldcityreonponkhie i3alés<s|than ofhaftuel
dust in the ignition region is increased and so the ignition stability is
i nproved. Theft ahgentihabummiet aelaoeesyltcofipdrient theoldwehe timbesf hadparwtic Lds
can be adjusted through the ring of swrl

: : of fuel dust in the ignition region is increased and so the ignition

~

stability is improved., The tangential air velocity component,
j on the~otﬁer hand, which can Be adjusted.through the ring of swirl
vanes 5, is greater than that'bf the main burner so as to ensure that
_ the resultingwcombustion-air-velécity vector whieh predominantly
influénces the-tﬁrﬁulence-of-thé mixing qpératioﬁ is always kept

e

within the optimum range.- -

In additiqn, the mode of op;ratioﬁ of the igniting burner
can differ_ from the main bhrne;,iﬂ.speéiél cases in thét it is
Operéted with a fuel duét.diquring from the main-fﬁel in grain size
and/or. consistency, if this is_neceésary for réliable ignition and
the ignition staﬁility.
- « The main burnerrconsists, for its part, dot only of a core

air tube 1 with an adJustable supply of air 8, but also of a dust-

'.laden air tube 9 whlch is disposed coaxlally and which is connected

LI

by a dust dlstrlbutor chamber 10 to the dust conduit 11, Disposed
coaxially round the dust-laden air tube 9'is[a-jacket air tube 12

which is connected through flaps_13 to the main air passage 1l4.
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vdnes 5, is greater than that of the main burner so as to ensure that the
ei | ting conmbustion-air velocity vector which predom nantly influences the
ur ence or the m xing operation is always kept within the optinmm
In addition, the node of operation of the igniting burner can
differ fromthe main burner.in special cases in that it is operated with a
fuel dust differing fromthe nmain:fuel in grain size and/or consistency, if- ", .
this is necessary for reliable ignitfon and the ignition stability. The el
~main burner consists, for its part, riot only of a core air tube 1 with an
adj ustabl e supply of -air 8, but also of a dust- |laden air tube 9 which is
di sposed coaxially and which is connected by a dust distributor chanber 10
to the dus dujt LD spose ' roungd. the dust-laden.ajy. tube 9
is aj acke{\ %ﬁ% Ftbse‘ﬁb Y/ﬁ%e%hef’sqggﬁ'?%‘c%%&% htr?'gug%‘:k{él%a%%r féo k) atxﬁgi{ in air
passage 14, 1.Aqfidid S \ , i hacket .alr flows
axi ally, c‘z.i?]n t;Dg é#sl{)ll g%&é af{lia’f I@th ﬁ%%%gﬁiégag]quaWts§El%#lmgp]ilﬁd%% gs t%’a and
the hand wage] whde1 WS | ARKSheRlY aPRSHALSd &8 35 CORAE Orfd Qo AIE SR ON
e _ ‘; cldt a ?3:?%7 %%- g §s.<§ﬂ: EL&H thOrhd1Rofi ;he

chanmber through the main buiner out ich widens out 1n a taper.

ring of swWgdnpean@srohghafft hben GRPhERIuRIEDS AU Sliadn SN £n theafr mation o
of a return flow zone encouraging the ignition of the main burner 1n known

manner. Thendrgiife oy BRirOWehes 15 bafid "BREcOfical burner outlet 7 ensure

the formation of a return flow zone encouraging the ignition of the

main burner in known manner. _The main burner outlet 7 is made of

ceramic composition for é#ample; it is installed in a tube basket 19
. ﬁhich is formed from the tubes of the wall ﬁubing of the combustion

chamber.
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.cefam c conposition for exanple; it is installed in a tube basket 19 which

