SPECIFICATICN FLUI-D-DI STRI BUTOR, BURNER APPARATUS, GAS TURBINEQ,ENGINE AND
GENERATI ON SYSTEM 5 TECHNI CAL FI ELD This invention relates toya burner

appar at us cogmmHuM%WWnner tube defining a second channel and an outer
t ube definin nnel 10 s b 12,9&&(9 i nner tube, air supplying
means (an exanpl erseferoxygen- cont aP ‘Fl’éb:érb pl yi ng nmeans) for supplying
air (an exanple of oxygen- containing gas) to the first channel and the
second channel, and gas supplying neans for supplying fuel gas to the

first channel anELUDEETRBUmrBﬂmMRKFPARATUSﬂAS r the

second channel being used as a main 15 combustion channel and the ot her
bei ng used as a pilot cofiDGHNDANDOOGENERATION SYSTRMSst i on channel and
t he pil%% conmbusti on channel receiving the supply of fuel gas for
conmbustithg it. The invention relates also to a gas turbine engine

I ncl udi ng sahﬂagﬁ@ﬁf¥ﬂggiﬁ£@§us and a co-generation system including the
gas turbine e ntion further relates to a fluid 20 distributor
for use in such gas turbine engine including the burner apparatus, the
co-generation systemincluding the gas turbine engine, the burner

apparatus, the di stThisuinventien rglades poadrraer afpaidtus eompaiif) sn ihied udi ng
first and second channels through which a first fluid such as air is

caused to fl| dwbedefininga S@h@mhehal(xml andaamp louter tubleudefiihg ranfitst dhianaehh 25
whi ch econd flu gﬁ geb as is caused to flow, sq that the
di stributor & H%“éig?% ?H’én‘F‘h \ibe, AT syEplying means, (ag |ofyetygeRn t he
first  channebnaftidggass Safing " HaahL) PR R Bh Startple of oxygen-

containing gas) to the first channel and the second channel, and gas

supplying means for supplying fuel gas to the first channel and the second
channel, either the first channel or the second channel being used as a main
15 combustion channel and the other being used as a pilot combustion channel,
the main combustion channel and the pilot combustion channel receiving
the supply of fuel gas for combusting it. The invention relates also to a gas
turbine engine including said burner apparatus and a co-generation system
including the gas turbine engine. The invention further relates to a fluid
20 distributor for use in such gas turbine engine including the burner
apparatus, the co-generation system including the gas turbine engine, the
burner apparatus, the distributor being disposed across three channels
including first and second channels through which a first fluid such as air is
caused to flow and a gas channel (an example of fluid channel) through
25 which- a second fluid such as fuel gas is caused to flow, so that the
distributor distributes the fuel gas inside the fluid channel between the first

channel and the second channel.
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The burner apparatus descri bed above is used as a burner apparatus for a
gas turbine engine used in a co-generation systemor a burner apparatus
used for an incinerator. Wth this burner apparatus, it is necessary not
only to adjust the Tneolily e a f to thg 5 main
conbusti on channel g\lg%ﬁe pi @P%%k‘gug{a@\begh%%‘& ,tigi Hgéiﬂ:c%?r @aﬁ%‘gnew th

i ncr ease/ decrappmeatus forea gREbIGbiRNeh@Ead dsd BS 8Ud-HdheIR8 %?Eﬁ'fﬁtdroé‘ Wi th
mai nt ai ni ng appropriate equivalent ratio for the main conbustion channel
and the pil otbursehepparatus haedfor anbintinerator: oWatlj this buberfdpparatnpitiss of
the air to be fed to the I n conbustion channel and the pilot 1

0

conbusti on cHEGRISATY aghorly; toadinsttheiflow amenntsofitheduelgastojhefedsother t he
flow arpunt s te the,mai.n conqustion.channel and ihe pil ot
combust irggn c%%%%‘e%ﬁﬁ%&ﬁ@w ?%b‘t?ﬁ@@uﬁh&smr%wgﬁw Oﬁé@aﬂ%ﬂ iR AGCOLALARCE ye|
gas supply | iyigh ifcrelSe/d8irBastibghstd | k8T fuel gas 15
supply line to the piigeo{i@dgg%bustiorgoc é‘%ﬁgmgé%@gg’é%‘?’{}@ §?5&s§&%‘?“?§°‘hake
the adj ust newith ahaiiteifihgveppropriate efuivaterdtupitid®sr tRe AR BOALESHGHST i on
channel and tgo the pilot conbustion channel, independently of each other.
However , accd’f‘épﬁgl fgdt the pilob combustion cehamnelabut elsaso tadjustatheiflovent  of

the supply ampunt .of .fuel .gas,t he first channel and that to 20 _the
second chann@m?wtﬁeé(gﬁaéﬂﬂgg) W?‘ﬁi te the Biadn combristign ¢hanaeland ghe pilot

i ndepenggent | voRfbuSé , the adjustnent operation was troubl esone.
Further, in the ggsgﬂgpg{lﬁg'burner apparatus of the above type which

ef fects pilot conbuStnweshtivicllypiin 6RHRUSS inAke (AR ﬁﬂﬁékﬁieﬁmrﬂﬁe (ﬂogf uel
' 2

gas respectively to the main conbustion channel and to the pilot
combust i on cleamats Hlethecfitrleghs to 4becuant icambwkstitn chanesk entdnthehgilot

combusti on | oad rehatiée t gnéat ed conbusti on Igfd. In association with
such decr eas&OMPUSHAR & B{‘}P&’ Rmaeunt; adjugns yakke veas previded in arfaekuppl y
amount to th i ' a | i N..st abl hl ot nbusti on.
vor sover v ZERSuBpRARAS the S0y ol BAMEN bt 8°n Gulle?imEP B N |
fuel gdd and sapply linets the piddtecomtnnion dfindR], trespddvaly, 62816 milke Y ch

adjustment of the flow amounts of the fuel gas to the main combustion

channel and to the pilot combustion channel, independently of each other.
However, according to the prior art described above, as the
adjustment of the supply amount of fuel gas to the first channel and that to
20 the second channel in accordance with the combustion load are effected
independenﬂy of each other, the adjustment operation was troublesome.
Further, in the case of the burner apparatus of the above type
which effects pilot combustion and main combustion, the supply amounts of
fuel gas respectively to the main combustion channel and to the pilot
25 combustion channel are reduced in association with decrease in the
combustion load relative to a rated combustion load. In association with
such decrease in the supply amount, it is necessary to increase the supply
amount to the pilot combustion channel to maintain stable pilot combustion.
Moreover, with such burner apparatus, it is especially needed to

30 mix fuel gas and air in a reliable manner inside the first channel in which



2 the main conbustion is effected. For, if they are not mxed well, there
occurs unevenness in the equivalent ratio in the fuel-air mxture .
containing the fuel gas and the air in a mxed state, so that in a region

of a higher | L0 Lhi gh-t enpepat u combustion. wi,l | ocgur,
resulting in ﬂ%u#n\r??rl?gélg@hoﬁbg eg%ﬁ{ee at |€%’d‘ﬁ§}ﬁ?§f ?r%@etrna}rxﬁg Vot ere
conventional ieURe(neRRMESS HBtheSmaRsleht téﬁd:hﬂt}Te bl aft xﬁB&P%é’ %Ax#t%jﬂéo‘“ ded
within the conbustion channel for receiving fue gas supply defines®a
plurality of thepfie) gapemidnge airrianganixed stats)sosthab iff o reglins ®Par High@rt he
fuel gas through the plural openings to the conbustion 10 channel. In this

case, the pl uPEIValgRh| Xatiop dighréemperatupe: momhustione will oosestry aasulsinge inn t he

directiog of air flow the canbustion channel, so as to discharge the
f uel gasgi n tﬁlg%agﬁény(ﬂ’égﬁﬁﬁ%ﬁg tr. Wth this construction, by

di spersing the supplas-si; ’E‘dtl@éoﬁ@nhﬁﬁafgiéﬁﬁim%g#%%ﬁgpu}:‘%?sygwtgﬂﬁx ar at us

was designed to inprove t m X1 ng degr ee fuel

s G Wth stk sgply dineqsievided iehinPfHRadoi Esti o cHmel £ b’i;@/ﬁll L
gﬁi formty in‘%\’he supgl ef)p;i@f uel gas to the conbustion phgnr?gfl preow di ng
a plurality ogassiﬂwﬂxld@%@eﬁ aplurabity ohsupply phyninigs exradgedindlisparatonefof or t he

' i ded | bl e. However, as the total
20" amunt of BadiatgHe e Hudlogas thiwehothe Bhahopshings ton i epmbustion d
d I hgd i the, supply openings is incyeased,
i te t g(ra(r:noi]rrgs Inéglcaggﬂégp; gﬁ'?segg%é%gs{)uﬁgiﬂsﬁ?pyr é’ieﬂ%géaﬂ? Qﬁﬁ‘b‘?‘i @pg‘? ng. As
a result, thed@vitstests sideGhahs dikeRfi6s 5E4R flo%sih ﬁfeéoﬁ@q{%#@ﬁ!cclégflﬁ@;gb ggz -

Then, in order to discharge a predeterm ned anount o _
becomes neces@aflischargeuthd fuelhgas irel theasame t direotionnas etheedirpr &gk his nt o

the supply line, thus requiring disadvantageous physical and capacit
enl arggﬁeﬁt nstrucy ’WU%BP%“ the-swpiloef fuebeas tothe coppmstion shannel,

; . oo . i ndi cat i ‘
concentr ati o tEPpBRtab A lpdBhéd 1d BRPERRIER JABRE Whetae Briyefh ke &t
15 and the fuel gas G.
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With such conventional burner apparatus, in order to achieve
uniformity in the supply of fuel gas to the combustion channel by providing
a plurality of supply openings for one supply line, it is desirable for the
supply openings to be provided as many as possible. However, as the total
20 amount of fuel gas to be supplied to the combustion channel is determined
in advance, as the number of the supply openings is increased, it becomes
necessary to reduce the opening area of each supply opening.
As a result, there occurs increased pressure loss at the supply
openings. Then, in order to discharge a predetermined amount of the fuel
25 gas, it becomes necessary to supply the fuel gas with an increased pressure
into the supply line, thus requiring disadvantageous physical and capacity
enlargement of the gas supplying means for the burner apparatus.
Incidentally, the equivalent ratio represents an amount indicative
of concentration aspect of the fuel-air mixture of the fuel and the

30 combustion air and this is defined herein as follows.



30 conbustion air and this is defined herein as follows. 3 equivalent ratio
(fuel concentration/air concentration)/(fuel concentration/air
concentration) st Each concentration is represented in the nole val ue, and

(fuel concentrat.i ir ncent ragd gn) st i .theoretical fuel-gjr. ratio.
This 5 theor etela{é%&érﬁel 1%]%'9 ratio @ t ﬁgnﬁ%ﬁﬁéﬁ?’pﬁ‘? i ofORCANtEAIY an
amount of f%nc%&aﬁbﬁ/aﬂﬁ%ﬁgng%ﬁgg%pﬁ' ete oxidation of that anount of

fuel. DI SCLOSURE OF THE | NVENTI erefore, an object of the present

invention is to proWadh coricentrdtioni it féppededitedvih Cihealrlold\sraRas Yarsd Eifel ment
of the supply amounts of fuel gas to the main conbustion channel and the
pi | ot conbustGonserrationlair ¢opeandratipm. of. ivra theoretiodlufidlair lratid. arfhishi ch

al so allpws ipncregse,in .t he i stribution ratio of the supply anount to the
pilot co ust&‘tﬁ’ﬂr%r’f%ﬁl@ﬁ rp5lo 48 4H8; concenirafion, rate hefween qn; amoyapefy

anount, as g]-]_p]F I rner. s . using,t i stributor, a
gas turbi nem?r?ls} %lzdi nc %"fé‘?ﬁég’?‘ﬁ’é‘%ﬁg‘?%’%ﬁ%@@iﬂ%%‘}%’g‘té’?f‘b&generat I on
systemincluding the gas turbine engine. A further object of the present
invention is to provide a burner 20 apparatus which achi eves reduced
pressure | ossD OSURE QIR THRENVENTHN i s supplied to the conbustion
channel and which al so achi eves superior mxing of the fuel gas and the
air. In order to acconplish the above-noted objects, the burner apparatus
accordi to the pr nt. i nventi.on is,characterized in that said 25 gas
suppl yigg neans incﬁﬁgﬁesfog’&nu?lgﬁ&t e preSFRt Wvenfen ds 4p Pry gy did

di sper si on i nigtrifitl i ' ' f Jarh PN Sqﬁ?ﬁp i nd the
pi |l ot conbusti on chgﬁ%@i gﬁ%ﬁ@??{?ﬁgdjgfgl“ utor | ug#lﬁgﬂgwgfhggppl y
openi ng for gopphei n@inheorhbestigaschaninel t fed nthien wlarbeghbastici adiigine a
supply line for sypplying the fuel gas present inside the gas channel to
the 30 first ‘fﬂ@ﬁﬁ gdEriththe eombustion load and gvhich also allosrsiocrensd in the he

supply line distribution ratio of the supply amount to the pilot combustion channel in

15 association with decrease in the supply amount, as well as a preferred
burner apparatus using the distributor, a gas turbine engine including the
burner apparatus and a co-generation system including the gas turbine
engine.

A further object of the present invention is to provide a burner

20 apparatus which achieves reduced pressure loss occurring when the fuel gas
is supplied to the combustion channel and which also achieves superior
‘mixing of the fuel gas and the air.

In order to accomplish the above-noted objects, the burner
apparatus according to the present invention is characterized in that said

25 gas supplying means includes a plurality of fluid distributors arranged in
dispersion in a peripheral direction of the main combustion channel and the
pilot combustion channel, each fluid distributor including a first supply
opening for supplying the fuel gas into the main combustion channel, a
supply line for supplying the fuel gas present inside the gas channel to the

30 first supply opening, and distributing means incorporated in the supply line



4 for distributing the fuel gas into the pilot conbustion channel so that
the distribution ratio of the fuel gas to be supplied to the first supply
opening is increased in response to increase in a total supply anount of

the ruel gas 5 b Eaheca B A ol bl SebREshdy' T
response 10 ishiRitfon tdtid dFthethal eSS B o thURLGSaonlGodthBTS

apparatus according to the present I nventi in ad

appar at us conatreased dm regsunse te dneease in iaStotal §uifply aekRAimtCifahiez®d] kRs t hat
the first channel is used as the nain conbustion 10 channel and thé second

channel is udsemdbetgas chanpel @Uhm}wmﬁlym&séﬁbuﬁd'ﬂnaaﬁbsfﬂmﬁu&ﬁash@ first

hannel Wused.as the. main,c ustiqn channel receiyes air fromthe air

(s:uppl yi n% rreah?ssﬂ)rpgleggegw SE\F‘%QPqY [P RN 1S d@&@%?éé’éﬁ%ﬁ%e de depreagers

channel via tiﬂ%@%&tﬂﬂﬁﬁ%l&iégﬂo ns, so that the fuel-air m xture of the.
e oduce

~air and the fu gas I's d'therein and this fuel 15 air mxture is
ignited to provide Faithe? OfHRUSIIRR aPbatdieis dé8drafid tdine é%enf M enltfonOt her
hand, the second channel used as the pilot conbustion channe recelves the
air fromthe iai addiﬁq:xptqthegbummmmppanhwe@ehsmactiadrsdeécbibeﬁlﬁbbv@ﬁ§ fuif&;h@iﬁen_t
inside the gag channel /via the gas supplying means, so that the uel -air
mixture of {/fhaERGieRzed tp dhpg dhe Besti chasngliag awedhay she gt combustiat 20

I xtur HESarss . ! ! Hagi ot oS |
and, "t i gas DRl M8 EsbtY shipR 8 hsFEAT e i Bratiistion shandsht oo 1 or
suppl yi ng the fuel what 59 th"@yBhE £} h@Pl%Q&%ehtuﬂgﬁ?%gﬁonéBhéﬁn

conmbusti on channel and adapted al so for distributing as present

i nsi de the gahanhehreebiveehirfeomtthe aimsupplpingunbaenasd sslesailsh S fulaE pi | ot
conbustion channel. That is. as the fluid distributor includes the
di stri buti ng GRsAresentdnsidethe gas ahamnel vimshe gppsypplying means,woghat the t he

fuel i nsi , | to,he i n conbysti channe] vi he

Tt suppr yUgEe R P G oo bsr i s RodRood herid ahitte Bdine i n

conbustimpn chappgkndRdisdkifted % pRovide Rhinc SHPSIEE of AR AR 2l Hikflfe: the
On the other hand, the second channel used as the pilot combustion channel

receives the air from the air supplying means and receives also the fuel gas
present inside the gas channel via the gas supplying means, so that the
fuel-air mixture of the air and the fuel gas is produced therein and this fuel-

20 air mixture is ignited to provide pilot combustion of the fuel-air mixture.
And, the gas supplying means comprises the fuel distributors
adapted for supplying the fuel gas to the main combustion channel and the
pilot combustion channel and adapted also for distributing the fuel gas
present inside the gas channel between the main combustion channel and
25 the pilot combustion channel. That is, as the fluid distributor includes the
~ distributing means incorporated within the supply line for supplying the
fuel gas inside the gas channel to the main combustion channel via the first
supply opening, the distributor distributes the fuel gas to the main
combustion channel and also to the pilot combustion channel. Further, the
30 distributor is constructed so that the distribution ratio of the fuel gas to be



30 distributor is constructed so that the distribution ratio of the fuel
gas to be 5 supplied to the first supply opening is increased in response
to increase in a total supply anount of the fuel gas fromthe gas channel

the first susbPyIGhenERt iret Sl bt incopeih Hbmed SRl I 101 a
SyppLY. amountiotad sEBBlyhblnt bf theFuBPkad EORTHA R4 RaAfll Bl LA CRURP e 20U

of the fuel gas to the malin conmbustton c e sup Unt  of
the fuel gaslisteibutinpidtionofchetfustdartoteanpplicd 86 HRS Hist ening is

i ndependently of each other. Rather, adjustnent of the@g?gﬁ]ig%uti%n ratio
of the fuel ¢lgeransedienesponse htndecreaﬁebos%tw' dotad lsapplyl amount he pi | ot
combust i, on channel Jgﬁ?’ilﬁ(% accordance e.g. with_variation in the conbustion

| oad car be done si P 115 Bk pesessayy tonadiust she supply,amawatof dhe t he
fuel gas to a . Nbrreovesn i,th the burner arat us
accor di ng totfpﬁleéépgraéé)stg%tsm ?ﬁ‘v@%ﬁ’%ﬁ%"“ﬁ W&?@BEH&%‘P&HPRMW%’E? &g@\f {l%ﬁijt he
total supply gagayrhe hlot Bembusliow & t ' gRYaL ! ad,

t he supply ar%gunt o?(i’t ﬁe fuel g%s t%ﬁ%%eﬁg??ﬁvg?S&fé%% t%lﬁon c%ggﬁzel S

i ncreased to ophewi dRatherbidjuginient of shib digtributiontratio as the fil 88 Hetwbéon Wit h
I ncrease in tge tot.al supply ampunt of the fuel gas at the tinme of rated

conmbusti on | 488, maie sempustiopoehannel and| thppilad combrstion duarinedt in
channel 4 s i t hereby to.uniform |y the fuel, gas,to, the main
COﬂbUSt]idO?l L%%%‘%??ﬁg%ﬁ'gt Wét%p%/%?mgb’lrpo (’l‘%‘f‘ﬁu ) f §%n§§d9 e%HnPb’alPSf ze | ow

NOx conbust i jwdthden @8thd Mél's%ipblfrbiﬁtoﬂﬁﬁof fle ﬁslﬂotthema asSH&fndl P! €
| r e I Cl y O

construction, It is possible to achieve ghe enc er a W de

conbusti on | doreomeryavith thebdinérappasatuseaceoritg ab the pafsettitvehitishdin
di stributors for supplyi na the fuel gas to the main conmbustion channel and
the pilot cof§sediaten wath decrenss imthe tntel sunnly eaneurndrf thedupkgapatthd

the fuel gas B BB ctBBReaeR FiadiitBF PrBep! GRoNR BhieHbie SRS aFSRPHBGT | on
it gt gr g\r)lfﬁdgai RombAEHLSE chin A8 HebadA%o ph6vibk sBib1E Bﬁ@%&ﬁ&&u%‘ﬁ?%%&easﬁ her eby

In association with increase in the total supply amount of the fuel gas at the

time of rated combustion load, the supply amount of fuel gas to the main

combustion channel is increased, thereby to uniformly supply the fuel gas to

the main combustion channel and the pilot combustion channel so as to

20 realize low NOx combustion with lean fuel-air mixture. As a result, with

such simple construction, it is possible to achieve higher efficiency over a

wide combustion load range.

In addition, since a plurality of such fluid distributors for supplying

the fuel gas to the main combustion channel and the pilot combustion

25 channel are distributed along the peripheral direction of the main

combustion channel and the pilot combustion channel; the fuel gas may be

supplied in distribution in the peripheral direction into the main

combustion channel and the pilot combustion channel, thereby to provide

good mixing between the fuel gas and air inside the main combustion

30 channel and the pilot combustion channel. As a result, uniformity of the



good m xi ng between the fuel gas and air inside the main conbustion 30
channel and the pilot conbustion channel. As a result, uniformty of the 6
fuel-air mxture can be obtained. Also, with the burner apparatus of the

present inve t he utgr, first channel and the inner second

channel , eit%ﬁélo%ﬁ%g?ﬁo 3?%%@']“ dmaly be used as the main conbustion
channel . However S ustlon
channel and the Inn@ﬁgg@%gﬂ%k&%@{ Eg&ﬂ%tﬁéeoglﬂﬁ@;b%s u%??nﬁ&%nlfnﬂg%)
becones possidukter fisst chanrdsnd e ihtet sadad chﬂnﬁéleeftﬂéieéorﬂbﬁs(ﬁon%‘ﬁ%l ! 0“
channel at the tinme of | ow conbustion load for increasing th

di stri but | on may beuséd asthd malin gambhstion dmxmdlotHownbembymmgCﬂmﬁér

t her eby 5 e st bI e, pilat conpbustion in the pilot conbustion 10
channel . Yeshanne @ﬁ.tbewcemlwhﬁg chpaneg) and heum@ter serondahaggel he

[ nb d ch h
(r:rg Imr::us'f ?pnusf:aﬁanng’mp Q&PQE@%I@ ‘Eﬁmeq’?% bseﬁ(gtg% p(g{ss E H?er%@ﬁi}%%lér‘fﬁf M gas
channel i nt 0 ih iRe ikfsilot hmbUSibi B %t 186 Hifle smw@r?ﬁ&s&rggfjlgpaw

conbusti on channel , wher eby t gas channel, the 'on

channel and tihereeming tlreodisu:abuﬁﬁn afasionesfl ﬂﬁiﬁlélcg‘dﬁeﬁ)rlﬂhetM& &rBastidPm t he
inner side to the outer side, and the supply line for supplying the fuel
gas from t he channely shereby tto previde stahle pilop pepbustaen iy the pilotr coembustion
transv e thﬁ .ot conmbustion channel. Hence, the distributing neans can
be for F'@nea]t th| s 20 portion where the supply |l ine(s) transverses

t he pl|0t conbustl % ‘%tull]% gﬂ% ter fi
channel is used as e p| thlg)r%%ustlon IE]h nne {)llg%r?egr?grthge%%&d

channel is useﬂbasubﬂnehmmeloamhshe DindrsHeoed chahnélezfé)ﬂﬁas pRGS&inPbestich r educe
the length of an ignition g which is to be inserted |nto t he pil ot

conmbust i on cl§haAnBel, ﬂrlémoﬁﬁbf) e togingeitts gas tubecdqﬁgnngrthq gasshamuod] info thee i nner

tube and outer_tu ri be abov atu ving a circu] ar cros
section may AR %‘n‘Eetbeyg e{) as t?xe piot combust{on channel,
15 whereby the gas channel, the pilot combustion channel and the main

combustion channel are formed in this order from the inner side to fhe outer
side, and the supply Hne for supplying the fuel gas from the gas channel to
the first supply opening is formed to transverse the pilot combustion
channel. Hence, the distributing means can be formed easily at this
20 portion where the supply line(s) transverses the pilot combustion channel.

On the other hand, if the outer first channel is used as the pilot
combustion channel and the inner second channel is used as the main
combustion channel, it becomes possible to reduce the length of an ignition
plug which is to be inserted into the pilot combustion channel from the

25 outside.

Incidentally, as each of the inner tube and outer tube described
above, a tube having a circular cross section may be employed of course.
However, an angular tube having a polygonal cross séction can be employed
instead for example. |

30 Further, the burner apparatus of the present invention, in addition



However, an angul ar tube having a pol ygonal cross section can be enpl oyed
instead for exanple. 30 Further, the burner apparatus of the present
invention, in addition 7 to the burner apparatus construction descri bed

flow ng direction o e alr o5 inside epriot co o ecﬁlilgrﬁ%épnﬁhd a
comnicatl on denind aupphe iy b btage il St g ifePmLbpngecond
B edet cryt noq. st ance | o i e o Sep bl ng. O LoctL oot 1 be-Secan Suppl ¥
ST e J e b v e |
appar at us of QP%%@r@eﬁ?"lﬁaﬁs‘gﬂﬂp%&%%ﬁorgf&upﬂqﬁBBe?’élgpﬂncS’;/g‘b‘é-H"% &Nt the
peni ng Tor - 4F SOREBE Sty epehied 2Rd R A NRleior GG o HICSaERERRNT )

the recei vi ngpepiany agd ispagudoapaiebyad prédeteahinedndistant? ih (Bel 1S arkiHe
opposed to the second supply opening via the pilot combustion chapnel and
to whi ch t he diestinnroftheosecohd stipply qpenings thereds peadidedaretejvinglopehiing  gas

i i nt h h l..is djsch ed t hrough the second supply
oo il cne iSRS Wt e B s .
And, i d e
oi 1ot combust i on cnonaa itbAhEbuMAEF Sornld i thd Bipdth FIREGE, U edd

transver si ng tibe ipproviidebadjusdntotheqiih Rembiistibn RRaAAEN 4TIt PAY cRYnh8e air
current of the pilot conmbustion channel to the downstream side of this

pi l ot conbudnelvdes thmsesondisubply onenieg forodisclraggethecfusl gid to the piotr i ed
Firer suppl y SBBHFAGR cORN ] BibrermHine BEFTAG WRATAAR] 26 yehpaRian ohe
supplieds to %HE fHRieR tube opposed to the second supply opening via the pilot
combustion channel and to which the discharge of the fuel gas is oriented.
Namely, the fuel gas supplied into the gas channel is discharged
through the second supply opening toward the receiving opening to the pilot
combustion channel. |
20 And, in a second gas supply area where the fuel gas discharged in
the pilot | combustion channel is present, a portion of the fuel gas
transverSing the pilot combustion channel will be carried away by the air
current of the pilot combustion channel to the downstream side of this pilot
combustion channel while the rest of the fuel gas will be carried across the
25 air current of the pilot combustion channel to reach the first supply opening
via the receiving opening and will eventually be Supp]ied to the main
combustion channel.
More particularly, of the fuel gas discharged from the second

supply opening into the pilot combustion channel, its portion introduced

30 into the communication line from the receiving opening is guided via the



combustion channel. Mre particularly, of the fuel gas discharged fromthe
second supply opening into the pilot conbustion channel, its portion
i ntroduced 30 into the conmmunication line fromthe receiving opening is

Quppi et | nt QoriBERREEn Eiie Bie St Amte Preihi o Re kLB iatoregRa 1 i on
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Che. pilof - conmiuriasy il Rhskaoid Fangifhd BTN 00 MU RAE" o

hi gher the spat@édatedirntoetHelpdcedtge Spasing’ Beshpplied fohgheSpRMNEbriHRR o

opening, the higher the ratio of the portion of the fuel gas discharged
fromthe secshannebplAndgheigrgateo the supplytdreonetand ithe highmeithg spded of
t he fuel gas, the greater the

f
&.eit‘ Iritia f‘ﬁn%?{x@gﬁy&?@éﬁé@ﬂgﬁt 5 8errélsupnlgtopeeimspt1;el @ﬁbﬂt\ the ratinlat i f’h
[ YAl ' . 10,,Co the small er e
suppl y amoune P SREH 8 BELRIT 8 HEHARER o thg R D S PRERE B ¢ ne
fuel gas for enfier HedRclividdSpdihg. CRATAURLHIRN Q?ér'tpe-ggiggﬁ{ %%gﬂ%ﬂ{t he

burner apparatus, by sinply providing the second supply he

conmmuni cat i ortheifnel pas;ithg grbaterehei distribusfoeniatid of vhé fudd yel foi The dirst
construction, the distributing neans of the fluid 15 distributor may be

provi ded. Fursteely, oppringadhat 181 forj the |sidg wg tihe maénmolrrdlusttimnbukmirl]mel.
hannel,, i s rmal ly contained within a predetermnped range, so_that e.g.
tC hg po] It i 0 qnvlggsreis{,itglﬁgw %eﬂﬁééﬁ?p%@g’é’%gﬁg@%g‘tﬂqﬁaépg?ﬂ sgalitrtheae I
P : ; - ) » | suppl y
aount | of 20 altation nebibf e RE] 23 K ARG siddE e pibtn bR Il P et

the amount of the Thedefdrepin th@ Burnehappamitas,tyesldprefidingahBise@nd
conbustion channel and the anount of the fuel to be supplied to the pilot

conmbust i on c§HRBY openps wad thessommupicationdine havingotheareceiving bpening,

i ncrease/ decrease inp the fuel uppl unt.. 25 Further, the burper

appar atus of ' f)?cgjse“ﬂ?lp %V%W?%ﬁ%o nafggdiryf“?t uting means o tﬁ)e Hhald
15 distributor may be provided.

Further, the amount of air flowing in the pilot combustion channel
is normally contained within a predetermined range, so that e.g. the
positional relationshi_p between the second supply opening and the receiving
opening is fixedly established. Hence, by increasing the supply amount of

20 the fuel gas from .the second supply opening, the ratio between the amount
of the fuel flowing to the downstream side of the pilot combustion channel
and the amount of the fuel to be supplied to the pilot combustion channel
may be reversibly varied in association with increase/decrease in the fuel
supply amount.

25 Further, the burner apparatus of the present invention, in addition
to the burner apparatus conétruction described above, is characterized
further in that said fluid distributor includes a plurality of said first supply
.openings distributed in the main combustion channel in a direction away
from the pilot combustion channel.

