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(57) Abstract: A fluid distributor (4) comprising a first feed port (5) for feeding fuel gas (G} into a main fuel flow path '(Al), afeed
path (6) for feeding the fuel gas (G) inside a gas flow path (A3) to the first feed port (5), and distributedly feeding means feeding the

fuel gas (@) distributedly into a

in the peripheral direction to constitute a gas feed means,

pilot fuel flow path (A2) so as to increase the
w={ port (5) according to an increase in an overall feed flow rate of the fuel
& inversely, to decrease the distribution ratio of the fuel ges (G) to the
flow rate; a plurality of fluid distributors (4) being disposed in the mai

distribution ratio of the fuel gas (G} to the first feed

gas (G) from the gas flow path (A3) to a feed path (6) and,
first feed port (5) acgording to an decrease in the overall feed
n fuel flow path (A1) and pilot fuel flow path (A2) distributedly

| [EEE)




Abstract: A fluid distributor (4) conprising a first feed port (5) for
feeding fuel gas (G into a main fuel flow path (AI) a feed ISF]%EJ'QO()@) for
feeding the fuel gas (G inside a gas flow p feed port

(5), and distributedy feedi W@emmmy rmt ne “ﬂlllﬂﬂlllllﬂlﬂﬂlHIMIMHIIHIIIIHIIII Illlll[lllllﬂlllllll[llll

distributedly Tnftoa prro U
dlstrlbut of the fuel to the first feed- port (5) -
accor di né %g A:tBE«ed fl(é”'«k/BFraﬁbC&ﬁEtWéESMIFRgGBC{REIE, IT,
from the gagyl h (6)LUac?§§ c&?’gﬁ , dR), QAPIERFF (BE BE §8.6G,
t he di strlbmuspn:m ’g, ) t o THa5 Py B ¥l 53’56?‘@ SESP, TG).
accordi ng tmvan&nmpmmaﬂemwnan g@ P ee, rate a pIuraI|ty of
fluid distrPBBORUSS, 45, Sbfﬂlﬁlg,swtspmsﬂdrrmz,t %@g{é flow path (A) and
pilot fuel PAIG &R YU, BEW i but edl y |n 1t ral direction to
FICATION FLU D

consti tug : SPEC
S5 SRR R o soone M BRI i e
5 TECHNI CALAEIHﬂ.n}'Em,mm&mtmrELQ]a];{qﬁq:t%g-,fby_gg@}_ CORpA SRR
an inner .tube-defining a second channel and an outer tu-e'dbflnlng a first
channel 10 surrounding the inner tube, air supplying neans (an exanpl e of
oxygen- contai ni ng gas supplying neans) for supplying air (an exanpl e of
oxygen- containing gas) to the first channel and the second channel, and
gas : :

&7 Ef:

CAAVRBERER (A1) REBHIR (G) 2 HBTHIEDOE
THHA (5) &, BIKMA (5) CHAKE (A3) WOBRKEY
2AG) EHRTILDOEKRE (6) &, 5RKE (6) KFIRKE
(A3) POOBBTZ (G) DRERAREOHMICHVE 1 &0
(5) HI~DORBA2 (G) OLEWHLREHEMSE, Fic., RERH
BOBHITHVEIRRLED (5) H~0RBF R (G) DHBILEL
BLE®RDEIEAAmy bHK (A2) NEBREFZ (G) 248
BT INRURTRL AT IREHNESE (4) OEREL. 2 4
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suppl ying neans for supplying fuel gas to the first channel and the second
channel, either the first channel or the second channel beinqégsgﬁgﬁi a
mai n 15 conbustion channel and the other being used as a pilo ¢ tion
channel, the main conbustion channel and the pilot conbustion channel
receiving the supply of fuel gas for conbusting it. The invention relates
al so to a gas turbine engine incluggﬁgcﬁﬁkg¥ﬁ@h§er apparatus and a
co-generation system including the ngi ne. The invention
further relates to a fluid 20 distributor for use in such gas turbine
engi ne including the burner apparatus, the co-generation systemincl uding

the gas turbine erIﬁ]IﬁE)DISTRIBUT@R,BMERJAPPNEQXTUStGh?Tﬂngt " N
channel’s t hr oug

di sposed across three channels including first and secon

which a first fluid such #NGINE ANDGOseENERATHONSSUSTEYSS channel (an
exanple 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

i nside the fl u en the first channel and the second channel .
BACKGROUND AR#P%&E?Q%E@%&%@&?SO4 The burner apparatus described 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 apparat ughis inventiomersdatearty aibtrtd! sppa@afit dbehpridife fPHAROUNT S
ed to the 5 main conbustion channel and the pil ot

of the fuel gas,to f

conbustion chafihel @eﬁ%n_ﬁ&ﬁﬁ@&ﬂ@@aﬂﬂﬂ And ger eutse tdbe defining a fixkiechandyslst | on
| oad for gssuri cenbustiqn, with maintainin propri ate_equi val ent
ratio fo%@t he éndgig%‘%go B %’ﬁlergcﬁgﬁ’n@lr S&}P@hlflﬁg IBPT”g? ?gbﬁﬁﬁ@ipf%ﬁf ORBEfIE| |

but al so to adjomshinihe phb @ nlsO0as he omin
conbusti on channel and gt he%?@gﬁ%l%g%ﬂg%ﬁéﬁnkﬂggé%Q&%ll%\;éeﬁf?%%"y, I n

order to make coméaimijgigasprip the tfivet fchamnelrm@dntlse Gbedrie chiheldamd akhe
mai n conbustion channel and_ the pil ot
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
mcluding first and second channels through which a first fluid such as air is

" caused to flow and a gas channe] (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.

BACKGROUND ART
-30



conmbusti on channel, a flow amount adjusting valve was provided in a fuel
gas supply line to the main conbustion channel and in a furt(k)i%r lfllﬁﬁb gas 15
supply line to the pilot conmbustion channel, respectively, s 48 %% ake
the adjustnent of the flow amounts of the fuel gas to the main conbustion
channel and to the pilot conbustion channel, independently of each other.

However, according t ILOr (o'l bave, as th adj ust nent of
the supply amount of %%ang%lg?ft %ﬁégﬁgﬂ%srsetsggﬁ%%n%o ntf t‘f?&ﬁ 8 52%‘4‘?@
second channel apparuatasfonnc gaittifbihd netOWSLd 9h 4 ReFeRbSi R gﬁt@ﬁ or a
i.ndependent|y of each other, the adjustnent operation was troubl esone.
Further, in thbutaeramriaratis wnedifer amprinetater, ofWithehiiaue et wpgarashs Ghis

effects pilot conbustion and nmai,n conbustion, the supgia{ amount s of fuel
gas respecti veP§Cesgaheot iy te admst theHownmennts of ghe B1el gas po befed® the

conmbusti og cha C LM as i aty on with.decyease | n the

conbust i o% I oa%l%&nﬁ)\%ﬁgg cggpg?]eﬁmigﬁrﬁﬁgf)fﬁ?f\%ﬂﬁﬁqn F oB agqoBdanget h
such decrease iath ] bl o S el | ease hhe supply
amount to the pil O{iﬁg%&%h&g%ﬁ T‘%ﬁg?ﬁyﬁ%’é m’in?)St?rr(gflfﬁ)t% gia‘l?lyg’%sg%’lhg%?q%oﬁo %W i on.

Mor eover, wit hwithc miintaieing pparairitte équilsled RAGLafor YthReRHEE dofrbusfon X
fuel gas and aiy in_a reliable manner inside the first channel in which 2
15 July 2004 t feannglnand thespileincombustier chdmelorhuti alsohiy adjuest ribie fivwed
well, there occurs u&gﬁfnness i n.the uivalent_ratio _in the fuel-air

m xture cont ai AMSGH LR tgde fefdothe mam combusiigrechannal @ndshe pidat i n a

regi on ofijga hi ghiRpusteHéyal Rt ratio high-tenperature conbustion will
occur, resulting in b5 increase in NOx generation amount. According to the

conventional burner #paeatiosallpsnshader 10 fdke tHé adusiwbdtty of ithe RHQVI ded
Wi thin the conbustion channel for receiving fuel gas supply defines a

plurality of sameuptsetithaduehgaartgethd mainspenlastion ohanuklsaidh thingildthe
cace, “the i ur St Hifin s Hondams gt adisdoe ealve pmostipgnce el { he
direction of apfs by hd B8 1O BRHS o uSRBANS annsP 88 in a further fuel gas
15 supply line to the pilot combustion channel, respectively, so as to make the
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
independently 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



to discharge the fuel gas in the sane direction as the "air. Wth this

construction, by dispersing the supply of fuel gas to the cogg:js]tgizgg
channel, the apparatus was designed to inprove the m xing d 8 t ween

the air 15 and the fuel gas G Wth such conventional burner apparatus, in
order to achieve wuniformty in the supply of fuel gas to the conbustion

channel by provyidin a plurality af supp openi ngs for one supply. line,

it is desirabl \eéhgé‘%“%r“h%“&é‘ﬁ%?ﬂnyl%ﬁ@?ﬁtﬁ@s k‘érb’g $\Argaptaairachvells there

~ possi bl e. Howeygs tal - £ Lo be suppljed to the
combust i on chann&rsﬁﬁ?eggﬁésgﬁlﬁégggﬂn agvgﬁg‘fé,"f’%@? ﬁ‘gﬁﬁmwﬁ CFII)I ply

openi ngs is i nthedsedgas andehoEe in RERLESRENLE Osd BEH4GE %'}% BRESY ngli%iéi'a of
each supply opening. As a result, there occurs increase p%lessure Ss at
the supply opéawvgientTatio highcedmreratrdi enhbngiorn wille detwer, dgzattiggaunt of
t he fuel 525 gas, iten].l[l)]gﬁ&rres necessary to supply the fuel gas with an

i ncr eased “pr es$YrERS FECUGFAQE amAEnt.t hus requi ri ng di sadvant ageous

physi cal and capacity . nt of the s _suppl yi ng neang for .the
burner apparatus. | n%ﬁcggﬁﬂ?g?ﬂﬁ&ﬁet%gvg%qg?gﬁ)mefgpgg raésé?ﬂ“éﬂ éifh%é&fount
i ndicative of @angeqn 5 wdhid = ay: ' l; and
the 30 conbustion a??g’ta]ﬁg@{)ﬁi}g&% defi ﬁ%ﬁﬂglbg#ﬁ(&%gh %1?\9\12}9%%&?@?&

2004 equi val engas aupmlydefinesla plaraitytof atbply @eningPNGaREERIA petdisieor

concentration/gis:§ concentration) st Each concentration is represented in
the nol e val ueisshargmgehe fughegahtthaougnthe mlural ceprnimgs dm)the Sonitsistion

t heoreti | fuel-ainr ratiQ.. This theoreti.cal .5 fuel-air ratio i,s the
concent rg'? i on ?ﬂé | oelbeﬁﬂe@ﬁs a%se’aﬁ;]ﬁ%LHJt‘f‘r&l'}f SURRlY opfRings axecnedeflopn the
conpl et e oxi dagb@is@baindle SISy s JTHE I NVENTI ON 10
Therefore, an object of thee presenﬁoﬁﬁ%{%%é%%%&g?%?@%%nﬁwoas

di stributor whicischiboges thasyehdassinneid sofnet Hirestiep a6 HOWN S Wit Ygls gas

to the nmain conbustion channel and the pil ot conbustion channel dependi ng
e.g. on the construction, by dispersing the supply of fuel gas to the combustion channel,
the apparatus was designed to improve the mixing degree between the air
15 and the fuel gas G. o
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
mnto 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.



conmbustion | oad and which also allows increase in the distribution ratio of
the supply anmount to the pilot conmbustion channel in association with
decrease in the 15 supply amount as well as a preferred burhePa84r at us
using the distributor, a gas turbine engine including the burner apparatus
and a co-generation systemincluding the gas turbine engine. A further

obj ect of the present invention is to provide a burner apparatus which
achi eves reduced pressure | oss occurring when the fuel gas is supplied to
the 20 conbusigpiyaleahzsiver Gvel sonreivativser gohdeatraiony(fpedr ¢cocentiafiomigir of t he
fuel gas and gaﬁkﬁ ) burner apparatus according to a first aspect of the
present invention is “Characterized in that the gas supplying neans
includes a pluralit¥ac donténtkati6h Sikr tdpttseitad ahr eegeshlé Nvalhes PRISI @RI T N a
peripheral direction of the main conmbustion 25 channel and the pil ot
conmbust i on cheRFRratigan conegRigrtignk stris guthenreticak fughiain gptig. f This t theasatigal vy
openi ng kor s yi-ng Jo s I | OF l, a
suppl y IFne f%@Q%%%ggﬁﬁﬁgu%ﬁghFﬁgﬁ“ggggﬁ%%ﬁ%ﬁ?bﬁﬁgﬁgggfﬁggéggg@%gﬁ%e| to
the first su@mipletepxdativg,of dratlarasit of faell i Ng nmeans i ncorporated in the
supply line for distributing the fuel gas into the pilot conbustion
channel so that the distribution 30 ratio of the fuel gas to be supplied to
the first suppISCRESURRIOFSTHIEENORERGGON) response to increase in a total
supply anount of the fuel gas fromthe gas channel 4 15 July 2004 and
conversely the distribution ratio of the fuel gas to be supplied to the

first sypply openi i s decreased jn response to decrease in the fotal
suppl y g unt. Pref gﬂgﬁfoﬁ’ %Q%IBFEr gt rﬁ&%g#%g}t PEERHeR dS 48 Prﬁgld_ﬁa? the“é‘i)nbusti on
channel and difieb@eChdh Ghews syl adjuseRelt 88tht Repgl habuf@BPHRE kAN Ghannel . 5
That is to say, the first channel operable as %he mai n conbusSti on channel

nmay recei ve dnginfcpmppstion chanmek agshiheipilgt eamzhvstionnchaneg) depsndinge.galosdhe he f uel

gas present | t i a ppl Vi neans 0 that
the fuel-air dom X urnefa%’? qﬁﬁﬂ@%‘%ﬁ%‘ﬁ%%@é’% glat;h%rfﬁﬁt’)%%ﬁrr ﬁ%@g&ﬁet her ei n
and this fuelsupply amoxhtutoethe pitot dombluigivhtcBghreDinddseosition RahieeRaeUsthon of the

fuel-air_mxture. On the other 10 hand, the second channel operable as the
pi I ot cdhbustSUBMY @neNRlePs el 25 8 pEsfereed nsner 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 apparatus

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

A burner apparatus according to a first aspect of the present invention is
characterized in that the gas supplying means includes a plurality of fluid
distributors arranged in dispersion in a peripheral direction of the main combustion

25 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 channel so that the distribution

30 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

4



air fromthe air supplying nmeans and may receive al so the fuel gas present
I nside the gas channel via the gas supplying neans, so that the fuel-air
mxture of the air and the fuel gas may be produced therei A5 &5204i s
fuel-air mxture nmay be ignited to provide pilot conbustion of the
fuel-air mxture. 15 Preferably, the gas supplying neans conprises the fuel
distributors adapted for supplying the fuel gas to the main conbustion

channel and the pilot conbustion channel and adapted also for distributing
the fuel gas priewevirsdntic distritution pée of Hwring |gadtet weepplieddo thei firstsopiust i on

channel and the pil.ot conmbustion hannel .. That is, .as the fluid
distributor i ?%&é%éﬁcﬁésr%“%fﬁs%’a? ﬁ’n‘%%é%ﬁ_%%ﬁ%%%?‘&?@&u‘ﬁo within the
supply line for suppksferasly! he fikd @harmieiSis ubsd sahé BRIDSGMIRREM 8lankd ahdle mMai n
conmbustion channel via the first supply opening, the distributor is

operabl e to Westcopdehaanel freused ay thgpdoticombasionghasnelorrbust i on channel and

al so to the pilot Welg F r e distributor my be
construcfed so that E@éﬁ%%agt trh:ég?ﬁe iragéﬁmfﬂaéﬂe%)a%g astthgmraﬁle‘fomgb%m{no(:hﬁgn%uppl i ed

to the first suppcgivepanirary theyir Beppling RsasAaetiman réREREM®CthE Fudl M €ase in
a total supply anmpunt of the fuel gas fromthe gas channel and conversely
the di stri butPesnt #isids the zahehaopd| vigdie e swplingomeas. 8o thakdhe fuekair suppl y

openi ng nay bl?ﬂ',g,% ' L LAalalk y
anount. Therefore, E)?tel%%g)?hﬁg{eqﬁée?%ﬁi%g%E% yﬁ‘frl%azlg?éu@taﬁ% fgélg%rl@&gdr}r%unt of
the fuel 30 magbe tenithed torpionide e sombustiol afi thel fuelrudr mibxdurs.u@m the adrunt  of
the fuel,.gas to,the pilot. conbustjon ghannel respectively and i ndependently
of each 18t herh%%ﬁé‘%?ngcw lﬂpﬁra%@ﬁﬁﬁdj%ﬁg?%l?ﬂs{%% leaﬁ%eld’ilaé’trF?%Yﬁtﬁﬁn ratio
of the fuel gﬁﬁﬁ&ﬁmubﬁﬁng%wmﬁﬂe&?ve ARANB elel E&%ﬂ%\s@ﬁ’c iiddthe

conmbustion channel in accofdance e.g. h variation Tn"the conbustion
| oad can be deasshaingbyig theysas dimpiying meansf sq thet the fizdl-ais upiptuye offtbeair aod t he

fuel gas to t el s .channel , .Moreaover,. with the burner a rat us
according to @St eggfa? rgga?’ b%é’ﬁ%@‘%ce%ﬂlef%%‘f@*&%ﬁe}'fuﬁm%%‘ﬁﬁy :EFI 1%@@‘8?? ation
W t h decr easeprblidé ot icoinbhstiod Upk YuehBBUittuRf the fuel gas at the tine of

| ow conbustion | oad, the sua_@ly amount of the fuel gas to the pilot
conbust i18n channel Referalys Hier Bas SPPIBNS MesAny comprists| thepfueb dissinast i on:

whereas, in aa?ﬁﬁt%ﬁ 3 scﬂprMntg%é Bl %%ﬁ) ﬂl@ I}lg]ﬁ &&%@ﬁoﬁ%%l and the pilot
combustion charmel and adapted also for distributing the fuel gas present inside the
gas channel between the main combustion channel and the pilot combustion
channel. That is, as the fluid distributor includes the distributing means incorporated
20 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 is operable to
distribute the fuel gas to the main combustion channel and also to the pilot
combustion channel. Further, the distributor may be constructed so that the
distribution ratio of the fuel gas to be supplied to the first supply opening may be
25 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 may be decreased in response to decrease in the total supply

amount,
Therefore, it may not be necessary to adjust the supply amount of the fuel
30 gas to the main combustion channel and the supply amount of the fuel gas to the

pilot combustion channel respectively and independently of each other. Rather,



amount of the fuel gas at the tine of rated conbustion |oad, the supply
anmount of 10 fuel gas to the main conbustion channel may be increased,
thereby to uniformy supply the fuel gas to the nain conbudf $n%hannel
and the pilot conmbustion channel so as to realize | ow NOx conbustion with
| ean fuel-air mxture. As a result, wth such sinple construction, it
maybe possible to achieve higher efficiency over a w de conbustion | oad

range. 15 Preferably, a plurality of such fluid distributors for supplying
the fuel gas adiwtment ordhedisioibiiion faba of Wamfisel gembetwera the Inwtin combustion on

h | diystri . t h i pheral directi f th '
conbust i on cranns M 8% pif SPRpisR0n Biisel Fifeafliiei aie SEHOPHeR b my be
suppl i ed in diosibubtiolbgiicane dbfe HRPIybyKktmdt 66HE todi s%ﬁphoa:ﬁchﬁnt FBthe

conbustion channel and the pilot conbustion channel, 20 thereby to provide
good m xi ng bBekss e thedusl gas chpnnelq AMorgpyer, with the bumesr apnaratuseaspardiogiton

channel and t L | | | . ' ] t f the
fuel - ai rgm' xt%?g)%aaﬁﬁ%gggg#zérh% t&grgﬂe};bg’? glbéic’)&%{oﬁﬁ\%ﬂﬁ]ge %&rs%gé mé:'p%ga?at us of
the present isupplytdnoount iofi thdéaebighent thici tiraé of Hew reinbastibnt loed,i theeupggcond
channel, either co stion channe] may be used 25 as the main conbustion
channel . I—|0\/\/e?if‘clf?“.,”‘t %ﬂﬁb}&ﬁéasttﬁghm{oépo%lpqsg?n Eh?&ﬂﬂé‘llaya@ W%@?Sﬁ‘ﬁfori’fe‘d%ust i on
channel and tdgd Pﬁ@rmﬁﬁ,ﬁ&{bﬁ; %%Qé'i?%&o&i'aﬁmp 'tﬁtin&%p‘ﬁ?}ﬁ:\eo%talcé el, it

becomes possible to increase the fuel gas I1n the inner pilot co tion
channel at t hanauntref & fued\gas arthe e rateddorhloustiom adabe mapplyhamelirs of | but i on

ti t he. f.uel for the pilot t h |,.th i d
rable 8P ot Tl e vt B et Tt Cereamc RS LS SREEBYer | T
this case of gugplpohé fiﬁel()%[setb thé din CoABI/Ionahabfte 1B e GildO cHhbrdRO

conmbustion channel and the inner second channel as the pilot conbustion
channel , it 4hennedaasgsyp eealiee loydPx combustion wish ledn fuchpinguixthes. gt reddinnel into

t he i nner tuhg: Ml ) h kLot _conbustion
channel . vher gy i e cdtfuBR 07 BARARLICY Gt ARERREREE (e
mai n combust i wide chrabusabn haé rdnge.med in Us order 5 fromthe inner side to the
out er sige and the_supply line_ for supgl,éidn the fuel gas fromthe gas
He d

channel 180 the fi rsPreisigiy2 Rpehivef suety Hovicgs fos supplyisg tedbel igas
to the main combustion channel and the pilot combustion 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,
20 thereby to provide good mixing between the fuel gas and air inside the main
combustion channel and the pilot combustion channel. As a result, uniformity of the
fuel-air mixture can be obtained.

Preferably, with the burner apparatus of the present invention, in the outer
first channel and the inner second channel, either combustion channel may be used
25 as the main combustion channel. However, by using the outer first channel as the
main combustion channel and the inner second channel as the pilot combustion
channel, it becomes possible to increase the fuel gas in the inner pilot combustion
channel at the time of low combustion load for increasing the distribution ratio of
the fuel gas for the pilot combustion channel, thereby to provide stable pilot

30 combustion in the pifot combustion channel,

Moreover, in this case of using the outer first channel as the main



pi |l ot conbustion channel. Hence, the distributing nmeans can be forned
easily at this portion where the supply line(s) transverses the pil ot
combustion channel. On the other hand, if the outer first chafifelf0¢s used
as the pilot conmbustion 10 channel and the inner second channel is used as
the mai n combustion channel, it beconmes possible to reduce the | ength of
an ignition plug which may be inserted into the pilot conbustion channel
fromthe outside. Incidentally, as each of the inner tube and outer tube
descri bed abosambugtion ehsendhand thginnersecand) channet axthe pibng combustiay clranenipl oyed of

. Ho , 15 | ar, t ube. hayi , ect |
e enpi oyed | REPEe fpsERatisitibe dshaing i s Sefet IRCHEinlet Ag RlmRe " ©°"
i ncludes, in thbecuBRhihnkl Hethe PilsCeRMlstichlUdhRhne], GRRIEDIGhE 84s Slafisdlahei Ng the

fuel gas into the pilot conbustion channel in a direction normal to the
-f1 owi ng di r epilqt gpmbrstiomehasnel and ghegrain embistion clinone wea foomed istthigveder and a

comuni cati o ' : Y tk l.scharqed . md he 20 second
supply ogeni %&2% %]ﬁlérd‘%i %&gtt%%&ggsspfeh%@{hﬁg&?ﬂlfisﬁe %ﬁﬁ%pﬁa%%glﬁiéng,gaﬁnd at a
posi ti on oppofed the gishthasest an thesirpEuppl9peiing ndybesPasetoafmEterddythe
predeterm ned . distance in the dischargjng direction of the second supply
opening, is aPilo Pstign cBwgl nHewe, g‘ﬁ@‘@%ﬂﬁﬂﬁin&e&ﬁ e bg femsd ety e open

toward the s e T ' ttﬂﬁ MB%ahg adj acent the
pi | ot conbus?@%ﬁﬁgﬁgﬁﬁg%ﬂgﬁgﬁ?ggnwgﬁﬁéggagﬁan lﬁﬁﬁﬁﬁygﬁgs t eSSecond supply
openi ng for di schar e other Handif the sutbofitshedhanmyl {sakedartheipilat oombiséomel and

t he recejving .openi ng ;may be praqvided at the portion f the inner tube
oppos_ed?po th@ag%%éﬁgﬁﬁj%ﬁ?r o rfPARReY fssused @s 19 B sHqnoh ahnel and
to which the glicsmbasasivRio %égeceftufieﬁ%ﬁ%fﬁm%ne #i8n Plup @it @lnaNd Bbetted ifhs Ul

gas supplied into the gas channe y b I scharged 30 t hrough the second
suppl y openi ni§e pisieeabustion ckanseMiomythsputsideg to the pilot conbustion

channel . 7 15 July N aa second S sup r e t he fuel gas
di scharged in the pi Cg(fénéggn%u%f}f giﬁgm&%er?géoﬁlg}/@g%ﬁ%%g@gpﬁon of
the fuel gas tubé andngbsdinglat BRsPbéctibn nEBNRYShploed BABREEe. WHolveli®, a@rri ed
away by the air current of the pilot conmbustion channel to the downstream

si de of 18hi s 3neplst tubehwying 3 elyacmalfaess seaipn ean heempleyed dpsteafh for example.
Preferably, the distributing means includes, in the supply line, a second

supply opening for discharging the fuel gas into the pilot combustion channel in a
direction normal to the flowing direction of the air inside the pilot combustion
channel and a communication line for receiving the fuel gas discharged from the
20 second supply opening and guiding the gas into the first supply opening, and at a
position opposed to the second supply opening and spaced apart by a predetermined
distance in the discharging direction of the second supply opening, is a receiving
opening of the communication line as to be open toward the second supply opening.
That is, the gas tube may be adjacent the pilot combustion channel and its
25 gas channel includes the second supply opening for discharging the fuel gas to the
pilot combustion channel and the receiving opening may be provided at the portion
of the inner tube opposed to the second supply opening via the pilot combustion

channel and to which the discharge of the fuel gas may be oriented.
Namely, the fuel gas supplied into the gas channel may be discharged
30 through the second supply opening toward the receiving opening to the pilot

combustion channel.



5 fuel gas will be carried across the air current of the pilot conbustion
channel to reach the -first supply opening via the receivi ng openi ng and
15 Johr 2904

will eventually be supplied to the main conbustion channel
particularly, of the fuel gas discharged fromthe second supply opening
into the pilot conmbustion channel, its portion introduced into the 10

comuni cation fine fromthe receiving opening nay be guided via the
comuni cation line to the fast supply opening to be supplied into the main
conbustion channel , Anldem@&@comﬁga&@m%" rqagvhees the diel gds disehargedsn thepilohot

I ntroduced i he receiving _openin be s lied to the..pil.

conbusti on ch%ﬁé“%t.lonAﬂl, © p}gg%arpgeasflétrgpﬁ%}ggﬁg&eﬁg%ﬁ PSETEE Fﬂ?’gher t he
speed of the ¢omusi@schdingt hall Bedardied &wanby e af et oFdRilot eRfRisien t he

hi gher the ratio of the portion of the fuel gas discharged fromthe second

suppl y openi ngengs! inthe dowprirear side of thip rilobeampiystionschannet while the reshef the eat er
the suppky a it e:E:‘d% , t er ' L hut | o of
t he fuel kgas r@géatsﬁ&edn-% #s s%p%ﬁ@yﬂl%%gﬁlg%%? Qt%k%% Bﬁ%t%?rgbﬁlé@eéhgﬁl e?%f t he
mai N conmbustieach thidfirstedupplgospeningetiy thd teeeisitigl dpening hed svifipdventasibubé of the

fuel gas, the 20 .smaller the distribution ratio of the fuel gas for the
side of the nEPRIGIRHhsLPaiRFombYshpmehanetner ef ore, in the above burner

apparatus, by sinpl xR uirdiRdy,! bersegen ﬁ%&gﬁd%&?iﬂ%ﬁ&@@% Ly

conmmruni cation |ine havi %g t he Tt'ecel vi ng gagenl ng,” with suc

const ruct i on, opehimgdinda rthé upilob geombmstsono fcharimel, f itsuipdrtibns trtioldutedr intmythde
provi deq 25 Further,ﬁ thﬁga%unt of air.flowing in th,g pi . ot. combusti on
channel Ps  nEPHRYSASOR n g 2 witeh Ferelying: o8 nAedF d I8 tHat e. g.

the positi onadonrh@lickibRnaki @ bﬁtmze@uﬁarge_oﬁsm?% PPRIYIIIP Bk e @Rfh t he
recei ving opening may be fixedly established. Hence, by increasing the
suppl y anountcasfoustinn ¢hganel,gekereas dhe remainingpotien siifhslfyel @aenotrigtrodused r at i o

bet ween the af . the i e Q [ e ,d f the

pi | ot Combus g éa%%lr‘l&e 05’%@% HIeal-"g’\#osﬁ tefl b § eﬁ@ag?ﬁ‘f@%ﬁ%%a{%ﬁ%m d to the
pi | ot conbustthegreates dRcduppigarivant sidehs hivhyr thasped dfnhafsbgdsatischmedd 15 Jul y
2004 with i nc)&ease/ decrease in the fuel supply anount. Further, in addition

to the BarnerTYUPIRE sseord wppkapgaing.dhe Bieher the gtio g dlgportion of the fuel gas

discharged from the second supply opening to enter the receiving opening. As a
result, the greater the supply amount of the fuel gas, the greater the distribution ratio
of the fuel gas for the first supply opening, that is, for the side of the main
combustion channel. Conversely, the smaller the supply amount of the fuel gas, the

20 smaller the distribution ratio of the fuel gas for the side of the main combustion
channel.

Therefore, in the above burner apparatus, by simply providing the second
supply opening and the communication line having the receiving opening, with such
simple construction, the distributing means of the fluid distributor may be provided.

