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SPECIFICATION

FLUID DISTRIBUTOR, BURNER APPARATUS, GAS TURBINE
ENGINE AND CO-GENERATION SYSTEM

TECHNICAL FIELD

This invention relates to a burner apparatus comprising an inner

tube deﬁnir_mg a second channel and an outer tube defining a first channel

surrounding the inner tube, air supplying means (an example of oxygen-

containing gas supplying means) for supplying air (an example of oxygen-

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

supplying means for supplying fuel gas to the first channel and the second
channel, either the first channel or the second channel being used as a main
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
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

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



Abstract: A fluid distributor (4) conprising a first feed port (5) for
feeding fuel gas (G into a main fuel flow path (A), a feed Lsﬁa]iyripétg) for
feeding the fuel gas (G inside a gas flow path (A3) to the fi 8 d port
(5), and distributedly feeding neans feeding the fuel gas (Q
distributedly into a pilot fuel flow path (A2) so as to increase the

di stributi rati o of t I st feed port (
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fluid distributors (4) being digposed in the main fuel flow path (A) and
pi IUIOt fL; r:* | g%%‘-‘éﬁ%”%%%)ﬂﬁ%@ﬁ st blag FJowiameuntsof thefieal ghs to be fed tntheo
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channel 10 sur wotmadngigtaintng mperopridte, e@iivaleup FaioMor MBAN L AR o of Of
oxygen- containjng gas supplying neans) for supplying air (a_n exanpl e of
oxygen- cont ai ARANeGaand tthet pidotf orsbustiemehbnueld hiteakoctnddjsarthel floand

| yi neans f suppl yi ng fuel gas.to the first channel and_ the
dacond " ehannereanenof theeor a3 heltiai Srmbuseasnehesraanise tha PlotUSed

as a mi NG combustion channel,

Conventionally, in order to make the adjustment of the flow
amounts of the fuel gas to the main combustion channel and the pilot
combustion channel, a flow-amount adjusting valve was provided in a fuel
gas supply line to the main combustion channel and 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



15 conbusti on channel and the other being used as a pilot conbustion
channel, the main conbustion channel and the pil ot conbustigﬁ c@%ﬁggl
receiving the supply of fuel gas for conbusting it. The inv HP | at es
also to a gas turbine engine including said burner apparatus and a
co-generation system including the gas turbine engine. The invention
further relate%hé 0 dist I n such gas, turbine

(i)%a.flui ﬁi‘gu or _for.use
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- the gas turbing.&;1g9} ; f : hstributor bejng.
di sposed acr oss thrgfgl%gﬁanngllg%lgﬁgi U%I ngtq:%lﬁrﬁg?kgggg%@%WWEHﬂ%@gﬂgrough
which a first theifdelsgmhasd the raii $n aCmiealstae f dP¥h G n
exanpl e of fluid channel) through 25 whi chs- %1’ secoﬁgﬂfﬁlfig %?uégﬁgglg@%rgl
gas is caused eauivabwt zatie hhighttempedaBirei tathbustitis twilb weasr, t figultiet igas

inside the fluid channe]. . .between.the first channel and the second channel.
BACKGROUNB ARTU¥@eases Ox gengrafiomampirher apparat us descri bed above is

o gener at i on ‘syst emaoidiig (88 BTl ReBa pBbale s v 38 Fiew ¢
this burner appgaraisugply lind 3Gy . | . unts
of the fuel gas to bgp e]:j:ln% (i;rc;vﬁ%&fg nmali nt@%%%@??%%é\&%ﬂnegﬁogg%e{%ggﬁ%t

conbusti on chagaebypply defines daslaealityd df Bubplyr sprped glesnaasal i dispersariysst i on
|l oad for assuri,ng goqd combustion w th maintaining appropriate equival ent

ratio for the AEChaEEREIbeifoe! zap dhuenghnibe mhergi openingmbushe aomdhestionl |
but al so {0 adj theflgw amounts Qf the air to be fed to the main
conbust i &p chalrn’lffn%{meéhdl{lh pi §a5¢ rﬂ?&) IﬁB’ﬁ%u%‘fﬁﬂ;ﬁ SRR arenedetl omalbey, in
order to make Hbfm3stbu! RS e HBGonW arATRNE ThOfok NE-ddiOl 435118 Lhe

mai n conbustion channel and the pi ustion channel’,

adj usting val vt wihargw ithe duieh gas finethe games dipktion id3ethe athe WH this
conmbusti on channel and ig a further fuel gas 15 supply line to the pil ot
conmbust i on chafRsitructiosy by dispersing she aupply ofifiked gakdo 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.



adj ustment of the flow anmounts of the fuel gas to the main conbustion
channel and to the pilot conbustion channel, independently of each other.
However, according to the prior art described above, as theld B#j3¥8¢ ment of
t he supply amount of fuel gas to the first channel and that to 20 the
second channel in accordance with the conbustion |oad are effected

i ndependently of each other, the adjustnent operation was troubl esone.
Further, in the case of the burner apparatus of the above type which

ef fects pil ot eBivBlgst rafe anduslatoncentmtiersail sanceninaios)i(fipdl ycomnunimation/aif  f ue
gas respectiv&ﬁx Egﬁ&g%tnain conbustion channel and to the pilot 25
conbusti on channel reduced in association wth decrease in the

combustion | oad rel @aélyeconCentratiéit €6l Fepridertéd AR tRaghold NvASS Ogl@ALERD W th
such decrease in the supply amount, it is necessary to increase the supply

anount to t heCoFFEbRLIoNHH GaicEriFrtioRh#riaa thepreficplfugl-air satigb| Ehipi theeretieshbust i on.
Moreover 5 W t s . - N | i '30 m x
fuel gas and %Fgaf%hggtgﬁ%% e %@Pqe%%%egg??ﬁgﬂt?rks lé}h%:ﬁe ?%nfOWi ch 2
15 July 2004 tdnepleteoxidatontofigiat anouns offublect ed. For, if they are not m xed

wel |, there occurs unevenness in the equivalent ratio in the fuel-air
m xture containing the fuel gas and the air in a mxed state, so that in a

region of a hhgREroses GRENE INPENTIOND- t enperature combustion will
occur, resulting in 5 increase in NOx generation anount. According to the

conventional burner apparatus, as shown in Fig. 44, a supply line provided

Wit hin e conbusti channel for receiving fuel . gas supply defjnes a

plurali w of suppl yqﬁ?)rgﬁfehgasn gﬁjﬁgnﬁgghq ﬁreﬁ%gp‘é‘?’%t@ JFdp gfﬁl"éﬁh%rfbﬁ‘ g the

fuel gas throighbithewhich aBbwBAYiBEStmieAt bme%m%t afnb@tits PN pAN8lthe I N thi's
nthe

case, the plural supply egenings are opened o downstream side in the
direction of fR cpmyPstion chimmel antbils pilehcanktwntinsl chagesl depentingdis ohdhge t he

B o

was desi gned suppliyrmroastetotthe pildt>conpustingrobendeb veeiidibe wathr decitBsedidhd he f uel

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

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



Wth such conventional burner apparatus, in order to achieve wuniformty in
the supply of fuel gas to the conbustion channel by providin a plurality
of supply openings for one supply line, it is desirable for 1?H&28pply
openings to be provided as nany as possi ble. However, as the total 20
anount of fuel gas to be supplied to the conbustion channel is determ ned

I n advance, as the nunber of the supply openings is increased, it becones
necessary to reduce the opening area of each supply opening. As a result,

t here occurs #mdcosesedy the distibution mtie ofithetthel gasifodieysupplpdnd tgSirstEopply i n
order to discharge.a, predeterm ned, appunt .of, t fuel 25 gas, it becones
necessary to %Rfﬁ%ﬂg&s?%éea?egéﬁ”eéﬁ%mwot C’ﬁﬁseilﬂh’ﬁé&g@&p V@g’gﬂﬁ‘te into the supply
l'ine, thus requirinerdiapgVvias fiad eRuseli iséCal the At aR@sistioh crhdggnent of
t he gas supplying nmeans for the burner apparatus. Incidentally, the

equi val ent r athpeccoapelesnel isusghasthepilet combustign chasnelf concentrati on aspect of

the fuel zair m xtur . fuel C tiop. alr.and this is
defined herein as fgp?og\é&&’y’ éflg ﬁi%?@%@%eg%bﬁ %arq% %ﬁ’[mnr%) ?D(')Jsuzon((f 6%’?‘*'1
concentr at i onmay freceive ndefidrh akd ain kifflyes neanc i may ireielvai diso terfadrdasat i on)

st Each concentration is represented in the pole value, and (fuel.
concent r at i onPEseRt dsiledhe 2ay Phanel da the;gos supplying mees sudhat dhe fuekeiro. Thi s

t heoreti cal : L raf bQ d ' ' tyesn
ar nount of fu@#haﬂﬁ f%%ﬂuﬁﬁ%ﬁ%g%iﬁg%ﬁ%ﬁ@%&g%eg% %‘génﬁ]gsffgghat a%gnt of
fuel . DI SCLOSUREbOkgnitkiEtd HiGENTE In@lih tombustor b the, fudmiadjxbat. @n thhether esent

I nventi s to.ptovide fluid i stributor I ¢ch all ows easy . adj ust nent
of the 3ol ﬁ%@ﬁﬁ@%@%\@@ 065@‘9‘?6‘391‘?&“0 %@%B%amﬂﬂwaﬁa ¥ tand the
pi | ot corrbustﬁpﬂo&m@eﬁeéupﬁ@mgwaﬁgmﬂrﬁayﬁ&wmmﬁ@fd&ygésl SehtQRdaahid whi ch
al so allows increase in e distribution ratio of the upply anount to the

pi | ot conbust gasshamghvietthe gas seprbgngmeans, oo tat e duebaienikmre dftthd Bir sugpl y

anount as wel t!he?&el

aoun, =9 vel e S5 T BAL S 5B DR TRRPIR, AR RSP ST 2 9
i ncl udi ng t hgrogids pilaticbinbestion gf te fuel-air mixture.

15 Preferably, the gas supplying means comprises the fuel distributors
adapted for supplying the fuel gas to the main combustion channel 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,



A further object of the present invention is to provide a burner apparatus
whi ch achi eves reduced pressure | oss occurring when the fuel gas is
supplied to the 20 combustion channel and which al so achie@%gmgﬁﬁérior

m xing 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
nmeans includes a plurality of fluid distributors arranged in dispersion in
a peripheral direction of the main conbustion 25 channel and the pil ot
combust i on chaditstnent @i dle diswibution wtipiof theofuel gad batvery the fmpais combustiph v

openi ng for supplyi he, fuel . gas into the nmai.n conbustion channel, a
sgppl ygl i ne for méexu p?%‘?ﬁenraloi ﬁ%mP]%"ZiPn 6@%"“8# 18 acRyrdaneE e ¥t evagggo%ﬂgtﬁﬁel to
the first sugplystiaoid\@n badendkimblibyudjthdibaithe tofl QERMF Bhdmt bfitht he

supply line for  distributi n%t he fuel gas into the pilot conmbustion
channel so t il o HredusligaechannelsMorgeves, with thedbumee ApRgEmustascasdingdppl i ed to

the first su | ks, . 1N ' i t ot al
suppl y afount Toref el 8f U SREEaRERidhn LERARNIIAR JhASLE S B el
conver sel y t happllysimaountiiof dire fizt igas af thehemé wéllowasnibasta Budphé edpplp t he
first supply openi I.s.decreased in response to decrease in the total
suppl y am)untm‘gwé?gtgﬁgie&gasttﬂéhq‘l?l]%éE’OI'EMH%FhaP%de?C&@rF%@d eRAVIES nbust i on
ot

channel and ddife RAUBhHRRRAY Fheteds, Y5 Gkoitibd Gtk %;rmrgb nnel. 5
That is to say, the first channel 6pera8le as%tltﬁelhﬁa&lls% co usU%Whannel

may receive admount ofrihe Heel gps atshe pingiafigated eorsbuwtion toag, the swiplyeambws of he f uel
gas present insid he gas channel .via.the gas suppl yi ng neans, Sso that

t he fue?aair ﬁ% 5&33? % g’t“h@“ﬂ?ufn%ﬁl%% RaYe eﬁ‘ﬁ?a‘%ay%ﬁ@gﬁrt%b‘l}@%_ﬁ}f her ei n
and this fuelsugply tibXhdll @i BBMe Bfaih SoibadichOcHRARY A8 HBIploC ethbatiben of the

fuel-air mxture. On the other 10 hand, the second channel operable as the
pi | ot conbustihemnet sdsrie realieglodi@x pembyston with ldan direl-pinenistiure. Asgpesiltng means

as suppl vi ng" TpaR ek oidFla BTy RRFSERHG bR fomiiife 11,2 1 oo

gas may be prwiddcedbistien kiadragel this fuel-air mxture nmay be ignited to
provi dehgi | ot conbustioggof the fuel-air mxture. 15 Preferably, the gas

suppl yi means co_r‘rBqu“sr Yat"r’l’_éluﬁau@l of gnch ﬂ‘i‘iét‘}isait%lt(’f_%ﬁ)&ﬁ?ﬁﬁwmbﬂm #BYi ng t he
fuel gas to tqndRiafh CHTRIES] HanfillaRAGhe BT dolBulich%hannel 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



conmbusti on channel and adapted also for distributing the fuel gas present

I nside the gas channel between the nmain conbustion channel and the pil ot
combustion channel. That is, as the fluid distributor incl dei8dy308eé

di stributing neans incorporated 20 within the supply line for supplying the
fuel gas inside the gas channel to the main conbustion channel via the
first supply opening, the distributor is operable to distribute the fuel
gas to the main conbustion channel and also to the pilot conbustion
channel . Fur t ¢nepbustiorechdime] andothe omensggoridechemebas the pibd cembustian chaneel, it

di stribution rati the, fuel ga supplied.to the first |y
openi ng nay blgp%s%lﬁgq,lga%%gqsﬁul?e @M@gﬁ? o Lni o fhy ey fibg,de g‘?} ly
amount of t hethk 4edon8@BarfnelsB m@gﬂotg@ﬁub%ﬂﬁiﬂ%hmﬁamdm@éb&%§ 8hsycHaliel, the

di stribution ratio of the fuel gas to be supplled to the” first supply

openi ng may biilel senbustien charnelang Siegeain gonyeestion shannel arhrmedt in this wpist y

anount . here e u | ampunt of
t he fueI 30 %gl{slq? in%lﬁ m‘?ﬁﬁ%gﬁ r{}s% %ﬁﬁ@ﬁ Sﬁnéi’efﬂ}le (??tr %@Q“u%af fﬁ%%rﬁ)aﬁnt of
the fuel gas frantthegpi dhatine eirthesirbtasupplppathg hesircbine ¢ emevdrdedpendent |y
of each other._ Rather,. 5 15 Julﬁ 2004 adjustnment of the distribution ratio

of the fuel g@g’tmﬁnt"h@nﬁhl RGN inG HStEIting KRsAL Fanbr formed sasilyat

conbustion ¢ e onbusti on
| oad can be Q%% S|n§FﬁE EQ%?&Qn%%%&mﬂ%&gﬁﬁﬂglﬁﬁ upp?@ anﬂ%nt of the
fuel gas to the fuergheothmndgllfﬂwbutenﬁaeirqhamdlfsdshiaasbhﬁplk:t cappastion US

accordi r.st, aspect of th resent_ i nventi i n.associ ati on
With degaease?\ eﬁﬁ'ﬁé a‘é‘??ﬁbﬁ e@ {empipcgo § tiog chapuelif e of
| ow conbust i %cbﬂasﬂposglbe t§#b@9éé&heﬁﬁ§ﬁ@?a:9ifgrﬂuﬁﬁ fug%m&ﬁﬁaﬁ& hEteR ot

conbusti on channel be increased to prOV|de Stabl e pilot conbustion;
whereas, in atbgpdfi’t&p wstigh chanoeldrasa the oifsidehe total supply amount of t he

gac 1o tho min comTBR AR ey s R crd bl ORIl Hient for iy

supply the f ugbe Gadng @ difeglarreioss §@:ﬁb&l$ﬁdy05b &g 1@2@ oPBhir§dn e HRiweRdr, &@NDUSti on
channel so as to realjze | ow NOx conbustion wth | ean fuel-air m xture. As

a resul €3 wi3ngula ke Baving epolygeanlaress seston pan hegmmloysd dustead oregamplpi eve
hi gher effici f
Dl oral ity of such 11 roteftl e QERBEHE QI nORlel ANEE,cudily o€ FlaBhY-

supply opening for discharging the fuel gas into the pilot combustion channel ina

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.



to the main conbustion channel and the pilot conmbustion channel are
distributed along the peripheral direction of the main conbustion channel
and the pilot conbustion channel, the fuel gas may be suppF?

distribution in the peripheral direction into the main conbustion channel
and the pilot conbustion channel, 20 thereby to provide good m xi ng between
the fuel gas and air inside the nmain conbustion channel and the pil ot
conbustion channel. As a result, uniformty of the fuel-air mxture can be

obt ai ned. Pref er abl y%ndwmawemé gbsmmﬂmsqep@emmﬁwt gasrdesctaargebntthamlwent i on,

in the outer an d the .inner. segen hanpel elt nbustlon
channel may be %n%in}aﬁeter?ﬁ?sﬁ %%R%Wg{ll §ﬁ1 %H% {} %9 usi ng
the outer fi raﬁnbnbmmiamaesu&lmeeaahedepmﬂlbe&cehaﬁtrmh Ial)tbdsrﬁbusﬂ&er second
channel as the pilot conbustion channel, it becones F033|ble to i ncrease

the fuel gas $hampghfo mﬁﬁ‘e‘f’n%?ﬁ%ﬁdééfr@éﬁﬂﬂpb@m@ﬁ whitethe resbofghe | ow

The. pil of contisthonaeatd Apaindb® ol el bR Qplich (hahiffho 025 101

conbustion i rreadieﬂaplﬁrstisuppkybmmhmgma:hlwméwmywpemngrand|W111té1r|eﬁtuﬁ1£}sbe of using
the outer first ¢ as the main 6 15 My 2004 conbustion channel and the
i nner second THE P én"fl”i’m&o’BlP‘?SB?n stion channel, it is possible to

insert a gas tube dgfd.pi L8 ggis chapn & E&gjﬁl ni ng

t he second channel as rt e |§i | ot’ ustlggs % #B{i' dﬁere%%/cgl?cﬁ

channel, the Onﬂhingtint@rﬂwspilobmouﬂmdnml chargtel, higs rmrnmncmmbdmwomtcchhmnel are
f or med | Us order .5 fro thig%{’g er side to the outer, side, .and t esupply

li ne for1 suppfERgHcaan r SHEIVE RENG A% P& 2HYEd & dhe suppl y

openi ng May benimNiMi®@Hoh Jiner RNHESFSE sk ki 16 DRDUPHEQIN 11 3N @hain HENCE,
the distributing neans can be forned ﬂeigxsﬁd]ﬁ% this f|50rt|on \/\heraglthe

suppl y |i ne(sgon WW@%@%{W@WBQW%OE@&MI&&SM mﬁ@iw%er hand,

if the outer e 85]{?\51% 0 nnel and
t he i nner sec%{r?dtﬁgﬁ%gm PEM a‘c‘?lﬂéeﬂ%ﬁrré?nme il us |oﬁ"lmc ann31 %
becones possithe grdater t‘rﬁﬁhmpﬁytahﬁmhﬁd&@lt the Gighanthie gpéetli Frthdfidd a&fms‘ehmiged/
| nserted into, the pilot conbustjion channel fromthe outS| de. Inci dent ally,

as eachlsf thEom ﬁlﬂf‘e%ec‘ert%elpalarwpswper ¢ tigherdhe gatior dheappstien ofithedigl@ahavi ng a
circular crosgsaGhd BonM¥ Bl RbAY Ofehy EPHiSShe HRURME opefile. 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