30 That is, by using the fluid distributors mounted inside the main



to the burner apparatus construction described above, is characterized
further in that said fluid distributor includes a plurality of said first
supply openings distributed in the nain conbustion channel in a direction

away fromthe pilot conbustion channel. 30 That is, by using the fluid
di st ri but or s CEAERAN chanae WHE thephumalibynifist Fepplgieasnigsvlisibued in

I i f gl ' di | but ' t he di t) f
Phe il ot cobheBhehtRnakng Eoh"B% PISE chmbldion Rnahndl die, 55 8 patl 1

and second Cfﬁfﬁ&ﬁbﬁmﬁ‘h@%"teﬁfde chﬂHf(ﬂ’lraH;nEDé Qlert 3%e tgir"?ﬂgl%&ﬁt?éﬁfeﬂg can

be obtained, thereby to reduce the equivalent rati% I on

reducti on by fuelaair eixous ¢2onbée obtadhed) therebs! tdlielhéathodqilalehb @atis Ior
conmbustion. Further, the burner apparatus of the present invention, in

addi ti of to NOs generatiompeructiondycleast condnistiondast alsoddr atabikization of
characterized, i further, that the supply line is provided in
correspondengbe?%%b‘b?u%e 10 plurality of first supply openings. That

is to say, as the |, ' vided if,correspondence to ch of the
plurality of first Sgﬁ%%%& t%‘%i}ﬁ‘%ﬁaﬁ?ﬁﬁ%?%%ﬂ}kﬁygﬁs tHve! n, i ad 4 n

whi ch the fugh thaDurnep apphi-fdsicansiracibn dabiribedoibdve] $ cﬁb!lpﬂ% 243 NYS
via one supply line, it is posslb[e to‘redupe the pressure | oss I ch

woul d occur farther thapphyisngplyhkné ueprgaded in foirdspoidacet foceqehusitlid y of

first sypply .openings. Therefore, it beconmes possible to further inprove
t he uniﬁﬁrmwuiﬁltypg@ﬁ%ﬁfkonﬁél%n the air and the fuel gas inside the

T 0, COMDUEL1 o8 <Rl ke LGB LSRRI Sl S
T L7 S o R S T o A AR
construct i on ixleduch bieelfisdd @as is supplivdrtache pluedity of fitstrsupply opatingdeid | ui d
distributor iofle Cs%?)xs){yr ﬁﬁéﬁg issggsr;il}lg %(E ré({]u%estﬂg %lrzssluirg i)sss which would occur
15 for supplying the fuel gas uniformly from the plurality of first supply
openings.
Therefore, it becomes possible to further improve the uniformity of
the mixture between the air and the fuel gas inside the main combustion
channel while reducing the pressure loss, so that the pressure loss
20 associated with the fuel gas supply may be reduced while maintaining the
low NOx generation performance.
Further, the burner apparatus of the present invention, in addition
to the burner apparatus construction described above, is characterized in
further that the fluid distributor is constructed such that the supply lines
25 corresponding to the plurality of first supply openings are formed in a plate-
like member disposed within the main combustion channel with its plate
surface oriented along the air flow direction.
| That is to say, the plurality of supply lines are formed in the plate-
like member disposed within the main combustion channel in alignment

30 with the air flow direction, so that the plate-like member forming the supply
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25 corresponding to the plurality of first supply openings are fornmed in a

plate- |ike menber disposed within the main conbustion channel with its

plate surface oriented along the air flow direction. That is to say, the
dinthe plate- |ike nenber disposed

i f ply 1i for ) i S0
\?v!? L?lnl %eonsku}ﬁlsulg Ifg @Palwf&lﬁre _qr?cryr”ﬁow diracapentengs inispite oftheaprovision
di Sposed al o PpeIARePpEERY BBeR SR andRe Bepetes Wi BRe Bidloui si on  of
the plurality of s o N ' ' ' Lr.flow
e PO P e oo
t E ’ .
\'?Mhterlepore? Ptgribgppossi ble to .suppl_i;lthe fuel gasgur‘lli formy reIEIélti'veyto t he
2 16 ) gl e i s ey e
Further, In BI e of, .1 he provi si . . ; , ,
handl i ﬁ &2y eeﬁ%ﬂ%e INIng rdiow pr the wpains compusicay chamelher |
tﬁg bhpgefu;@ﬁﬁﬁéy%ogﬁitt?eofp{ S %Vi%{aéegﬁigg, 1iun aﬁg{di%i on .1 %o hrlle
bur ner apparatus constfuction e?crl e 3 ,plga]i:_ap EPEP%YZ Pn'2§ urt her
that the pl atemdling sweibembatentdiftePhssebly ¥r ﬂ{eﬁkylis%gh%%d.butms are

di sposed with each plate surface thereof oriented along the spiral

direction of the niurthenrthedmirner apparaths sﬁatﬁm@x‘b@erft_dh\é@@t_i@l,fiii?dlﬁiticﬁl ]
swrler for proyiding a swirling force to the supplied air. I'n suct
bur ner dppar PJg? £FapParatug copsavrden deseribed abovey is gharacterizedhim air to

betveen t he A trtnat t theriAaRRhe AeribARAR the BUERURY BfabufasliRusoth a6e
LU d di st Dot o I A DL Srlabp s3] OHbReohe thy SpirdChixklin, ' 10
20 the main ofthesainconhaste cleanhdl se apitd att axoafinsf aewitbpfRgrovidetgides
the plate-like nenmber formng the first supply openings and the supply
lines. Then?2 WINEW‘%&%? %m%@ eQt?’él_i-l i ke menber in alignment with the
iginr al jglirection of, L% YRR, ﬁﬁﬂgﬁ%'s,oa% Haa0nsL; p%'or{rli&esp tlh%ts%_i{']ﬂ(ge forxrgenber
to the air to be supplied to the main combustion channel to enhance the
mixing degree between the air and the fuel gas, the lean combustion can
take place effectively. In thisregard, attention was directed to the fact that
the fluid distributor for distributing the fuel gas _ins_ide the gas channel to
20 the main combustion éhannel and the pilot combustion channel includes the
plate-like member forming the first supply openings and the supply lines.
Then, by disposing this plate-like member in alignment with the spiral
direction of the main combustion channel, this plate-like member can
constitute a swirler fin. Hence, the fluid distributor and the swirler can
25 share the same member.
Accordingly, while achieving the improved uniformity in the
mixing performance, it has become possible to achieve simplification and
cost reduction of the construction. |
Further, the burner apparatus of the present invention, in addition

30 to the burner apparatus construction described above, is characterized in
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constitute a swirler fin. Hence, the fluid distributor and the swirler can
25 share the sanme nenber. Accordingly, while achieving the inproved
uniformty in the mxing performance, it has becone possible to achieve
“sinplificati reducti of the construction, Further, the burner

appar at us of ?ﬂ#@gw@g@%{apﬂm}? e Ao pysiion 5 II’WﬁGQGWEQ regBbar at us
t t t t her that
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providing a swrling o the foel-air mxture o alr an e fuel

gas in the sphedheldiasantthespivhl dibectioni of the maiatdonbustionehbnnd. | n t he burner
apparatus of the present invention, at the portion of the main conbustion

channel ®n the downbt thelbmpreriapparatuisdf dhe present oneentionhat ¢he pbetiort of

I mproving fl stability of the ustion ma vi ded for

provi ding a 3&?@% %‘?‘i@l%‘ﬂ}%’é‘ BBI&;‘S”‘? OWRSHQ AR © gﬁﬁ? ﬂ@lci%% §§Ht°1’§he f uel
gas. So that rg%g, | be 1G si npl e.
Mor eover, W %?Hdr gﬁlh &tlﬂ% ffg?r?e % Jb?ﬁ%ﬁbfﬁlé'waﬁx‘s?{k gﬁ’p‘%ﬁé (r}i"nhg, t he
fuel -air ni xtprbﬁdeafoxbprcﬁ&mhg%v@ﬂﬁngme@%ﬂ%ﬁi&aﬂ AFRurs bR hd h£r>’axﬁi the
mai n conbustion. Accordingly, it has becone possible to further 1nprove the

| ean conbustthefuglegisr ndem tkat, the Burenbation vfithdfirstesuppiy apahing mfaytllme
present_ | characteri zed..in the first sup

openi ngld Qvgigillﬂggeeh%#ot"ﬁ% wihiont & gurt Rﬁr i w afi the éiﬂfsbrsl‘l@ﬁi/}at i on

direct on of B, M udal ARG Be ROHIEFRE BBk e e e

fl ow directi epalsility beth@oiaR contistionl Ny 20 gas. That is, by disposing the

first supply openi chwl th such orientation for di schargl ng the fuel gas

toward nore upstreanccordimgly, it feast benontt pesdiblento further improve the lean
combustion performance.

15 Further, the burner apparatus of the present invention is
characterized in further that the first supply opening is disposed, in the
main combustion channel, with an orientation for discharging the fuel gas
toward more upstream side of the flow direction of the oxygen-containing
gas than the direction normal to the flow direction of the oxygen-containing

20 gas.

That is, by disposing the first supply opening with such orientation
for discharging the fuel gas toward more upstream side of the flow direction
of the air than the direction normal to the air flow direction, the fuel gas is
to be discharged against the flow of the air in the main combustion channel.

25 As a result, the fuel gas and the air will collide against each other for
providing natural stirring and mixing of the fuel gas in the air and will be
diffused in both the radial and peripheral directions of the main combustion
channel.

In this way, with the burner apparatus of the present invention, for

30 achieving the uniform discharge of the fuel, it is not needed to provide a
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of the air than the direction normal to the air flow direction, the fuel
gas is to be discharged against the flow of the air in the main conbustion
channel. 25 As a result, the fuel gas and the air will collide agai nst each
ot her for providing nat%ral stirring and m xing of the fuel gas in the air
and wi |l be &eatpuber of Bsstrsuppdy ppenings aha spall gameter. dilnsteadothis of ¢ he

et L B, M afint i A 500 Pheen” 1
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di ameter of tdfehéifacl andrhkymixpentiesree bEPRE&] tl{é?fuel‘?a§ hf8ithe GRS SUr e
| oss occurs in _association with the supply of the fuel, and the m xing

degr ee bt weemhaneed bputdaingithe ainflowi.r nay be 5 enhanced by utilizing the

air flow. Moreover,_[n order to allo th§_’f el gas to be_discharged from
the first supply o P%‘@r,%lhpgdqwopﬁﬁm gps 6¢ baidisrharged frem thes with

. £pP by peihhehged Lo Hf
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di schar gi ng_qfrodblublotWRInAg eARALADG the LallanAR N SIRIHA fodaaen! ar oe

the gas supplying neans for supplyin e .~ I'nst ea uel gas

may be ni xed thishirgilegsuretis of sachphagievde s h@dlﬁeﬂfé@fﬁ the, diiséhéieﬁ%’fﬁﬁ
possible to provide a burner apparatus which achieves further reduction in
Nox genH? at i dhe Tupbgas: . Awmopdiagly, i isamasinesessany W9 enlarge the gasisapslyinighut or

d h | ving. ' h ' ion, | he .
TR T RN
second, SUBEL iAo pIE ko UL ChEMEh ol ARHIER PR,

opening, the first supply opening

first supply spemegapparatad vdiicle dchifeqfurthss redestionbity NO% @eflefdtitay g€ t he
fuel gas toward the upstreamside in the air flow direction thereby to
reduce the prad8@Wtte |oss through the first

15 And, in combination with the fluid distributor used as the gas

supplying means in the present invention, in the distributing means, in
supplying the fuel gas through the route from the second supply opening,
the pilot combustion channel, the receiving opening, the first supply opening
to the main combustion channel, as the first supply opening is configured,

20 as described above, to discharge the fuel gas toward the upstream side in
the air flow direction thereby to reduce the pressure loss through the first
supply opening, the fuel gas discharged from the second supply opening into
the pilot combustion channel may be received efficiently into the receiving
opening communicated with the first supply opening with the reduced

25 pressure loss. Thus, the mechanism can be realized with a relatively
simple construction.

Further, the burner apparatus of the present invention, in addition
to the burner apparatus construction described above, is characterized in
further that the first supply opening is disposed, in the main combustion

30 channel, with an orientation for discharging the fuel gas in a direction
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supply opening, the fuel gas discharged fromthe second supply opening into
the pilot conbustion channel nay be received efficiently into the receiving
openi ng conmmuni cated with the first supply opening with the reduced 25

pressure |oss. Thus, ﬁ lsm.can be realized with a relatively
sinpl e const FRPPFIPE to ??H'efﬁ BH@C‘B‘BH ‘ner appar at us of the present
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be maxi m zed as wel rt r t he. present .

i nvention is char act er zg’d tlﬂﬁ Pu%l? éi{ph%%t"ﬁ rrgﬁ?t %%ﬁ%gtling' ﬂ’énh%l

i ncl udes a mhmmteﬁzé&rﬁﬁlﬂﬂtmnmt AoRimain Wnblshihe Jh‘éﬁheE@ﬁclﬁH?&hf‘rg‘ad
fromthe 10 first supply opening into the main conbustion channe

col lided to heixgg pmdtmu mémbenaagmnmhﬂzmh the filehgasldisghatdudl frolthe
conbustj on ctgﬁnnel ncI udes a gl ng pronoting nepber against which the
fuel ga¥dis 58131) Vi PRFRINE N ¢ %dnelﬁpmrybeﬁé@n @Qanml wgﬁhﬁed@omﬁe f uel

oot "combus e uf BEUEH bpRARAR cHahnf or (B pils? cORLURfip ianbehe! ng
conbi ned wi t hngltided h whiskingthSdnhidthrg ﬁ{enﬁ%rtég%u%%vlﬁeﬂ%é( il ﬁﬁgﬂi&h‘aﬁi’?éd‘e

present invention, the burner apparatus of the present ntion
char act er i zedram theasecone sapplyr aperangifor Isugpling theifagl gasnimbl tie pHober

agai nst which the f.uel |sc 20fromthef|rst supply opening into
tﬁe mai n cond’ F‘Bﬁo’&h‘a}ﬂﬂt’ét %‘gflg?‘g dg be diffused in the pﬂ0%p00¥nblfsu0n )

15 channel.

Further, in the case of the apparatus being combined with the fluid
distributor as the gas supplying means in the present invention, the burner
apparatus of the present invention is characterized in that the apparatus
includes a mixing promoting member against which the fuel gas discharged

20 from the first supply opening into the main combustion channel is collided
to be diffused in the main combustion channel.

That is to say, by providing such mixing promoting member, it is
possible to collide the fuel gas discharged from the supply opening against
the mixing promoting member to be diffused thereby, so that the fuel-air

25 mixture may be rendered further uniform in the main combustion channel
or in the pilot combustion channel.

Moreover, the burner apparatus of the present invention, in
addition to the burner apparatus construction described above, is
characterized in further that the mixing promoting member comprises a

30 ring-like member disposed along the peripheral direction of the main
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to be diffused in the main conbustion channel. That is to say, by providing

such m xing pronoting nenber, it is possible to collide the fuel gas

di scharged fromthe supply opening against the m xing pronoting nenber to
that the fuel-ajr 25 mixture may be rendered

be di ffuse_d t h&i,ebé’ Sﬁ f _
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along the discharging direction of the fuel gas of the plurality of first
supply Yopeni ngs orThatcisrtd sappileymirgngiprgnotingtmembercambe pygotifled pera pher al
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o ring 1 ke THEDKS “HeRHIE L dimoRed reBIPUGY i SHTERGPRIY agpstctite
| it f kirs: | i d,i h Lph |

Gi rect on or Pty Ut AEE0E SSURR LuRie b L BAGRA B S RSTPHERE e
Nanely, by cdiskfion ofehé wedinddmtflistiohahasdef 60Mmd pa ﬂdgﬁﬁﬁéﬁdﬁ a{m%mp' y 10

openi ngs arranged in the peripheral direction to co e agal nst the plate
surface of tENamelyndylcdosing xherfuglr gamdisohargedbeom the plurplissoblsapply
diffuse the fuel] gas at |east in the peripheral direction of the .
conbustlifon cRRAMEES Jryangrsk In the pruphpraldirection: tneeollide againet the mlatent i ng

b d ' ly. i is t ml |, thi il i
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effectively. Therefore, this distance wll be set appropriately, taking
i nto consi der ati on Futtbexi i dhar distamce dsiteiean dheanddnBep@dnfdtig atenslosndi tion.
Further, in the case of the conbination with the fluid distributor as

and the respective supply openings is too small, this will increase

15 discharging resistance of the fuel gas. Conversely, if the distance is too
large, the diffusion of the fuel gas will not be able to take place effectively.
Therefore, this distance will be set appropriately, taking into consideration
the discharging resistance and the diffusion condition.

Further, in the case of the combination with the fluid distributor as

20 the gas supplying means of the present invention, this mixing promoting
member is provided for the first supply openings of the main combustion
channel to be utilized for diffusion of the fuel in the main combustion
channel. And, by providing the mixing promoting member in the main
combustion channel, it is not needed to provide a great number of first

25 supply openings of a small diameter. Instead, it is possible to enlarge the
aperture diameter of the first supply opening. Therefore, no significant
pressure loss occurs in association with the supply of the fuel, and the
mixing degree between the fuel gas and the air may be enhanced by
utilizing the air flow. Further, with the reduction of the pressure loss at

30 the first supply openings, the fuel gas discharged from the second supply
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20 the gas supplying nmeans of the present invention, this m Xing pronoting
menber is provided for the first supply openings of the main conbustion
channel to be utilized for diffusion of the fuel in the nmain conbustion

h . d, by. pr.oyidi the m xi. ti ~in the main
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supply 55 openi ng ifashendhpbumerapmarstisoof thh presdnt imyertmne iri additionl y
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provi ded a second shi el di ng ne for adjusting an I"ow ar t he
oxygen- cont aientengling front the thstremnaide ghthessgophit sapply opbriiggpih tlge floam t he
upstream si de.of .the second supply opening in the flow 10 direction of the
oxygen-¢bnt ai eﬁeogaéaw BXYgen-coptyRING pp Vi heasecord sapplyopepingof the

' h Vi ing. That is t , b rovi di ng
the second shgr g Hdbe a0 GEEmatBe of 1 e Second Suppl v
openi ng of the secorhtciaaengly q?h%ﬁg??ﬁgqge@écgﬁu §hfe%ﬁ%3ﬂ8ﬁ1’b@f‘1on‘ fhebecorres

possible to restrict inflow of 5 into the seco gas supply area
from t he upstpstoensi disleodf tthe spicowd supphs wpehing @ﬂatheéecoirl]&ec}mbne(ljcns
appropriately adju the inflow amunt of the air into the second gas
suppl y area. ¥’A%P eaiwgks,COPﬁWﬁEO%é&bﬁ@%DO%%@W@M,mﬂW ofghep @iof t he

fuel gag reaghing, and G4 egraisn&ﬁpliff‘ 'ir%%o?r%m the upstream side of the pilot

combustion channel, thereby to appropriately adjust the inflow amount of

the air into the second gas supply area. As a result, in the second gas
supply area, the ratio of the fuel gas reaching and entering the second
supply opening may be adjusted appropriately, so that the distribution ratio

20 of the fuel gas for the main combustion channel may be adjusted to suit the
operation condition of the burner apparatus.

Further, as this second shielding member restricts the air entering
the second gas supply area from the upstream side, by enlarging the
diameter of the second supply opening, the discharging speed of the fuel gas

25 may be reduced for reducing the pressure loss of the fuel gas at the second
supply opening.

Further, the burner apparatus of the present invention, in addition
to the burner apparatus construction described above, is characterized in
further that the second shielding member comprises a member disposed

- 30 across at least a portion of the second gas supply area upstream in the flow
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. supply opening may be adjusted appropriately, so that the distribution
ratio 20 of the fuel gas for the nmain conbustion channel nay be adjusted to
suit the operation condition of the burner apparatus. Further, as. this
second shi el dj.ng .rreng r restricts the air entering the second gas supply
area fromthgiqﬁ‘igPPé’ SORNZEnNENNMIEEAg t he di aneter of the second

I i ng, themdischar gi .gf,. the fuel . 25 .. b duced f
“educ, ng. e bf essulit e g hE BerdRARiclhing emtee. L3R pAeHbE fpsFbloBeni ng.
Further, th Tole =4 t 0,1 gggm' h.Q0, i it to th
bﬂ? nerer appa?%%@r@t r uc‘?ihgﬁuﬁfeeg cﬂr1 Iﬁ%eé’%ﬁ% oveﬂ,)é}?/‘gﬂ%:chgrgadé%@slgg$5E+S(r%na% u?t here

that the secdeabtsdipdirtiomdbfnihibedcoi@rgis Sg5plR dreabessteianpdnethe38i@o@ss at
| east a portion of the sécond gas supply area upstreamin the flow 16

directi of direstion pgdrwhich thaisai platemafaceleateriding,an etgh¢hes seond chhnréldi ng
menber, it is possible . to enploy flat-plate-like or

e.g. )
cur ved- pl at e UPSIREAHEIHEIe i 59mi0£%a¢ sp0RdPupphnerering, framsa wallpertionn of
t he second g iLh t air flow 5 di.reciion.and which
has o plate o RARESYAAAR HER VAP Boisfon Mo fogm SRBRRLDS SRRl EhA 1 < ne
air fromof idHRcHeR WA EPLYineRASA Rdlatibs Bifk WellbwiBkddien. of the gas
channel to a wall portion of the main conbustion channel, 1Tn a direction

normal to or inclinedthisl edsevtoot of pheviding thchwplatediltd atember Hbs@Eiledse t 0o
of provj ding uch_g!ate-like menber described 10 above, it is possible to
Sft

restrickOinfl 1Rosgible to xeginictdntlpwiof dhernisifnm she upstreainsside ofithe

“direction in_thg pifot..combustian, channel . for the d |
where the it o di¥euf IR 6 bR GotEPEion Hésmshider e weainzns ShRleny to

appropri at el yraglishete thefial EhOW Sk iﬁfthébgaﬁe {&g%lgékh&l GRmoRf tﬂafebiﬂpggy

area, so that the distribution ratio of the et ween t’he ‘marn

conbusti on cliaapptopaiatelyhadjpst thie inflowuahownt cfwniveto thizysdeend ghsistipplyt 0
suit the operation condition of the burner aﬁpar atus. Further, the burner
appar at us of 2t $f dbahithendistibetaon natigdef thefuel gas between the main

15 combustion channel and the pilot combustion channel may be adjusted to

suit the operation condition of the burner apparatus.

Further, the burner apparatus of the present invention, in addition
to the burner apparatus construction described above, is characterized in
further that the second shielding member comprises a tubular member

20 which surrounds a portion of the second gas supply area.

That is to say, the second shielding member may be provided for
example as a cylindrical or angular tubular member which extends from the
outer periphery of the second supply opening toward the main combustion
channel to surround a portion of the second gas supply area.

25 Further, in the second gas supply area surrounded by such tubular
member, the inflow of the air from the upstream side may be restricted
reliably and also the discharging direction of the fuel gas may be adjusted
with high precision. Also, at the terminal end of the tubular member of the
pilot combustion channel, there is formed a slit exposed to the air flow of the

30 pilot combustion channel in the second gas supply area. Accordingly, by
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to the burner apparatus construction described above, is characterized in
further that the second shiel ding nenber conprises a tubular nenber 20
whi ch surrounds a portion of the second gas supply area. That is to say,
t he second shi el ding nmenber nay be provided for exanple as a cylindrical

or angul ar t @PPrepriatehpeettingthh vadtle afikhis slitthrhegh adjustment oftherheiglit t he
- second supply enj toward t he I n.combustion. channe] tq surround a
portion of t k?g%g'bsc%dﬁ’gd@%@e B fgr%ead“ 2$W?ICPWQ%%M§t@é& suppl y
area surroun | ar 1 nflow.of .thesai h..fromthe
upstream si d%g%@%wgsokgﬁ%ggdth re Q‘%E)‘F%Bgﬁhaé %Trgéov{]ﬁg natfostg'ﬁaﬁh&i qu{ﬁe
direction of flgieof ted igAgalBNaP Dedftbeisbl§thdjud i hdoRg- at
the term nal endoof t he 'fgl?bul gf r?eqﬁn%er gf %Jﬁ%tbag?l]%?aﬂa%%%@gr?@hg%nel,
there i & f or mhstributiont ragbopfshd foel gaschetweer kloswnndin chbastign thinesldudst i on
channel in t\%ﬁ secondmgas ,supﬁl y area. Accordi ngl y, by 17 appropriately
setting the Wamplocompnstien chahpelgnay badidiasted de Twrthensuib sheloperagiont hi s
t ubul ar nenber hﬂj[theftﬁxibal directi ﬁbs i nterconnecting the first and second
suppl y openi TSRO, PHERTARRAAS- air flowing into the slit on the
flow of the fuel ga ' | ( - a .and the 5
9aPuithir A REhES EhYardthd'se B drs it iATNANE 87 Al RN

distribution ratio of the tTuel gas between the main co on channel and

the pilot cortbuheimnrnehappatatii|ycobstradtions idedcrilied dhdvecis ehhtactdifzedPRr ation
condition of the burner apparatus. Further, the burner apparatus of the

pr esent1Q nvedurther that thiisacond shieldimg member defipes an wpenimgsfor adjusting
descri bed abggegﬁhs characterized in 10 further that the second shjel ding
nmember def i né8¢ BB SHAPATRP YELHFoR gBWocSHIecrRt g88 stpely
oxygen-cont aighfg gas to the second gas supply area. Nanely, by defining
at least one circular, slit-like or polygonal opening in the plate-like
nenber as the seconNasfulyl by refiteader lagstl bnorcrakad shy-likBi & pERSbAsICt i on,
the inflow anount or distribution of the inflowair as the inflow

condi ti on of OPRBINg in j theoplate-likec oreanbexs as el secandashielding member as

15 proposed by this construction, the inflow amount or distribution of the

inflow air as the inflow condition of the air into the second gas supply area
may be adjusted. '
That is to say, the air will flow via the opening through the plate-
like member and this through air will flow into the second gas supply area.
20 Hence, by appropriately forming the opening, it is possible to adjust the
ratio of the fuel gas passing the second gas supply area and flowing through
the receiving opening and the first supply openings into the main
combustion channel to suit the operation condition of the burner apparatus.
Further, the burner apparatus of the present invention is
25 characterized in further that discharging resistance of the fuel gas from
each said first supply opening due to passage of the oxygen-containing gas is
set so as to Increase as being distant from the pilot combustion channel.
That is, according to this construdn'on, the main combustion
channel includes the plurality of first supply openings for the fuel gas ,
30 diffused in the direction away from the pilot combustion channel, and
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may be adjusted. That is to say, the air wll flow via the opening through
the plate- |ike nenber and this through air will flow into the second gas
supply area. 20 Hence, by appropriately form ng the opening, it is

possible to \f:quj st the ratio of the fuel gas passing the second gas supply

area and flo arging psistanee phthe (ueh gasfeemmachnenid st svupplysopeping
[ i nt ' ti hannel to.suit th ] ti diti
oF T he bur nertus b fBsRe PR LR cRRRRTe 2% 356l oq aktocrehse gidang

invention is didtantfrt thepilgEdnBusdtidh! dehnblat \Wtﬁguef%@ﬁ tﬁgi{lé{)lg’ﬂ?fhgf

the fuel gas from each said tirst supply opening passag

oxygen- cont aipresshrgaf thefued ghs &thighet at tHicti®e9f tRSrdted tomBustiailodd afn t he
pil ot conmbustion channel. That is, according to this construction, the nain

conbusti®dn cHhmwhethe festudesplyhepeiings| they foél gas 55 swpplhiesl tpehe ngaid or t he
fuel gas 30 diffused in the direction_awqy fromthe pilot canbustion
channel , and “PHbwsEioR rovereomingther discharging registaneeym Cerverselyd fir st

suppl y openi t t he - cont.ai.ni n SIS s So as to
i ncrease as B’g]? %Ig%ﬁaiésﬁpg)ﬁﬁgg?e)rrﬁg%ﬁrg of %%/qﬁ‘ginﬁﬁ&l? (}ﬂwc%taﬂﬁ%lt!n‘w&k’t“hi s,
when the suppbitibi@tioR ®adlae thbsd Best Hlﬁ‘-;%plgao%én% 8 ehe FaihNEorhbdBi@] e
rated conbustion load, at 5 all of the fifst supply openings, the fuel gas
i s supplied tchanhel nTahmh apnemmWh 3 ng didym I sexblawmyeﬂrmnﬂm? ;tiEﬁ. fddxﬁlbhﬁid}i ng I
resi stance. nversely, vien the supplying pressure of the fuel gas is |ow
at the f‘f me %arla al&%@s%d%hlglk%di}sg@rmg@smm, thepgispharging ngshe)f t he
mai n conbust i nneal., whi ¢h eni are disposed a from the pil ot
conbust i on 1(}8%]?15%;% mglrllglt%(?g’\yi @%s&ﬁ? W%F?&%ﬁpﬁ?’@ i@??ﬂeﬁgag%

di schar gi ng qfisdhae I 1S ch B b h i apol | ce, SO
that the fuel Sgas |ges(i lﬂgit}slgﬁg?iglggbl?ght %ﬁ%%n%:lo gs??%nﬂgiﬁggﬁr\lresfssgﬁ)y from

those first spppings digeskdghsdis tlospiotddoatmstiontchanakl. ot conbusti on
channel . Therefore, at the tine of rated conbustion |oad, the fuel gas may

be 15 supplied entFpereforenat the Gmgroh raedsembustion loark thefuel gasinast bon.
channel ;{the supplied entirely in the width direction of the main combustion channel (the

direction distant from the pilot combustion channel) to provide the rated
combustion load operation with high combustion load. Conversely, in the
case of the low combustion load operation, the fuel gas may be supplied
more to the portion of the main combustion channel close to the pilot

20 combustion channel than the case of the rated combustion load. Further,
in combination with the fluid distributor as the gas supplying means of the
present invention, the fuel gas for the main combustion may be ignited and
combusted in the pilot combustion under advantageous conditions. Hence,
high efficiency is obtained over the wide combustion load range.

25 Further, the burner apparatus of the present invention, in addition
to the burner apparatus construction described above, is characterized in
further that the setting of the discharging resistance of the fuel gas is done
such that a discharging angle for the fuel gas at each said first supply
opening toward the upstream side in the flow direction of the oxygen-

30 containing gas in the main combustion channel is decreased as being
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direction distant fromthe pilot conbustion channel) to provide the rated
conbustion | oad operation with high conbustion |oad. Conversely, in the
case of the | ow conbustion | oad operation, the fuel gas nay be supplied
nore to the t|o of the_main conbustion channel close to the pil ot 20
combustion cKistABE Moputhe pilotcambustionighanneled conbustion | oad. Further, in

orasent i nvent i on, i POl Tbkse kot ebeitor e R aBele n i and
mb d ,
i oh o f1 cl oney T Aota O P, o BN A BT RSP e he B0

Further, the dimection appdreatais of thiee rpAiRS @dMbURKSA! iCRAANAIN ﬁddéérbﬁébdto the
burner apparatus construction described above, is characterized in further

that thé set CPn@nBousiy cordstenwisegan deins |d$stant:ethefp11dha:0mkﬁist@aschmmine
such that a e for the fuel ach sa d first supply
openi ng tom%%ﬁhghlgpggp %’@F t?ﬂ@nflil%?/v Proéé |@)Wabf Wetb%ygklﬂt 30
containing g n s decr eased as,bein

di st ant from%ﬁﬂllg%ﬁ{;ﬁfﬁ%gg%gg H&ﬁ P SHPRLY ogeniggs PR aF%‘?
construct i onthé bﬂoﬂb@xﬁb@éﬁd:ﬂalﬁﬁgél%ﬂ%s&fﬁ eftH@kuaag%saatgaj:?s%hé'ﬂo%J {Supp' y

opening toward the upstreamside in the flow direction o he air 1n th

mai n conbust ithe airarthels ithe ddiscleaged ghs cwﬂllequﬁnyceogr@tapvdls@;a-gutgel ng
di stant the pilot co ust on_ channel Wth this, those first supply

openi ngd di spedsang ?naﬂlhﬂo‘fb't | Slencegoapthe bm@mat%ahmngtthm t he

first | t ot t Il
di schar go. t hEOTL %&%}sg;cgﬁ?lﬁ%t ABfiie e Maias b £ TRt AlaGRRtiE go' yhs
Wi Il experi epslet 86:8BhSHor cCBaned Thosk épt}{eeﬁhﬁt oS EGRF gﬂﬁ Rald ﬁI'aBV\é Hence,

as the burner apparatus having this construction Is ca e of sup yi ng

the fuel gas the tirhe ofdheiratedhdpmbastion Aead, ol thatcthiebfiel icas fohahaahaior e at

the tine of |ow conbustlog |.oad than at the time of the rated conbustion
e

| oad, so t hatomkushormay berigpiteq andegombesiad in therpilatycopbusgiont wademnd
ConbUStl%d '”tﬁé‘gdpéﬂt%e&i’s”&%iu&q under

Further, the burner apparatus of the present invention, in addition

to the burner apparatus construction described above, is characterized in
further that the setting of the discharging resistance of the fuel gas is done
such that the discharging direction of the fuel gas from the plurality of first
20 supply openings is set to be more upstream than the direction normal to the
flow direction of the oxygen-containing gas in the main combustion channel
and also that the opening area of each said first supply opening is increased
as being distant the pilot combustion channel.
That is to say, according to the present construction, by setting the
25 discharging direction of the fuel gas from the plurality of first supply
openings to be more upstream than the direction normal to the flow
direction of the air in the main combustion channel, at each first supply
opening, the fuel gas will experience discharging resistance in the flow
direction of the air, and the greater the opening area of the first supply
30 opening, the greater this discharging resistance of the fuel gas.
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15 the advant ageous condition. Further, the burner apparatus of the present
I nvention, in addition to the burner apparatus construction descri bed
above, is characterized in further that the setting of the discharging
resi stance of the fuyel gas |s don such that the discharging direction of
the fuel gas from tﬂberpgnyr@an@n%ﬁlewn@@naerwﬁpﬂge 5k APPRLY gpenargs to be
nore upstrean e directi.on.nornal t he tion of.the

L f dir.
oxygen- cont ai ﬂ#ﬁg%;‘é%&% ?tl‘?g“?r%ﬁ ch(‘:%?ﬁ?ug% ﬁ’(?ﬁl% Mﬂ_@f\%ﬁlﬁ{iﬁ) I‘?H‘%‘Fﬁ’_ﬁont he
GPetant the phpafer NisRafking kegistaHBPLo (HE F1 Whslriiay BESEEE At MORD

present constfirscsupply opyning disposédaway Sroth cledgil 6t datnblistioatchafinel tHawe f uel
gas fromtheﬁﬁl urality of first supply openings to be nore upstreamthan

the dirdtti othedhahsupplytdpeningsdisclosest closer tof thehpilati conibustion charmel.
conmbusti on channel, at. h.first supply . openipng, the fuel gas wl/l
experi ence di ﬁéoﬁ?’ﬁ’&tﬁzg? buzner-apnaratis hawung thiscopstryation, mpee af the ang
the greater ' : i 30.,apening,. t he greater
thi s i schar Sl Raia et bR th ity ol SORELY h AT 5 HHeS
openi ng ar ea tithe bifow cohbustinP 10adoHRR! At0the!tPme GF Thé PHRASo MstihABYES ©

I ncrease as being distant the pilot conmbustion channel, discharging

resi stance f dlentdectfeufuiel gas foraherainatongrustionmhp be tignnisel ahd combsistyd v

openi ngs. di sposed away fromthe pil ot copbustion channel than 5 the first
suppl y ‘openi w@eaitﬁ%ﬁéwasﬁwanw thiendlot eembustiomn channel .

Therefore, with th r parat us havi t his,;constructi.on, nore. of the
fuel gas may be suSFpﬁlllﬁelgle’t &ﬁ?hgu&% iR eorot}l%eprﬁﬁ?rbtt IPYORULR i Bh at
the time of chavak@umbhi rtherdhhd @ Frsf BEpH1y pent SnERAbYSt i on

| oad. Hence, the fuel gas for the main ?:ognlg%ﬁs inaé)r?%rpaéygfleé?%m ed and
conbust ed 1Gupphethd fiel Fisdnta dges festcdrainel aborighthddirpetiat of eh®usainon.

Furt her, the butner, apgarat us, of the present invention is characterized in

further that cPRdUstierchannel distantfromthemilot sambystien channel;spdya fist f uel
gas intgthe sﬂélajhgcﬁl%ﬂ{b%r ] Bpogri&eraefodri ﬁxee%tehgﬂgafnﬂto@eop%g air from the
upstream side along the flow direction of the air in the first channel, for a
first gas supply area formed by the fuel gas supplied from the first gas
supply openings inside the main combustion channel.
That is, by providing the burner apparatus of the invention with
20 the first shielding member for preventing inflow of the air from the
upstream side in the air flow direction of the main combustion channel, i.e.
along the axial direction of the inner tube and outer tube, for the gas supply
area where the fuel gas is supplied in the main combustion channel, the fuel
gas supplied along the direction away from the inner tube and the outer
25 tube will experience of less influence form the air flow, so that the gas will
be readily diffused toward the outer side of the main combustion channel
relative to the pilot combustion channel. For this reason, the mixing
between the fuel gas and the air inside the main combustion channel will
take place uniformly, thereby to achieve low NOx generation in the main

30 combustion.