25 Further, the amount of air flowing in the pilot combustion channel is
normally contained within a predetermined range, so that e.g. the positional
relationship between the second supply opening and the receiving opening may be
fixedly established. Hence, by increasing the supply amount of the fuel gas from the
second supply opening, the ratio between the amount of the fuel flowing to the

30 downstream side of the pilot combustion channel and the amount of the fuel to be

supplied to the pilot combustion channe! may be reversibly varied in association



the fluid distributor preferably includes a plurality of said first supply
openings distributed in the main conbustion channel in a direction away
fromthe pilot 5 combustion channel. That is, by using thel§JulyZ§04
distributors nounted inside the main conbustion channel with the plurality
of first supply openings distributed in the direction away fromthe pil ot
conbustion channel, i.e. in the radial direction of the first and second
channel s, even greater uniformty of the fuel-air mxture can be 10

obt ai ned, t hewihinctease/dedrease in e faej siuppdy an¢unt.at i o for NOx generation

reduction by |ean conpustign..an | so for stabilizatjon,of the |ean
conbusti on. Furt her ,%“Eﬁ%’ IBL?;HE‘QPH gb@ﬁi’&?’ﬁ’é@%@&ﬂﬁ%ﬁ@c@s 3o ¥Fer
apparat us  COMg!Iike Uistibutt® Sréfblably BBIONR, a PRy 3bk¥di Mg %B?r sfegingy PPl y
line provided in correspondence to each of the plurality of first supply
openi ngs. 15 dipfeibuted in dhesmpin sembustion ghasingl ini & alingetionbewayr Goindthd pilet
correspogdenc%b%sﬁ&ac%gm%i the plurality of first supply openings, in
conpari son w €.0. a case in which the fuel gas is supplied to the

plurality of first Shmply BparingdteV flaidodBtrituaRd Ymodntdde inside it PRSI bl e to
reduce the pressure | gss which woul d_occur for supplyi ng_t_he fuel gas

uni formy fr ofpoabvetion chaanel with therplprality of jipy supplyronegings dottmteddndhe, it
beconmes possi : I, | WlLHQr & & f_thes. mxt bet ween
the air and tﬁ}e&?érg?&%;%&ﬁr%%ﬁg&t lgb"rmng?% congug%'it‘%g{%gﬁa@nde'ﬁ gﬁvé% %tﬁereduci ng
t he pressure fissand sootdheianhdle qvere geeatee uhibemitgssfahe diebdirwhikhad ba beiel gas

supply y be ,reduced I le I ntaining the | ow generati on peyformance.
Furt her ,rmi n a‘aﬁ?l’ﬁ“fd;ﬁ’ef%g’ttﬂé“g’g? CEBBEL fae t‘ésh@%wﬂgﬂn dReligomBY above,
25 the f1uid @ibéduhbRibiaH anki$1s8 5 BhAREYnCARRI LA CLRBusitah that the supply

lines corresponding to the plurality of first supply openings are forned
in a plate-like melbeherditiypbuemdr appiratus,t e addition clonthgs binoer clpparaies Wit h

the pl ur al i ¢y BrRielRp et bR melrBbi g f ML SEiohY doe Evidad fonper
di sposed wi t higfretfRRdéent b ONBEEGE PRGN TR supgly 8pengizgENt Wi th the air flow
direction, so that the plate-like nenber formng the supply line my be 9
'S Jul y12004 That is to say, as the supply line may be provided in correspondence to
each of the plurality of first supply openings, in comparison with e.g. a case in
which the fuel gas is supplied to the plurality of first supply openings via one supply
line, it is possible to reduce the pressure loss which would occur for supplying the
fuel gas uniformly from the plurality of first supply openings.
20 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 associated with the fuel gas
supply may be reduced while maintaining the low NOx generation performance.
Further, in addition to the burner apparatus construction described above,
25 the fluid distributor is preferably 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 air flow direction.
That is to say, the plurality of supply lines may be formed in the plate-like
30 member disposed within the main combustion channel in alignment with the air

flow direction, so that the plate-like member forming the supply line may be



di sposed along the air flow direction. Hence, in spite of the provision of
the plurality of supply lines, this hardly interferes with the air flow
Moreover, as the plurality of supply lines may be formed todeithelll4s a
group within the plate-like nmenber, the handling such as assenbly may be
easy. 5 Therefore, it is possible to supply the fuel gas uniformy relative
to the air while maintaining good air flowin the main conbustion channel.
Further, in spite of the provision of the plurality of supply lines, the
handl i ng suchdigppsedhisleng bt eis, flovadlirectiony Hendehén Ispikeofithe trevisioprafvthe.

Further, in agddit.lon to,the hurner. a at us. constructi on descri bed above,
10 the pl at e_ﬁg{g&{yﬁgﬁ!ﬂpg})gln})eﬁ,%ﬁ@arg}yﬁ%?ﬁeﬁe@wbtp%lreladg i stributors are
preferably di sposedMotdver,eache pliadiey sUSIpPRElAR ShE0be RDimeNtaehel ahg the
spiral direction of the main conbustion channel so as to act as a fin of a

swirler for p¥euR withy he plate-like mgmbes the hengdlingtyachsasgpiembly may be gasy.such bur ner
appar atug, as the sws ; ' Gl ] f the air to
be suppl |§ed to the \%léljﬁﬁ)g%%%gﬁ%# tgﬁuaéfﬂipémé&gﬁ%%ﬁ?e hrgfaﬁ}vc;(t%)ﬁ%e %Pégree

bet ween t he awhilcundintaiving grekl aiafiow irhthe neam caniiatisn tRnnaaFutthdeinipae e

effectively. | this regard, attention was directed to the fact that the
fluid distyi b Proyion b IEJH{ailﬁfgof supRly ey, theshandling sush p @agienastannel t o
the main com%%gop[hgﬂp@ﬂnaﬁg@iﬁﬁed?ﬁegj | ot combustion channel may include

the plate-like nenber formng t I rst supply 20 openings and the supply
lines. Then, by di spodiengntatidisontethe biunkeapperabarconstructidn dpsonbet] abbteh t he
spiral djrection, of..the I n nmbustion.channel, this plate-like menber
can coni i t utBe B! eﬁ\}iﬂ?el@?mn?%f)ﬁ%&i’ﬁg?ht?ﬁgﬁﬁ%dﬁﬂnh‘?tgﬁs@%me%ﬁ DndisRased swi r | er
can share thejisaaeh pRIEOGIfaceaRioli dHhitd dibtg Redplibe¥irddon N thempidy ed
unifomfity in the mxing 25 performance, it has beconme possible to

achi eve si nplgomfegidnehannebisacasse actasladinjofa swirer fygraviding 2 switlingfordto t her, in
addition to tﬂ@%ﬁﬂfi&?ﬁr apparatus construction descri bed above, at a
portion of the n corbusti on channel nore downstreamthan the first
supply openings i nli $ueh dinnef dppataclis) £thé Owirlet MRY provideNhedvaHa! frcd teWi 1 | er
for pro?{jjdi ng.a 30 swirli ng{ force to the fuel-air mxture of the air and

the fuel”gas PR Febessyppliad to thegnaip spmbstion ghanngl ta eakanpethe nxing dagree | .

between the air and the fiel gas, the lean combustion can take place effectively. In

this regard, attention was directed to the fact that the fluid distributor for distributing
the fuel gas inside the gas channel to the main combustion channel and the pilot
combustion channel may include the plate-like member forming the first supply

20 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 switler fin. Hence, the fluid distributor and the switler can
share the same member.

Accordingly, while achieving the improved uniformity in the mixing

25 'perfonnance, it has become possible to achieve simplification and cost reduction of
the construction.

Further, in addition to the burner apparatus construction described above,
at a portion of the main combustion channel more downstream than the first supply
openings in the air flow direction, there is preferably a switler for providing a

30 swirling force to the fuel-air mixture of the air and the fuel gas in the spiral direction

of the main combustion channel.

10



10 15 July 2004 Preferably, at the portion of the main conbustion channel
on the downstreamof the fluid distributors, the swirler for inproving
flame stability of the main conbustion may be provided for 1pfx408#ng a
swirling force to the fuel-air mxture of the air and the fuel gas, so
that, the orientation of the first supply opening 5 may be sinple.

Moreover, wi thout disturbing the air flow at the first supply opening, the
fuel-air mxture nmay be swirled for inproving the flame stability of the
mai n conmbusti on. Ac®ofelablyl vt the pogionbef dine nueds siobibestion themhélepnithpr ove t he

| ean conbustion perfo e ..10 Further,.the first.s | y. openi S
preferably di oa&s&aam P’E]&'?E@l%%tﬂbm@@ 8 %ﬁ%&ﬁ&ﬂw&n;g%ﬁmgﬁl%?ﬂgﬁt ation
for di schar gi mgint dgnbubtidn B85 bk PA6ViBedRE Providid BBk F8rclto e fifel-aW
direction of the ox %en-contal ning gas than the direction nornmal to the

f1 ow di rect i oWixgsre phitie giryaé theduel igas, a0 gt thewricmation ¢fshe fisst pipplyeapating

di sposing the_first .suppl nj 1.t h. such 15 orjentatio ar
di schar glgng trﬁlge& fbgeﬁnﬁgg's 6’3%’?’8‘]’ %Fl\e%%glss ﬁ’ené‘%nt%‘:‘l §& f;')w taﬁihef Eﬁg\/su%ﬁwect i on
of the air thepeningethe filebaik noxtureahiyete swdrlédor anprotih®medianRGtabMily ofthe f uel

gas may be di s,cha{rylged_ against the flow of the air in the main conbustion
channel . As aMAPEEMPPSUORhe fuyel gas and the air will collide against each

ot her for providingathdly $hk"i ng. X Siht the air
and will be diffusedorydingly if fd bdond gﬁbgénﬁgpg%%phg‘?gﬁ%i?‘g&%ns of

t he mai n conmbessibustiongleafomednce.l n this way, with the burner apparatus of the

present _jnvention, for, achigvin he uni form di scharge of the fuel, it may
not be _tlngeded to pr%{ﬁ% ﬁ’éh PR PBER B 1S PFS'?bllé fﬂ%ﬂ%ﬁhﬁé@%f a

smal | di anet egombuSSdre@dnnd,Weith b oRERSIAR! Br B¥chat g BRILE Fab t&ﬁ;{é@@%&té’r e

di ameter of the first supply opening. Therefore, mo 25 significant pressure
| 0ss may occpsireanasido of tei direchion pieths opyden-cofitaining gas éhan thedirachien i xi ng

degree betwee f,u s_and e air may .be enhanced by utilizing the
2t Tl ow  voreBdEe tlort kPOt of G oRlgen AR B B ' o be. di schar ged 1rom
the first supply ogasi Rgbyt heferdby ARPEdiNY ehed Yirdd Dppic dinfnBewitieucigas Wi th
a pressure
15

=

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
may be discharged against the flow of the air in the main combustion channel. Asa
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
20 and peripheral directions of the main combustion channel.

In this way, with the burner apparatus of the present invention, for
achieving the uniform discharge of the fuel, it may not be needed to provide a great
number of first supply openings of a small diameter. Instead, this is possible by
increasing the aperture diameter of the first supply opening. Therefore, no

25 significant pressure loss may occur 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.

Moreover, in order to allow the fuel gas to be discharged from the first
supply opening, this is possible by providing the fuel gas with a pressure

30 overwhelming the pressure of the circulating air. In this regard, this air pressure is
of such magnitude that hardly affects the discharging of the fuel gas. Accordingly, it

11



30 overwhel m ng the pressure of the circulating air. In this regard, this
air pressure is of such nmagnitude that hardly affects the discharging of
the fuel gas. Accordingly, it 11 15 July 2004 nmay not be neé&8d=3004t o

enl arge the gas supplying neans for supplying the fuel gas. Instead, the
fuel gas may be m xed reliably with a sinple device. Consequently, it
becones possible to provide a burner apparatus which achi eves further
reduction in NOx generation anount. 5 And, in conbination with the fluid
di stribut or pmey rotdisinpcassaeyitoamlargecthg gas suppipingyiaags foe supplyinmg thidued pass ent

I nvention, in the distributing neans, ..in supplyin he fuel gas t.hrough
the route f rgW%%?e%SlrﬁTs %&eﬁmﬁﬁ‘i?ﬂhﬂ@y “f"ﬁ‘ea %F“P%t&e%ﬁbggﬁeﬁ‘gmﬁﬁﬁénnel ,
the recei vi NngbRB@BE Pébsibles phdvidela BRR laypRRE VAL hshidVes ile re@QHBHEA | ON
channel, as the first supply opening nay be configured, as described above,
to 10 di scharYOxighecrdtipnlamgyst. t owar d t he upstreamside in the air flow

directiog thereby t reduce.t he pr uge hrough, the first supply
openi ng, gt he fuel g%sndﬁlﬁs‘%:é’ﬁlz)rmgag%n e’?ﬁgﬁﬁ flﬁlg C@%‘i%“h?f psfﬁ%‘apty "Effiﬂ? ﬁ'ﬁ gia?'lft 0 the
pi | ot combust hupplyiizandaas inthy plesent BEeitoadin ﬂea‘diétﬁbﬁﬂiglrﬂeahﬂmosdpb@iﬂftﬁel ving
openi ng communpi cated with the first supply opening, w.th the reduced
pressure | ossfelrgasshropgh theaerteframnts supplyi oneging the pilot ¢ambustion j vel y

sinpl e constr ' E Elﬂgr I n..addi i N&: aRp
construction esce?’in%g &% 0 e(,)p {ﬁéﬁ%%ﬁ)&gh%p%y oggﬁeg 'S %ﬁ%ﬁ%’hl y
di sposed, in dhaenclpasnthe dirkiusipplynopehimgnehy be wohfiguaed, ek i desdribtd abofepto

di scharging the fuel gas in a direction opposing to,the air _flow
dgirecti dh. Zo‘sllﬁqli‘&‘igei @51@awarﬂﬂm@sg%%ﬂ@?nﬂhﬁéﬂé@ﬁi‘é&%ww@bw@mich t he

first supply rc@RMh&PreRYe REs GRAIMAHE %t%ﬁb&?ﬂr %ﬁéiﬁ‘x{gg%éﬁél é&ée(?isog ed N the

direction opposing to the flow direction the arr, the relative speed
bet ween t he fiieh thfasscenddsuppiy opéning titcsihh pilglammibsstivachmirebohay be rachiaed t he

m xi ng degree_4pf. ttre. Iu% -air.mxture in the %@g%sth@n channel can
be maxi m zed EAENRER| D5 EHFHE OPPRE FEIHLS aHREY OprEfer abl y
includes a mwitighe Pédacadt preSsufEIREr B8] thet mbbhagimt Bf b edaliga withsg har ged
fromthe first supply _opening into the main conbustion channel is collided
to be dilff use@latively HEphegonstruction.

Further, in addition to the burner apparatus construction described above,
the first supply opening is preferably disposed, in the main combustion channel,
with an orientation for discharging the fuel gas in a direction opposing to the air
flow direction.

20 That is to say, in the case of this construction in which the first supply
opening may be configured to discharge the fuel gas in the direction opposing to the
flow direction of the air, the relative speed between the fuel gas and the air
discharged is maximized, so that the mixing degree of the fuel-air mixture in the
main combustion channel can be maximized as well.

25 Further, the main combustion channel preferably includes a 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 or the pilot combustion channel preferably includes a mixing
promoting member against which the fuel gas discharged from the second supply

30 opening for supplying the fuel gas into the pilot combustion channel is collided to be

diffused in the pilot combustion channel.
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conbusti on channel or the pilot conbustion channel preferably includes a
m xi ng pronoting nenber agai nst which the fuel gas discharged fromthe
second supply 30 opening for supplying the fuel gas into thé Jy29p4
conmbustion channel is collided to be diffused in the pilot conbustion
channel . 12 15 July 2004 Further, in the case of the apparatus being
conbined with the fluid distributor as the gas supplying neans in the
present invention, the burner apparatus of the present invention

pr ef erabl y i ncl udes Farthhrx im ¢hepcaseutfi thg apparbies tegai csitbinadhivith thedldidiel gas
di scharged fr nto the nmain 5 conbustion

m.he first supply opening i
channel “t's coftPrBgr fs/hpesg PRy e GeRr s MEFH BOMUOLII o EHAREIYS That | s
to say, by prewihdiphGesUaieniibx pRIer1Y RIS a"BARRY prohbtin® nRRDe Bldhst tO
collide the fuel gas discharged fromthe supply opening against”the m xing
pronot i ng menhbich tthe Hgeldgdst disehirgeade fretmy thes first rapply hepehing| ingd thevimainur e may

be rendegred funther uniform . I.n _compustion channel or, in the pilot
conbust i gn 1‘6’%%%%%@%&558@@?{5 gﬁl}?%sﬁ Wﬁ%@%ﬁ&%ﬁ%@eﬁ ef erably
conprises a ring-li Kaat ifBH YSRGS Suchl riiRfhgtpRemdtBiginkdieted it dipb&elé on of

t he mai n conbusti on channel or.  the_ pilot conbustion channel and preferably
has a pl ate flac®lideottg fplesasi dadhaiead fpm dhe awplyoppeing reairst die wigngf t he

plurality of f] . e r '

G st ributed ArogingdRELG SPEP PR aARC BHAR: Yo it BRGRE B3, be g
pronoti ng nentkederabfurther ypifomi defle amirecombugion dhknelremibelie gilos pasagdtion

conti nug sly Qr intermttently across the plurality of first or second
suppl y §eni n‘%‘@r‘%‘-r anged in the peripheral direction of the main conbustion
channel or the pil ot G4y Iﬁ&ff%glﬁ&ﬂ NeAE: ' f:el gas 20
di scharged fromt he%(ﬁural’ﬁéy 0 upp%ngopem ngrsef%ér(brlgg(gg isnggﬁ%il%gri pher al
direction t omewbéridiposmgalongtthe haripbbrat direstionf aftthe ofairt trinsbustiongehiaided omi xi ng

ti it s . i b i - t.he f t least in th
e oner o e Re ol RO B e PR IS e FhhEld ot Bnee
bet ween the ndivcfich O BEThd] pes FEHE PlurARtyl of Fest sépply 581k io}f@ao%ﬁ@@nhppbopeni ngs

is too small, this may increase discharging resistance o
15 openings distributed along the peripheral direction.

That is to say, the mixing promoting member can be provided as a ring-
like member disposed continuously or intermittently across the plurality of first or
second supply openings arranged in the peripheral direction of the main combustion
channel or the pilot combustion channel. Namely, by causing the fuel gas

20 discharged from the plurality of supply openings arranged in the peripheral direction
to collide against the plate surface of this ring-like mixing promoting member, it is
possible to diffuse the fuel gas at least in the peripheral direction of the combustion
channel.

Further, if the distance between the mixing promoting member and the

25 respective supply openings is too small, this may increase discharging resistance of
the fuel gas. Conversely, if the distance is too large, the diffusion of the fuel gas
may not be able to take place effectively. Therefore, this distance may be set
appropriately, taking into consideration the discharging resistance and the diffusion
condition.

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

supplying means of the present invention, this mixing promoting member is
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the fuel gas. Conversely, if the distance is too large, the difflusion of
the fuel gas nmay not be able to take place effectively. Therefore, this
di stance may be set appropriately, taking into consi der at | &hJulsR904

di scharging resistance and the diffusion condition. 30 Further, in the
case of the conmbination with the fluid distributor as the gas supplying
nmeans of the present invention, this m xing pronoting nenber is 13 15 July
2004 preferably provided for the first supply openings of the nain

conbust i on chprefeedblyt provided for iHeifostduppdy opkinitfgs of the nodin tdrabifstiet channélhe nai n

ol conbust | B SCHAAS SRIORGy Sl TR P PO BUCE ek REHORY of
first supply gReRinaGhe proRdting inféHteRin the hilA (8RBustioh chanRD Sl © tO

enl arge the aperture diane er of The first sug)[oly opening. Therefore, no
si gni fi cant pn@smié)pr@glsienegreajwmbemfﬁﬁbwp ommgmolﬁatsn@llsdmmtyr of the

f uel h b he f
enhanced by  TVER} I GSREE uf FBEhe' bl hartl o B ol PRAEE ¢ e

pressure | ossTidrefoleend bigsificars pridbive RREHa ?@sGurﬁxh@ssw@tiongﬁml die%ﬁﬂﬂyged from
t he second supply open| ng into the 10 pil ot conbusti on channel

effectively r émleqﬁ@ﬂ mﬁmﬁ@gﬂégé‘?mﬁ’{sendb%ﬁﬁe £ps ap thewa neast heenipncpd magy'e first

I ,
?nl;(gﬁani g?ne(r:]:an tgeafl ze F'ﬁr‘ﬁ%% ﬁfévr‘éﬁh)l/c‘ﬂg:? Oflﬂ{é ISn:(Q)r?s erlggs?z%lgﬁ]e ﬁl%urt her,

t he burner apqmphrtupsmngm t}aadﬁie}I gao rd1$chargéibﬁ@urﬂ1eseoa@d)at@lw6penﬁ1gnﬁﬁorthet i on
describ above, preferably i cIudes second shi el di ng nenber faor 15
adj ust i g an P‘ﬁﬁ[lcﬁw%mﬂrﬁham i ?ﬁ(?ﬁ eively et YRdn ! BiSsTecqiyhe REMBS cond gas

suppl y area exdnehehiOed wiaMhk st é@ﬁhﬁ{eém%e&?&%ﬁel%kbo% gpeni ng

in the flow direction of the oxy en con aining gas v e seco supply
openi ng of t haanyiet, (ﬂnemwmaswmobﬁmﬂmmﬂltacelah*@lymmple\mmyruolpmm ng. That is

to say, by providing the nd shi el di ng. ne r on t.he upstream, 20 side
of the second suppls‘% ni B'f“ef ﬁ‘é’p%r@%nlp @ﬁgﬁﬂﬁlm ih B%S’sé"a B hi s
constructi on, cdnhmi%ﬁ&@ aa@:npéeﬁgjo%,eprb@ralbﬁysm&més 4 @édoﬁ&vsﬁfbldiﬂ'gemémbeﬂ fafo the
second as B ply area fromthe upstream side of the pilot conbustion

channel 15t heradsting an mfpwapouat ofithe axigerseontaining gy, b thevsgend g sep@y air into
the second 9% e B')RB&dYngaﬁ‘grﬁ théb‘ﬁpstream side of the second supply opening in the flow

direction of the oxygen-containing gas via the second supply opening of the pilot
combustion channel to the receiving opening.
That is to say, by providing the second shielding member on the upstream
20 side of the second supply opening of the second channel as proposed by this
construction, it becomes possible to restrict inflow of the air into the second gas
supply area from 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
25 the second supply opening may be adjusted appropriately, so that the distribution
ratio 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
30 second supply opening, the discharging speed of the fuel gas may be reduced for

reducing the pressure loss of the fuel gas at the second supply opening,
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aresult, in the second gas supply area, the ratio of the fuel gas reaching
and entering 25 the second supply opening may be adjusted apﬁropriately, SO
that the distribution ratio of the fuel gas for the main c n
channel may be adjusted to suit the operation condition of the burner
apparatus. Further, as this second shielding nenber restricts the air
entering the second gas supply area fromthe upstream side, by enlarging
the dianmeter of the 30 second supply opening, the discharging speed of the
fuel gas may be redbusikrf te secadushielding maengree pseferablly cmmprifest mendmbet gas at

t he second suppl ening. 14 15 Ju 2004 . Furt her, the secand shieldin
nenber pr ef er‘ﬁ&%ﬂg‘%ﬁ%ﬁ F@g%sgﬁp %8*%‘35‘?“9{3‘35@0‘;‘1 yageguaftre'a@égghea&%rt i og of
the second gadirestigPdiihdb:SRenBsitdifiapEhd) the flow direction of the

oxygen-containing gas. That is, as the second sh[eldin? menber, it is
possi bl e to enpl oy dhe. ig, as the pecand ghighding| merabasy it dspessibleptozameploy ke.grenber

Upst reantin (SR8, Aok BERCHR RO Ml SHRRERRSLIRT a7 e

extendi ng, i npegtigh oftthe sexendpst SPpipafda upsisdaheithe Bir 106 diettid Qi@ Which t he
second supply opening, froma . wall portion of the gas channel to a wall

portion of tle2mateSERapedending dnagiae scopnd chapns! psteam in diedn from oby

i nclined rel agj [ I ' fi ' f

provi ding. suctt FahEsieBfy onthin fork s RItch Gl o e shitptlePios R hRof
restrict i nfldthomainhendustichrchamtel)én agitctioamosmaldo of incliwedaiclatifd ovheli rect i on
in the Ebl ot co ua.tion channel, for the second gas supply area where the
fuel sVis aéjifﬁp%_f ERFuPRy the pilot conmbustion channel, thereby to
appropriately adj ust, thid&aldtbb @ r%%idﬁig%uaipﬁie-lfﬁde&nénm&déspﬁ&d%swﬂiQaS

supply area, so that the distribution ratio of the fuel gas between the

mai n conbust i mxsiblhdn restrichinfowhnd thy dinfrordhdrapstream sidh afithe lair floew dibetiand] ust ed
to suit the aperation conditi.on of.the burner apparatus. Further, .the
second shi e di HHeRBurSRfe eiing ot BF srioeR 8, SpRB o herie b Rt
surrounds a pRppliednn @e fikecarRnch asnd UbeleYy & Spropadeliniust helimiowy, the
second shi el di ng nenber may be provided for exanPIe as a cylindrical or

angul ar 13 ubul apowskAHEF infph s sesendsgasssupply fraah go hat be disgitiugpe rafio of the
fuel gas between the main combustion channel and the pilot combustion channel

may be adjusted to suit the operation condition of the burner apparatus.
Further, the second shielding member preferably comprises a tubular
member which surrounds a portion of the second gas supply area.
20 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.
Further, in the second gas supply area surrounded by such tubular
25 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 preferably formed a slit exposed to the air flow of the pilot combustion
channel in the second gas supply area. Accordingly, by appropriately setting the
30 width of this slit through adjustment of the height of this tubular member in the axjal

direction interconnecting the first and second supply openings, the influence of the
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of the second supply opening toward the nmain conbustion channel to surround
a portion of the second gas supply area. Further, in the second %as supply
area surrounded by such tubular 25 nenber, the inflow of tRA&JAy200from the
upstream side may be restricted reliably and also the discharging
direction of the fuel gas may be adjusted with high precision. Al so, at
the termnal end of the tubular nenber of the pilot conbustion channel,
there is preferably fornmed a slit exposed to the air flow of the pilot
conbustion chiaifawing intotthesli eodheiflguof thedptlyeas mes be Avaiselyi adgisied thpe

i at el tting the, 30 widih of thi it .t h adjustpent of th
herght of .« hy e e distbhhch@ho o e £} bishebTaH OB ESHARELR ng ¢ ne
first and secetidngupil the GRRDIcBMBustioh echitfd WRRCEe afjubh® td FukRer Jultyhe004 ai r

flowing into the slit on the flow of the fuel gas may be precisely adjusted
to be advant eRfEsie8 capditionf thy yymerppparases. r ati o of the fuel gas between the

i ti h ' ' h | be adj usted
[0 Tureher suit t ho Toier, B8ecdid sl ROTBUSHRRLRTRIRG T Bloms AF) ° ©
Further, the sdsing tiehinfidvlcondition bt opyghaoaialnmgdek tome s@tndgaupdy f or

adjusting the inflow condition of the oxygen-containing gas to the second
gas supply af€. Nanely, by defining at |east one circular, slit-like or

pol ygonal opening i'NarﬁeiC}ﬁ ahfnd | Wﬁ{m I ' i menber
as proposed by this 10 622?rucﬁ%%2§wt e ﬁﬁpﬁg%ﬁgﬁg§§§88gxgr@$%?§3?ion of
the inflow ai thegatetide i méhbey ax dhredi¢dond shieldite naentber ndsopriohesed emoids gas
supply ea nmay be .adjusted. That js to say, the air, may flow via the
openi ngqphrou TyeEo %Féyﬂ?%@m%hﬁ’érdlsgﬁ’é‘g?‘hiog ﬂt‘%ﬂ‘%ﬂ?&ha’élqs fﬁﬁyﬂf?%w into
the second gagonditioRbofheaRdnto HRAEGN RYs supPRRRMhAtR!Mivkes M ng the opening,
It is possible to a%%ust the ratio of the fuel gas 15 passing the second

gas supply area and Tiploite gay, the aig mayh@ow edrethei apgniog dimovgh thedplateike f i r st
supply openi i nt i ti.on channel to suit t operation
condition of E%b%lﬁﬁgﬁgg%%gﬁg#%% rlf“igéﬁejse &F SR raé%g%nggi L’Yance of
the fuel gas dppesprieeBhfosding the b5dnings HAPbYssHREMD dWLsHHR rhify PRHSIEG Al the

oxygen-containing gas is preferably set so as ]
15 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 discharging resistance of the fuel gas from each said first
supply opening due to passage of the oxygen-containing gas is preferably set so as

20 to increase as being distant from the pilot combustion channel.

That is, according to this construction, the main combustion channel
includes the plurality of first supply openings for the fuel gas diffused in the
direction away from the pilot combustion channel, and discharging resistance of the
fuel gas from each said first supply opening due to passage of the oxygen-containing

25 gas Is set so as to increase as being distant from the pilot combustion channel. With
this, when the supplying pressure of the fuel gas is higher at the time of the rated
combustion load, at all of the first supply openings, the fuel gas may be supplied to
the main combustion channel, overcoming the discharging resistance. Conversely,
when the supplying pressure of the fuel gas is low at the time of low combustion

30 load, at those first supply openings of the main combustion channel which opening

are disposed away from the pilot combustion channel and provides higher
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20 to increase as being distant fromthe pilot conbustion channel. That is,
according to this construction, the .nmain conbustion channel includes the
plurality of first supply openings for the fuel gas diffused fuy20Re
direction away fromthe pilot conbustion channel, and di scharging

resi stance of the fuel gas fromeach said first supply opening due to
passage of the oxygen-containing 25 gas is set so as to increase as being
distant fromthe pilot conbustion channel. Wth this, when the supplying
pressure of tdiecharging rpsistanes, theytischarging o€ the fiel @hs tay beainbibited dytthst i on

| oad, at all @f ,the first suppl nings, the fuel..gas e supplied to
the ain combSPTRTE RaRmES "B BrE i 9 s BPychiadirhnerol da et o
Conversely,  wdsbnstidiEchSapbily AGmheR Tt ustly bht@irfay 8lsp&ad close th 8l gt t he tine
of | ow conbustion 30 | oad, at those first supply openings of the main

conbusti on chepsttestignghernebpeni ng are di sposed away fromthe pil ot

conbusti @n channel i hi g 6 | 0) I schargin

resi st ange, t he di sgﬁgrreg):}%gdtgﬁétnﬁiee %@fégcgé%ﬁéﬁo%lé’%anﬁ?ﬁ%ﬁsb@% ﬁ%

di schar gi ng respkddanmirelysia thbawidtthdirbdtioh ¢RthemByinbeonthustdiacedel ghé he main
conmbustion channel only fromthose first supply openings disposed close to

the pilot coWGEen Gstaptfipanie pilet combugtiog,channg)) tq previde fie refed pemiastionbust i on
| oad, the fu eroh | : el y i 'Wlllﬁt [ ' of the
mai n conbustiell(())arll(ggﬁanne Q?P&QP%I?@%P%E&& s?%‘{&sfgggmt e&ﬁ‘?lo(rf)?ﬁ%z)o ustion
channel ) to peombudtion lhad epradncieiivs gisanay boagphakmate to thevpoktionhafthe
conmbustign | oad. Conversely, in the _ case of the |oqw nmbusti on ad
operati& , th@mplfﬁmgbﬁ'gnﬁjé%mﬁle&%ﬁﬁ‘bﬂ}eéﬂom@“@@q‘%@mﬁgﬁ’@{’gﬁ C@?"?tj €10 main
conbusti on charARbmehAE 162, EIRh&! InQUonbRHARHS With thCMAD BRtribhL{dARS pa@%g,&ase of

the rated conmbustion load. Further, in conbination with the flui
di stributor applyimggesans efthppresanyinvertivs, e fuch gasforthe main ecomensticonmay he f uel

gas for the i St i be .i gni t.ed.and combusted in t i | ot
conbusti on un e@mg yalrétcé)gg%gﬁtg& ébﬁ'ﬁi%ogﬁ(gpbusp@h%qcﬁn? Eag?(?uiscf’f’gﬁﬁg’}%_rmy be
obt ai ned overHéde, Mglteticiandyusdy teobltard ovatBewidtRoblididg loadtdipeset ti ng of

t he di scharging resistance of the fuel gas is preferabl lvhgdone such that a

di schardfng angl e f Errthasetheysgttingaof dhe diehrrging desistange ofsthspfugl @pens ng

toward the UNSEERRTY GodSsubl! didi® dibitoilly Gfid B7 B Aldd Ga® %Y 8RN said first
supply opening toward the upstream side in the flow direction of the oxygen-
containing gas in the main combustion channel is decreased as being distant from
the pilot combustion channel.