15 angul ar tube having a pol ygonal cross section can be enployed instead
for exanple. Preferably, the distributing neans includes, in the supply
line, a second supply opening for discharging the fuel gas!ihe2%he pil ot
conbustion channel in a direction normal to the -flowing direction of the
air inside the pilot conbustion channel and a communi cation |line for
receiving the fuel gas discharged fromthe 20 second supply openi ng and
guiding the gas into the first supply opening, and at a position opposed

to the secondwihpistepsespercasegn thedud sapplyarapat.t by a predeternmined di stance
in the discharging direction.of th econd suppl eni ng, LS .a receiving
openi ng of the conn’?ﬁ{tﬁeﬁtlflc?ﬂd’igpﬁgo% P@%@P@rﬁgﬁ ‘%B%glf%onc‘%éqg@é&hﬂwsuppl y
openi ng. That the $hid dtfbakor tpberabBYinB8dad phedty bhgaili et sup hing® channel
and its 25 gas channel includes the second sugﬁrlay_ openin or di scharging
the fuel gas distibeed ipithemaippesnlistiom chavasinil a alirgctioneawast Bomi thg ®lotni ng may

be provided a - DOLT ] of the inner tube opposed to the second supply
openi ng \g/i a té?éﬁ%g?&(;}é’hw justion channel and to which the discharge of the

fuel gas may be ori dhiteds, tNarging, tHeh@uidudistribuors uRGINteI ihsideO td en@as
channel may be di scharged_. 30 thrqugh the_ second supply opening toward the

recei vi ng opeffnrystien ehxandl;wigy thewilityt gt irsicHipRlyetpenmed gis IiﬂdZIGGhe And, in

a second gas Whe! gRsndl -LiNg: i
conmbust i o% Ch%i;}b%%ﬁﬁé}; Ee pr e@leot}l?&n{éﬁggé?tl ongb?&?ﬁggﬁg%%md}aeg@mﬁéatﬁéver si ng
the pilot cofibuaid ssomhelmnndls,vdvbh gieatee aniforandtyanfatiie fiyel-atreniatuie catr bent  of

the pil conmqust i hanne| to the_ downstre ide of this pilo
conbusti? n c%ﬂ%ffd?\%?ﬁréi’é( tPredyce dhe equivalpat gatio F‘I‘@%rsg%eﬁmbéed@afﬁqq acr 0ss
the air curreghny QmbulorPink Qlso FAERMR AR FRRNER cohfBustiogach the -first supply

opening via the receiving opening and w Il eventually be supplied to the
mai n conbusti on chakneher, Nhe dumar tapparhtas, 1 additivhetof thel bymsr dipparétas ged from

th d I . i i th i |pot. ti h |, .i,ts. ti
i oduced | rib SR TBS G P S dreieb Bl s RB e, SeBE P8 R i g ey
be gui ded Vi acdniesyonaEivs i ¢aah bPifie plungitf 6F flrfiSufebpenipl Y opening to be

supplied into the main  conbustion channel, whereas the renaining portion
of the fidel gas not Theftis isrveas tespprly hiae maydievirpgdeshiantongspengense tauppl i ed

to the pilot éé&?%ﬁﬁé Blﬂra?iﬂﬁgflﬁ}st s@fﬁiy 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



the greater the supply anmpbunt and the higher the speed of the fuel gas

di scharged 15 fromthe second supply opening, the higher the ratio of the
portion of the fuel gas discharged fromthe second supply P&l #84to enter
the receiving opening. As a result; the greater the supply anount 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 conbustion
channel . Conversely, the snaller the supply amount of the fuel gas, the 20
smal | er the ddigposehalongrthe airi flovofdire¢tiont uBknegadn spite of thespriwisioh dfhtbe mai n

conmbustion c <. Theref or I N, t.n bove. bur ner apparatus, by sinply
provi di ng theﬁg‘[e@gnoésup? lgrfeﬁ’tﬁjﬁé'ﬁﬁﬁp*?’gln%ﬁ%efﬂ’éﬂ] Yation |ine having the
recei ving openi ng, Widrbovet)eh the pliiliey 60K ok Gy b Brfbs tdgeet hd1g Means

rym

of the fluid distributor rrg_g be provi ded.b. 5 Further, the anmobunt of air
f1owing in th&EoW Vikindkrietikemephe fshandling seechas|apsgmbbimay bretswi t hi n a
pr edet er gi ned rangey t. . it el at | hi ef.ween the
second sgqppl y openi r%élgﬁ%g]?t Hséﬁ?sg%)leeftg%un%?i%tgﬁ %?asn%@?%@wrg Eﬁ‘é%ﬁytﬁemr

est abl i shed. whilcmaintayninggrodasi figy tthihe swap bomiamtom thaphelt Farthereln gas from
the second s |y opening, the ratjo hetween the anount of the fuel
flowing to th‘g‘ptg?)g‘i? to:}g%ﬂ?lgﬁaa@ rsupplx liges, ghe hapdbngsuch 4s awinienanceand t he
amount of theasgéfﬁdlygpthpﬁkeﬁgfgéﬁﬁgo\;eg_the pi l ot conbustion channel nmay be
reversibly varied 1n association 8 15 July 2004 with increase/decrease in
the fuel supply anottherFomtditon td the huohet apparatus coherubtivmdescritie] abexte,ls

construction descrihed above, ..the fluid_.distriputor preferably includes a
plurali ﬁé of tg%ﬁ)%{ef' es?’elgbﬁ%f)f)§/ﬂ‘8;§’iq{f’1%§9 ﬂmdz‘il?tpﬁ‘&?’@d’r Pfetsielr@?m%i’f)s nbust i on
channel in a it @adH PRrcANRMcE FiRARIFNRicRlell Olongdthe PP BirQfioft RANAE Imai NAL i S,
by using the fluid distributors nmounted inside the main conbustion channel
with the pl urembugtiogchagnelso asippttys afiowf agwirlér Srprayidiegla swirlisgeforadite ect i on
away fromt hethgia_lpgﬁe&:ﬁpbust ion channel, i.e. in the radial direction of the

first and secon annéls, even greater uniformty of the fuel-air mxture

can be 10 obtai ned, Ii §ueh dliset sppareliscs thb eweldtindf bRvidertad §vdirlf@! foldeXo
generation retguc_t i on by | ean conbustjon and also for stabilization of the

ean cohbdust i BRar fo be waplieditn thegngin spmbyshian shangel tp gnbeaes the srixing degree bur ner
apparatus  petween the air and the fuel 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.
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construction described above, preferably includes the supply |ine provided
In correspondence to each of the plurality of first supply openings. 15
That is to say, as the supply line may be provided in corredp eto
each of the plurality of first supply openings, in conmparison with e.g. a
case in which the fuel gas is supplied to the plurality of first supply
openings via one supply Iline, it is possible to reduce the pressure |oss
whi ch woul d occur for supplying the fuel gas uniformy fromthe plurality
of first supply opeRrafersbly2@t The peftneof ithe meion@sbpstmi bhaanéloofi uthe her

| nprove the upiformt f the. mxture between.the air, and the fuel gas

i nsi de the n# %*Iﬁﬁméffﬂsﬁl“&‘_ﬁ%{ﬁéﬁo%@? éw‘ﬁégﬁgpﬁ@mﬁ@%}eé@ﬁﬁt’éoﬁggs, o)
that the pr e%ﬁhmﬁsﬁlﬁ&b@tﬁ&dw for phsvidingla Sading SURBtY PP r educed
whil e mai ntaining the | ow generati on performance. Further, in addition

to the bur nermippaphthggiranh terfud 2ps Ao thes thei drisatatierosfshe fisbsuphly opkningl

distrib ' f | 1 h h Ly Li
cor r espondi ng b PEHEPRR, Y MERRY o, MR AERE Jhe, BT B e, ERDRRRY i n
plate-like neehiap, e Spbaieehiuicdthay bdravi@ for hosrbuiag ieflagleanbiity ¥ithé its

pl ate surface o,rien%ed_ along the air flow direction. That is to say, the
plurality of B#BSPYOP§IeBs may be formed in the plate-l1ike 30 nember

di sposed within the ' gftgnq I.0 n ] |} ] ' h ir flow
direction, so that tAE:géIg]In é- Flsliag ?r%cg erB&glrbHﬁg W@%%B%Eﬁﬁ‘%eﬁﬁ@y be 9
| S July 2004 ahingmstimcbeafonmace.ne air fl ow direction. Hence, in spite of the

provi si of the plurali f supply li.nes, E}%is hardly interferes with
t he ai r?ﬁl ow. Moreo B’fﬂ}er’a_ %t tﬁ?‘?ﬂ?%lop?ryng)ﬁs DERETIRBLY | 1?P8§ednﬂ§/_tb"e e} ned
together as aconthugkth Mahibl Nwithén Bha{tﬁidn'ftsﬁdfgaﬁp@sg ﬂfef}ﬁeﬂg%@%waﬁanfdf&h as
assenbly nmay be easy. 5 Therefore, it is possible to supply the Tuel gas
uni form y relusirgaan sige phthedlow digdetibreonthe ok ygenicogtaiporpozaa itanftheodiréction he mai n

conmbustion ch L Further .in ite of the provision of the plurality of
supply Ii nes,&?ﬁ‘gtﬂgﬁkﬁ%@%ﬂ%oé eﬂ@fgﬁ?ﬁ?fgﬂe’@ggasassenbl y or the like may
be inproved. Furthefhat &, @?dlbx%'fe%i)ﬁ dishBngd) i Gst %ﬁ@?%ﬂéﬁin@oﬂﬁﬁ rsief 1 on

9 p

descri bed above, 10 the ate-li ke nenbers of the urality of fluid

di stri b&bors eatagprier distharaing el sani toWaslampreppstreans ideaefetheftave of
oriented al ongrdfe: GPhE Ar it HE bl8%ioR okl Il hir 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
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conmbusti on channel so as to act as a fin of a swirler for providing a
swrling force to the supplied air. In such burner apparatus, as the
swirler may provide the swirling force to 15 the air to beléll%.}pﬁo%d to the
mai n conbustion channel to enhance the m xi ng degree between the air and
the fuel gas, the |l ean conbustion 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 conbustion
channel and tiey pétlbetnecassanptosiniange thé gassepplymg niqans fod supphengthafiel paske nenber

i spostng ¢ hi EEErh I PriasS mavihe iRl ity Wi SHPlederiie COPERF bt  on of
the main conbpigbmnedpdEHBRNE broviddisbuph bfpdrdthkSwhitR BliREves ARthePRAMOHES 2

swirler fin. Hence," the fluid distributor and the swirler can share the
sanme nenber. M@mmeﬁrm@mwnomm achi eving the |rrproved unlfomflty in the

m Xi ng 5 perform as beco S ) I fication

and cost reductlon (r‘)h%% e C(l)nﬁg?ruc@gﬁu@fﬁnﬁb"‘&mﬁr e‘i)gsp G &he bur ner

appar at us congipplyitigifidansiBShé prossit Mentdn, indlie &stawttﬂg%baﬁi ﬁél@plmigrthe

conbustion channel nore downstream than the f| rst supg}ﬁ openings in the
¥

air flow direteh &1, thiongh thej uis fama thesepond bk eneningr therrdlet eersEoB0

oo 179,01 {38 AR qble 4 oL 1 g (1
Preferably, athaiw, gothtifirst ﬂ@plwh@»mgnnmpbbtmnﬁgmectmamednbem abbnez, to

downstream of _the flu distribytors, the swrler f |rrprOV|ngfIarre
stabi | i 56 of ‘ElFf"élargﬁﬁ]?erﬁ‘E]&i’Bﬂ%‘Y #1%&35“%“ ﬂﬁ%m the giry é‘F"(W?IHF}ﬁ&b& wirling

force to the Jeﬂt%etﬁéfnresﬂéqdﬁﬁn&f t1he figk u @9%6 é't'ﬁe'fugﬁ AQnhded . the

orientation of the first supply opem ng 5 si npl e. reove wi t hout
di st ur bi ng t hizomithe feband sapply loperfing &ito &apﬂbtworrﬂ)pstwmrc@annehmajf bekecaived mi xt ur e

may be swirl ed..f.0 ving. the flane stabLI y mai.n conbusti on.

Accor di ngly, Cﬁimﬁlg@ %‘Eoc%‘ g e E%&OFE?W@“W@}%%%BPE‘MR M nbust i on

per{ﬁrmance Wit fkl bddiRted pRRSsubd 1086, STHIR) theORBMHaREmM SanPb&r&lliakd Widli $posed,

in the main
15

relatively simple construction.

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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conbustion channel, with an orientation for discharging the fuel gas toward
nore upstreamside of the flow direction of the oxygen-containing gas than
the direction normal to the flow direction of the oxygen-cb’iﬂ@ﬂ@gﬁg gas.
That is, by preferably disposing the first supply opening with such 15
orientation for discharging the fuel gas toward nore upstream side of the
flow direction of the air than the direction normal to the air flow
direction, the fuel gas nay be discharged against the flow of the air in

t he mai n conbust i on Fotthernél theAsasa ofr the udpparatuk doefngetongisedawitht the fhiid wi | |

col l'i de agai nst, .each of her for, providing natural stirying and m xi ng of
the fuel - gas SRTIPHEr 38 the R FURRYINE BiEoet i RLUBEPen B AT he bR FHPAE5D and
peripheral di g6k ippdsntGhvdnlin PRifG119 HRlel AR BB Motind neftiber ¥8¥nst Wi th the

burner apparatus of the present invention, for “achieving the uniform
di schar ge of whighfthelfueli gasrdischangedp&ome éuelirst cupplyvénteing igtedlic nmimber of

first supply opsgnings.of a.snpl.l.di.a er..lnstead, this i ssi bl e by
i ncreasi ﬁg th%ﬁ%ﬁg?(?mhgnﬁgﬁgﬁig?dg’fbet S’in[]tn ,eWﬁVBB%HFﬁ@B&Therefore, no
25 significant presquss tm&ﬂﬁjtoﬂ@iﬁgﬁudhﬁni@ﬁ}‘g?ﬁdrfﬁﬂﬂgﬁn&ﬁﬁdﬂ it BPossip! y of

ue

the fuel, and the _m xi ng degree between the gas and the air may be
enhanced by uPj fallidenthetiel gasrdischarepd figmr disy &upply ppesingereainst the mikingie f uel

gas to be dis f i | I S:.| i bl e by
rovi ding ¢ hapagfti meht 10'8e difiils GBE) Yo AN e blt Riske BOSTHE' o Y e
ci rcul ati ng atenderédfutthéeramifegaircthe irhairscombustipnechanttebor if theodilos berhibusdeni t ude

t hat hargly affects the discharging of the fuel gas. Accordingly, it 11 15
July 2004 na C.be necessary to enlarge the gas supplying neans for

suppl yi ng the fuel M&mv&,ﬂﬁtrﬁﬁﬂxgt?&&ﬁoé@%%aﬂ@égﬁg&%ﬁ?ﬁcéﬂl shfhiBRLY with a

si npl e device. Consequently, it econe ossil 0" provi de a burner
appar at us whi memberhiigpessl dangttheperipbeiabdirestion of thi@eain garbestiin dan@sronnt . 5

A, 1 oM M e L R et e
suppl yi ng t hedirscti6l ofide fhdl @l enthe PRurkIRY be fifst RPPIY Bpfze e sSdR® kipphpeni ng,
the pilot conbustion channel, the receiving opening, the first supply
openi nglfo t hepepiendistohiied elongthe ppEpheeal direpsionhe first supply opening may be
configured, as desc %5{918' toag)a?fy%e ns.iging 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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10 discharge the fuel gas toward the upstreamside in the air flow
direction thereby to reduce the pressure loss through the first supply
openi ng, the fuel gas discharged fromthe second supply opéhiwhte®M4to t he
pi |l ot conbustion channel may be received efficiently into the receiving
openi ng comruni cated with the first supply opening wth the reduced
pressure | oss. Thus, the nechanismcan be realized with a 15 relatively
sinple construction. Further, in addition to the bumer apparatus

const ruct i on prefecablshpdvidtxbioe the firkteupply spenings pf theayeém combustiopchaheel abd| vy

i sohar g no- oo St T QRRCh ' e BTG ol ey Pustiom Chismel. by
direction. 20phbtngi e hﬁ:dﬁ%}ﬂrorﬁdﬁngfﬁ@en%% ffe thith TofBhstoh YRkl if Maphi ch the

first supply " opening nay be confrgured to discharge the fuel ‘gas in the
di rection oppeinggd tcopromide af&f@ﬂhf@lf%@t’ off Bust sipphheperings of hemal| dameter. speed

b he f . -t h ' | sch ' | m-zed h h
i ng. ddor cctapRc FRSTLT, hfogr HeSeRld ot e T b EE Sl obiBigne *can

be maxim zed Hgersfote] no ipnifitdrt Peskssuré s ARY Bea P HSbiigbnoh iRl suppigber abl y
I ncludes a m xing., praonoting nenber against_ which the fuel gas discharged

fromthe firstedighang theapizing dgerenbaswesnmcherficheas ore therirarychemhaiced By col I'i ded
to be diffusegynothe a#‘ﬁ W, FRERYSHEPheGRARAS) o?ﬁlel:\%gssﬁlle 1Bls HD
y rncludes g frng menber a