21



combustion channel distant fromthe pilot conbustion channel; and a first
15 shielding nmenber is provided for preventing inflow of the air fromthe
upstream side along the flow direction of the air in the first channel, for

a first gas supply areg formed by the fuel gas supplied fromthe first gas
suppl y openings i nsH(aﬂhe?‘H@ gagi gandemrnadily shffusedhtecthe outer side of ithe praini di ng

the burner apparatus of the jnvention. with .20 .th I rst. shigel di ng nenber
for preventi ﬁgmh}?ﬁ 816?111? eﬁ%ﬁ Sﬁl}aamgrﬁé’eeﬁﬁgfh%ﬁﬁ?i 5?%%ta’r?$]§lés‘él_)ﬁ’lyqu
di rection of Rl PRIk L 1e. L hection
of the inner opgxgag@gr?ga%&er tSg'e,w%gqﬁhgugglgpgﬁggﬁﬁg%fgﬂrkgfg@mg%rgl%ﬁ? fuel
gas is suppl rednded, fdreexmiplec oMaUS réstidt, GhaPressurk N6ssf imethe SRSsuipiPiniged

along the direction away fromthe inner tube and the outer 25 tube wi ||

experi efce ofmeanssmagifheurathiced amd theesunhr dévices, as the lgas supplyjss médns be

readily diffused toward the outer side of the main combustion channel
relative to ¥ f%'fn f-on channel . For this reason, the nixing

Cake. pl ace. uni for manorhePaRSatol BChs B RestiERErs v Himengn n a0
conbusti on. ednls ihRBie p¥Berd3tv&ATLO S %E@Gisltﬁibﬂﬁfxggﬁ%ﬂns% ﬁ,e§4@é§1ﬁ§§gle8' de of

the main conbustion channel, the discharging spe at the

first supplyfudpgas rthsougly the romdeidfesin THenecddte sapplyl ypamiagswhe silott he
fuel gas may be reduced, for exanple. As a result, the pressure loss in
the gasOsupprynhystonshaanelstheteqendng onening, the fissicsurpdy opeingstotthe gas

| yi be. f d t.~And, .i,n.conbination with the fluid
'St butor - Sap o pRinA B e A ieg Shen SRrraded 58 e
di stri but i NG aBBAfor reAuditBRhY bifhshielost u‘ékh@ﬁ&t%nggﬁg@ehﬁ%ftﬁa%&eﬁﬁfa%g the

second supply opening, the pilfot 10 conbustion ch ) recel

openi ng, t hedischatgeslfipny theesecondt supply operingchrbutid pilof emitristioas t he
first shielding mber is provided as above for reducing the pressure |oss
at the first CE%FHEﬁy ’@B&nibfg, reqeivedy epffigiently into the receiving opening

15 communicated with the first supply opening with the reduced pressure loss.

Thus, with such very simple construction of the gas supplying means, the
combustion condition of the main combustion in the main combustion
channel and the combustion condition in the pilot combustion in the pilot
combustion channel may be set appropriately.

20 Moreover, if the first shielding member assures the diffusion of the
fuel gas into the main combustion channel, the equivalent ratio of the
mixture of the air and the fuel gas will be rendered constant at any position
in the main combustion channel. As a result, such inconvenience as
occurrence of local high-temperature combustion can be avoided, so that the

25 combustion can take place with reduced NOx generation.

Further, the burner apparatus of the present invention, in addition
to the burner apparatus construction described above, is characterized in
further that a ratio (c/e) between a distance (c) between the opening center
of the first supply opening and the first shielding member defined along the

30 air flow direction of the main combustion channel and an opening width (e)
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di scharged fromthe second supply opening into the pilot conmbustion

channel may be received efficiently into the receiving opening 15

comuni cated with the first supply opening with the redulced pressure I(ﬁss.
Thus, with su very sinple caonstruction of the gas su i ng means, the
conbustion ¢ gb?%&%%ﬂ’ Y aPeRNg ddn said dlﬁeqmlﬁﬁegﬁb eotharchannel

dth nmbyst i Ition i.n the pil ot stion in the pilot
22nbust(:ai gﬁ chbzﬁhg?lﬁﬁo@g@@dgsé?dg%ﬂéﬁﬂr%@%ngs Moreover, if the fi irst
hi el di nber a [ e
iolnguslt ingnméhaﬁnel Sqﬂt‘i tgfseg&usa éItg%?ﬁétg'pf(gfbgﬁ‘bﬁ?eﬁ%mﬁﬁqﬁsrﬁgb& 8?%@%§{$ld;nd_ t he
fuel gas wi | lthbeshieldiieg aflembef tidNépeaificdnWiths | 4 i fked réngdIe NB allﬁoﬂtl%’St I on

channel . As a result, such inconvenience as occurrence of |oc o
hi gh- t erfper atsgtténg ofithestaitior{c/ehto B5 racaviscibat tsofitchghs finet supplycopdniagion can

t ak I 1 1. h reduced neration. Further, the burner apparatus of
t ﬁeepfeggﬁt W: SRASE &GﬁJ,acfeﬂNgﬁEﬁ%ﬁPP@hng menber. Qe @b%h&lﬂ@sth@;ﬁﬁt‘m&l@f i on
d i bed ab r ri ' urther that a ratio etween a
i st ance. (o) ‘BeratD CRUBCLE AR iipr e %%Wéh??tW%n%ﬁp‘?é?%o‘g%ﬂ anc
the first shi | r f 4 Al negt . e
ma?n l:onbust iﬁﬁgﬁgﬁﬁ P%n%&%nbﬂ;g%niﬂ#g%r%pgﬁ Oﬁ%ﬁg leo%‘q%}tg}]gb ftﬁg sdlp g‘gﬂ%pl y
openi ng def i madth nofshel filiel esuyipbyn dpensieg ino the grishtdirectioanof Gheegilad to

0.5 and smaller than or equal to 1.5. That is to say, the distance between
the firl suspmpusBenichgnaplyin ptherswondsdinthenmrakdirectionpefthiiipdeniuls n a

fi xed range. |y 5 setting of the ratio (c/e) to 0.5 neans that
the fuel gas a%llﬁpiz:[e dsu&%%ﬁ})%peni ng i s di sposed adjacent the shielding

reter O 1 oLy RS AR e O S8k ) e T

that the distance between the first Ing nenb t he

first supply sbydingg memkeguals tesdaribedopbove)git ¥é Qloksible themfiniehize Uiy ¥
opening in the_axial direction_of the pilot 10 conbustion channel, in other

words, in thdnByenge ofi thecir on dre fuek gpa supplied fromy the finst sunpdy opebing
15 into the main combustion channel.  Accordingly, the uniformity of the fuel

gas to the main combustion channel will be further assured and further
reduction in NOx generation in the main combustion can be obtained.
Further, the burner apparatus of the present invention, in addition
to the burner apparatus construction described above, is characterized in
20 further that thelﬁrst shielding member comprises a member which extends
in the direction where the main combustion channel extends away from the
pilot combustion channel, one first end of the first shielding member on the
side adjacent the first supply opening has a width (a) along the peripheral
direction of the main combustion channel, the other second end has a width
25 (b) along the peripheral direction, the first supply opening has a width (d)
along the peripheral direction; and a ratio (a/d) between said width (a) and
said width (d) is greater than or equal to 1 and smaller than or equal to 3,
and a ratio (b/d) between said width (b) and said width (d) is greater than or
equal to 0 and smé]ler than or equal to 2.
30 That is to say, the first shielding member extends, in the main
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By setting the distance between the first supply opening and the shielding
nmenber as described above, it is possible to mnimze the influence of the
air on the fuel gas supplied fromthe first supply opening 15 into the nain

combustion channel .. Accordingly, .the uniformty of the fuel gas to the
mai n conbust i%mmgﬁﬁe&%q ther ﬁl‘F@Pn&‘%sW@H fiom the tmiot comabmstioron in

NOx generati ' : ' : tion C be obt.ained., Further, .the burner
appa?at us of Q:?{ ﬁgﬂsfr’ g'géﬁf}{lén{?%iu%ﬁ?&ioﬂ 033{]? aRei] t“#’S alnﬁeti&ﬂuﬁ%rr t‘ﬁ’ﬁpa&?"gt us
construct i on tHesGiddibd: RS ‘the fifst SR Aobald £Rdl: a3 16 0rdbdd Shdl Ml glde
first shielding nmenber conprises a nenber which exten 'n the direction
wher e the nuiextemtibgsdirectiomhanAgid, ethiendastvetion r dsindie thei JeditiGHyst | on
channel , one first end of _the first shielding nmenber on the side adjacent

the first sumstyeepthe widthsof thesedpposed erdsoanyl theeogeming wedthl of thiefast i on of

the main combustion channel, the other second end has a width 25 (b) al ong
t he peri pherélupahm, the first supply opening has a width (d) al ong

; ! O, . Wi den q
e per PRErel SRR, @G 0% bR S .
3, and a ratontthetdb adjatarahe FsCsudply Bpérﬁhgié‘ﬂrﬁﬁdéhﬂﬁgﬁx(sgknﬂsmﬂ{ eat er

than or equal to O and smaller than or equal to 2. 30 T I's to say, the
first shi el dithg otlzerbend epaxtfdsm tha firsesugply opaningnisysbvided elaheakecoridh t he

i ' i | ' hannel, i.e. in the radial
divoct i Bh of ahtleanfribe ilsh % i5° fmet ond o thepengharalihiestivsraighenmsin he

i REF in .t t endi ng. di pect j;on. And,
thi s constructonsgn AanbhiRRRERR BURF obB b Bred Brrig i FETo M heoe
opposed ends opeflidghRi R the fivétHuppBf op&ink ik $he péﬂﬁﬁé%ﬁl WA S’Iﬂggﬁl y, of

the two ends of the first shielding nmenber, the one ent

adj acent t he i$ to say, hypgtting ghaiwidth of gheofirst e dgrehtee thgnghe @d‘id’?]h afithe t gelo
other end apasrt, fromthe first supply _ opening is provided as the secon (

end, and the%gwﬁtﬁwp Y t9nening; s fhrecty cplisione ofetheprair argainste dhe ofuedf gashe mai n

15 discharged from the first supply opening to the main combustion channel is
avoided. With this, of the velocity of the discharged fuel gas, its radial

velocity component can be maintained well in particular, whereby the
uniform mixing effect of the fuel gas in the radial direction is improved.

On the other hand, the width of the second end along the

20 peripheral direction is set to be greater than or equal to 0 or smaller than or

equal to 2 times greater than the opening width of the first supply opening

in the same direction. The fuel gas discharged from the first supply

opening into the main combustion channel will flow outward in the radial

direction with more or less diffusion. However, due to the diécharging

25 speed of the fuel gas or various conditions such as the radial size of the main

combustion channel, there will occur a difference in the diffusion conditions

in the fuel gas which has reached the vicinity of the second end. Namely,

by vafying the amount of the air to collide against the fuel gas depending on

the degree of diffusion, the equivalent ratio of the fuel-air mixture will be

30  rendered constant through the entire main combustion channel.
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conmbustion channel is specified to be one to three tines greater than the
opening width of the first supply opening in the peripheral direction. That
is to say, by setting the width of the first end greater than the w dth of

the first supply eni.ng, direct collisign of the air against the fuel gas
15 di schar ged fromolteﬁ%‘hf’gsrﬁ savphle Pﬁ@hfﬁ seeand pRd map heuzeroorlsehannel

[ i ded. Yy t:pts,. of .t | oci t f th I sch . | . o It
adial  vel o) Tedhiia sl o sBuSE a Hakk aoinf bf fin T pllide Fealihet ooy
th » Ly ‘ ol . _ . . ;T
proved, - on R gesthodl'BhaRas e tiifin el MENFIUEBF Mo LibRE AL |
peri pheral dibeset asherss Fdwdverha @ke the fiffivich of thedual %ésph'% @évedsrdd er

than or equal to 2 tines greater than the opening width of the first
suppl y dpeni mdready inthe sacinityiof dbe secondTerel, filite giadlok ictmrsgddofoollidet he

first supply ,.opgni into the I conbustion chanpel will flow outward in
the radi al dli"fe@ﬁf'itggrw»tﬁ W@r@ggﬂﬁf”&]&to %F%%quilcﬁﬁé\ﬁ@rﬁhed‘?}@eﬁﬁoﬁﬁe

di schar gi ng .t f vari conditio h as the
clsehar 9119, 2 s tin O uebn 3000, I ORGSR IS PRI FIRE SRR e
in the di fo%hﬁ“wﬂP'b@'ée‘t%se.g! BAbblte 2 tivdles G8atth] thin ik ﬁf&ﬁh@ptﬁé‘ﬁ]r%ﬂ cinity
of the second end. Nanely, y varying the anmount of the air to collide
agai nst t he fupplyggeniependi ng on the degree of diffusion, the equival ent

ratio of the fuel-air mxture wil] be 30 rendered constant through the
entire Y¥ain conbust Yath dngeonstructignyitdg pessible o ingreaseideoppanettheidegtre second

end nmay be z . aty 135S, I f it 1Sy, ired to use .a | arge anmount of
air to colli §£%§%§%t°f}ﬁ%tfu?lu%qs ld’athesﬁa%{gfagef“ﬁ‘?ﬂ 855@3 Wsﬁ%ﬂiwnef fect,
the width of chRgnéleC Thdredbib, thd bquibSleh € tatds of leFuel- turd i haSfaie

di ffusion of the fuel gas has developed 5 already 1n the vicinity of the
second end, icomblastian chéhoel may baunade tiniforh|andElowdNOacgdneration @an,be t Wi | |
be difficult tq.diffuse the fuel gas to the outernost side of the main
conmbusti on cﬁ%ﬁ%@d.w e prevdmgs the gae swpplymsmeans ascwienns vath refngedoe set
as e.g.lﬁboubrgsshgg?oisgreater than the wdth of the first supply opening.

Further, the burner apparatus of the present invention, in addition
to the burner apparatus construction described above is characterized in
further that a hollow tubular fuel supplying member having a porous wall
portion is attached to the first supply opening.

20 That is to say, as proposed by the present construction, if the
porous fuel supplying member is attached to the first supply opening for the
fuel gas, the fuel gas will be gradually discharged through the pores formed
in the wall portion of the fuel supplying member when the fuel gas moves in
the radial direction of the main combustion channel, in other words, in the

25 direction of the cross section of the channel of the main combustion channel.
Therefore, the fuel gas may be diffused uniformly over the entire main
combustion channel.

In this, it is desired, however, that the porous material used in this
construction should have coarse pores as they are needed for preventing

30 pressure loss in fuel supply. That is, the fuel supplying member used in
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10 Wth this construction, it is possible to increase/decrease the degree
of diffusion of the fuel gas in the radial direction of the main conbustion
channel . Therefore, the equivalent ratio of the fuel-air mxture in the

mai n conbustj on channel made uni form and | qw NOX nerati on can be
real i zed whi %@Speowfwﬁangﬁéuﬁﬁée §H§*blt§?h& SRR Festrain gy diffpsign (el dbeed 15
pressure | os F rner Lt nesemt invention, in
addi tion toﬁgﬂeé%%%fl %ﬂ&gg‘?égt S ggﬁg%‘ﬁ%.ﬁ%‘ég%é@gr ‘% %5%%“?5 Hot

char act eri zeghdtancd, U 1cass thidFuePsiiliRY hubberls Hipbset RPN NSw GIRE

having a porous wall portion is attached to the first supply opening. 20
That is to say, the nmempasdduby huve spelepears ik eadyi @rtry of tHiSeir AewoUS
fuel supplying mher is attached tq the first supply opening for the fuel
gas, the fuelligdhegpteriosef theimehpypplyingomambes. t hr ough the pores formed in

the wall portion ofi.the,fuel, supplyin nber when .the fuel g ves in
the radial directidh S ﬁéelnﬁ‘ﬂ%ﬁgéﬁbﬁm it &mm@fi?gi%mgtq%%q %aér t in the
25 directiongRfeidif SRCL i h@;}Q f | ustion
channel . Thgr eef org, ﬁ{e&go%fugsl bg%d%y&ﬁzhgi ugééac:i'?uorﬁ Pg? %ﬁpos\q/@ﬁpﬁ% entire
mai n  conbusmembat dnfiel ghs difflisson tdstiinBRSIFREs of tAVEVSFo meRfert RRIIPOT OUS
material used in this construction shoul d have coarse pores as they are

needed for pbegembings toarpliablysallow the fiseligasftadie diffpséd/to theatutes sideref f uel
supply!1 g nmenber used hﬂgﬁS this construction should be such that it can

restrain easy uffhsPyRuSHoR ﬁ}éam? el gas when the fuel gas flows outwards
e 0 O 5 A SR e R T
al  ow easy eud the blurhéd apparaths evhstbudtinodédesibeRtBove! isthadrA&efi¥ed in
suppl ying nenber. I f such fuel supplying nenber is provided and also the
first shiel BavthenBratsnid Buid disiridmroncorhbrisens thistxibutihg nimsbéuwhichupgp! vi ng
\rlrmp lrrFer , the fp%oev|1dg(? Smdé.ﬂcef ijnsa{lg nco%etaslgsru%inn idl;lgnfglf aeg(i Sde%fneg ht%?aeﬁ;'sy‘éo sgfprit;’er >
15 opening in its outer surface, and which forms therein an air inlet duct (an
example of an oxygen-containing gas inlet duct) for guiding the air supplied
from the supply line and the air supplying means to the pilot combustion
channel, and said distributing means includes, in said distributing member,
a second supply opening for discharging the fuel gas into the air inlet duct in
20 a direction intersecting the flow direction of the air inside the air inlet duct,
a communication line for receiving the fuel gas discharged from the second
supply opening and guiding it to the first supply opening, and a receiving
opening for the communication line disposed at a position opposing to the
‘second supply opening with a predetermined distance relative thereto in the
25 discharging direction, with the receiving opening being open to the second
supply opening.
That is to say, the distributing member is provided 1n the main
combustion channel and the wall portion of the air inlet duct forméd inside

this distributing member for introducing the air into the pilot combustion

30 channel defines the second supply opening for discharging the fuel gas into
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be conbined to reliably allow the fuel gas to be diffused to the outer side
of 10 the main conbustion channel. Further, the burner apparatus of the
present invention, in addition to the burner apparatus construction

descri bed above, is_characterized_ in further that said fluid distributor

conprises a dheainibietidugt andtbe wall portion of the ainsiadet; duct ferneed imsidenthest i on
Shich forms ChFBRngTRgniber deBHES e TRortng, ShupIE BPPOSIE Ky o Seaiai nf ng
inlet d STl t ' | . . ' dth
9% suppl yi neubBlySpethg i 6y Rl BUDP S Sfhil BATRE IS Whred SEURTE [ 10
means i ncl udggel 'Fas S8 drebited.r | RHE) PRis"ReERRing opeRREPM conREtYd QRENHRY for

di scharging the fuel gas into the air inlet duct in 20 a direction
i nt er sed i ng comavnioatioh rlapt math dhetfmst ssupply sipdaintgheefined iinl the dutdr, a

comruni cation |jne é&r r,eceﬂ ving the fuel gas discharged fromthe second
suppl y openi FgYiage 0 e giutingomeneri r st supply opening, and a recei ving

opening for the co I gat i,on dine di spose t 0si tj on. opposi,ng.,to the
sgcond suppl y openinﬁ%aqwl%h%}ée ptlf‘ggtﬁaérfﬁ‘ %d%gtﬁgupgiyaﬁﬁ’\?e e B i n t he
25 di schar gi i | Lt LA ' loT=Tl he
second sugp:%stgrggﬁiﬁltﬁgﬁegrﬁg%tu?gspgﬂg%g%%g&g%%?ﬁ(gg??@gr}%gﬁggjt%a}gr ovi ded

in the main themuedtingopemagrfithend ihlet dwet.! portion of the air inlet duct
formed inside this distributing menber for introducing the air into the

pi | ot céhbustion 30ABhaimdhedgds supplyherese sdvene stiyeptlisclarerinfpel @as is
G schera 0. L1e, VS 85 18 48, il A0kl Sty Roovell Part on o
LeCe1 V10, PG OBRAR SOk 050N SUSpLISARVDF o Ao Iy 1
this receivi nhe apehlagdact todivietsd ehle pilat téigbhsticirohmca] whilelthBaeyd 6th t he
first supply opening defined in the outer surface of the distributing
member. That the gas flows thiroughs the pisiquatentefithe astisdet/ductite reash tle finst
15 supply opening via the receiving opening to be supplied to the main
combustion channel eventually.
More particularly, of the fuel gas discharged from the second
supply opening into the air inlet duct, the fuel gas portion inti'oduced into
the communication line via the receiving opening will be guided to the first
20 supply opening to be supplied to the main combustion channel. whereas, the
other fuel gas portion not introduced into the receiving opening will be
supplied via the air inlet duct to the pilot combustion channel. And, the
greater the amount and the greater the speed of the supply of the fuel gas
discharged from the second supply opening, the higher the ratio of the
25 portion of the discharged fuel gas introduced into the receiving opening. As
a result, the greater the supply amount of the fuel gas, the higher the
distribution ratio of the fuel gas to the side of the first supply opening, i.e. to
the side of the main combustion channel. Conversely, the smaller the

amount of the supply of the fuel gas, the lower the distribution ratio of the

30 fuel gas to the side of the main combustion channel.
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di stributing nenber is discharged fromthe second supply opening toward

the receiving opening of the air inlet duct. 10 And, in the gas supply area
where the di scharged fueI gas is present in the air inlet duct inside the

di stributing rrerrber ortlon of the fuel gas transversing the air inlet

duct is carried way 91’ , B} the hurmay apgraratuse the distrbutingyaeanspof thew t o

' h fl h h th
e o1 o s ARSI b g Pl Sb rold PR Lppl y openi ng vi a

t he receiving openi | qm,&gﬂ n. Eﬁﬁlﬂ
eventual ly. Mre pa%}:lgfggfygg% %ﬂpa&?tﬁ @fgtgg |s&ﬂarge O%I’g?ngg e second
suppl 'y openi itg thethurhbe apphratok Qonstrattion lesdrittld go¢veD s Ehiacterideddmced

into the communication [ine via the receiving opening will be guided to
the first 20 fsntﬂ)erh@peuhendlstnbbbngumpm‘wu Iefdrablymeomprised us plate-litennel .
wher eas, the ger fuel gas portion not |ntroduc d into the receiving

openi ng wi | | TB&m % dispoged yyighiphthesmain pogtbustien gb vath 8t rlagefacs | on

channel . And t nt th er_the speed. of th
cupply of ¢ ndnbREe I KB R ARY A0 P B ChetS BRERRIRE sithe

hi gher the rqﬁltgeg{a]hlggm%@sﬁgﬁbhgﬂnaf the di scharged fuel gas introduced
into the receiving opening. a result, the greater the supply anount of
the fuel gas, the hWilear thhedlsthlbmmmg)lMembemais profidedewithih gas mhaint he
side of the first supply opening, i.e. to_ the side of the nmain _conbustion
channell0 coné font g ga%ﬂ%ll lasy deseribethpabaveof ﬂilhes@mpipmsoﬂ-‘eﬁ‘ﬂts fiel gas,

min ggﬁgu;p@%@%bm B3 AP aBtick e mitin e i RBPn cBaaneh SefCeer,
di stributing ppEam §n%mhpeth1§ Hidtbeid b a{%&ﬁ%‘e JEE@H&I%rVM\Hng i ”p' €

construction. “Further he bur ner apparat us o e present 1nventi

addi ti on t o plite face alkgnabinathataisfloentitection| suchddistirbheck cfitheair inSthe
characterized in 5 further that the distributing nenber preferably

conprises a prapLomhustionphapngl eankeminimiged t he nai n conbusti on channel

wth a ﬂl) ate face For accomplishing the above-noted object, a burner apparatus

according to the present invention, includes a common channel formed at

one end of the inner tube and the outer tube for supplying the oxygen-

containing gas to the main combustion channel and the pilot combustion

channel, a common supply opening for discharging the fuel gas of the gas

20 channel in said common channel from the upstream side in the flow

direction of the oxygen-containing gas of the pilot combustion channel to the

upstream side in the flow direction of the oxygen-containing gas of the main

combustion channel, and a common shielding member for adjusting the

inflow amount of the oxygen-containing gas, for a common gas supply area

25 which extends in a discharging direction of the fuel gas from the upstream

side in the air flow direction of the common supply opening and from this
common supply opening to the common channel.

Further, the burner apparatus of the present invention, in addition

to the burner apparatus construction described above, is characterized in

30 further that said first channel is used as the main combustion channel and
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t hereof being oriented along the flow direction of the oxygen-containing -
gas in the main conbustion channel. Wen the distributing nenber is
provided within the main 10 conbusti on channel as described above, this
sometines results in_ disturbance in the air flow inside the nain

combust i on crﬁa#i@conﬁ&hen ¢l is uged as tlee pilet compustion casnel.but i ng nenber as a

pl ate-11i ke menber | ate face ali nedlnt alrflowdlrectlon
such di sturbance of ﬁ{ﬂg rsa§ heﬁﬁ‘?"ﬁeﬁgﬁﬂﬁ%"’t PBH presentinyend

T A e

accordlng to the present | nveition
one end of thhannekforinedeoratle Lpstreathedidé vPehd air P RE ﬂhé‘ﬂlﬂéi‘ettﬂié)’ﬁﬁi‘

cont ai ni ng gas to the main conbustion channel and the pilot conbustion
channel ,6 a cdanmige thepputerophe) rapdf the doswhan gupplyt bperingl isgprovided Hor gas 20
channel in said co n channe fromthe upstreamside in the flow

direction of @HEMEX Yinggiugans dp wigeothe: atlugay of theagael to
the wu strea QU dir on. of e oxygen- cont ai ni ng gas of
t he rra!on g Wcl‘,]ﬁg‘ﬁ’ﬁ de ‘m}’egc%ﬁ tgﬁﬁ & COmAT L chanme ijlf or adj usting
th fl t I

e inflow armun Rfanfdlf, (B YGE %,ghgafe& tiii%as évgmﬁwfﬂm%%g%@é&)p y

area 25 which extends I n a dischargi I rect omthe

upst ream si deomnthé bemaon édpplydpemtglmvﬂfedﬁhehsemmn%mh‘ﬂ anposé and
fromthis commn supply opening to_the common channel. Further, the burner

appar at & of %ﬂl%ﬁwﬂlﬁ%ﬁf pi Ohcmblﬂsﬁmchalmeﬂltewmmecampmmt us
t t h teri.zed in 30, furth t t sai d

Foret” channeiciRBaE BEba@Atine i BRahT SHBlos EC riath combpition Chanmits ec ond

channel is used as ahA, #h!te EAMBUSHIOBEAAGE: ) Alsch el ﬁf’e‘l 4 the

burner apparatus of the prese I nvention structgon for

exanpl e, t he preseminncthermoeiméon chanuekledp@sioa ofctharfuel gﬁ@tﬁﬁﬁéveﬁc@lﬁé]ﬁle
upstream side of the air flow of the | nner tube and 5 inside the outer
tube, and t h&ordhem shanmeliiy capded mpyi by pho airopurenr of the air introduced in

15 the pilot combustion channel to flow to the pilot combustion channel, while

>~—-

-n

C

the rest of the gas flows through the air current introduced in the pilot
combustion channel to reach the air introduced in the main combustion
channel to be supplied to the main combustion channel eventually.
Therefore, the greater the supply amount of the fuel gas to the gas
20 channel and the greater the discharging speed of the fuel gas from the
common supply opening to the common channel, the higher the ratio of the
fuel gas reaching the common channel on the upstream side of the main
combustion channel and flowing into the main combustion channel. As a
result, by increasing the supply amount of the fuel gas, it is possible to
25 increase’ the distribution ratio of the fuel gas to the main combustion
channel. Conversely, by decreasing the supply amount of the fuel gas, it is
possible to decrease the distribution ratio of the fuel gas to the main
combustion channel.
Further, with the burner apparatus having this construction, the

30 common shielding member is provided on the upstream side of the common
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causi ng the gas supplying neans to discharge the fuel gas of the gas
channel in the above-described direction to the comon channel. Nanely, the
fuel gas supplied to the gas channel will be discharged fromthe common

supply openin ovided ip.the conmopn channel. disposed_ 10 on the upstream
si de of the ﬁﬁpg{ Fg’r? OMBRARIC rﬁpihﬁilémlhlﬁéﬁﬁ%ﬂtr@m%@sed on

area wher o ( R 9 scf#aé a5 FPhOE IR B 1P o 8 ceﬁvﬂg%“%mgﬁﬁg@?pz' ’
portion of t%@eéﬁ@ﬂer@ﬁ?efdei‘@ﬁé’ﬁfsgh&gga the SR pﬁmot &l o gerg«- way by

the air current of the air ntro annel to

flow to the pfithe pilotrbermbistior beanedl is phédeat, theeehyess aﬁfrobﬁ@télﬁsadﬁlhﬁm
t hrough t he alr current introduced in the pilot conbustion channel to

reach tHie aj the iflow apwunt of theairdd the cormoni gas swppbnarﬁa t dlemee simpthlei ed t o

t he mai n combusti on chann eventual ly. ,Therefore, greater the supply
amount of th&FPHID BAXSYRP Yﬁ'ée‘béi‘e rg@o(pﬁmg}etlgﬁarg g the wpstrpam of

! . )
Common. chaanai e‘ﬂﬁm shiipustiy Snel A (o TP RURP ey BE Aol o
channel on trappunﬁiatt@@msﬁl fitatofhet &@tﬂ&htﬂon GRHD Wt thenfuhasxdelo ﬂftﬂnﬁbﬁw “9

into the main conbustion channel . result, by |ncreaS|ng e supply
amount of t heombubktigashanneli mapd&sadghstedd;o 26t ther aasatidh eoddidion dfughieon
ratio aof the,fuel gas to the main conbustion channel. Conversely, by
decreas]10ng tll?ém%%%mﬁf& Bunt of the fuel gas, it is possible to decrease

t he distribut s.tqqthe nmai,n. _combustion ghan
Further . with the it dsihie bR abiteuthihe BHERINS, e0nB0R" o
shi el di ng nerhekir Forthyugatteath 48 of il if ASHSIE tHé @&&Omgogﬁbﬁgpp' y

openi ng of the common channel, so that it is p055|b to réstrain t
i nfl ow of théo ancrehsethe ldeamp’selrréaﬁnesdodanan suppht op enihigefoe aetducingahesuppl y

area where the fuel gas dis in the copmon_channel on the upstream
of the pil ot -L}ﬂ{fé{lgéﬁee Qﬁﬁé‘? %%ei gascevantually spduging the poessyre dossi of adj ust

15 the fuel gas at the common supply opening.

Therefore, it is not necessary to adjust the supply amount of the
fuel gas to the pilot combustion channel and the supply amount of the fuel
gas to the main combustion channel independently of each other. Rather,
the distributing means may be constructed such that only with adjustment

20 of the total supply amount of the fuel gas to the gas channel, the
distribution ratio of the fuel gas to the main combustion channel and to the

pilot combustion channel may be readily adjusted in accordance with e.g.
combustion load variation. Moreover, the supply amount of the fuel gas to

the pilot combustion channel may be increased in association with decrease

- 25 in the total supply amount of the fuel gas at the time of low combustion load,
thereby to assure stable pilot combustion. At the same time, the supply
amount of the fuel gas to the main combustion channel may be increased in
association with increase in the total supply amount of the fuel gas at the

time of the rated combustion load, so that the fuel gas may be distributed

30 uniformly to the main combustion channel and the pilot combustion channel
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5 the inflow anobunt of the air to the common gas supply area. Hence, in the

common gas supply area, the ratio of the fuel gas reaching the upstream of

the mai n conbusti on channel and introduced therein may be adjusted
distribytion ratio of gas to the main

appropri at el so.that t .the fuel )

conbust i on cﬁgnwpzﬁgl?%«ik?gﬂj BRIOeLAtoR comhustior ¥ i@%rfug]oﬂéimréf t he
10 burner ap F et . theS. GO n shieldin er restrains the
i nfl ow of t%cglltd#ﬁﬁﬂy erﬁl% eisuggﬁegg%asfbal Ng% apRarafup ‘?%nﬁ]nﬁﬁ? & tHEP§as
area, it is pefsiribon, But WEARSEhiDEs Wit YRR LR OPENT NG
for reducing the di s%hargi ng speed %%@f%&%%%eegent ua0 y r(%&ci ng

t he pressurelbadsange. 15 the fuel gas at the common supply opening.

Thereforge, it is not necessary to adjust the supply anmount of the fuel gas
to the pllot conbuskvehesnantie bmrtamasatmsmftgmmsemnnvmmmeﬁ thgas to

th i £ | i dent |y, of h .t her. _Rath th
et TTbut - oo oliebd 6 CRARRS aadMERRASE e d Shaiacl riflengombaativn chashtl 20 of
t he total f t th

et r ot onRay b8wRHA s The whfin Wity il IOHGRAAING theldifer first
the pilot cehhnsél ussbrRethe Biailkeconditition St 6fhd PhaGeREI5%HdM t h

e.g. conbustion |oad variation. Mreover, the supply amount of the fuel
gas to the ghronelcisiusedi an theapiletl compubton ndrammebdat thastinei of ilow Wit h
decrea % 25 in the, total SLigem g}é%:égsun, of the fuel gas _at the tinme_of |ow
combustilon | SeRPustipn laad, when, tgpybon atiooel thabialtgasnior Ahet pidotsane
time, the su h .40 he mai.f ,comhusii on channel may
RRinYusBoR léﬂgpﬂgl is c&éhesed Aord Fubr %nse e {@mc?& 18

be increased In assocl Ion w Increase i t of

the fuel gas imiert pidot doniBustiont diemnal &t sREPMSt dtablel SiRs costbusBidh ihngef uel

gas may be distributed 30 uniformy to the main conbustion channel and the
pi | ot conmbuswilohcanbustéon doarmelr eal i ze | ow NOx generati on combustion with

| ean fuel-air m xture. ccordingly, .there is achi eved a burner apparatus
whi ch has a sinple 8ﬂs$@u&h°8%‘,%e%b ikiHngE harRazates geferther miresantcy over

wi de coEbust i fbntion which achieves low NOx generation and high efficiency over a

wide combustion load range can be used by itself as a burner apparatus for

an incinerator for example. However, this apparatus is particularly useful

as a burner apparatus for a gas turbine engine. Such gas turbine engine

can operate over a wide operational load range while maintaining low NOx
20 reduction and high efficiency.