20 That is, according to this construction, the discharging angle for the fuel
gas at each first supply opening toward the upstream side in the flow direction of the
air in the main combustion channel is decreased continuously or stepwise as being
distant the pilot combustion channel. With this, those first supply openings disposed
away from the pilot combustion channel rather than the first supply openings

25 disposed adjacent the pilot combustion channel may discharge the fuel gas against
the flow of the air, thus the discharge gas may experience greater discharging
resistance from the air flow. Hence, as the burner apparatus having this construction
is capable of supplying the fuel gas to the portion adjacent the pilot combustion
channel more at the time of low combustion load than at the time of the rated

30 combustion load, so that the fuel gas for the main combustion may be ignited and

combusted in the pilot combustion under the advantageous condition.
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containing gas in the main conbustion channel is decreased as being distant
from the pilot conbustion channel. 20 That is, according to this
construction, the discharging angle for the fuel gas at eaéht¥i308¢ supply
opening toward the upstreamside in the flow direction of the air in the
mai n conbustion channel is decreased continuously or stepw se as being

di stant the pilot conbustion channel. Wth this, those first supply

openi ngs di sposed away fromthe pilot conbustion channel rather than the
first supply opening , B spitise of ) dischangingtresipanostof dloerfiek pisols dohannel nmay

di sch the_fuel .agai nst,. the fl t ir, t di sch
my expori encecl s BROGEARERS drefnt aeely ulLets Fond bis vraliof B S ¥ence, Cas
the burner apgihitgs pheieiabig sbiftb Be GRASIPsHEdh Man thediaRAN Bmal to HEMIwi Ng t he

fuel gas to the portion adjacent the pilot conbustion channel nore at the
time of |ow céstien pidhe prygen-eontainiag gesia the mein gpmbestion ghasgelzod ebsertus t i on

| oad, socthat {”g for, . ' St . L gNi nd
combust e in%hhleas%l %:e%?n%ﬁfs?fg?%%%&%@?y§ﬁé§3§d\%gﬁe?ear§gﬁﬁ{s§e(%%dl ?%n 17 15
July 2004 Fur diktet thd ikt sahistieh siantidhe di schar gi ng resi stance of the fuel
gas is done such t&gt .the discharging direction of the fuelaﬁg_as fromthe

plurality of first SUfdPiP sapduretigs thedissharging dyectiopaf thefuggaspm thest r eam

than the dir ' I j gﬁstuje - O - ai ni ng
gas in the nae@waggl us%{?g%élgﬁgﬁﬁle%fs tgﬁ/ﬁ"g’}‘és th%%1 t@gﬂtthgﬁg%éﬁgﬁgm%?g of each
sai d first sujpplilpwogiesciiogof thepirehahablain consrustsechaaselpati each figkt stysphy t he
pilot c ustion. channel. That is.to say, hy setting the_discharging

i rect | 9 of CRBInEEF NEhEeTBH sipRiendn ARt aretg egtance s S Iigh AJSUBRAT ngs o
be nore upst r@ai! HAthd Beated he by 064 HBthe Hift sipp8y blcRiaTine @pdatePMi@f t he
air in the main conbustion channel,” at each first "supply 10 openi ng, the
fuel gas may dsghargingrresstatics ofithe fichgasr esi stance in the flow direction of

the air, and the gr e nk.N ea of. the firs u openi ng, the
greater th's i schargr by oy Ming i dpdlod dFa bl b8 ed SRR oRtBRE: 10, | |
adapting the openfim@usly efstofwibdircicasesds teitplidtar® B hiRe Somb@sti6R GhdnAblpus| y or

stepw se increase as being distant the pilot conbustion channel, 15
di schar §Png réisshaggingcssistgnce; loe the, el gasman peret geeatey farathese fiet seppbse fir st
supply openings disposed away from the pilot combustion channel than the first supply

openings disclosed closer to the pilot combustion channel. Therefore, with the

burner apparatus having this construction, more of the fuel gas may be supplied to

the portion close to the pilot combustion at the time of low combustion load than at

20 the time of the rated combustion load. Hence, the fuel gas for the main combustion

may be ignited and combusted under the advantageous condition in the pilot
combustion.

Further, the first supply openings are preferably configured to supply the

fuel gas into the first channel along the direction of the main combustion channel

25 distant from the pilot combustion channel; and a first shielding member is preferably

provided for preventing inflow of the 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 preferably providing the burner apparatus of the invention with

30 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
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openi ngs di sposed away fromthe pilot conbustion channel than the first
supply openings disclosed closer to the pilot conbustion channel .
Therefore, with the burner apparatus having this construct iDWyZ¥te of the
fuel gas may be supplied to the portion close to the pilot conbustion at
the time of |ow conmbustion |oad than at 20 the tinme of the rated conbustion
| oad. Hence, the fuel gas for the main conbustion nay be ignited and
conbust ed under the advantageous condition in the pilot conbustion.
Further, the dfi the tinren pyheyandpariémigbe, doe ther gifsequapllyyareowheguhe dudl gas uppl y t he
fuel gas into the first channel along t direction of fhe main conbustion
channel 25 GPBPR i RGRAR AR B B G e doag GF givcien

shi el di ng Merdigly fich MeSARE Ak ¥ind R Gue thbk MaylRkpiRAL RE ihMdneivish thdie air
fromthe upstreamside along the flow direction of the air in the first
channel , for @r fiow.sto thaishe gasghgy by readifyodifbsedgwardghe aetkr sidgemef hepplii ed from
the first gas pent -nsiyde -t h I 0 coyrbustion gchannel .. That is,
by pref e?abl ym%;ﬁ@% |Cn'g”};1£§%m32§l}l% 1%5%3%5?“8 “ ef’ll"é.‘eli' nlsoén s(g%as%t,tthe 30 the
first shiel dimgidgEiepesenftos fipl yesid the airhdidv/the fmdid or@biistibs eRanhBlemsypst r eam
side in the air flow djirection of the main conbustion channel, i.e. along
the axial di rid%s ipkse nanifprnly, therepyndo grchiewe IpwndiOx; gereration wuther Maibe, f or
t he gas suppl‘%énﬁ,ql%n\_/\here the fuel gas is supplied in the main conbustion
channel, the tuel gas supplied along the direction away fromthe inner
tube and the outer ffuthe foelygmaxq@arbecreadily diffusedid tiencwed sidenof ke maiix f | ow,

so that the gas may be readily diffused t the outer side of the main 5
conbust Bn cr@ﬁWBF&/%&&W%eﬂ}eodlﬁﬂ@fﬁmﬂ &eeag%&tgﬁlng%sh%ﬁ@l gmizgylp;é}hi s
reason, the Jeik t e I 1hd Sk i n
conbusti on chdaﬁﬁfr?kelggg?} %?Egéégi a@ﬁ?ﬁ%ﬁ@@ﬁ%ﬁgﬁgﬁﬁf?ﬂﬁgﬁ g\%ﬁow NOX
gener ati on i rredused,fei examplenifissa ieslt, thefprashiwre fogein thegascsapplijeg neamk thyy di f f used
to the outer side§ of, the. mai nlé 10. conbystion channel, the di scﬁ}ar%l ng speed
of the fuel ¢Xs HF<ErE%PrPRISHS 2o PEnBRGRPREIPEEFERLHe PHEA the
supply presswogpaét. the fuel gas may be reduced, for exanple. As a result,
the pressure loss in the gas supplying means may be reduced and the such

devi ceslds the gas Suppnypmbinaiicnwitihe flwd digrikatgr 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 shielding member is provided as above for reducing the pressure loss at the first

20 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 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

25 combustion condition in the pilot combustion in the pilot combustion channel may
be set appropriately.

Moreover, if the first shielding member can assure the diffusion of the fuel
gas into the main combustion channel, the equivalent ratio of the mixture of the air
and the fuel gas may be rendered constant at any position in the main combustion

30 channel. As a result, such inconvenience as occurrence of local high-temperature

combustion can be avoided, so that the combustion can take place with reduced
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conpact. 15 And, in conmbination with the fluid distributor as the gas
supplying neans in the present invention, in the distributing neans, in
suppl ying the fuel gas through the route fromthe second s %208beni ng,
the pilot conbustion channel, the receiving opening, the first supply
opening to the main conbustion channel, as the first shielding nmenber is
provi ded as above for reducing the pressure loss at the first 20 supply
openi ng, the fuel gas discharged fromthe second supply opening into the
pi | ot conmbustNOX getemationl may be received efficiently into the receiving

opening comunicated wth the first. supply openin L.th.the reduced
pressure |oss. Thus ,%urﬂi}ﬁr’tlﬁ agf]}ﬁﬂn \%Pet?’? bgﬁ“?&g?%a@ﬁﬁ&?%%‘? %deﬁ‘f‘“%teﬂ é‘g@‘@s

suppl yi ng nmeanfatiot(be) bwhesss dRfAncec @ Bitvean tHefopelifi MBIHE GFORD Ged is@iply N t he
mai n conbusti on channel and the 25 conbustion COﬂ%ItIOﬂ in the pilot

conbust i on i renepagsnd dhe fshiislding meatgndefinednalpng e ajeflowptineetion efithe v
Mb i f i 1St shizel di . can. i ffysion.of th
Fuel " gad 1 ne SR cdbBbach Ui Mg TR OHhing Wiaf B of O ReL sbof ol | ne

m xture of t hiefiaed in salicditebigorf ey se &sbégatbiethireadejuaido O@idantallat thany
position in the main conbustion 30 channel. As a result, such inconvenience
as occurrence®SAYELP- hi gh-tenmperature combustion can be avoi ded, so that
t he conbustion can . Lt Rtbertd l,\lgg eration.
Further, in additiogﬁégsﬁhgﬁgdﬁ%é?ﬂ%%gg%atusq%%g%#gﬁﬁwggﬁé e cr?ggg above,
a rati o (c/e)shizddingewrnbednsy apeeiiedoyitie b iixed rivge. MNaarly) thecsttingrofahe t he
first supply o 1N d the first .shieldin nber .defined along the air
f1ow di et d’ﬁ“‘gﬁé}%@_ 6 riﬁ?aﬂsé%ﬁﬁ%ﬁegﬁ%g%%@ﬁﬁﬁae% B GE b (e) of
the first Supﬁé%e&ﬂﬁé‘&ﬂ&ding%ﬁnﬂﬁg Oﬂtﬁ@bﬂe:dlhd’nﬁ%%e%hi’ﬁ%b{f 8 ratlP(cRY 1P €at er

o 1.%5.

than or equal to 0.5 and snaller than or equq1 That 15 to say, the
di stance bet we®mennsethftj the distgngsiopvespdhe fiegt shielding enemdlai aiddthe gdgeeofithe may

ified wth i : Ly, th ' f the 10 rati /
T6°0. 5 means TRk OB AR oqiRTP e apiife Sl Rfle i MpBnvbplin”
adj acent the thbiagial didetioR Wehe pidt dofiusidrethatiddldin 6the werds, AGhefaxfahe ratio

(c/e) to . .
15 direction of the inner tube and the outer tube.

By setting the distance between the first supply opening and the shielding
member as described above, it may be possible to minimize the influence of the air
on the fuel gas supplied from the first supply opening into the main combustion
channel.  Accordingly, the uniformity of the fuel gas to the main combustion

20 channel may be further assured and further reduction in NOx generation in the main
combustion can be obtained.

Further, in addition to the burner apparatus construction described above,
the first shielding member preferably comprises a member which extends in the
direction where the main combustion channel extends away from the pilot

25 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 (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

30 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 smaller than or equal to 2.
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1.5 means that the distance between the first shielding nenber and the edge
of the first supply opening may be equal to the opening wdth of the fuel
supply opening in the axial direction of the pilot conbustidoflt®8hnel, in
other words, in the axial 15 direction of the inner tube and the outer
tube. By setting the distance between the first supply opening and the

shi el ding nenber as described above, it may be possible to mnimze the

i nfluence of the air on the fuel gas supplied fromthe first supply

openi ng i nto the naiThatcsneusay dire fichashiebling Awodedinmyl yxterdpean uthé e ni ty of

the fuel gas to.the I n_caonhustion 20 channel y be fin-ther assured and
it her T oductTERHoR e ah B e 7oy BTGP ROk eORBULIT SHEr e 6 &
obt ai ned. Fur B eddial idirectddliof IR Inh@ thHeeand hd\SiterdRRPARA pisfeaBI Shik WedniRp
descri bed above, the first shielding nmenber preferably conprises a nenber

whi ch ext endshasrthe fiest and seeend ends ahis epnosed ends iin srdstending dire¢tionneindext ends
away fromthe,pi C ' hannel.. .one fisrst.end of the first
Shio i g monibB dobmfiaf 8AF e e SRS e e AEhidil o thesb BEPGEE L 1 o1

(a) al ong t heerdetndihe bpdnind widet dfehe farkt sufsly 6Péring. conbusti on channel , the
ot her second end has_a widih (b) al ona_ﬁt e Eieri_pheral direction, the first
suppl y openi ng has &amichh At thgiwaends @t faediryshickling membrry the pneend ovrdle a rati o

(a/d) betweenggal ] ] | ' equal to
130 and. sl TordelhthcieofibpahEmbl bl brokidbs bR ERRLAL ahd 1B ofer 113,
(b) and sai d endiaptuth fiprh) the first mgplyespehing mayrbegaiosddiedtas the seoshdsomd) drdrthe han or
equal tq. 2. 20.]15 | y. 2004 That is.to say,. the first shiel ding nepber may
ext end, 15 th@dﬁﬁpﬂ%ec% dip She periphrral alr&ycam@ﬁ ?Ei@@&t@ﬁﬁ%ﬁ‘%ﬂ?t he

pi | ot conbust ingPn& RBMRA to he She th thred fied @E‘At@r'ﬂxﬂiﬁ@%%érﬂigf@{dﬂ{mhé fiRer tube
and the outer tube and preferably this nenber has the Tirst and second
ends as its opppledeningim theparipberakdireation gliat isdée sayoby setting, theswidth of the

construction efine the relationships between the w dths t hese
opposed. endshanerdanane st g i RIS A ety HER e Bey i e Renel y, o
the two ends ghinkitBe filel gds disbhefedl ffn RTRE SupplSpcit 16 B ridin bdifbuskibkle
adj acent the first supply opening nay be provided as the first end, and the

other @Ad ap®emnd ¢ peoided: sWithfhis) 9f thpealiopily elaie sischaraed thedeassits he

second end, g, \R’:?OCH)/ component can be maintained well in particular, whereby the uniform

mixing effect of the fuel gas in the radial direction may be improved.
On the other hand, the width of the second end along the peripheral
direction may be set to be greater than or equal to 0 or smaller than or equal to 2
20 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 may flow outward in the radial direction with more or less
diffusion. However, due to the discharging speed of the fuel gas or various
conditions such as the radial size of the main combustion channel, there may occur a
25 difference in the diffusion conditions in the fuel gas which has reached the vicinity
of the second end. Namely, by varying 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 may be rendered constant through the entire main combustion channel.
Needless to say, the width of the second end may be zero also. That is, if
30 it is desired to canse a large amount of air to collide against the fuel gas so as to

increase the stirring effect, the width of the second end may be set as zero.
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10 width of the first end in the peripheral direction of the main
conbustion channel nmay be specified to be one to three tinmes greater than
the opening width of the first supply opening in the periph&f#i208#rection.
That is to say, by setting the width of the first end greater than the

wi dth of the first supply opening, direct collision of the air against the
fuel gas discharged fromthe first supply opening to the main conbustion 15
channel can be avoided. Wth this, of the velocity of the discharged fuel
gas, its radHaivevesiochseyhe diffosine of the dwel Iges nemideveloped cilremdy inithe vieintty cul ar

whereby the uniform nixing effect of the fuel gas.in the radial direction
may be’ | mrovg%{llr&ﬁ@ﬁén& e ﬂéﬁlﬁ‘f" i (FAUSRA d ﬁoléige ?H@Crhé'etgﬁrﬁ@’ &H3%PBNng t he
peripheral  diesit ©Ndiffese e Belt gdOtobBe WRABEt {ildRf We BHUA LorhBusBoR"

smal l er than or equal to 2 20 tinmes greater than the opening wdth of the

first supply dpanrlnir sushcise, themidthiof bhewstend emhmay beketgas.gditwohtiges from

the first sup gm - 1.0 e. mai conbustion channel may fl ow outward
in the rgdi al gljg%{t?rce{g | o%gnvéﬂtlhf)tr}rl%?res'[%urppﬁeo "% f f usi on. However, due to the

di schar gi ng speed ofWwithéi§ b@istrga®nOit i¥ pbdsiblksto HeRdicldctREseSHE Bede bhe radi al
size of the main conbustion channel, there may occur a 25 difference in the
di ffusi on condiffisionef the fuglegss | the sadiahdirestionof the s gombustion ehamogly  of t he

second end. Lidre, Mo E@ﬁ%’&é&g rﬁtibef)ﬁﬁ%??}gl-% Mﬁlﬁé"h{ ﬂgeom%ﬁ{eﬁlﬂﬁus ggi nst the

fuel gas depending on't gree o sion, e equiva ratio of the
fuel -air m xthaneel Mgy be madadmifern aaddowiVOk pensrgiont b B réaticedravhile
conmbustiqon channel . Needl ess .to say, the width of the second end may be

zero al 48. ThEfP wg the gas §epplying @ §‘§F’§_€F’St"8 Sﬂéc@dareﬁ%lfeg]@_ssanount of air to
col li de against thep{ugl, ﬁ%&diﬁ&%%é&mér%%ﬁeﬁ‘%?@c&?@ue%hHéécﬂﬂedeefbtﬁé‘é1 the

wi dt h of the second end may be set as zer 15 July 2004 However, in

case the di f fhdlogrtubflartthel seppdyingymemhershasiog e lpoped wall pewdidy may be ktachedi ni ty
of the second de. if the ai.r flowis caused to collide directly thereto,
it may be ditioﬁ?ec%rlgisu? YEP¥¥lse the fuel gas to the outernost side of the

mai n conbustion chanaek to éag, Mbpc%é@tﬁ%ﬂie@es%ﬁﬁohstﬂfcﬁérﬁ@ftﬁé?%dsﬁféﬂ may be

set as e.g. about 2 tines. greater an the wdth of the first supply
openi ng13W t hsupRlylgaaensed it etfashed fotthe Srshsuppisherening fortheduel crsidhe ke t he

gg%{)ﬁgt im;n gi Jrs]#ga'ry%@ g?a{duglﬁﬁdigéﬁ%lgeg ﬁ&oﬁgﬂ ﬂtlg] forésafghﬁ%d igitﬁee\%ﬂ 190%81{ of tﬁg mai n
fuel supplying member when the fuel gas moves in the radial direction of the main
combustion channel, in other words, in the direction of the cross section of the
channel of the main combustion channel. Therefore, the fuel gas may be diffused

20 uniformly over the entire main combustion channel.

In this, it is desired, however, that the porous material used in this
construction may have coarse pores as they are needed for preventing pressure loss
in fuel supply. That is, the fuel supplying member used in this construction may be
such that it can restrain easy diffusion of the fuel gas when the fuel gas flows

25 outwards in the radial direction. For instance, in case this fuel supplying member is
disposed in the flow of the air, the member may have such pores as allow easy eniry
of this air flow into the interior of the fuel supplying member.

If such fuel supplying member is provided and also the first shielding
member is provided on the upstream of this fuel supplying member, the fuel gas

30 diffusion restraining effects of these two members may be combined to reliably

allow the fuel gas to be diffused to the outer side of the main combustion channel,
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Therefore, the equivalent ratio of the fuel-air mxture in the main
conbustion channel may be nmade uniform and | ow NOx generation can be
realized while 10 providing the gas supplying neans as nmeahdJuli3084 r educed
pressure loss. Further, in addition to the burner apparatus construction
descri bed above a hollow tubul ar fuel supplying nmenber having a porous
wal | portion may be attached to the first supply opening. That is to say,
as proposed by the present construction, if the porous fuel 15 supplying
menber is attached fForthdnanfaddition sugbp bymepapparatnsfoonsttuborf dmtritgd sbotehe f uel
gas may be gradual.l i schar t hrough the. pares fornmed in the |
portion of th eH‘f“lﬁiéjIYSh% %mf%ﬁm@&méﬁg&bﬁﬁgwgaﬁnﬁ%ww fhe radi al
direction of #HendiRiBmbEAITAUSRIRD Al aRAats teNfiet RRplyVep&itng imith Retefi rection
of the cross section of the channel of the main conbustion channel.

Theref ore, t hwrfer|and ashighforms thekitugredir iplt dnett Gnnexpmolecof ahexggeni re mai n
conmbusti gn channel. 1] Ig 1s.desired, h er,.that the r.ous

mat eri al 9use | %ﬁ{l?ﬁ %ﬂ '%lgin@%crt)u%f oﬁm%e %\S/'%?p?:l%ﬁg@ %%F‘?@lya@mt ;ﬁ@ﬁ re
needed for praveapbiyg Peasotee pils combistiodehaieh nd saiBdtrib@ingth@ns uel

suppl ying nenber used in this construction maybe such that it can restrain
easy diffusi oerelsrabbhinchdes, 1pqsaid Aishibuies mesbegas seqogdsSUPBly RREWREBIOT i n t he

radi al directi: ' p this.fu ' S

i Sposed 1 n Jisprely i B 886 o b GPR%e e & BhecBUPRICLAMWIBIE W B,
easy entry odirectiorsofahe aft limsidel the air tidet duot, arcommundcatibrelifiefor reeivfigthag

menmber. L f su fuel] supplying nmenber is provided and alsqQ the first

shi el di Aé neﬁ%"&@ﬁ@dﬁf%@i _ efat%s_ﬁe@ﬂ S%&Qpégeﬁga? gHdiseftie fhedimshRnlng
menber, the fyphingamd a%@cegﬁﬁg bipenffl HERE BinRliRafdd ﬁfécﬁs@%edtiig%%siﬁ menber s

may be conmbined to reliably allowthe fuel gas to be diffused’to the outer
side of the mypasicgidike senond sapplp|opedifg 1eith) al yredO@rhiredr diktence sehatiseldi ti on

to the burner,apparatus. constrycti.on descri bed .above.,. he fluid
drstributor pPars e Sisdnsng dEciSh L fis By oneie bve PO Poyi ded i n
the main contgéséﬂd@apﬁap@ﬁ{g,and defines the first supply opening inits
outer surface, and ich forms therein an air inlet duct (an exanple of an

oxygen $3cont ai ni ngThatds forfaxi theidistiputing mgumber in grefareblyprovisieg i theanaitt om t he
supply Tine angdfulifn channel and the wall portion of the air inlet duct formed inside this

distributing member for introducing the air into the pilot combustion channel defines
the second supply opening for discharging the fuel gas into the air inlet duct and the
wall portion of the air inlet duct formed inside the distributing member defines the

20 receiving opening opposing to the second supply opening via the air inlet duct, to
which opening the discharge of the fuel gas may be directed. And, this receiving
opening may be connected via the communication line with the first supply opening
defined in the outer surface of the distributing member.

That is, the fuel gas supplied to the supply line inside the distributing

25 member may be discharged from the second supply opening toward the receiving
opening of the air inlet duct.

And, in the gas supply area where the discharged fuel gas may be present
in the air inlet duct inside the distributing member, a portion of the fuel gas
transversing the air inlet duct may be carried away by the air current of the air inlet

30 duct to flow to the pilot combustion channel, while the rest of the gas may flow

through the air current of the air inlet duct to reach the first supply opening via the
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air supplying neans to the pilot conbustion channel, and said distributing
nmeans preferably includes, in said distributing nmenber, a second supply
opening for discharging the fuel gas into the air inlet du&iJui2084
direction intersecting the flow direction of the air inside the air inlet
duct, a comunication line for receiving the 10 fuel gas discharged from
the second supply opening and guiding it to the first supply opening, and
a receiving opening for the comunication |ine disposed at a position
opposi ng to tleciviog opapingtp bk sunpiediortbe mainitombystiod ehanneli eveduadiyst ance

relative thereto iR.the dischargi irection, with the recejving opening
bei ng open to the %&P@%ﬂ%ﬁ?”ygﬁ)g’gnﬁﬂg@sl Sg%ﬁl'ﬁ\g’ﬁi%ni‘ gheséﬁp?n ﬁ’épp%f
di stributing speidgr int6 e ehierialet Yduer, Oved gkl | Fast BEBRI Miro&RBPUskd QRe Channel

and the wall portign of the air inlet duct forned inside this distributing
member for i rEONYBEESAHEN line vig thejraeeiving epeningomay detavided do tesh Srsheipplief i nes

the second s ' . | araing.th S LNt t air inlet
duct - and"t he Sheae WEEERIRLEEl h BEUALMET FanFhs P, W Grardo e

di stributing peetidenotdetddnes intoeth? Geckiwig openitly QRS HeNYpSIRAGSA the airdiniche second
supply opening via the air inlet duct, to . which gpening the discharge of
the fuel gas ‘gr\ﬁﬁlt%t@e Bﬁ?%@&?ﬁoﬁrf@?m’te i 4nd.che exepishibe spouniandthy swatet onnect ed

via the commuyi gﬁgeﬂ' [ ] | Bs a%;!ﬁ ' | in the
outer surface %f thgﬁgéessgﬁl%f@ﬁ%g@h a?ﬁ@%%%ﬁ%&%%ﬁgﬁppl ied to
t he supply | ithe highsi the ratie oflitet gartiont ofhthe Shareadbfie]l mwmyinhedwtied ditartked from
the second suppl.y openin oward.the receivin openi n f the aiy inlet
duct . A@, irf%‘l%ﬁ‘én% Be“é‘l%p‘%‘@aé?sé‘& %ﬁ@?@tﬁrﬂ? B@ﬁ&?@@ﬂgﬁﬁsﬁf‘é%&m be
present in tHghcrite dishhiistiiof wito JrRR 8 gta@%tﬁéﬁaémﬁéhﬂga@miﬁomon of

the fuel gas transversing the air inl'et duct may be ca y by the
air current JP theedepfithe miais cogbustintchamme}. | Gonverselyhie pinhlier teoarhust bHN

channel , whi | e J.ow..throu the.air rrent of the
air inlet duc e%‘g)%l e‘gfgﬁe ﬁ{?leé% trhgt%s‘g%%ﬁ Sa}s%év‘é‘}ﬂ“ﬁat‘%ggﬂ’? ﬁ‘bel 5% tﬁfgg‘?]ﬂﬁ?‘i/ 2004
recei vi ng opesfitiegmiia chebstippthadell 0 t he nmai n conbusti on channel eventually.

More particularly, of the fuel gas discharged fromthe second sclﬁppl y
openi ng*?nto the ai Ahéraloes iy ks bumereanparafusgthe digiributing means ofuibe dluidhi o t he

distributor may be realized with a simple construction.

Further, in addition to the burner apparatus construction described above,
the distributing member preferably comprises a plate-like member disposed within
the main combustion channel with a plate face thereof being oriented along the flow

20 direction of the oxygen-containing gas in the main combustion channel.

When the distributing member is provided within the main combustion
channel as described above, this may sometimes result in disturbance in the air flow
inside the main combustion channel. However, by constructing this distributing
member as a plate-like member having a plate face aligned in the air flow direction,

25 such disturbance of the air in the main combustion channel can be minimized.