I i on
channel prefera u a mXin pronotin gal nst wﬁlﬁsch t he
fuel gas di sciwmplyegehingantienfaelsgns alindhapeabfrym3he sqpond aupplyospeingrihtyithg t he
fuel gas.into the pilot conbustion chgnnel is colljded to be diffused in
the pil 30" contiletcpBiushonramel ey § pofivelyorgcstyfd Methe TereiYIAG OPSEBE of t he

appar at us bei ggnaeibhdashnint fird 8% U(%Jegjn Q&%ﬁ&%&&%ﬁ&?ﬁﬁﬁo&@%%w ying
means in the present invention, the Bur nar apparatus “of the present
i nventi on pr emennghlthe menhhnisie samberiexlized withaurdbiively simplesonsigationst  whi ch t he

fuel gas discharged_fromthe. first supply.opening into the main 5
conbustion channel Farthiesy | edé’a% ﬁBBargﬁQ‘F’fB’sé’_ﬁgﬁuﬂgttﬁe%?’mﬁ%@?%n_ _
channel . That cdnStrdcfio® A¥scribdd oY, SHeREbEURMBuERXS BE0RA @metda:r%gmem&%r It s
possible to collide the fuel gas discharged fromthe supp openi ng

agai nst 16he mdtispg apingrptamngniedtheeysen-pentening gas frithe | gassupiiat t he
fuel -air mxtyce e)[fc%ﬁh%eﬁom the upstream side of the second supply opening in the flow
direction of the oxygen-containing gas via the second supply opening of the pilot

N

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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rendered further uniformin the main conbustion channel or in the pilot
conbustion 10 channel. Moreover, the m xing pronoting nenber preferably
conprises a ring-like nmnenber disposed al ong the peripheraliﬁﬁﬁé%@4on of

t he mai n combustion channel or the pilot conbustion channel and preferably
has a plate face along the discharging direction of the fuel gas of the
plurality of first supply openings or second supply 15 openings

di stributed along the peripheral direction. That is to say, the mxing
pronoti ng menber calutteerpthosechnd shselding inmepber ipkeferalybmmpissspa seanber

ti | i i ttentl the plurality of first d
uppl v opent rPRRt EGact 1 ¢ HeriGhpT frarand ol Soey SracptHB de A brbust i on

channel or t h#ireRiidOdf &i-tattaimif@pmel . Nanely, by causing the fuel gas 20
di scharged fromthe plurality of supply openings arranged in the peripheral

direction to colli agataigaaﬁsrtb@ secpnd ghigldwgsuembeseit df pessible toi employ ke.2vi xi ng
pronoting nmenper, 1{: | iple.to diff-use.the . fuel.gas at least in the
peri pher gl dinﬂri)ag Ht%frllkéo?) ' tcﬁéee%‘?sgfr%%eﬁls 5 {)n(r%}nfoc é”rilhcgl s ‘li—lls}? S?fle%?m?sf a L?@‘gtdzil st ance

bet ween the npofiidigofithe saebid gasneRpie farcanhstirdatn indhe bie SR CdiledRorsatapkMiclopeni ngs
s too small, this may _increase discharging resistance of the fuel gas.
Conversel y, i1 gpatepitfags exdending sue.g dherecond chapngl upsiearin g ainfgom g€ gas

may not be a ' S r | ' may be
cer "appr opr i hg gigod BAEL ARG Hort el Stion PR ekl JUPPARGE, T
and t he di f f usfitbemaincredibuston. chadheE un b kigrectionmottha te as mchifiedt hlatieomitheat i on

with the fluid distrihutor as the gas supplying neans of the present
inventiiﬂ tfﬁ”‘s&maﬁr‘??&‘)’bronoti ng member is 13 15 July 2004 preferably

provided for the fi LEisHRALY oPRRVIGIS ! phiSIEREP IRUS ORophaNgE! 10
be utilized for diffusion of the fuel” in the nain combustion channel. And,
by provi di ngeossiblend sestmngt wflowofithegpingordhe apstredne side ofithe airiflost disctichannel |
it may not need t. rovi de re unber .of first supply,opepi ngs of a
smal |~ di anet € %@@ﬁ%@gﬂgm %‘aﬁ‘é&%@%@ﬁeﬁ?"é’nﬁ §%$P@V&§atvﬁg’r%tb%ﬁieggaé‘qﬂi amet er
of the first syfipdyin @ReHlcbEombubied eHaBhd, ma@bﬁkgzrplpf—dpﬁaﬂaty A REHeiFdWwSS My

occur in_assocliation with the su(iopl y of the fuel, and_the m xing degree
bet weenl?he famqungasainiyo tivsespid gasysupply arfdast gt ty distribution ratio 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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utilizing the air flow Further, with the reduction of the pressure |oss at
the first supply openings, the fuel gas discharged fromthe second supply
opening into the 10 pilot conmbustion channel may be effecti &fyy2B8dei ved in
t he receiving opening communicated with the first supply openings with the
reduced pressure loss. In this manner, the nechanismcan be realized with
a relatively sinple construction. Further, the burner apparatus, in
addition to the burner apparatus construction described above, preferably
i ncl udes a segbflgwisigiintodhegitwartheflow of thelfselams usyibegravselyddistedaobeant of

the upetr eam ShaaReRts e i ARS OF e ARl gt Riot HeBuR corPeutfon of
t he oxygen- costiaahdli 4@ @8Spidet RoinBestivR CPBshe YRH Ve ABRBELN Do Fhriked SuRi thet

conmbustion channel to the receiving opening. That is to say, by providing
the second shPrsationgonditaneef trburpes appsatiseam 20 side of the second supply

O a3t o' e 5 oo Ol AARkdAN SRR AR drbleBnCRARLL U bhGih fh PoCOTeS

possible to restrict Inflowo € second ¢ area

from t he upst adjesting ttebdnfidw tdiditiohlofthe Ry SIoh @i a8 fethe sdcbad gd%)éu%lﬂy
appropriately adjust the inflow amount of the air into the second gas
supply area. &8 a result, in the second gas supply area, the ratio of the

fuel gas reaching a 'E’iﬂ]i@? t ' . adj ust ed
appropriately, so that tﬁg§9| str %&%?%ﬁﬁ%?g@ﬁﬁgﬁik%éﬁg&?g%@ggs %grqnthe mai n
conbusti on chtémnplhtediky toembet] ass thed s¢cond wshielditge memter adsi propesed dipyt itlds of t he

bur ner paratus. FEurther, .as this second shieldjn nmber restrjcts the
air entering Wm@g’&’oﬁﬁ %nglo’éﬁg’gﬂﬁ“f“%of g‘gg‘g'ré’érﬁss g dnilgyy

enl ar gi ng t hecidAidR bethe afr ifth he s@&nﬁ%&%ﬁﬂp@%lrﬂay%%.ugﬁd. the discharging
speed of the fuel gas may be reduced for “reducing the pressure |oss of the

fuel gas at the secdhd suppiy thpainivmy. flaw visthgdpgning tlarosglr theglatedike second

shi el ding ne . MTRLL.SES. - mber . di sposed across at |east a
portion of t%%@‘é%ﬁgﬁ%g@%ﬁ p%??‘{ag?@glﬁﬁggﬁers SoRd g5 F‘fP@fW%%N%W%ﬁYi on of
t he oxygen- coapiphiphitely Haging thabpdning, Ss pORIbRELOIMLE tHeahih BOhIEIIQRs it 1S
possible_to enploy a e.g.. 5 flat-plate-like or curved-plate-Iike nmenber
whi ch i 43di spRpsEng ferssend gas puppbt arga aghlewing thipughnthe seseiving qpsring apdl y ar ea

upstreamin tfe RlahhoW¥pdlih&ChiChe Wn ‘Winblstion 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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has a plate surface extending, in e.g. the second channel upstreamin the
air fromof the second supply opening, froma wall portion of the gas
channel to a wall portion of the main combustion channel, iHhMuyZ04ection
normal to or inclined relative to the 10 air flow direction. In this case
too of providing such plate-like nenber described above, it is possible to
restrict inflow of the air fromthe upstreamside of the air flow direction
in the pilot conbustion channel, for the second gas supply area where the
fuel gas is disghptgingiresistantes e Hischacging of theofret Ilgan el , bet inbibekd by che

i ately.adjust the inflow.1l t of air,into, thi d.
o ren, aiHie rolbtne, 1 GEE B e 28 BRY: b SsPred 18 T Mt t he
mai n conbust i @nlkREGH GanNEnly RRmkhbRIFr& QIR bhBihgs hﬁ%ﬁ&@a cloSery tR&piRed] ust ed

u

to suit the operation _condition of the burner apparatus. Further, the
second shi el deapustiorsbiangsl.ef er ably conprises a tubular nmenber which

surroundg a portion g ppl c ea. 0, That Is .to say, the
second sﬁi el di ng ner?glérre}‘ogegyﬁgfeigg&gv&zrg f(b%rn%él%o?rlpﬁog& %gqﬁelc%/alsirﬁ%}’rﬁ%al or

angul ar t ubul suppheiTbtirelyhincihe exdiden diredtioanoft the Mk onitfisiidi ehiatnelo{thd he
second supply,opening toward the main conbustjon channel to surround a
portion of thdirestemndistantdion thspiigt combystionchange) to prqvida thegaled pembpation uppl y

area surroun %réﬁlﬁ-h . r, i : 0 ' romt he
upstream si dgﬁ?rda?is er eggtyit}g%kggo ?@?F%@géngwﬁsgg It"ﬁ\gled%ag% ﬁgrﬂ%% Log“;

di rection of ¢dmebuktiml logthepenatipnptibe Adyl wast raaly be Hilpplhiedinorerte thespontion ofAhso, at
the terniynal end of .the tubul ar nenher .of the pilot c usti on channel ,
there is”pr ef@?lﬁt?P?‘bF%’PﬁﬁgaI’&eﬁql‘?sﬁ tg&ﬁ@@ﬂ“’t’%’“ﬁ'ﬁ@ %@ne?ﬁ:gwﬂgfcag | ot
conbustion chrAREhbhdich Meads TRANE. BADTBHARLY wath 88 A ARAMLYLY the ¥s

appropriately setting the 30 widt_h of this slit through adjustment of the
hei ght of t hisipplyingiregansefitbe prepent invention the fucligasdot the maimeasntpstinneoey ng t he

first and secgn |y eni ngs,, t i nfluence of the 15 15 Jul.y 2004 air
ot ng i nt o TP RalcoRRRET B mecsty RO i sbSibus doldlidns”aq; uet ed
to be advantHgeeUsgiasftcitRs iysie dbliittdd@fer thé tvitle@bmblidtioh kel raips. bet ween the
mai n conbustion channel and the pil ot conbustion channel may be adjusted

to furthér suit theFudhe: te stfingontithy dicloreing aepimeerofaisafial ges is
Further, the SecoBfl S5HeSlth Mt TeAOS bR L LA MVl Eld UGS LR ARG RE: T O

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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adjusting the inflow condition of the oxygen-containing gas to the second
gas supply area. Nanely, by defining at |east one circular, slit-like or
pol ygonal opening in the plate-like nenber as the second shi BBty nenber
as proposed by this 10 construction, the inflow anmount or distribution of
the inflow air as the inflow condition of the air into the second gas

supply area may be adjusted. That is to say, the air may flow via the

openi ng through the plate-like nenber and this through air may flow into
t he second gas suppiPyrtharethe seiting ef thsydischmgingpesistarsieyof ftloy friehgast isaloopeni ng,

it i bl | ust.th ti.o of. th | 1 ing th d
gas suppty ar 85 St BiaivderdPsu e el R il i gdRRy itk W T et
supply openi nq'yéningmptréiefamyisa t6 8FHasd Riteh B4R Ble diRctidH dorkiigo ARG | ON

condi tion of the burner apparatus. Further, the discharging resistance of
the fuel gas 9dirstoneithe euigen-rentaning seyipite v spmbutioe chasngasd alye thet t he

oxygen- cant ai gj | - . | ACr eas .pei ng

i atant Pr om PFanetiSyeS obbEh B3 ok 53ty el iy Dby AEREREE of Beip o

const ruct i on, distast theysloncabdtiat ¢hafingt.hannel i ncludes the plurality of first
supply openi ngs forglgqhe_ fuel gas diffused in the . direction away fromthe

pi | ot conbusti on chaffdp o ahdYdrting heghscgaremedirectivnot dre theleas from theas from
each said fir ' - i ng 25
Gas i et oo BRI HaBET) Bafli b 8o BRRS Blfelh dalino ARG, SORMANT 1O,
c?atnﬂel . Wt h?e:ﬂg%dmmmof ﬂenbanhaylrfagl gnﬂafﬁm?f}m?eﬂ{\ﬁ efa;:i_etﬁrs?asp;jlﬁl hi gher
a e tjme o e rated conbustion l.oad, .at all of the first supply
opent ngd' nevnetide: HE e B Sape dHte g eSanst et FBrriERGhnol
over coni ng t he dirSHIGRG braster 88 bFdrM}CAen @ﬂaﬁfs‘f@llhﬁpzy opMifis hberatPRliyi ng

pressure of the fuel gas is |ow at the tinme of |'oOw conbustidn 30 | oad, at
those first sdipfhpsgingrenistangs obthefuebgasai n conbusti on channel which opening

di d f ' tion.ch d i des. hi gher 16
15 sty 2004 di oxhar SihgY Puiel aSTRY Bl Rl BBEST R B Bl rRingh " ey e
i nhi bited by tohentitlioagdar gefgise BoicatcrRdRingShsti@e pilve chMBlstioRshamayl, be

di scharged to_the main  conbustion channel onl % fromthose first supply
openi ngd?di spldarggossistance; ioe thy fusl sacmiay et jeb greateaferethose first 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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5 Therefore, at the tinme of rated conbustion | oad, the fuel gas may be
supplied entirely in the wwdth direction of the main conbusti on channel
(the direction distant fromthe pilot combustion channel) 1du28¥ de t he
rated conbustion |oad operation with high conbustion |oad. Conversely, in
the case of the low conbustion |oad operation, the fuel gas may be
supplied nore to the portion of the 10 main conbustion channel close to the
pi |l ot conbustion channel than the case of the rated conbustion | oad.

Furt her, in ocafnthé naner dwbevandhoutéretubé, ufod thei gatsrsupplycareaa sheteethg disel gaappl yi ng

means of the present .invention, the fuel gas for the pgajn cormbusiion nmay
o1 gni ted arPRBAON SRR foPRESR R AL SE] 9 UPRiel Aedsdon Jftgs
condi tions. J¥RRGRm tHeGihef fbk Gh@ e YbuRiibe Stk pértace R¥ShldM8e RbsiGhe
conbustion | oad range. 15 Further, the setting of the di scharg ng

resi stance ofait fiew.fagdhatdhe gassmappereadibhdiffusndriewsiddhe pwiar side off the maingi ng
angle for the . ' AT S ly o LNng, toward 1 he
upst ream5 Si deco:}ﬁnt%%thog' OV‘\all gﬁqérﬂélgﬁ ?élﬂe ’5)40': f%{glrgb%sﬁ@g?gﬁ@nglgn Oéﬁ]r.ﬁs ﬁ%as%stﬂef n the

mai n conbust i mixirg ttnedn the itk giariotle ay ilgdd e dhdh atthbistionchdniel May ot
conmbustion channel. 20 That is, according to this construction, the

di schar gi ng dA¢f @®lace unifegmiyy dherelys do Achisre Howi NOxX gensmtionoise then gpaitowar d t he
upstream si de, L lfyg f1 ow direction of the air in the main conbustion
channel is decreased continuously or stepwi se as being distant the pilot
conbusti on channel . IfViht Hu¢lhgss, cahHees eeadily diffisethpd yheopwted sids oflitbpasdd away

fromthe pilot conbustion_channel rather th the first supply openings 25
di s_posego adj & S'}%"l’ﬁ’f"?ﬁ H@o&‘ﬁﬂ’é‘{ S&?én‘?fgﬂ"‘enéﬁ‘ 8?55%%%@“{5‘&’ Yiel gas
agai nst the dp@feOtnay/ Aliliced! N¥Reri H?‘ei gxevﬁﬂyh 68 37 hYudP e hfNGE 9T eater

di scharging resiStance fromthe air . nce, as the burner "appar at us
havi ng this cedused, fot éxemplei Aspapall thegpressup pisyinthe giseupplpng grsnsoay he
portion adjagent .th il ot C stion ,.channel re at the ti of . | ow
combusti on | oaedrefiﬁcaeﬁ Eﬁ’td @ﬁesu&i‘n%éw S"p5 ey %atse%lpggg%%ﬁ?t?“f% oL o ¢ hat
the fuel gas dogfpaéthe main conmbustion may be ignited and conbusted in the

pi | ot conbustion under the advantageous condition. 17 15 July 2004 Furt her,
the setd?ng of the Anrddnspgbingtionewitlsthgdhed distribyfer astbe sepypplyingsrrans such

that the di S%%e%ré&nﬁh?&ﬁg qgﬂ%fqi%n%g%eag@% é@?&éfg%ﬁ? ﬁlgﬁéf?'r%}o of first

supply openings s preferably se noreé up rection
normal to thehé lroste 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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direction of the oxygen-containing gas in the main conbustion channel and
al so that 5 the opening area of each said first supply opening is
preferably increased as being distant the pilot conbustionlt 84 . That
is to say, by setting the discharging direction of the fuel gas fromthe
plurality of first supply openings to be nore upstreamthan the direction
normal to the flow direction of the air in the main conbustion channel, at
each first supply 10 opening, the fuel gas nay experience di scharging

resi stance i NOxngeddrationdi rection of the air, and the greater the opening

area of the first s | y .openi.n h reater this.  dischargi resi stance
of the fuel gas. ThEﬁ‘qh%’s}“ﬁﬁ@#}@’?%%%ﬁ'%ﬁrp?ﬂpﬁ]au{sﬁgn%@ﬂnn‘g“g%é’a%?vet he first
supply openi @&ﬁo%@’eﬁ%&é‘iﬂ@ﬂﬁiaﬁc&%} SEQRM BR dpRfihe 3eRAST tHEIFRY selhphy ant the
pi |l ot conbusti on channel 15 di scharging resistance for the fuel ‘gas may

be set great e?PeRing anf diselissi shiglding piempendeined glongitegyas Sow alirsgtinrafithe he pi | ot

conbustign c e t M u ) nj i scl.osed closer to the
pi | ot co?rbusp?%ﬁ é((:)Hg)nne .H]%ﬂltéérleaﬁgra@, (%\%L%(lﬁ "?iﬁgl tegg)?r%%lf %lésgt)ﬁ'é}?pg)( VR T ng this
constructi on, defibedinGhid difeclicteinag 88 to1hy glegterStipbr &daltto 0.9 4@ saoilkd s cl ose to

the pilot conmbustion at the tine of |ow conbustion |load than at 20 the tine
of the rated ¥5AWI& 1-6n | 0oad. Hence, the fuel gas for the main combustion

may be ignited and qpubish g Und%is b%f&yéﬂttﬂ@mssu@gpgd@g@g ahd thd'e pi !l ot

conbustion. Further, the rst supply openings are p configured to
supply the fsheddiggmmembtomapepdeifiedtwittnafixed aingag Nahelyditheeszttingrofahe t he mai n

conbustion channel, . 25.di stant, from.t he pi.l ot cqQmbust.i on channel: and a
first sifer ciAEP ke rO-;gsm??Péﬁ‘@F @%ﬁeﬁﬁaﬂéaﬂﬂ _05%%%% SISRAsey of t he
air fromthe JapsbiaRéiséidifg Mater.t ba té oifer ﬁHnHFﬁIé 's&ﬁn%)fﬁfé &f@%atﬁa (c/d) o the

y

first channel, for a first gas supply area forned b uel " gas supplied
fromthe firskS gwenssthpighy distones begzeanribé fiest sielding imembemimdsthe edgeodfdmel . That

is, by prefer L.di ng. the burner apparat he inyention.with 30
the 1175t shi BRCURGY M e cobel B ABRRE o BRE st et
upstream si dehé Axial Beeclibfi off |teVpillitr @eibugibnOdhahitd, MBbtHerCHBHAYSTI MO aglaRNNEl ,
i.e. along the axial direction 18 15 July 2004 of the inner tube and outer

t ube, f_@)? th@%@@fﬁ@@%ﬂé&%%ﬁ%&@uel gas is supplied in the main
conbustion channel, gihgqhUfle @S HARkLEHe Brd B Goelin: S5 b Miclding