Further, with a co-generation system including the gas turbine
engine having the fluid distributor and the burner apparatus of the
invention and a heat recovery device for recovering heat from exhaust gas,
since the exhaust gas exhausted from the gas turbine engine has low NOx

25 content, such device as a denitration device can be formed small or

eliminated at all, so that cost reduction and size reduction of the system can
be achieved.

BRIEF DESCRIPTION OF THE DRAWINGS
30
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| oad range. 5 Further, in the burner apparatus of the present invention, of
the outer first channel and the inner second channel, either conbustion
channel may be used as the main conbustion channel. However, if the outer

first channel is u§ed as th mai n. conbusti on channel and the i nner second
channel is used as ’rgelﬁﬁlao‘{l e ViU Yerticehsaetion shawing e finshembpdiment,o

conbustion | en the d| butio f.the fuel or the il ot
conbust i on cﬁ’g%hg}qn?%r prRG1& ‘é% awrﬂgrﬂ“t‘ﬁ s%ﬂﬁgtwﬁcc@p%%p&gtﬁmse t he
i nner pil ot (iﬂﬁ@H:ﬁLﬂ on channel for assuring stable pilot conbustion in the
pi |l ot conbustion channel. Al so, the above-described burner apparatus of the

present 15 inventiBig. @hisehfreahvRNem bmﬁoﬂ%ﬂﬁfﬁfﬁekgp ardubisabwal fl ci ency
over a W de conbustion |oad range can be used by itse P as a burner

apparat i folfigah incinerator for exanple. However, this apparatus is
particul arly useful a burner appar s for a gas turbine_engi ne Such
gas turbine engi ne Tig gl%ﬁé’-‘i‘% @e%@rvemﬁd@caeeﬁbpwm&pm pa%@ ile

mai nt ai ni ng Iﬁgv {‘Foggﬁﬁb‘?ﬁﬁgdégrk gh efficiency. Further, with a

co-generation system 1 nc urbi ne engi ne having the fluid

di stributor and thepfu rmeraggwﬁe%wé Wéw dhewin %ﬁ@éirﬂﬁéﬁéélg% fabf fifFovery

devi ce for recovering heat om exhaust gas, i nc aust gas
exhaust ed fr dnid déstghatdreshowa irRjgr® has | ow NOx 25 content, such device
as a denjtration device can be forned small or_ elimnated at all, so that
cost reddlction and Bigzed risdactsids aewt e vgrsicaln seation bshevdngeve decd EF

showi ng & 1 FEIPSATBERT b PUBT AIRGALS BpTRRATHd HEFIHEOR e o K but or o
according to th@grégeﬁ§ﬁwendoﬂyent i on,
' Fig. 6 is a side view in vertical section showing a third embodiment

of a burner apparatus having fluid distributors according to the present

15 Invention,

Fig. 7 is a front view in section of the burner apparatus shown in
Fig. 6,

Fig. 8 is a side view in vertical section showing a burner apparatus
according to a modified mode of the third embodiment,

20 Fig. 9 is a side view in vertical section showing a fourth
embodiment of a burner apparatus having fluid distributors according to
the present invention, |

Fig. 10 is a front view in section of the burner apparatus shown in
Fig. 9,

25 Fig. 111is a side view in vertical section showing principal portion of
the fluid distributors shown in Fig. 10,

Fig. 12 is a front view in section showing the principal portion of
the fluid distributors shown in Fig. 10,
Fig. 13 is a side view in vertical section showing a fifth embodiment

30 of a burner apparatus having fluid distributors according to the present
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Fig. 2 is a front viewin section of the burner apparatus shown in 5 Fig.
1, Fig. 3 is a side viewin vertical section show ng principal portion of
the fluid distributors shown in Fig. 1, Fig. 4 is a perspective view

showi ng the principal portion of the fluid distributors shown in Fig. 3,
10 Fig. 5 i sV ®view in vertical section showing a second enbodi nent

of a burner apparat LRg: fluid .di ] g cordi ng t t he .prgsent
invention, Fig. 6 igﬁéﬁg;{%g%ﬁe@\}/{v{eﬁ}g \%%@%%%%%@%?ﬁ% grﬁ)%i‘)ﬂ@eglpﬂiigﬂf
enbodi nment Qhe@ubﬂéwpa}aa@g@{mﬁgmgn%fl uid distributors according to
the present 15 invention, Fig. 7 is a front viewin section of the burner
appar atus shown in Figgl56s afront Aewsinasestion of tleabiuth ereipipiaatussboiwnih
showi ng a burner apparatus according to a nodified node of the third
enbodi neht , i[ﬁg-Fl‘b. 9 is aside viewin vertical section showng a fourth

enbodi mrent of a burper #)parat us, havi ng.fl uigwd' stributoys according to
the present inventiote g fo e ViPFoiR VeRHGal nseclon; showmg e $itther

Chowi ng pr i nol e of & b dhnatind hAdhe ol BUULNE bR °F,

12 is a frontthyipessend isrgitionn showi ng the principal portion of the fluid
distributors shown in Fig. 10, Fig. 13 is a side viewin vertical section
showing a fifth enbBig Agns a fintoview ibsenton af pee burrereppiangtufsl shiothm in

distri bﬂiors cc]:)(gdi ng to the present 32 invention, Fig. 14 is a side view
in verttcal n showi ng a nodified node of

Fig. 18 is a partial side view in vertical section showing a modified
mode of the burner apparatus shown in Fig. 16,
Fig. 19 is a side view in vertical section showing a seventh
embodiment of a burner apparatus having fluid distributors according to
15 the present invention,
Fig. 20 is a partial side view in vertical section showing a modified
mode of the burner apparatus shown in Fig. 19,
Fig. 21 is a side view in vertical section showing an eighth
embodiment of a burner apparatus having fluid distributors according to
20 the present invention,
Fig. 22 is a front view in section of the burner apparatus shown in
Fig. 21,
Fig. 23 is an enlarged side view of first supply openings of gas
supplying means,
25 | Fig. 24 is an enlarged plan view of the first supply openings of the
gas supplying means,
Fig. 25 is a view showing variation of a fuel gas discharging
amount relative to a total fuel gas supply amount at each first supply
opening,

30 Fig. 26 is an enlarged side view of first supply openings of gas
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the burner apparatus shown in Fig. 13, Fig. 15 is a front viewin section
of the burner apparatus shown in 5 Fig. 14, Fig. 16 is a side viewin
vertical section showing a sixth enbodi rrent of a burner appar at us havi ng

[ [ [ di h ti 17 f t
viewin sect RORDBR ??fie%:sﬁ'rfﬁ gt Mol Rue PhibRsigiy cmBbdimegt: 15 |5 a
Do ner appar at us. stk 2 i alateduaR AR GEAIR R BN LY
section ShOWSﬁngnﬁgvlﬁéﬁl@ re?ﬁ(%do%bdﬁied%@&@ Bﬁﬁheadi’ﬂ?thaélﬂﬁocﬁﬁl‘édﬂg fluid

distributors according to 15 the present invention, Fig. IS a partial
side view in verti cBlg. 28ds anentdrged figna viavelir semdlonmhdeumé t}ié’iﬁrdtlﬂupﬂy
apparatus shown |n Fig. 19, Fig. .21 is a side viewin vertical section

showi ng %n ei%8RHES RIBARFMD mgrbawh%pmﬁxmwhaw nngzl ui d Con

di stributors accor 0. t res |nv I S ron
view in section of d?’ré %?u}sngP %{g%& es‘ﬂ%% ﬁl‘si% pp;}% Opﬁ“é‘gsz‘% g%s an
enl arged sid Y

Fig. 24 is a%ugg%%z%édrﬁsgﬁl Vi 0 a}ﬂgﬁfﬁe@%ﬁg@ suppl y opem n(ggn{oéﬁl t he gas

suppl yi ng means, FiBig.280i 5 @ \sidav 860 gvertichiRiseeio®f siibwing! adasnth
di scharging anount relative to a total fuel gas supply anount at each

first suppl y empnsimeyt Oﬁ@ burperzpriagzatus bavingdbuidsdigtritniters aécoiriingt tesuppl y
openi ng s 33 sLtJ%E) % means relating to a nodified node of the
ei ght h Odl ﬁgmrese ventio

Fig. 31 is a front view in section of the burner apparatus shown in
Fig. 30,

Fig. 32 is an explanatory view showing a setting mode of a first
shielding member shown in Fig. 30,

15 Fig. 33 is a side view in vertical section showing a further
embodiment of the burner apparatus shown in Fig. 30,

Fig. 34 is a perspective view showing a fuel supplying member
provided in the burner apparatus,

Fig. 35 is a side view of a first supply opening of gas supplying

20 means relating to a modified mode of the ninth embodiment,

Fig. 36 is a side view in vertical section showing a tenth
embodiment of a burner apparatus having fluid distributors according to
the present invention,

Fig. 37 is a front view in section of the burner apparatus shown in

25  Fig. 36,
| Fig. 38 is a side view in vertical section showing a burner
apparatus relating to a modified mode of the tenth embodiment,

Fig. 39 is a front view in section of the burner apparatus shown in
Fig. 38,

30 Fig. 40 is a side view in vertical section showing an eleventh
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Fig. 27 is an enlarged side view of first supply openings of gas supplying
nmeans relating to a nodified node of the eighth enbodinent, Fig. 28 is an
enlarged front view in section showing the first supply 5 openings of the
gas supplying nmeans shown in Fig. 27, Fig. 29 is an enlarged side view of
first supply “Bpodimgat of aghwrnes anpayatvg hasdng fluif distibutersaaceordingetd node
of the ei ghtE enbodi nent, . Fig. 30 is a side viewin vertical section
showi ng a ni P%PE?PSB‘&WP% a burner apparatus having fluid distributors

according to 10 thgpys ' Is ' ' f ' | n.section
of the burner appar atggs zﬁg\%ﬁd#\éﬁ%&dﬂ %g(c‘)tj,’l:dlg?fg&l]eﬁ‘?ﬁngraahs&a#é%g?%yﬁvi ew
show ng a sefftig/gp,node of a first shielding menber shown in Fig. 30, 15
Fig. 33 is a side viewin vertical section showing a further enbodinent of
t he burder appar at uBigstdRwisi a §idg. vie®, ifi gertizdl i sectiopesimmengi ¥ ebuirew

showi ng a fuel supplying nenber rqvided in the burner apparatus, Fig. 35
is a side vi @RPGFatRSHP géeﬁpmd&;sgﬁnwge eofithg elevenpl pyabadiment, neans
relating to a nodif.ed de of .tthe .ninth enbodj nent, FiLqg. .36 is,a,side view
in vertical secti onlh‘%hoﬁ)ﬁﬁ 3 ?%ﬁtweweﬁ%oﬂ‘?r}%@%jt sgFtidp b%?’%?ga%pweiﬁhs
having f1 ui d eglilidishbii Of % BeSREHREriQs hi\anP RAE Hist i g 1037 IS a
front viewin section of the burr%@?rapgar at ug shov%sq%@gsﬁd&?r%,& 1;ll—)i g. 38
is a side vid¢he present invemltioneahdon showi ng a burner apparatus relating to
a nodi fied node of the tenth enbodinent, Fig. 39 is a front view in section
of the Wurner apparBigusd4nisws partiply segon 3shawige 40 cosventyingd binmeri n

vertical section sthovm' ngC an el eventh 34
apparatus as a‘comparison example.

BEST MODE OF EMBODYING THE INVENTION

15 (First Embodiment)

A first embodiment of a burner apparatus relating to the present

mvention will be described below.
A burner apparatus for use in a gas turbine engine, an incinerator,
20 etc., as shown in Fig. 1 and Fig. 2, includes a gas tube 1 defining a gas
channel A3, an inner tube 2 defining a second channel A2 as a pilot
combustion channel surrounding the gas tube 1, an outer tube 3 defining a
first channel Al as a main combustion channel surrounding the inner tube
2, an air supplying means (an example of “oxygen-containing gas supplying
25 means”) for supplying air A (an example of “oxygen-containing gas”) as a
first fluid to the first channel Al and the second channel A2, and a gas
supplying means for supplying fuel gas G as a second fluid to the first
channel Al and the second channel A2. In operation, the fuel gas G and
the combustion air A are supplied to the main combustion channel and the

30 pilot combustion channel to be mixed in the channels to provide a fuel-air
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enbodi nrent of a burner apparatus having fluid distributors according to
the present invention, Fig. 41 is a front viewin section of the burner
apparatus shown in Fig. 40, 5 Fig. 42 is a side viewin vertical section
showi ng a bur ner mpdi fi ed. node of the el eventh

enbodi nent , %Rﬂg&gh‘sj‘?‘)&iﬁ @%\Pﬁgﬁc% nstaon charmber 1. shovm ng a twel fth
enbodi nent of a burmé ggggﬁi%i"% t}ﬁﬁhpguﬂel 218%9& to'ﬁi%r acc rﬁgsn

t he pr esent i nvention, 'S a

conventi onal chakialy, TRARIAIHSHAS cﬁaﬁﬁ@mmﬁ@@ema@m daﬂ\@@é%
EMBODYI NG THE | NVENTION 15 (First Embodi rrent) A first enbo I ment

bur ner appar &hesneleAdarenxtapadsed. present invention will be described

bel ow. A bur ner appar at us for use in a gas turbine engine, an incinerator,
20 etc.,? as shown .ﬁlrmagr sup walgpmganszls 2 Aegansdor donging thebair1A deto theng a

h I 2 def d cha as a pilot
Ot on S P s o B BN WP e 1«
first channelof Al 35118 oRIFH i‘%oﬁz?f‘%@l surroundi ng the inner tube

2, an air supplying neans (an exanp1e 0 oxygen-cont ai ni ng gas suppl yi ng

25 means' ') for suppTleé ggs dupphin@meansi®haemehns Mymiﬁﬁgttﬁb'ﬂlépgﬁbaé}) as a
first fluid to the first channel Al and the second channel A2, a gas

suppl yi ng ne ﬁ@rumupﬁlrytwggafsw@lppba@l@eaaoméhe fhael fglas |Ctltharenmaafamr st
combustitn alwmih§r€t%§ﬁwr o thie g Hinnel ASHE o homining e ARG 30
2o CormueShae SRS A ek A AT L b
the inner t ub’Q.Z Bt iste sayf die ielAs 3s pFRidéd RRSRPplying the fuel gas G to
the gas channel A3 and distributing means is provided for distributing the
fuel gas G inside this gas channel A3 to the first channel Al and to the
15 second channel A2, -

The distributing means comprises a plurality of fluid distributors 4
distributed in the peripheral direction across the three channels of the first
channe] A1, the second channel A2 and the gas channel A3 for distributing
the fuel gas G inside the gas channel A3 to the first channel Al and to the

20 second channel A2.

Each fluid distributor 4, as shown in Fig. 3 and Fig. 4, includes a
plurality of first supply openings 5 for supplying the fuel gas G into the first
channel Al and supply lines 6 for supplying the fuel gas G in the gas
channel A3 to the respective first supply openings 5 independently of each

25 other, each supply line 6 including distributing means for distributing the
fuel gas G into the first channel A2 in such a manner that the distribution
ratio of the fuel gas G to the first supply openings 5 is increased in
association with increase in the supply amount of the fuel gas G from the
gas channel A3 to the first channel Al and the second channel A2, and

30 conversely the distribution ratio of the fuel gas to the first supply openings 5
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coaxially. That is, the first channel A, the second channel A2 and the gas
channel A3 are juxtaposed. 5 The air supplying neans is a nmeans for forcing
the air Ainto the first channel Al and the second channel A2 from one end

t hereof by means of an unillustrated conpresspor, blower, etc. The gas
suppl yi ng neé%geqrga%e(ﬁg\dﬂs:‘so OQU‘Wﬁﬂeﬁﬁe%ﬁéniﬁ% It°@¥§u@lyf 1P PRIy of thé

uni | | ustrat eg!u%?‘gs(y.ppl y source storing the fuel gas Gtherein via an 10
unillustrate ct to the gas channel A3 and for distributing the fuel gas
G inside this gas cRefenehgAS the didteibhitingtmeias)aakh AhpaRdii® 6liauses and
channel A2. That is to say, the neans I's provided for "supplying the fuel
gas Gto thaogele lbhhavieg adsecand supply ofening § foe dichisging ahie dael gav G
distribyting.the, fuel s Ginside this gas channel A3 to the first
channel Al aftothesgeon %@@Lga feomthe gapchamel AR w3 diveetionyneemakto

comrtses < AU 0 DU AL A b
the second chiaang!fof%reddidid ﬁl@%ﬁs&??gésﬂts!f% 3%5é) G %(ﬁ% L%R%'tgbﬁﬂxed tsggpléﬁel

G inside the gas channel A3 to the annel

channel A2. Bpehingl iahddgaidindut 06 the fast Stpply dpenThgs 53 aadda Febeivih
I ncludes a plurali téﬂiOf first supply openings 5 for supplying the fuel gas
Ginto the fepepingchipnthe cammymicatigrpliye 8ifovned at arpositig gppogintghte theel gas
Gint gas __channel ;A3 ta t respective first . supply openings 5

i ndepe;@ent I gqup%e%mplségpgﬁlﬁgﬁa%(ggﬁaw%{ Fh%@ﬁenfﬁ@?ﬁmgﬁ@eagweéuu ng
means for di gidthRed the ; ; ' f4 i-n such a
manner that the distri %%d[%fv(%ﬂéﬁﬁ{;ﬂ]lﬂg%g&% %%%Qﬁeggéa%wgh?ﬁgtﬂsuppl y
openi ngs 5 is increlseghiralityst fiestaduipply vpéhingd G sfoseRhi uid d sG&iiby 4anount
of the fuel gas Gfromthe gas channel A3 to the first channel Al and the
second chann@re formeghen 3p endrfaee ebplate-hike anembenld wdvich i dispodedtimetifeuel gas

L ihe ot o ERHAnER A M no% FSSHERT S ehd' B ROV RS openfngs ©" 2%

gas
cond

in the total
15 being open in a same direction and spaced apart from each other with a

predetermined distance along the flow direction of the air A, and the
respective communication lines 8 of the supply lines 6 are formed inside the
plate-like member 10.

The end face of the plate-like member 10 is disposed with such a
20 posture that the face extends away from the side of the second channel A2
on the downstream side in the flow direction of the air A. That is to say,
_the plurality of first supply openings 5 of each fluid distributor 4 are open in
the same direction in the upstream direction of the flow of the air A and are
distributed along the width direction (radial direction) of the first channel

25 A1 which is the direction distant from the second channel A2.

Therefore, when this fluid distributing means is in operation, as
the supply amount of the fuel gas G inside the gas channel A3 is increased,
the distribution ratio of the fuel gas G to the side of the first supply openings
5 will be increased, thereby to supply a greater amount of the fuel gas G to

30 the first channel Al. And, as a plurality of the fluid distributors 4 are
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fuel gas G Referring to the distributing neans, each supply line 6
i ncludes a nozzle 16 having a second supply opening 7 for discharging the
fuel gas G 5 into the second channel A2 fromthe gas channel A3 in a

22, ‘o conmunibatitbited AR BE Tk BReR Gt i N seeb meciies £97 1 om
A2 uni CaETONC FIHE 8A5PYY EEE: VY JUEWBengS B0
5. and o recoron muid SRR 0r PRPGBAINEE ding B Rl ARyt B W0 "0°

positi on oppahiangek Al}the fhel gacGnHag beRuYpHEE M Adfisig th SRAERH ARAKE]
therefromw th a predeternined distance, the receiving opening being open
to the second\kiupphe wagtnilivgction andldhp Iperiphiersl difredtionsof thepfiksy chpanehgs 5
of each fluid ]gi stributor 4 are forned on an end face of plate-Ilike nenber
10 which'is cﬁ posed in the first channel A along the flow direction of

apart from sach ot nSPRpage, e BFeT Rl e Bithecd e GhigFg e g md e
Qipection of féitofth phatedis ihifbef 100BE4NE 1f HTUPLEALLANA LIRS Hnobe L1

supply lines 6 are formed inside the end Tace of

the plate-|i KheminAethd fuel gadiG papslicdiirom thchirst suplypopdings shato fihe face
extends away fromthe_ side_of the second channel A2 on the downstream side

in the flow dirskehannel &l wilkbegausad tqpellide against lyis endfacbyitlze current fir st
supply eni n 5_of ch.fluid, distributor.4 are _opgn i t he K sane
directi gfn) in O?E}ée ﬁ]ﬁﬁ’&ggmbéﬁtpgfheb’ﬁ %ﬁi%m&%mfh$ﬁéstégm%a- are
distributed along t ' L [ | i | fi

channel 25 Al whi c‘ﬁﬁfl’\gh?%teb Ogilzl?lg?ttf itgﬁ %i&@%%%ne? r%ﬁ}ﬂ%)h@@%rggfgn%eaﬁﬁg A2.
Ther ef ore, whbstriblitersf 4, uhdralisprovided adireswicles llrfoﬂP%viHjiﬂgﬂa s@grlirighe

supply anmount, of the fuel gas G inside the gas channel A3 is increased,
the distri butfPisa to tae Hrelmin mixtuue pf thesaiA and the BieliganB.the first supply

flel gas G to 30 ¢ et PR BECRReinGrRRonR i Sechnf) dheief poor Hhe BPpui o
di stribef or s Hredtibn Jthere is provided a second swirler 12 for providing a swirling force
to the fuel-air mixture of the air A and the fuel gas G introduced into this
second channel A2.

With these swirlers 11, 12, it is possible to improve the flame
stability of the main combustion by the flame of the pilot combustion.

20 Namely, whgn the fuel-air mixture mixed concurrently with the application
of the swirling force from the second swirler 12 is ignited by an unillustrated
ignition device, this fuel-air mixture will be ignited to provide a pilot
combustion. And, as the flame of this pilot combustion ignites the fuel-air
mixture having flown through the first channel Al, the fuel-air mixture is

25 combusted to provide a main combustion.

Further, adjacent the downstream end of the inner tube 2, there is
provided an air stage rmg 13 for combing and mixing a portion of the fuel-
air mixture having flown through the first channel Al with the fuel-air
mixture having flown through the second channel A2.

30 Reference mark S in the drawing denotes struts distributed along
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di stributed along the peripheral direction and the first supply openings 5
of ~each fluid distributor 4 are distributed along the width direction of
the first channel A, the fuel gas G may be supplied in diffusion in the

fi hannel,, Al i Wi dt h di i d.th ipheral directi f
the ti ot cndhp@erivheldl @ifécfion ot fGhorie Hhe innte thEe R ﬁ%‘a@wﬁﬁﬁz 8 are

f din the end f SLi 0 ing Lot
upstream'si de of t natfnely e oM 16 5 A EyHEEAP Slenithy R E & HBal ¢ e
first supply popeon 008 seednd gad éiﬁ)ptI% hféd inChRriaedn d\h atirlel AQ.%H@%S&% th

collide against this end face by e current 10 of the air A, thereby to

achi eve uni f @amGriscdischanged fieorh ithe secohdsapplyAdpentigl7 ofithe@susly Lo ®fo t he
first crEnneI Al downstream of the fluid distributors 4, there is provided
a first Bwir|tBe recelying onesingiOng Ands\this nergle funciens @stehsecond|shaelding xt ur e
of the air A he fue as G At I nter i ate portion of,the second
channel A2 Hﬁ&ﬁgg)f? esg%’g’la]ﬂgelé’ﬁggngfnﬂ}?e?’é' r TR $he qmsteeamy silegokthe | er 12
for providi nqeRy SMthbi e el - al Lxt | and
the fuel gas C(Eﬁlr nt }%gudggé{ %@ot%%?%&ﬁge%%nc}“%ﬂgr#%’ %ﬁeﬁ tahﬁftﬂ)?é%te wirlers
11, 12, it i sadpesiidhthe infowmnowst éffthefaimAr stability of the main

conbustion by the flame of the pilot conmbustion. 20 Nanely, when the
fuel -air nixture niXbat sotecsay,dnttibe secomd channglpA2,chativean dhe tenel efithd i ng

sons e T PR it b boobtih e Pt rabi i nndls |1
thustion. \ . . . v e he fuel - ai

xt ur e havi fac A caisARre Lk 1B Bioollt RHRUEAD MR TF sbiobire T

25 combust ed of bheair\A deTlenbymppeoisteloadjubtihg bed widlh FERI slitlfkdonst r eam

end of the inner tube 2, there is provided an air stage ring 13 for
conbi ng and myxadiysingdheihnight of the nozdle, ther ratiocofithe Aeeligay G Aowirghr ough

Second channdPret s Rer sBea Rl R thp ShillEh AW i) SoRSHORR CBte e

di stribyged 3bQRding opening 9 can be adjusted appropriately, so that the distribution
ratio of the fuel gas to the first channel A1 may be adjusted to suit the
operation condition of the burner apparatus.

Therefore, the distribution ratio of the fuel gas G to the first
channel Al and to the second channel A2 may be readily adjusted in

20 association with e.g. variation of the combustion load.

Further, as the nozzle 16 restrains the inflow of the air A into the
second gas supply area where the fuel gas G of the second channel A2 is
discharged, by increasing the diameter of the supply line 6 to reduce the
discharging speed of the fuel gas G, pressure loss of the fuel gas at the gas

25 supplying means can be reduced advantageously.

Also, as the nozzle 16, instead of the cylindrical member, a tubular
member of any shape such as an oval or oblong tubular shape or of a
semicircular, semi-oval, triangular or rectangular shape may be used also.

Further, instead of this nozzle 16, it is possible to employ also, as a

30 member extending over at least a portion of the upstream side of the flow of
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38 the peripheral direction for supporting the inner tube 2 to the outer
tube 3. Further, the nozzle 16 is a tubular nmenber surrounding a radi al
portion of a second gas supply area in the second channel A2 where the fuel
gas Gis discharged fromthe second supply opening 7 of the supply line 6
to 5 the redbewing dfthrisacpr@l ganahipplyiased) azslbte-fike aidndng Which Qe

shi el di ng nqufri%gr restraining inflow of the air A fromthe upstream side
of the flowiBimithe gas tube hioy thecupstreans gde of thelflowapthe afreActfythe

appropriately _adjustiing the inhfl ow unt of .the ajr A, That js to say, in
the second c r?&ﬁ‘m supply g@?@@@nﬂ%@réﬁgg Sqngrube which has aplatedace

i sohar gad | e ine 2oBERE fhe AHPR e YRichdS FE NI Frigh Wehé Ry 07 A

di scharged into the second channe I'S exXxpos

Then, bys apprAypot at elatedikieUsidnitibrt Reviviedh Nplate tthdes isdlinked! Fi§HEER, the
adj usting the height of the nozzle, the ratio of the fuel gas G PI OW ng

t hrough the alirectiohmarohlctedtlienflowt 6f theshirt Al iokea gapvedoor bast phatd-1t er t he
15 receiving O‘?eBi ng % can be adjusted appropriately, so that the

di st ri but i on MeEPEHILEhe Igpmref @ split dubwlar meembersslincalang éhe direetign bfthedj ust ed

to suit the rafd ondition of the burner a atus. Therefore, the
di stribution tﬁggia%{s‘o?‘gtv’%tg g&é‘l’ssg%%‘flﬁ? £5tanding ogard F tAPe 21 15 1 ho
second channgbrrAdf BR¥rdan' RAlatey AdYS hRdi h el hidq&o-
vari ation of the conbastion | oad. gﬂartﬁ@&@gp%%ﬁ%@%ghg%&ﬁ%%g t he
i nfl ow Idf t hé¢heisecoadi supplyt genisgdond gas supply area where the fuel gas G

of the second channg] A2 is discharged, by increasing the dianeter of the
supply line 6 tor ecWhpa suh plate fgesperts movided, ituehlsgawsspleptoessur e

| f the f t,.th . 25.. | yi,ng. b d,
ag\S/:m? ageoﬁsld;é.ﬁhﬁlgagg%ﬁglsﬁx ﬁggﬁ%}?ﬁ@ lﬁéﬁ)ﬁpﬂﬁtg’ geoﬁg?“r}?%? Gl gﬁ{i‘respglglet nber,
a tubular  meRleK adodtYorStRBRE s HRicASfale QAN £ th%qh.ﬁggr (%)Hﬁiﬁo?f ofthaPe Of

of a semcircular, sem-oval, triangular or rectang ape may be used
al so. Furthemjr Anatetht pds afvas Taurther, e shipd of B thesd 6pediREPMag SO, as

a 15 be circular, semi-circular, oval, semi-oval, slit-like, or other polygonal shape.
And, this shape may be determined with consideration of the cost and
performance, etc.

Further, in the foregoing, the discharging direction of the fuel gas G
from the second supply opening 7 is set so that the fuel gas G is discharged

20 from the gas channel A3 in the direction normal to the flow direction of the
air A inside this second channel A2. However, this discharging direction is
not particularly limited in the present invention. Preferably, the second
supply opening 7 is constructed so that the fuel gas G may be discharged
into the second channel A2 within a range from a direction inclined by 20°

25 toward the receiving opening 9 relative to the flow direction of the air A
inside the second channel A2 to a direction inclined by 20° toward the

receiving opening 9 relative to the opposite direction to the flow of the air A.