According to a second aspect of the present invention, a burner apparatus
1s provided, the burner apparatﬁs comprising an inner tube defining a second
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

30 first channel and the second channel, and gas supplying means for supplying firel

gas to the first channel and the second channel, either the first channel or the second
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comuni cation line via the receiving opening nmay be guided to the first
supply 5 opening to be supplied to the main conbusti on channel whereas, the
other fuel gas portion not introduced into the receiving opeh§0hay be
supplied via the air inlet duct to the pilot conbustion channel. And, the
greater the anount and the greater the speed of the supply of the fuel gas
di scharged fromthe second supply opening, the higher the ratio of the
portion of the discharged fuel gas introduced into the 10 receivVing

openi ng. As achanpmalbeing tised aga ewireconbiusticugbpine]l amichevthafbeinpaisédiasla iglas, t he

hi gher the distribution ratio of the fuel gas tgQ . the side of the fjrst
sugpl y openi ngmjustion c%ﬁ%neﬁﬁléerg@ago@ “SLtIHIéCIFPgPa aB@FPﬁ t v px_mei
Conversely, tReeihR the sugphe of Ry @r cdrﬁlﬁlsﬁ&%)&l Yubr bfpRrabidCincldds a t he

| ower the distribution ratio of the fuel gas to the siide of the main
combust i on cheptimmen chamghinapd e ong rend o therinesr taipg andathes putethdibdi fot r i but i ng

fcth ' | spributor. | ized with i opl tion.
Furtner, Si n 2yt ShEetindR bl b.08 Pt Combbhth freihT Bl sRERY above,
t he di stri butédngbustivioehangl,ef &nethdy spplispeiag fer dibohh@irlg ﬂi@ﬁ.fé??&ﬁdf_tﬁé sposed
el n

within the main conpustion channel with a plate face thereo

oriented al ongschangl iggaid sompiop sharmghiTgm thertpsisapytide ndhr ﬂ@"ﬁ'ﬂiﬁ@?%&@gi n the
! ot _ on O S . : e

The mai n_ conto o eEhrainllyhs of et EMO0IRINT dcuRialh RER L DL0)

i n di st ur bancthe iflowt dieection of thewvexygensiotiairtiige gaadfthe ardin sérhbustion alvmad,

However, by constructing .this distributjn nber as a plate-like nenber
havi ng 40pl at Bdraeqmnen S‘H%‘ngﬁn%@ré?rra@gw gﬁ’r‘@ﬁ?‘i"&ﬁ’,"umﬁ 88, OKY&st ur bance

of the air inNghbindihs, FHNRUBHInh SRABEl &L vitfeh Elbdls 46 % diﬁﬁﬁ%ﬂ%r‘g to a

second aspect of the present invention, a burner apparatus Is provided,
t he burner apdectenef thenfoeli gisrfiprathe npséearh side idethe mirnitpva divextiondf thdannel

and an outer tube defining a first channel surrounding the . nner tube,

oxygen-contaj%?'ﬁﬂbggmﬁh%%?§%ﬁ8ddégﬁggfSngﬁBﬁW9ﬁﬁém 4% Hecmineh ng gas

to the 30 firghkm@hannel and the second channel, and gas supplying neans for

supplyiag fuel gas to the first channel and the second channel, either the
n

first channel or thEuhesonisieadlysing addiigode thadumst ppirays woedugliom mai n
combustion ¢ IH"e@é}ﬁﬂled g@(g/e} Q]ﬁ ﬁxrsp&rsze? kR ed! gsetﬂe Moo%l)lu%on channel and said

second channel is used as the pilot combustion channel,

(€

That is to say, with the burner apparatus of the present invention, as in this
construction, for example, the common channel is preferably provided as a channel
20 formed on the upstream side of the air flow of the inner tube and inside the outer
tube, and the common supply opening is preferably provided for causing the gas
supplying means to discharge the fuel gas of the gas channel in the above-described
direction to the common channel.
Namely, the fuel gas supplied to the gas channel may be discharged from
25 the common supply opening provided in the common channel disposed on the
upstream side of the pilot combustion channel toward the common channel disposed
on the upstream side of the main combustion channel.
And, in the gas supply area where the discharged fuel gas is present in the
common channel, a portion of the fuel gas transversing the common c¢hannel may be
30 carried away by the air current of the air introduced in the pilot combustion channel

to flow to the pilot combustion channel, while the rest of the gas may flow through
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conmbusti on channel, the main conbustion channel and the pilot conbustion
channel receiving the supply of fuel gas for conbusting it, burner
apparatus includes a common channel forned at one end of th&luly?9€4 tube
and the outer tube for 5 supplying the oxygen-containing gas to the main
conmbusti on channel and the pilot conbustion channel, a common supply
openi ng for discharging the fuel gas of the gas channel in said comon
channel fromthe upstreamside in the flow direction of the

oxygen- cont ai the aig cgamnt aftrotiheed in the tpilotoswhibestionchadehtoatach thet dieintspdiicedam si de
in the flow direction of the poxygen-contaj.njng.gas of the main copbustion
channel, | 10" a8 R HPE B ReioBioPhe) Mo oe gmPROR RS amount
of the oxygensyeg@ff@i Ni Ng gas, for a common gas supply area which extends

in a discharging irection of the fuel gas fromthe upstreamside in the
air flow direction dhemefoee, thegreater thagupply amounti afghedfnel gas torthe passchemehon

| ing to th h |, Fur t her , ferably, in,additi
to the bar ner e kg YT ABeHERER hecd LS M o sl BCiPomds rbEhannel
is used as t hepefiio eiEsEhbP Bhaphan Rl highes tfeaao of BROME RabReIngithe Used as

the pilot conbustion channel. That is to say, with the burner apparatus of
the present i%ERen Gianne enithe ypsiream sidmef themeinembpgtionshanns! and flawdng onmon

channel is pr o1e) ' 4 eam si de
of the air fI@éﬁ%?H{aﬁle |n\r(1]g'$l)%tdc&%%n egn‘ﬁglggésélﬁié’ebt %Je%trﬂ%@e?@?ygg%% e conmmon
suppl y openi nije fig] gaselt & pisdible po imvieakedhd distribationiragp sfitke fiabpas SadRIENG Means
to discharge the fuel gas_ of the gas channel in the above-descri bed

directidf to _“Etlﬂ?rﬁ?ﬁ"?ﬂlraﬁﬁ%‘fe?‘se Refgereasing t%%llpplga?gl%lab@ﬁth%ﬁw{ &% he gas
channel may bi?isﬂiom@fcgféére%{cqﬂé diﬁtgibﬁtjftﬁm G Re ﬁ%PQJon ARSI oK ed in

t he common channel di sposed on t upstream si de” of e pilot conbustion
channel towarchatied conmon channel di sposed on the upstream side of the

mai n conbusti on channel . d, i,n the gas supply. area where the di scharged
fuel gas is present E]"ﬁhetr’h@%" E@W@H&ﬁ% ]?apvﬁj%tbﬁqom?mbﬁléemmbas

transver si ng ghiiif® MBRbes R PREralTR préd8ded36h SR GpstearAVRde BY tHeN@n@hén Cur rent
of the air introduced in the pilot conbustion channel to flow to the pilot

conmbust 18n chupplEiopening oidhe epanmersehaghel; sadhaj #ds pasgiblel to vestrain theghflows of
the air from the upstream side at least to the common gas supply area where the fuel

gas discharged in the common channel on the upstream of the pilot combustion
channel is present, thereby to appropriately adjust the inflow amount of the air to the
common gas supply area. Hence, in the common gas supply area, the ratio of the
20 fuel gas reaching the upstream of the main combustion channel and introduced
therein may be adjusted appropriately, so that the distribution ratio of the fuel gas to
the main combustion channel may be adjusted to suit the operation condition of the
burner apparatus.
Further, as this common shielding member preferably restrain the inflow
25 of the air from the upstream side of the air from into the gas area, it is possible to
increase the diameter of the common supply opening for reducing the discharging
speed of the fuel gas, eventually reducing the pressure loss of the fuel gas at the
common supply opening.
Therefore, it is not necessary to adjust the supply amount of the fuel gas to
30 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
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15 July 2004 the air current introduced in the pilot conbustion channel to
reach the air introduced in the nmain conbustion channel to be supplied to
the main conbustion channel eventually. Therefore, the gred?&y308% supply
anount of the fuel gas to the gas channel 5 and the greater the

di schargi ng speed of the fuel gas fromthe comon supply opening to the
common channel, the higher the ratio of the fuel gas reaching the common
channel on the upstream side of the nain conbustion channel and fl ow ng
into the mai nm@y)bt)mﬁmhedcﬂuelmﬂm onlywith adjestuiett oﬂjlye fiotat supplyi angpunhef theppl y

g][m'ttjﬂg ?Lelthﬁlg ueI Ong]s |t O&}%l@%ﬁ%‘h&?hﬁ Stﬁ?:(;ﬂ% di str but| on ratio

decreasing t h@)ﬂdiﬁﬁﬁm’clfaﬂ&!}' aﬁd fafthé ﬁﬁ)t ogbudos chan!n&l thiy m%&mtgrl & &sedqhecr ease
the distribution ratio of the fuel gas to the main conbustlon channel .

Further, wi thaccprdanmngrwidy e.gpgembastion load vartption M@m,rthe supply, amegt ©6nmon
shi el di ng me # e i oRn th ream sjide of t conmon
15 supply opgﬁlgr%é%ﬁpg ﬁlg ﬁ%rqﬁ’ggaor?ne%mdm ase@ubgsssgf%'foél restrain

the infl ow of déchaseinrthé meuwstqﬂﬂy msﬁﬁteﬂrﬂléﬁﬁeg@tat Iﬂeeaﬁlheb@ ldvheoabusiBR gas
supply area where the fuel gas discharged _ in the comon channel on the
upst r eam of tqad; d?‘?fﬁ?y & AESUSY mme PélpfapeTBPustian. p /st same Hisae by sepply

appropri at el y s supply
area. Hence, 1nt thfctflo?n%loérll aggwstgpp efrgltejgﬁﬁﬁﬁ I%I%I o] %?b?he %E'q 3‘3 gas
reachi ng t he aspxiatioamithfindrémse nﬂhatomailsiqam mmbﬁmaélhelgﬁn:htiﬂmmﬂﬂomm
therein ybe dj ust ed ropyi so that, t |st |but| n ratio of

t he fu_e as liaE‘?g“Jf’WE Piﬁgoﬁ?ﬁ{ﬁ%%ﬁ ](ﬁ?ém?éflbew PRt the
operation conajniuu@ﬁblpfcharﬁae 2B RE " pifde PRiHubtfon Eﬂalﬁlererm raalztehio%v G@iON

shi el ding nenber preferably restral n the inflow 25 of the air fromthe
upst r eam si degetljﬁratl'hreocailbusmmmﬂl iﬂaofmdlrelrgmstuaﬁr ehgcordingly, t‘pezrsa dwhizveda

he d h
i schargi ng. SSRBCERRicV AT TR SR R RRY Bt el BHESST U8 ¢ | ose

of the fuel g@ﬁclaﬁcytd?erwﬁ@m&sﬁﬂtpﬁb&r@l eni ng. Ther ef ore it is not
necessarg to adjust the su rggy amount of the fuel gas to 30 the pil ot
n

conbust ildn channel &ddharh oty fastolarneband e pe segenst ehanneleeithet n

combustion channel may be used as the main combustion channel. However, if the

outer first channel is used as the main combustion chanmel and the inner second
channel is used as the pilot combustion channel, at the time of low combustion load
when the distribution ratio of the fuel gas for the pilot combustion channel is
20 increased, more fuel gas may be infroduced to the inner pilot combustion channel

for assuring stable pilot combustion in the pilot combustion channel.
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conbusti on channel independently of each other. Rather, the distributing
means 26 15 July 2004 may be constructed such that only wth adjustnment of
the total supply amount of the fuel gas to the gas channel 15 Ju2004
distribution ratio of the fuel gas to the main conbustion channel and to
the pilot conbustion channel may be readily adjusted in accordance with
e.g. conbustion |oad variation. Mreover, the supply anount of 5 the fuel
gas to the pilot conbustion channel nay be increased in association with
decrease in the tohebrdngiol 3 thindospect of thehmesenteinversionaa buder dppamtusfis | ow

conmbustion |oad, ereby to assure stable pilaqt, c ustion. At the sane
Cimer the supPyed i fHs ePpREH Hamisae i B A el may
be increased il ar?58QF hidkl RMfiniNt 4 fikd ChEARE shrfounlRigt BE Hned Wi Yxgsgaunt  of
the fuel gas at the tinme of the 10 rated conbustion | oad, so that the fuel

gas may be di®nfaibeg e spphérenmpansoor lepphang oxygsnisosieinmg gda et fishd t he
1o cogbut g ULy bl S SR T L

| ean fuel-air mxture. AcCcordingly

whi ch has a sthefirg ¢l ratié tthe Becobd ichaMakls Rithehthe g dhagielor 18 kdcoh@ncy over
wi de conbustign | gad range. 15 Further, of the outer first channel and the

i nner second WAk BeNg used 36 @ malgembssias Phanshand theatherdeingagedas apilet mai n

conbusti on ch&B%F- Lty o £ LT | S US t he
mai n conbustion ¢ t};lonne aﬁ %Hﬁgem%g‘fs(ﬁg%g%n ‘ a@%g%@pp%gnﬂﬁg%og’ agm‘% e pilot
conmbusti on chacgiehg thatsuppie of funlegas forlcombuastini its tvhersinl adfrst suple dbpdrlres for
distribytion ratjio o he fuel gas for the pil ot conmbustign. channel is 20
i ncr easié, nﬁ@pwgléﬁﬁé‘e’?ﬁﬁ/mﬁb AR4D GEIERYUPD Cﬁﬁ’é‘e]i isdispossd) iy the Shast i on

channel  for @smkhdigchahad! GitPhi Qﬁerﬁéﬁﬁﬁ%i;] (&hatgding i€ R4 %a%] 1T Witré ON

channel . 27 15 July 2004 According to a third aspect of e present
i nvention, a unstresm sidpphihatflesy discctipn of/thd edlygeniventhiningegas #ppdhadivsticonpri si ng

an inner tube_ def 'tni NGy & S0 Qd éa(r)mel ) aqd an ogt er tube defining a first
channel surr ﬁ‘&%&“&%%"f@‘ﬁ&ﬁ 1 208° HRGYEHMBYRER ni ng gas suppl yi ng means
for supplying oxygenceqtingid Riirtlaspebiofithtprédentshventiohlanigler aidratligs second
channel , and gas suppl ying neans for supplying fuel gas to
15 provided, the burner apparatus comprising an inner tube defining a second channel
and an outer tube defining a first channel surrounding the inmer 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
20 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 the supply of fuel gas for combusting it; wherein the main combustion
channel includes a mixing promoting member against which the fuel gas discharged
from the first supply opening into the main combustion channel is collided to be
25 diffused in the main combustion channel or the pilot combustion channel includes a
mixing promoting member against which the fuel gas discharged from the second
supply opening for supplying the fuel gas into the pilot combustion channel is
collided to be diffused in the pilot combustion channel.
According to a fifth aspect of the present invention, a burner apparatus is

30 provided, the burner apparatus comprising an inner tube defining a second channel

and an outer tube defining a first channel surrounding the inner tube, oxygen-
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the first channel and the second channel, either the first channel or the
second channel being used as a nmain conbustion channel and the ot her being
used as a pilot conbustion channel, the main conbustion chdn1208hd t he

pi |l ot conbustion channel receiving the supply of fuel gas for conbusting
it; wherein a first supply opening for 10 supplying the fuel gas into the
mai n conbusti on channel is disposed, in the main conbustion channel, with
an orientation for discharging the fuel gas toward nore upstream side of

t he fl ow di r emniaming as supplyinggmeansdnt supplyitg gesgebloamaining ghs e dhd fist nor nal

to the flow diirection of th xygen- cont ai ni.n as..According to a fourth
aspect of theChﬁ?‘éééWFﬂ‘fﬁ_?f@HSFﬁqﬁ‘?lgla q%é\lppi!aggrf%ﬁ%f%lpp%gpfﬁ%aa&, the
burner appar a4 %ir§ Hefuied 'l R sdcBREChdMBE efliidr! the st AnamfcPBe ti1aRBRd  and an
out er tube deflnlng'a first channel surrounding the inner tube, oxygen-

¢i

cont ai ni ng gachasugh pting negd aeameint eombystipml chanmgl wydytheetherdeingivsédas agulst t o t he
first | _and.th d ch | .. and Lyi f

suppl yi g T ocoriaston Taget Biingp Sfinof e and tRERUY GRIERRIAAE ( her ¢ ne
first channelregdivih ﬂxe%ﬁﬂ?%f%&bl%ﬁ@fbﬂ%bmb@jﬁﬂg ity xBre@Sa BlubdinN oL QNPRSE | ON

channel and the other being used as a pilot conbustion channel, the main
conbust i on cheRp¥ opswags e spprlype Senivelsgdsdntodhemei comtasion, thagnelipee suppl y

of fuel gas f . St it . 0] I, Dy ustio c ]
ncl udesa. m SrHSREY $E 0 el contlBE Sl (7% QSRR Bl BomC BN o, g
fromthe fir stontupgdnychamesliang dischagihf eesivtinde 60 fied ipanfrerh @actesaid firstol | 1 ded

to be 25 diffused in the main conbustion channe|l or the pilot conbustion
channel 19 ncl ueRlY £Peming fyrytopasast Phihe ABYRSBICOMARINGHAs IHekIp aste MgRase gas

di scharged fr e i r supplying the fuel gas into
the pilot co E%%?gﬁﬁgﬁgﬁﬂefﬁﬁgﬁk%gﬁﬁﬁgg tégbe di ffused in the pilot
conbustion channel. According to a fifth aspect of the present invention, a
burner apparatus is 30 provided, the burner apparatus conprising an inner
tube defining a second channel and an outer tube defining a first channel
surroundi ng the inner tube, oxygen 28 15 July 2004 contai ning gas supplying
means for supplying oxygen-containing gas to the first channel and the
second channel, and gas supplying neans for supplying fuel gas to the
first channel and the second channel, either the first channel or the
second
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channel being used as a main conbustion channel and the other being used as
a pilot 5 conbustion channel, the nmain conbustion channel and the pil ot
combustion channel receiving the supply of fuel gas for cokbUstXOfy it;
wherein a plurality of said first supply openings for supplying the fuel
gas into the main conbustion channel are distributed in the main
conbustion channel in a direction away fromthe pilot conbustion channel;
and di schargi ng resi stance of the fuel gas fromeach said first 10 supply
openi ng due to pasAwguling tothsixihxaspesh of thetmaeésennigvedion,i & bwetr appamis tin

I ncrease as bei. Istant fromthe pilot conbusti channel .. 29 15 rely
2004 Accor di oYt (15 SHERFT SUEAYS e ndBut e, d5BiPe & vecord s
apparatus is andr &Y betes bk NRRME e firsh RAANRE YSr@RR | thé %eﬁ_rthﬂenﬂﬁﬁgehlibe
defining a second channel and an outer tube defining a first channel

surroundi ng tatampe gas wpplyingapgay -for supphiing A¥yegasowpivgydando teafisst f or
suppl yi ng oxy, - 1N 0 fj . h el and t second
channel | Jand i B eitls SRk ld G sbibbing n R W B Bis R SR T o

channel and tthe festcehashet hadned secehd BRinntl @ithdrrthé fediahnglel of tiid1secsmEond
channel being us%ghas a mai n conbustion channel and the other being used as

a pilot co ClRE useH 8% 2 mainecopbusfianshmmne! g iheofherheinzased asipailef | ot
conbustion chapielion eV lgdndi ' it;
wherein a first sutbogl@&%%}é/m ng&gg?lﬁ!i%ﬂé%gp y%lﬁgégﬁgﬁ?%%hbggs&%ﬁ%dﬁ he main
conbusti on chacarahg g ppbrlest fid gab foricombusgiag iti whereintatfestfsupply opdaégrfot al ong

the direction of, th i.,n conbustion channel _distant fromt pi | ot
conbust i-on chséfﬁﬂ[&n?%elagaf i the apat pom s tigRsThgwel sWplissdoi gfgéﬂnﬂ)r eventing

i nflow of t henokKoERAnGa Rk RietreSiith JFiRI il SomBEtibS Biingdl Ufstat £0Q thdre 1 ow
direction of the oxygen-contai ni n%agt]as Iin the first channel, tor a first

gas supply armket fembustion shanpel; had 4 fiest sjeldingupphbasds prowided e frevestingjas
supply openin I.Ns] t he i n. conmbustjion channgl ., Accordi ng to a seventh
2apbct of -t natByk BT et BRtsthing Ay PR PR Bt tong R BBl o Y hr ee
channel s i ncldfdhé\gxylgkii-séntdfitle SRCMTHe GRAAME, fob b T Baykipply Rea folhed fluid
Is caused to flow and a fluid channel through which a second fluid is 20

caused 19 f| dW, theofuehgas spppligd Srom he drstagast supplyt erenings inside thmmaimsi de t he

fluid channel first channel and the second channel ; wherein
the distri butcé’r“ﬁ?%\%@ﬁcﬁae@gg

According to a seventh aspect of the present invention, a fluid distributor

disposed across three channels including first and second channels through which a

first fluid is caused to flow and a fluid channel through which a second fluid is

20 caused to flow, so that the distributor distributes the fuel gas inside the fluid channel

between the first channel and the second channel; 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

25 second fluid into the second channel so that the distribution ratio of the 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.

30 Also, the above-described burner apparatus of the present invention which

achieves low NOx generation and high efficiency over a wide combustion load
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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 nean$’ [WdPhor at ed
in the supply line for distributing the 25 second fluid into the second
channel so that the distribution ratio of the 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 fromthe fluid channel and

conver sel y t heangaitan be tret ibyritselfitas @ oiner ppasatos fiet dnl nciderator fer sxapple. ed t o
the first supgly o ing i .decr.eased i p.response to decrease in the total
suppl y armun?ﬁo% chﬁg% ?ﬂiaﬁ%usd%@rég\ggﬁrcﬁeﬁ%as %E‘PH%frapaﬁﬂ%fF gq:&ﬁaﬁf“ﬂ?lﬂ‘é present
i nvention whi gfinedctich\Was nirbine & 8RE bRirht Bvansl wideObpepftohAll IBAF Yanpyer a

w de conbustion |oad 30 15 July 2004 range can be used by itself as a

bur ner appar athide maintainipg lawil¥ex eeduetionend bigh gfficiency.However, this apparat us
is partigularly use S u r . . s _furhbi.ne _engine.
Such gasgturbi ne en%ﬁ%ﬂé&’cgﬁhgapé@g%ng%@@@r@%&\% Q{'%l%%g%i %1)5nabb cE’)aeagnrlange

whi | e nai nt ai kvitg the lubdOdisttiBaioe tihd theebiitindd i ;@paratiné io€ i@niyenton uttd Rt With a
co-generation systemincluding the gas turbine engine having the fluid

di stri butor Yehe devirnh dor Eepvering Jeab froph exhansle B2 gincarle £xhaust 298 ecovery

device for re i4n [ aksk S

exhaust ed froéran@%%gédgggaﬁg%%gﬂgﬁé%ﬁgﬁﬁggff%ﬁ%%}gﬁ% succﬁg%e%i ce as a
deni tration déenitetion devitecdndrenfednahehdll or elizhinated at gl satthatlcbst rsductibiat cost
reducti EH] 10 %nd s‘iﬁég.re ction of heh%%&em can be achieved. BRI EF
DESCRI PTYON CB¢Fi4eT CSystgmigan e 4 Fig. 1is a side viewin
vertical section showing a first enbodi mrent of a burner apparatus having
fluid distributors according to the present invention, Fig. 2 is a front

view i n sect i BRIEF DESCRIPTRAON QB JIIBDRAWRN®MS in 5 Fig.1, Fig. .3 is a side
view in vertical section show ng principal portion of
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the fluid distributors shown in Fig. 1, Fig. 4 is a perspective view
showi ng the principal portion of the fluid distributors sho Jiln g(%? 3,
10 Fig. 5is a side viewin vertical section showing a secon 3T ment
of a burner apparatus having fluid distributors according to the present
invention, Fig. 6 is a side viewin vertical section showing a third ‘
enbodi nent of a burﬂigroﬁppar us having fluid distributors according to
the present 15 i nvergfoni® Faige viewdn yertieshsectiaywshowiagn fiest eosbadieentir ner

apparatus sho ' | Fi.g. .S si;de vi,ew in vertical section

showi ng a bur\rll\grégbﬁ'{;ﬂggjétag)g m%@éo@%‘?ﬂ%ﬁ%daﬁﬁ%m‘*%?da?@ féotﬁ@ PHSegt
enbodi ment, 20idvleftiod. i S a side viewin vertical section showng a fourth
enbodi ment of a burner apparatus having fluid distributors according to
the present inventioifigFl s a¥foritsviewfincmbtivh efvthé bEaedr SipLhtddéhdwd ner
apparatus_shown . in Fig. 9, 25 Fig. 11 is a side viewin vertical section
show ng p'r5i nciE‘eﬁ- 1port lon of the fluid distributors shown in Fig. 10, Fig.

12 is a front view in.segtion showing the principal portion ,of the fluid
di stributors shown i ﬁl%i%l.s ﬁ&d%ﬁF%WllngeF‘%caisng%@ &W%m%%ld@ﬂ'ﬁ%@fi on
showi ng a fi ftﬁ%amtgé%h%%%%%nfr apparatus having fluid

or n

di stributors acc I'ng to the prese 2715 July 2004 invention, Fig. 14
is a side viewin vefigcalis sepéispBtiROWeRdsRowRSY fHeLHrilBgal 9Brﬁ61f o?';t]!ﬁ@er
e

apparatus shown in Fig. 13, Fig. 15 is a front viewin section o
bur ner appar at eidsdistarbritorssshiivgn inBig. 3,
10 Fig. 5 is a side view in vertical section showing a second

embodiment of a burner apparatus having fluid distributors according to
the present invention,
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. 7is a front view in section of the burner apparatus shown in
Fig. 6,
Fig. 8is 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, q
Fig. 10 is a front view in section of the burner apparatus shown in
' Fig. 9,
25 Fig. 11 is 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. 16-is a side viewin vertical section showing a sixth enbodinment of a
burner apparatus having fluid distributors according to the rqsg&@

i nvention, Firg. 17 is a front view in section of the burner &86&? s shown
in 10 Fig. 16, Fig. 18 is a partial side viewin vertical section show ng a
nodi fied node of the burner apparatus shown in Fig. 16, Fig. 19 is a side

view in vertical section show ng a seventh enbodi nent of a burner

appar at us haviﬁﬁmP Pd distributors according to 15 the present invention,

Fig. 20 is a partial §j i L0 | Cad Jd howi n . i fised, node
of the burner appar at ugdﬁ%ﬁﬂ.‘iﬁgﬁxﬁﬁ Ji‘%‘%‘“ﬁf%%ﬂﬁ%@@%? %boads}ﬁ%?‘gf"f"#e of
vertical sectitie Inhewragparates ghbwn igMRedigTENt of a burner apparatus having
flurd distributors according to 20 the present invention, Fig. 22 is a

front view in secti offigfli isea fonheievappsectionsofsho burher dpghrabds shovgn i3 i S
an enl arged si&%éi ew of first supply openings of gas supplying nmeans, 25
Fig. 24 is an - flged pl an view of the first supply openings of the gas

suppl yi ng neans, Fi gx:25 4.2 view show ng varj.atiion of a.fuel gas .

di schargi ng amount Y 'atliG\s/égt% %%o%’bqwflg‘elveﬁg%alsﬁﬁ‘ﬂ’r% SHOTHRE o8 S
first supply &RBAdiRGnt3F Litrndd af ?%Mﬂ@ﬁ% | ' fachd pply
openi ngs of gas 33 15 July 2004 s&iﬁ% yl ng rEriea ﬂ]rn;t} gﬁﬁélg) ﬂggfcn%ﬂgﬁgz(g node
of the eighth éeodserninyenfiog,. 27 is an enl arged side view of first supply

openi ngs of gas supplying neans relating to a nodified node of the eighth
embodi ment, Fig. 288 Bhischirgpfsiev imerctiphef the byaoer appaatws slpwien f i r st

supPly 10 Fig. 16,
‘ 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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5 openings of the gas supplying neans shown in Fig. 27, Fig. 29 is an

enl arged side view of first supply openings of gas supplyi ng gqaagm
relating to a nodified node of the eighth embodinent, Fig. 30°1%%%i de
view in vertical section showing a ninth enbodi mrent of a burner apparatus
having fluid distributors according to 10 the present invention, Fig. 31
is a front view.in section of the, burner .apparatus, sho in Fi.g. 30, Fig.
32 is an expl aérllil1 P@W&W%W%ng%t%am@ﬁ@%%@@%@e giepth embodipentyi ng
menber shown in Fig. , Ei ' ' ' ' ttical section
showi ng a further er%%%d?ﬁ%télg?n}t%ﬁgé%&ﬁi?%S%\égﬁgtstguéﬁgv\??e%ﬁn |8. €39,
Fig. 34 is a papyipokineand alaishevs 8anclifio®ncHereklé BEhR eRhdiReeyi ded in
the burner apparatus, Fig. 35 is a side view of a first supply opening of
gas supplying 20 nedrg Feisam enjargeddfromivibivar seviden showing the fiickt supply
enbodi rren%, Fig. 36 isf si de vilew in vertjcal section showing a tenth
enbodi men? of PHLRHE? @Bﬁéﬁéﬂig YRE& Megns sppymdndiiei Bt ors according to the

- tTon Fi y : ; : t the h
Boparatus shown | n 25, 2 i 2’ ehle8Ba Y@ Ay 3 Ko Rpits, it oE &8 on
showi ng a bur n&fpplyiRpahadnsrdl Shas tds ﬁﬁﬂed’ﬂﬂid%‘o?%ﬂgﬂﬁtﬂgmtblaﬁjﬁ% h

enbodi nent, Fig. 39 is a front viewin section o bur ner appar at us
'shown in Fig. 38, 30Fig.g3046s iz sidsi diewiiawvertiosdr séctidh sBewimn £hewing an
el eventh 34 15 July 2004 enbodi ment of a burner ap(ga( atus having fluid
di stributors o8 ?%Fkﬁjltt‘%f a rangy; apparatng \heving fwd-idigtrihatars axcondimg toi ew

in sectigp of 45, BULNK. ARRRLAL US Shown in

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
erhbodi.ment 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 reléting 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. 40, 5 Fig. 42 is a side viewin vertical section show ng a burner
apparatus relating to a nodified node of the el eventh enbodi ﬁ'gﬁtl 5(549 43
is a side viewin vertical section showing a twelfth enbodi ng a
burner apparatus having fluid distributors according to the present

i nvention, and 10 Fig. 44 is a partial section show ng a conventi onal
burner apparatus as a conparison exanple. BEST MODE OF EMBODYI NG THE

| NVENTI ON 15 %mgP‘%@@?b@g?E WERRST Appayades hwwonrs fuid digtributsws eecondpa tat us
relating to th [ t. invention will be described bel ow. A burner
apparatus for ﬁl%egpri%gglgtlﬁggn??ﬂ’bi ne engi ne, an incinerator, 20 etc., as

shown in Fig. | and fig.41is 4 RehYORSy f Gatich itgnd PARhL LG AndE bl ane!