-is formed fromthe tubes of the wall tubing of the conbustion chanber.
L M S CLAIMS: 1. A nmethod of igniting an air/coat=dust—m-xture in a
.coal ~dust annul ar burner which in operation has i nt er nal
return-flow region, in which the ignytion energ“mgma m entraIIy

into the internal return-fl ow region of the coal* urner

f terised in that the.ignition energy for the annul ar bur ner
flarre |s ap |ed by a dust igniting flanme obtained by conbustion of a fuel
dust. 2. A method as clainmed in claim1l, characterised in that the
dust-laden air - dust weight ratio for the dust igniting flame is |ower
(0.5 to 1,0) thamddhed &F ipheei?R Bn LATPEEaT-dB9E fikeard AnZa0) - 3. A

nethod as clained in clains 1 or 2, characterised in that the axi al

combust i Q&Ia'dhsﬁoimﬂilﬁf‘tbufrﬁér %@cﬂuﬁ{ oPQf‘ééi'nghId @aMB1dne SMal I er than that
of the main burner flane. 4. hod as clained in any of clains 1 to

3, charagied Iaﬁednﬁé}nbbaiemﬁ-nweégmal SORMISH Ok BpAitGRRPeNGRY {91 the
dust igniting flanme is greater than that of the main burner flame. 5.

A et hod ja6rddudkdBsbnitBably ififo thai ifteknbD rhturfhEloACtEFioReof the coal-

-

dust annular burner flame, characterised in that the ignition energy

o

for the annular butner flame is appliéd by a dust igniting flame obtained
by combustion of a fuel dust. .
2. - A method as claimed in claim 1, characterised in that the
dust-laden air - dust weigpt ratio for the dus; igniting flame is
lower (0.5 to 1.0) than that of the main burner flame (1.5 to 2.0).
3. A method as claimed in claims 1 or 2, characterised in
that ;he axial combustion air component for the' dust igniting flame
is smaller than that of the maiﬁ.burner flame.
G, A method as claimed in any of claims 1 to.3, characterised -
in that the tangential combustion air component for the dust ignitigg
flame is greater than that of the main burner flame.
5.. A method as claimed in any of claims 1 to 4, characterised
ih that the dust igniting flame is operated with a lower air number
(). = 0.8 to 1.1) than the main bumner flame (A= 1.1 to 1.3).
* 6. A method as claimed in any of claims 1 to 3, charaéterised_
in that the igniter of the igniting burner is operated gas-electrically,

oil-electrically or purely electrically.



. at the dust igniting flane is operéted with a lower air nunber ([er;'r]'*-"
E o0 1.1) than the main burner flame ([err] . 1.1to 1.3). 6. A

“metbod as claimed in any of clainms 1 to 5, charactef) m i e
igniter of the igniting burner iS; oper at ed gas- el ec“m |||||u“||mulm
oil<electrically or purely electrically. -~ C7. * Anet hdd ds ¢l ai ned

in any of clains 1 to 6, characterised in that the conbustion air is g

supplied to the igniting burner flame through the core air passage of the* ~

mai n rner. ,8 ﬁh i } n j . 7,

char a(k:)}t{eri seél F‘ﬁt}tl%ataét e pgﬁi??r?gbg&uﬁg?i% ;lrrgoioés’ %iﬁ%#%%géléﬁh the main

fuel. Q. o HaQdi sgnid i L/ GRal - : '&q]ié e in a coal -dust

annul alr% Bﬂﬁletr c hich i Jﬁ&{)ﬁelr ajtgl ﬁgﬁ%ﬁkélg%e&ﬁgﬁkér%l n gr nal return-flow
regi Orblaﬁ!ébé{z%%h?éﬂdc@ée-Qﬁ&e%é&%&@r@f @RS GhdACHuMd) reference to the
acconpanyi ng drawi ng. The text of the specification has been reproduced by

phot oGnpyi NG A heeiRddlabCeitihe@ idialf! of ¥RESRY i1Pto 7,) ChiRYcteeDi& N a few
anmendnents which are difficult to read. The original typescript

%?][I_t ai i RHat hdeeigRIdpBRirhe B Re LHTPRCAEM Meh NBePnelH FRELOf the Patent
| Ce ' :

% A method of igniting an air/coal-dust mixture in a coal-dust ;z

annular burner which in operation has a flame with an internal return-flow 3
‘region, substantially as hereinbefore described with reference to the
accompanying drawing.

The text of the specification has beem reproduced by photocopying the applicants original
typescript, 1% may contain a few amendments which are difficult to read. 'l'he.or.lgiml
typescript containing these amendments may be inspected on the premises of the Patent Office
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