(Second Embodiment)
30
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30 nenber extending over at |east a portion of the upstream side of the
flow of 39 the air A of the second gas supply area, a plate-like nenber
whi ch extends fromthe gas tube 1 on the upstream side of the flow of the

2 plate face oxt onth WOROAROECE P AR e RBid Aiibntart fs dlferemt ow

direction of f&8 thkhabsvéde -@dwm%ﬁgwg‘g?%se&m\gd% plate face

inclined relative to the Irection no ow of " the air A or a

curved or bent pl at b thkeaserefrties buthdgpfRaMLb thesBbdt! erhBhinmpaPer
slip along the direction of the tube axi's, having a cross sectioh

ext endi ng t ovitnstisepilyi apeaingsihareformettia thkeni fate afittay plat@likowaémpee, - 3

or) \ syrounding at |east the upstreamside of 10 the second supply
openi ng . Alnjg)o?‘g’%% E%?Sh? ppsfreamsiee pletheeilow of thewitiddso as to dngirece

! . ! .' . ! ik .
b usti ng. « ndAENEEBL BithBok R Bt BRI GIR TR FsyehafinBl 8L ; AlCTRIRYRg, i nf ow
condi tion of jh&@adf diddobieOthledIBEe ﬁ!éﬁﬁinrg'é %retﬁl%f sg%ﬂ? o?eln qﬁ%q\?%f)f“ fgh of

t hese openings may 15 be circular, sem -ci ar, o 1

slit-like, omlatereke meintperidl withaheposthine of tHu facs hepatimvirea tHeteeded
w th consider tionlczf3 the cost and performance, etc. Further, in the
for egoi ng, t k8aBNel-AZr op the domastieam sidet bt 8bwodisedtion nhthé hér Aecond

suppl eni 7._1s.set, so that the fuel G is discharged 20 fromthe
gag pc%aﬁf\el Egn?tﬁu?‘?ﬁ? v 0 %ﬁg'n£W° PBgﬁaiﬁ]@- f h’é\ﬁﬂ@i Gase: fbpheeontaryai r A
inside this E]-Iggn | ' i direction | not
particul arl y%ls;%%é;ﬁég{]i@ﬁ%? e prtézg%@ﬂ%%‘;ﬂ’g’ﬁghﬁ‘%é%?%%&f%ﬁé‘ ?Eced'r‘fj
suppl y openi figeerofi theqrata-likie irpthlser 10happdsiies {dite S6W% BtRBWIPR, WigChay ged

into the seconaéghann_el A2 within a range froma direction inclined by 20
25 toward t h&RAdaes bping epented gvith mepestive of the face fapproatinieg theseaind he ai r

A inside th ngdy, channel A2 to a.dirgction ipclined by 20" toward the
recei vi ng opﬁﬁﬁ‘g‘gﬁ% 8?3?? 38“’?8“?%‘ %g‘b%ﬁﬁ’teéfw F]Jéé‘étFQ}hoﬁ&et%Afl ow of the
air A jsSecond Enbowh{lERhs construction too, the object of the invention may be

achieved such that the fuel gas G is supplied with a predetermined
distribution ratio between the first channel A1 and the second channel A2
with the supply amount adjustment of the fuel gas G inside the gas channel

A3.
20
(Third Embodiment)
Next, a third embodiment different from the first and second
embodiments will be described with reference to Figs. 6 through 8.
25 A burner apparatus shown in Fig. 6 and Fig. 7 includes, in addition

to the burner apparatus construction of the first embodiment shown in Fig.
1 and Fig. 2, five mixing promoting members 36 against which the fuel gas
G discharged from the first supply openings 5 of the fluid distributors 4 is
caused to collide in the direction away from the inner tube 2, so that the

30 collided gas G is diffused in the first channel Al as the main combustion
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30 40 A second enbodiment in which the fluid distributor 4 is different
fromthe above-described enbodi ment will be described next. In the case of
t he burner apparatus of the first enbodinment, the first supply openings 5

f d i lat e- | i ke .nmenb 5 Jing.to th
st r oam si debaraehe TRAEEs? i sk pebaunE cremesy S HECLTPEGHR m xi ng
of the fuel gaemBelsHibPebellin disGiHHMA albhe tholkbRaHI iltion df the 3"

di sposing the end face defining the first supply openings g s e

pl ate-|ike mehbenellA] andhavires plass faces along ke UaeRariena direRdord bOfALE] second
channel A2 on the downstream side of the flow direction of the air A a 10
const ruct i on E88&nironhtir glurglifys offiess sppplyl enemings5 twhich ases distributdiein

contrary. to.the f.iyst . epbodi ment,, the first supply openings 5 are forned

in an e fgﬁapsmbﬁl@lﬁfﬁepﬁ%awé yant %{ﬁﬁé&iaﬁgl’ttféom efinper titbe he ajr
A, with the oend face being oriented with a posture of the face approaching
the second channel A2 on the downstream side of the flow direction of the

air A 15 Wth thi sWeghngéovisén 6fsidiniriig P@%@ﬁﬁgﬁiexﬁﬂé‘rs?e%ﬁp%@gﬁﬂ?ey be

achi eved such that the fuel gas Gis supplied wmTh a pre e

di stributi on te aause thetfuelgast @ elischasgedframntble fAkt sushly bpes@ps Btocatline! A2
with the suppl .arrgﬁnt adj.ustment of the fuel gas G inside the gas channel
A3. 20 (Thi rc'l‘géﬂ% SReTIXIRG promgtipgimembersoif frebe diffusedtbenebyy sorthate fir st

and secgnd | t .l 1, be desgribed with reference to Figs. .6 through
8. 25 A urnzqupglg% atﬁsﬂgﬂg)\?nsqpﬁ%ﬁﬁgqmgorgwﬁ relafiverto the gigesin &he gzt i on
to the burnechappslrat us construction of the first enbodi nent shown in Fig.
1 and Fig. 2, five mxing pronoting nenbers 36 agai nst which the fuel gas

G di scharged from thlsof as the sugipigypropmitinggmembeks Bo et il @lilé $héhbeior s 4
j[ ﬁ e caused t %is%%lscla . gﬁ)nignthtehpeer(ij[i}{e%glt ilicr)gct?gnva gf Il{eoirinrstthc%ain?lzleklf ll;)l?ecai,sinsgo that
the fuel gas G discharged from the plurality of first supply openings 5
15 provided in the peripheral direction to collide the plate faces of these ring-
like mixing promoting members 36, the fuel gas G may be diffused at least
in the peripheral direction of the first channel Al.
And, by providing the mixing promoting members 36 in the first
channel Al, the fuel gas G may be supplied uniformly into the first channel
20 Al, without significant pressure loss. And, with the reduction of pressure
loss at the first supply opening 5, the distributing means allows the fuel gas
G discharged from the éecond supply opening 7 into the second channel A2
to be received efficiently into the receiving openings 7.
Further, as shown in Fig. 8, the ringlike mixing promoting
25 members 36 can be provided also in the burner apparatus of Fig. 5 relating
to the second embodiment.
Incidentally, the ring-like mixing promoting members 36 may be
provided intermittenﬂy for the plurality of first supply openings 5. That is,
the mixing promoting member 36 may be provided as a ring-like member

30 having a plate face only in the vicinity of the first supply openings 5.
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30 collided gas Gis diffused in the first channel Al as the main
conbustion 41 channel. Further, these m xing pronoting nenbers 36 are
ring-like nenbers disposed in distribution along the peripheral direction

f the f t I h f I t h [

Gi rection of TRAAPLCre” thE Shepf o ek Bl éﬁ‘che?na?yr beia §gaﬂe|' gnein ngs o
whi ch d t ant
Spaced apart Fromerrdon fb e @Rk ARfidn ( AGHLLEET uffienits Hend

pronot i ng Wenﬁwd&l(ﬁﬁ)ethbsbﬁeﬁﬁ%ﬁb?bﬁph&&l%&éﬁoﬁhe fuel gas G discharged
fromthe first supply openings 5 | de agal nst these m xing pronoting

menbers 36 to be diffused thereby, so that 10 the fuel gas G may be
supplled uni f elatlvetothe air ainthe first channel Al. Also, as
the m xi%h g pr@‘rﬁ‘ﬁlﬂ’n@ faeent) 36 are ri ng-1i ke menbers di sposed al ong the
peri pheral direction of the first channel A, by causing the fuel gas G

di scharged fromthe plurality of first supply openings 5 15 provided in the

peripheral directio lqle . Sy, Ofy. 1 -'n- | i ke.m Xxing
pronoting nmenbers 3123‘T B:th%hhﬁl. Sgisb%gﬂh Ht%dﬁikugshéadhgff (%éagﬁ)ut l§J’tP'nsié

peri pheral didifferéngfroah thése 6flth§for@§l§iﬂ§@inb‘&inn€ﬂ€é willbPa&¢LiBLAg the m xing
pronoting menbers 36 in the first channel A, the fuel gas G may be

suppl i ed uniformy AatshowreinFigs. Ohthroegh 1) ial thisi daseuthsifgsi fsupplit

pressurg, |l oss. And th the reduction of pressyre lgss at the first supply
openi ng'%, t Pe H'Fégsr%m f?é'ﬁ’r?‘g 1 pgvend R@CQ‘G the pdatedikn savaberpdOf r om

CheSBconi Subpke O ﬁlé B8 pLAE 860 U BNBES o LRuBur SERNES

efficiently into t’he recelving openi ngs

ring-1ike nmsupglypoperiihi§ for&isoRApeES tROARBaS € B &E‘gcti’dnsﬁohﬁafﬂ?
burner apparatus_of Fig. 5 relating to the second enbodi nment

| nci dental ly, th@ﬁ%aﬁelfnge,hmk}ethwpmgngs beinigi digtritartbé is tB6 width Bn&ecuixrmdf ded

i nterm ttent lt}lleff:‘l) st cﬂam%l%f‘ o 1;h%f ﬂ(l;vlv rdsnt'ec%légp(l) th%paei\? IZ{] gasnd in Iﬂgtotlllgr

15 plate face too at its each position opposing to each said first supply opening

t he

5 in the plate thickness direction, there is formed a first supply opening 5 for
discharging the fuel gas G in the direction normal to the plate face. And, in
the plate-like member 10, there are formed a plurality of supply lines 6
(communication lines 8) for guiding the fuel gas G from the gas channel A3
20 to the plurality of first supply openings 5 independently of each other, with
one supply line 6 being provided for each two first supply openings 5
opposed to each other equidistantly from the second channel A2.
And, aplurality of the plate-like members 10 are arranged with the
respective plate faces thereof being aligned with the spiral direction of the
25 first channel A1, and of the fins 11a of the swirler 11 for providing a swirling
force to the air A supplied to the first channel A1, those disposed alternately
in the peripheral direction are constituted from the plate-like members 10.

(Fifth Embodiment)
30
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the m xing pronoting nenber 36 may be provided as a ring-like nenber 30
having a plate face only in the vicinity of the first supply openings 5. 42
Further, e.g. the shape of each plate face may be a shape designed in

consideration to th ' i i.30.00n the fuel S. Further., .the
shape need not be r@%é@"?ﬁ“@_ﬁﬁ&éé?Bﬁ‘géfaﬁppﬁf?ﬁmfgﬁ? e Hr"i’l”be _
Enbodi ment) MNesérib&l Aekiwith eeleech EBBIFikS 19thebudings fluid distributor 4 is
different fromthose of the foregoing enbodinents will be described. As

shown in Figs. 9 thWatlythd Burner dppasatusshowtrhin Fig 98, s/ yas Spplpeipi ngs 5
are not formed in an end face of the plate-like member 10. Rather, in one
of the two plagans apgsad ofthe flaid distrihutora 4pofuthel foragontg émnbedimentppofy

in the direction normal to the

ol ate Take,  WERRHEBRER Al Hadel Adds sEREIRG LR (oF Peridon of

' ' ' h ' X d 4 n,the ot her
15 bl ate tace Poy SiertRE IO sindlid ARTHLOMA o e BloponRtel A2ahd 011"y
openi ng 5 i nthehghpr 48 eeohithakitassd did ehb | Ripply MBI 6! withOtHE tirst fs*xf)ﬁ%z fﬁgpl y

opening 5 for discharging the fuel gas Gin the direction norma _
plate face. Angningn fartruppiying-the feelrgasti® to 1l firdtahenackAl or nAddawithur al i ty

f ly lings 6 (of0) nication | [ nes 8 r guiding the fuel gas G from
he S22 Enan s RusbSEET B e of S ol g o

I ndepe nt | c t e supply Li |

ggchpt V\ngﬁfi r)s%cﬁs)upp %gpgﬁ ﬁggllgaso‘gpog}ied%ﬁ%l 53%%0‘31?}8?*’%%&581‘?%‘3 t By from
the second clpaditiorhéhed dtbtribuBlbiir #tid YoOfhd BRsPLBAfndl UG HETHRS Sndil ar e
arranged with the _resgect ive plate faces thereof being ql igned W .t t he
spiral directchmbustion icbangéel dnd ¢¢ theh aemontl chlannahA2afs thieepildtriambstioaf t he

swirler 11 fO{1 rcivi ding a swirling force to the air A supplied to the
first channel® ﬂﬁ‘,‘ethose di sposed alternately in the peripheral direction

are constituted fromghg tmsa&%bl)men@meﬁrsst %Qppl Foipfe}urhg 1sof%imnl%ats)o a%o
15 to discharge the fuel gas G to more upstream side in the flow direction X of
the air A than the direction normal to the flow direction X of the air A in the
first channel Al. To this end, in the embodiment, the end of the supply line
6 is bent in a predetermined direction.
More particularly, in the present embodiment, the first supply
20 opening 5 with 180 degrees in opposition to the flow direction of the air A. In
this case, it is possible to maximize the relative speed between the air A and
the fuel gas G, thus enhancing the mixing degree of the fuel gas.
Incidentally, the opening direction of the first supply opening 5
need not be opposite to the air A as described above. Preferably, the
25 direction should be set within a range of 80 degrees from the upstream side
relative to the flow direction X of the air A. In this case too, the relative
speed between the air A and the fuel gas G may be set relatively large,
whereby fuel-gas mixture having good mixing degree may be obtained.
As described above, with the burner apparatus of the present

30 invention, it is not necessary to provide a plurality of small-diameter
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43 A fifth enbodi nent of the burner apparatus of the invention will be
descri bed next with reference to Figs. 13 through 15. Wth the burner
apparatus shown in Fig. 13, as the gas supplying neans, instead of the

2. one gas chadHteé ofieninbs in SHE9GURY JRRPAM TOF e st et ADTCHRE 7 T or
suppl yi ng t henippll 13RS 6G Thathi, 56G8NEotc Aaba8hry %o %erﬁaégech%tp&ép nggf o

comuni cated via the supply line 6 with the first supp openi ng
suppl yi ng t heorbsmiregé shezaosunmyingrmeanhanikeh rédult, Aittte the fitel gakiG may

construction togp, by the adjustnment of the supply amount of the fuel gas 10
Gto the two S@}?&Hﬁgﬂg&w&t %er¢a§§reubs§e@omly¥m@vemgpe itheippgssare of

pr edet ergn ne istnibuti;on,ratio to the first. channel A a h i n
combust igonn c&ggﬁgﬁt Aatr%e S ChpEEINg PECRTUES SN Hs e, gpesd, %ttiléglﬁgﬁ%‘l‘ﬁ on
channel . And,xi | ' | o] ' ks farped so
et e 1o o <ty B SRR By phubd [656 AR che QA M cRe RR1LALEF
direction X afhaybbeedudedAdvantagedtsl§i rection normal to the flow direction X
of the air Ain the first channel . To this end, in the enbodi nent, the

end of the supply |Aremb@istionsyatustiondept wds cendaated wiflr esing the bibner

particularly, in the present enbodi nent, the first supply . 20 opening 5
with 180 degraé’é’é‘rﬁ‘wso%’;%‘g} {1 3118t ggftﬁ’éﬂ‘f RARSUPEessEre Rt dl9tlRa 4ah9)A1.21n this

case, ifpis Ll by t i d _between the,air A and
tho tuel® gas Errh (B OR, JBE s thor, B3 (R TR ppRs UG gediton

I nci dent al | 'y effeberedagng eothl sy entlf flehgad G otths WSl oh LARRDANG R tHeed not
be opposite to the air A as described above. Preferably, the 25 direction

shoul d be setNQrrpduction effegt duk tedhe epiforn thixong i ¢heifisdtroharmel Ae, #sl at i ve
to the flow%irection X of the air_A In this case toqQ, the relative speed

bet ween t he JUDH FRRatatEs shewvngasiig. 13, was emwloyed, so that| the| fisy suppliher eby
f | - . . . . . bt . d . b d
hbove i th CRERRR S £ 00C Il A3 66 BREHG ORIt datn Ofc o0®

15 that the fuel gas G was supplied to the first supply openings 5 and the

supply of the fuel gas G to the second channel A2 was effected separately.
Incidentally, the first supply opening 5 had an inner diameter of 2.6 mm ¢
and the fuel gas G was supplied from eight first supply openings 5 to the
first channel Al.

20 The result showed a NOx generation amount less than 10 ppm as
measured with 0% oxide and the combustion efficiency of 99% or more and
the maximum pressure loss in the fuel supply to the first channel A1l being
56 kPa (0.57 kgf/cm?).

In the case of a burner apparatus shown in Fig. 44 as a comparison

25 example, in this case too, as eight tube forming members 41 are provided
along the peripheral direction of the first channel Al, there are 24 of
discharge openings 30 in total. The inner diameter of each discharge
opening is 0.7 mm .

In the case of the burner apparatus of Fig. 44, the NOx generation

30 amount was less than 13 ppm as measured with 0% oxide and its
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30 invention, it is not necessary to provide a plurality of small-dianeter
44 di scharge openings in the radial direction Y of the first channel Al for
one supply line 6. That is, it is not necessary to increase the supplying

f ' ncetefue as G may
E;ezgsg::ﬁa(r)get B&&%ﬁgﬁggﬁa&%‘?g g;%?eﬁljoﬁ%tth%ﬁ%gg Br‘rgh‘? Hgaﬁ’r‘g‘sg‘ure of
5 the air A prBesdb I643motHORRY §ﬁ§¢1&eto%etm%tg ﬁﬂélr& sa%bgfy 2 t fuel

gas G may be reduced, whereby presSure | oss during t es e fuel

gas G may bdcgdmﬁmhlchd‘safgrﬁﬁmiﬂy yreatercthiahth bainev apprateoft Bigt 13aS
conducted with using the burner apparatus shown in Fig. 13, with a test

pressure of 149sishawsdbe} the bpmern appajfatesracqoxdisg) to theprdsest iwentiann or der

to configmthe,pressyre-loss reductipn effegt re ing.to . the supply of the
f uel sg G t@cbf?é( e?ltilf’ft pﬁ?ﬁéﬁﬁ“ef"sﬁl r%ﬁ’&“?ﬁeeﬁmwmﬁu&%?ﬂ% & to the
uniform m xi qg]éfmgthe first channel A, the burner apparatus shown in Fig.
13 was enpl oye ) that the first supply openings 5 and the gas channel A3

were directly couplThe Wdrdifiasd &h e&oui5t1{ehaébob@ﬂe5&%ecﬂ ‘m@n
supplied to the first supply openlglgyg 5 and the supp y of ta'%gﬁ?ue gas G

to the secondvaluationl teal weae Bﬁﬂf’@cfoedhsd}em%:wgeﬂweoofl ﬁdgmhsﬁiehﬁvdlm fGi r st
e fue s was

Subnl Y eal T omaEP ghihe Hiak Ean Gorelatmeis thisais A b’ NosmaBHan ibe MeL

weh oo ox.dgﬁﬁﬁ% Ao 95 NE 3ol AR AL35.¢ 85Th, T eBRED 3o, B RSl s rum

pressure | osgupplyt Aenduig! toS ¥R fist Chiaha el IApth&ammkcAqub?wg(avgﬁaég

(0.57 kgf/cnR). I'n the case of a burner apparatus shown in F

conpari son 28mpreatpreat the ds:htsfamﬁmsltmo(ena&neewthetuhbnfe@rm ng nenbers 41
are provided along.the erlp aI direction of the first channel A, there
are 24 of di schargléI be esgithed argasea mseg gnehneasr suplpagh

di scharge O%M%'c%m%ﬂat%ﬂ with the fluid distributor.

15 Namely, like the foregoing embodiment, a burner apparatus shown
in Fig. 14 is constructed such that the fluid distributor 4 as the gas
supplying means is adapted for receiving, from the second channel A2, at
least a portion of the fuel gas G supplied from the second supply opening to
the second channel A2 and then supplying it to the first channel Al.

20 That is to say, like the foregoing embodiment, the single gas
channel A3 is communicated only with the second supply opening 7. And,
this second supply opening 7 is open into the second channel A2. The
discharging direction of the fuel gas G from the second supply opening 7 is
directed substantially normal to the flow direction of the air A.

25 And, at a position opposed to the second supply opening 7, the
inner tube 2 defines the receiving opening 9 communicated with the first
supply opening 5 provided in the first channel A1. For both the second
supply opening 7 and the first supply opening 5, eight of them are disposed
m distribution along the peripheral direction Z of the burner apparatus.

30 Further, the position of the first supply opening 5 in the radial direction Y of
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In the case of the burner apparatus of Fig. 44, the NOx generation 30
anount was | ess than 13 ppm as neasured with 0% oxide and its 45 conbustion
efficiency was nore than 99% However, the maxi num pressure loss in the

fuel supply t f n kPa (2 K ) ich is
significantl ;tﬁgr%gg eC!rh%'?hgf\ eihéb% U r?reﬁrw:c&z)til?ea?@eéf)fliﬁ&w%ﬁn%ﬁhes S

t hat the bur ghanagip&rat us according to the present invention 5 achieves the
pressure-loss reduction effect while maintaining uniformmxing. The

condi ti ons enpl oyedTherefdre, albiooteshcthis consehctiontsiseiyaimpdy, at 163idseibld RSt wer e
350C for the tenperature of air A 0.35 equivalent ratio of the fuel gas G
rel ative to tRETrenata sebthe pidgticoptwstian conditiontin theeecond chappelA2ramdnt t o

t he secand channel. A2, ,23,.6 nB/h,.(Nornpl ). for the fuel supply anpbunt to
the firs chgﬁﬁgf%c?h’gﬁah%ﬁﬁn‘g“g’ﬂﬂngﬁq}i(mgAgerrper a?grg at the exit
of conbustor (entra t; ; I NeR): f r | be described a
case us:Jng sut(:h gasﬂg%g‘ﬁgi]ﬂgﬁ%ﬁg%% %l%lsc?o |d?1lg:e$§n§6ﬁ%#)t%@pgf ﬁPSS%

di stributor. atb dfmidisyantly ldesplobéd f06RE ehe P RIPHRGAM AN ection B fetheABRA at us

shown in Fig. 14 is constructed such that the fluid distributor 4 as the
gas suppl yi shaneeldli simopgrationS the fuekbgas/GrdiscHarged flom sadoagplpdinrel A2,

at least a portion of the fuel gas G supplied fromthe second supply
opening to %h’é causeh do éﬁiﬁﬁéﬁe@r énte beidispsisadl 1o the euter sidentron fizst
channel . LS 1.0x S i ke, t he foregoi mbodi ment  the single
gas chléf\‘lnel %ggﬁl}zt’%%‘ﬁnf‘ran? ca?‘t/gbé §ﬁﬁ1§/etrw A ?hgesgjé‘gotﬁﬁ @1?%&%? Godrdhder. And,
this second sligirsedopedintiged sibstanaally Hyver %E@eﬁﬁf@&fbac&aﬂmeﬂ:is%haﬂﬂa

upp

di scharging direction of the fuel gas G fromthe second s y opening 7 is
di rect ed subgtlathéreby yo achirwé sulstantally ommsdanteduiivalent rathe ofibe fel-afr And,

at a position .oglgosed to the second supply opening 7, the inner tube 2
defines the MEEE!Y ng opening 9 communicated with the first supply opening
5 provided in the first channel Al. For both the second

15 (Sixth Embodiment) ’

Next, a further sixth embodiment relating to the fifth embodiment
will be described with reference to Figs. 16-18.
The burner apparatus shown in Figs. 16 and 17, in addition to the
20 burner apparatus construction relating to the fifth embodiment shown in
Figs. 14 and 15, includes a mixing promoting member 36 against which the
fuel gas G discharged from the first supply opening 5 of the fluid distributor
4 collides in the direction opposite to the flow direction of the air A in the
first channel A1 to be diSpersed in the first channel Al functioning as the
25 main combustion channel. This mixing promoting member 36 is a ring-like
member extending along the peripheral direction of the first channel Al and
having a plate face oriented along the discharging direction of the fuel gas G
from the plurality of first supply openings 5.
With provision of such mixing promoting member 36, it is possible

30 to cause the fuel gas G discharged from the first supply openings 5 to collide
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supply opening 7 and the first supply opening 5, eight of them are di sposed
in distribution along the peripheral direction Z of the burner apparatus.
30 Further, the position of the first suppl y openi ng 5 in the radi al

direction Y SRk on s .t.o the center of .the

wi dth of the%ll r'st gﬁ’%ﬁﬁéﬁn%}mﬂﬁé @%8?@ ?ﬁténctgﬁsppmbﬂ%}n is
very sinple, difectin @98 Bt channaPR1 O

condition in the sgcond channel A2 and ek%ﬁ%&ﬁ@i@nﬁé&%{ggﬁg{méﬁﬂ& on in
the first chaobleé¢ aida inshedhetwhammefig., 15, in this enbodi nent, 8 (eight)
supply lines 6 are e8U|d|stantIy di sposed al ong the perlpheral direction Z

of the fi rst chan Aby praviding she smixinghprimeting aserther 86har gadfifstom each
to c A to be dispersed to the outer

ly Id d. ide th
:.ugg 1¥r mfl £ ?1‘%1 ggpﬁw%ﬁéﬁﬂ%&gﬂt&gf&a@éé&hw Gaaniformly fio; the fisstf yel
gas G may beg Qhﬁéle ﬂ“’Mﬁg ggﬁﬁﬁﬁ pg s¥1§? el th 1%2{(155&8@8- ea of the
e substa

first channel ere y to ac %% on ent

ratio of the Ifiemis-mlary beéveaddtfoted BubiPitkhh tﬁéﬂl’@éi' nG) %ﬁi‘a{r'g rsixth
enbodi ment relating to the fifth enbodi nment %lescr eﬁ tﬁ%

reference tosegogsl su@plySopenimg uirte rthapgeeond umaahemzl mdy B effbbtitél¢ 17, in
addition to the. bglner apparatus construction relating to the flfth
embodi ment s KBREVS ‘@§ecemn§r9@englg 9 teankroto theneduned pressure tagsmdnber 36

agai nstygwhi ¢ scharged fromthe first supply opening 5 of
t he f|UId dlglg ?gutokﬁ}ﬁg&gﬁl\%%és in the direction opposite to the flow
direction of the aiFudhéd) dshéhovid ;ﬁtFl hegingleh &g le%e r he
first channel Al functi oni ng as the 2% mai n cg\l %stlo%ﬁ%%%gln@?ﬁlerﬁ{% m Xi ng
pronoti ng nesbpply3®enng5 is se-with en inelibatiore xélatide batlad epimbsitbliRRtibrher al

direction of tl&}‘ {ll ri(i]_rchann)? Al and having a plate face oriented al ong
t he di scharg?‘h Kol eshopX ohthe g A, ghe r@g-tike mixing priourakirig meutheki r st

supply openi Bgs;ay pe provided with a plate face oriented toward the first supply

15 opening 5 so as to allow the fuel gas G discharged from this first supply
opening 5 to collide against the face.

Moreover, such mixing promoting member 36, in addition to the

burner apparatus having the fluid distributor 4, may also be provided for

the first supply opening 5 or the second supply opening 7 of the burner
20 apparatus shown in Fig. 13.

(Seventh Embodiment)

Next, a further embodiment of the mixing promoting member will

25 be described with reference to Figs. 19-20.
In the case of the burner apparatus shown in Fig. 19, the opening
direction of the first supply opening 5 for supplying the fuel gas to the first
channel Al is set to a direction away from thé mner tube 2 extending

normal to the flow direction of the air A of the first channel Al toward the
30 outer tube 3.
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Wth provision of such mxing promoting nmenmber 36, it is possible 30 to
cause the fuel gas G discharged fromthe first supply openings 5 to collide
47 this m xing pronoting nmenber 36 to be dispersed at least in the

peri pheral directi Rﬂﬁowmﬂﬁw‘ﬁbﬁﬁQﬁﬁ%ﬁtug’dh%&%&%%p% k)gﬁl?lgg@l’ést 3 fuel

gas Guniformy tot’ealral_n _ Sy ’providi ng
the nixing prob®sE PEoMBHRE MSAbEN 36h8 ringd-Fke Iﬁexﬁbé‘f‘ﬁﬁﬂidﬁha\s/v:a:%l'a%e Ba&sS! bl e

to supply the fuel gas Guniformy to the first channel, out 1 nvol ving
signi ficant pEexéesling akwaySroritthe dirstt supply openingdaowandyhdeueonabes 8eindd such

: he fuel G di fromthe _second |y opening 7 into the
second channdthinh Gxigndcaleng dhe npapherscdercion @fiﬁfeﬁést@%fnheln@.lpp@ﬁ ng o
l. t 10,t ni ngs 5.
ot er o SRR ERR e 8 il BB S
: . : . : . P _ on 5
e TSl s 251 SAD BRI BB SRR AP RRIRBAL HEuhgPSh o7

36 may be prahuddsbing tdisperiédiag leastealohietheefetiph@all difRtibh' &t i pRty 15
opening 5 so as to allow the fuel gas G discharged fromthis first supply
openi ng 5 tockannebdlagai nst the face. Mreover, such nixing pronoting

nb 36, i ddi t to th bur ner aratus having the fluid .
3? st (ralr but or | 2 amaly gﬁg%‘egé'spﬁwaﬁ’éhﬁ%%&) ¥re af%Orrsqs&i)Ew employra ﬁgngor t he
d I ' shown.in Fig. ~13.
(Sovent 1 Ep P RS RS pdmBlr S8 Bt o sRERES BRI WD il bt 858 ng
menber will febcdllisidaswithiibd fabl fad 6f Gicited dnOthd Gstrdiin 2Me I thd1BoGASE Of
the burner apparatus shown in Fig. 19, the opening direction of the first
suppl y openi rﬂﬁrﬂsﬁﬁnmféhmphﬁhgﬂtdﬁrst okednmalA .o Sorthat,ithetfuelggrarGhdlavitlg i s set

to a direction y fromthe inner tube 2 extending .naormal to_the flow
direction of CPH@%@ Jgangys thenpuying progpimgemempber 3 mall theedivected in the

direction opposite to the flow direction of the air A while being dispersed in

15 the peripheral direction of the first channel A1, thus being dispersed over
the entire first channel Al. As a result, the fuel gas G may be even more
uniformly supplied to the first channel Al.

(Eighth Embodiment)
20
An eighth embodiment of the burner apparatus relating to the
present invention will be described next with reference to Figs. 21-29.
The burner apparatus shown in Figs. 21-24 is constructed, like the
foregoing embodiment, such that its fluid distributor 4 is adapted for
25 receiving, from the second channel A2, at least a portion of the fuel gas G
supplied from the second supply opening 7 into the second channel Al and
then supplying it to the first channel Al.
That is, each fluid distributor 4 includes five first supply openings
5a, 5b, 5c, 5d, 5e for supplying fuel gas into the first channel A1, with the
30 openings being distributed in the width direction (the direction away from
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30 outer tube 3. 48 And, with this burner apparatus, it is possible to
enpl oy, as the mxing pronoting nenber 36, a ring-1like nenber which has a
plate face extending away fromthe first supply opening 5 toward the outer

tube 3 and Wk GRegE &R A2 9f SRR ChRAGERPAL J1 F&EEA R o Theld By BLSE
%]Ia se The

channel Al. So 5 that, the it becones possibl'e"to cal e fuel "gas G
di schar ged frsn@plmpeﬁihrgst5,sdm@bquaaepé1me'idyonaécﬂg ml}g%é lee o4 xi ng
pronoting menber 36, thus being dispersed at [east along the peripheral
direction of suppling the fudhgas & inside thergasehannel ABmorthatthe fel 2as matglr i s
al so possible to enploy a mxing, 10 pronotjng nmenber 36 constructed as a
ring-1ike me PREOH ARy dhstab&tlenﬂa@ethefwowmmebﬁm And; the Yespectijes G

[ i de. i I ' t.] f th ' in th
firer ciannei iRV EACTH A Lt Sy Rar b RGTbEGoT retncLBaitiel ‘E%Teet
L : cl : . _ . 6 1o
'[nh)(;l 1[]I90\Icl)vr gwgg%oﬁ%%gﬁﬁig}éi r %&ﬁpﬁ}e&gel ngs %?Ss%{a&?%agga?ﬁ%%@%e peripheral

di rection of ihtweabé irsthe btahshppll anidwst dfehsgueli g436G Sosin Qe gaschangal i re
first channel Al. As a result, the fuel gas G may be even nore uniformy

suppl i ed to tkbtq thesfirssichanael Al anded ghe e@ndodiansel A2 20dAonwexselyhthe |
enbodi nent of,.t.h urner. a rapus relating to e present. invention w

be descri bed %%%%‘\%WW gf@}pcé.le?(gapitgstbe?fgggi 51%‘95 &“H’Eﬁ%ﬁeé::@shs hown
i n Figsyg 21- | > - 13 U |1 ' e LEn uch that
its fl ullod di é‘l‘.ﬁdﬁ%ﬁt{[@? t'rhl ‘gécg asﬁtﬁééﬁ? tct)&?ll E‘Egélg%gﬂllé\}lgﬁgomgg%‘ilgéﬁiecond
channel A2, at |easThat 0td k8y) @icht ipplydinedesnuatppl AeM1d 16Mdvige seCONd
supply opening 7 into the second channel Al and then supplying it to the
first channelsepond upplyi gpeningh? foui dschiasgimgbthofud gac|@desthd secdnid st

. ) : tirst
zﬁgglngl Og\le,m %ﬂ?ﬂngﬁ@SgbmSﬁie ggé cﬁaemfze rA§ ligptlh%l (%gecftl%%l n(g)]lfinslalI t?ot &wf %W 'S

direction of the air A in this second channel A2 and a communication line 8
15 for receiving the fuel gas G discharged from the second supply opening 7

and guiding it to the first supply opening 5, and the communication line 8

mcludes a receiving opening 9 at a position opposed to and spaced apart by a

predetermined distance from the discharging direction of the second supply

opening 7, with the receiving opening being open toward the second supply
20 opening 7.

Further, each fluid distributor 4 is constructed such that
discharging resistance of the fuel gas G at each of the first supply openings
5a, 5b, 5¢, 5d, 5e due to the passage of the air A is increased as being distant
from the second channel A2.