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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away fromthe inner tube and the outer tube nmay experience |ess influence
fromthe air flow, so that the gas may be readily diffused toward the
outer side of the main 5 conbustion channel relative to thelpfupi004
conmbustion channel. For this reason, the mxing between the fuel gas and
the air inside the main conbustion channel may take place uniformy,
thereby to achieve | ow NOx generation in the main conbustion. |If the fuel
gas can be readily diffused to the outer side of the main 10 conbustion
channel , the di schaflyang wpeay thef fitshshielding gmsaber nayeextends tin she phain

openi ngs may be .reduced. The L he. suppl ressyre of the fuel gas may be
reduced, for %%?é%ﬁ‘%l&l © W@@&FP?@W@‘F%&@E&@FBHWQ@LWOPH a"&ﬁls S dPbpl yi ng
nmeans may  bethe @i Aetedtiod Jf R iGNl B8SoRer thibtarldRefeidBR! ik REnRANS MRy
be formed conpact. 15 And, in conmbination with the fluid distributor as

the gas suppl basribe fiwshand second: ¢nds ps #s epnosechensatin the extending direétionr i4ng i ng
nmeans, 1@ sup ' t I S # . the royte fromdthe second supply
openi ng, 9t he %hydgp nggﬁ@hgﬂﬁgﬁﬁ%h%%geéﬁé%{}%s be?‘g%egi%ﬁ hats ﬂ]dgpoeftr{geﬁa OPRRE £ r st
suppl y openi ngnds and fhe opaiing widiufslid st sepginopdningds the first shiel ding
menber is provided as above for reducin the_F(essure | oss at the first 20
suppl y opening, theNemsty, ghthe gy endsiof i Tirstshiclding manbasdthe opmengd asgBei ng i nt o
the pilot co o > ' . | & i

recei ving ope%agﬁdog%n@%%?g%%l 't {rﬁgﬁﬂg@g}ﬁé%% %%dﬁfﬁ%&ﬁbpﬁrt he
reduced pr essemdaphfem the fist supplst dpesing mayereyprovideal ;s teosesdndugid] and thé t he gas
suppl yi means,, t conbust.ion condifion of e nmain conbustion in the
mai n co_ﬁﬁus; iwﬂbﬂg_ﬁ’ﬁeﬁc}“ﬁa ip e pesiphersh diesction Oig}?dpﬁlpcfﬁm%ﬁswec_hme t
combust i on i Npb{ge Rlebidled FLERID AReLARAEEAtERYan ]RE oﬁﬁﬁnmﬁmﬂa@hﬁt y.

Moreover, if the first shielding nenber Tan assure the diffusion of the
fuel gas i ntsipphyepeingingberparipherahdisiatiom élhat ishesayol seitingrthe wilth of thé t he

m xture of th i r; and .t he fue be,rendered const ant any

post £ on i n (st o en s et Bt BB R b R e TR o e P e ence

as occur r enceagafnsi € filel 'ﬂﬁche@geae&@ﬁﬂfe&irst@@%my dnfHig t6 &2 rhen atAbeeh SO t hat

t he contl)gstion can takeﬁﬁgl ace with reduced 19 % JU|d¥ 2004 NOx generation.
s

channel can be avoided. With this, of the velocity of the discharged fiel gas, its

=)

radial velocity 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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Further, in addition to the burner apparatus construction described above,
aratio (c/e) between a distance (c) between the opening center of the
first supply opening and the first shielding nenber defined> 8684t he air
flow direction of the 5 main conbustion channel and an opening width (e) of
the first supply opening defined in said direction may set to be greater
than or equal to 0.5 and snaller than or equal to 1.5. That is to say, the
di stance between the first supply opening and the shielding nenber may
speci fi ed wi t Howeeerfinxest thadiffasioiNafrihiefyel ighehasakevéloppdalreadyein thdviriaity o (c/ e)

to 0.5 neans that the.fuel..gas fiyst. supply o i be di sposed

adj acent the gﬂﬁ%&%@ﬁa E’H@n‘ﬂg&’ ‘rf“bﬁlo\"hlé (’8{’)‘%@#0 ﬁgﬁg‘? raﬂﬁ‘{ﬁ)s/tg?rﬁon& sind gﬁe ratio
(c/e) to 1. 5dmalstot fiffise e MESEANEEHBEsRRBs 8 bF i ndll ebdbngosrenber
and the edge of the first suppl_‘i/tbopenl ng may be equal to the opening wdth
of the fuel selppng. bpwwh sepei the widih ofstieacodil ead miap he oft as he. Pioub? timesbust i on

channel , zin o 10 ial 15 .direction of the inner tube and
t he oute? tub%gﬁayﬂ%gﬁgﬁﬁghP%@ggﬁéﬁgﬁggmﬁgPﬁeen the first supply opening
and the shielding meibéis aens#eGdh] a8 paRiieto inkredRYlcbRaROBS idBkee b
mnimze the influence of the air on_the fueléﬁas supplied fromthe first

suppl y openi néiffision of fe fagl gasda e sadia direetioarnfdhe muin: sprabusey chanmel.

unifon-nity f e ' ) Llon. cngﬂln e
fin-ther assm%&gﬁaﬂﬁ \?\é Eer&?é%d&c?myﬁﬁpmgﬁgéﬁ%n | n%rﬁﬁe@sﬁ‘éﬁ?n
conbusti on cachahmel ahdyabe adhde Fmifotne rand ilow a0k tgeneration tdnebd ugatiedd apflar at us

construction descri bed above, the first shiel ding nmenber preferably
conpri sgb a riSRBEPe b &8s %%@e@ﬁa%ﬁ@mawﬂb@&ceﬂpweel%e mai n

conbusti on channel = eykRAS 2l o' tREbUG aBbdriths SRsERRBH AbdcAPABINS! . One
first end of the first shielding menber ofi the side adjacent the first
suppl y openi nepllewstubulay fuel sugpdyingmembert Haging @ popive mall pditioe otayda atdichehe mai n
conbusti on Charﬁgellé:fstth ot her second end has a width (b) along the
peripheral  dPrectPHPPYRBYEM st supply opening has a width (d) al ong the

peripheral directi oThatdBeb sag, 4s3rbose@belihelpéseReRdngiRicBonMitihb pbhs &gl sai d
wi dt h (d% Is greater than or equal to 1 30 and smaller than or eg.}légl to 3,

and a rafio (PpElynganemey isattaghed tetthe fisf senply epening for thetfuglaps.ithe fickat er
than or equal ga%?na?r b%%gadﬁﬁ?)l Jli?ghaltg}g@ﬂ)r&{gh%}%restfgn%ed i%?heléalljﬁlolré{onZthée

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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That is to say, the first shielding nmenber may extend, in the main
conbustion channel, in the direction away fromthe pilot conbustion
channel, i.e. in the radial direction of the inner tube and>{#e2084ter tube
and preferably this nenber has the first and second ends as its opposed
ends in the extending direction. And, 5 this construction may define the
rel ati onshi ps between the w dths of these opposed ends and the opening
width of the first supply opening. Nanely, of the two ends of the first

shi el di ng nenber, t Faertmanadditiomtd the busiedeppadieoendtructien ddscritted shoyd, y

opening may b ravi.ded as t first .end,,.and.the other, end apart fromthe
f!or S![ gupp?/y @B@Hﬁ:ﬁ&%"ﬂ?@e f)rgwicﬂlélﬂn% aﬂ?g%glg{}%ﬁlgm%whlg‘lhﬁp{ d@n wi dth of
the first endmknndik@oRBhdtRACHAIn h8 hifds Bk fRE il op@iUA! it9Rufehannel

may be specified to be one to three tinmes greater ‘than the opening w dth of
the first supphse epénviieh iformshibengisr iplaisrinlet duete@ni examplehef an ©xygensay, by

setting the w . | [\S nd. great.er t han.the, w dt f t first
suppl y o;B)eni ;\%O%E%%%%sq@gf {hliclii%lr'lg%lg lnghee a ?uPpga‘gFﬂ@teﬂl? Re&P B{J@ﬁle ggﬁgﬂle

di schar ged f rawsippBridg msdns 3 Pl Kﬂcﬂﬁﬁﬂﬂbﬁﬂioh%hbﬂﬂﬁl,rmﬂ Raid QlidiItinG nek@as channel
can be avoided. Wth this, of the velocity of the discharged tuel gas, its

radi al vel ociBrgferaslypBichdes, darsaidle dislibyting membgp) 3 speeng upply engringwWieer eby t he

uniform m xi %Iﬁ% : ' | | ] be

i mproved. On (?Tg%ﬁft er frllé,gse%r{%dejﬂiv%%fﬁﬂ%?u%tﬁg i@gégnélu %ﬁﬁ%&dﬁ%e%

peri pheral diireetidri aftheraly idsdestht air dnlbietugt, @abmmunivatiorolineefpo adceivingGher

smal | er .fhan or equal, to 20 tine reater, than the openi w dth of the
first s&{%pl y fic‘)}ﬁle‘iiﬁ‘ cha%egﬁr@%'g‘ﬁéecﬂp‘i @%ngdw_enﬁlﬁénq gafing gdo g]e SPRIBY from
the first supfedin®@PRRAIaEcdinh L fhe cSRRMShE ]'I{éh:ﬁéya Low out war d
in the radi alodﬂgli rg’(%tﬁi c?n (\:NI t hé?cr)r%éri&g’ggfr%“lﬁgss di ffﬂtljés}ﬂon. Ho%gvdgr%?boghglwto t he
di schar gi ng syrpesingfto tthe séagnd sypply cpening i witls 2 predutkirmined sdistade @iativhie r adi al

size of the in,_conbusti,on.channel ., there nmay .occur .a 25 difference in the
G 1t ust on corPiooRans sttt SR0Gun. Wil bR FRPE St PR bt RS of tne
second end. I\ﬁaaidﬁuplhyoﬁéﬁr?,ng the amount of the air to collide against the
fuel gas depending on the degree of diffusion, the equivalent ratio of the

fuel -ai #5 m xture napatidtorssrdae digtribyting membertip orefabln proided intheunain
corbust on Shape iy, A ekl 081 S BRCSRERRRERO P 00
col | i de agai ndistribiitiagimeedbeg fid irs@dadng the alrriigto drgilot entiktion dhagheblidftes , t he
whdth of the tﬁg ge%gr(ljd s?lgglyrz)%gnigg fosre("igscl?asrgi%lg rtl?e' fugllgas 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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15 July 2004 However, in case the diffusion of the fuel gas has devel oped
already in the vicinity of the second end, if the air flowis caused to
collide directly thereto, it may be difficult to diffuse theuddP4gas to

t he outernost side of the main conbustion channel. In such case, the width
of the second end may be set as e.g. about 2 tines 5 greater than the
width of the first supply opening. Wth this construction, it is possible
to increase/decrease the degree of diffusion of the fuel gas in the radi al
direction of mhavingppenigtbbe sunpliedtodhenahin comhuastioh chanpelteventaallyi val ent rati o

S L T
suppl yi ng meagfnig fR&NHe Vit Ninfee diRgdriRr aRfUER bOESn MHHERLA . inkd) i tion

to the burner apparatus construction described above a hollow tubular fuel
suppl yi ng neniPBENWHECALAY lige yir Bgsecgiying ppeningomayde gvidedtto soh st sepply he fir st

supply openi : | . resent construction, if
t he porogs f[}%:ienﬂ;?g&ls:)%%u gﬁ%y%%’gf%%gﬁ%a%ﬁﬁﬁgeﬁeﬁsé el(ftg?rqﬁﬂﬁﬁ“fy

openi ng for tpeetidrusdt igasincddiato the keceigity dpaning enagrhacupplied vl seharigrd t hr ough
t he pores fo(ri}ad itg ttie wal |l portion of the fuel supplying nmenber when the
fuel gas novedct P thnatlotrembuston channel nAgd, the greatss fhe amonpluandi the geatshnel , in

ot her words, 4 | | ' of the
i m combust i a Al AL P e ol G R ol Plhe ook G B,

uni forml y ovehe higheetheimto phihe motidust thenlichapakfuel s inhbdyced tintb shelesi r ed,
however, . .that_the porous teria sed in this constru qﬁ'lls n_may have
coarse Pores HEYREIPHINES gg%ﬁéﬁ* toffie greatrs s W@Plﬁraé%"é]f}?%tc (s%gelﬂaﬁﬂli%el

supply. That Higher tHelidtiitiof il of R ERADRY thé'5i88of Re Rt S BH%E{ILH tiizon maybe
such that it c%?\ restrai no_easy di ffusion of theofueel gagﬁv\,h n t%’ele’f uel gas
flows 25 out viatlpssideofthemaimdiogibustionebaingh. Coviersehystha mwellerithe maemt ofii s f uel

suppl yi ng ne ' pn.the fl of .t he.ali he e r .omy have
such pores ars\jER %F‘fpé %%?/R%fﬁa%th(l)%w?ﬁl?es&\él\{flguqqn&%m ﬂ{tge ﬁﬁgg?sntggﬁ? Ufeof the
fuel supplyi ndf tieandie combiistish elianhelel suppl yi ng nmenber is provided and al so
the fi ri% shi el ding__ nepber is provided on the upstream of this fuel

suppl yi menber, t heereiges igdlae bumerganpaaiyse ther distibuting meansiafdbe fluid t hese
two nenbers 'Q.EOHHMCI}@QizE@WﬁtﬁlaisﬁlgﬂleYcﬁils M5 he fuel gas to be diffused
S

to the outer side of tthe main conbusti on channel .
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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22 15 July 2004 Further, in addition to the burner apparatus construction
descri bed above, the fluid distributor preferably conprises a distributing
menber which is provided in the nain conbustion channel and’ #f30fes the
first supply opening in its outer surface, and which forns therein an air

I nl et duct (an exanple of an oxygen 5 containing gas inlet duct) for
guiding the air supplied fromthe supply line and the air supplying neans
to the pilot conbustion channel, and said distributing nmeans preferably

i ncl udes, i n gwhklHeisg nsedas a ngimenibestionchseebad theipthenbetpaneday o miot

di scharging the fuel gas into the ajr inlet duct .in.a directio

i nt ersecting ?%ébufﬁl?ﬂﬁ%a?ﬂe:l’g%etrp?}ﬁ 08?"{“?51? n ghannel aad the pilgtcombustiqn ct, a
comuni cat i onrebdivigg e suppBEbLY ARy gad Forl QnibtRlingd AS bahaCHRRA8E hbpdstpe second
supply opening and guiding it tothe first supply opening, and a receiving
openi ng for tmn@@nﬁmn@lagqmﬁd |2t wge cind pdstbel imner qubsid itenouteppbsifoy to the

d I [ ] . t 1 ned di stance rel ati,ve, .thereto in
Che i sorng o! TS edfe Wlelh Sl cal I A5 hdt St Siolidl 476 feioh ¢ he
second suppl ycopjmistictgchaddel, Eédmrhén §uppBacdpening €orddisdhbighigt the €1eBANETthé S

preferably provided in the main  conpustion channel and the wall portion of
the air inl et88shannelipsad comuiogshqmmekiroratherupsiram yide indhmlew disectionof oduci ng

the air into [ f i ' t S y

openi ng for dreorh b GA ipt of heRF DRk Difinel D HGRE0N SERY o
portion of t htbedliow dirdctdn dfithe dxggaedniansingl gast dfethe ngdint cdtbustion okenthel; defi nes
the 20 receiving opening, . osing tq the secaond supply opening via the air
et adlt, 159 yermRon ShAiieg mebelucuiisges S nflev momtalthe yvase

di rected. AndyonfailiSy ERC EhY h MBmnRREMs y wHAN A .