A3, an inner tube 2 deTining a second c as a pi ion
channel surrouBi. 49, the gas tube 1, an outer tube 3 defining a first
channel Al as a main_conbustion channel surrounding the inner tube 2, an
air suppl §i ng means {ag dRaimlae stde "viesy gon-vewticali sestipngahowigm| i gm2s
means") for supplying air..A (an ex e af "aoxygen-contajnjng gas") as a
first fluid togfﬁéqﬁ?%@a‘&%%iﬁw%mﬁg%alﬁﬁ@fé g‘ﬁﬁ@%@aﬁm}é@mp and a gas
suppl yi ng nmeans for suppl:syi f a .sqcond. flujd to the first
channel Al and the s?gg'nggc%gﬁngfde@&yﬁnoé'gfg?qﬁoﬁ?&{oﬁeshﬁwggé’s e:liﬁ’t]lg t he
conbust i on ai refAbadiendiitPé 4 Hhrhr hPFa RIS HaOHHLALIP BithBARRS %E&&%% 0

pi |l ot conbusti on channel to be m'xlgg in the channels to provide a gﬁ-ai r
35 15 Jul y 200therpnesentspvention sl combusted in a conbustion chanber 15. The

gas tube ei the inner_tube 2 and the outer tube 3 are disposed coaxially.
That is, Phe first cRa@néd A aipartialcseriionh shewingoa apenviendiogak bwmennel

A3 are j uxt apogﬁgara%érgsea%&pgﬁg&g}i{arﬂpﬁans is a neans for forcing the air

Ainto the

BEST MODE OF EMBODYING THE INVENTION
15 (First Embodiment)

A first embodiment of a burner apparatus relating to the present

imvention 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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first channel Al and the second channel A2 from one end thereof by neans

of an unillustrated conpressor, blower, etc. The gas supplyi r’ighrﬁeap A Is a
means for supplying the fuel gas G froman unillustrated gas suﬁp@ source
storing the fuel gas Gtherein via an 10 unillustrated duct to the gas
channel A3 and for distributing the fuel gas Ginside this gas channel A3

to the first c I .and to,th econd .channe . .That is to say, the
nmeans i s provi %H%STWWWQ%%@%P&@%%QW%W%% I§as channel A3 and
di stributing nmeans i ' | | hutd fyel s.Gj.nside this
gas channel A3 to thzr}%irrséta%%afﬁ(rﬁal?%%@Etzo%%ﬂgﬁtegg%%g BfraHRgseRo.
The di stributi oepxieliyns Tioatis) thesirat charmdl Al t0é sédoﬁﬂ@hghﬁém@'ahprtﬁegas
distributed in the ?erlphqral direction across the three channels of the
first channel caunel A3 axejusthposedinel A2 and t he gas channel A3 for

di stri but %ng the fu gas G inside the gas channel A3 to_the first channel
Al and to°the 20 seg[h%da%r?élﬁﬁ Ameansdl & mepgs dossforcipgttbe air Aaintgtben in

Fig. 3 and Fig okl Fural it of (firyst suppl enings 5 for
suppl yi ng the ?ﬂséIChlag%b%ﬂ?%tng Eh%eS%F?I}ifﬁaW&%ﬁoﬂ 0‘&3‘3}/‘%%? | eS8 £ or
suppl ying the bftved uaidfustdtsd tRBpsasor, BipdekiA3 to the respective first
supply openings 5 independently of each 25 ot her, each supply line 6

i ncl udi ng di stributi Ahengmnsudpdyingi meandis & Mgedridefor buphlytas tIe fudll @akhe
first channel in such a manner that the distribution ratio of the fuel
gas G to the fiPeaypHlustepied gagsusply sonrmestemegithafuehgasoCitheran wa ah

the 111 otchaniu R e d TRHo e 47 ShRERFRS And S st bEERT She B SRS
S oy 7 B s it e e el M8
amount of the ABuellthghis @ sdiefthemednd & proeidddsfor stpplyaes ARl 2340 tsuUpp! y
line 6 includeg a nQzzle 16 having a second supply opening 7 for

di schar gi ng t heer§as &baé)@ebks and distributing means is provided for distributing the

' fuel gas G inside this gas channel A3 to the first channel A1 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
channel 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 fixst 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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5 into the second channel A2 fromthe gas channel A3 in a direction normnal
to the direction of the air Ainside this second channel Az,ég 1

comuni cation line 8 for receiving the discharged fuel gas P8 s
second supply opening 7 and guiding it to the first supply openings 5, and
a receiving opening 9 for the communication line 8 formed at a position
opposing to t .y _openi 7 and ac apart therefromw th
a predeterning%(igréggﬁggfé$ﬁ§m%gbggg}a%uﬁﬁﬁhghgﬂhgﬁﬁkf4ﬁﬁéhaFﬁmPﬁéi§ ®ond
suppl y openi ngfuél gadlie plurality of first supply openings 5 of each fluid
distributor 4 are forned on an end face of plate-like nenber 10 which is

di sposed in the firRKRefamapnal thdl distrigidd edahaveshr &Giple tinefe tHuds'a A
with the openings. 15 _being open in a sane direction and spaced apart from
each ot her wi tR0Zlg 16 dewvinar seeond supnly epahingy? foredistlmweitig thot fueb gak G he

air A angd the . r ectivye co |catign lines 8 of the supply lines 6 are
f or med ingi de W%%E%F%PBEPPR@% O Fle Sa5 eké&énafdufq%gogm@@rmlme
menber 10 is dj -\ uch Aa. ture that the,face extends.away
fromthe si dedt(%%’D t ga}sdgfc%fr:%l%c arf%élf' £§%Qﬁ%nsetc%&5€M‘? r%%zrﬁ‘ SPREHCRRAN £ | ow
direction of thee @ for\recEighgithet &{sg%gedtﬁ@ %Jag_rgl ﬁ?’ﬁ‘ Qfssf éécgﬁdséhgﬂﬁll _

e I rectl in

openings 5 of each fluid distributor 4 are open in sane

the upstream dopesdng Ghand guidingl bwoothet fiestasupply apeniaige 5,dirsd hi ftbREn@l ong
the width direction éradi al direction) of the first channel 25 Al which is
the direction RSP for tha qomemuaicafign et rnyed atphpesition oppoting to the

fluid disgribug S| i h . f the fuel
gas G i ni) de t et SRR, drlptd, PRRU AP Bt heFrh Svifh Bokenterminglof
the fuel gas Glistarichethideeifng! dRnlig Bling $pBh Yo ?@f}gagﬁggg}é%wsdp'&ﬁ% To 1 he

I ncreased, thereby to supply a greater anount o

first channel Al . An@hegduraljtlynfdfirist gupdlytdpentigs 8l ofleadh flasd aistriButyres 37 15

July 2004 distributed.along t peripheral direction and the first supply

openi ngs 5 of 2&4OHMed opATHER ?ﬂ%&f@ia@'lﬁieeméﬂgleﬁlﬂwbiﬁhés oibsposéd imithie h

direction of t fi athe.fuel G may, be. supplied.in

di ffusion in t%%t fcp%gnekﬁgﬁ%(@ﬁé tht e Riredtion FIne air A, with the openings
15 being open in a same direction and spaced apart from each other with a

predetermined distance along the flow dirvection 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 Al 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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Al in the width direction and the peripheral direction of the first channel
5 Al. Further, since the first supply openings 5 are forned ithhﬁ (ﬁ‘nd
face of the plate-like nmenber 10 opposing to the upstream _sid '61f' P flow
of the air A the fuel gas G supplied fromthe first supply openings 5
into the first channel Al will be caused to collide against this end face

by the current g f the al,r A _.ther to achieyve.uni formm xi.ng Ln_the
fiyrst channel %S&Q‘A‘%&d ag?n%ﬂbeop%ﬁl ergf Hﬁﬁ‘éthnr ?’%‘?%]8?1 SUPRIY PRAVBES 8 9k of
the fluid disggd ar : b St ' fd . | : r
providing a SV\)ié a‘rtdlhfjﬂrl:&gﬂ [fﬁgé%bé’{ tpgafaﬁg%fﬁgmﬁg‘?fglr% %ttt}}% éhgmé&%qn}&f&fh%n%m{: he
fuel gas G Atclemriehtddy; tirelfiad gap@ igrbodupdlRdsacdifflsi6hanRRE M& ikudhe ! ow

15 direction, there is provided a second swirler 12 for providing a
swirling forceAlts theewidtlldirgctionianduthe péripherahidirestion df the fitstethagar] G
int‘roduceg intg.this second channel A2. Wth these swirlers 11, 12, it is
possible Yo in‘g‘}ove the flame stability of the main conbustion by the

£l f the pil ot i Ly ;when .t he .f uel zair i i xed
concurvent Iy with tnd by Shoe &8 ARPZNELBEMEEE 5 48 firea et fadl,
swirler 12 is fageof @b Ib!ht@]:ikélﬂcléﬂlb&lI(ﬁ&;lﬁ‘;gbtsiﬂggﬁaithie%sﬁ%\éhﬁﬁgebﬂﬁe {Fllgv%:corai r

mxture will be ignited to provide a pi conbusti on. as t ane

of this pilot derngtithe fugngase6 supplibddtomithe firbiéuppdy pvhings S @e thér ough
the first chanpel gd thﬁ fu g-air m xture is 25 conbusted to provide a
mai n conbust | oHTStE m%‘f,lavgﬁ esansedhe gdidasagainsh hislend fachbyithaenrtenbe 2,

the fuel 105 ¢ o R A Bl A oo PR e P el el A th the
mark S in the dravi ne Hemer o A R AT A oL P T e
peripheral di rdistilortofod, shexpds tirngideden firsteswitlebel 12fok @rovidigthfwikkihe 3_
Further, the nf%%czel t% t gfjlgl-gir%%rof%ﬁgb afrrAzijlglrtgg %?(ilnggasa(-}.r adial
At an intermediate portion of the second channel A2 in the flow
15 diregtion, there is provided a second swirler 12 for providing a swirling force
to the fuel-aix 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, wh_en the fuel-air mixture mixed concuxrently 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 fhe 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 ring 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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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 ﬁgg‘gl ? (# ne 6
to 5 the receiving opening 9. And, this nozzle functions as o 9) d _
shi el ding menber for restraining inflow of the air A fromthe upstream side
of the flowof the air Ainto the second gas supply area, thereby

appropriately ,adj usting, the inf]low amunt of the air A That is tqQ say, in
the second cha eéergg}ergleé%@pq & SERROHIMS e naer fibeA o the awter twhe 3.

recei ving opening 9, ' -S| Ll lq where —the fuel. gas G
di scharggd Pnto the gé%%%’ Eﬁ%&\lﬁéﬁs !;E%égﬁggﬁ%%%&w atrggl ir A
Then, by appr opsitnefia &dbndehesupple Wesih thé sédphd chhhhal AX &HIPL thO¥uel
adj usti%g Pﬁeoﬁﬁei ht of the Ercly’ozzllgﬂ,ﬂ?t he ratiosof t_hehifnhee]] gas %F]Fovmeng
through the aigasisiiadissherssd fromcohetsesoral supglpkpemiag 1 of theatpphnnestter t he

15 receiving opening 9 can be adjusted appropriately, so that the
di stri but bon Tegeying prening| Y. gadnd ot @orzle fineticnsnas asecond) shieldidgust ed

to suit the o ti condition. th ur ner aratus. Therefore, the
distribution rAETYSHoL E%SQF%?@P%@gt"g tﬁﬂé‘”f A Bphd HapRerean %ilﬁa Eghene
second channel dTehebsir! \ | oS0 n ,

vari ation of t%@gconbust i oﬁqlﬁgggléFuéﬁig?é glslpﬁﬁe nozgpglte})g ‘%féﬂstop}f?‘ﬁ%ﬂ he

i nfl ow of the adjnstingtheinfley aswaabof gasaisuppl y area where the fuel gas G
of the second channel A2 is discharged, by increasing the dianeter of the

supply line 6 to reddd@atingo SéYshhﬂFQgBe@lrldpémn@i A2hbetwedn g}&geﬁddqﬁrthesure
, . 25 aps can he reduce
havant agtbusl yioue 16 g P alivinedrrstls ﬁé&%ﬁ%&#ﬁrﬁ%% bl Evmvirenber
- r..shape or
a tubular el g% HIARGESH ShotheAR ALY eggxlﬁ%xgﬁge;&e%n@f A8

of a semcircular, Sem-oval, “triangular or recta used

al so. Further,ofithetatad. oThthjlsy apgbeiatély adjudthgPesiiakie of this 8Rt-Pke@h§o0, as
a 30 nenber extending over at_ |least a portion of the upstream side of the

flow of 39 15 Bupdiustng thecheight af dhe tinazlee dbedatiawfshppingl gre i flowing
plate-like rren;%%uéﬁ itﬁg aaerxhei%%rsoduced into this slit-like gap to reach and enter the
15 receiving opening 9 can be adjusted appropriately, so that the distribution
ratio of the fuel gas to the first channel Al may be adjusted to suit the

oi}eration 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 (3, 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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fromthe gas tube 1 on the upstreamside of the flow of the air A of the
second supply opening 7 toward the inner tube 2 and which haﬁ 2&%@6‘@ face
extending normal to the axial direction which is the flow di g‘f of the
air 5 A or a plate-like nenber having a plate face inclined relative to
the direction normal to the flow of the air A or a curved or bent

pl ate-1i ke negber. in%lg&e?for of a split tubular_nenber_ slip along the
direction of te aiFdhef the second gas supplyasea, aplate-bike anerahelr whichoextiedds he

east the upstiabnfis g8 BB 100 T8 wolB Rl AR & tfin ot e QA ORBS Such
pl ate-like nenmanﬂﬁsuﬁgl?\eﬂ_p@ﬁﬁlg "Vttoxjvérc?‘éfl%ﬁinggf R fautu? P]ve}ﬂﬁgi h?? 8&;13%9”&%{:' t¥

of openings in this p l'i ke” menber ustin anount o

the distri butiextendingheoraial té\ths akiad divebeywbeddisttheModf dirB&iorfdf thR dift O
the gas area. Further, the shape of each of these openings may 15 be

ci rcul ar, ®seni AcioF cuIpiate-lgke member having asplate| fake indinest melativel togdhell

shape. And, this shape be, def erm.ned with consideratiqn of the cost
and - per f or manCes® .Oﬁﬂngglﬁ%?},leﬁ?“fﬁ tﬁ%r%&d&,at%‘é"%ﬂ sehengimlgtadlikect i on
of the fuel g : RS . LnGh.-7.4s set so t.hat .the fuel
oo 1z Tl 60 1OSRPRODC MR AL R kbbbl

e flowdire , ial crsd 8 d:tbsdineas : :
this discharging directi ongiascr not particul ar ?y li rr(ig':t ed | ne‘fﬁlgepr Yei?eéﬁ%

i nvention. Preogmasiap axchan sedand Tsapplsyropadingatleast thengistieahesideeft hat
the fuel  gas %}r&a be, di sclhar ed into the second channel A2 within a range
froma difecti eRN] SRPIBEPERNESE t oward the receiving opening 9 relative

i rection i nel i ned by 30 "PRnbsboflae PRy 1S BERR L a7 aizn Pl B e
Ty 2004 A Sesond embod mar e e e Y o

inflow amount or the distribution of the air A as the inflow condition of the

air A into the gas area. Further, the shape of each of these openings may

15 be circular, semi-circular, oval, semi-oval, slit-]jke,.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 indjned 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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fromthe above-described enbodi nent will be described next. In the case of
t he burner apparatus of the first enbodinent, the first sup gg 9 8@' ngs 5
are formed in the end face of the plate-like nenber 5 10 opg '11%8 o the
upstream side of the flow of the air A, so as to inprove the uniform m xi ng
of the fuel gas Gin the first channel Al. Alternatively, instead of

di sposing the end facg defi,ning t.he fi.rst. supply,openings 5 of, the

pl ate-1i ke nmenber 10 ‘lg/is?‘t"?ntdh%m 9 ]Bfwh’r?g @@c@uﬁe‘gﬁr&iq{?@r frigftpeendecond

channel A2 on gﬁ/\g@& € ' : | 0 ' ¥ f.the air A, a 10

construction s%tca))\% I n F."(r;;e. %lﬁgg(g?@go%%g%r{tﬂ@%&E}L{pg@egéte, on the

contrary to the firsh grbedersfrthe bdigef ia?%hrﬁ;\i@ﬁif%h@&ﬁ@f @H&ogjjﬁéﬁ?,ft%lﬁmd
o] 0

in an end face of the plate-like nenmber pposing to the flow e air
A with the ehasttawelpepenings bearedormed in theoesd face offthe piatbdile mppiteachi ng
t he secon chiﬁnel A2 on the downstream side of the flow direction of the

air A 15 Wth tHi%PEIRE P aeivpstieg sidpeof $be dlow off thenairidaoras tonimpxovbe

hi eved h Gl i gd i t eryyi ned,
ot ributton v S Bl WS R EAS aRPin Ao dd Bh Sl ACT AleRiively. a0
ith th | YnsBaml ' L | nsi |
A3, 120 (Thi TG EismCal O dail TRE end focc iRy <08 IRLY Spofied Bore ™

and second enplbdediketmembét 10 evitletnrpdsedrevdfithe fRfealcpaeEng Gro A s&ohfr ough
8. 25 A burner apparatus shown in Fig. 6 and Fig. 7 includes, in addition
to the burner ShpmeAidd mothe dewnstgeans sideof thelove ivsdiine nf thieomim ApaFi g.
1 and Fi 2, five mxin r onoi,i ng .nenbers agai nst which the fuel gas
G di schagged ¢ PORErgop: g’“s’a‘p%}%v%dﬁé‘ﬁ Sgﬁ%f it cates 0B ercotays 4
is caused to gpthd Hest dnbiBnnk ald . i 2, SQ.that
the 30 collided gas G is di ffusg’dﬁ%énﬂ%ﬁ%%}%%ﬁ%gﬁglﬂ%lefogﬁslgaﬁ% Fpd
conbustion 41 fdsebiithe phiid-likeanarber FOrdphosingtthahe 5w bfithd4ie M ti#HE tRBMbEr s

36 are ring-like . )
end 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 With this 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 Al and the second channe] A2

with the supply amount adjustment of the fuel gas G inside the gas channe]

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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menbers di sposed in distribution along the peripheral direction of the
first channel Al and having plate faces along the dischargiggiﬂi%ﬁﬁpion of
the fuel gas Gfromthe plurality of first supply openings H are
distributed in 5 the peripheral direction and equidistantly spaced apart
fromthe inner tube 2. Wth provision of such m xing pronoting nenbers 36,

it Is possible au fyel gas.G discharged fromt first supply
openings 5 to che |ege %&%ﬁtﬁﬁ% &iHg P?%g‘?ﬁ%nggr@%m @

i ffused 1 her ohwmees ibsdi MBHIHEoBaRIE MDD ABLARPILEHM LT,

relative to the air ain the first channe
pronot i ng menbersmeb Adrandhadng plete fRisbeldhg thehasedsiabhskchbg oPgid Rizgr al

direction of the first channel, A, by causing the fueF gas G di scéharged
from the pl ur a83%$ fsmsthe pluealisp|of Sugtesrippdy opertifigp Sovhudhdire Wisthidued ipher al
directiongto cgllide thgl@rate faces aof, these ring- |like mxing pronpting

menbers 38, t heeRfiPheral @rechonandieqyidisiantly spaseskaparhfomsthecinnen snbe

direction of the first channel Al. And, by providing the m xing pronoting
menbers 36 in the first channel A, the fuel gas G may be supplied

uniformy into the fi¥ish pebdBinglof s¥éh Mixin rﬂﬁiéft:inﬁjxﬂ WA : | oss.
And, with the reduction of pressure |oss \aé‘fﬁthe fi rs%hggﬁ%lg%ﬁ%%q% t he
di stributing regassathofel ghe Gf disthayged fendtlschiest gagply openidis SecamEdsupp! y
opening 7 into the s%cond .channel A2 to be received efficiently into the

recei ving operf§RyRstl CRRIFRREE Premolingpembers g6 te bediusadrihereli soithahg
Flo 5 1 ati it el Bps @ B0 B sRbRle BB ebvare i airea o Agortime
m Xi ng pronot ighgnielAers 36 may be provided intermttently for the
plurality of first supply openings 5. That is, the m xing pronoting nenber
36 may be provided aslm, asnbe ndxkengmprhrotidg niarbag 36 pleating likeanembers N t he
vicinity of t h(ﬁsf;(i)sréatalgllljgp %Ellg/ pglplgﬂlzrr;agsdjr%btiﬁg o]f‘ t]ie ‘;ﬁg'lsty chzaggfél Al, by causing
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
i the peripheral direction of the fixst 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 second 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 1s,

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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Further, e.g. the shape of each plate face may be a shape designed in
consideration to the diffusion condition of the fuel gas. Fur%Eqr 0&pe
shape need not be the sane in the peripheral direction. 5 (# ¥ R

Enbodi nent) Next, a fourth enbodinent in which the fluid distributor 4 is
different fromthose of the foregoing enbodi nents will be described. As

hc in Figs. 9 th h,12, i ' : fi I 10 [ 5
re mot for nedt KKIRR Bk tPacbabe headh Alisel e Mt 3 19iaperdesisted i one
of the two pla 3 . . i of £irst uppl
openi ngs 5 for&(gﬂisgc grﬁaﬁﬂrﬁgﬂéﬁe ¥ué§19%6£ﬂ%&?ﬁkméghbeﬁ%3%u% tﬁS’F’r@P S@&i/’ethe
pl ate face, Wh&dﬁ&b@ﬁ@mﬁﬂ%ﬁﬁ&%@&iﬁn the wdth direction of

the first channel Al and the flow direction of the air A, and in the other
15 plate face too at its each position opposing to each said first supply

openi ng in e plate thickness direction, there is forned a first supply
openi ng 5%f or hﬂﬁ?@hﬁ?@ﬂﬁgm@ﬁg fuel gas Gin the direction normal to the

plate face. And, in the plate-like nenber 10, there are forned a plurality
of supply lines 6 (comrunication lines 8) for guiding the fuel gas G from

the gas channel A3 20yde, bhenidihcalibddimh 1! it RRL Y. ARCRLAIS. Ry 4 oo

I ndependently of each other, wth one supply berng provi

each two fir stddfepaitfrapdhosgef the forugoipterhbodiath Ol be @asixdicst ant 'y from
t he second channel And, a pl uralité of the plate-like nenbers 10 are

A2.
arranged with the rés$pskawndnpFigse & ghhé2edi thes naseql thgnickt wigply he

spiral digrection of the 25 fi.rst channel A, an f the fins 1la of the
swirler }q f or “BTUEL Pngea DehAReH, 1R 1k e Sface (}aﬁ%te plaggrlike jnaember t He

Sl L e e L T L
July 2004 A fi$ugplyopexinge it foo idischargugnhe faglnaiaGus Bt diReHbAVRMd0RW | |
be described next. wi{h reference to Figs. 13 through 15.
the plate face, with the openings being distributed in the width direction of
- the first channel Al and the flow direction of the air A; and in the other
15 plate face too at its each position opposing to each said first supply opening
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, a plurality 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 ﬁ_ns 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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Wth the burner apparatus shown in Fig. 13, as the gas supplying neans,
instead of the fluid distributors 4 of the foregoing enbodi migg@ %@4 5 two
gas channel s A3, one gas channel A3 is comrunicated with the 8 suppl y
opening 7 for supplying the fuel gas Gto the second channel A2 and the
other is conmunicated via -the supply line 6 with the first supply opening

5 for supplying the f . fiwrst channel Al...And Lth .this
construction too, by't ehg%ﬁﬁos ngﬁﬁ &) uem%ﬁ%?vag%%tpe_ V?%O’%Wﬁgﬁas 10
G to the two gassceibadnekwith refdiente/n) Figas1EimNgRasoupp! ied by a_
predetermined distribution ratio to the first channel Al as the main

conbusti on channel aN&ﬂithcthetharnacamchmhtmsiﬁiwﬁﬁlﬁg,tmapith@tgas@ pBEhSN
channel. And, in this enhodipent, the first supply opening 5 is forned so

et o e e o

di [ X r e directiogn )

of the aif A1 Y ERfaRg AR ebe R AT SRS O e
d of th B8N : .

o 0L o PRI} oPEning 7 or BEBRLAGE ARBIELEENE ALrRPL AN B

with 180 degretie bthewpisosirinumitated haaf {hewsaploCin®® Qfith HBe Mivst Asugply this

case, it is possible to maxim ze the relative speed between the air .A and
the fuel gas @pemugS5danawenlying the fekgamgGdedhedirst cidrmd Udl. gamd, with

[ [ ' ' f the first |y opening 5 _need not
be. oppos: t e ol ETRFMORRHSOnd ALl RS of e s aRR Yo 6f O Eusl EBot | on
shoul d bgpset i §hi a f ' dagrgess fyomthe upstream side.relative
to the ngw digﬂeﬁdtqilt%% Oogg%hcglag?l(r&sAg%r r;cﬁghﬁus?i cggge&t 8’51% tﬁDﬁeSUrpéﬁ%:?a bg aspeed

bet ween the aiprefetnthinéd® disgibuiam @aﬂaytobehéeﬁxswkﬁahh\éﬁlmlﬁgﬁe m4fer eby
fuel -gas m xture having _good m xi ng degree maybe obtained. As descri bed

above, with tHeonthstion chapaehand tofthe secqrdeslearnel 3® asmvien pilot combukidomot
necessary to provide a plurality of snall-dianeter 44 15 July 2004

di schar ge operHy%en the radial direction Y of the first channel Al. for
one And, in this embodiment, the first supply opening 5 is formed so as

15 to discharge the fuel gas G to more upstream side in the flow dixection 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 1s bent in a predetermined direction.

More particularly, in the present embodiment, the first supply

20 opening 5 with 180 degreesin oppositioﬁ 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



supply line 6. That is, it is not necessary to increase the supplying

pressure of the gas supplying neans. As a result, since the g?l g@% G may
be di scharged with such a pressure just enough to overcone t %¥ ure of
5 the air A the discharging pressure or the discharging speed of the fuel
gas G may be reduced, whereby pressure | oss during the supply of the fuel

gas G may be kpeduced advanta usly. A.conbusti eyal uati o est was
conduct ed vvithélﬁ %&etmgmggpﬂﬂﬁﬁegaégl tigp ﬁwﬁp{qs@c %1,1‘5\/\'5&1 0L0R% st
pressure of 1 ( 1: g dn thisstest. 4.1 order
to confirmt h(la&d#ggs]%?egﬁ osrl'ilgaar?te1 d(]‘#i%n{lgﬂ%gé?gra%% atf)i]rlllgc?%aget% §‘68%#Y§P§f t he
fuel gas Gto piesideldftthe Basbeppliingamdahfie ANDresiAtUGIdReFhEleHs dY¥ay O the

uni form m xi ngd; n the first channel Al, the burner apparatus shown i'n Fig.
13 was enpl oyeke dischazediwith sucks b pregmuiry jusipaoiigh o varomelihe passsubanhel A3

were diregtly coupled with each other so 15 that_ the fuel dgas G was

suppl i ed S0 1 HDOrHIF 4k tgﬁ&ﬁ‘:ﬁ%@aimg@t@e@ﬁdh@ discharging ypesd efitdierfuel gams G
to the second ghann s_pgffected separately. .Incidentally, .the first
suppl y openi ng@'ﬁ%‘égé 5??3‘1“%’@@@8@3’%?8?5“85?%S.Séie“rﬁﬁgothe _ pﬁ’h@*‘ﬁﬁl‘elﬁ was
supplied fromlﬁhgr%rgﬂﬁggdmlté{$&ﬁg ngs 5 to the first channel A. 20

The result showed' a NOx generatTon anount |ess than 10 ppmas neasured

with 0% oxide and thd @ofussionavabidtic RRE Wasfcofdfbted with asidgdheti@ngBXi mum
pressure loss in the fuel supply to the first channel Al being 56 kPa

(0. 57 kgf/cn).anmaraRes shewen an BighdBnavthppteshipresssitewod 119 kPg.(abe) €s2h
conpari s 2 anp in.this case too, as eLght tube forg ng nbers 41
are provﬁ‘)@ed ﬁéﬁ?% (I@ﬁ@) pelt SiisrEet b PEd4r 19 g0 ﬁ@eﬁrﬁ%sﬁ‘u%ﬂ&ﬁﬁé uglon  her e
are 24 of di sghal ' ' | re-di ( f

di scharge op eni ‘F\gafgﬁ {u%mn?nsé%lwb#ﬂti%gl% §§%t%§%ﬁ%§fé§€§aﬁﬁ% of

Fig. 44, the NOOxgedectisn effectIheatvoihatunifism BSsinkHaRha BrsddhmhelBas wied
w th 0% oxide and its 45 15 July 2004
burner apparatus shown in Fig. 13 was employed so that the first supply

openings 5 and the gas channel A3 were directly coupled with each other so

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 Al being
56 kPa (0.57 kgflcm?®).

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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conbustion efficiency was nore than 99% However, the maxi num pressure

|l oss in the fuel supply to the first channel Al was 250 kPa T(lg 51520 g/ cnR)
, Which is significantly greater than the burner apparatus o II—JIIE') .
This shows that the burner apparatus according to the present invention 5
achi eves the pressure-loss reduction effect while maintaining uniform

m xi ng. The congdi.i.| . d_in the above- crihbed conmbustion,

eval uation tes%ﬁ%%ﬁ%@fﬁ hert SWpér %‘?egﬁ' ai' T OPEVEy, 30Ce AIRIERt

rati o of the fyRlss@asl ltRE | ' L%f?g” / Iy o f he

fuel 10 suppl yyar?gunt O%h?ﬁgég‘go%@p}:}hh%%%ﬁ%, gﬁéglﬁg%%oggn%ﬁ% @;%# t he

fuel supply akplnt),twhitlnés dignificantinppeltertharnilth B4Ry Gpparathk bf .91[3@99
Xt,

tenperature at_the exit of conbustor (entrance to the turbine)).
there will be shayes) thatctheebwaien gppacatugaaccetdipg o the preses inwention

conmbinatign wth.the fJuid distributor. 15 N%[mely, like the foregoing
enbodi nen?’, a %‘E}Pﬁ‘éers éia%a}?r&ﬁ}ére'slﬂwe&‘WOFﬂi §iiedty W@-{%dh%mﬁm wiform hat
the fluid distg gpr 4 as the gas supplying neans is adapted for
receiving, fromt second channel A2, at |east a portion of the fuel gas

G supplied fromthe Fgeordnditpky e radd HO0 thé hghsecendgagn -and
then supplying it to the first chaﬁﬁg?yAI 20 That 1s tonggé, eﬁké&fﬁg

f (ﬁr egoi ngdenbo%iTaﬁlr’éﬁﬁqn s gEmBgO"@af%r_ ﬂtmtﬂmp' %m&mcﬁ?it@m no@at gﬁl_ioﬁlllei[tvm th
t he second sup openi : .. this second supply opening i's open
into the secon&%’n%‘ﬁﬁ@ gl%bga?@fe@P%ﬁ%ﬁb?ﬁgdi 2 Iﬂi%n alpfarudie fyat G
fromthejgecon i /. 1S L regt staptially. normal 1o, the
ow dir st on g ReorBRY' 88 Leha Buhgel B2, XTI DBt ridestitbnd
suppl y openi ngsuhply hamotu €6 thebfird Sefd@SA1 hanhet6h A '

communi cat ed wiltﬁzﬁ)jtrhe ?i rst supply operfiﬂ%gA%’ glrlgv?goe%@%m?ﬁgq} :&rg‘éet%a%%annel
Al. For both tlemparetirg atshppkif of penbusgtor (@nshidedo fthe sartsu@p! y opening 5,

ei ght of themare di osegn i n tribution along the perjpheral direction
Z of the burner appai%ﬁ‘&s. &6 tgefescribed pa siase disieg sueh £as supplyped y

opening 5 in tfe pagi @dmﬁhﬁﬁ%ﬁ'vﬁ@h 0 ﬁm4d6distributor.