25 That is, as shown in Figs. 23 and 24, the opening direction of the
first supply opening 5a closest, in the first channel A1, to the second channel
A2 is set normal to the flow direction of the air A. Then, the opening
directions of the subsequent first supply openings 5 are oriented toward the
upstream side in the flow direction of the air A, as being away from the

30 second channel A2, with the opening direction of the first supply opening 5e
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30 openings being distributed in the wdth direction (the direction away
from49 the second channel A2) of the first channel Al. For each of these
five first supply openings 5, there is independently provided a supply

line 6 for ' t g{i\; | Ay t channel , S0 that the

fuel gas may? gb%%u%g?li 12% J|ek1!6l[llcfli S r|@&t‘él{%hgflﬁtsg%toﬁg&ge@ﬁ@aghgﬁﬁép tkf And,

the respecti flowb diréptiby off (RS afy A € QQABEIVGhegadt Biid h@&tﬁﬂh%md'zﬁt but i on

ratio of the fuel gas to be supplied to the first supply openings S

i ncreased i n dascbargingiamglesiofthe fuet gasfrem the fespéaivel firstippiply apenitgsaf t he
channel (A3 to the first channel Al and to the

fuel gas Gfrolm,the %%z , _ Al

second channéflaiyedadhedmatrens gidene thei Baw divection of 4he @inA ihthé fiest gas to
the secaond c nel i s hncreased i,n .10 associ ation with decrease in the
t ot al sﬁ’gm ng%ﬁ%ﬁifa‘teh@e%%ﬁe gradually ng ai‘% OpEINgES arg 2yay ythej ne 6

I ncludes a n ABhRYi . . | of di rgi ng the
fuel gas Gi (r%égdﬁl? second%ﬁgﬁ%gfaﬁgg?%gg%%&%ggé @ﬁgﬂn%gqelésﬁ%%eo
direction nomhabassagbh)ftlﬁé@iMA@itreﬁ@Hﬁ%téifpp?l}l‘@péﬁliﬁg]ﬁ iis:inéll%ﬁe(ﬁﬁé’%ﬂ channel

A2 and a communication line 8 15 for receiving the fuel gas G di schgrged
fromthe sec@nRysSugplthespeomdhannebAR. guiding it to the first supply

" posi ti on opposed TEPETICSP-HBHTHBHEIE. B i thg cag 0Lt [Amaaddnsaimtent r om
e A58 e BT S
e cenci sglonmenniy o g8 Sk ik bagmeg o,
5c, 5d, 5e dike secondechsanehdd, cinndtalisiharge ithe fuelrgaas@ dluestobibiengredicat ant
fromthe secgnd,channel A2. 25 That ,ig, as_shown in Figs. 23 and 24, the
opening dire ChArgne astanceef gl?pﬁw‘"j&%eﬁi apd only: the cther figst applyr st
chanmel 1 Behfs 600 50y kBl DAL ol bl ] Y FAESELL T,
openi ng$ 5 apeovidingniclhcbdWosidtdnite against the discharge of the fuel gas G can
discharge the fuel gas G to the first channel Al. As a result, the fuel gas G
passing in the first channel Al for the main combustion may be ignited and
combusted appropriately, in a similar manner to the pilot combustion
taking place at the downstream end of the second channel A2.
20 Next, a modified embodiment of the fluid distributor 4, different
from the sixth embodiment, will be described.
In the case of the fluid distributor 4 shown in Fig. 26, the
discharging directions of the fuel gas G from five first supply openings 5a,
5b, 5¢, 5d and 5e are set to the upstream direction in the flow direction of
25 the air A in the first channel Al. In addition, the opening areas of the
respective first supply openings 5a, 5b, 5c, 5d and 5e are set to increase
gradually as being away from the second channel A2.
Of these first supply openings 5, discharging resistance of the fuel
gas G developed in association with the discharging of the fuel gas in the

30 direction opposed to the flow direction of the air A is gradually increased
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upstreamside in the flowdirection of the air A as being away fromthe 30
second channel A2, with the opening direction of the first supply opening
5e 50 farthest fromthe second channel A2 being set on the upstreamside in

i schar gi ng. a2 shbplyShefite fa IR eisteuidbE certid ianinel albforhe ' 1
Xp?ni ngs 5 fakesupily bBehing ME}E@S@H‘&J%@%&B t}}gpsfe{dn(avﬁh EFABONRL L Ne air
in the first 5 channel A" are ‘decreas gradually as € openi'ngs 'are

away from t hdikesthzosittle heambuelimeat descrilieal ablives g Eﬂﬁiﬁlésﬂosﬁﬁﬁh%eodhet he
fuel gas G due to the passage of the air A at each first supply opening 5
i s i ncreased cambystig stability atrtbmtime oflovoloddechmbustion2. Therefore, as shown

in Fig. 25, in the se of | ow |.Qad co stion 0 wth reduced gas

suppl y ahount from ﬁﬁ’ét’ g%‘?tgﬁ%ﬁﬂ%élﬁﬁg,erﬁ 0 nﬁe@pé& }H}Bd distrahuten phl y
openi ngs 5, ' . | . | spesed away from the second
channel A2, ?3—%%1%%15%ﬁﬁy%etfﬁgﬂbﬁgfengg@@%ggs%eﬁhe greater discharging
resistance of the fhethgegsCoftith Aaly distabatdies shblalinSPRP!9 MREALATIS 5a
5b, 5c disposed closer to the second channel A2 and hence 15 provi di ng

reduced resi supplyeopaydngs Hat Bb, 8¢,shddegaroforided fnial plgaslike ea@mbel ohar ge
the fuel gas Gtoégf first channel A, As aresult, the fuel gas G

passing in t Kasposed alongthedfowdinegtion pbthenain &Bhﬁh&ﬁl&imhmyelr)rﬁuli gMheed and
nb ' | K L | tQ th i | ot ti

okt ng. B ace SpRieR s Yoot th Buith Taedof the Bite s Beufbae AndSPagest rest, a

modi f i ed enbegtkenpredbidrifinéd léb?rdﬁrﬁitéicﬁéﬂaﬁ& %%o#g ﬁeeﬂ(ﬁogilj%é;c?i?g‘u O?leSi xt h

enbodi ment, will be described. In'the case o urd r 4 shown
in Fig. 26, wieA aidsthieaegpertivdicomaiumcstiaf lihbes bueforgre vathirothd plwee-f i r st
supply openings 5a,, 5b, 5c¢, 5d and 5e are set to the upstreamdirection in
the flow dir iBeBEr 38 the air Ain the first channel Al. In addition,

h ' : ' firnst I 2N . 5a,. 5b, . 5c, 5d
and S are set to i nerBeedn THBEE K e P s SRR BB CeBIHchanne

A2, 15 closer side to the first channel, the first supply opening 5a is defined in a

side face 10a of the plate-like member 10 which extends closer to the second
channel A2 on the downstream side of the flow direction of the air A. As
this side face 10a faces the downstream side in the flow direction of the air A,
the fuel gas G from this supply opening 5a is sucked by the current of the air

20 A toward the first channel Al, thereby to develop a negative discharging
resistance for the fuel gas G.

Also, the next first supply opening 5b, as shown in Fig. 28, is
formed in a further side face 10b of the plate-like member 10 oriented along
the flow direction of the air A.  So, the discharging resistance of the fuel gas

25 G at this opening is provided only from the static pressure of the air A, thus
providing a greater discharging resistance of the fuel gas G than the first
supply opening 5a.

The next first supply opening 5c is defined in a side face 10c of the
plate-like member 10 oriented away from the second channel A2 on the

30 downstream side of the flow direction of the air A. Hence, due to the shape
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O these first supply openings 5, discharging resistance of the fuel gas G
devel oped in association with the discharging of the fuel gas in the 30
direction opposed to the flow direction of the air Ais gradually increased

f h :ng, Bardi ' h d |
The Tirst sooie boRBERLBRIGR 1ol W ATRURE AT Bl TIIE SBENReCa TR fudy | °
Hence, |ike gabe wilkbl d@dﬁhﬁﬁ&dﬂﬁﬁtt}ﬁ%féd&ﬁ%&ﬂ%%? givlvg lo% mgc:%ow & th

i nprove the conbustion stability at the tinme of oad c ustion. 5
Next , anot heraimidi Asctheendofiicadft fadestthe uplstriedndsige fih thé owldiredtionf ¢ ent
fromthe sixtﬂ enbo inﬁg wi Il he described. In the case of the fluid
distributor 4 %thanXi shisi Srstosupplyyepeningtbc puppes apereates dschasgingsc, 5d,

5e are forned i.n, a plat,e-Like nber 10 di sposed along the flow direction
of the alr ArFﬁsﬁaﬁgBPﬁ}?{ﬁ@tﬁﬁn@r Al . The 10popeni ngs gre open in outer
faces of the plat e—Tﬁ&GtH@fﬂiﬁf sng}g%%@@ﬁfa ekl %’E@&aegq&r %thﬁﬁ?mﬁ@%d

appropriate distance along the I'rection o

respective céamunicas tion aboviedeRribed fref gwblgidpbhﬁlgtév@ Plavever idi@ fgENDEr
10. Further, in these first supply openings 5, referring first fromthe 15

cl oser side the (afignrationshefnthe comimurficatsen dimep! 8 thaeof, ndeSe openitafsi ned i n

a side face ,l0a of the,plate-l.ik nmber 10 which extends closer to the

second chanfic %ﬁlqﬁf@i gL S%CHQDQPP?W@ to theflow dizestion effthene air

A As IS S f C . ream Si [ he fko i rection

of the lta(t?r A,%hdtgﬁe%et%‘gga{%@dﬁs ?%%E%'%O\ggsg%%%??ﬁ 8E3ﬁ9n%e%§aﬁsés%¥c%é‘?feby t he

current of thesprictiveGupplyoitinthds vhay ﬁicr@ﬁﬁéré?beiﬁg a\%}ﬁfx%ﬁ%’ F]}ié)s&%i’xﬁ' op a
as G Also,

negati ve di schargin resistance for the fue e next first
suppl y openi chasiel A2. shohisi wagilike 88 faregoihgremdshdiment, fitii$ pessibledte f ace
10b of the plate-| iqlié rr}%%gler, 10 chrii%ente along, the flow direction of the
air A So, tREPEEHSComysHer stabiitatdmertipe of law-pad comhmstiont hi s openi ng
is provided only fr st at ] f the air Aqthus .providing a
greater dischar gi ngl%gketté P%F%lnf?yh%ir Q{lﬁgﬁg %%Fl%é)gjgnglfl?{;the%&%ﬁné‘gu%rg
15 different from the sixth embodiment, will be described.
In the case of the fluid distributor 4 shown in Fig. 29, the

distributor comprises a tubular member having a communication line 8 for
receiving, in the first channel A1, the fuel gas from the gas channel A3, the
tubular member defining, it its lateral face, first supply openings 5a, 5b, 5c,

20 5d, 5e. And, in order to allow the discharging resistance of the fuel gas G at
the respective first supply openings 5 as being away from the second
channel A2, the opening directions of the first supply openings 5a, 5b closer
to the second channel A2 in the first channel Al are set to be normal to the
flow direction of the air A, whereas the opening directions of the other first

25 supply openings 5c, 5d, 5e distant from the second channel A2 are set to be
the upstream of the flow direction of the air A..

In the case of the burner apparatus relating to this embodiment as
well, instead of using the fluid distributors 4 as the gas supplying means, it
1s possible to effect the supply of the fuel gas from the gas channel A3 to the

30 first supply openings and the second supply openings independently of each
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supply opening 5a. The next first supply opening 5c is defined in a side
face 10c of the plate-like nmenber 10 oriented away fromthe second channel
A2 on the 30 downstream side of the flow direction of the air A Hence, due

openi ng Sc. (N eI ha HEFEYER,acfussehent o R ghebBrampun L 4beifanl B4R el 1o
Side inthe frev aprae SlY ofbiis B Hel7ed ¥ aheg SLRGBRHRT "

provides a grpredetermlinGh AdriBation AN %6 AREEHRE dRAnEHA] 339 the HginOt her
first supply openings 5d, 5e are forned in the sanme side face 10c as the

above- descr i lsembiuistion chappelyang éoithe secondrehamwmel A2casetheopildth@mbustion
configurati onfl of the communication |lines 8 thereof, these openings

di scharé1 t h&hapBel. gas Gin the direction opposed to the flow direction of
the 10 air A So, that the discharging resistances of the fuel gas C at
these respective supply openings 5 may increase as being away fromthe
second chanrmljn Lspyway, |ike the foregoing enbodinment, it is
possible to i rrptrhg]\i/:gmtaﬁielﬁ%%tr)musti on stability at the tinme of |owl oad
conmbustion. Next, a still further nodified enbodi nent of the fluid
distributor 4, 15 different fromthe sixth enbodinent, will be described.
In the case of the Aminth embodirpentoef atbginenrappar#iug. rekging toethediesentbut or

conpri a tubul.ar er, hayi a Co ni catj.on_line 8 for receiving, in
t he fif@f chahvetiog will ke descry eagy%lr‘rr %I}?@tata“gg%ﬁg | A3, the tubular

menber defining, ity 8 » <Hd - S0l W i . 5c, 20
5d, 5e. And, in ordrglrlé'?oéirg%fo%&)taﬁéﬁgi ﬁ%@@%&gg@%@g&%@%@%ﬁ gas G

at the respenibodémentsstis souEtyctodenth gbatthasiliel digtaebor i4r MRytleeeisecond
channel A2, the opening directions of the first supply openings 5a, 5b
closer to tHKeom ngecond ravppln2peningh @, at deastch arortibn Af thecfisdtgasoGoe
normal to the f

of the of her SrpPUSY'Sort §Bis $FoaRt shral”srertibe ! (6T srand SRRGRALAL Bekond
channel15A2 anRes 8hpply iPfato the first channel Al.

That is, a single gas channel A3 is communicated only with the
second supply opening 7. This second supply opening 7 is open into the
second channel A2. Further, the discharging direction of the fuel gas G
from the second supply opening 7 is set to be substantially normal to the

20 flow direction of the air A.

And, at a position opposed to the second supply opening 7, the
inner tube 2 defines a receiving opening 9 communicated with the first
supply opening 5 provided in the first channel A1. Both the second supply
openings 7 and the first supply openings 5 are distributed along the

25 -peripheral direction Z of the burner apparatus.

Hence, with such simple construction, it is possible to appropriately
set the pilot combustion condition in the second channel A2 and the main
combustion condition in the first channel Al. ,

Along the flow direction of the air A, on the upstream side of the

30 first supply opening 5, there is provided a first shielding member 29 for
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the upstreamof the flow direction of the air A . In the case of the burner
apparatus relating to this enbodi nent as mell I nstead of using the fluid
distributors 4 as the gas supplyi ng neans, is possible to effect the

f
opont hos and kg 48 AGET 5 B8°A0 nﬁ%&@f%@m Hiwopt e e ACHe | oo
that through @sjiersioieddgreé of tBReSMBPbYs @QH the ﬁﬁsttéB%nBPFA(}g%Suﬁﬁrovhae

respective supply openings, the fuel” gas e supp

pr edet er m nedMotespartioutanty) in #ig. B0, thé hrl Elas Gdﬁﬁ%ﬁtg@dﬁ’&n ﬁféjﬁfs‘ﬂ%uﬁply“
conmbusti on channel and to the second channel A2 as the pilot conmbustion 5
channel . (N mPRnBebBdniethy fiasthiiarmel b diomsriirst foudwhrdselongpther eadisl

oo 3 -éé.tcﬂxwﬁaﬁg{t@p@é TN ﬂ*ﬁww*afsﬁs%i Aok qolides oY S ool g
[ [ eceiv
rom the secdhl SEIEhS €5 i 4P Uad 1L BE debaltbRhEd oh AowiisliRAm] 6F

suppl i ed frorhe first MMIA&UDWIM M@'(ﬁ&hﬁ_{mﬂgts?@e&%ﬂ{wfu%i‘é&ﬁ'@ s/f@wand 15
then supply it into the first channel . I's, a single gas channel A3

i s comuni catthereoid yiski thattthe gaeedlldiatulpp|dispepssd saffidientlyi o slee @udersuppl y

opening 7 is ope |nt second channel A2. Further, the discharging
direction of pceﬁ’é) |0 g@@ firstr channeleAbecEon tb-lﬁpﬁ‘?%SOépéh@ diyst shielding t o be

A And, at
posi t1 ot0 oppadfibFE2e ol fiadon sl hosEh e or the S Sppirondhiae B dei nes
a recei ving openi NgLd thRATEMBbER &t Vﬂstéhckﬁ? ihi Fizk. 38 >310%n

provided in the first channel Al. Both the second supp openi ngs 67 and

the first supspicidmganemper 29atherdisemployedd platsiké Inﬁemlé’&' \}ohfchréméxads
direction Z of the burner apparatus. Hence, with such sinple construction,
it is possibl oqg)ﬁ%dbﬁrdlgchppYoftheﬁrst channel AT

This first shielding member 29, as shown in Fig. 32 for example, is

15 constructed such that a ratio: c/e, between a distance (c) from the opening
center of the first supply opening 5 defined along the axial direction X and
the opening width (e) of the first supply opening 5 is greater than or equal to
0.5 and smaller than or equal to 1.5.

Namely, if c/e is 0.5, the first supply opening 5 contacts the first

20 shielding member 29. Whereas, if ¢/3 is 1.5, the distance between the first
shielding member 29 and the edge of the first supply opening 5 is equal to
the opening width ().

By setting the distance between the first supply opening 5 and the
first shied member 29 in the manner described above, it is possible to

25 reliably prevent direct collision between the fuel gas G discharged from the
first supply opening 5 an the air A, thereby to prevent the fuel gas G from
being carried away by the air A unnecessarily to the downstream side.
Hence, the fuel gas G may be dispersed reliably to the outermbst side in the
ﬁ_rst channel Al and the equivalent ratio between the fuel gas G and the air

30 A in the first channel A1 may be maintained constant for realizing low NOx
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set the pilot conbustion condition in the second channel A2 and the main
combustion condition in the first channel Al. Along the flow direction of
the air A on the upstreamside of the 30 first supply opening 5 there is
provided a first Sg\iﬂﬁl di ng menber 29 for 54 blocking the flow of the air A
By bl ocki ng tcﬁ of the air A the dispersion degree of the fuel gas G

to the first channe .S 41 v I JnyFig. 30, the
fuel gas G dischar gTB@ISha ¥ (ﬁpﬁ% %%W %@ﬁ ?9 er AtS qu’rggt"f(ﬁ?

channel Al fl(ﬁy@ﬁbhﬁﬁaygghg\@hg@n%gﬁ? Fohtoreadhille 5 direction Y of the first
channel Al. However, if the air A I des S|deways this fuel gas G the

fuel gas Gwll be Gﬁftheoamxdséd)\eﬁdsl otfhhed&&ﬁ&ilﬁﬁdh‘lgoinerﬁm P9 she Gin@nnel
Al. And,_if thg discharging speed of the fuel Gis low, there is risk

that thed gas adgengshe firstisupplysamening fiisipnovi dtaﬁ ar{&sbwndr%OpadJﬂieerzg of
10 nenber IS

he f h F the f.ir shi el di.n

vt ced o TP PR AR I ey pebila Sl
nbodi ng. newber :
There s enpl oyt B BP0 Bl A it B aldl HIE DoupBRLT, Relhe 2
direction Y akldthe tblthéta:d‘aman@@dmxﬁx an%t&hfelsraﬁie et Moﬁ&eﬁ&@l?}ﬁm aS
shown in Fig. 32 for exanple, is 15 constructed such that a ratio:

bet ween a di s amd‘éh ((b)) alongnthen pexipberiah (lirentione. oTh’eh;ethe ikt shmiﬂmgopenl ng
5 defin al on 8XI al djirectjon_ X and e openin WI dth (e) of_ the

first s pI y IB gs,(g)n§$ly5teérsqqhaﬂlq§rf0§cfgg|md§h (@) ot she ﬁéfﬁ‘hlsllﬁplyr han or

equal to 1. A [ I n|n 5co acts
the first %5’ e B9kl 8 7 Bl BHEF ta P05 FfCe
bet ween t he f(a) shd thblvﬁﬂﬁim HRFR fref ﬁraﬁdtmnaelﬂ@ ot Bf%i BétRnﬁJenW' y
opening 5 is to the opening width (e). By setting the distance
bet ween t he fwlgéh (5 amal theopidth (d) 1Bayhel fitone0 ahldr2s1res;mcadel|yenber 29 in the
manner described a possi bl e i ably prevent_ direct

to. .2
col I'i si on between t ﬁpagyaygig setps theradid é)@ mhﬁl‘s t end 30a along the
15 peripheral direction Z of the first channel Al as 1 to 3 times greater than

the width (d) of the first supply opening 5 in the same direction and setting
the width (a) of the first end 30 greater than the width (d) of the first supply
opening 5, direction collision between the fuel gas discharged from the first
supply opening 5 an the air A may be avoided. With this, of the velocity
20 components of the discharged gas G, the velocity component in the radial
direction Y may be maintained well especially, thereby to further improve

the uniform mixing effect of the fuel gas G in the radial direction Y.
On the other hand, the width (b) of the second end 31 along the
peripheral direction Z is set to be greater than or equal to 0 and smaller
25 than or equal to 2 times of the width (d) of the first supply opening 5 in the
same direction. The fuel gas G discharged from the first supply opening 5
will flow to the outer side in the radial direction Y with some degree of
dispersion. However, depending on the discharging speed of the fuel gas G
or other various conditions such as the dimension of the first channel A1 in

30 the radial direction Y, there will occur differences in the dispersion condition
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first supply opening 5 an the air A thereby to prevent the fuel gas G from
being carried away by the air A unnecessarily to the downstream side.

Hence, the fuel gas G nay be dispersed reliably to the outernost side in
the first chanpel angd, t he, equj,val.ent, ratio between the fuel gas G and
the air 30 A° tﬁﬁ@é} LRSS c??é'ﬁbﬂéﬁ the vigiityeol the sespnd and hst a aiﬂﬁ;%y
realizing lo : | pe. ofy, the fii.rstyshi.el;din nber
29 in its | o%ﬁ%ﬁ?ﬁg&e%&%@% i%g% anlé?ﬁgghogsgghév\ﬁoi %Oq“—'fl%). Z,fuqlmgagx. npl e.

O the Opposﬂéf)@ﬂ&ﬁngfn thig deletsd ofSiisFididng tH@!EHﬁfva@yct{ x%g% e feRdhacent
the first supply opening 5 is provided as a first en and the other end
away from t henixtwstissepdéredepastant 5 i s provided as a second end 31. The
first e%d 30 has a wdth (a) .alon .th_edoe.ri heral direction Z relative to
the axid directiorfgre setaeulars, Favdst esied tth dmpwovm the natifotmhesxing wi dt h

(b) along thegperipheral; dirgctipn Z. The the first shieldi 0. menber
29 is constrlfg@%td()fg@@ﬁ%?]h%ﬁs d?tﬁﬁén%‘ ¥HPE}EBS‘?9P“ ﬁBaf?‘Ilr gﬂ*’@’i&‘gg‘léfth&peni ng
5 al ong the | lg 1Ciar | the LA, e . Wadth (a)
and the wi dt ﬁ%(dé‘;m %‘3 3t}g‘sf5%gtr%b%az;e Oﬁa%%a% hn;m’r"g‘% ?B‘?ﬁb%*ﬁ&%& %%%%&é wi dt h
(b) and the woldide ¢(l§ gasy Corivesstly) HNthe? disiResiont oV ¢hy - fukl dali & Way, by
setting the wdth (a) of the first end 30a along the 15 peri pheral

di rection Z develaped already i the vicihityof the secdntliemds3 Ijrsoatigpertioanf thee wi dt h

d) of t fiar st I ' 5inth dj ti and setti th
i i (39%or Feloess R therBianmgsi s in Rk mt chABEsl (d) CofifBmglt Vil

I ' ' ' i Si hg.f w8l ' ged f
The i) st OB SRl S APl tHE SR bhibhe SGPof e D 207 the

vel ocity 20 setfiobentgreatertVifuélisaciak 2en@s réatet MBay €hOillth (DIFaRent in
the radial direction Y may be maintained well especially, thereby to
further inpré¥st sunpdy gpertivgd. ni xi ng effect of the fuel gas Gin the radial
direction Y. Onth her. hand, the wi.dth (h) of the second end 31 al ong
the peripheral di m{h S gonstruckiony 1 15,p0o3s Sﬁ%m@?@??@r%ﬁeéheﬂmeand

smal | ery5 of dispersion of the fuel gas G in the radial direction Y of the first channel
Al. Therefore, the equivalent ration of the fuel-air mixture in the first

channel Al may be rendered uniform. And, low NOx combustion may be
achieved while reducing the pressure of the gas supplying means as the
fluid distributor 4.

20 As described above, if the first shied member 29 is provided for
preventing the combustion air A from the upstream side along the axial
direction X of the first channel Al from flowing into the first gas supply area
32 to which the fuel gas G is supplied, the fuel gas G supplied along the
direction away from the inner tube 2 will be less affected by the flow of the

25 air A, so that the gas may be readily dispersed to the outer side in the first
channel Al. For this reason, the mixing between the fuel gas G and the air
inside the first channel A1 may be rendered uniform, thus achieving low
NOx combustion.

Further, adjacent the downstream side of the first supply opening 5,

30 there is provided a projecting portion 38 projecting from the inner tube 2
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25 than or equal to 2 times of the width (d) of the first supply opening 5
in the sane direction. The fuel gas G discharged fromthe first supply
opening 5 wll flowto the outer side in the radial direction Y with sone

fuel gas G dPVBRRIRe sl DRl AT BT "Etltaé‘%_ml%ig el e Breie® 1 1<t
The f sper si on eare o s T Fipy nghinle S5y el a6 e hEIGRG ' e

second end 3%as Thdischargddyfromnhioefssk @ﬁﬁﬁl@ﬂ%ﬁe@éﬁ@ﬁ infe tiBudtichahnd] A1A O
collide the fuel gas G d;&endl ng on this degree of dispersion, the

equi val ent r aeaypbeeverless alfectad by the xurrent ofair énddionde quertlyg the nixivigr
parti cul rove the uniformmxing effect of the

t it is desi to i
fuel ga rcal ?/F?ek‘{i%énfxﬂleﬁsﬂ}eifglaréﬁcg ﬁng tggpc?éhé\ eabe rendered ey trponef upifierm,s eflo_ng

[ : : t |l . t t of air Ato collide
'? Eg Sisl. SCzﬁ&%{ﬁggﬁ%é?ﬁ‘f%%"?@f@?@?‘&%%&ﬁ?%:?;gs G has devel ope](ctl I
I dy in th i Ci NisbYi t endin | [ 10 fue
gas to the out er most o) Sanp e EREORAREEE ditherst) GdsaBgorthbufter Lo ih

direction colthe firstncharrtel tAle agidesdibddhebove, ke distharginy peed e thegasld end
3l is set to be a greater value such as 2 tines greater than the wdth (d)

of the firs&agdp@tythgplarst sypply wweningih s‘,najohstneduce;ba?diafcc¢mﬁlpgés_sﬁhle![ ﬁ to
[ .the d 15 of di ' t e S in e
adi a8 recPRBRTPEPeREre ot 1bF toflamndy % he BfvicengpbAl el B arduredn
ALt on Of i nforfBtae!’ Mod WERIL Tl BEddutd boes IR0 i d il b dEPIRT o
uniform And, |ow NOx conbustion na %e ac%l eve I'Te reducing the

pressure of finthgaseducedl aridngndieemspaentdas the gad sdpplyih®widdnsdmagbeAs
descri bed abgve, if the first shied nenber 29 is provided for preventing
t he conbusti g‘# d compacsm t he upstream side along the axial direction X of

whi ch the fuel gas thBE b Y waberdu’ ol e biel B Lo sk Bagnendl *°

15 may take place reliably as described above, the equivalent ratio between the
fuel gas G and the air A may be rendered uniform at any given position in
the first channel A1. Consequently, such inconvenience as local occurrence
of high-temperature combustion can be avoided and the low NOx generation
combustion becomes possible.

20 Next, an embodiment relating to specific dimensions of the first
shielding member 29 and the first supply opening 5 and the pressure loss
experienced in the supply of fuel gas G to the first channel Al in that
embodiment will be explained.

Incidentally, in this test, in order to confirm the pressure-reduction

25 effect experienced in the supply of the fuel gas G to the first channel Al as
the effect of the first shielding member 29 and the low NOx generation
effect due to the uniform mixing in the first channel A1, as shown in Fig. 33,
in the burner apparatus of the present invention, instead of using the fluid
distributor 4 of the foregoing embodiment, of the two gas channels A3, one

30 of them is communicated with the second supply opening 7 for supplying the
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direction away fromthe inner tube 2 will be less affected by the flow of
the 25 air A so that the gas may be readily dispersed to the outer side in
the first channel Al. For this reason, the m xing between the fuel gas G

h [ ' ' ' h [ oAl b dered uniform thus
and, the ait  ShOSGAS 5 LBl SARRE s gl B SRS e S e
brojecting | -apPRyate Gwith thf BESupbITLEAAE B By RUGHIFElE e MELEAST 8 (i s,
the strai ght thefirstf chdimel Yal. gasl, tHus edvlified ghs appalgud Wa%ten%lﬁ?éd/ fapeni ng

5 may be inproved, so that the fuel gas G discharged fromthe Tirst supply
opening 5 i nthetess. first channel Al may be even | ess affected by the

current of air A nsequently, the m xing 5 hetween the fuel gas G .and the
air A céh be rendeﬁgﬂrtgg’é OFthe dmengpns Ogtt%%nﬁtnﬁp gﬁ?%b@rn%f)taﬁ'él Nh0<
reduction ef ' . fuel. n di se asi to the
outer side i %ﬁgpﬁ%@@ﬁg 6%%%%%21 %%Imggﬁ@sog%%ﬁ%tﬁmw?ﬁée cﬁss‘}bﬁé’?rﬁi ng
speed of the theelidtloas dBthb sebshd ndB1SWaPLot APEBIhs, BndlBthe sfagféefié)d and
accordingly the 10 supplying pressure of the fuel gas Gto the first
channel Al mhgtweenr toeidiest sliieldingshanber 20aml thes vériter o ¢hpfass wapplyoss of

the fluid distributor may be further reduced and such conmponents as the
gas suppl yi nGPRRIRED Way seleas 1 3rnug andheth: the enaning widths (dhée)dl:fsﬁleﬁsﬂston of

t he fuel, gas the.first ehannel, A, .15 may,take place.relia _
descri glé)d abgggf,)g't??eené%ﬁ\}ﬁlt@ﬁtp%elia]b@fmﬁy%r‘?é‘ %@e_ gdal é’:‘%‘%‘yr’t%‘i air A
may be r enderpgeust hORID in AMVhAY KOMiPRS{H QRdidbn ﬁmhiag,r@te@a?@gg@w-
Consequently, such inconvenience as local occurrence o i'gh-te ature
conbustion capemmgd/airdadsdhd firsteshicdingneghee8t i on conbustion becones
possi bl e. 20 Next, an enbaodi nent_rel ati ngdéto speci fic dinmensions of the

first shielding dhe othexsandy ghe inner diaypptey of e fing} sBpakondndngbessur e
![ ﬁ;f experi %%esqatia{é é.%em%i"gPlaXdotfhefs%g(l)ntg?\?enga{[soGtvtr]aes fs{lpgpﬁ}edc poaﬁ{]eehrspt\l 'n
15 channel Al from eight first supply openings 5.

Then, by using this burner apparatus, a combustion evaluation test
was conducted with a testing pressure of 119 kPa (abs) (1.21 keflcm? (abs)).

The results for the burner apparatus of Fig. 33 show the NOx generation
amount less than 13 ppm with 0% oxygen conversion. The combustion

20 efficiency Was more than 99% and the maximum pressure loss in the supply
of fuel to the first channel A1 was 51 kPa (0.52 keficm?).

The conditions employed in the above-described combustion
evaluation test were 350°C for the temperature of air A, 0.35 equivalent
ratio of the fuel gas G relative to the air A, 2.6 m*h (Normal) for the fuel

25 supply amount to the second channel A2, 23.6 m*h (Normal) for the fuel
supply amount to the first channel Al, and 1000°C for TIT (average
temperature at the exit of combustor (entrance to the turbine)).

The burner apparatus relating to this embodiment, as shown in Fig.

34, may include fuel supplying member 37 in the form of a hollow tube
30 having a porous wall portion 37a, with the member 37 being attached to the
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enbodi mrent w Il be explained. Incidentally, in this test, in order to
confirmthe pressure-reduction 25 effect experienced in the supply of the
fuel gas Gto the first channel Al as the effect of the first shielding
menber 29 an | gw NOX. eration effect due to the uniformmxing in
the first chg‘%\fﬁggqu}’Ogsngﬁn in Fig. 33, in the burner apparatus of the
present invention, fpst e} jmaN uid . di striput f.the,

f oregoi ng errbo_qi ment , o?&ghe ?Wsﬁ%ﬁgﬁ%e?g A%,éag’r?gi)%oc%fgﬁ?ﬁlmg st
comuni cat ed distributivn thedastgsGrhyoudbetiebrés finaaUunntywal obgor875ue! gas
to the second channel A2 and the other is communicated via the supply line

6 with the filfshespeony fogksipplylng arersbepByiisgattachedued thadivgt tsappiyhe
first channel Al. d, thus di.fied gas apparatus was enployed for the

t ﬁst ]; 5 Fur t HENIGEP A REORYS ﬁsﬂﬁﬁﬁnfpdirn@l? thfﬁfue% Bhe Goinay bashtsbargsl and
. . . i a
270 -t o MPSpRRY RO, Phe, o tEedhted h o8 chbrions 3 e SR #0he

di stance (c) suplyiReindihiBer 87 8k tﬁ@h%l?a@m%} BERRE albd 200 rh 81 GRRLG, & ' DE

first supply opening 5 was set as 1. e openi'ng W dths (d),

(e) of the fiafsthelfirstuphaynapAni n§oSthat, tthe fel i glve Galm4aY NRCHi@Abgtand in
the axial direcfion X were set as 2.6 nm That Is, this is the condition
i n which the Yitormlg gpen the entiraifivgt chasmel Adt s the first shiel di ng menber

29. On e ot her ha t he.inner,di ter of the first supply opening 5
was set i(gs 2.6 nmin @?’ngaf’ﬂ‘%fé @8@5@?@#‘%@@@%@%@}@?&&&#@%@? i rst
15 ch I Al bRl i ﬁiboﬁ ' [.ng this
bur(r:le?nggpar aqtd;s, a C%EBBISY% :i;%%t eva %rﬁylggﬁ%ggfe \Bé@lggﬁd@%? §§‘L%Xf?‘i%l°£

testing pressave cofirskifdréa Thedtds td day? thisghélsihplAbs)hemb&P g7 sBsWldi e f or
t he burner apparatus of Fig. 33 show the NOx generation anount |ess than

13 ppm wi t h G2 aklegtretvigting stosomemxsento e dispersiz® tafdency efithe faakgaor e
t han 99% and A h I num pressure,l oss in.ihe suppl .of fuel] to the first
channel (,)AI MC% W@fﬁ%& g(aa_Cg%aiggl's /tBH}QS outer su{e a(iong e %‘/adlal direction Y. For

15 mstance, when this fuel supplying member 37 is disposed in the middle of

the current of the air A, the member should have many pores which allow
easy entrance of the air A into the fuel supplying member 37.

As this fuel supplying member 37, it is possible to employ a

sintered body of various metals, a mesh of metal or the like or an inorganic
20 sintered body, etc.

Then, by providing such fuel supplying member 37 and also the
first shielding member 29 on the upstream side of this fuel supplying
member 37, the dispersing effects of these members for the fuel gas G may
be combined, whereby the fuel gas G may be reliably dispersed to the outer

25 side of the first channel Al.

Further, instead of the above-described plate-like member having
the plate face oriented normal to the axial direction which is the flow
djrgction of the air A, as the first shielding member 29, it is possible to
employ a plate-like member having a plate face inclined relative to the

30 direction normal to the flow of the air A, or a curved or bent plate-like
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The conditions enployed in the above-described conbustion evaluation test
were 3500C for the tenperature of air A 0.35 equivalent ratio of the fuel
gas Grelative to the air A 2.6 n8/h (Normal) for the fuel 25 supply

amount to the second channel A2, ..23.6 nB/h (Norpml) for, the fuel pply
amount to thé"?f@%ﬁ“‘cﬁi’ﬁ?ﬁ@r’ Oﬁla,sbgﬁg“ti@%“@ W?%@%E‘éecq(ﬁh@hﬁt ure at
the exit of 0 . rihl _1The .burner, appar,at us
relating to ?ﬁ?‘g%{g{ﬁbgﬁf’ﬁﬁé%{%g S%ﬁ%%gféﬁw&h ?Jv%azd t@éf’f’ﬁ’éﬁhfegf’ﬂ ©

suppl yi ng_nmediten odn hic, hhevhbars, of o) Naldrown diHBat 1633t P drénh & wal |
portion 37a, with the menber 37 being attached to the 59 Tirst supply

openi ng 5. Titke fisti supphponempg SenBe; a 8ubiilar nmneierausfousidpibleyireg sapply

distribytion the fuel gas G through the pores formed in its wall portion
37a. | t he °PERIEE: Wﬁ’%ﬁéﬂl"i]‘?(ﬂ@sﬁ% ber 37 is attached to the first

ly 5 ' 5 i n thi nmbodi t,. t f uel G,. b
ai Sonarged - or aqual E5or FREREuIA, odbeF fe ammlotntid Hothe BRtSHEC! | he
f uel | yi 3] % t al | al
Giroct on v af (Raaee enior Ep HRpod8F bt RE ATt Wehiibg

di stributed tubmlaendiybavdt ad Seovanii Fig. B5 witicle hapgeillyAhculls Haweyeras it i s
preferred, for the purpose of preventing pressure |oss during fuel supply,

that the por usecepdishielding ayerdbemfarhtle secomtr charineh Avanel tuartabulaer es.
That is 0 sa his fu pl yin nbe 7 should b capabl e of

restri iltol ng, ni%“&%fn%s %ﬁ?%hﬁnﬂ%%éﬁa‘éﬁ%ﬁ ?n%?e“}he fuel gas G
when the gas Gtravels to the outer side along the radial direction Y. For
15 instance, when this fuel supplying menber 37 is disposed in the mddle
of the curr ¢fénthfEinbedimiénty, t he menber shoul d have many pores which all ow
easy entrance of the air Ainto the fuel supplying nmenber 37. As this fuel

supplying nenber 37, it is possible to enploy a sintered body of various

nmetals, a nesh of al..or the like.or, an inorganic .20 sintered body, etc.
r}ﬂ;enth em od%ment of a burner appgratus relating to the presenty

15 invention will be described next with reference to Figs. 36-39.