conmmuni cati on Ini ne vmrgtﬁ the first gdgp%Pg@o%rgﬁi ng g’%ﬁéﬁ ?ﬁ&%g% ter
surface of t hlirediiest of thgtfuelggasdive the Tipstrearh sjdet inethé¢ aiz| flayadirsatiopldfele t o t he

supply line inside the,distributi 25 menber be .di scharged fromthe
second suppl y&gﬁ?ﬂ PP LR g {?(g’éél?ltsn ’EmOBpgélﬂnﬁﬁd’pS?’n% E%% &’W‘H‘P"et duct .
And, in the gasmslUpply area where the discharged fuel gas nmay be present
in the air inlet duct inside the distributing nmenber, a portion of the fuel

gas trafsversing t Rarthgrr prefaraily.divc addidign e tharbumsd aanugtopyconsimcien current
of the air | M3l bl skl Al i Ba B 8 tnafPERMRAAG HERAT AR sasd! | € Lhe
rest of the gas may o

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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through the air current of the air inlet duct to reach the first supply
opening via the 23 15 July 2004 receiving opening to be supplied to the
mai n conbustion channel eventually. Mre particularly, of th&uydet4gas

di scharged fromthe second supply opening into the air inlet duct, the
fuel gas portion introduced into the comunication |ine via the receiving
opening may be guided to the first supply 5 opening to be supplied to the
mai n conbusti on channel whereas, the other fuel gas portion not introduced
i nto the recethe pinguoge ntrodueed jin the pHotplibastioni chadriektoatach ithe aét introdueced t 0 t he
pi |l ot conbustion channel ., And,. the greater .the amount and the greater the
Bbeed of 't he LBy PomHEIRY chanE B S tiRehp B GHAE 1amDROn TSy
openi ng, thesRj@hg;. the ratio of the portion of the discharged fuel gas

i ntroduced into the 10 receiving opening. As a result, the greater the
supply anount of thdhéngre, regreatdréhe supplivemotuntenf dhesfireli gasitoi the gasachpmmebf t he

fuel gascto th ide of the.first suppl ni, N |.e. to the side of the
mai n conBust iﬁ %‘ﬁﬁ??gﬁr_tﬁ%gﬁ%}éaf% ﬁpeoeﬁh‘}elf @%ﬁle@stﬂﬁg‘ Weothemet SURRE suppl y
of the fuel ggfninghe theovsdimb ehanelt ﬂiehﬂ%‘ie@fheﬁ@ﬁd} of &fe ﬁlﬂe%afsl%@ichﬂlgsché o the
side of the main conbustion channel. 15 Therefore, in_the burner

appar at us, t heomanen ¢happgl pp gherpsireantyide efehe mgingombpstionichennsk andeflowieg r eal i zed

with a sinpl ct i . I%ﬂﬁ’ i it rat us
construction Ee@@?ﬁ)agl a 0\%,nLLr ei'dﬁggg‘%gg%ﬁyn%&ﬁ%ﬁ}getg Brpteéi}g?elé%lﬁigggorrpri ses
a plate-like tvefiebpgasit fnssbletd inbiense thddistititionaaidorthd fusl ghanthelmam t h a

pl ate face thereof being oriented along the flow 20 directjon of the
oxygen- ¢Bnt ai ?W%“%Wih@owlyebﬁﬂﬁ%ﬁs’@ﬁ the anply| amoppeef theyBieligas i but i ng

nenber i's pr ayidadit Vb RanoR O ERIYES | anilesaishgs above,
this may sonet isﬁslresc{}?t In t:’E@tur ance (?%ﬂ?%gﬁggdrmfp‘gw |§§§@§9§‘rﬂe mai n
conbusti on chebamel.. However, by constructing this distributing nenber as a
pl ate-1i ke nmenber having a.plate face aligned in.the aiy flow direction,
25 such distur banpe%BIFhe?’h‘@lﬂgh're et ﬁgp%aé?ﬁh 908 Ot AR “EHRbe
mini m zed. Ach@dlhd Sndnbe? i$ PRAIhIATRAGded0bn HREUNEBSR Ndd B B1at éRfinoR bUr ner
apparatus is provided, the burner apparatus conprising an inner tube
defini ng5a sewppldl operiageiche epsmemchannasotthas i isipdspihlertg restrin tiwrinfovanfiel
surroundi ng t | r n: i.0L0 S | yi aps, for
suppl yi ng oxytgg?\l%%gn ﬂé‘%ﬁ’i%%mﬁgfég%@e ?g)% COMIT) ng% suﬁﬂ?%re‘ﬁw@x%rerfﬁe el

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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30 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 24 15 July 2004 channel being ud@dbed04 main
conbusti on channel and the other being used as a pilot conbustion channel,
t he mai n combusti on channel and the pilot conmbustion channel receiving the
supply of fuel gas for conmbusting it, burner apparatus includes a common
channel forned at one end of the inner tube and the outer tube for 5

suppl yi ng t hemexhejemsrantedasuch thgt gy with adjustend of thototzl supphranshabofthe and t he

pil ot conbusiipn chapnel co n |y openi f di schargi ng the fuel
gas of the gé‘gfg?ﬁap?n c s @ﬁ?‘b‘*@%ﬁw@ﬁﬁ‘gﬁéﬁn@& fqr}gh? 3{\6‘4 @ﬁst{’rté M&¢de in
the flow diregnieRtisd chaﬁﬁbﬂfaﬂi(ﬁtﬁﬁé‘?m Qbbb cBmelGhay BereRilyOidpzRARYSt i ON
channel to the upstreamside in t he

| .the flow direction "of
oxygen- cont ai #fcprgarpgsvigt e.gheombgistioncload uariation Miereewst,, the eupphtlamow wfion

hi el di j ' . i nf.l . of th - ini
as. for 3a comedi aas RhE L Sl el IR infenlo i BRAFRA Y Toct o

of the fuel gésrdaseoifn thd) Rl BEHPIE afbahtdd thefileh gasait thd {i@w oflidwe ebrnburtioh t he
common supply qgening and fromthis commpn supply opening to the common
channel . 15 P@R4,HBeredy, i pwpEspstghle pHot aembysten.t g\t the seuerfane, dhe sapnlyis

construction I , i 1T n i in
conmbusti on ch%ﬁne CEE§9§§$ gg?%%gn%%éﬁﬁgﬁg?@ %%%@ﬁég%fﬂ%qgﬁkggiggnbustion
channel . That asseridtion swih, inaedséirt the tatal suyeply apgant af the fidl gadwe thprteseof the

i nventi , as in this . construgction, for exanple, the conmmobn channel is
preferaﬁﬁy pr ﬁgﬁlb‘é%mﬁ?‘{aaaﬁ? _?th@e#W%%Sﬂlwt%Mfg%@W%ﬁ’ﬁén% the air
flow of the iopfustidibenand RS e fike &&Hb%&ﬁéﬁlwéﬁannél“%%ﬁizﬁowmék‘pp' y

opening is preferably provided for causing the gas supplying neans to
di schar ge t hegeneratiomenminktierhwitly fean dlekairahixture. t Aecoudingly -thiers iy achiesled @i r ect i on

to the comon_channel . Nanely, the fuel gas supplied.tq the gas.ghannel nay
be di schar geng%n?pp%mPh‘gﬁS%mr? SR 37&3%8% bﬁfm%eaavﬂ’%ﬁ nmon
channel di spogticiemy dvBewiddBahh@aon kademeé. t he pil ot conbustion channel
toward the common channel di sposed. on thea;cﬁ)stream side of the main

conbust ilén channel . Fugler, ofnthe outeg fisstahpiel, apd dhe inher seconsecheinaeiheithged f uel

gas is pres enéon&b'ﬁstri&echannel 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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common channel, a portion of the fuel gas transversing the common channel
may be 30 carried away by the air current of the air introduced in the

pi l ot combustion channel to flow to the pilot combustion chahfdi2004hile the
rest of the gas may flow through 25 15 July 2004 the air current introduced
in the pilot conmbustion channel to reach the air introduced in the main
conbustion channel to be supplied to the main conbustion channel

eventual ly. Therefore, the greater the supply anount of the fuel gas to the
gas channel 5 andAtchaling wad dirdtdspectliof deapreieniginsgeiod, @bumhbreagpamtusgas from

t he common suppl. ning to the conmmon channel,, e. higher the ratio of
the fuol gas Toutie A Hurtel anBaret OB Shofbe ube dsdping srseeandehgnel he rai n
combustion chaang oﬁt@ﬂﬂﬂe%ﬁﬁﬁlﬁ 4 Wt chiGhelBhfoum@FBURS lifidr RN R gend's A

result, by increasing the supply anount of the flel gas, it is possible to
i ncrease t he epntAining gy spplyis wewts fohsumpliang guygenwsonthisingsgas td the Brsbust i on

channel . ;Conver. S| the suppl.y_amount of the | gas, it
i S possi %I e t%aglgéclz)rifé%gl\é s?%%ﬁgﬁasntn;é'l?%({] agﬁufﬂgﬁ%mggns[rf%squ@ﬂn%%glegag% he main
conbustion ctharitgl chaimél i€ rthe ¥écbhd tchannblrefibdr ap Fstadhdtnd Y ithe sdddhd®
construction, the caomon shielding nenber is preferably provided on the

upstream si déhéfn@@h@n%ma% pjonhannehgiddhe ether beingrsed arfeamiiotl | so
that 1t 1S Possibod dafiRs ddthlin bifbidbh Bl dhfiheibe {ogfg][&ﬁ%gch%g&i ream

side at least to the conmudn gas supply area where t s di scharged
i n the comorrecdieing the sopply bffudlzat feammblistingé; whérein adbritisusily openiighfannel i s

present, thereby to ropriately adjust the ipflow amount, of the air to
the conflon IyiRg R el g2 i e anaih GomhsUER SHEHC L IPasH) 1 tF &3 ¢ he

ratio of the Zbhihl@in GRfnd SHRDEDBritdifionPet BRI B IHRGudTBIAS (AP id ON

channel and introduced therein may be adjusted appropriately, so that the
di stri buti on unstréam sifle pfitheffloast diggation of the aygenicontamimguss itten thhdinedon may be

adjusted to suit {h eration caondition of .the burner apparatus. Further,
25 thi s comiral Gl RS fisellh SR obiadBrgrabiEaan the | nilow 25 of the
air fromthe upstreamstalg o fdulth adictt iR PrésehiAntddosl Abudie dppatdusii$
possible to increase the diameter of the comon supply openi 2‘3 for

reduci ng>t he Mpgdeh thy higner appasefupeonaprisite pa| inggs Jubecdedining 4 seqondedhawichg t he
pressure | oss;af .1 BGef Wk &‘ﬁﬁin@ta tﬁﬂ? 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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common supply opening. Therefore, it is not necessary to adjust the supply
anmount of the fuel gas to 30 the pilot conbustion channel and the supply
amount of the fuel gas to the main combustion channel indepellie®4y of
each other. Rather, the distributing nmeans 26 15 July 2004 may be
constructed such that only with adjustnent of the total supply anmount of
the fuel gas to the gas channel, the distribution ratio of the fuel gas to
the main conbustion channel and to the pilot conbustion channel nay be

readi | y adj ustomthining gascsupplyarpcmeanstfhr supplying okygst-icontaihingdeay a0 itlet first.

Mor eover, the suppl mount .of 5 the fuel gas to th ilot c ustion
channel may b@a{“%@?%% §°%Rd & : & ad & sup HnE geet gg,lppﬁmgntggl?ggﬁéq suppl y
amount of t hepf yplt @@snelland 18 §dcBRI SharnOWV eARFIUS tHrQ thatnRRdr ADSIERY tO

assure stable pilot conbustion. At the sane tinme, the supply anount of the
fuel gas to t¢henmehbeing uset asa ingim eoibnstisn chenpneband the otberdeihgiused assgulot at i on

Wi th incgease_in the total .suppl nt ,of the.fuel. gas.at.the tij of the
10 1 at e compereeain iyl g5 R R YorRRBHRh afngt 384 I Bef e Bhudnibatreln for iy
to the main &éamﬂgtﬂewggﬂpmwl gadfbr ch@biditing tit; GMeRISA meli@hamﬁi fikp realize
| ow NOx generatjon conbustion wth |ean fuel-air m xture. Accordingly,
there is achi®pply openipgy s supmying Seuelgas dpfortbe meinscomhustionehpnnel &g on, but
whi ch achi eve i d i Cl r..de. c |0 0 ranae... 15
Further, of t gnggggﬁlpﬁ{sd"bﬁanne&&gﬁgﬁk'euﬁggggaéécéﬁ%'%]gnﬁgﬁﬁb%ither
conbusti on chantektiorghanedisnd disshdrfiag raistancoobils fiked gachan eeth sadbigver, i f

the outer first, channel, is used as_the nain conmbustion channel and the

i nner sdfond SUPRYHRENNg dug fodussage eibe pryYssR-cOUABINgG 235 Shipasdp INCERaSE he ti ne
of | ow conmbusiaihol@ash: aiieRe dildecshmishdPubhan ratio of the fuel gas for the
pi |l ot conbustion ghanneF I'S i ncreased, nore fuel gas may be introduced
to the inner pilot conbustion channel for assuring stable pilot conbustion
in the pilot conmbustion channel. 27 15 July 2004 According to a third
aspect of the present invention, a burner apparatus is provided, the

bur ner apparatus conprising an inner tube defining a second channel and an
outer tube defining a first channel surrounding the inner tube, oxygen-

-
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cont ai ni ng gas supplying neans for supplying oxygen-containing gas to the
first 5 channel and the second channel, and gas supplying neans for
supplying fuel gas to the first channel and the second chahh®y2084 t her the
first channel or the second channel being used as a main conbustion
channel and the other being used as a pilot conbustion channel, the main
conbustion channel and the pilot conbustion channel receiving the supply
of fuel gas for conmbusting it; wherein a first supply opening for 10

suppl yi ng t he fuelAcpasiingtor siki aspéch of thelpuesentoinvertianebumer appapmsdsl, in t he

main conbustion,.channel , with an orientati.on fqr di.schargin he fuel gas
toward nore RfB?fl?cggl?ﬁnl%q% aB?m?tH%WQSW”@iqnéﬁﬁr % fiping ao%?ﬁ‘gﬁilﬁlﬁlﬁ[ ai ni ng
gas than the gidr&cbhten ubs UefBing! L fitsh hrreWsigduRgig Ahe Mnet Bfbe, oxygen-
oxygen-contai ni ng gas. According to a fourth aspect of the present

i nvention, a WOkEHERE gPpRPRtying means 1er prrplitie oxXyseneoniningrgas ip dhcafiss

conprising angi I 0 and an out.er tube
definingga fi?@#a%%%%ﬁgsmgﬁéﬁgﬁﬁgf%ﬁfgﬁgﬁﬁ%ﬁggﬂgﬁ%%@m%%?g%ﬁiﬁ%&%ﬁ g ni ng gas
Sugpl Ki ng rreatgs ﬁﬁarchsmmpl |a¥%mlga @acygdamlamelt @iﬂﬁ&rﬁﬁe?ﬁﬁ dh@nﬂelha; fither ?dcoT&hann6|
and the second chanpnel, and gas suppl yi ng nmeans for_supplyin uel gas to
the first chaddel Boine ised ag & B HCoBIPating chansiel #dhthe ofberbemgiusedasidlot or t he

second 20 chappal.shei ' usti t her
bei ng used as a plﬁ%&%ﬁbﬁ%s@%%o@ﬁgﬁﬂg , #ﬂéh%e%ﬂ@%&gﬁbgﬁ gc&ﬁﬂfg"fr)lnel and
the pil ot conbcustingtheshpniyef fuelrgas irvombusting itswherkin adfrstfsugdly ggenirfgdfor
conbustipg it; erein.the main conbustion hannel j.ncludes a m xi ng
pronot i h@ nen%‘@?v&i’ég}?‘?@?l%%%ﬂ’?ﬁ‘@q chEpbustion SHPgdes to LeRsInfq st

supply openi nge fiRt gnahh aldRk me%mtdf@% 18R RABbustidn bl 48t Bol§hed

diffused in the mai n conbusti on channel or the pilot conbustion channel
i ncl udes a rniibet pembiston changelhenbe first gaielding memledn is providee forgasvediimg har ged

combust on cramep 8 XA dinecbn BORTbY i ok s RS CURier s On

channel . Accaifdhéigkyigen-dodtdihing gasmehé fist chaffelPfoe 8 Gidt phd) PPy 2k foRm&UI Ner
apparatus is _ 30 provided, the burner apparatus conprising an inner tube

defini ng°a setoihs Bishgarsupniisd fxom dhe distt gasesupplyi Apenines infide the maimel
surroundi ng theq enhdRE. Oxygen 28 15 July 2004 containing gas supplying
means for supplyling oxygen-containing gas to the first channel and the

second channel , andAgesdiagpph yevegthrmepaesof the peasgp lingiemigor, o duiddistribator
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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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 5 conbustion channel, the main conmbustion chal¥#ed%4nd t he
pi |l ot conbustion channel receiving the supply of fuel gas for conbusting
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 schar gi ¥agge e logt wied dydfself fae af wesher gpparfitng foresacinciseratr forr example. suppl y

openi ng due t assage of the oxygens:containi as Is set so as, .to
increase as ﬁgﬁ%ﬂ’gﬁgﬁgﬁ?@tﬁ%ﬁ#ﬁgm& ‘IISS{H?%?%%E_ iaé?ﬂar@ﬁé?méllgas PiBe ol y
2004 Accor di nghgire. aSiehdab) nabipe Chgifé chihBpdp4te 908 a wideehiickMdnaldot FAABE
apparatus is rovi ded, the burner apparatus conprising an inner tube

defining a sevwdilRimentaiieg low¥ox edudignend higheffisientni ng a first channel
surroundsng t he i Nne (yb%ﬁh%%éggngﬁggkgggbqugﬂ§%§%$gé%hggﬂg%%ns for

suppl yi ng oxygen-contal ni ng gas e “&tond
channel , and lgsngsthphid digtribaianand e up| ppagiu WE thegmSerition dnliex hdat St
channel and the second channel, either the first channel or the second
channel bei ngfeGREE 4EVige AR FPeesHing Sheah AroBh gRhAUst gofd Siee 1He Hahauskigay used as
a pilot conb i I i [N=TaR e ngl..k he, pi | ot
conbust i on_ chanmsen FORNACLess Wi InBek HAEUS 10k CHRBRC @D Rghalabd 1)
wherei n a fi rddnitsatippidyvicpemi egfofmed $Balk ap@inyinatgd thall, fsudhat gast reditction he mai n
conmbusti,Qn channel s | i to the fuel _gas.into the first channel al ong