15 Namely, like the foregoing embodiment, a burner apparatus shown
m 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 pbsition 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 Al. For both the second
supply opening 7 and the first supply opening 5, eight of them are disposed
in 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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15 July 2004 the first channel Al corresponds to the center of the wi dth of
the first channel Al. Therefore, although this construction LS.V

sinple, it is possible to appropriate set the pil ot conbust#%ﬁﬂ%%ﬁ%ition
in the second channel A2 and 5 the main conbustion condition in the first
channel Al. As shown in Fig. 15, in this enbodinent, 8 (eight) supply lines

6 are equidistantl | SpO al ong the per.ipheral directi f the first
channel Al. | ?FLS tq%@rt?, efﬁgl F%?&ﬁ’é’gsd%dﬂéecﬁ%‘}@&??f% hOZ%&HbFﬁ}S# i ne

6 is caused tqucahki ¢ the air A to be dispersed to the outer side from
first 10 supply opening 5 as the center. As a result, the fuel gas G may be

di spersed and ni xed FHbrdfe bhhbﬁgflpﬁﬁé chiiftrdtidn’i8 vefeandtle i S fdssifle ghannel
Al, thereby to achieve substantially constant equival ent ratio of t%e

fuel -air m xtappeopristie( Bt thépitotamdibestion dupditionainf thietshern dséheinm ot A2adidrent
relating fo the fifth enbodinment  wl |l be described with reference to Figs.
16-18. The burRemaigsaprussioncendition ipithe firschanmel Al i n addition to the

20 burner appar at us ructiqn rel ati to, the fif emhodi ment, shown in
Figs. 14 and 15, inc%%@é“@%g}%&%p% i%ﬂb%‘ﬁrﬁ?@# égelg‘éﬁi ﬂ&’g"f A Q he
fuel gas G di szRaggadistaam t Ly S Ly 8@@%’ . 1. h |
distributor 4 colt?'iﬁdes I n tdggpd::lsibge%:l?ﬁ%ﬁggp 0S tefa?o(ﬁ{%{go#ll %véﬁdﬁegc Tc’ton of
the air A in tchenntl Adt GhapeeltioAl thofuet gds Sheiscleskeled fidie chéli shpshanne! A
functioning as the 25 main _conbustion channel This m xing pronoting nmenber
36 is a ring- 6 kecausedtiercobidectiv aig Atohg disreerped tpilee ahteti side fioom fixbt t he
first chgnnel Al _and havipg a plate face,oriented al ong.the djscharging
directi oﬂﬂlof tsllilgpfyué’Pe % a3 rtan EREeTy | fA%13 F?rs"gﬁ J&}er gqelsg%?%/ IBRERhgs 5.
Wth provisi orgigferSME Bnintixa ' it sgilhl to
~cause the fue{HJ%Haes G di schar gesgllb%t‘r%t e(;{f}aell}ﬁrlgtE eggﬁ%la%/e%%%ﬁfen%issq§%taggglol l'ide
47 15 July 20QAHL, thereby to achieve substantially constant equivalent ratio of the fuel-air

- mixture.
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 Al to be diépersed 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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this mxing pronoting nenber 36 to be dispersed at |east in the peripheral
direction of the first channel A, thereby to supply the fuel gals &E
uniformy to the air ain the first channel Al. And, by prov?dir¥g"the

m xi ng pronoting menber 36 in the first 5 channel A, it is possible to
supply the fuel gas Guniformy to the first channel, w thout involving

significant pr e | he di striBut.i .neans be. canstruct ed, such
that the fuel g%% E'EE'@@%@P}&??F%"F% tO@c%ﬁWfé%g%aathF exiphgral ¢ he
second channel difgetiofifie Fbedntel W1, LGS HEGEIA ening 9
thanks to the reduced prgssure 'oss at %E%byﬁsejsgﬁ%ﬁﬁgﬁc‘g%l%/a\éo(gg’ﬁ’igﬁ’ﬁ?l%.
Further, as shmvwheiair &imgthdBystichahhel Apeni ng direction of the first supply
opening 5 is set with an_inclination relative to the opposite direction to
the flow direction x4, thyeprgviding theembiing -froketimgxinegher B in the fasber -

36 may be.provihded with .a.plate face oriented toward the first supply 15
openi ng 5950 a‘glatn@egﬁ]o\?f ﬂ%BO‘F% 0-3urplyitheHieh gas G smiformly to the fosppl v
opening 5 to | ' . : -Moreover., such m xj ronot.in
monber 36, i n SHREer o AR P ablifie” SRl e e nB8) e

di stributor 4, meays ah®0bbeonsRMEREdkIEI thadth@el fkPbas Hh‘éﬁhgpé‘a@' the
second supply opening 7 of the burner 20 apgarat gs ?ﬁown I'n |§.gm?§}.%
(Sevent h Enbodiesemd ysuiplt ppenihgr? tieto dbedtondnthaind he2 mhiy ne effesidyng
menber will 25 he ‘S%sc ibed with reference to Figs. 19-20. In the case of
t he burner app&fFavae o efeivinggopendng Prkhapks ip the redvced: presswe loseat i r st
supply opgni n suapl ving the fuel gas to the first channel A is set
to a di rggtioﬁ:hgv%%ﬁla '?toé}éﬁii%ﬁﬁ f tube 2 extending normal to the flow
direction of- the airFarter! A€ shbkatinChRNN8! ifh t@/&ﬁ]g% : re tpbe 3.
48 15 July 2004 And, with this burr%r appar at use, It td%%gtsll Iogltpgﬁg%l oy,
as the supply opening 5 is set with an inclination relative to the opposite direction

to the flow direction X of the air A, the ring-like mixing promoting member

36 may be 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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m xi ng pronoting menber 36, a ring-like nenber which has a plate face
extending away fromthe first supply opening 5 toward the ougﬁr tg&ﬁ 3 and
whi ch extends al ong the peripheral direction of the first ch %‘é!P’ . So 5
that, the it becones possible to cause the fuel gas G discharged fromthe
first supply opening 5 to collide against the m xing pronoting nenber 36,

t hus bei ng di spersed I to.al png the peripheral direction aof the first
channel Al. Further, %%d’svﬁlgﬁmﬁhfsngﬁq&r %far?ﬁlpsi’ 1t 1§ Bessle dp srwpley @ﬁﬁ{‘%y a
m Xxi n 10 pr ofRkinB S ERIFRR; ersyoxe ed G-l .ng a
pl at egf ace Iof or col'lision v% ]t%% thesgﬁielﬁ%%gs]ﬂ% %P%iyr%tggbdﬁ%ﬁ }{%e@??)%t{g?féggn si de

in the flow dextendingravody friom thierfirdt supplh@pbhiigt 5 tdwddghe AuterSRbePénd t he

fuel gas G having_ collided against the m Xing pronoting nenmber 36 will be

directed in thwhich extenisalangts peripkerahdivetom df thee firsnclomnehd i rSé
whi | e bei pg di rsed.in 15 the i pheral direction of_the first channel
A, thus Eei ngagr‘\ sgl'ée? %teﬁect%‘@ls po@%ﬁ%g‘i CRegse &}%glei}ggﬁr{%dlag%_arw fromedhet
the fuel gas Tagoly Fform. li.ed to the first . channel
Al. (Eighth E%%%%#@ﬁ%@%% ﬁOg%méeeé%%ﬁ?ﬁ%ﬁﬁ%&Fnﬁwgom _ EDEF 360 s
relating to ththuspheingndishaiedt atoleast lallodie tiske Seriphethin@rbetin! bf tRE SiQPCE to
Figs. 21-29. The burner apparatus shown in Figs. 21-24 1s constructed, |ike
the foregoi ngchameliddent, such that its fluid distributor 4 is adapted for

25 receiving, fromtE,e econd channel_ A2, at |east a_portion_of the fuel
gas G supplied from thathezeanahewmir Figpihihis aise pessihlado smmbopiaghimime| Al

i stri burdr o PR el Be doh Sl itk e Wenmb & SASE o nifte oge o
o T BT ed L et B e o A kb uf Sen B0 BT D004
the second chadimedtionf the aihA ihithe firstihanakl Al.  Seothatatie fikl fheGadving
First collided against the mixing promoting member 36 will Be directed in the
divection opposite to the flow direction of the air A while being dispersed in
15 the peripheral direction of the fixst channel Al, 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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supply openings 5, there is independently provided a supply line 6 for

suppl ying the fuel gas G inside the gas channel A3, so that tlAdulyd@§4 gas

may be supplied in distribution into the second channel A2. And, the

respective 5 supply lines 6 are constructed such that the distribution’

ratio of the fuel gas to be supplied to the first supply openings 5 is

I ncreased in agsociatjon with increase in the total suEek%hannunt of the
I

fuel gas G frotAe$esontehanngl A of phe festichannel Al. cRerens esedfiveofirste
second channel nd conversgly the. distribution. o of .the fuye as to
t he second chash"ﬁ\)éh{;1 ,@eﬂpgsn’i'r gﬁ%gdlsi]ﬁldeﬂﬁn _E’cpé‘f"ll‘g%\ﬂ;iﬂpmg%geh}r% t he
total Supply asmiiifinglihbhsellaiSl 8R%dihe AlHaARECAS B hERAIL AUPRAYrlAGNe ©

i ncl udes a nozzl'é 16 having a second supply opéni g or discharging the

fuel gas G in bhsusrizdrid dishibuioh it fHedResdBcliamet A3NNAL AR d feshbfRive
direction_normal to the flow direction of the air Ain this second channel
A2 and a ormusHRmdy linss biane crstimdted sudciiatitheg dismsbétiel rafisofthdifaehasged

f th I y. ing 7 iding it to the first suppl

ot a5 oo o R nslisto dhe Bavt smRy Boemnes b Bimeaetan AFmgiaan il o at
it t b t ef i di st f

Tho%%t Senar oPPiREthsh In S (BRF SRO0 B bl o e S S R o3k Al O

recei ving openiABgo bk AdstAR@RNPAR S dtahs SEARE %ié@%'gKAz %Qld%gi{}él%%lgz té}eng

Further, each fluid distributor 4 Iis constructe t hat

resi stance of distrilbwidén gaiso Gf dhe faedhzapftot the ddcosd chapdlyAD peRicressedSia, 5b,
5c¢, 5d, 5§ due to the passage of the air A is increased as being distant
from t he l8econ®ssepiahinewiph docregsain the total synplyrameint fshe belgag (R4, the

i di ti f nbhe . fi t | i 5 | t, t.he fi t
channel’ AL to the sagdnds dhamerechatpbdid Roprarer s srals I ARPER | on
of the air A Jhend 5&@1@%@% 70Ed e @isbIRNS .té@%ﬁl’?ﬁ.@o(?eiﬁt t]%é rs2borttPP! Y

e i e flow

openings 5 are orient toward the upstream ein I rect1on of
the air A as tengl Adafroin dhe tgas ch@naek d3dinctien dikctivh neihhl thehe Wi ng

directi on of t &geétiornstt)f t'fllé%?:l: }/Mgpt}e]g Qe%ogg cl?gm}eSI Ajzu lagd i%%iununication 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
includes 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, bc, 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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farthest fromthe second channel A2 being set on the upstreamside in the
flow direction of the air A Nanely, in each fluid di stributcir.J 4 O(Mwe

di schargi ng angles of the fuel gas fromthe respective first gu‘blﬁfzy
openings 5 relative to the upstreamside. of the flow direction of the
air. Ainthe first 5 channel Al are decreased gradually as the openings

are away from hannegl ;A2 t.hat di schargi ng resi stance of the

fuel gas G due gleS? %@%gggéga@nﬁfqaﬂgegﬁg beig S%‘é@haﬁ PREreyB e dpéhe ng 5

I s increased afoRediRecti om.t ke s c .1 Therefore shown

in Fig. 25, in _ct)he case(ﬁi\gf%yghfaoévm\frl%ad co%u 't F}g%%&mdt ﬁlss%glﬁ@«gda"gﬁe

suppl y amount discaieg gagles bbtheduelitas fdmithe regepacs ivd sui)?IyS&p
rom

4
openings 5, the first supply openings 5d, 5e disposed away second
channel A2, caifhdiiveltethabpatreas gideof ghe fiowddizedtion bithgr siatAtn tHoSokar gi ng

resi stancg of the fue as G and only_t other first supply openings 5a,
5b, 5c oli§pose‘&“’d"i"(‘}geﬁL1 g%Set Erease rgagéﬂﬁagmhéﬁ tﬁ? QRPN ake awayr fwoind tlngy
reduced resi st gt adh |.SC of the fuel s .G can _discharge
the fuel gas G&{a_fs)ﬁ\(t1 %g L?asl%ﬁ’c%aﬁir?glﬂ%{h%g%_gam ’é%%ﬁcte,?ft%ﬁs fpglggasggsé@ to
passing in thethieipabagdh ol aiflA éﬂach@sﬂ@hﬁpl?%%’t@ﬁ%{gp?Fsojéﬁﬁ%(%%g%?girﬂgﬁr{?gd and

conbusted appropriately, in a simlar manner

taki ng pl ace awan&odothrssacendchmnadfA2 he second channel A2. 20 Next, a
nodi fi ed enbodi ment Q‘Egt e fluid distributor 4, different fromthe sixth
embodi ment, will be dOS¥§PIeas showppe Findd, o theraseliofindowilead edmbuestion shown

in Fig. , thesndi ' di ti f 1he fuel Gf five first
upply oboni noebacattll kb 350 a P thelBas Bemi ik of Bitmaspeions on i n
the fl di r ecfid 1 ' | ' ; : [ RLion,
he openi ng ar sa or DRE e T eenbiel Seoy PRI b SlipE BN aitbosel WP kb

and 5e are setthegerond chamel gh2 duahby dixshigienthedval gis Ondud & GRCeRGtehannel

A2. O these fj.rst supply.openings 5, discharging resistance of the fuel
gas G devel op S%r?rﬁgg&‘%/%‘{t?%% the tfhel aps Chandi erdyothet oiher fuist gapplyn t he

30 direction qeashit 62 5°sd Bfodld BELP T the et thanid A5 A0 hedce
15 _providing reduced resistance against the discharge of the fuel gas G can
discharge the fuel gas G to the first channel A1. Asa 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 piot 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, Bc, 5d and 5e are set to the upstream direction in the flow direction of
25 the air A in the first channel A1. Tn addition, the opening areas of the
respective first supply openings 5a, 5b, 5¢, 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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15 July 2004 fromthe supply opening 5a di sposed adj acent the second
channel A2 to the first supply opening 5e di sposed away frogkt_[l'le2 (gﬂrcond
channel A2. Hence, like the sixth enbodi nent described above’ 1Y

possible to inprove the conbustion stability at the tinme of |ow|oad
conbustion. 5 Next, another nodified enbodi nent of the fluid distributor 4,

di ff f I Xt hyenbodi nent,. wil e desgribed. ;In the case of the
L1 S TR P L o 11 o

, bd, 5 : - | _
i tect]on of tiararpoly dbeinh 5 fiopbech AFAP ond the LSRETABIE Hckpan i n
outer faces oflikdi¢helshith-dmkedifmiipatesaiBed PH6EE i@?ﬁ;ﬁossiﬂet ) ﬁnBE@vﬁeeﬂfé m ned

appropriate distance along the flow direction of air A and the
respective corgfitisiiongtabilifest theamefoflovedoad ¢cdmbudtive. pl at e- | i ke nenber

10. Further, in these first supply. gpenings.5, referring first fromthe 15
cl oser sige to the f ’ eﬂ%%ﬁgll?ﬂoﬁi%af ng‘t)d%’&%l ﬁfdbé ‘gﬂ@ Qlﬁtnbuﬁ?‘f |4{1ﬁd in
a side face 21 menber _1Q.,whj ch.ex{ ends cl oser to e
second channe: S\géngn %ﬁ Ehgéﬁdni%te{r&l 20 ‘2?%%“8%8‘39 S?’Pﬁ‘?)\]rt'di rection of the air

A As this side fact 1Ra ch36@f th TAQWRSLIRAR % Sy i e PMOL HGE ' O
of the air A, the fuel gas Gfromthis supply opening 5a Fs sucke y the

current of theswpply 2perings i, Gbt, e, Hdy 5¢ ?‘Sif?ﬂﬁéd/ﬁaa %m&-m%hﬁl@nﬂﬁtl‘ejf@p ta
[ i sch ' resistance_for the fue as so, e nex irs
Qﬁggf;vgpgh?ﬁdﬁé&r I,Sgasal%thﬁﬁwﬂi@cﬁ%,ofitbe inbAindhedirat thamtedAki dehe ace
10b of t I -Like nber. 10 oriented.al gng ..fhe flow diyectiqgn of the
air 2\. Sg(? Ph:gp%cé%aﬁoﬁanfﬂsqu&raﬁfﬁs %f?thte@a jeke gembey agd.spacy #Pdpleni ng
I's provided o f ddi&nsihal r ' [0 | ng a
Igr egt er di sch%?n%gﬁsi st an?Ee1 % ? e%u%ﬁﬁigngy%oﬁgﬁéﬂﬁéhﬁ?%@n é%%pﬁ y
openi ng 5a. Thair Aeand tlie sispeaippl opropanicatioh dinies sdatifoeted ﬂriﬂljﬁ*tHGPIz?eéﬁ 10c
of the plate- m.nger 10 oriented away fromthe second channel A2 on
g

_ Li ke :
the 30 downstHEeeEE18f the flow direction of the air A- Hence, due to
t he shape

o

Further, in these first supply openings 5, referring first from the

i5 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

chanmel 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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52 15 July 2004 of the conmunication line 8 adjacent this first supply
opening 5c, .the fuel gas g will be discharged in the directh?%ﬂng &PJ to
the flow direction of the air A As the side face 10c faces €7 tpst r eam
side in the flowdirection of the air A this first supply opening 5c
provi des a greater discharging 5 resistance of the fuel gas G The other

first supply o i ngs 5d,.5e are formed in the sanme side face 10c as_the
above- deggr %/be@e%er(g'fmgﬂﬁﬂ og Ji gg" enfthis st supelytopening 5c, the fuel
configuration ' ' | : [ alhese jopeni n

di sclhglrjge Ithe%%e?kggg)% % in t%%i g??%‘%:tﬁl} gﬁl%pégéggp{dothteﬁgow ﬂb’\%ﬁﬁ??gi#?%n of

the 10 air A 4&oA.thas thdedefaaBIcapgs fRSIFHAREE SR inlihe ﬂd%hjlgeﬁm?ot
t hese respective _suppltimf)penl ngs 5 may i ncrease as being away fromthe

second channetheAgir Wy diral\supblyk epeshingf 5¢ quoiidgs eaeditee ndischirgise
possible o inprove tt%e cmustion stability at the tine of |owl oad
combust i of. NeseeLstapeaqtithe fuglgasG.nodi fi ed enbodi ment of the fluid

distributor 4, 15 dlﬁ ferent~fromthe sixth dinment, wll, be descri bed.
In the case of the fl uf%d)tﬁ-rsﬁsltgﬁpgyqpe%&?,%eﬁr&_fg%?wméhe gre rﬁl‘ﬁfht or

. ¢ j . . ! 5 ving, i
compri ses 2t Uab ao eI RE:HAROBTNLGRYY GikhP8:® ERivakecRlyie. 10

the first channel , t uel gas fromt ubdf ar
mermber def i ni ndre ¢dnfiguratiateoflthé apgmmbnicatios Upiisy 8 OPRMITIThER, ofpthinds, 20
5d, 5e. And, ip qrder to allow the discharging resistance of the fuel gas G

at  the respecdipehargp the fualges (& byihe digectBnasppseeditp theaflow darectite of deond
channel , the_ opening,directions of. the first s | y openings 5a, 5b

cl oser f% thealjée‘g‘on 0:213?&%@?6 fischarging ’?eﬂ%@m@ﬁa‘#ﬁ@}e fyel gas E:eﬁtttbe&é
normal to the i ' L1 ni directions
of the other frie%%‘t%ﬁz‘% gst@%%}? 38 %I%Ielﬁ% ?S%ﬁgcm é;fgg\g %é%gﬁnsg{ gﬁf’l §?1&?00 qﬁﬁeseg%‘ nd

channel A2 ar eclmsinel d2be Intthés wg! likarthefoidaeidy enwbedinRst ANisGfoskibfe 861 A -
In the case of the burner apparatus relating to this enbodinent as well,

i nst ead of usilHYPTOKe the carabwstiony stabilisy ot thesbmenef lgwdoadigphhustipmeans, it
j[ ﬁepOSSi ble to eff eci\Tetxp,ea SiP Pl;l)éhglf m%gfﬁefdue?lllbg(ﬁgle];lq: %ﬂﬁehﬁui%adsistiltﬁur}:gf lél, A3 to
15 different from the sixth embodiment, will be described.

In tﬁe 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, 5¢,

20 5d, 5e. And, in order to allow the discharging resistance of the fuel gas G at
o 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 channél Al are set to be normal to the
* flow divection of the air A, whereas the opening directions of the other first
25 supply openings 5¢, 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
18 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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30 first supply openings and the second supply openings independently of
each 53 15 July 2004 other, so that through adjustnent of thq gqug%
anounts of the fuel gas to the respective supply openings, A& gas G
may be supplied by a predetermned distribution ratio to the first channel
Al and the main conbustion channel and to the second channel A2 as the

pi l ot conbusti 5 channel . (N nt h Enbodi nent ninth e di t of a
bur ner appar at %@epeﬁoattﬁlﬁaﬁéﬁ{%lg&‘h%é}}}?@%@m&% ‘91“%?9 neMGRTE qr’ilbt%@eﬂgggﬁfr fbed
with referenc 0 ' s - bur P tMs (o} ' .gS... 30- 32,
l'i ke the foregtg%enaesggg%%edi%%‘gﬁgs,o ?@n%g’ngﬁ tfg(?legagu%hmt%&apgtér@pﬁfegi%y a
distributor 4 pryeteraghy@,distidbemionheatieaontheS AR YhARRNI AY Znd Fhe! Maat 2
portion of the fuel gas G supplied fromthis second supply opening 7 to
the second chaspmhust@nachdmnelbantdn thapptond chamted A%heas the piloictmnbestion .
That is, single s channel A3 is communicated only with the second
supply openi ng‘g"f’.nn% I s second supply opening 7 is open into the second
channel A2. Further, the discharging direction of the fuel gas G fromthe
second supply opening 7.is set to be substantially normal to the 20 flow
direction of t{Mnth Extho¥flend)t @ position opposed to the second supply
opening 7, the inner tube 2 defines a receiving opening 9 comuni cated
with the first supply opening 5 provided in the first channel A . Both the

second supply openings 7 and the first supply openings 5 are distributed
along the 25 peri phériinthemhodinanyobs bumeeranneatuyslatng to théeprasentyi t h

h si t ti . ' Lble t ] ' I t th il ot
Sueh 51T SRR Wlbe et R RGBS Y 0L Lhe b1l
condi ton 0 the 11 rahechgaRe! uflaa bl Sodenl N dr 92100 L BREAAIY A

on the upstreamside of the 30°first sup ng 5 therei's
first shiel di ngmbedirent?dsfconstructed such that the fluid distributor 4 may receive,

from the second supply opening 7, at least a portion of the fuel gas G
supplied from this second supply opening 7 to the second channel A2 and
15 then supply it into 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 Al. Both the second supply

~ openings 7 and the first supply openings 5 are distributed along the
25 .peripheral direction Z of the buxner 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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54 15 July 2004 bl ocking the flow of the air A By blocking the flow of the
air A the dispersion degree of the fuel gas Gto the first ﬁg ngg& A is
i nproved. More particularly, in Fig. 30, the fuel gas G disd ﬁlé’ %rom

the first supply opening 5 into the first channel A flows first outwards
along the radial 5 direction Y of the first channel Al. However, if the air

A [1id i d s his f .G the fuel Gwll be deflected
Aol des ot deuee WS il (f2s,G L el 925, o 1| e el coted.

d of the f is | h [ i sk t.hat .th il t b
speed of he ! iBbetlh, Spkiel 8 BAT'Se! 44 A BPAC Ll 9% 1 Lhnolobe
this reason, tRRréphsbcahilg &img. 36 Hew rga%%hg%‘gill%p'fg&g tﬂﬁﬁ&&esugy%ﬁream

side of the first supply opening 5. ITn this e , as shown 1 gs.

30 and 31, as ¢pmnihg Ssintosthiedixdt RbanBeibAl Rfvs ﬁhﬁr@lﬂv@rw&i\g«‘%@radial
pl ate-1ike nmenber which extends_ along the radial direction of the first

channel AP. Thieqtions¥ ofthe fastrehampebad. 2Bloweses libthe ain Acdlid@ositloways

le, i 15. t th tig;, c/ bet di st
Fromt he opent TS Mol Cothe il gas & vall b1 4eisstad fograsclibel dcnsirasmy o he.
' ial di ti ' g dt of t he fi.rst | ' 5
5 oreater t hamefRRthabi LREINIG M Boliirefle SHEA ot 88 ¥ kB ey
if c/le is 0.5, tHee ibirisk tﬁ&'@ﬂiygﬁﬁ%ﬂnﬁoﬁbﬁ%ﬁﬁéﬁédtsﬁﬁ&erﬁg o fc%%h@kdi ng

menber 29. Wereas, if c/3 is 1.5, the distance between t

shi el di ng nmentperipleeranef the fodgehaindhAlf i For thippeysoopahientirst dlsekiual to
t he opengﬂg wi dth.(e). .By seézﬂing the di stance between the first supply
openi ng 8Vand PREberi20ds pEovided p ibe pstyean sidreofithadiast snnndy openingtiove, it

IS possible to 25 reli nt. direct colli.sion.bet t he fuel gas G
di scharged fromthe ﬂlll’@?é éﬁﬁ%ﬁgﬁﬁ%nﬁlsngﬁgwﬁﬂ higsai %Wr%&?ﬁﬁ event
the fuel gas GHicling BRinkErCH u‘l@@ig\éﬁ@ dt D BlabNike i selefmg]} t he
downstream side. Hence, the fuel gas %)eéy bg di spersée}g relia %/%F%&% he
out er nost  si dealong theradial directianYef the fizmt¢htuieelefjlii val ent rati o bet ween
the fuel gas G and the.ajr N

9 ti%.ls hrst shielding member 29, as shown in Fig. 32 for example, is

15 constructed such that a ratio: c/e, between a distance (¢} 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 (e).

| 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 (¢ 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 outermost side in the
first channel Al and the equivalent ratio between the fuel gas G and the air
30 Ain the first channel A1 may be maintained constant for realizing low NOx
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30 Ain the first channel Al may be maintai ned constant for realizing | ow
NOx 55 15 July 2004 conbustion. The shape of the first shiehgaﬂgzafpber 29
in its longitudinal direction may be as shown in Fig. 32, for example. O

t he opposed ends of the first shielding nenber 29, one end 5 adjacent the
first supply opening 5 is provided as a first end 30 and the other end
away fromthe &ﬁﬁﬁﬁgﬁﬁpply opening 5 is provided as a second end 31. The
first end 30 has a wdih (a) along the peripheral direction Z relative to

the axial direction Xhangh b ehs At shiPdinkNEeHifR : 2 Wi dt h
(b) along the peripheral da?ireection Z. Then, ttghe fi rs@sﬁ?gﬁ%%%%@%&%eawber

29 i s const r uctizectmmohay hatastshownha Mid3d foodxamiplehe first supply opening
5 along the peripheral, direction Z,  the ratio: ald, between the width (a)
and the width (d) naffbder prpased gndssofathe finet shielding upember 29 wnehend wi dt h

5 e A S T i R bt e
(d) of the fi o ES%%@*aXSﬂéﬁﬁ%ﬂ%eﬁsﬁg‘??@s@ﬁe e SRS PR A éreg?‘g‘.nr‘%&ﬁ% he

width (a) of t3k fThetfirendnd03@rieat &rwidthrn(a hﬂoﬂ‘%@h@ fethpheiall BfeblisstZ
supply opening 5, direction collision between the fuel gas discharged from
the first su godalgirechional andattlye $rene timia)dbie satibnd enidi 31 had t he

G
velocity 20 components, of the discharged.gas.G _Jhe_velocity conponent in
Uhe radyal  dif SATD By e Ehé merimst HedRian spdtiea e S1i6rdngide
direot on ¥, CReTier Jihls rReicted Gufh (Rt £ ald Sl M e e s1aid g™
the peripher apetinies tal@iy the eriieralodibeetDneR tBE rhfia /Al b&g/seh the vAdand

smal ler 25 than or. equal_ to 2 tines of the width (d) of the first supply
opening 5 in t{a andrtheqwidsht(dbmayThe fovell k3@ Suheatie d/d betwedre the r st

W eh some degreatth and B widh AR B o e B tRD. di schar ging
speed of the fuel gag, Ghis way, by setting the width (a) of the first 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 fixst supply opening 5 in the
same direction. The fuel gas G discharged from the fixst 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 Al in -

30 the radial direction Y, there will occur differences in the dispersion condition
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or other various conditions such as the dinension of the first channel Al
in 30 the radial direction Y, there will occur differences |q5me 004

di spersion condition 56 15 July 2004 of the fuel gas G reachi ng %
vicinity of the second end 31. That is, by increasing/decreasing the
amount of air Ato collide the fuel gas G dependi ng on this degree of

di ' he. f. d
const ant -5 VPR FA Ind DEHE ot B pefpitials nBRGRR g,
m xing eff ectinefedshift/ddtbaias el Bn’fotﬂ[%tvbic'aﬁ A & chlfleSRRONY PGSy L he

width of the second end 31 is set to be zero so as to allow a great anount

of air Ato otdpending e thyizsdegPon vt dispkysion,ftheheudvdper sitinobthd Aelfael gas
G has devel oped already .in the vicinity of the second end 31, so
di spersi on of mﬁg:u{@lqnegﬂe@&lscopgtanﬁe outermost side in the first channel Al

is difficult with directi S hthear he thewldth b
l)f tlhe Isegcllond\,\llend 31M0§ psﬁé%\&%ﬂé' D&altglts Sé‘iedv@l H)ép]@ggﬁhg %a’g ez
th th dt t ct i on,
1S posel bl st obthd 81 gy (o SUARLGRE G Sedpma dida, é?é’ﬁ@ 5 Wid\e

fuel gas G in debend @dBed1 & seciol i zdro0o b@%ofaﬂlbﬁzt a%?@é‘ﬁ“ﬁinouﬁ't of%@?%@re

the equivalent ration of the fuel-air mxture in the first channel A may
be rendered urfiollidemthangns. | olomn@esdpriflishe odispergione of abiei Aued dgai G chas

reducing the p t.he gas supply means, as_the fluid distributor
4. 20 As descr‘i @3 ﬁoﬁ@eadyfmt @ﬁgeée%%end 30, $05da@pew@eaf the
preventi th a Sld axi.

directi og'gx o?utgﬁga?l rs c {é%eﬁéﬂsﬁ%ﬂér (ti)}r?ntﬁg %&fﬁ X t‘ﬁ]le [ "btag"l@hppl y
area 32 to Wrﬂméttioha:oﬂmbnm@éérwméﬂeuﬁevhlaﬁlt&%ftﬁé%e&m{dsf al ong
the direction away fromthe inner tube 2 wil I'ess affected by the flow
of the 25 air &t ts etmateattﬁevgas swely dse? tieaah glyeathlsq]mnsm wilthh(d) ofitles si de

in the first tlc_l;hﬁ\nnel For_this reason, the m xing between the fuel gas
G and the air ™% §'i1}?i‘elyt°ﬁ?én¥l}gr§t channel Al may be rendered uniform thus

achi eving | ow With this construction, it is possible to increase/decrease the degree

15 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 A1 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
mside the first channel Al 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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NOx conbustion. Further, adjacent the downstream side of the first supply
opening 5, 30 there is provided a projecting portion 38 projlg tli I2@erom
the inner tube 2 57 15 July 2004 toward the first channel Al. { 4his,

t he straightness of the fuel gas discharged fromthe first supply opening
5 may be inproved, so that the fuel gas G discharged fromthe first supply

y be it _ s G ]
current of ai okl TRAERL AL T IBICHER SRR G RRg Rt 2y (e

air A can be r@s@m@dd&mm@mwﬂ@wdﬁmﬂ@yﬁﬁwéﬁ%robérdprse\thagtﬁmel\u

reduction effect. Also, if the fuel gas G can bé dispersed easily to the
out er side in gase disthsrged frone the\firstssuppdy vpadngahinte tht fesdilsahed A ng

speed of the fuel , gas at the first supply opening 5 may be reduced and
accor di ngl y th?é‘aié’eﬂfsﬁf%s epteddasithe corremiof pued. gGensanentingheimixing

channel ma f or ~l nSi ance.. a,resul,t, the pressure, | oss of

the T ui ¢ di Sl e el e ol B s el b ipndgiad SYSRIBAEH RELRET he

~ gas supplylng-ﬂﬁ@&ﬁﬂﬁﬁyhﬁﬁnxﬁﬂ%@E@Pﬁ%{ﬂﬁﬁ%ﬁa&%ﬁ%&?r’ i f the dispersion of
channe 1

the fuel gas Gto the first may take place reliably as
descri bed above, theAbspiifitHeefrie] ab i chebeoadispdrbal ehsiB} tofse &@B%i(llé‘% air A

may be rendered uniformat any given position in the first channe

Consequent |y, ®gdirst stanvehpdasedessribed aibove cier dindergufg spag-fethpefuat ure
bossi bl o, 20 N O i S e SatRly ameainen ) 18y discrackiced GRoRePERBEDT e
loss expori erbl e zre<teBf el EF G RUBE At PRAMIT /0 B8 HelBatit T ©
that enbodi nefor imsthhedre Axplrasledthel prebsiantiasd of theMlkilli dstrBtitor thyobger to
confirmthe pressure-reduction 25 effect experienced in the supply of the
fuel gas G to Hugderireducashamdsnclncomponents asf fhecgasosupphyingimeanshia bk ng
rrpnber 29 and fto{']n%ecli%vmy%t. generation

Further, if the dispersion of the fuel gas G to the first channel A1

15 may take place reliably as described above, the equivalént ratio Between the
fuel gas G and the air A may be rendered uniform at any given position in
the first channel Al. 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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effect due to the uniformmxing in the first channel A, as shown in Fig.
33, in the burner apparatus of the present invention, instquhﬂfzﬁﬁing t he
fluid distributor 4 of the foregoing enbodi nment, of the two gasyc annel s
A3, one 30 of themis communicated with the second supply opening 7 for

supplying the 58 15 July 2004 fuel gas to the second channel A2 and the

other i s comupieabedy he okl BRI Ad Beq Shtiohied fe bhEShicspRPLY, goeni ng

5 for supplying the fuel gas to I'fSt™ channe di fied
gas apparat us swplelink@ywithfthe firsheupp opedinky fheupplyPhe theamdl BBES gns of
the first shielding nenber 29 and theﬁfgrst E;E{Jppl ypgpyg?\%ng 5, gﬁe w dt h
(a) of the firie fosticBannelsAbet And, thud mudified lpas wipgthatils)waf ethplyeddond end
31 was set as 2.6 mm and the distance (c) between the first shielding
menber 29 and t8de¥%enter of the first supply opening 5 was set as 1.3 mm

d both gh ' ' . f th L rst, 1P. I ' S, 1
The por i phor al ai oot i hotefifieoSlonb AR dhe i PRicTBE lesBER 2 0hnt o
per i pheral dir . A,
Contacts the [ rar Cn i Ro i B G YE bl 3 SO RS K APER RS,

di amet er of t hihefwidth (bupfthe sspend egdB1 was ssiehs 25 Bk 474 fhe aRehhdeecpecond
fuel gas G was; supplied to the first 15 channel Al fromeight first supply

openi ngs 5. Theatwepy theilgt shieddingrmembep 39r and she gentarinfsbiedirse \sapplt i on
t est ducted with t esty f 119 kP 1,21 kgf/cnR
(oot uas condesg uih 2,13 g s 9,0 Lo ks o) (3 ST dol
gene ot g0 srmgpl LRSS b BB DA R e,

conmbusti on 20 I'ci ency was nor o an he maxi mum pr es

the supply ofweresdettas Zbiearhi r Shathadnglis Me vastifidn kPatith Bee figfhtfpBly The
condi tions enployed in the above-described conmbustion evaluation test were