The burner apparatus shown in Figs. 36 and 37 is the so-called
counter-flow type burner apparatus in which an air channel 50 is provided
for receiving supply of the air A in the opposite direction to the flow
direction of the fuel gas in the combustion chamber 15 and the air A is

20 supplied from this air channel 50 to the first channel Al and the second
channel A2.

Further, the fluid distributors 4 are provided in the first channel
Al as the main combustion channel and each distributor 4 comprises a
distributing member 51 which defines, in its outer face, a first supply

25 opening 5 and which defines, therein, a supply line 6 and an air inlet duct
53 for guiding the air A supplied from the air channel 50 to the second
channel A2 as the pilot combustion channel. The fluid distributing means,
includes, in said distributing member 51, a second supply opening 7 for
discharging the fuel gas G into the air inlet duct 53 in a direction

30 intersecting the flow direction of the air A inside the air inlet duct 53, a
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Then, by providing such fuel supplying menber 37 and also the first
shi el di ng nenber 29 on the upstream side of this fuel supplying nenber 37,
the dispersing effects of these nenbers for the fuel gas G may be

' he,: . ' ' h 25
de of tne Friotheinbiing 86E Mt 16 Zﬁ%'t be'q %?%%jédﬁ giog wﬁé?er
i roction which s RR Ppetife Poid BuldRg Pl B RS 3OO il BB o di ng

nenmber 29, i tre¢edvipgsepenig Yoforetie! commupli@itionl like 8raispesed ayiagodtishat e
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or a curved OPPHURE tpl Bxeesecond SWPhEebeningn? twith fao predsiteraminedi distareal ar
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O, a tubul ar er surroun ply 5 opening 5 nay be enpl oyed
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first shielding member 29 as proposed above, it is also possible to enploy
a tubul ar Wen te fsststivammel A Ei with3fisviatd facet egemtellyalong | thdeBow nozzl e

as a second shi el dig me_nbe&)fgr t he second channel A2 and the tubular 10

menber as t h&itechen oftheapim ghanpel Ahe And, as shawndieiFig) 39, aF éhish
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The burner appgithyeqaliRWantly ifitHS perdfhail ddbctisn bfh et é)xgxgelAl .
counter-flowﬁtype bu?ner appgr at uspiensvm&iq%h aﬁ iﬁ‘r _f:}hanr?_e?il 'S ﬁrsgw ded
for receivi nghstufli giroA stpplied to thé firsthehanpebaidyep kst thetdwasr faretdfahk! ow
direction of the fuel gas in the conbustion chanber 15 and the air Ais 20

suppl i ed frofigtRbYtREMeansHsubstan@ally,withopt any digtweanse. and t he second
channel A2. With the above-described construction of the fluid distributor 4, in

15 the gas supply area where the fuel gas G discharged from the second supply
opening 7 in the air inlet duct 53 within the distributing member 51 is
present, a portion of the fuel gas G transversing the air inlet duct 53 is
carried way by the air current of the air inlet duct 53 to flow to the second
channel A2, while the rest of the gas flows through the air current of the air

20 inlet duct 53 to reach the first supply opening 5 via the receiving opening 9
to be supplied to the first channel A1 eventually. More particularly, of the
fuel gas G discharged from the second supply opening 7 into the air inlet
duct 53, the fuel gas portion introduced into the communication line 8 via
the receiving opening 9 will be guided to the first supply opening 5 to be

25 supplied to the first channel Al. whereas, the other fuel gas portion not
introduced into the receiving opening 9 will be supplied via the air inlet duct
53 to the second channel A2. And, the greater the amount and the greater
the speed of the supply of the fuel gas G discharged from the second supply
opening 7, the higher the ratio of the portion of the discharged fuel gas G

30 introduced into the receiving opening 9. As a result, the greater the supply
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Further, the fluid distributors 4 are provided in the first channel Al as
the main conbustion channel and each distributor 4 conprises -a
di stributing nmenber 51 which defines, inits outer face, a first supply 25

ggePioP?gﬁi 3?%@1“4‘41@“05?531&?@5%? d %iflﬁ’sh%ﬁ}‘fep&'ﬁifﬁm'l“e il 6 fabeatbond
nel uaes, i n Qg eef R RAbRE ERRIS e, (et SR S AP AT o7

di scharging (Giiveily,0tfe Snhéothdiantnt!ofl e Sy of th Mellpsed i SO
‘intersecting the flow direction of the air Ainside the air rnlet duct 53,
a 61 comuni dewewnthe distrildrtior ratecdithe figel ighe t6 thed sidasf thedhamhawngagstionom t he
second pply,opening 7 and guiding it to the first supply opening 5 and a
receivi opéh%e for the comunication line 8 disposed at a position
opposing to the secgnd,suppl eni ng,7 with redet er mned di stance 5
~relative thereto izﬁ?ﬂ}é'eﬂia%c%ﬁgﬁﬁﬂﬂl IY(QB?W,%%’gﬁn? énlﬂé%gwiﬂr%c% ning 9
bei ng open t S peg ) .t | SIl | g nmeans
51 is a plat 311% Pilise ne%g%rﬁ%@%s%d%w tgb R:Zn()plg ﬂigfgplﬁélgg %élgirllleﬂ{éAP HIB(\SMSE‘%h its
plate face ordisation talthedlowheirbtiom ofliHeesiri fin Fhe 6t dhdnied AN fht
channel Al. And, as shown in Fig. 39, as this 10 plate-like distributing
nmenber 51, eififth embodivaentadescibed abote ait ieingttnecpsmiry inneasythelisapplyt |y i n
t he perjpheral directi,on of the first channpe] A, so  that the air A
suppl i elg)ot o PRESSTE Qﬂlb%ﬁ?ﬁ%?mﬁ&?gﬁ&%%“% ﬂ’é‘?éi]‘? Buelizas & mrast b disghargedyut i ng
means 51 subs;ant.i It t ]ﬁgﬁihdi t W ome- descy i bed
constructi on%%l??t%géﬂfeféﬂ'\l{% ﬂlggt?l ort§4we|9€1&ﬁ§5th[\§:1§p%s§§?%3%p ye g’rnZaA\_/Were
the fuel gas Ascelidingier Basd pbssibletthees teodidctidpit g/predPeRi di%hé distHaAind
inlet duct 53 within the distributing nenber 51 I1s present, a portion of
the fuel gas speed efithedfuel gas Ghlowai rAs alresultjuhe pa8ssuse-lassrini the coaysebyf t he
air current t he airf 'nh}etl du 53.to flow to the second channel A2,
while the redpeSHPRlxe _Qa% Y &R- WG’QE"@H%’? ir current of the air 20 inlet
duct 5340 reach thgghi iSleadtthY pPRE I8 Fostifed G6&Ve’ Y pPRE Y 9

member 51 may be constructed in a form which does not significantly

disturb the air flow in the first channel Al. For instance, sit may be
formed as a column-like member having a height along the radial direction
of the first channel. And, by providing this column-like member with a
20 cross-sectional shape such as a circular shape, an oval shape having the
major axis along the flow direction of the air A, a triangular shape having
the apex on the upstream side in the ﬂow direction of the air A, or a
streamline shape along the flow direction of the air A, it is possible to
construct the distributing member 51 so as not to significantly disturb the
25 flow of the air A.

This burner apparatus, conversely of the burner apparatuses
described hereinbefore, is an apparatus in which the first channel Al is
used as the pilot combustion channel and the second channel is used as the
main combustion channel.

30 In operation, the air A supplied from the air supplying means is

63



to be supplied to the first channel Al eventually. Mre particularly, of
the fuel gas G discharged fromthe second supply opening 7 into the air
inlet duct 53, the fuel gas portion introduced |nto t he conmuni cation line

8 via the receiyi ening 9 wl,l be | de .St .syp opening 5
to be 25 supSPPB]aefﬁfﬁﬁa%P%EW@md%% ‘%ﬂ@rﬂ% on 0 «E'hlétal’r’c'a#x 5{%1]1@
ortion not | t dvia
Phe air 1 n of® Fht EET CHR WO ol PREMALTARAIRNSY chatlhel i SRR Vif

amount and t ke afr€aledduct b8 faReEHiPh (ﬁé%ﬁbﬁﬁﬁ@' ﬁflelﬁbef 13 (désehb&ﬂsat@r) to

di scharged fromthe second supply opening 7 hi gher the ratio of the
portion of thlheﬂrstqﬂnangebAﬂuelthgpﬂo&&ﬂbmstiamﬁmm@l| nto the receiving

opening 9. As a result, the greater t he sup g 62 amount_ of the fuel gas G
the hi gier the di stFhasuis, ovher distyb etort mmhmrl dais provided fe thiedeeeonds he

conver ser . cRBRRHR? s tiecinalid shByptioR cRanhel, 4 rsiﬂﬂﬁﬁ?ﬁﬁlgﬁ@ &ust he
lower the di %ﬁérhannlhl‘aﬁldegt étﬁtlfefcehlﬂé'r %fé@!f*ofgéﬁ eﬁ?ra?nlla@ ogé

conbusti on Further, as the fitst su gt}g I'S _orrred in
the outer fadacpb3 opbe idithé ditedtion @ppesedeto the, ﬂdM' Hﬁebﬁ@n @ﬂﬁw si¢ Aeindg open
in the opposite direction to the flow direction of the air Ain the first
channel Al, Ithk@llt idet dnet A3 datforined inside scpottimn aﬁ)ﬁmmambersextendmgcessar y

I ncreas the S essure of th S supply means and the fuel gas
G may di s&'ﬁ merltqC %"sstﬂ}”@r‘js: fgle the, 2o\ Ehake thaeaisr Bssur e

of the air AoAsealdhngl e?ﬁpﬁ@g 85@3%5@%@%1&&@@&9@9 pressure

or the dlscharglng spee

pressure-loss in th@n@oﬂfesﬁsﬁibuﬁﬁ?nﬁéﬂiﬁﬁmlﬁdebhﬁlfh@éuﬁﬁﬁ l{ae"®Yf RBis
reduced. 15 Also, instead of th ate-1i ke shape descri bed above, the

plate-like disthibuting melylbbe5d:oan§e¢0@dtwphnonemugrﬁ fonidisthaveng the fuel
" ”'rrL'yC‘EQt o S e i tuctB e SR PgrIonaE Ghe TaGHERSRE. ad: &
directign oforthe i A%sfdéa&féeéu iUt 5% A 9 2 Yod B i€ dH Rk & For B TOET

with a

receiving the fuel gas G discharged from the second supply opening 7 and
guiding it to the first supply opening 5, and a receiving opening 9 for the
communication line 8 disposed at a position opposing to the second supply
opening 7 with a predetermined distance relative thereto in the discharging

20 direction, with the receiving opening 9 being open to the second supply
opening 7. So that, the fuel gas may be supplied in distribution with a
distribution ratio adjustment between the first channel Al and the second
channe] A2.

25 (Eleventh Embodiment)
Next, an eleventh embodiment of the burner apparatus relating to

the present invention will be described with reference to Figs. 40 through
42.

30 With the burner apparatus shown in Figs. 40 and 41, like the
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20 cross-sectional shape such as a circul ar shape, an oval shape having the
maj or aids along the flow direction of the air A a triangular shape havi ng
the apex on the upstreamside in the flow direction of the air A or a
streanmine s ealon flowdlrectl n _of air A IS possible to
construct thé® B@PPHH“%QFG §3s ¢y %\% Wﬁi Qfeé %?ﬁﬂi’lﬁ’l WS' 48 @urb the
25 flow of t tu eS8 er

appar at uses es rl?@gg&?%l?oel r%@@g @gﬂﬂﬁani%oﬁge&%’t ﬁ%st&%ﬁxéﬂentdﬁgﬂ}er st
channel Al i Snnefeebé2 inNthaPlbRt disQAIRUSH D &B%@@'th@@&rﬁﬁ%l %ﬁﬂo&dt}@a””el
Is used as the main conbustion channel. 30 In operation, the air

suppl i ed frorsupply @emmglpﬁlmmh@ﬂnwahﬁecmsn%tlsmmlAed[‘Hd mtAmp;ﬂhﬁtfe@cond
channel A2 and a portion _of this air_ A supplied to the second channel A2
as the rmiin coppaen chaneeldffermed ontheiups eamathetrh@f igidivided betmm tlgs

W a5 the i it chatek PleE i seont gl Foon HhE d%mrreta&‘; e “agge!s
Prow:ded L1 hgh geting”REIEky Brhudl o™y B ARRRABEHORY B0 Shyplhs "o

openi ng of t lupeding intbethe ghictulply Girea dxterddiez &h 'thetwidth QPQSRA tOthde flow
direction of the air A and the air inlet duct 53 is forned inside a

portion of tltemyeemchamyelddi ng 10 radially fromthe center toward the

i nner tpuybe 2, so th the air rodyced intp the_air, inlet duct 53 is
suppliet'to the fir aEH%mﬂell’orﬂPn &rfﬂ E‘ﬁé g% isb‘ﬁphﬁé) §1q sepples, in

the supply Ii .S (0] ..gpeni ng
7 for di scharogl ng 83%6 tt? ef g% Jljé P@ﬂﬂﬁgp%e g&(fontﬁ %%”f‘%gﬁﬁgg’gﬂ}%?ect i on
i nt er secti ng dalded IbQthlﬂo@\ﬁbfﬂfé :115 Agfwlm@ﬂ?é fesfrof fisé B8s WiR o@bfcoht fe duct

53 and a conmuni catlon line 8 for receiving the fuel gas G discharged from

the second sdloyw ¢ ﬂpﬂeﬁm@ andimehchgthiedéomgmion channkk47 mpstreanppf vhefiest ng 5,
and a receivi o ning 9 for pnicatio di spgsed at_a
posi tion opp élt‘ﬁ% agplad %hﬂg% ggxl"'55 totb Jlescnged later and a gap 57
15 formed at the upstream end of the first channel A1 in the flow direction of
the air A, to be supplied eventually to the first channel Al. Accordingly,

with a single fuel gas supplying means, it is possible to supply the fuel gas G
in distribution to the first channel Al and to the second channel A2.
Moreover, it is also possible to increase the distribution ratio of the fuel gas

20 to the second channel 2 in association with increase in the total supply
amount of the fuel gas G from the gas channel Al to the first channel Al
and the second channel A2 and to conversely increase the distribution ratio
of the fuel gas to the second channel A2 in association with decrease in the
total supply amount of the fuel gas G.

25 Further, in the burner apparatus according to this embodiment,
there is provided the palate-like member 55 (an example of a common
shielding member) which is disposed on the upstream side of the gas areain
the flow direction of the air A and which has a plate face oriented normal to
the flow direction of the air A. This plate-like member 55 appropriately

30 adjust the inflow amount of the air A by restricting entrance of the air A
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opening 7 with a predeterm ned distance relative thereto in the discharging
20 direction, with the receiving opening 9 being open to the second supply
opening 7. So that, the fuel gas may be supplied in distribution with a

di stribution.ratiho adjustnent bet n the first channel A and the second
channel A2. ﬁ%(%eﬁgﬁﬁa@ﬁﬁaaﬁ%jﬁﬁgﬂ%@e{swﬁar nth enbodi nent of the
burner apparatus r | Nghik O gy e LNkt . L | hbad with
reference to Figs. e%ﬁ% h?gﬁgﬁléﬂgﬁoﬁ&?%&rt @’b%ﬁe%gpggr&é gégdé%b%an in

Fi gs. 40 and efdbodimkats, E'ﬁisﬁﬂos%ﬁﬂ@ﬁphﬁﬂr@m@élyr&i?ﬁ%thbh_ﬁstﬂﬂ)'ﬁtfoﬂbﬁaﬁjo éfncl udes
a supply opening 46 (an exanple of comon supply opening). However, the
upst r eam end the TaélezasiGhmdrich flows Inforthietfirst tloammil Adcandtheodecohié channd i s t he
term nal_end of the pening 46 in the flow direction of the air A

supply o . :
The air A sugphivdereby gh%d%'ﬁiﬁ’éﬂ%ﬁﬁfﬁﬁéfﬂmﬁﬁ%gﬂ%@ way ieadiwsted dasuither eof
Is divided b f it npel 1 and the second channel 2 on the
downst r eam Sﬁ%}é\%ﬁ&aﬁfﬂgCom%qwmgm%eﬁ%pp%ﬁg}s.t he fuel gas Gis
di scharged from t hepgiBBF in R&N & Peli wopl @_nﬂlji ng in
the width direction of the comﬁnmgggntﬁgllﬁﬁggﬁgawgtafi@%g%‘g)grl ion of the
fuel gas G sigaplareal whesenthééud gap!(is diselrirggd 4hetlatditkdaeniie@® s magupp! i ed
to the second channel A2 as being carried by the flow of the air A while
the rest of thdudas npmbenobepenings hda, ol that she dissrihittion ratid of she fuelhe
common annel upstreamof, the first channel via a pl.ate-1ike menber
55 to b@] descgiaﬁgiﬂla@{eeq Tufigdeven yoye a?@r?l?}??’ir’ég’- aﬁth@ aBB§PF}§§ﬁPGW@gof t he
first channels | €p di L ect: f h Ny, oqhgasuppl i ed
eventual |y tosjtajhled#,i rrbEt m%ilgﬁ%e%é@' &k%g%%r%%gﬁ/%eﬁ]\h%yﬁfas@ﬁ% ’_e&lf lﬁ"_gly gas
suppl yi ng negolygontl stsapeos Thelspedific shippd salytr det@hmihadd with céhHd&tationut i on
to the first ihannel Al and to the second channel A2. Moreover, it is also
possi bl e to oheestand nexformanceiadoti on ratio of the fuel gas

Further, in the burner apparatus of the present invention, instead

15 of the plate-like member having a plate face extending normal to the axial
direction, i.e. the flow direction of the air A, as the plate-like member 55, it
is also possible to employ a plate-like member having a plate face inclined
relative to the direction normal to the flow of the air A, or a curved or bent
plate-like member in the form of a split tubular member slip along the

20 direction of the tube axis, having a cross section extending toward the outer
tube 4 in the form of an arc, an oval arc, =7 or /\ surrounding at least the
upstream side of the second supply opening 7. And, as shown in Fig. 42, it
is also possible to provide, in the common channel 47 on the upstream of the
second channel A2, s a tubular member 11 having the supply opening 46 of

25 the gas tube 1 extending from the outer periphery to the portion

immediately before the upstream end of the inner tube 2.

(Twelfth Embodiment)

30 A twelfth embodiment of the burner apparatus according to the
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20 to the second channel 2 in association with increase in the total supply
anmount of the fuel gas G fromthe gas channel Al to the first channel Al
and the second channel A2 and to conversely increase the distribution ratio
of the fuel

as to.the seco channel A2 in.assqciation_w th decrease in
the total s%ﬁﬁeﬁéﬂ‘fﬁﬂﬂono‘ﬁ'ﬂfhpeg?%@l ed pexwi e??fte{l%?o_,Flign‘i@-he burner
monber 55 (an exannibts el ARBAAER showh 16 Be 33 RRE Sii1{ SpBBEC G on
t he upstream7ai d8 Rf addfr ' t I [ Wekp e} | and
whi ch has a plate face or#gﬁygﬁc?%%sE{}g5Bf%qyg,\%c%¥)?lemgtaiagtﬁq§ﬁ%lﬁfair A
This pl at e- | iokpositivheral&ifg dppfloprdiséction dthaddivsy. t Aksoj fifrl the reBpaedtiveof t he

air A by restricting entrance of the air A 65 into the gas area where the
fuel ga® G i Seemmsosvmpdeapenings 7anThs 76l egetubulter negzies 1685 16b;j 1Ge mhag be

above-descri bed . .embodinents,,.it is possibl.e to appropriately adjust the

di st ri but i on PFafAgdor Alsonane this case, %’%ﬁl%&htﬁl‘gﬁ@e e anpats 1nto tignnel Al
and the seco &@qﬁfh‘ﬂ . sl.riut i-nn i.o.of t.he fuel gas
G may be adj t%g%e to g&?fﬁg tD %Eﬁbg{oeepé?tli%gn%ﬁlé ijtﬁlt?io%bg’f 1%61‘}3""&1}}% (ﬁugtﬁgar at us.
Further, in @6dsicone shibryel aldify ithé | fiow cainetitionobf Rhetdie Al ISoA that ankhe gas
area where the fuel gas Gis discharged, the plate-like nenber 55 may

i ncl ude a nudigributionmeniditimssdahe Suelt grst Gtfiemdthetrespedtiversecaid supflyt he

~fuel 1 as G may be adjusted_even nore appropriately. The shape of this
openi ngwgssao é%@'r r%u Gt ﬂseeﬁxsté}lpﬁlﬂ eRenipgsda, o, Semawbavariediso- | i ke,

or any poly I 1fic e determn W t:hy

consi derati o%grtgfs uéggfﬁie?n géﬁ#)gﬁ‘géﬁc%w@?%% ﬁweﬁ{sttichapﬂgldb&ﬂqgtpe

appar at us of séémdhes@rl 2i nvention, instead 15 of the plate-1ike nenber
having a plate face extending normal to the axial direction, i.e. the flow
direction of the ailn the embodimeitatdestribiesl akovieens aSgerieral éxamplep ajromsi bl e
to enploy a pl atle-l i ke._nmenber having a plate_ face inclined relative to the

direction nochiloyes astheoxygencoptaining gas fopfuel compysidon,r Instpad, as an

15 oxygen-containing gas for fuel combustion other than the air, it is also
possible to employ e.g. an oxygen-enriched gas having a higher content of
oxygen than air.

The burner apparatus relating to the present invention may be
constructed as a straight-flow burner apparatus in which the flow direction

20 of the air supplied to the main and pilot combustion channels agrees with
the flow direction of the fuel gas in the combustion chamber 15 or as a
counter-flow burner apparatus in which the air flows in the outer side of the
outer tube 3 in the opposite direction to the flow direction of the fuel gas in
the combustion chamber 15 to be supplied to the respective combustion

25 channels.
Industrial Applicability

As described above, the burner apparatus and fluid distributor

30 according to the present invention are useful as a fluid distributor and a
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pl ate-1ike nenber in the formof a split tubular menber slip along the 20
direction of the tube axis, having a cross section extending toward the
outer tube 4 in the formof an arc, an oval arc, : or )'' surrounding at

| east the wupstream side of .the secand .supply. openi.ng 7. And, as own in
Fro a2 it BREhG Rpaaby vilage 1E dituBubd ik SRR aaRaiReRt afilgn « he
upst ream of Sk yhul e ! he supply
openi ng 46 o%ﬁgghtﬁe gaSQEE%Qﬁ%ﬂgé%gitlngﬂ r%%1? e ou g%ﬁ8g$¥%ﬂg?@m@b t he
portion i mrecinbhstion bBeinid mg'gebe REFeE1RA RS aAll AldetheAStHURA ratid dvel fth
Enbodi ment) 30 A twel fth enbodi nent of the burner apparatus according to
the 66 presethe isnpplyt anwount Itb the piketceantimbstivaxchatinteh mey deecineeedsedAng. 43.
In the Qurner apparatus saomm in Fi 43, second supply openings 7a, 7b,

g.
7c and P rst a8MSHRPLFEL deease insthe sepnlgameurds olngartignlay, theseaarety  of
positions al flow direction.of .th ir. A Also. for the respective 5
second suppl %@B@%ﬁ%? CEd é’ll}‘ﬁ}lle?(él}glg(? 591' ejﬁ%%‘iy FROLTRUAN, 135 50-BeRYF DR my
be provided sncldBikh bl bt j i Flalily into the
second channg ﬁ%gfﬂg?ﬂ¥%§S?QE%%%#Pﬂﬂﬁﬁgﬁgﬁggﬁf%§§%@ﬁﬁéfﬁﬁg;nﬁy %%‘% j ust ed
t o becone shiiter anlintigekdter.f | ow direction of the air A So, that the
distribution conditions of the fuel gas G fromthe respective second supply
10 openings 7a, 7b, 7c to the first supply openings 5a, 5b, 5¢c may be
varied so as to supply the fuel gas G over a wide area in the first

channel 1 and the second channel 2. In the enbodi nents descri bed above, as
a general exanple, air is enployed as the oxygen-containing gas for fuel
conbustion. Instead, as an 15 oxygen-containing gas for fuel conbustion
other than the air, it is also possible to enmploy e.g. an oxygen-enriched
gas having a higher content of oxygen than air. The burner apparatus
relating to the present invention may be constructed as a straight-flow
burner apparatus in which the flow direction
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20 of the air supplied to the main and pil ot combustion channel s agrees
with the flow direction of the fuel gas in the conbustion chanber 15 or as
a counter-flow burner apparatus in which the air flows in the outer side
of the outer tube 3 in the opposite ghhgﬁkion to the flow direction of the
fuel gas in the conbustion chanber 1 supplied to the respective
conbustion 25 channels. Industrial Applicability As described above, the
burner apparatus and fluid distributor 30 according to the present

i nvention arg. usefuj E’Iﬁ'n@rfdpﬂhﬂatﬁ:‘ssdofﬁﬁiﬁiﬁ%jﬁﬁ%&r%b@u?{]ﬁéﬁngppgﬁ&h‘ds

utilizing the distributor with which the adjustnent of uppl'y anounts

of the fuel ghanhe &id ameduter tule defiwimged firsieth Aank] tsherqunddig the bt | on
channel may be effected easily and also the distribution ratio of the
suppl y ahounttub® OKEEE-rGtamipgueas osumininge means Hor i suppyingd dxygen-

sui ¢ g‘ﬁ??af ;ngﬁgam ol £65 ‘?r}gi the, el iBnbeCRd, the lﬁ%@ﬁc&@ oA, a0 e
apparatue. 1 op ‘pRHRE MGG NELABIHE HAF el L o R b TN BT o1 L

conpri si ng arhannel; eithethitefidsttlghreel 98 ¢RE SecofitizRBRheIM ARsOHAE b rhaiRe
defining a first channel surrounding the inner 5 tube, oxygen-containing

gas suppl yi ngombagton ghanuelsing the othgfering veed as nipalyt gerabustisrhehdnmedt
e second channel,, [ means, for _supplying fuel

channel, and t an s, supplying

gas to lt(ﬂe fitggtm%lﬁ‘a?ﬂﬁ’ébuséﬁ)ﬂl ?@@g@gﬁdthewz%@m%‘ﬁﬁ%¢hwlfrﬁﬁ%"t’m@hannel

or the secon I ' . iL.n conbusti on channel and the
6 3RBR of K110 10 hnBRulBRL) |

ot her bei ng use el, 10 the mai n conbustion

el S 52 B hcrac e cire, s smad Ay s, o
fluid distributors arranged in dispersion in a peripheral direction of the main
combustion channel and the pilot combustion channel, each fluid distributor
15 including a first supply opening for supplying the fuel gas into the main
combustion channel, a supply line for supplying the fuel gas present inside
the gas channel to the first supply opening, and distributing means
incorporated in the supply line for distributing the fuel gas into the pilot
combustion channel so that the distribution ratio of the fuel gas to be
20 supplied to the first supply opening is increased in response to increase in a
total supply amount of the fuel gas from the gas channel and conversely the
distribution ratio of the fuel gas to be supplied to the first supply opening is

decreased in response to decrease in the total supply amount.
25 2. The burner apparatus according to claim 1, wherein the first
channel is used as the main combustion channel and the second channel is

used as the pilot combustion channel.

3. The burner apparatus according to claim 1, wherein the

30  distributing means includes, in the supply line, a second supply opening
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distributors arranged in dispersion in a peripheral direction of the main
conbustion channel and the pilot conbustion channel, each fluid distributor
15 including a first supply opening for supplying the fuel gas into the

.”ﬁ's.”dec"fﬁésé'aé&@mha””e' L s o 53 oy copBRARp ceamnch b ardibetioRg means
ted f tributing the fuel th

oi Tt " conbudls ﬁ@%ﬁfhﬁ?@?@g syl B eoveputnmmin £6e pFde 8 B Gas 1o

be 20 suppl i %anb‘ihshbﬁ cfh'ahﬁhl SHAP ¥o&?&ﬁﬁ@9t? [hhgcfo‘f%@éi ﬂf‘esﬁi’élféannel and

increase in a total supply anount o as fromtle gas ¢

conversel y t hiischairgéd fromt ﬂmrsecend suply bpenihpehndgasding the gay b ithe first t he
first supply opening is decreased in response to decrease in the total

suppl y untsupply gpering, and afca paqipan@pneseddodhdusa@micsupmr openinghaadei n t he

first channel is,us as t rral nec ustiqn and .t he second
channel is ﬁgéﬁeda@%lﬁgyﬁﬂ’ %‘f&g ﬁgP armgémeﬁ%@na %at us

di | ud h
Supply 11ne, %é@e‘g]&napy%??hﬂ‘épgﬁﬁeﬁé oGl 4 %F%E”’r"%sphg&f’%elefg%n. hto
the pilot corbyshiRidatifalinelasith b ofkh e6W AR the \eroRd sﬁﬁbl& B@eﬁﬂl W ng

direction of the oxygen-containing gas inside the pil onbdsti on channel
and a communi cation line for receiving the fuel gas d| scharged fromthe
second supply, openi nd gui ding the gas into the first 5 supply openi ng,
and at ¥ posi%ion ’gﬁ% BINrARNAEASR0RArding Y Glagpehiwhereindat lepsteene efpart by

d h d f th d I
Spening, 1 EL?@Q.‘H‘%%%W@ b BRI CHRY BFotAR cOmprign ekt | i ne
as to be opempbitikh \Mg;em nﬁﬁﬁupmycmpﬂbﬂgthelﬁeﬁph%fggg%m ofhRAr at us

according to cI aim 3, | east one of - the tirst openi ng and

t he second sup:plrmondmutmg chanpel @ebthe mldttcombetionphaning. havi ng a
| ongi tudi nal direction along the peripheral direction of the min

combustion channel and the pilot conmbustion channel. 15 5. The burner
appar ats aceor di NOTHE b(ar%'mm a]pparV\'f‘{:use:!lcrc]:m$ g 1;0I ('ﬂalm 1, wherein said fluid

distributor includes a plurality of said first supply openings distributed in

the main combustion channel in a direction away from the pilot combustion

channel.

20 6. The burner apparatus according to claim 5, wherein the supply line
is provided in correspondence to each of the plurality of first supply

openings.

7. The burner apparatus according to claim 5, wherein the fluid
25 distributor is constructed such that the supply lines corresponding to the
plurality of first supply openings are formed in a plate-like member
disposed within the main combustion channel with its plate surface oriented

along the oxygen-containing gas flow direction.

30 8. The burner apparatus according to claim 7, wherein the plate-like
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distributor includes a plurality of said first supply openings distributed
in the main conbustion channel in a direction away fromthe pil ot
conmbustion channel. 20 6. The burner apparatus according to claimb5,

7 WAl SR e RS
AT R e 8 O S L S

LI, 1 P e A L A O
e T, oo e, ko 1 1

with eaéh plate surface thereof oriented along the spiral direction of the
mai n conbusti,on ¢ nnglg so as to act as.a fn.of a swirler for providing a
ge .

swirling force to tnae PUINEE aPPATARS ACRO 8 ¢lapg 1y xchereingt ampertionofer
apparatus ac ' i [ n.a | 0 t h in

combuat i on o panmarith BubhSUEh chdiR] Bhihe HoRnBRebhl T e B bty ¢ e
oxygen- cont aiopémigigedn fHeokydenbhtAning! B8Y BowSdREQIIL H e isSPhdiddd hor
providing a swrling force to the fuel-gas m xture of the oxygen 10

cont ai ni ng gawidenforiproriding gaswirling forte tpthesfuelligne atiktureaff théexppdm
conmbustion channel. 10. The burner apparatys according to claim1, wherein
the firdt sGPMIEMBEeBRH AN Psgkﬁgea?s iR thee spitah diseatient iobrthenamaial | with
an 15 orient @Blinpﬁst‘fi&ﬂ ) éiargi ng the fuel gas toward nore upstream side of
the flow direction of e oxygen-contai ning gas than the direction normal
to the flowdirection of the oxygen-containing gas. 11. The burner

apparatus according to claim 10, wherein the first
10. e burner apparatus according to claim 1, wherein the first

supply opening is disposed, in the main combustion channel, with an
15 orientation for discharging the fuel gas toward more upstream side of the
flow direction of the oxygen-containing gas than the direction normal to the

flow direction of the oxygen-containing gas.

11. The burner apparatus according to claim 10, wherein the first
20 supply opening is disposed, in the main combustion channel, with an
orientation for discharging the fuel gas in a direction opposing to the

oxygen-containing gas flow direction.

12. The burner apparatus according to claim 1, further comprising a
25 mixing promoting member against which the fuel gas discharged from the
first supply opening into the main combustion channel is collided to be

diffused in the main combustion channel.