t he diré@tion u?ﬁ%ﬁﬁﬁﬁH%®5W§ﬁ9pﬁ@ﬁg% & distant fromthe pilot
conmbustion channel; and a first shielding menber is provided for preventing
i nfl ow of the oxygen-containing gas fromthe upstream side along the flow
direction ofB DESSRIPTIONODORTHIE PRAWENGRe first channel, for a first
gas supply area fornmed 15 by the fuel gas supplied fromthe first gas
supply openings inside the nmain conbustion channel. According to a seventh
aspect of the present invention, a fluid distributor disposed across three
channel s 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
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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 lHtel fh{g{d
channel to the first supply opening, and distributing means i E¥A80t 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 ggeang is increased . in response to increase in a
total supply anount &78this &&Klsnaev mivertical seethan shewiagehbrstembodiment

conversely the Sy Lon ratio.of 4h ecqnd fluid to be supplied, to
the first supp?fygopenl gé&)#)graté%c}?ﬁe‘%’%%ﬁqlﬁ ‘f"@@ O o eté’sélqur?sﬁgtt ot al
supply anmount . ind@nfibg0, the above-described burner apparatus of the present
i nvention which achieves | ow NOx generation and high efficiency over a

wi de combustion | oadF3g A% ddtont2664 inangtos af the busest Hparbs) Shdwn @
bur ner apgarat us for an incinerator for exanple. However, this apparatus

is partic Iarll}'lﬁﬂéef-ul as a burner apparatus for a gas turbine engine.
Such gas turbi ne engiphe g£an operate.over  a,.w de operational .| gad range
whi | e mai ntaining | o#ﬁ(ilsraeﬁlﬁl@t‘?%‘ﬁ g vartigal seelfon shovrrg pringpalmestion gft h a

co-generation @iéf%ﬁ@bmmm%h%%ﬁ o' Frr bi ne engine having the fluid

di stributor an e burner apparatus he invention and a heat recovery

device for recoverinfifiedts fa@éﬂsﬁé&tﬁ\#@ﬁeﬁaﬁoﬁh@ﬁlé PENSHHR Pt GRS the
w

exhausted fromthe gas turbine engine has |lo content, Such device as a
deni tration defligedistibuters drovedirsRe. B, or elinmnated at all, so that cost
reductio 10 and si reduction _of the systemcan be achi eved. BRI EF
DESCRI PT'ITQ]\I OF THE G¥ 33 948 wew, Moyerta) section ghewine & esechnd

vertical secti AV ' i t . of sa. pyrne ar at havi ng
fluid distributapd acé@rg"&‘iaanfé’hﬁ’g&i ﬁ@%@é@%ﬁm%%ﬁﬁmﬁ&%? BoCreing £ ot
view i n secti othefrebdigt iAvEME@sn apparatus shown in 5 Fig.1, Fig. .3 is a side

view in vertical section showi ng principal portion of the fluid
di stributors shown i Higifgis alside 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. 4 is a perspective view show ng the principal portion of the fluid
distributors shown in Fig. 3, 10 Fig. 5is a side viewin ver%iﬁaEO&Fction
showi ng a second enbodi nent of a burner apparatus having fld d“y
distributors according to the present invention, Fig. 6 is a side viewin
vertical section showing a third enbodi mrent of a burner apparatus having
fluid distribuiors..according to the present 15 invention, Fig. 7 is a
front viewin g%@??8ﬁ’of t he burner apparatus shown in Fig. 6, Fig. 8 is a

side view in verticalgy <O | [ 4 ratus _acecording ta a
modi fi ed node of the t%’?gdisgdqn%%?#é’pn?‘,E‘é‘@%%@@%@@“ﬁ%@ﬁ@%ﬁjw%é’?ucal
section show nthesbgier thpasitaedhowitin Figapur ner apparatus having fluid
distributors according to the present invention, Fig. 10 is a front view

in section of the budngrliaispabantyieshiwsedtionFéfghe burdd fpgarahds sisoven $h de
viewin v rticEJ j ction show ng principal portion of the fluid
distributors in Fig. 10, Fig. 12 is a front view in section show ng

the principal bortoie! i e 41 Wl Ght hOYthes I e 1 g 1
DUy 2008 | nvenry onhel 8 M HrHLE R AR Do IO B A BN B g
nmodi fi ed node idfe preserbiuinventiappar at us shown in Fig. 13, Fig. 15 is a front
view in section of the burner apparatus shown in 5 Fig. 14, Fig. 16 is a
side view in verticatBekt isohirenbwiengimsentioniof thabudnercmparates showein
appar at uiohaviﬁ%‘ flb’w d distributors according to
‘ Fig. 18 is a partial side view in vertical section showing a modified
mode of the burner apparatus shown in Fig. 16,
' Fig. 19 is a side view in vertical section showing a seventh
embodiment of a burner apparatus having fluid distributors according to
15 the present invention,
Fig. 20 is a partial side view in vertical section showing a modified
mode of the burner apparatus shown in Fig. 19,
Fig. 21 is a side view in vertical section showing an eighth
embodiment of a burner apparatus having fluid distributors according to
20 the present invention,
Fig. 22 is a front view in section of the burner apparatus shown in
_ Fig. 21, |
Fig. 23 is an enlarged side view of first supply openings of gas
* supplying means,
25 | Fig. 24 is an enlarged plan view of the first supply openings of the
gas supplying means,
Fig. 25 is a view showing variation of a fuel gas discharging
amount relative to a total fuel gas supply amount at each first supply

opening,

30 Fig. 26 is an enlarged side view of first supply openings of gas
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the present invention, Fig. 17 is a front viewin section of the burner
apparatus shown in 10 Fig. 16, Fig. 18 is a partial side vie N, Zltlcal

' ' i fi howR "' 16
section showing a nodified node of the burner apparatus sho [g.
Fig. 19 is a side viewin vertical section showing a seventh enbodinent of
a burner apparatus having fluid distributors according to 15 the present

' ' ' i ‘thal. sid ' | i.cal. section_show ng a
mod i ed  moae S BefRbi S b f atoEhetmath oeke exg%pf m@agd@ﬂg 2 i de
: : cal ) . - ent ur

\é;)g\évr :attnu\s{eplgi/?ﬁg ?Fﬁ.@ég&zﬁg Eutgorsgg%%gﬁregivﬁeg tg(ﬁrgg%%@yp?péa%gs Pﬁ\gg’ﬁt I on,

Fig. 22 is a fsupplyinigancans fdatih@bo 8imddifeduidlelof She alzAt snbdaiieht) Fi 9.
21, Fig. 23 is an enlarged side view of first supply openings of gas

suppl yi ng neans, 25 Eig.2%is arsmdar@dlihmgedegﬂgnrsevﬁimhﬁmﬁﬁhéﬁrsﬁ swmrl?l )c/)n
[ f the gas Sﬁﬁ| I n ans, Fig. I.s_a view show ng vari ati
o 2 Pg:l ggasﬁ- by s carbudbice Rt B R T
t at each firs p p .
g][m?inr st supply opean?I sﬁ%gsé’glsg%gg%dﬂﬂeyv%ﬁbﬂﬁﬁaﬁtpﬂ}?ﬁg &% & &Fng to
a modified modsugplyiagonehaidiaea aélh ERified Holte of thd Sighth SRABEARCLST de Vi ew

of first supply openings of gas supplying neans atirng toa i ed node
of the eighth enbodi Femt 30 & g $8ei siean iﬁnlvaftgw 'ééclmiibh ¥hewdrden é?ﬁh‘t@h
‘showi ng the first supply . 5 openings of the gas su plyi ng neans shown in
Fig. 27, Fig. %f)ﬁ)‘iﬂ%lteqﬂ & by&aen pppasatagy hevigg ﬂmtf digipbytapatogingfto gas
suppl yi Ngo nean&lerperlegéﬁtr}gvél?ﬁgn nodi fi ed node of the eighth enbodi nent,

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. 30 is a side viewin vertical section showng a ninth enbodi nent of a
burner apparatus having fluid distributors according to 10 ?gﬁ@ent
invention, Fig. 31 is a front viewin section of the burner Eg‘é% s shown
in Fig. 30, Fig. 32 is an explanatory view show ng a setting node of a
first shielding nenber shown in Fig. 30, 15 Fig. 33 is a side viewin
vertical section ,show ng a further enbodinent of the burner apparatus
shown in Fig. %PO&%@‘H’C 7 buaneye prparatny hayingilyihb distgbutors elccendims 1o ng
menber provid I n e. burner apparatus, Fig. 35 is a side view of a first
supply openi ng&%fpréss(é&s]ﬁlﬁﬁ’?wlﬁg 20 nmeans relating to a nodified node of
the ninth enbodi nent j;Fi O ; | - oS ' | | eCt I ng a
tenth enbodi nent of Fellgbzglr lﬁg‘?ﬁlg%'ég?ez‘{ ﬂgs%lg\?’;ﬁlndgq?gﬁjﬁlgh%?és?ﬁﬂ%h{l%%&g%%r di ng
to the presentFigoddntion, Fig. 37 is a front view in section of the burner
apparatus_shown in 25 Fig. 36, Fig. 38 is a side viewin vertical section
showi ng aPburner appagattdsis @l sidengiew m rvettiéale dectine shbwide 4 dntimer

enbodi ment, Fig. 39,is f.ront view.in sectign of the burner apparatus
shown in Fig. arghusy ?h%tfrer%od\évﬁ%@mﬁswf?hﬁ ventdepmbedimest, showi ng an
el eventh 34 15 July 4 odi t a._burner_sapparatus having fl w

di stributors accordi %g t g@"%hgd %?dgasé’(ri: Wi]ﬁlyg'ﬁf?% ,g‘%%&n E"Y’Eﬂga . rtg"r?&t.gi ew
in section of &hBoMiMidIRY ofod PAIAS Sp SRS hAvHINuRD distriblihrs 4Rchiife $hde

view in vertical section show ng a %ur ner appar at us reFatl ng to a nodified
node of the el theamehemnpventientand-i g. 43 is a side view in vertical section
show ng %twel fth

Fig. 44 is a partial section showing a conventional burner

apparatus as a comparison example.
BEST MODE OF EMBODYING THE INVENTION

15 (First Embodiment)

A first embodiment of a burner apparatus relating to the present

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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enbodi nrent of a burner apparatus having fluid distributors according to
the present invention, and 10 Fig. 44 is a partial section sQ&g@Egg%
conventional burner apparatus as a conparison exanple. BEST

EMBODYI NG THE | NVENTI ON 15 (First Enmbodinment) A first enbodi nent of a
burner apparatus relating to the present invention will be described

bel ow. A burner,. ratus for use in a gas, turbine engine, an incinerator,
20 etc., as sh%mlgaﬁ ’E?lbc.%lﬁcg Y Ye&mfgqﬂﬁ%‘% é‘s‘:[g‘éngl?% Idube 1 defining a
gas channel A3, an iTyesad 4R i h as;.a_ pi ot
conbusti on channel surro%andl ng ]grt\felggas tubbg %gﬁggm%ﬁ?%?%ﬁh%ézgeﬂ?g‘%ﬁﬂg a

first channel édaxasllyn rfhat isoieuBit iariitd 20Ekh S YédoRH RELAHCT A2 2hARKE sLybe

2, an air supplying_neans (an exanple of "oxygen-containing gas supplying
25 neans") forcwlﬁmeamaﬂosah exanpl e of "oxygen-containing gas") as a
first fl u%d to the figst channel. Al and the second channel A2, and a_ gas
suppl yi ng“neans for TV SHEPHERE DRRANSAs Asmeans dohtoreingithetadr dhimtpithst

channel Al and I A2 .+l operafion, the el s Gand the
conmbustion ai rﬁ%&g%l éﬁggg‘g}%gﬂn@% %eﬁ@%wgrﬁé?%wecﬂ%ﬂﬁm meango

pi I ot conbust i gfarehailiekrdted BSmPrestsk, bloddiCefiannel s to provide a fuel -air
35 15 July 2004 mixture, which I's conbusted I n a conbustion chanber 15. The

gas tube 1, the innefTheugss Quppiginichaecans ﬁa@é@sﬁoﬁ@ﬁpﬂyﬁ%ﬂ%‘fué%@éi@' ly.
That is, the first chappel A, the second channel A2 and the gas <channel
A3 are juxtapodep a%“ﬁ&%ﬁteéﬂﬂ-ﬁ)ﬁwﬂgSﬁ’ém&§t¢rsn&thﬁe®mbgas)ﬂthereinw@;aane air

oy oo T SEAERRRRE L SRR el T TR =
Teans |2, ToBA e e Wl B KA S BT
to the gas chafBel That imtb $ay, the shearuisi movided fHrelpslgtmthe fuel gas G to
the gas channel A3 and distributing means is provided for distributing the
fuel gas G inside this gas channel A3 to the first channel 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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inside this gas channel A3 to the first channel Al and to the second
channel A2. That is to say, the nmeans is provided for suppl ﬁi E&yé&&fuel
gas Gto the gas channel A3 and distributing nmeans is provi 2
distributing the fuel gas Ginside this gas channel A3 to the first
channel Al and to the 15 second channel A2. The distributing nmeans

conprises a plyrall f. fluid distri,bytors 4. distributed in the
peripheral di r%c%cg%%ggr%sagg?cﬁ%h?rh% gﬁ%ﬁﬂ%ﬁ@@’f‘eﬁoﬁ@ §4ppLy amoyRk of they
the second chafipkky#@ 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 f| uiRéfetirity fobthieodistribietings s éachi shppdy #AE Tidludbs a
i ncludes a pIuraIité of first supply openings 5 for supplying the fuel gas
Ginto the firBezzlefohaingan sgeandssymuly obemieg B fdrodischeging the fuek ghsdd gas

Gin the gas channel A3.tp th ective first supply openings 5

i ndependeft | y B0 g‘é%ﬁe%dﬁ{qﬂ’éﬁl‘?el éﬁgﬁ%éﬁpﬁ% qlhaﬁéelaAgmﬁlfhm@goaiwa&@m ng
means for distyy ' t f el into th | rst annel A2 .in.such a
manner t hat thgiegllg%%rl gu{gf%lr? ﬁr?é%lg%ﬁ% t esetc%(fcéﬁ’%n%% 3 (ROPGYIICARRR, ) y
openi ngs 5 i s §nerdefgededeivin@ (H@CHREL Al fifd] 06T | Bhish R unt
of the fuel gas G_fromtﬁe gas chann%:geA3 t_ogftaﬁe@ﬁﬁrgglt Hgﬁa%ﬁgﬂf@ﬁdbgﬁgot he
second channel op&RingYdasd guoudmer ¥ eloythehfirati stpplp wheningsas,i sndh Fdeeivige!l gas

to the first supf? . Bq.eni ngs 5 36,15 July 2004 is decreased in association
w th decrease Hening Sigr the OuyBRpicatiendiness farmed gt ppogitien Copesngte the t o

he di hbut i . Ly Li 6 i d . | e .16 havi
Socond sidply ol 305mly R PR oS Anaftiberetet wilh S iredetamansed ang
channel A2 froﬁgtdmeg@@@b@aﬂ@wggiﬂgnbén iob@igttéﬂ{bé@f)ﬂﬁlsu% ytqlﬂgnﬂiégction

of the air A inside this second channel ) comuni cat | Ine 8 for
recei ving the di schalfedlfuditygdfinet supplytdpenimachofl esclpfibid dpabiung 4 and
guiding it to the, fi rét supp%% oper%i Tgs 5, and _a receiving opening 9 for
the conmuni catPEHoFRRE 08 aheneEacs ot platediis wandep d§i whichds disposed sethnd

suppl y Openi ngg &y %ﬁ%ﬁ@?ﬁﬁdal%ﬂért o AN Al 1 £1S ,e\%u r?hrtleegpenjngs

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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di stance, the receiving opening being open to the second supply opening 7.
The plurality of first supply openings 5 of each fluid distriggHor04 are
formed on an end face of plate-like nmenber 10 which is dispoé 4V 49%%e
first channel Al along the flow direction of the air A, with the openings
15 being open in a sane direction and spaced apart from each other wth a

predet o et HEEARNGA AWML RSk fikish! 8T Phe S Sobfop et 5t e
the plate-likgadnemdardid@ibathe1end dﬁs’%ﬁ%u@édf Ll%ﬁg&h@%ﬁgm hﬁe@&@fgf rﬁl}leho%fsgi de

di sposed with such a 20 posture that the face“extends away

of the second dianretlAlAZhe firel igae Glavuyshe aapliidda diffubids ih tRWRSEY @ddan of
the air A That is to say, _the plurality of first supply openings 5 of
each fluid di sAililwl:@rwu%hrdera@pen and thehpesplneraliidirectiomnf ke fins chpstrebam
di rection5of Eﬁgi flow of the air A and are distributed along the width
direction“(radital direction) of the first channel 25 Al which is the
direction distant frem.t el . Therefore, .when thj,s fluid
di stributing neans i5s | n@b%&%ﬁ&gﬁfﬂ%ggupﬁﬁg%%fﬁs AndiEnto Htlﬁe{h%ﬁlllalgas G

i nsi de the gasfsebafilsd glége-jjﬁe SR IEaSEHopp dshify & bﬁfgrdﬁﬁeﬁggsiﬁébf thPhiod e fuel

gas Gto the side of the first supply openings I ncr eased,
thereby to supiieyaia Ayrthatfeel gasoGraupplied feorh dhk fgassupily oplninae 5 inks the

channel Al. An}g%faﬁ a pl ral,'i)y of the fluid distributors 4 are 37 15 July
2004 di stri but’8tpts %@&#E“@i psRBsed togiotleda agmnstridis erd face by thappinent
openi ngs of fhuj:d distributor 4.are distr.ibut al.on e wdth
directi o%éof t%@ﬁ%%ﬁs *%%%g‘ﬁkht a(%n’eve[ Q%Fmﬁ%%tﬁﬁﬁﬁ C}gﬁ’g‘ﬁi din
diffusion in the firgyn : ' : ' ' .