350C for the tenepERrEHb Gprtasts Biedrat sloengpmembdrd® ratio of the fuel gas G
relative to the air . 6 8/ mal) far the fuel 25 supply anpunt to
the second channel A@né@%ﬁsﬁ?@%ﬁ%ﬂ%‘%‘ﬁr qgﬁineﬁwfﬁﬁélﬁzf“ Supply bpening b

was set as 2.6 mm @, and the second fuel gas G was supplied to the first

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 kgflem? (abs)).
The results for the burner apparatus of Fig. 33 show the NOx generation
amount Igss than 13 ppm with 0% oxygen conversion. The combustion
20 eﬁiciency was more than 99% and the maximum pressure loss in the supply
of fuel to the first channel Al was 51 kPa (0.52 keflem?).
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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supply amount to the first channel A, and 1000 C for TIT (average
tenperature at the exit of conbustor (entrance to the turbi nq%. gﬁ? bur ner
apparatus relating to this enbodi nent, as shown in Fig. 34, ‘i}y c4l ude
fuel supplying nenber 37 in the formof a hollow tube 30 having a porous
wal | portion 37a, with the nenber 37 being attached to the 59 15 July 2004

first supply Oﬁfstﬂi Q el supplying nenber 37 is capabl e of
| stSr PB%E?D}%%&

supplying in e fuel gas G through the pores forned in its

wal | portion 37a. | fThehdugorRpplyidg! nidhpyy gy igegéiﬂgzlg’%f %u?htgqjﬁggﬂjto

the first supply 5 opening 5 as proposed in this enbodi nent, gas G
maybe di schar gdétribptetuthd fnel gasGt theopgh dse paresdonial nhies walllpeibhigm, 37a

of the fuel ppl yi ng ne r 37.as the fuel gas G travels_ along the radial
direction Y PeROUSt tueh supplying mepben A7 is pttaches tgdbe divshysupply

di stri but gd ' t tire first annel Al, 10 _.Ho er, it is
o of er v o 1 or B s Bbesed S sttt $0F 80 ek G mia e hraiedippl 5,
that th I ' j i 0 res.
That 1ot b sayErateate’ 6P B SHored fobiBAC AN hECRRNPRordd BTHOR! 1fig
restricting, tepplyiagenteber 37he tHedner gds@ traRIS AN pGhetiBid] @lectits Y C

when the gas G travels to the outer side along the radial direction Y. For
15 i nstance, wHethe Hirst chennel gyl yiSny thetbeére &7eli sasliGpoapdd idthibuedidl e
houl d have nmany pores which all ow

g;syt g_ﬁt (r::t;\::gn‘%‘?ﬁérﬂtblgg’lvg{'}[ﬂbéb\?ﬂérq’[eﬁ?[ér%ggg‘irméfpﬁol ying menber 37. As this fuel
ouppl Y OTETOC! 7. kb RS AL Bl A SHES R bl
Then, by providiirigg $welhsuppdy, thupehy bB_ﬂ)\iMBﬁibe?ZmﬁﬂQ)(ﬁ 8Pthi8 @ondtrtidtion
shi el ding nenher 29 on the upstreamside of this fuel supplying nenber 37,
t he di sper si nghasfereoarse prires.hcEeatris vbeay, this fueheupplginggasmberndy shbald be
combi ned, Vmercea%%bfeh&' r]:egt%cﬁ%?g,sto%o% e:ti)t%mr:,et L%?s!p%rgli:tg Fij:grrl een((j:yto? tﬁehfeue(l) ggse r

G when the gas G travels to the outer side along the radial 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

smtered 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 divection which is the flow
djr_ection 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-hike
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25 side of the first channel Al.. Further, instead of the above-described
pl ate-1i ke nmenber having the plate face oriented normal to t??ul?ﬂ)(ﬁll
direction which is the flow direction of the air A as the Tllrs shi el di ng
menber 29, it is possible to enploy a plate-Iike nmenber having a plate
face inclined relative to the 30 direction normal to the flow of the air A,

d I K ; b ' f f
opl 1t tubul ar eper B it h Lol WPt angmber SR slonbe erSo ki a
Cross section tehbensd Qﬁiv'i&g\@rc‘iioésr&cﬁﬂﬁ%(téﬂlﬁﬁg%owgrd 'ﬂ?eh%férrr?tuﬁé fﬁlr Qiec . an

oval are, or ) \ surrounding at |east the upstream si

suppl y openi ndofm ofan aactarbessd mreertiven \ surroaudihg Aidebdtiibb upeiehi sife gPeni ng
5 may be enpl oq)é;%_ras well. Also, if the tubular menber is enployed instead
of the plate-I st sypnly gpewingi 5 g Ore atiubuke raempeosozedndboyirstisupply al so
possible go er’q)lo a. tubul ar genger 34 as shown in Fig. 35 which

i ntegral 1Y i ncdi? 3 May.he employed ag d shi el ding nenber for the second

channel A2 and the t I the fi shi.el di nmepber...f or the

first channel Al. (Tgirﬁéhﬁ%ﬂ%%ﬁ}ﬂg%g{e . Bnth v}%)%%ﬁi%%{ea‘gf&gh%@?% like

appar at us r el didstghieldihBendhB&EY as b2opdved o908 ivid blsgfi‘)ogﬁﬁlérﬂobe%igpl'&géi 3Wi th
a

reference to Figs. -36-39. The burner apparatus shown in Figs_ 71s
t he so-cal | ed tudslatmembendd by shovn in &g fipehhiin tagpaliyinm dus 2 szzbhannel

50 is provided for recejving supply of the air Ain the opposite direction
to the flow &F%%qqdogh@d\f{lﬁénﬁwgﬁr dax thp serend shpunel 43 @wgrfb@rtumd@md t he
air Aisjg0 s [ I.$.arL. chanmnel .50Q.tqa the. first _channel Al and

t he secoA% cEQ%%§?92§53£E%$ﬁ@%@mﬁﬁé“?PﬁﬁﬁﬁHﬁ@F?Fﬂuf eiA&re provi ded in
the first channel Al as the main conbustion channel and each distributor 4
conprises a distributing nmenber 51 which defines, inits outer face, a

first supply AFenpeRmhpdiment) whi ch defines, therein, a supply line 6 and
an air inlet duct

D

A tenth embodiment of a burner apparatus relating to the present
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 A1 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 mtersecting the flow direction of the air A inside the air inlet duct 53, a
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53 for guiding the air A supplied fromthe air channel 50 to the second
channel A2 as the pilot conbustion channel. The fluid distrng%&ngqﬂfans,
i ncludes, in said distributing nenber 51, a second supply openlnﬁ or
di scharging the fuel gas Ginto the air inlet duct 53 in-a direction 30
intersecting the flow direction of the air Ainside the air inlet duct 53,

a 61 15 July 2 CRNHRINC R ' farareget ving~t he f uel s G

di scharged fromthe sec%ln 23855%9%62‘?%‘%&1’? ﬁ%(ij %’ﬁ?ﬁl ﬁlgclﬁrgggg&ﬂ@ F}il‘?‘ st
supply openi ngsdsondBdpply dpR@@ig i7 38 dOREMNL Yo RS ARSI HREAAL! i pe 8
di sposed at a position o'pposig:\g toog?ﬁe second suppl ;ﬁ%pem ng % vm%tnﬁléla

pr edet er mi ned wicewarg opsningl Sitfow éhe lremenanication dingi 8 alisg@ed gatda resitian,
with the receivi nogjlfggeni g 9 being open to the second supply opening 7.
Further, the dPRR t9 ﬁEe sesand suoply epeping d- withe a mnedefermiingrb sbstanod t hi n
the firstgcha . 1.1 0. | | af e face.orj.ente ong the flow,
direction’of ?%Zé%‘?élf t}llér?e{%]éi %1?? 5%5%@%@ &F.Olﬁnﬂﬂhgé‘e R opeynedd,  as
this 10 pl at e-hdike oflbs b tHddehs g@fg@ r 81 ght of them are di sposed at
ei ght positions gc(])gi di st ant Icy ﬁin go glrlzin héral direction of the first

channel Al, so that Fulrtheaj theAlistrilpltiitdmeans 5eid i phdite dkanABMbERYiHAsSd t he
.outer face of thtﬁiq distributing nmeans 51 substantially w thout any

di st ur bance. e dst chasnel Adeavithonts plateiface ofienbesl flloxgd thié ftow but or
4, in 15 the gas,sup area re the fuel gas .G di,scharged fromthe
second supply (%5 C&?Pn‘gjtgeﬁﬁlpﬁﬁgﬁﬁtw ctggé’%%hﬂ“ﬁl 294 as this i ng
menber 5ipis ,dl-g%.ﬂm | fueh.g ransyer si he ajr '
inl et duct 53 }iﬂgfé-%g%“ e vva%dggélt %élglg% % Fe‘%fﬂb%ng'%?e&fp?sq%ﬁl £ ﬁtt 53
to flow to thepmittanequifiaturly ithewirlphekiielit@Sonaff the Br&ahahhena 1t § ough

the air current of the air 20 inlet duct 53 to reach the first supply
opening 5 via & @& A sippdisdrtorthe dirst chavmna upay ipess the therffacs bf dhannel

th
Al eventual ly. ;.Moke particul acl of the .fuel gas., G djscharged fromthe
second supply %%%h %@eﬁﬁgiﬁéb%@m?ﬂngh%&nyﬁ,sm @h¢eyel gas portion

i ntroduced into the ' i 0N b Q. . Vi ni 9 will
be guided to the fi rgﬁ% y égp%bﬁ!;%lé@%%ﬂé‘t@gﬁ%ﬁ%ﬂﬁ&ﬁmd didtnbtivor g‘g m

15 thg 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
channe] 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 Al eventually. Moxe 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 opém'ng 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
mtroduced 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 mfroduced into the receiving opening 9. As a result, the greater the supply

62



25 supplied to the first channel Al. whereas, the other fuel gas portion

not introduced into the receiving opening 9 wll be suppli eqs\_ﬁiﬂa2 ({he air
inlet duct 53 to the second channel A2. And, the greater the anvi and
the greater the speed of the supply of the fuel gas G discharged fromthe

second supply opening 7, the higher the ratio of the portion of the
resul T “the grambdit o g A bOCKS e highds WG gictaRuting Tefb ehint el e
t he higher th i ] ' j €, ' e
first guppl y gtgg#?t%dé?ﬂtlhggr §tt3§5ip§5 %3@6%«%1%% %191 E% ﬁg ?gg?k)g%ﬁf%ﬁ hﬁ%ﬂ&;ﬁ]

Conversely, thGosvarbélgy thdemailleuthe eimélnet sUER ¥upblyt dfetHeuflel gas & thde
l'ower the distribution ratio of the fuel gas to the side of the main

combustion 5 lewentee distobuhien rateof the faelrsas to thpkidead i mgid combhstiored i n
t he outer,.face,of ihe di stributing nenber 51, wth the opening being open
in the opPosi t&2 e -ection to the flow direction of the air Ain the first

channel A, |ike the i L.h ' escri bed.above,,.it i S not.necgssary
i ncrease the supply ]fb]'fr %liregsgsﬁfrﬁe%oﬂé%sggﬁépga eéfﬂﬁ)?)’ﬁ ﬁoémr‘?gdﬂsth&?&t?l}%‘c?ﬁ | gas
G may be di schiieg@idtriitinl fndthPSSH1 SwithStheCHu#aNe ;i ure

of the air A Accordi n%Ing, It Is possibl g to se%%?ﬁ%\/ﬁ(ggﬁgr%?%g%rﬁzgsure

or the di schar@irenfionsipeie fidw tdnectioelof ghe ai Adw. thasfiwst chsuhél, Al Heke the

pressure-loss in the course of _tegie supply. of the fuel gas G may be
reduced. 15 AI%@I? § di@@nbfiem@ abave) ikis Bofapecegearyrinpeaasaibe ssupphe

I -1 di f whi gh d )
S ani 11 ot y Peepll ThY 62 sABRPtg s ahn aha etk dam Ay e bichanusdince,
sit my be fopfBdaapréseRl Yol khi@iBDEIcRAEN e RELGHE &l eRY hifear adi al

direction of the first channel. And, by providing this colum nenber
with a 20 croséecvedinghnal isglvagblesioctet #he dischargihgpreiapeor e dxshashape

Shape havi ng  37qed ke BirlEe G Fst: cAmoieqlt fhe pRessigwons inotha evrse of he.
AL O 2 RIS BR20A AeWhd e LdfRed! Tt ion of the air A Tt s

15 Also, instead of the plate-like shape described above, the plate-like

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 ﬂoﬁv 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 A1 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
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construct the distributing nmenber 51 so as not to significantly disturb the
25 flow of the air A This burner apparatus, conversely of tt}g b[urz;]lﬁr
apparatuses described hereinbefore, is an apparatus i-n which thlll% I T st
channel Al is wused as the pilot conbustion channel and the second channel
is used as the nmain conbustion channel. 30 In operation, the air A

supptied from I3l I n ans._ | 15 July. 20 suppljed first to
t he second chasr'r#i)g’llﬂﬂfr %ﬁgoogyep%%)ﬂgﬁﬁa?n@h‘g‘gaﬁﬁra W’é’t?ﬂpq(%ﬁbﬁs ggo‘k PRI ond
channel A2 as {foh®e"Rfnd eH i - | | A ; L4 L] et
duct 53 forned inea distri gﬁ!‘?%ln‘ggr?%%gpﬁéﬁi fﬁ%ﬁ%@% atér% Qtﬁgﬂ%%g{yfl rst
channel Al as theeaipidlet dacri3utimed ia hadisgibutilpginehther € deicsibel DLty tgrenber
51 is provided_ in the second channel A2 as the main combustion channel. As

shown in Fig. e lnshekanned ddeas theqriledeembastiomehaordler thereof, an entrance
opening of the air iplet . dyct 73 nin the direction_opposed to the flow
direction’of the air agr’ra’ %‘F}éﬁ%r’r%qﬁ?ﬂ &eepet %31315? é’r?‘ﬂfiﬁidni ﬁsq aecepd
portion of th r "nli'%n Lall r t ent er Wg#j he

i nner tube 2, E\Cso t gfquﬁi%}g?r 1&%@%&%#&%? t%g 2 H}E‘)g' cttth%‘% S

suppl i ed to t haefbesindhdey)at thé cerftadl thdrBsf, dSdrth-didel PEn{TRATIhL G} Hl8S. N

the supply Iine 6 of this distributing nmenber 51, a Second supply opening
7 for di schar ghmg &3hepeiuial thegdisedGionndpposéd tamthe flowatirattion di3hé mimAdirndct i on
i ntersecting the flaq di({ection 5 of the air Ainside the air inlet duct
53 and a co i181¢t| quch 58 1solormed dasidenyy Poréon ofIthe aeeraben extemdipeg from

3 ot 1BiP eddesient g | st £
and a1 o0 vi i agp IRRGe PR Ot ibfer, Ybncd oo Rt B 4

posi ti on opposin@dueed fifto $BE ARANTRRICY 53 FP8HTHEd 4o \Wht Brd dN-BHef 81 m ned
di stance relative thereto in the di schargi%gjﬂ%% direction, w t% t he

recei ving openi ng 9 Beidnghedetributingensaroithsigsphy thegapplydine 65 thiat ,
-the fuel gas e supplied i distrrigi)uti nNnwtha distribution ratio
adj ust ment betWEEH HHRE Pieper Hadrferony supRly openigc by discharging the fuel

gas G into the air inlet duct 53 in a direction intersecting the flow direction

15 of the air A inside the air inlet duct 53 and a communication line 8 for
receiving the fuel gas G discharged froﬁ 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
channel 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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channel A2. 25 (El eventh Embodinent) Next, an eleventh embodi ment of the
burner apparatus relating to the present invention wll be quﬁrhg d wth
reference to Figs. 40 through 42. 30 Wth the burner appar at g in
Figs. 40 and 41, |like the 64 15 July 2004 foregoi ng enbodi ments, the gas
- tube | includes a supply opening 46 (an exanple of conmmon supply opening).

, th d.of t [ ube.2.in the flow directi of the
“"“’eﬁ t he t’%?%éo_ﬁaé”e%d%pet fie the 15! (b E ity d o940 eop@ﬁ%g;@é’ jon '
ir A- g c
Cher oof 16 i v aablAR RRhGH ABphy GREIRE. © SR0REYer the ShEaRleAd pr thE) 1 S

on the downst reamrsube Din the flosudrbti@Penithe afi6A Anghe feBRidMeindas ki S
di scharged fromthe supply opening into the gas supply area extending in

the width di r e$4nIdy openinget6 indhedlowe dizectiin of the hix Khﬁ'l‘héajrmsppp]_ﬁécbm of I t hg

' h I ' 46 the gas area is supplie

I ge{ h3a§e§ ofmgp‘g‘ﬁlﬁéﬁﬂa}célgénngs’f%&%ﬁgedy %ﬁfﬂe‘gﬁﬁr{gﬁﬁm m‘éé’:fqosw tgmdtedé)eémﬁw:hm | e
f ' f | 't air A,and reac e

cormon_ channel 0 albel L5 SBEBeftf A oh e Yoty aim sl BE hreper

55 to be de'scrs'dﬁdyl@bﬁiug]a%% aAQdp thd fiel k88 BYs Qﬁséh*&f%r%&) B?%Hbféllg;g?} the

first channel Al in the f ection of © the air A e supp

eventual |y to efesing isto tteapaeupply deaosxtbnding in the widths liretteod vekhgas
supplying neans, it is possible to supply the fuel gas G in distribution
to the first CWFCEPD'H#&%O the second channel A2. Moreover, it is also

i i di stributi tio of the fuel 2Q.to0 th
Becond chlmnel 2 i AeaBr.a i AP thE 8L us O mertisaofiout St yunblb un
of the fuel gagpdaihg 28 folhedas &%é%rh@%upﬁhiea%ttﬁg Jg!c&f& c%é}ﬁ{aleAz%' betig the

second channel A2 and to conversely incCfrease t Istribution ratio f the
fuel gas to therseddydibehfowef the aimAawhileithe irost ofithe gds arilleG@rtdiné ke

flow of the air A and reach the common channel 47 upstream of the first

channel Al via a plate-like member 55 to be described later and a gap 57

15 formed at the upstream end of the first channel Al 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 AZ2.
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 Furthér, in the burner apparatus according to this embodiment,
there is provided the palate-like member 55 (an example of a common
shielding member)rwhich is disposed on the upstream side of the gas area in
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 mel_nber 55 appropriately

30 adjust the inflow amount of the air A by restricting entrance of the air AA
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total supply amount of the fuel gas G 25 Further, in the burner apparatus
according to this enbodinent, there is provided the palate-H%&& Eﬁﬂper 55
(an exanple of a comon shiel ding nmenber) which is disposed 0n { hie
upstream side of the gas area in 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 nmenpgs tﬁéﬁgggfe?%]jﬁl@ge%g %aégjlcgf%dd%ﬁ?ggétl ow anount of the air A

by restricting entrahce o e alr into the gas area

where the fuel gas GWishdithishaplaesdlikdV fehbérs $5 atiged | KR "BHRELdPribbd ke

t he above-described enbodinents, it is possible to appropriately adjust

t he di stri but i embedimantsfit is hessihlelto gapr@ridtchhadjusivthd diseribl@ort irsS6 of
whereby the distribution ratio of

channel Al and,t econd ch el 5 A2,

t he fuel gas td}w‘gleﬁ%a% j‘t’:@\cg_ dloves tthEﬁ%Cbpt@x;&éh??ddhaise%@d cdfantnelaf .
urner apparatys. : rder agj.us e i ow condi {i of, the
air A NS the&’g%@%trl}ggh\?m%%g fiEho ﬁPOS’;;Ee %@@%@mf‘g«ee@wfﬁi& k- | i ke
menber 55 may tﬁgweyﬂ%gcm%Op{hweggﬁgégﬁu&so that the distribution

ratio of the fuel 10 gas G may be adjuste nore appropriately. The
shape of "this openi nfurtia, meyrdee tehdiost e indloR comidition af theRA Bfto the
sem -oval, slit-like, or any  polygonal shape. The specific shape may be

det er mi ned wi t RS98| wlesrgttheduelgascgds dischayged; themlate Jiketngember SGenay i n

t he burner apparatus of the present invention, .insteagd .15 of the
plate-1ike menbSrdeA PHELT QPEmPgﬁégéxﬁ%%tﬁﬁlerfﬁ?fﬁgluttoé‘ xato @2‘#’@! fuel
directiong i.eqgdhin o | NE a | ater | i ke menber
55, it is al g% p@dssé%?%"a?jg Sg%p‘%%e Igt)rpﬁt%tt?pel%*) #Eﬁél%bfr%ﬁeér@h%\ﬁ@??ﬁeﬂgf ace
inclined rel difaanayp heheirdiloec sbmi-clienli@ oval hesdhioWwa] slibfkal orfanP’ 2
curved or bent _plate-]ike nmenber in the formof a split tubular nmenber
slip along t het@yeamal shapen Bre swesificsbepasiay bhdetengized-withonsickeration

ext endi ng tovva{g tube 4 in the formof an are, an oval are, 1 or

%the (gut&r
|\ surroundi ng ‘8" TELRTIPIRAEEEr eam si de of the second supply opening 7.
And, as shown in Fi gFufther! 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 forin 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, = 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.

(T'welfth Embodiment)

30 A twelfth embodiment of the burner apparatus according to the
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Is al so possible to provide, in the common channel 47 on the upstream of
the second channel A2, s a tubular nmenber | | having the squlhyI 9{?(?4“ ng 46
of 25 the gas tube 1 extending fromthe outer periphery to the pgr I on

i mmedi ately before the upstreamend of the inner tube 2. (Twelfth

Enbodi nent) 30 A twelfth enbodi ment of the burner apparatus according to

the 66 15 July 04 .present ihyentio i 11 _be .described next with reference
to Fig. 43. IrF ‘%%%%ﬁ%ﬁ%&b@ﬁﬁ@ﬁécmﬂwﬁ é‘é‘@&c%‘éﬁ%&g’suppl y
openings 7a, 7b, 7c1@fRe blgsd %ﬁﬁg | 5 pe provi ded
at a plurality of posileg?gns altfl g %ﬁléso%%g&v#%??%?tzﬁsb%cggﬁtsﬁgﬁg (?pe%lg SO,
for the respecld, b, 3c ard dinst suppby ¥paiss DY Be nidys be/Frovaldd atla Pl
nozzl es 16a, 16b, 16c may be provided. Also, in this case, the heights
(proj ecting arfurasitins: aongéhe flovoduectizmnbtherdir Af the, festiactdspectiar z| es

16a, 16b,.16c may be adjusted to beconme shorter along the flow direction
of the ai? A S§8¥n‘$ﬁ‘éﬁp Iﬁ’é’emd}g§t7r%i’ ﬁt?‘bﬁ-&amﬂﬁﬁﬂl@? 163l 6bydbe gy 1@ f r om

t he respective d I . Openi ngs a,, /b, 7c t.o the first supply
openi ngs 5a, gbﬁ%&mgﬂ gcg %{/la%&gdgassg’ qgg li‘%g]&ﬁpgfrﬁjetcﬁ@gfﬂgpuﬁ s“éoo&ger a
wide area in tdigordd EBins AW)ESf the 388hebhbe nSEA n

enbodi nents descri bed abo?g%) as 3 g%ﬁera? nexa?rglp?%%hlygf ?Fgﬂnajﬁ% %?f@gt%ds t he
oxygen- cont ai rionbeqase fshortbnedlongnthesflowndirbetidread, thas an A. 1%, that the
oxygen- cont ai %E .gas for fuel conbustion other than the air, it is also

possible to e wion copshigenseltheivel Bas Gyfrennthe regpectivegtreond suppht  of

oxygen than aif.  JThe burhe ratus relating to_.th esent invention ma
be.y gcons Fuct ed(’?eg“]sﬁ| Ehy %{’ r@i’ Zﬁggﬁ%ﬁz‘%&%’hﬁf OPIHPES 68 § %Wéﬁ HE&rq g
direction 20 .f A i R | ti nnel s
agrees with th% ﬁﬁ%?&%%#ﬁ??ﬁ%ﬁ ??&%Sgggﬁﬂt? keﬁgé:to%%t%[g%n%gﬂn%er 15

or as a countsererid cdvarmal Ber 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 embodiments described above, as a general example, air is

employed as the oxygen-containing gas for fuel combustion. Instead, 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 chaﬁnels 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 bumer apparatus and fluid distributor

30 according to the present invention are useful as a fluid distributor and a
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t he conbustion chanmber 15 to be supplied to the respective conbustion 25
channels. Industrial Applicability As described above, the b Ner Hgppar at us
and fluid distributor 30 according to the present invention ai e’ Gseful as
a fluid distributor and a 67 15 July 2004 burner apparatus utilizing the
distributor with which the adjustnment of the supply anpbunts of the fuel

gas to the'nahgu% | ngd the . .pilo 0 sti,on channel, my be
effected easily a%gggﬁé%a%{lﬁgl%eérﬁh%ﬁf%{bvgﬁ %tﬁaovﬁlﬁ e?agﬂﬁtglegﬁﬂﬁme to
the pilot comuifiplp noRab e the®ielBisitd thEASES chilhasBSOfiridl %g‘ﬁh&?ﬂot
decrease in the supply anmount. In particular, these are suitable for a gas
t ur bi ne engi necoimbustiorathannkl magdrecstfictatneasily cordodse ted #iepribstiGt eatio of

i ncl udi ng such_gas turbine engine or as a burner_ apparatus for use in e.g.
an i nci ner at orthesgiwpy pmeurtomythe nilascanbastion shannel pmagt hes inweasadsimg  an
i nner tubg defining,.a seco chann and an outer tube defining a first
channel sUrr oﬁ?&?ﬂaﬁP%M%Ff%s‘% EFE)SLE SRYBEn2REHRG,; %Baﬂ%‘h%ﬁ P58 AEE neans
for supplying C [Mal! . I s | t he second
channel | and agEC e Eag ke OBk sfechiie) gEnaARRgh, 5k MEr R
channel and t hsystee dacludihonitl gastiulhizle ddpénd bf 86 a @?bp?&m%ﬁ@f&?ﬁ&?d
channel being used as a main conbustion channel and the ot her belng used
as a, pilot conbusgiaannchwenar, 10 the mai n conbusti on channel and the pil ot
conbusti on channel receiving the supply of fuel gas for conbusting it;
wherein said gas supplying nmeans includes a plurality of fluid

distributors arranged in dispersion in a peripheral direction of the main
conmbusti on channel and the pilot conmbustion channel, each fluid distributor
15 including a first supply opening for supplying the fuel gas into the

mai n .
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conmbustion channel, a supply line for supplying the fuel gas present inside
the gas channel to the first supply opening, and distributinqsgﬁga§4

i ncorporated in the supply line for distributing the fuel gas™intdo Qhe
pil ot conbustion channel so that the distribution ratio of the fuel gas to
be 20 supplied to the first supply opening is increased in response to

I ncrease in a total supply anount of tﬁgu@wgl gas.fromthe 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 anmount. 25 2. The burner apparatus according to claim1l1, wherein the
first channellis usédbamerhapprantusccoprsingnae ianaebulsndefiieizse seashd
channel is used as tha pil ot combustion channel. 3. The burner apparatus

accordi ng to cJRAORE] an anteritybe debnms erfiusti chagnelearsountingdhe inher t he
supply lige, co | y.-openi ng 69 .July 2004,.for discharging the
fuel gas ?nt oattu%e’ p%gﬁﬁggﬂ%ﬂ@%gorg hﬁﬁﬂéfyn?g] éeﬁﬂl? efori SRPPIN G EIXVERL he

fl owi ng directdogfaigafn o} - t A JH 1.NS] h .l ot __gogbustion
channelg and a dggmmniéc;ét%isoﬁylglﬁﬁe oréHr ece?viﬂﬁg t%lﬁeé%(é%{i (glaag{negi g%ﬁa%sed

from the secormipplyipkymeneniongupplyigs fik] pasttbehe&ssi éidhred anflithstseBorkPP! Y
opening, and at -a position opposed to the second supply opening and spaced

apart by a pr ehenaehicitbgr thefixstehannelk oreheisscinal diampebibeingtisod asfa mhin
second supply 0 a receiving, opening of fhe

communi cat i on qo@g{sﬁghﬁé@ﬁr@%%egﬁggggm Usee G 1S sPbyssm fhannd, 4.

The burngg ap I | | nat,.l east opne of. .the
first supply (F}%%ﬁt?lﬁgl gﬁgﬁ?ﬁ%&gg%%%%agﬁpp%e pgfnlgr)l’%bg?)% ;%@%%n TECFVIHY ke
openi ng havi ngha shpphi élfdelneds foi eaabiusin@itong the peripheral direction of

the nmin conmbustion channel and the pilot conbustion channel. 15 5. The
bur ner appar atus acc®hereig saidcgas swnplywies rmeiamssmiclidesua dluckilityr ofbfitit

combust i on ehalRE e RPEed 8 URELor) B PEIRherel SSRGS of RO BREnne! . |
combustion channel and the pilot combustion channel, each fluid distributor
15 mcluding a first supply opening for supplying the fuel gas into the main
combustion chann_el, a supply line for supplying the fuel gas present inside
the gas channel to the first supply opening, and distributing means
mcorporated 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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20 6. The burner apparatus according to claimb5, wherein the supply l'ine

I's provided in correspondence to each of the plurality of fir ul z@ﬁé
openings. 7. The burner apparatus according to claims?5, mhereln Y | ui d
25 distributor is constructed such that the supply lines corresponding to
the plurality of first supply openings are formed in a plate-like nenber

di sposed w thi the naln C tion channe] with its plate surface oriented
al ong the oxyd@hYShALEHE & gngﬁg qt§ﬁnﬁ§@hgn6hﬁgngupﬁb &9ﬁ§¥atus

di ke 70 LY, 200
1 il s AL S S B 7
thereof orient&ghispive EHhrelidnd adiochBahhRALSH Eﬁbeféi?atéaeﬁ%fﬂ?tﬁﬁé il &Qanne'

so as to act as a fin of a swirler for providing a swrling force t

suppl i ed oxygedischomied fiiony tlgasecold sy bpenirg anbguding?t}@cg}ﬁrldtdﬂetﬁlsﬁ a| m

1, wherein at a rtion of the main conbustion channel nore downstream
than the |rst81mp§$ppemagemd1g§almsm wppgeshtadet @pmchgulgdsr openmg and

Che Tuel -gas niRACEH 85T b pRipt SR distahsiny Si\éc e GA5S, o
th | di h

hppar at us. accor Ty Rl (e L ERTR dho el 70K ““?‘@ Openl Dot fhe

di sposed, in tdmmnibamﬁﬂﬂﬁtambéfmﬁ&bwamme Sdtonha s f)%l}}zrﬁ for

di scharging the fuel gas toward nore upstream side of t flow direction
of the oxygen-containing gas than the direction normal to the flow

direction,of the oxygen-containin The_ hurper apparatus according
to cl ai mTq V\#Ilerei n%ﬁ@"ﬁ'}l?l‘s?w t%%ﬁ%"?‘*‘&ﬁé’ﬁl%@% whersa ablleast oppef nmi n
conbusti on ch 0, f uel In a
di recti on opposi ;ﬁgrst %ﬁ}%ﬁg%ﬁ é%ﬁ%%ﬂn %céﬁ%s&%@?lﬁ %%mtmeﬁ S asﬁgﬁkﬁ'he
bur ner appar at sffene€hadingt lbﬁgﬁhaiﬂ@l Birebtien Bbhg%@ﬁfeh@h@&l%recuon of the

main combustion channel and the pilot combustion channel.