13. The burner apparatus according to claim 12, wherein the mixing

30 promoting member comprises a ring-like member disposed along the
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20 supply opening is disposed, in the main conbustion channel, with an
orientation for discharging the fuel gas in a direction opposing to the
oxygen-contai ning gas flow direction. 12. The burner apparatus according to

claim1l1, further conpsisin 25 m xi ng pr.omoti ng_nenher  agai pst whi ch the
fﬁel g?s_ di scﬂ‘?f‘_rp&@aﬁ?‘i‘{ﬁﬁnpﬁé&@? g’cal%_ﬁ?iﬁtgys nﬁ_l‘a)liaiglqugp t_wmpl‘ﬁfélcfﬁﬁﬁigti 'CI)'R
channel is ¢ .Q.ihe. . . e in st {.on annel . : e
bur ner appar%?uﬂséjg%caolrg g t &%?%%%@Pe%@%ﬁﬁfﬁﬁ%p IQP?VgOfC%tSPBR]&i ng
menber conpr igpefins!distdibuitéE alPRERRE peiipRESAAiRLARY. the 71 peri pheral
direction of O?he mai n conbust i ongt%chgnngl an%a@%g a plate face along the
di scharging direction of the fuel gas of the plurality of first supply

openi ngs, distributed along the peripheral direction. 5 14. The burner

appar at & acddr di ngThe huraem appaxatirsecaacordinge to sclaip o whereins theradis

shi el di ng nmenber. for adjusting.,an inflow,amoynt . of the, oxygen-contai ning

gas, for the pg‘g}%iﬁg ag%?gl”éiﬁb'} Ednember fy ?@“?WH@OYY%P?%WQM of

t he second s K gi']ﬁg it l.o i i e XY- congai ni ng

gas via the ?gg%%%s}ﬁcpp ygc%ghfbg‘g&lgfégtc ﬁ‘g{ gl‘g'% gﬁﬁggn%%gt?xégn&%g%%nﬂ’eq to

the recei vi ngipspeainngidel5f tHd) 8eddmidNSipAP Ripefints P GRE W PitcRtioh AbMihkd

wherein the second shielding nenber conprises a nenber di sposed across at

| east a port ioBNgei-contaming gassagths woppd yupple apepmiprof dhe pilot doenlihstion

directi of ghe &%gﬂe’n 15 contai hing gas. 16. The burner apparatus

accor diﬁg t o CEAER 1 RRETENE OPRREecond  shi el di ng nenmber conprises a

t ubul ar nenber which surrounds a portion of the second gas supply area. 20

17. The burner apparatus according to claim 14, wherein the second

shi el di ng menger defhodardéer @;tsvﬁéﬂalﬂ@s hedoraihigUl Hafm t1E WMrRIIFORELJgon of
e

t he oxygen-contai ning gas to the second gas supply area.
shielding member comprises a member disposed across at least a portion of

the second gas supply area upstream in the flow direction of the oxygen-

15 containing gas.

16. The burner apparatus according to claim 14, wherein the second
shielding member comprises a tubular member which surrounds a portion
of the second gas supply area.

20
17. The burner apparatus according to claim 14, wherein the second
shielding member defines an opening for adjusting the inflow condition of

the oxygen-containing gas to the second gas supply area.

25 18. The burner apparatus according to claim 5, wherein discharging
resistance of the fuel gas from each said first supply opening due to passage
of the oxygen-containing gas is set.so as to increase as being distant from

the pilot combustion channel.

30 19. The burner apparatus according to claim 18, wherein the setting of
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25 18. The burner apparatus according to claimb5, wherein discharging
resi stance of the fuel gas fromeach said first supply opening due to
passage of the oxygen-containing gas is set so as to increase as being

distant from,th il ot conbustio hapnel . 30 19. The purney appar atus
according to tbFéﬁﬁ&’fé?W?%‘i‘Pqeh& é&aﬁﬂeﬁgaﬁﬂs fone jsucly;t %ar(gﬁéﬁﬂg@ﬁ st ance
of the fuel | e r gl anale for.the fuel gas at
cach sai d 11 romia DS PuLad oL Ak, Sl iRk SHBY Rosfil Fual ihe RustiFam
direction of gide iRXyge &P didddtiond ofahel -0t Rini gg&gs el is
decreased as being distant fromot hg pI Ieo?x%éﬁrlbg@ttlalgrl\ﬁg Ch%ﬁ&eﬁ@%ﬁ The
bur ner appar abmbuationrcHangeltis detreased 8s beingrdistant fions €id piiet @mbudthn

di schar%ihng resi stance of the fuel gas is done such that the discharging
directi of chpanelyel gas fromthe plurality of first supply openings is

set to 10 be nore upstreamthan the direction normal to the flow direction
of the oxygen-containing gas in the nmain conbustion channel and al so that

t he opening ea | | St ' LS L OGS . ei ng
diatant fromthe prrePomaHibains bty 1N hdel R R SEAT o U
accor di ng t o the@igchirgingaesistarichof thé fiel gaYRPI¥nOBEM HOR RetlisQHHrbEy €d to
supply the fuel gas into the first channe along the direction of the main

combust i on clhraetbndf the fuelfgasfrarhdhpiplerality oftfiwst supply bpemelgs isset to fir st

shi el di menber is provided for. preventing inflow of the 20
oxygen-tbnt amfo‘?i merey S?rﬁéma@ﬁ%%ldi@ﬁﬁ%i%“&lcmgﬂlehﬂom%@me@ﬁﬂm of

area forned ByekBfRg ol ih Mie ighl oSuEIRE0n chBhnd and Hel Pra iR Y
i nsi de the nmepeningodiedJficath shid Mgt sugplylsheniliidMcR@ise@RRMeRd/distasor di Ng
to claim?2l1l, wherein aratio (c/e) between a distance (c) between the

openi ng cent dromthe pdot ¢anshustisppihannebeni ng and the first shiel di ng member
defined al ong t he oxygen-contai ni ng

15 21. The burner apparatus according to claim 1, wherein the first
supply openings are configured to supply the fuel gas into the first channel
along the direction of the main combustion channel distant from the pilot
combustion channel; and

a first shielding member is provided for preventing inflow of the

20 oxygen-containing gas from the upstream side along the flow direction of the
oxygen-containing gas in the first channel, for a first gas supply area formed
by the fuel gas supplied from the first gas supply openings inside the main

combustion channel.

25 22. The burner apparatus according to claim 21, wherein a ratio (c/e)
between a distance (c) between the opening center of the first supply
opening and the first shielding member defined along the oxygen-containing
gas flow direction of the main combustion channel and an opening width (e)
of the first supply opening defined in said direction is set to be greater than

30 or equal to 0.5 and smaller than or equal to 1.5.
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gas flow direction of the main conbustion channel and an opening width (e)
of the first supply opening defined in said direction is set to be greater
than 30 or equal to 0.5 and snaller than or equal to 1.5. 73 23. The
burner apparatus according to claim?21l, wherein the first shielding nenber
conprises a nenber which extends in the direction where the main

conmbustion ¢ nel | éagﬁ SR . one
first end of %e fi'rﬂs(f%_ S Igf‘ﬁ@?gai‘%@%%%ﬁgﬁh%ﬁﬁg SI enégqfvggerﬁh?yeg%?trst _
suppl y openi nhidldmgameniidr tahpabana hiteniner wWhi@! aktendis’ REth@disdctiohe Nai n
combustion channel, the other second end has a width (b) along the

peri pheral diwkerei éhe uteinf combustioppl shapmhi extehds awaydifionf dihe apidotg t he
peri pheral directian,; cgnd ejﬂg aratio (a/d) between said width (a) and said
width (® is% n chggpely pne fgsh endsofithefirst ghielding imembex ow ghaisidey 3,
and a ratio (Jy ween., said wdth (b) and .gai d W dth | S. greater
than or equal® %‘)GBP:%)S |?‘{;P,Pyt(11?§ﬂ-‘-‘}é ?’@atﬁllmﬁ@‘g‘?‘) fgo%(tﬁi%'tﬂ?rﬁﬂ’reﬁgr
appar at us acGRfditiof of th& hidin'c hZhrdel ! fig! S lying
menber havi ng a porous wal l pég)lgi%)}l%)\ﬁﬁlighattalfc ee %ﬁl%rgéféﬁghgpgg%%s%pp y

‘openi ng. 25. (Bhalongrtherpezipheralt disedtivno thié figstt supplpiopedingWeey £ivi dslai(g) 1 ui d
20 distributor conprises a distributing menber which is provided in the
mai n conbust iadong thapanpheral disections ande fir st supply opening in its outer

oo e P BB ok F B SR G B8 Bk R (T et ¢ e
oxygen- cont ahihg 4aal PSR AnAA orRehlPeds,! Al & WARY TP RetARNe!

and 25 said distributing neans sal d utitng” e

second suppl waipendtho(b) anddiasd bddei @) is heedtoe thaasr eghisl (0@ aadyGeMer
containing gas inlet duct in a direction intersecting the flow direction of
t he oxygen-ébﬁtlé?ifﬁmﬂ\@l@a?s i nside the oxygen-containing gas inlet duct, a
comuni cation |ine for receiving the fuel gas discharged fromthe second

b,

15 24. The burner apparatus according to claim 21, wherein a hollow
tubular fuel supplying member having a porous wall portion is attached to
the first supply opening.

25. The burner apparatus according to claim 1, wherein said fluid

20 distributor comprises a distributing member which is provided in the main
combustion channel and defines the first supply opening in its outer surface,
and which forms therein an oxygen-containing gas inlet duct for guiding the
oxygen-containing gas supplied from the supply line and the oxygen-
containing gas supplying means to the pilot combustion channel; and

25 said distributing means includes, in said distributing member, a
second supply opening for discharging the fuel gas into the oxygen-
containing gas inlet duct in a direction intersecting the flow direction of the
oxygen-containing gas inside the oxygen-containing gas inlet duct, a
communication line for receiving the fuel gas discharged from the second

30 supply opening and guiding it to the first supply opening, and a receiving
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30 supply opening and guiding it to the first supply opening, and a
receiving 74 opening for the comrunication |line disposed at a position
opposing to the second supply opening with a predeterm ned di stance

posing to the pply_openi ng with & pregetermined di s |
i ng open ¢ oorhedeh Hfe LRERRGHARAR 500 oo bOyhiR pPaGpR AR

ol ate- |1 e nanee pepy WOGHEL NHDE predetbhiied e RR RARGROMaRRER e, 1) ot

mal n conbusti on channe

face thereof direhatgingidirdceidnpwithgtid teceiviopéniagthedil hed B the second
oxygen-containing gas in the main conbustion channel. 10 27. A burner
appar at us coNpPPYIapgne.i nner tube defining a second channel and an outer
tube defd ning a first channel surrounding the inner tube,

oxygen-éont ai ni ng gas supplying nmeans for supplying oxygen- containing gas
to the first gghann n hannek. and s 1 upR! yi.ng ans for
suppl yi ng fuglg' gas o@tﬁ"éﬁﬁsrgﬁﬁgﬁﬁﬁﬁesc%ﬁgﬁﬁgheqosgmszihsﬁ}%?m et ther the
first channeldisgfibiibi Sﬁ@ﬁ{b@r%ﬁg{&j i used nfsn i WFﬂlﬁf]i

channel and the ot %rg bei ng use asesgﬁgi]igtgt conbus?‘frgﬁisgﬂ%e?ﬁe ) ttﬁg mai n
conbustion cheainelormnvativhehphhel withreopkaté favetharsof beingoariernited aldngetheupp! y
of fuel gas for conbusti ﬂ it, the apparatus conprising: 20 a conmon
channel for mEgWa %ﬁ’f’é’“e‘?fg B OXYERN-Contaming Bas Hhthe main enmbustionhehanmel.
supplyilrbg t he oxygen-containing gas to the main conbustion channel and the
pi |l ot conbustion channel; a comon supply opening for discharging the fuel
gas of the gag. ch [ | fH&Hibrfé?ﬁﬁ | . e a L.de in

-~ the flow 25 di rec??gﬁirngta%gh%(@gen-conta’%ngﬁgegrs@ug)g (%é%ﬁ%éleaogé%%gbustion
channel to thbaompeltarmhansiuter tube Befifingve firstecidrare] ehirmichadig gennaanrt ai ni ng
gas of the main conbustion channel; and a common shi el di ng nenber for

adj usting t h&ube PEyEeeAntrindne ¢ gas supplying means for supplying oxygen-

containing gas to the first channel and the second channel, and gas

15 supplying means for supplying fuel gas to the first channel and the second
channel, either the first channel or the second channel being used as a main
combustion channel and the other being used aé a pilot combustion channel,
the main combustion channel and the pilot combustion channel receiving
the supply of fuel gas for combusting it, the apparatus comprising:

20 a common channel formed at one end of the inner tube and the

| outer tube for supplying the oxygen-containing gas to the main combustion
channel and the pilot combustion channel;

a common supply opening for discharging the fuel gas of the gas

channel in said common channel from the upstream side in the flow

25 direction of the oxygen-containing gas of the pilot combustion channel to the
upstream side in the flow direction of the oxygen-containing gas of the main
combustion channel; and

a common shielding member for adjusting the inflow amount of the
oxygen-containing gas, for a common gas supply area which extends in a

30 discharging direction of the fuel gas from the upstream side in the oxygen-
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oxygen-contai ning gas, for a common gas supply area which extends in a 30
di scharging direction of the fuel gas fromthe upstream side in the oxygen
75 containing gas flow direction of the conmon supply opening and fromthis

comon supply. eni ng t ont hey,.conmon annel . 28. The butner par a us
accor di ng toCgﬁgqlﬂpf%aﬁl\ﬂ%‘VﬂlﬁecgﬁP&f&BP%m%%ﬁﬁgli-’liyi%’eﬂé‘gdm& %f%t n
combustion chapifén §AShIS nﬁ%% A ot sed as the pilot conbustion
channel . 29. A burr}ler agggrgat S ggﬁ%@?‘m ngCHaazmle;:'ner t ube defining a second
channel and an outer tube defining a first channel surrounding the inner 10
t ube, oxygen-cont ai ni n% gas supplying neans for supplying oxygen-

cont ai ni ng g&8.to thHee faurser apaaratus savdording o cdaith AVarwlsdreirmgaidy figst

suppl yi r})g means far. supgl yiﬁg fuel gas to the first channel and the second
channel ,2 ei t KBANRRISUSEd @S the man combustion ehanaelandsaid seeondrhasadl s a
mai n conbustj hanngl . and t he other being used as a pilot conbustion
channel, 15t Sgar?git egﬂ%ﬁpﬁdﬁ)%ﬁqm@hwf?and the pilot conbustion channel
receiving the supply of fuel gas for conbusting it; wherein a first supply
opening for supplying the fuel gas into the nain conbustion channel is

di sposed, in20he meArbwaebuppaeatusmiatsingidrinedd Qibeedftih®h &6¢ond

di schar gi ng tﬂe fuel gas toward nore upstream side of the 20 flow direction
of the oxygefhasnelaand ag quier tnbe defiving a st dranmel sukrounding thé huver

di rectilgf of tt e oxgggen-c nt ai ni ng gas. ,30. The burner apparatus according
to claim 29, Wher SFHEFHEHATERE &8HpFWP | 13e3s JdPE pHuaUYIng, aXEeRmi n
conbustion clgiighineM n ' ' fioty, di ' e fuel gas in
a direction opposi ngg %thﬂetgéo%te@tgg%%}g%ﬁdnghga%g 0\%'[1%%.}1%]2,[% B A
bur ner appar atpplytgmrdasis for supplpigy fuelibgs @ thafing chaffePAgd thd'aBReld and an

outer tube defining a first channel surrounding the inner 30 tube,

oxygen- cont achanaelgaishen thel fixst ghamzal or the senopdichangelbepyensétbas a main

combustion channel and the other being used as a pilot combustion channel,

15 the main combustion channel and the pilot combustion channel receiving
the supply of fuel gas for combusting it;

wherein a first supply opening for supplying the fuel gas into the

main combustion channel is disposed, in the main combustion channel, with

an orientation for discharging the fuel gas toward more upstream side of the

20 flow direction of the oxygen-containing gas than the direction normal to the

flow direction of the oxygen-containing gas.

30. The burner apparatus according to claim 29, wherein the first
supply opening is disposed, in the main combustion channel, with an
25 orientation for discharging the fuel gas in a direction opposing to the

oxygen-containing gas flow direction.
31. A burner apparatus comprising an inner tube defining a second

channel and an outer tube defining a first channel surrounding the inner

30 tube, oxygen-containing gas supplying means for supplying oxygen-
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containing gas to the first channel and the second channel, and gas
suppl yi ng neans for supplying fuel gas to the first channel and the second
channel, either the first channel or the second channel being used as a

?ﬁéﬂnef"”‘é“fﬁé%ﬁﬁ%ﬂgﬁ%ufg ﬁb%"ﬂ%ﬁﬁ%ﬁéﬁnsﬁ@%hﬁﬁédqe‘é‘?n gige) Sﬁn el
Conbust ] on chaRRarey s (9° sulftying fuck BARHS st chal §5§??”1§ e%ﬁ&%‘# the

fuel gas di schangeldefthemttdferst chsindl ophy séﬁbﬁﬂ'cﬁﬁnnél%éi’n% ustion
channel is collided to be diffused in the main 10 conbus |on ann or the

pi | ot conbustpmbustioncbannelcnddde other lxem' used asramﬂogcaimbﬁﬁnorﬁcl@amﬁﬂ whi ch
t he fuel gas | schar from t he s supply opening for supplying the
f uel gas5 int & ?H’éalﬁu g%‘ﬂdb T@i‘&nﬂ@ pilptscamabustipagchannsd recdivinged i n

the pil ot coqﬂggﬁb@& O?M%%Sf(’%?%%%‘ﬁ e burner apparatus according to

claim31l, wherern e mxi nber corrprlses a ring-like rrenber
di sposed al ong the wRhe¥diR Bes Al ar}ﬂlﬁnﬁ@h HRHE

t he pil ot corrbustlovr‘; cha;ih%rfe aﬁlgé g%tﬁ(@hg ace a ongtétq%gmg)%%ar gi ng
direction of mémbénmgaingawhich thefugll garsahsdlmgéd frofrSthesRPSYpEIP VPehfy or

second supply openings 20 distributed along the peripheral ‘direction
A burner appaRi mrqomm@nan mﬁlﬂ%l@eﬂdeﬂlmlb@dﬂlwiomm@hmmel and

an out efy t ub fi round| n t ube,
oxygenelcont algﬂlglﬁ ﬁ %&B’BP Oﬁgt % f’?ﬂl f?‘%ﬁ &%ﬁﬂg%acmgni ng
gas to the fi Ii-&hﬁﬁfiﬁ@lh i means
for supplying fugl gas tlgé{‘ﬁg&%{ﬁ 2‘?&0 anng@%%% qlﬁﬂgﬁ.gg&g%rgﬁ}’@ﬁ ﬁ%@?‘d ei t her
the first chanpgly openiﬂgafo&mpplirm@alﬁmﬁiel lgak MgtoUthe ikt cdmBabtion RARNS! | ON
channel and the_ot her be used as a pilot conbustion channel, the main
conbust i on chaspiideditab pd in thepiletsomhustioarchahnelecei ving 30 the

supply of fuel gas for conbustlng it; 77 wherein a plurality of said first
supply openi ngs for supplying the

15 32. The burner apparatus according to claim 31, wherein the mixing
promoting member comprises a ring-like member disposed along the
peripheral direction of the main combustion channel or the pilot combustion
channel and having a plate face along the discharging direction of the fuel

gas of the plurality of first supply openings or second supply openings
20 distributed along the peripheral direction.

33. A burner apparatus comprising an inner tube defining a second
channel and an outer tube deﬂning a first channel surrounding the inner
tube, oxygen-containing gas supplying means for supplying oxygen-
25 containing gas to the first channel and the second channel, and gas
supplying means for supplying fuel gas to the first channel and the second
channel, either the first channel or the second channel being used as a main
combustion channel and the other being used as a pilot combustion channel,
the main combustion channel and the pilot combustion channel receiving

30 the supply of fuel gas for combusting it;
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fuel gas into the main conbustion channel are distributed in the main
conbustion channel in a direction away fromthe pilot conbustion channel;
and 5 discharging resistance of the fuel gas fromeach said first supply

openi ng due to passage of the oxygen-containin as is set so.as t

i ncrease as being Wﬁglf%ta ﬁ”Sﬁ?%’Hgnsﬁi‘ngStc%Wg%gpﬁﬁngﬁ ot epplgng

bur ner appar S = dj cl.al hn.th tt 0 10 .t he
di schar gi ng ?‘Eelééll E?ﬁ%g@ %}*bgpﬁ]zgnfél?gmg%géni o%g%ﬁcﬁsf%qteg% @%%é?@lpng
angl e for theombaktig@ehain@aah grbdion awhy FRPtNe BREDEMIHEINA ChddiRl:
upstream side in the flow direction of t¥1e oxygenh-contalning gas 1 n the
mai n conbustandn channel is decreased as being distant fromthe pil ot

conmbustion channel, 15 35. The burner apg;rlat us according to claim 33,
wher ei n & he set ti nglisthargime msiraceyrhthe Bisl gaarfeenosachheaid fizst gusplys done

such that the dischargjn direction of the fuel gas fromthe plurality of
first suppl yOBﬁlé]Hign(g]segéosg%sé?get &%@%P%'C%Wrﬁgﬁsﬁéﬁe’i $RAY I TP nor nal
to the flow disnefid & S ebnAiHALRg; 9as in the main

conbusti on channgfg aﬁgﬁglﬂs&gﬁttﬁgpﬁﬁ%%%pem ?ldg ar g%i of each said first
supply opening is increased as being distant fromthe pilot conbustion
channel . 36. A burner apparatus conprising an inner tube defining a second
25 channel a®d- an cThebumesappefatmismagearding &t claina88ewhersin shadéttmg ¢fe i nner

t ube, gen-cont ai ni ng gas. suppl yi ns for, supplying oxygen- .

cont ai mi'ng gﬁge {absck‘ﬂ@ggg"ﬁlsgq&ﬁréltﬂgrfggf fes tedonrisueththia a dischageing

suppl yi ng ne | fiLs: ann and the second
channel , ei t%ie}glégiﬁie' t??@%ﬁ%ﬁ%%@ %ﬁaﬁéggdé@g%gbélﬁéﬁﬁgwgﬁgk}h%uggtgaaxgs a
mai n 30 conbuild on ghadlet dR@tibheoPther obRieRtoHsAdiaS @sPid OdheC%f%HSt i on
channel , 78 the_main conbustion channel and the pilot conbustion channel
recei ving tkembupioy channelés deersasast acheihg stistant from the pilot combustion

channel.

15
35. The burner apparatus according to claim 33, wherein the setting of
the discharging resistance of the fuel gas is done such that the discharging
direction of the fuel gas from the plurality of first supply openings is set to
be more upstream than the direction normal to the flow direction of the
20 oxygen-containing gas in the main combustion channel and also that the
opening area of each said first supply opening is increased as being distant

from the pilot combustion channel.

36. A burner apparatus comprising an inner tube defining a second
25 channel and an outer tube defining a first channel surrounding the inner
tube, oxygen-containing gas supplying means for supplying oxygen-
containing gas to the first channel and the second channel, and gas
supplying means for supplying fuel gas to the first channel and the second
channel, either the first channel or the second channel being used as a main

30 combustion channel and the other being used as a pilot combustion channel,
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wherein a first supply opening for supplying the fuel gas into the main
conbustion channel supplies to the fuel gas into the first channel 5 along
the direction of the nmain conbustion channel distant fromthe pil ot

ot ow of 't heteaigin et Ahamiucadd B PREL Sirabrein chardied B ¥ie 11 ow
direction of theg &Eﬁ]p%ﬂ;[ ! ith the first channel, for a first
gas supply area nglryyed 18 y ftatgdl?g% aist’ supplied fromthe first gas

suppl y openi ngs i nsivlierdihea ﬁvétnsup@bﬁbp@ﬁhglfoﬁbﬁmﬁl?hg the fubheabimtethe
apparatus according to any one of clains 29-36, wherein the first channel
i s used as tHeawarembustien chennelhsuppdiesatodthenfiel gascintmdhe fastiehanaelised as

the pil comhust ion .channel 8. The byrner apparatys according to any one
of cl ai 29[%%‘,lg %%Fﬁ%&f&ﬁ‘gmwﬁm SH@nrfi‘éH@e H@meéo@ thapdet ty of
fluid distri . Aarg d.,g dispersion in a peripheral direction of the
mai n conbust?%%ﬂé%ugﬂghﬁgﬁaaﬁgathe pi |l ot conbustion channel, each fluid

di stributor includi 8¢irdt shieldihgSHembYr ‘i’@%l‘i‘&\ﬂged ¥y gfb%hﬁhgqnﬂt}% e 9as

into the main conbustion channel, a supply I'itne for suppFying the tuel gas

present insi dxygéecosniniogagaslont thd tpstiears tsideglphgy tlepRew divecadsl of the
di stributing neans incorporated in_the supply line for distributing the

fuel gas int @*Y&en-pentaining ggsdn thmfivst chrnneleforadfizsh gas swppljiasea farutédon
ratio t he f uel 0_he.s | ied t he first supply openjng is
i ncr eagie%l in b@%‘ﬁoiﬁggg SRR eégfg‘émi tﬂ‘eafﬂtsfjgﬁ S’é‘ﬂﬁ]ﬁlwenﬁ%ﬁdﬂ?ﬁ@fth?%%muel gas

fromthe gas cehdudeibn @Rdnp&Nversely the distribution ratio of the fuel gas
to be supplied to the first supply opening is decreased in response to
decrease in the total supply anmpbunt. 30 79 39. A gas turbine engine

i ncl udi ng the burner apparatus according to any one of clains 1-36 for
‘rotating a t ®bine bye &P‘%i@te?ca@ﬂ?ﬁw dccarding doi any @xhafisdaiges 28:B6,ust ed

fromthe bur Wer@ﬁpﬁ{eaﬁfjs%'channel is used as the main combustion channel and the

15 second channel is used as the pilot combustion channel.

38. The burner apparatus according to any one of claims 29-36,
wherein said gas supplying means includes a plurality of fluid distributors
arranged in dispersioh in a peripheral direction of the main combustion

20 channel and the pilot combustion channel, each fluid distributor including a
first supply opening for supplying the fuel gas into the main combustion
channel, a supply line for supplying the fuel gas present inside the gas
channel to the first supply opening, and distributing means incorporated in
the supply line for distributing the fuel gas into the pilot combustion

25 channel so that the distribution ratio of the fuel gas to be supplied to the
first supply opening is increased in response to increase in a total supply
amount of the fuel gas from the gas channel and conversely the distribution
ratio of the fuel gas to be supplied to the first supply opening is decreased in
response to decrease in the total supply amount.

30
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5 40. A co-generation systemincluding the gas turbine engine according to
claim 39 and a heat recovery device for recovering heat from exhaust gas
exhausted fromthe gas turbine engine in association with rotation of the

turbine. 10 439 A flAubsk elihined Ak i gﬁﬁge .
including first and gecond c%gﬁ%g:és]ﬂ%lﬁro gﬁlﬂg?gﬁaﬁﬁﬁa‘&%&ﬁg t8aused
to flow and aany onelof damns&i36tfor eatgtingha tulrbinedgclingtit eHishyl of cembHSE oA ©
flow, so that the distributor distributes the fuel gas inside the fluid
channel bet ausb ens exhaustechfonl thedlimier apparatdschannel ; 15 wherein the
distributor includes a first supply opening for supplying the second fluid
into the first channel, a supply line for supplying the second fluid

present nsi the fal Wi I t he,first, supply,opening, and.,.
di stributi ngd@éans fanéé)lo ﬁ%@%syént%{%g‘%mg)}h?igﬁg_t%i}}]ﬁﬁreg_ CRFEPIEE he
second fl uid fordgint BS aﬁﬂ%ﬁéaﬁé@é‘&@k ®RPicelTet rdcde ﬂ%h@épﬂﬁho&ﬁa?fs't gagf the
20 second fluid to be supplied to the first supp?y pening 1S 1 ncréased in
response to iexdvamatesl fromatheogas turhipé pngimeuin asfociaionswitinedtatisn &f them t he
fluid channel agd conversely the distribution ratio of the second fluid to
be supplied WEbRe fir st supply opening is decreased in response to
decrease in the total supply amount. 25 42. The fluid distributor
according to claim4l, wherein the distributing neans includes, in the
supply 10 ne, g4 secopdasidPRistriB [ (ol [ h econd fduid into
t he second channel in a di relgt{i?@% dlﬁ%orsfr?gl a‘?gﬁﬁg‘regl%%nhﬁﬁdﬁpg%ﬁgrﬁ%* t he
first fluid iamsi skeondehamees dhmughnehicBQ frg flaid eaRke 86 AeR ddd'g Loy
receiving the second fluid discharged fromthe 80 second supply opening and
gui di ng the fahgnael thepughe which a ssespnd Bywidnis gausethdoaflow, posthatothepposed
to the second;. | M N d.spaced . rt b redet erm ned di stance
%Mtéﬁ &éﬁﬂ%l%s gﬁe fm}é gas mag ?he ﬂulyd (ﬂla%ne?getween the first

I n the discharging
- channel and the second channel;

15 wherein the distributor includes a first supply opening for
supplying the second fluid into the first channel, a supply line for. supplying
the second fluid present inside the fluid channel to the first supply opening,
and distributing means incorporated in the supply line for distributing the
second fluid into the second channel so that the distribution ratio of the

20 second fluid to be supplied to the first supply opening is increased in
response to increase in a total supply amount of the second fluid from the
fluid channel and conversely the distribution ratio of the second fluid to be
supplied to the first supply opening is decreased in response to decrease in
the total supply amount.

25
42, The fluid distributor according to claim 41, wherein the
distributing means includes, in the supply line, a second supply opening
for discharging the second fluid into the second channel in a direction
normal to the flowing direction of the first fluid inside the second channel

30 and a communication line for receiving the second fluid discharged from the
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5 supply opening, there is provided a receiving opening of the
communi cation |ine which opening as to be open toward the second supply
opening. 43. The fluid distributor according to claim43, wherein said

(oS henelecindsepbth S56ANE SAERN0R USPRS ol Bt SyhAl; o 2

10 plurality of said Tirst supply Openings are

channel in aamdrection away fromthe second channel. 44. The fluid

di stributor according to claim43, wherein the supply line is provided in
correspondence to eatla pbsition tpnpnsadrtbyt}mf sdcondt suppbplopenitly apdniprged 45.

The fluid di di | 43, he fluid d b
6° conet r uct APAED A HAICRBLG T/ ARGaBthe siscBarEna kpetion ohthe gcondl i Ty
‘of first te-1ik 20 di d
o thin the FridbripEReRER, #leeiPpiRted'a feliphE obeseiiing cgrnaag‘u‘?s REonY | ow
direction of Eﬁ@%ﬁ&ﬁép%ﬁsté‘ﬁeoﬁerp vfbf(;xﬂt%% cﬁf&’sﬁxp@

oxygen-cont ai ni ng gas yl ng neans r supplying n c ntarnrng gas
as the first fluid to the frrst 25 channel and the second channel, and gas

suppl yi ng neans for supﬁl yin fuel gas as the second fluid to the first
channel and t4® secdhd rdé‘}tﬂb!lh@‘ aggordinge barchaiin B ngheretnl sasd dimsti n

conbusti on channel seco channel hei sed. as a pilot conbustion
channel , the l‘,c?r?giu ﬁeco ﬁ‘hae‘rn nte ﬁéﬁ g?‘gtmob‘ﬁﬁ%l%qsl‘é‘?ﬂ cﬁ’aﬂn%l

recei vi 1@ t he)1auaphYof ar a

conpri si ng: \A:/%gl%’ eQ| %Blsd ﬂﬁl’tgsggﬁ ISVU%M%S %ﬁ@#@gfl%@é ?%%t

di st ri butor aadn'embmgwhsbfmmytlwge(ﬁﬁdféh@ﬂ@l. 41-45 as a fluid di st ri but or

for supplying the fuel gas present in the gas channel in distribution to
~ the first channel and the second channel 5 47. A gas turbine engine

i ncl udi ng t he, purne ord cl ai faor rotatipg. a
t ur bi ne by kr %tr c @h%%‘iaﬁ%’é‘mﬁ% (3‘3 w?xeremt eS“PPIYg]-me
is provided in correspondence to each of the plurality of first supply

15 openings.

45, The fluid distributor according to claim 43, wherein the fluid
distributor is constructed such that the supply lines corresponding to the
plurality of first supply openings are formed in a plate-like member

20 disposed within the first channel with its plate surface oriented alohg the
flow direction of the first ﬂnid.

46. | A‘burnex_' apparatus comprising oxygen-containing gas supplying
means for supplying oxygen-containing gas as the first fluid to the first
25 channel and the second channel, and gas supplying means for supplying
fuel gas as the second fluid to the first channel and the second channel, the
first channel being used as a main combustion channel and the second
channel being used as a pilot combustion channel, the main combustion
channel and the pilot combustion channel receiving the supply of fuel gas

30 for combusting it, the apparatus comprising:
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exhausted fromthe burner apparatus. 10 48. A co-generation system
i ncluding the gas turbine engine according to claima47 and a heat recovery
device for recovering heat from exhaust gas exhausted fromthe gas turbine

engine in associ ati @hetkinhsdiQtg@lsl QppNink eahsiRi08es $Re fluid distributor
' according to any one of claims 41-45 as a fluid distributor for supplying the
fuel gas present in the gas channel in distribution to the first channel and

the second cham_lel.

47. A gas turbine engine including the burner apparatus according to
claim 46 for rotating a turbine by kinetic energy of combustion exhaust gas

exhausted from the burner apparatus.

10 48, A co-generation system including the gas turbine engine according
to claim 47 and a heat recovery device for recovering heat from exhaust gas
exhausted from the gas turbine engine in association with rotation of the

turbine.
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