AR Aporticl of e e S er i S B of Wi foid

peri pheral direction of the Tirst channel

suppl y openi ngdistritarters dr thesteiin priveidedch fifstcswiolert Hefoplpaberdinga swmbes 10
opposing to the upst G%T si.de of the flow of the air A the fuel gas G
suppl i ed from F@‘Mtiﬂét elop mixbent the ag A gnd thpdueligas&. channel Al wil |

be caused to collide | hs.end face t he current .of -t air A
t hereby to achieve uﬁk??a(;ﬂr Er#"lﬁfb‘illgﬁij"t? K ténfof%? S@ﬁ‘&’dﬂﬁlllalm‘?l A2 iX it How
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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And, at a portion of the first channel Al downstream of the fluid
distributors 4, there is provided a first swirler 11 for prmﬂsgi ng(gl
swirling force to the fuel-air mxture of the air A and the ‘él])’ 81 s G At
an internediate portion of the second channel A2 in the flow 15 direction,
there is provided a second swirler 12 for providing a swirling force to

the fuel-air nyxture ,of e alr and the fyel, gas I ntroduced into this
second chan nelnhfzpe ]:iePfa't ﬁ%&@‘%‘bﬁr PEpEOrNg t%@,mpgr F‘ger?og%ii%@l qitehtyhest-ove
the flame stability e Ln. t th | ane_of t.he pil gt
conbustion. 20 .Narref@;,rt}\iléwiéﬁﬁ?ﬁgzﬁge -%i %%‘%ﬁf&g’@“%a‘l?8ﬁ8@ﬂgeﬁﬁa@% th
the appl i cati opoxalontdfta saobiid g9 sheIgarbs OIS HAARARAN AD Ghete the pidnt ! e
by an unillustrated ignition device, this fuel-air mxture w e Ignited
to provide a pgasf is dischargeddinomAhe, seemd sreprfly apeniok 7 6 thepiupply LeeBust i on

ignites tpe fue}\%léai r. .mxture having flown through the first channel Al,
the fuel -ir Tfeaiving openipg thystd, this mossle functions as eceteryd sbielding

Further, adjac t ownst.ream end o he.inner tube 2, there.is

provi ded an ai ﬁag%bgggOfF%%r%l‘f%ﬁf@%ﬁ%ﬁéem 9%&‘%“8%??‘?“8@%? offbet yel -
air mxture hafygpoff el R | E?E,e ] t | 2 @Lr

m xt ure havi ngﬂ?‘?omﬂ%\ﬁ%gughlﬁfwﬁgh ééggggnﬂé{ g%i%%ﬂ Aéfé%&%e@&%@créﬂ?n%ﬁa YSin
the drawi ng deadustingtheirfloi atoubbbfthediorg 38 15 July 2004 the peri pheral

direction for supporting the inner tube 2 to the outer tube 3_ Further,
the nozzle 16 is a t as torsapein the senondi digmael Q) hetwean tlomenfl of thecond

' d ch | A2 t he fuel 5, G i
i schar oMl {1 el 18 BedihS R EcmenprgSriise i rai Se g rders he
renber o Test e R h P o e ke i SR ARl B e

flow of the aioftheiait A. t Thes Sooapp@psiaselppidjustirgthetviate B B BRQBLE 38! Y
adjusting the inflow anouynt_of the air A That is to say, in the second

channel A2, bevswadiisting thegheight 106 the mozelez ithe yetiard thieefuck gas \G Mipvdpeni ng
9, there is f Ot'il%&g]? tﬁtle ia§£ 1&' 15%0%?1%(3&"{] ng{oethis 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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the fuel gas G discharged into the second channel A2 is exposed to the flow
of the air A Then, by appropriately adjusting the w dth of tqkzl&s&gél I ke

gap by adjusting the height of the nozzle, the ratio of the ¥ G

flowing through the air Aintroduced into this slit-lake gap to reach and
enter the 15 receiving opening 9 can be adjusted appropriately, so that the
di stribution ati.o of vtng}e fuel gas tq the first channel A may be adjusted
to suit the o%’é*r%ifipbﬁf RECPRG RS PURIE ampR.rropladprike anembermwbickf extends he

Socond ohamel ERBCHSE ehlSubd S o838 Robfiehll® el 3 the AT R thh i o ob The
variation of t&®oRa gﬂ'@@nhpgaﬁto&%r&ﬂﬁrm@frmez aﬁ&%ﬁcﬁﬁﬁgﬁ%eiﬁ%&he

inflow of the air Aintd the second gas supply area where gas G

of the second ettandislg diinia to the akial dadetify whidh Babetow Bideci@6 @e 4 t he
supply lipe 6 to reduce the discharging speed of the fuel gas G pressure

|l oss of the fudl O§ad nieterliee gaember hawing vi plateefans indindik relativeeth the
advant ageousl y,. Al,so, as t npzzle 16, . instead of the cylindrical nmenber,
a tubular  menBerCti &Hﬁ?néﬂg‘béﬁgﬁi%" Qg the By 4} &y asureerdy or lisat alatmlike or
of a semcir = | r ngyl ar.. shape, .nmay used
al so. Further?ﬁ!eﬁ:g]teggglﬁ% ﬂ)t |2f%%§%%&@f‘ﬁfrﬁrb§%@%gr%ge&? B)szﬁgo, as
a 30 menber etuberdiifthaoNeE addrobLasdkion BREALAR t9Hatdeha RSt &eNeS G RE t he
flow of 39 15 July 2004 the air A of the second gas supply area, a

pl ate-1i ke nerfigem afisincarcesa evalsare,f Foon Hisergamdinget Ikasinthehstpant sdmei de
of the fmw of .t he ai(gsﬁrgf the, second supply opening 7 toward the inner

tube 2 and whi'h§ 55 yOPeRidg 7-ext ending normal to the axial direction
which is the flow dir ' Q i D A .or.a plater-like,nenber, having a
plate face inclined re a{“?{vl"é‘ E{ughtqﬁ%% ]glmrlélgmbt?ﬁ%Bf%é&btl{sﬁésqum?%? he
air A or a cuefetk 8rplaediityifajpRniigdstin HEIRBAteLIN HRrt I o '
t ubul ar nenber_slip al ong ttyheagﬁr ection of the tube a}%rrs,o haé@?%gi%tt%?oss
section ext endbflgw awnanat ehthe distributidre ofthenair Heas tlos inflafw edhdition oftheval

are, = or | \ suroroynding at |ea the upstream side of 10 the second
A mL{OQ;he a5 area. Slg‘urtg i

suppl y openi ngf: er, the shape of each of these openings may

15 be circular, semi-circular, oval, semi-oval, slit-like, or other polygonal shape.

And, this shape may be determined with consideration of the cost and
performance, etc.

Further, in the foregoing, the discharging direction of the fuel gas G

from the second supply opening 7 is set so that the fuel gas G is discharged

20 from the gas channel A3 in the direction normal to the flow direction of the

air A inside this second channel A2. However, this discharging direction is

not particularly limited in the present invention. Preferably, the second

supply opening 7 is constructed so that the fuel gas G may be discharged

" into the second channel A2 within a range from a direction inclined by 20°
25 toward the receiving opening 9 relative to the flow direction of the air A
inside the second channel A2 to a direction 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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Al so, when such plate-like nmenber is provided, it is also possible to
define a plurality of openings in this plate-like nenber for lggﬁu?{)(%dpg t he
i nfl ow amount or the distribution of the air A as the inflow d on of
the air Ainto the gas area. Further, the shape of each of these openings
may 15 be circular, sem -circular, oval, sem-oval, slit-like, or other

pol ygonal shape. And, this sh may .be determ pne i th consi deration of
the cost and perforrf%ﬁgcé)fl%e‘?le.%gémqtﬁép,w tq&i’@ fﬂﬁae‘gﬁﬁ tox dds dliferemtyi ng
direction of t . . . . ning 7 is set so
that the fuel kgig)éﬁ g?él g%%s%ﬁ%é%%%%hggdﬁ%r&n%@%%g%ﬁg@H@‘QAS in the

direction normal to tThetle @ledifrietiifep appAtatak of Ahb fﬁ%ﬂ%ﬂuahﬁ?éﬁf,%@
channel A2. However, this discharging direction is not particularly

limted in thefipstesiply operngs Srarefoehied abtlye endfaceafahd plaeifite/meptitirng 7
I s construyct edlllﬁo that the fuel gas G may be discharged into the second

channel A2 wi t AP PPROFIREJE the sipstrear sideiddithe flaw elethepyir 20 s028 tooiwaprovehe
Cecond channat G i {3h AR G G50 Buime ™ Aspmatig”

openi ng 9 rel ajy | | ' . i ,
(gecl)ng Enbodi %S\rg%dgf(‘) 4 O%E%él} %ﬁ%g%(%e%ﬂslgig%tﬁge Eeﬁgn%o%llp%\é\(’ht%?ﬁﬂﬁgﬁgc ftﬁﬁe

fluid distribupbatedikiesnetinbéri@mtith fiieqrostine b taddehphirhies fonbad sehdwi | |
be described next. In the case of the burner apparatus of the first

enbodi nent, t hehannelsA2 onpthe dewesirean gdarof therflewd directine ofridef @iceAof t he
plate-1Ii menper . 5.10 opposing.tq .the upstreamside of the flow of the
air A si(;l%as t eHSIEoR si'ﬁgmu’ﬁ'i Elcﬁ‘r?hlﬁn %%%b??-heaﬂéﬁcg%% op; fhe qopEraty r st
channel Al . Al {enakist dibsk e ' | . e fining the
first supply openings gé%?othe tt’p at%ﬁt?iuégxhﬁ%@rﬁgg5wﬂ§h{fogﬁgd S%ngof
the face depar facagfitheplatbdikeanomber d0apPobindothe iy SPWMRSAiF 20/Y3h dBeOf
the fl ow di recti(i? of the ajr A a 10 construction shown in Fig. 5 is also

possible. In tfR aeshkeing priensed: gty arppsture afttheffaces approsctingetite, sécordf i r st

supply openi ng&a%mae'i M & eddolv.rr]ns nea%g gide 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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face of the plate-like nmenber 10 opposing to the flow of the air A, wth
the end face being oriented with a posture of the face apprqgrillﬂi ?thhe
second channel A2 on the downstream side of the flow directi b 4he air
A 15 Wth this construction too, the object of the invention nay be

achi eved such that the fuel gas Gis supplied with a predeterm ned

distribution rat] et he;first. channel Al and the second chanpel A2
with the suppl%déﬁrﬁ?gnt a Juetsrt %ﬁ?emﬁrﬁmo%gsn@mﬂ?ﬁdggt% GHe-akannel
A3. 20 (Third jaehMdrsBphsdeid distribifi agﬂ%)g]i rﬁ.@% LI f the, first.
and second enbodi ments wiSII bglsg%@gﬂrlélge 'te re é%g%\lc@%ﬁo i%@ﬂeﬁ%rough
8. 25 A bur nerclapmet Aﬂm&ﬂmﬂngbhtEf@:es@l(ﬁigdthEi@sch%rn%'ﬂghﬁté&ﬁonioﬂﬂi’éjfﬂeli on

0

to the burner apparatus_construction of the first e i ment shown in Fig.
1 and Fig. 2, #45/e fremithg nhveadidyiof §irstesrpmly oféningabnshichiire Wisthdtedn gas
G di scharged fgomthe first supply,openings. 5 of the fluyid distributors 4
is caused to t@’ﬁlﬁﬁ@i#ﬂ‘i‘ﬁ@%ﬁr@ﬁ?‘%ﬁ tly spagedraparhfrem thepaner tube t hat
the 30 collidegl gas Gis diffused in the first channel Al as the main
conmbustion 41 15 July 2004 channel. Further, these m xing pronoting nenbers
36 are ring-like nembth pretisBaofdutndksi'dBidRe Abe - per.d I
direction of the first channel Al and 1agﬂng pl a'lt%e %a@%géﬁéﬁ%é%gﬁﬁg

di schar gi ng ditoseusethofuel ges Gudischayged o the filxe sppplyadpehingfs fd ghidsuppl y
openings 5 which.are.distriputed in 5 the peripheral direction and

equi di st ant | y agsaRstdhese mixmegpRopting membensas to bewliffasask therahyomsodhat uch

m Xi ng pggnoti it 1S possihle ,to.caus he fuel s G

di schar gie%) froe%gt 6 |§§r ?T ﬁgagpﬁb? Jo lgqgf%gogn{yore&@wq g‘b%h%l@%i ?\%‘P%ﬁﬁ&@t

m Xxi ng pronot ighgnelAers 36 to be diffused thereby, so that 10 the fuel gas
G may be supplied uniformy relative to the air a in the first channel Al.

Al so, as the mixing Plsvresithg miiriepeomi6ting edrhes| I<eraBABSILS members
disposed along the peripheral direction of the first channel 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 18,
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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di sposed al ong the peripheral direction of the first channel A, by causing
the fuel gas G discharged fromthe plurality of first supply ggeln?&?ﬁ 5 15
provided in the peripheral direction to collide the plate f adedyy ese
ring- like mxing pronoting nmenbers 36, the fuel gas G may be diffused at

| east in the peripheral direction of the first channel Al . And, by

provi ding the i Xhn ronpt i menbers 36 in,the first channel Al,_the
fuel gas G nayﬁ‘B‘gmseg’pBﬁ'r gﬁ‘etﬁrﬁl’lp@r 93@19@%%0%%! kenanshare gesigmed dipt hout
significant prgssid&akies dirrtdi - | en of prgs retbos at the
first supply openi ngaS,8 ?%gﬁéd.'l strl(%&uféﬂrgguérlggggﬁ% %%gs't h@u‘-fstg‘gﬁf’ géiage

di scharged fromedédeotsiactintsasnddl theqReRiHal/div@itdnt e second channel A2 to
be received efficiently into the receiving openings 7. Further, as shown in
Fig. 8 the ring-like mxing pronoting 25 menbers 36 can be provided al so
I n the bugner ar.at u . Fig. 5 relating to the second enbodi nent.

I nci dent aFI';Iy, &ﬁ’glrﬁi‘-qzéarq%;@eﬁ%xi ng pronoting nenbers 36 nay be provided
intermttently for the plurality of first supply openings 5. That is, the
m xi ng pronoting nmenber 36 may be provided as a ring-like nenber 30 having
a plate face only i nNd&@ W fdudth YerPodilent 1hS Nk 42 .1 5
July 2004 Further, e.g. the shape o Oeagﬂi$a%§?§@%¥n@§8bgg%§gﬁgﬁez 15

desi gned in cdiffereerfadidhosoof the foidsbhig anbsdintinté aall BE debeifdde! gas.
Further, the shape need not be _the sanme in the peripheral direction. 5
(Fourth Enmbodi nent) Kxehown figuFigs. dhitextiugbni2 m whisc hasehetht! fiisd supply

distri buggr 4 is_.different {romt ose of hhﬁ f or.egoi n]g enbodi ments will be
described> As SEWHES B #FeQ0 dortng gy snd; face pf theaplate-fike member sihpl v
10 openings 5 0 ' - | i1k 0.

Rat her, in oneﬁgﬁle?hgl Pﬁ%%gﬁ%%e é%ﬁ?fa{cﬁ%ﬁg%g?ég g&ﬁlgédf g p&ﬁ%@%

first supply spply ogeningt & fodidisthargngght Heell g GIAShE difectibs ik th ON
normal to the plate face, with the openings being distributed in the width
direction of Weeplate facectithihe onenings heing fistuibufedsint therwidth thectibn of; and

'n the other ihe 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 ﬁeripheral direction are constituted from the plate-like members 10.

(Fifth Embodiment)
30
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15 plate face too at its each position opposing to each said fi rst supply
opening 5 in the plate thickness direction, there is forned ? ?64 supply
opening 5 for discharging the fuel gas Gin the direction nd 0 the
plate face. And, in the plate-like nenber 10, there are forned a plurality
of supply lines 6 (conmmunication |ines 8) for guidi ng the fuel gas G from

t he gas channel A3 2 f first su ngs

i ndependent |y of eac%ﬁﬁhe%ﬁ#ﬁﬂ{%fn%le uﬁ'ﬁﬁ/aw"?‘}'@%% %fet%ﬁ ?Ig:{ﬂrbgﬂlpﬁr

each two fi rstd@sm}bb&n@ﬂem@,g@féen F:hqt:,her equidistantly from
a

t he second channel A2. And, a pl urallty of the prate-1ike menbers 10 are

arranged with the ré’iﬂhcthmbeméza&mém@ms]idmﬁ@Fl@elmgs&he@ﬁg@u Pplsing he
spiral direction of the 25 first channel A, and of the fins 11a of the

swirler 11 for™MSABSastgdrshe iy gilqat@b(yéonsoel ohthafaregoingepitioditents, lof

f t ch I di s d alt t th h di

br e oner bt ut o0 EARFEFRLT BBSSie Bad Fhatial dbiis CmrpRetsib iy s'erce 4315
July 2004 A f'é’f’»ﬂﬂbl gp&gh rgﬁgg}%?é{m@l %gg@r&’tﬁ&%hsggqg{&%l nv %‘?’\r/lmelrl

be described next W|th ef eren throu

appar at us shovthe otheirgis dammasi¢dted 9as - ﬁiépﬁhhmﬂ?glmér@%ﬁth 'tﬁétﬁ%@ QI ppl{e
fluid distributors 4 of the foregoi ng enbodi nents, of two gas channels

A3, one gas ch@ﬂ@élllgﬁifol' suplsingnt eblzas Grtottheﬁsre’cchummhmj y daghiwigh 7 for
suppl ying the fuel to ”1; eco(ﬁ}cli chann A2 and the other is

communi cat ed itk B1 5904 Ry tinage Fli“l‘ ﬂpﬂﬁﬁmmt@ﬁﬂm faglgasor
suppl yi ngpt he &u S nnel

construc?l on t(]:)'}oE\d tgés%“% gg]s 55.13 *{ﬁ ﬁ rﬁaﬁ Q Sutlﬂ)gle%u@y Yas 10

Gto the two gmdetmﬁﬂé@ cHQdetﬁn:i‘ Qﬁhogﬁﬁtﬁé r@ét%a%&&ﬂP'AFdaszh@ main
predeterm ned distribution ratio to the first channel A -as the main

conbust i on chagonehusiion chenmieb anddortlie shemibthathe A2 he the pilbt canbustion
channel . And, i,n _this enbodinent, the first supply opening 5 is fornmed so
as .15 to di SCHEEE the fuel gas Gto nore upstreamside in the flow

direction X of 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



the air Athan the direction normal to the flow direction X of the air Ain
the first channel Al. To this end, in the enbodi nent, the eng Ugf é‘&e
supply line 6 is bent in a predeterm ned direction. Mre par1 TEu? ly, in
the present enbodinment, the first supply 20 opening 5 with 180 degrees in
opposition to the flow direction of the air A In this case it is

Gt Lﬁ'seghﬁanﬁﬁ@%r%stoﬁ?wﬁ%%é F‘&él GRREliphar b SichchaBneahl Jor obe
te t
OPenLg A1t oGO | sk MBR! X, APl g@%’atssn&sehgﬁﬁﬁf%% set