15 5. The burner apparatus according to claim 1, wherein said fluid
distributor incdudes 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.

T 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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25 m xi ng pronoting nenber against which the fuel gas discharged fromthe
first supply opening into the main conbustion channel is COlhBﬁﬁgZ&ﬁ be
diffused in the nmain conbustion channel. 13. The burner apparatus accordi ng
to claim 12, wherein the mxing 30 pronoting nmenber conprises a ring-like
menber di sposed along the 71 15 July 2004 peripheral direction of the main

conmbusti on channel and.havi q I ﬁe.f ce. Iongrt e di schargin tiﬂi rection
of the fuel glBomwen or B pEARG o fsid S58ayHaRy fre Sinprn ihdachorlete

al ong the perighefalpdl ' -hyr anpar ccordi fo
claim 3, wherein t(%et}l ghlgogmp?%g% g'le%éath-sgg%élgdg (g'ﬁécg]%gi Ogg};ﬁ%reliﬁn%%r &?%gu%%nust I ng
an i nfl ow amouwhiandkl sd18s tOANGEa AN Sikr daSproviding ReswigleRRthrea go SPP! Y
area extending fromthe wupstream side of the second supply opening in the
f1 ow di rect i orsuppliedexygeongertabing gaai ng gas via the second supply opening

of the pilot conbustion 10 channel to the receiving opening. 15. ' The
burner apparatus according to claim 14, wherein the second shielding

b i i d at | i f th d
Gas supply ar & upst 1R purfes RO AR HRpRuBE oh i, RMiErbiseRt S pertighioli ni ng
gas. 16. The benfiaiRPRARRIsHHNAECESEING L &dmﬁe% tHaR" fid frBe s%@gg}ﬂdof

shi el di ng nmenber conprises a tubular nenber surrounds a port

the second gasorenppisyivatiea oxPfenidontIinend gas dlovadpctbn Sthres o Proeided £ ai m
14, wherein the second shiel ding nmenber defjnes an opening for adjusting
the inflow cordfitiesdonproviding axsgiahng dencaitaithe fael gasonixtaresef-thecoxygens uppl y

area. 25.18. The_ burner appanaf,us cording jo cl.aim,5, wherein discharging
resi stan%:(i of CRERY %’ﬁsgﬁiofheeﬁ%l SAF oY itf“gtslg{?ﬂ'pﬁ?eﬁtb@hi gﬁb%emﬁHl
passage of thgnhuseRa-$enhal Ning gas Is - set so as to increase as being
distant from the pilot conbustion channel.

10. The burner apparatus according to claim 1, wherein the first

supply opening is disposed, in the main combustion chanmel, 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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30 19. The burner apparatus according to claim 18, wherein the setting of
72 15 July 2004 the discharging resistance of the fuel gas i§598n3 @ych
that a discharging angle for the fuel gas at each said first squPy
opening toward the upstream side in the flow direction of the
oxygen-containing gas in the main conbustion channel is decreased as being

distant fromthe.pilot -conbustion 5 channel.. 20. The burner apparat us
according to c’lt;%llﬁl?@i d%(re{:lif@ #@ﬁ@@&@@?@%ﬂﬁﬂ%ﬂ&%@%@ a8 iacance
of the fuel gaglgh Hfé?n : ' | ILhechi.oneof .the fuel
gas fromthe pl Sr gf??g% 8? H%ltaﬁrgﬁ%p ?/ptcl)%gﬂr}?rngéég]&sthgé)tﬁf%ltﬁ@fﬁEStrF&pgiy
upstream t han ¢pgemingy éstrilouted @israd theQdriphebhloWrabitdogct i on of the
oxygen-contai ning gas in the main conbustion channel and al so that the

opening area of each said first supply opening is increased as being
onbusti on channel . 15 21. The burner apparatus

di st ant romthe pilpt p s
accor di ng°t o CiJ;i m 1%@?@% pReagatns accading \tooglaimnds the@e@bﬁﬁe@m%d to
supply the fu i - st channel, akong the diyection of .tthe nmain
conbusti on channe éilésl%gcr? Bfesrh(g)‘!f%dﬁgemﬁm%&f f°%8&"%ﬁ@{15&? H@Wn%@?"%ﬁ&f §irst
shi el di ng nenbgtyges-BhihBRd i i

oxygen- cont ai ni nggbgas from t%?g%ﬁfﬁgénabgg gsar&lt&g%g’t %aI ??tg\l}valgllgr%gﬁ Blﬁe of
the oxygen- compstrerm gidasf ithe tdeeordd sapplghepuighg ihotheaflbw ditecingn 6L PR Y
area forned by the fuel gas supplied fromthe first gas supply openings

i nsi de the mai $FYSBIFBRRINEN gasanndhe sexend supmlyeopsuinge! thepalohicansbastior di ng
to clai mlgl, vﬁ%%ieg & reart.i o.(c/e) .between a distance (c) between the
openi ng center” 0 E F]} r?f:elgjﬂgpq m‘lﬁ)eni ng and the first shielding nmenber
defined al ong the oxygen-containing gas. flow direction of the main
conmbusti on channel and an opening width (e) of the first supply opening

defined in sailb.di r eBhedurner sppatatubercgrdaigeto thaim 180whereas4Bb deBorty 5 and

smal | er than or _el%%ﬁl to 1.5. 73, )
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

6. 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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15 July 2004 23. The burner apparatus according to claim2l, wherein the
first shielding nenber conprises a nenber which extends in tlgg g 4:t|on
where the mai n conbusti on channel extends away fromthe pil ot ustlon
channel, one first end of the first shielding nenber on the side adjacent
the first supply opening has a width (a) along the peri pheral direction of

th ' mbust i h |, .the ot d h dth  (b) al

e per i pher al T4 SSCHGHE FRSIARFSEt GimFie) 2580 49g sh Aba acfistlagreind ong
th i pher al t dth d
e e R s&%ﬁﬁﬁlﬁ % reed il co

3, and a rati osiflbi i) thet Ae@Ndirs@ich WFdiHL (dRye@ndoiahtin i dind Smafpat er
than or equal to O and smaller than or equaF to 2. 15 2 The burner

appar at us accosotiibustion dhlaainel Bldecrdusedias baitpodistant frorh mhapﬂﬁuaimbu@mn/i ng
menber haglng ﬁ porous wall portion is attached to the first supply

openi ng -ner. apparatus according to claiml1, wherein said fluid
20 distributor conprises a distributing nenber which is provided in the
mai n conbustion channel -and defines the first supply opening in its outer

surface, and @i ch fQEHRhBLLG) I ol Mﬁﬁ%g%&@aﬂnﬂ@%&%@ﬂﬁ i an%%);for

gui di ng t-he oxygen-contal ni ng gas suppl fromthe'su

oxygen- cont ai thendjsgearghignipsistagenstahs fuel gmsmoh@@u@@mﬂﬁmmsgﬁwgmg; and
25 said distributing means includes, in said distributing menber, a Ssecond

suppl y opem ngdlf@ﬂtlom @fdﬂilérng]nga&ﬁ‘emfﬂ@I Plga@lﬁyrﬂfdillsheupp&yggmmngsnsaset\tmg gas

i nl et dug@ a di rectl | nt etgg %@e flow.dir h the
oxygen- cont ai r}?ehal gt R Jg‘g‘?? BrR e é%fs PHI e‘if’c?é‘t of ghe
conmuni cati on §ienfBhtd é§1ﬁ1 Uﬂ*—?n%éiﬁl comsgﬁoﬁ(:mp aLdOf[fé(S @ﬁatS ond 30

supply openi ng and gui di ng | to t I rst supply opening, ahd a re |V|ng

74 15 July 20&4@@@@@@ bfogachhaid Gratlsippdt bedhiht AcitbreRRIed Wind dRght | On
opposing to the
PP J from the pilot combustion channel.

15 21. The burner apparatus according to claJm 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 fo be greater than

30 or equal to 0.5 and smaller than or equal to 1.5.
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second supply opening with a predeterm ned distance relative thereto in the
di scharging direction, with the receiving openi-ng bei ng openh$§gt9@%second
supply opening. 5 26. The burner apparatus according to clai fer ei n
the distributing nmenber conprises a plate-like nenber disposed within the
mai n conbustion channel with a plate face thereof being oriented along the
flow direction of the oxygen-containing gas in the main conbustion channel.
10 27. A burner apparatus conprising an inner tube defining a second

channel and anpu er rhyRsydeE Hifidadh! hESESAAN Sl WA b dhope”

tube, oxygen-containing gas s means pl ¥ihg oxygen-

cont ai ni g gasshigldiie ndrhbér ehApHiaks aNdadrhibers KAaA4 éidﬂé}iﬂ}ﬁ!in tRBdd@8s okd
suppl ying neans for supplying fuel gas to the first channel and the second

channel , eit hewheétee ther stainhaomblustion t bleamsed o edtteniian metaybefrory dhedpilst a
mai n conbustlon hannel _and fhe qther being used_as _a pilot conbustion

channel , 9the 498} ﬁt?&l@%mehOéﬂéixﬁben@ﬁﬁthmﬁrﬁslsmldwmambﬁbﬁndﬁharm@

th |y, Of f t t
corpr 1 51 b, 2P RAERER Brlnnal eie s B o flend AR stihezhd « ne
outer tube fordﬁéb%hydmﬁe hﬁen%ﬁﬂ, @ggggpahﬂéln&l&@tﬁe&%eé@a é}ﬂﬁh&&%@&ﬁ{ lon

channel and the pilot conbustion c a comon supply opening

di schar gi ng t hp) leelg thaspaiplidiel gasctiad)ahedirsi Buppliycbpeaiiphas Aagitkh (Y om
the upstreamside in the flow 25 direction of the oxygen-containing gas of

t he pil ot conﬁl@ﬂgﬁ#ﬁnmﬂﬂ@e@w @kt ream side in the flow direction of
t he oxyg containin f naln o] hann a conmon
shi el di ngﬁmanber forgig]&?s@{‘p &en ﬁﬂ%wﬁgﬁ’o@taﬁ "luBre Cﬁkigghs SLFRAYET ni ng
gas, for a congpg ﬁﬁaﬂ\é}l &Elq%

direction of the fue %gs H%%t e upstrea (gblghg[t1 éorg%yz(g@%h?ge%uly

2004 said width (b) and said width (d) is greater than or equal to 0 and smaller
than or equal to 2.

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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‘containing gas flow direction of the common supply opening and fromthis
common supply opening to the common channel. 28. The burner 3BRAL 2@
according to claim 27, wherein said first 5 channel is used~as =
conmbusti on channel and said second channel is wused as the pilot conbustion
channel . 29. A burner apparatus conprising an inner tube defining a second

channel and an, out er e defining a firs surroundi ng. t he |nner 10
tube, oxygen- cBhtar iﬁtﬁ‘g&j3 ‘%ﬂ?& %‘a %'uﬁr}ioﬁiti‘fﬁ‘ epRASEE to the
cont ai ni ng gasgdhOnd B nﬁ{m I

suppl yi ng neans ?%r ‘g%plglo;) ue g@}éﬂ?{eﬁhﬁ%ﬁ&fl rs %Bfetg‘ﬁgetgﬁ’eﬂseecond
channel , ei t hedistHvergfrig dire@itﬁfl hekh @he bB@iGAE @nﬁigaﬁéiﬁk oBeh&e theedcéivd @

mai n conbustion channel and the ot her bei ng used as a | ot conbusti on
channel , 15 t hawppdy opewingust i on channel and the pil ot conbustion channel

receiving the supply of fuel gas for conbusting it; wherein a first supply
openi ng for supplying the fuel gas into the main conbustion channel is

di sposed, in t o] | on _channel h rientati for

di schar gi ng the fueI g% m%ﬁvéraa%rrg &%’i&’i‘ﬁ‘ iﬁ}ecg ég V‘(')’:F‘Prcﬁ’iﬁldiﬂil‘°ection
of the oxygen-@&efs [ h W
direction of the o%tgg]n%(l:%ﬁ?%ﬁt Etiﬁgghggssg %1%% hR%]'hIg&Elur néjgrmcbappar a%% the
accordi ng to chaimt@fbustimr eiannehevifh aplateFugptheredeing ofisn idsdlesedhe i N
the main combusti on channel,, with an 25 orientation for discharging the
fuel gas in a AV Eieraon gbiesesy HYger-coRiRninggagén the main cpmipugtien thamnel.

di rectioii?] 31. A burner apparatus conprising an inner tube defining a
second annel and an outer tube defining a first channel surrounding t he

i nner 30 tube,goxygen- GRMG B I gen
76 15 July 2004 containing gasﬁ.#gat?sﬁe(ﬁ#i s]%hgjg%é%& ](SJH E %C&E%nnel

and gas supplchamgeheadsarf outeﬁwpbexdeﬁgﬁglalﬁagﬁ%héﬁnélhﬁu%ﬁﬁhnﬁ i’rﬁ@ﬁﬁheﬁnd
the second channel, either the first channel or the second channel being

used as a nai fube, oxygen-containing 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 as apilot 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-

75



conmbusti on channel and the other being used as a pilot conbustion channel,
5 the main combustion channel and the pilot combustion channgk &g?&&ying
the supply of fuel gas for combusting it; wherein the nain con%u I'on
channel includes a m xing pronoting nenber against which the fuel gas

di scharged fromthe first supply opening into the main conbustion channel
is collided to diffused I n.the. min,10 conbusti channel qr, the, pil ot
conbust i on chacr?%gﬁ’ﬂlﬁrﬁzg%ggwa %0 gc’fn t&reocr?ﬂ‘lrfl% SHBﬁE'e?peé’@%g ﬁ%ﬁ femdhis he
fuel gas di schangg nﬁﬁﬁ&ﬂg @Eggng for supplying the fuel
gas into the pilotg%%%gggﬁﬁgn C anngfﬁﬂﬁﬁﬁ%g [ éd to be diffused in the
pil ot conbustion channel. 15 32. The burner apparatus according to claim
31, wherein the mxin pronoti ng menber conprises a ring-1like nmenber

di sposed al ong2& he eilprmen | apiaraistsi accondingHe daim 2Hnbheteimsashdirsel or
the pilot,conbystion. chgnnel and having a plate face along the discharging
di recti on? of tﬁi’é“%’ﬁ&s usy és&bet’fﬂ%’ﬂpﬂomb&}%ﬁw Pi%lﬂd sagsegonshehanngd ivr
second supply QRAUNHS ﬂ%?c&hﬁﬁéﬁ&?&%&nﬁhong t he peripheral direction. 33.
A burner apparatus conprisirng an | nner tube defining a second channel and
an outer tube defining a first channel surrounding the inner tube,
oxygen-cont ai ni ng gas suppl yi ng neans for supplying oxygen 25 contai ni ng
gas to the fird} chadnklrnerdaifarateccomprisiagnst inaad tgas defnipp! ¥ isagorians

for supplying fuel gas.to the first channel and the second channel, either
the first charFﬁPé\PﬂéfaFﬁ@ﬂs%f@ﬁd?ubﬁéhﬁ@mgoéiﬁf@t gbamnelssiaroriding dbeinser on

channel dt t | used as a pilot conbustipon channel, the main
- combust i g@n chgglri?% ho%’ggﬁﬁgf%w ( (%ﬁbﬁ&’?@f?%h@ﬁﬁ’é? E’écéﬁ‘W_ & JOVERR

supply of fuelcoggdinfry ga8™Kthé NBrst t chabtiel Sant! the 2094n h&IHIHA1 a'ﬁqhuggé Ity
of said first supply openings for supplying the fuel gas Intd e I n

conbusti on chawpplyiag enetirstfor supplyingfudl easb nhe Gashelainneh aalahs elecdrll a

direction away.fromthe pil Oitirco ustion_channel; and
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,

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 supplymg oxygen-
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5 discharging resistance of the fuel gas fromeach said first supply
openi ng due to passage of the oxygen-containing gas is set S?S%ﬁyﬁ@ﬁ
i ncrease as being distant fromthe pilot conbustion channel. . e
bur ner apparatus according to claim 33, wherein the setting of 10 the
di schargi ng resi stance of the fuel gas is done such that a discharging

angle for the fuel.gas at ea said first . supply opening.toward the
upstream si de®d gfgaﬁw%%&ggc&sgncwq]leaﬁﬁéén-%ﬁaa‘#}ﬁwﬁ’g%di Ba% he
mai n  conbusti gy ' [ [ fremt pi | ot
conbusti on ch%%br%?&%%b%ssf#%%gmgﬁ% art?t%IE Bg ﬁ%%@éﬁad}nﬁg apgqﬁpaﬁeﬁ?nﬁ,
wherei n the setdmglGlither ke Grstchanabhér fhesesi@iue] b&iRe el a8aSmiagh done -
such that the discharging direction of the fuel gas fromthe plurality of
first supply opambysion chanasel and theother beingsisedama fitot codudiive chapnelnor mal

to the flpw dipection of the 20 oxygen-containing gas in the main
conmbusti o? cha e’fn%éfo’aibélé‘l%&ba{lﬁg awgéﬂ*# Rylob cembastiem charngldreceiving

supply openi ng.S..J S i ng di.stant fromthe pilot conbustion
channel . 36. g\tﬂﬁﬁsﬁlnpgygg%gfg%ufé’%%lﬁg?ﬂ?@ an inner tube defining a second
25 channel and an out@fertinbiBedgki r}joﬁﬂ)lféﬁi)hrcﬁ?nﬁa%@ﬁ]ldﬁﬁ%ﬁﬂ%%f&néﬁgi nner
t ube, oxygen-containing gas supplying neans for supplylng oX n-

cont ai ni ng gasmemheneghinss whitlatinefuchpas fiseh ged fichns Hahel supp i

! . ; &fthing
suppl yi ng neans fog supplying fuel gas to the first channel and the second
channel , ei t heitg faefmpaky Combusien chanpel isccoblinded tmbaddiffheéchgn dhednam a

mai n 30 nmbustian. ¢channel apd the other being used as,a pil.ot conbustion
channel , (@8 1 Ojnf}fu %?Soﬁ’%%&n% Eh%(?ﬁﬂégscto S%ﬁﬁn‘ﬁb@“&hdn epHig Fuxmg
combusti on chagedotiRERIMIME addhstSWRIRh %hef 41%' i [ §;
wherein a first suopp%;gl c?peni nag for supplytlfllianSHtjﬁées ?%g]il g‘siqlﬂr@;tﬁ%’h%gonr%i n
conbust i on chasupgly spephider suppliiesfthelfuglbgas int®thdpilét dosibusieanglannal al ong
the direction of e main conbusti on channel distant fromthe pil ot

1s collided to be diffused in the pilot combustion channel.

15 32. The burner apparatus according to claim 31, wherein the mixing
promoting member comprises a ringlike member disposed along the
peripheral direction of the main combustion channél 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 deﬁm'.ng 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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conmbusti on channel; and a first shielding menber is provided for preventing
I nfl ow of the oxygen-containing gas fromthe upstream side q%?&?ZB&f flow
direction of the oxygen-containing gas in the first channel i rst
gas supply area fornmed 10 by the fuel gas supplied fromthe first gas
supply openings inside the main conbustion channel 37. The burner

t di .. cl wh he f t |
ot o Thol TS el © BRudlind nfodlB 535 SRonls Geeties for snpeline S od as
the pilot combsiias :ﬁ?@@ﬁ@'mgégcoﬁhﬁs@(?ﬂ REANAAP A ﬁgf&f i1 et&i [y one

of clainms 29-36, “whereln sal as supplying nmeans in es a prdraltty of

fluid distributombustonrdingad ima diepassi la@ayi ford th@rp:m@éﬁbu%éﬁehhﬂﬂelof the
mai n conmbustion.20 channel and the pilot conbustion channel, each fluid

distributor irndidi ng a first supply opening for supplyi ng the fuel gas
into the I n conbustnoH channel r supplyi the fuel gas

Iy, L o]
present ifside the gg?c %ﬁ%ﬂ%é?af%ﬁ¥ﬁégﬂﬁﬁévé% £’nb9@ﬂlﬁ§1 supply
di stributing he su ne for distributing the
fuel  gas. i nfo Eharyt SR 6PBARkEH  tho bifecRRelinid aq Aock ShioGf threren
ratio of the fawbemgmanmoﬁ%@p@@c&@bh@ﬁonEhaﬁelsupp' y opening is
I ncreased in response to increase in a total supply anount of the fuel gas
fromthe gas channel and conversely the distribution ratio of the fuel gas

to be supplie o] thf[‘hf .L_lr,;rSt supply opening is decreased in response to
decrease in tH*tot all N8 HYBENSE FwRAVALUS FWO &5091@W%M$@nthegﬁ§mmo i ne

ine ingl d di | 1- 3G
For rotating b At ERR M b T et afleBe Bt B2 2 tehietie
exhaust ed froraﬂém@fd&%h@%elag%%%eﬁsaﬁﬂl%tsggﬁlg %aﬂﬁsﬁgafdvﬁeat r}ecoveﬁ)y gl uding

the gas turbine engine according to claim evi ce
for recoveringifean thenfiiexhdivettigasf thehangpedcdntamihfeggadnt thidimaiengi ne
i n association wi.th rot tloaof t he
, combustion channel is decreased as bemg distant 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-contaming 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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turbine. 10 41. A fluid distributor disposed across three channels
including first and second channels through which a first flyigd bgmpaused
to flow and a fluid channel through which a second fluid is caued to
flow, so that the distributor distributes the fuel gas inside the fluid
channel between the first channel and the second channel; 15 wherein the

distributor in 45 j : i f S .ying the second fluid
into the fi rstﬂ%: anneﬁ?ﬁy%ﬁggr@%ﬁfejgﬁortﬁg%%ﬁ)‘;Pﬁ’%%gbﬁré cggg%%drqqemg
present i nsi dethwuddlybfifuehaasfh chMbubgnkie st supply opening, and

di stributing neans incorporated in the supply line for distributing the

second fluid into thavherens firkasmglly spetimt foi: kapglyih g ithe fad npasaite thé t he
20 second fluid to be supplied to the first supply opening is increased in
response to i nEyadagsanbys Othié'Fm%ﬁBPB}'h%BUﬁhe dtelt gas tooie fitahi chanmeh t he

fluid chagnel | di stributi i 0 of th fl.ui d
e suppl pod + SeiRaap BEEEa e dpi (bl el foarthal dinians Bondeo ot

decrease in t&gnhin SURRY ag,_raﬁunt. 25 42. The fluid distributor
according to claim41l, wherei'n the distributing nmeans includes, in the

supply line, a secona Sepphyeldpgnivesmberds HotRarBh PeetdRirgeRIA, bf Yhe i nto
t he second channel in a direction normal to the flowi ng direction of the
first fluid i nepgentetaBmgghsdhemibe upstraan ade alvmgrthe Soiodirddtion dfdhe

Y th d fluid disch d fromt 80 15 July 2004 second
;ﬁ;g: ;I ggeni ﬁgg’g’crggﬁ'd‘ﬂiﬂ oy gté?% mﬁbggﬁf"}ﬂ]@ﬂt"ﬁgefl?li ?#S@ﬁg;ﬂﬁwb’p@ﬁ%ﬁ@me@nd at
iti i d spaced. apart by.a
o Dot er i nod oy oy B e sAEERALATHE B R AR M B o BAGE el e 8468 1

openi ng, t her ecansbyrtiovi dhe@nal.r ecei vi ng openi ng of the conmunication |[|ine
whi ch opening as to be open toward the second supply opening. 43. The fluid
di stributor according to claim43, wherein said first

37. The burner apparatus according to any one of claims 29-36,
Wherein the first channel is used as the méjn 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 djspersidn 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 tofal 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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channel and said second channel are disposed in juxtaposition, and a 10
plurality of said first supply openings are distributed in the @g5§h
channel in a direction away fromthe second channel. 44. The g [

di stributor according to claima43, wherein the supply line is provided in
correspondence to each of the plurality of first supply 15 openings. 45.

The fluid distgpbutoraA agsenfiing ohe; i ' n%&lrf uid distributor
is constructed such t hgtgst he sugp%}fel ]?lr?j[eﬂs(ﬁ@%rkmgggg%%& 8 Q%gcc.ogfhallgaqoi ty

of first suppl gnppaaiofigsimas d-3oforectdtingta fldiee by kiheiRERIe2 6 &hﬁﬁ%ﬁ%ﬁl
ow

within the first, channel with its plate surface .oriented al ong the
direction of tAEhaystgaserhausted romhthebwaerapparatuss conpri si ng
oxygen-cont ai ni ng gas supplying means for supplying oxygen-containing gas
as the first fluid to the first 25 channel and the second channel, and gas

suppl yi nggneangpf or ' . s,the.second fluid to the f.irst
chggngl gr51d th%o‘secO%B%hg%ér}g]t%&téﬁét&ﬁ?@?%a%eﬁas ]??Be@géﬁlea@(’&r En
conbust i on chatndhira9 4rdiba $REORGVERAIRNSLe f%?h:@&)vgtﬁﬁgg%%tfmﬁl Lﬁisﬂgs(r%;%#“ ion

channel, the main conmbustion channel’ and the pil ustron ¢

_recei ving the exhmpisjedfronushe gas tufink enghoeriuskidtation witherctaEah alfube
conprising: 81 13.Jury 2004 wherein said gas supplying neans includes the
fluid distribuf¥PMe&ccording to any one of clains 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 channel. 5 47. A gas

turbi ne @0gi ne4jncl ug AGd FEstEI LRG!S dj to .chap.m 46 for
rotating a turbine by kinetic energgﬁg?%dg%%iﬁggﬁ%%eex ausegzs glggac%ua]gﬁh%%t ed

from t he bur neandpgandichanndld thiough whidbenfiretflhdd isyaiRmtb Mowshdd fhhg 9as
t ur bi ne engi ne to claim47 and a heat recovery device for

accor di ng _he
recovering he aﬂthqnfyin @Hgg}gtwb@ a second fluid is caused to flow, so that the
distributor distributes the fuel gas inside the fluid channel between the first

. channel and tlie second channel;

15 wherein the distributor includes a first supply opening for
supplying the second fluid into the first channel, a supply line for.supplyi.ng
the sepond 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 isl 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 fiuid inside the second channel

30 and a communication line for receiving the second fluid discharged from the
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exhausted fromthe gas turbine engine in association with rotation of the
turbine. 82 1 5 July 2004 FLU D DI STRI BUTOR, BURNER APPARATUYS, 1ﬁQ‘%‘;TURBI NE
ENG NE AND CO- GENERATI ON SYSTEM ABSTRACT OF THE DI SCLOSURE I'n thé pr esent
invention, in a burner apparatus conprising an. inner tube (2) defining a
second channel. (A2) and an outer tube (3) defining 5 a first channel (A)

surroundi ng t head Yoo A ﬁgﬂﬁﬁ 1 r lving alr. to
the first chan%g?%ﬁﬁ%ggp%ﬁ%lgs%%% C %#ﬁ%guﬁ%ﬁ tgfr% Sggﬁgg p 5’
-means for supplaydng fuel gas Gto the first channel (Al) and the second
channel (A2), either the first channel (Al) or the second channel (A2)

bei ng used as a mai n @oatRasitien ophesedeto dnel setvmdosingply bapeningised spaced. 10.
pi | ot conbustion channel ,,the pain conbustion _channel and the pil ot

conmbusti on chaAREFt Pk rédstgrmmeddisisnoe By the dischpxgingirecsionf theisedong | t |
id |y i alurality. of fluid distrib 4
orranged thr i SuBly AR, BHLHAS S BBEN ekt ind onenth o of Uidl B BtRoGn

channel and t h&npivwiith & gﬂl@tdsq;@ i isitor (4) 15
including a first supplg opéeni ng b(%5 egglﬁwgﬁgﬁbﬁéﬁgﬁ? ‘gf.’ﬁ}’l?@a&%‘% Ginto the

‘mai n conbustion channel, a supply line (6) for supplying the fuel gas G
present inside gas channel. (A3) to the first supply opening (5), and
di stributing r’régns i r@&ﬁ&ﬁété‘amhutpheacgm@mg tbi eleimh 43, divbererhusaidgfirste

f uel as (G into tthe pil ot combusti on channgl so_.that the di,stribution
ratio gf tﬁ\e) ZEIH%I[‘J%?I ﬁ%@ s(a&é SteSO’b‘g Ci'ﬂﬂﬁ?félaet Reseds oy dyxtaneptiono 386 Ag (5)
is incregged i j j . | f_the fuel
Gas (G fom  PLVEEEPANEad st AHAF Shehiles ahC Ul ih BFIR! efgmidldn: o o
the fuel gas-(@ditetichaveaypipbietietsecdrdeciannsl. suppl y opening (5) is

decreased in response.-to decrease in the total supply anmount. And, the
first channel (Al) is used as 25 the main conbustion channel and the second

channel (A2) i 5Aused The ﬁl.rl]l% digﬁ'ib%torc g(rzrct())géitnlg%g cfa?&n&e,lv}herein the supply line

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 fluid.

46. A bumer 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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wherein said gas supplying means includes the 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 charmel and
the second channel. r '

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.

48. A co-generation system mcluding 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 i association with rotation of the

turbine.
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FLUID DISTRIBUTOR, BURNER APPARATUS, GAS TURBINE ENGINE AND

CO-GENERATION SYSTEM
ABSTRACT OF THE DISCLOSURE

In the present invention, in a burner apparatus comprising an
inmer tube (2) deﬁning a second channel (A2) and an outer tube (3) defining
a first channel (A1) surrounding the inner tube (2), air supplying means for
supplying air to the first channel (A1) and the second channel (A2), and gas
supplying méans for supplying fuel gas G to the first channel (A1) and the
second channel (A2), either the first channel (A1) or the second channel (A2)
being used as 2 main combustion channel and the other being used as a
pilot combﬁstion channel, the main combustion channel and the pilot
combustion channel receiving the supply of fuel gas (G) for combusting it,
said gas supplying means iﬁcludes a plurality of fluid distributors (4)
arranged in dispersion in a peripheral direction of the main combustion
channel and the pilot- combustion channe], each fluid distributor (4)
mecluding a first supply opening (5) for supplying the fuel gas G into the
main combusﬁon channel, a supply line (6) for supplying the fuel gas G
present inside a gas channel (A3) to the first supply opening (5), 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 (G) to be suppliedl to the first supply opening (5) is increased in
response to increase in a total supply amount of the fuel gas (G) from the
gas channel (A3) and conversely the distribution ratio of the fuel gas (@) to
be supplied to the fixst supply opening (5) is decreased in response to

" decrease in the total supply amount. And, the first channel (A1) is used as

the main combustion channel and the second channel (A2) is used as the

pilot combustion channel.

+

FIG. 1
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