Wi thin a rangepeksig@ of(iBQgﬁ§§u1?]1§19ﬂigtﬂ@aﬂ@StMQ%ﬁﬂg%ﬂ@tﬁb'ﬂ& g3 G hgayf | OW
direction X of the air In this case too, the rel'ative speed between the

air A and the bméiscmed‘,vnﬂysbdl agiresseirafustaingibh tgevercuiethbyrésstire ghis
mxture h$VI ng,,goqd m fl Bﬁ@ﬂegree maybe obtai ned, As described above, with
t he burne AL 4 FFEing Mresaywe ok vhp dissharging speatbef ﬁh@cﬁ!@béﬁﬁl to

Pheradi a ph?‘i% O Re e BB e BT  hsititn s At R nep v g e -
That is, it '%ﬁ?%e%&ﬁe‘eﬂaa{dﬁzah%% fsRASe the supplying pressure of the gas
suppl yi ng neans. " As resul t ce the fuel gas G may be discharged with

such a pressure just Asromlgistion evediaivretdsh erasrcanduéted Witlbubig thehuAnet he
di schargi ng pressure or_the discharging speed of the fuel gas G may be

reduced, wher ed3PaFARYSs shevn d8sFigurlBngittha wpmrysmetotﬁellﬂubf’ag{abs)e(l 2y be
d d t t | uat duct ed th

LSt ng.t hilbor rEsTetisi . &8 Riiet i Y der 1 5onhiihg PheSR IS SaRRCn 119

kPa (abs) (1. 2dfect elﬁﬂhgg?ftﬁe@ ﬁelPr ofltﬂeﬁml% %%ﬂo tHelr]ﬁl%E@?%rhﬁe? &&%}E@t he

pressure-loss reduction ct ating to-the su gas Gto

the first chariNekx duetich tffect diextorb@uatifom ﬁﬁ;fuagtmdus fitr6% émﬁn'enmor;m
mxing in the first channel A, the_ burner apparatus shown in Fig. 13 was
enpl oyed so t HEHTTER APPRFas Shopmyin Epﬁrﬁ%‘g@s&nwidyemeog}a@:’dieaﬁrﬂlsmlw\ere

directly coupl ed \Mth ea ot her so hat uel a was, supplied to
the fi rgt squ ghg ¢ gA% chapn A3 Were ot ycoupe theacho Br 80

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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supply of the fuel gas Gto the second channel A2 was effected separately.
Incidentally, the first supply opening 5 had an inner dianet q% @f 8q46 mnm 0
and the fuel gas G was supplied fromeight first supply openi é Y89%% the
first channel Al. 20 The result showed' a NOx generation amount |ess than
10 ppmas neasured with 0% oxi de and the conbustion efficiency of 99% or
nore and the ' r lloss .in t f supply to the first channel
Al being 56 k@%ﬁ%@fpke;ﬁagﬁn‘% Y4¢ m@ecgﬁ%n gfd% b&ﬁ?}%?"e&p aliAINEhn i n
Fig. 44 as a c afiFeS : ¥asmd | | bgRt,¥.U

form ng rrenbergf%%l ar%gsp?%\%ged é@g%ﬁ% E}gg gﬁ%ﬁ%ﬁg%ng&ﬁgg?lggrﬁaf Pfﬁ%
first channel kglemtherticlaiesigdifiobntlgigaedtor genpierhnger 3@phfath@ofiig Tise

i nner di aneter_of each discharge op ening is 0.7 mm95. In the case of the
bur ner appar at howsythatthet bemeOapgenatuat acoording tathepresar ihesstioman 13
ppm as neasured.w th 0% oxi de arld Its,45. 15@£Iy 004 conbustion efficiency
was nmore Phan SG¥EVeS & eSS LAgs: i ATS OBy Eﬁévhlgﬁ@@lﬁtm@lﬁ usnifeuppl v
to the first c]tgﬂﬁ@g[ Al was 250 kPa (2.55 kg/cnR) , which is significantly
greater than the rner .apparatus of Fig. 13. This shows that the burner
appar atus accordi ng Thet ken@tRHENendp)RIA 118N tRe 29PHRVEScHBET PESSBHL SR OSS
reduction effect while maintaining uniform mxing. The conditions enpl oyed
in the above- desdnatien tegnivers Bo0C dunthetimperntsic weae 85035 @fuitilent

tenperature of air 0.35 equivalent ratio of the fuel gas Grelative to
the ot A 2. Gt of Theokighens Coraene buche 20 SuBd pAdNnmmmalbfet thossbnd

channel A7, and PRG-I 1hal dfanil p cHEP A IR et i gl
conbust or (entsuyple drotulie tb Whiei ALdt) chd¥eidl . A1 hahg %éi«a&b?ﬁm:&?‘%&?%case

usi ng such gas supplying neans in conbination with t tor.
15 Nanely, |i kemprratwesgdhagxsobodnbesiby (antharicead the parkaa)s Shown

Next, there will be described a case using suéh gas supplying
means in combination with the fluid distributor.

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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in Fig. 14 is constructed such that the fluid distributor 4 as the gas
supplying nmeans is adapted for receiving, fromthe second chg ?I 26 at
| east a portion of the fuel gas G supplied fromthe second s EE‘W @%eni ng
to the second channel A2 and then supplying it to the first channel Al . 20
That is to say, like the foregoing enbodi nent, the single gas channel A3

I S communi cat opl i th second suppl vy openi ng .7, And t hi.s second
suppl y openi n(&g‘? ﬁ#o%ﬁniei}?@ faEedn dt%cﬁ%ﬁ%qtewf thﬁemdfhs%tﬂg?‘b%ﬁt
direction of tde fHehjgas G fromthe second supply opening 7 is directed
substantially normal to the flow direction of the air A 25 And, at a
position opposed to Theref@@eoahsulPths eBRNdioh isWesy silkd}Efit iR sth1deS | nes
t he receiving opening 9 communi cated with the first °~ supply opening 5

provi ded i n t rppropsatecieh tivepilat conflmustivat dontitiorsiecihrdecaideanneb A aigl 7 and
the first_supply opening 5,. eight, of them are disposed in distribution

al ong t he? peritbﬁéﬁlglp rEhstion condigionyindhedhirgeehanneb Adt us. 30 Further, the

positi-on of the firs ly. openi;ng.5.4n the radial direction.Y.of 46 15
July 2004 the first %ﬁ%ﬁﬁ@ﬁ“ﬂl R redh ser{lgo‘{]ﬂ@ng’e%g@gﬁéfsutﬂ?&mﬁ of
the first chapaebqlistdiigy i I L et of f
sinple, it is: poss{}b eto %ﬁ%ﬁ?%l?ﬁgé{gt@ %%gﬁ%%?gﬁﬁ%ég iﬁs?i%ﬁtﬁéegn Tc’ti I on
in the second chaanakbA1A2Impgerationheherhieh gao Ehaisthaired Frsth bhe shpplfend i r st
channel Al. As shown in Fig. 15 in this enbodinent, 8 (eight) supply Ilines
6 are equidi & ¥neaypeditese ‘dleoniy A fie bpelispireedito the eutdrond fwim st f i r st

channel . In operation, the fuel s G discharged . frogmeach supply |ine
6is cauﬁtl’ed t&ugﬁf ioggmtnrge%a?‘? et??%%%r'di & & Jf’oﬂ%eng“‘ﬂug%?r iT8aY theom

first 10 suppl ' SnBeqt Les; y be

~di spersed and drinsigggéusa%gt ant |dal ?ﬁg\%@%%@%gﬁ?iﬁygﬁa@%& g’?ﬂ{%ugsft%?%f]g%ggnnel

Al , thereby t ARdhemby toulehicesisubbtay tiollyoastane ayiival@tratiabf hofudAer

fuel-air mxture. 15 (Sixth Enbodi ment) Next, a further sixth enbodi nent
relating to tHBU¥IFe.h enbodi nent :

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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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 (igrislt é@@tion
relating to the fifth enbodi ment shown in Figs. 14 and 15, i'Actd a
m xi ng pronoting nmenber 36 against which the fuel gas G discharged from

the first supply opening 5 of the fluid distributor 4 collides in the

di rection oppo&jj; . lL.ow directi f t.he ai in th first channel
Al to be di sperse%%éﬂgﬁq%mgﬁﬁﬁéfgqﬂl%ef ﬁ%%f?%i?ﬁbeaagﬂ%ﬁwwmrﬁf
cormbusti on chadiRedtiol bhBiRrkch A RIA i | Q-1 ke moer
extendi ng al ong the peripheral direct? %@@ﬁéu@ygﬁe%%%lé&nﬂgﬁy

havi ng a pl at etoftheaina ine thefirstichagnth&l di schargi ng direction of the fuel

gas G fromthe plurality of first supply openings 5. Wth provision of
such m xi ng pronot i ngnee Myeproggling tthesmposgipomotiag memteus3s ihehé falst gas G

di scharged from.the,firsti.supply, openings to collide 47 15 July 2004 this
m xi ng pronot |%nﬁ’§]1ﬁj’elr 1%68 PBE%%ledﬁ%s lglédiﬁtf?lp]egéﬁ G wogfeambe to she st

direction of t la] St : to supply the el ,. .
uniformy to tEe gll’r&%&llgﬁpg'ﬁléo@fxrgs%%‘%& P%S.S‘%%nﬁ%ssby @8%&%@‘%%

m Xi ng pronot imganemngs be@ohstrtibRdl dichli tha2 Gl didchl | to
supply the fuel gas Guniformy to the first Ba@%ﬁ%ﬁé\:a w t h;f)%e;aoiﬁ%%/rg#}% ng
si gni fi cant prassend supplys opditingd? shto the isegndrelanealad? heap Ges bffegivlly such
t hat the fuel Jas, G g:i ailhar ged. fromthe second supply opening 7 into the
second channelTROVRgPyHbederaving raping dctbianky thjhe medveedapressiyedpsmang 9

t hanks tggthe ﬁh%%.gﬁ%ﬁg?%ﬁ -ei | @ss at 10 the first supply openings 5.

Further, as shown &P %t he opening direction of the first supply

opening 5 is set witRudtherNs4 sRakhaA Fig! Ak ﬁ%h%ooﬁ%ﬂ%ggﬂgﬁﬁﬁﬁ of ithé Fek to

n
the flow direction X of the air A thering-like ronoti ng nenber
36 may be prowvgwly apering Spkatewithcan indimatied rebitiiectotthe oppbsite 8iBgion 15

opening 5 so as {o allow the fuel gas G discharged fromthis first supply
opening 5 to 38@1_? _“éé’é?%ﬂ %Hgth&@éf. Antheeapsdikesusringioxomgtipg onexebex
menber 36, in fAdidy 80 PRV 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.

48



bur ner apparatus having the fluid distributor 4, nmay al so be provided for
the first supply opening 5 or the second supply opening 7 of hgq 2ﬁ%per 20
apparatus shown in Fig. 13. (Seventh Enbodi nent) Next, a furg Y odi nent
of the m xing pronoting nmenber 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 f4rst supply opening.5.for | yi ng the fuel gas
to the first channe[m%}e‘?%hstgfs E%H‘gerd?pr@(rfﬂf‘ﬁn lfaWa?PSF’rS‘ﬂQRP W@Iﬁﬂﬁe?sﬂ: Be 2
extendi ng nor pEkinl | | Aaf. ' . f nel

A Tonard the TBg e SR e 0, e ol {hich Yo 4 Bl Taee
apparatus, it éestepding diagy fronethel fanst sapplytpentiipd tevadaneoute: feeimd6, a
ring-1ike menber which has_a plate face extending away fromthe first

suppl y openi ngWhichoowtends miongther pepizeral divéctiowiof the firscismiebdyl. t o

eripheral dirgctign of, the first.channel Al.. So.5 that, the if becones

Boss!obl e %o catfiy ﬁf?eltfh%ﬂm{fésp%sﬁ’i%gﬁﬁ?ﬁ%merg}ﬂltﬁﬂé 5‘@%@5&%&@1 dbeni ng

5 to collide ' i X ot | er .36 t hus. bei ng.di sper sed

at |east along tlhtg%1 ngg%éeﬂfégr%%o%@ﬁ%kﬁg%?%ﬁewp%ﬂ? |mg](%1_be’g her ,

as shown in Fi thus?Beiigt diisﬁel%baoatf)lié%%.f Rllghe BhéPekiPhefal Brkbdeh f’tH%CHREi ng
or

menber 36 constructed as a ring-like nmenber having a plate face

col lision withchammelddl gas G oriented on the upstreamside in the flow
direction of the airIAin the first channel Al. So that, the fuel gas G
having col | ided agafn&thernas sheymdn Fagn) ihis aleapessilde toemplegadiparg ed i n

i per sedd n° TR fehibe: 4 chin St St S5 n e Blce !Bt b oAl o et fane
bei ng di sper sefér@uBisiod RetHetHd ARl fbht & ofRANED fhe ﬁu«%ﬁﬁ&bgﬁl t;&p%{@iegh o

gas G may be even nore uniformly supplied to the first chann
Enbodi nent) 20direction of the air A in the first channel A1. So that, the fuel gas (& having

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 A1l. |

(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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An ei ghth enbodi nent of the burner apparatus relating to the present
invention will be described next with reference to Figs. 21-29Julyg@4ur ner
apparatus shown in Figs. 21-24 is constructed, |ike the foregoing

enbodi nent, such that its fluid distributor 4 is adapted for 25 receiving,
fromthe second channel A2, at |east a portion of the fuel gas G supplied
fromthe second supply .openi %7 into the second channel Al and then

supplying it tBeé3reon channel of the firstichannel AdacKof ¢ashorfdheserfivrifieat 4
oas. Pace thecr D SRR SRR iBoeabinsbEnrnntons: s S0H KRG,
the width dire 'Iﬂﬁnt yr, ' d’é"@é 1 I nd
channel A2) ofﬁ%ﬁhe fi(grtgtgﬁg%agﬁghgﬂﬁﬁ Oréig&%ﬁ%ﬁ%ﬁé@gﬁ#@%ﬁﬁ'&?&% pply
openi ngs 5, t hie¢ supdiddrid elistmibemiohinfy thel steshdclpaiil Mol | A8 dStHeespsitRR! Vi Ng
t he fuel gas G inside the gas channel A3, so that the fuel gas nmay be

suppl i ed Pn di stlplinesh areconsthectedsoddthett dhe distAButidneitic bfthe dagepts ve 5
supply lines 6 alge C(@strucgg such that the distribution ratio _of the fuel

gas to be supheernnbiedita the figst QPYIRES Ads ireaser ie pespstatiqmwith
I ati | ' ' thg total | f t f G
from the gas. s $h 8% Rotal oy pSlm CHNBE bR BRI 80mm S ga GhatERiannel

A2 and conver saB¥o the firsti chlahnBUAL QR drdithe s8kg &l A935:dlQnl i d

channel A2 is increased in 10 association wt ecrease in the tota

supply anmount disttinetidnuehtioas the fiddlatasito the seynd ehsindulPliyiddressed in
I ncl udeslé nozzl e 16 havin second supply opening 7 for discharging the

a
fuel gasl® in asseciabiesygth gﬁ%i—‘ﬁﬁ%ﬂ imytheftptahsuhplypmowtizofitbe fud gan Gihe
direction nornal to f.Low _diregtion.of,.the ai in this cond channel
A2 and a cormmuni cat i tc-)I*rP\l il?'nceéf' gHs® %’r SW&I_ i]_Weh ’Pﬁ%‘déﬁ@l n@_@le égﬁ?%%ﬂﬁraged
fromthe secongbcs@Piupp®P VpeRthe’ 7 j&@ddi@a&aﬁeﬁﬁ?ghg e Ufef gﬁs f&rsal gpd RREhd
opening 5, and the comunication line 8 includes a réceiving opening 9 at
a position oppdsethe A2 hons phe gas ahanheby3ain thedabaior netmdl s dhe dloky om
t he di schargi n&,*di rect| %g of the_second_supply opening 7, with the
recei vi ng openf¥gcHRn ?flgt FahAvigiliiseced shawmel A%ippil p coponupisating 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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Further, each fluid distributor 4 is constructed such that discharging
resistance of the fuel gas G at each of the first supply opegiﬁ S @f’ 5b,
5c, 5d, 5e due to the passage of the air Ais increased as b P %Y&P ant
fromthe second channel Al 25 That is, as shown in Figs. 23 and 24, the
opening direction of the first supply opening 5a closest, in the first

channel Al, t hannel ; A2 i et normal to the flow direction
of the air A %E%S%ﬁo%?g%éﬁ?%gﬁ %‘iaru@@j( ﬁgﬁ%el?ﬁ s¢thon tha upsigeam side i theppl v
openi ngs 5 ar efigwi & t iPeA  UPRLLS ' ' e +f | i rectd on of
tE\e ai? A, as bei ngﬂgﬁgy fg?%?ngt%'g %O geconﬁwc%%%gb%? V‘\%Stt:ﬁw‘tlﬁ’g' g’p@i‘ﬁ ng
direction of tdischanging anglps yf ddnehensTeohthd Peshebiive g shgbmgz%tmﬁ OAn the
flTow direction

second channel A2 bei nga;et on the upstreamside in the of

the air A Narkelgtive tp dhe Hpstream sifde of itheflow digectidreof thessinak g nhedngt es of
Lpst r oam & de. OGP F RE6, fitteseed ahadiallings b6 ORIIRER Aee PiaStErgms Hamnel
Channel Ao, a0 hat Bhol/aged i NEH DB, i B fhoan G & ta ne
ey Trom t he. setond. chanael Ao, THIrsl sRRRY lnthe 1 ELARST AsRid "0
case of a | owawayifwwonthsssdcomd chanwdltAR.r educed gas supply anount fromthe

gas channel A3, of t re%spective first supply openi ngs 5, the first
suppl y openi ngs 5d, eERIQNS, 38 ghemrayn Fin A5, uhtheease vl adereriomd cogbustiomot

g senen gyt e ey LB e oS AL I8, iR AR, e
cl oser Lo, Lhe Becanghgansics Bkl 5oafaH 018, AREHERY EPhORETCC

agai nst the discharge of the fuel gas G can arge

the first charthelsepond feauneleh?)| dapnbt disthatgeothe el gASSI e tOthdBrddtEst
channel Al for,the nmain conbustign be ignited and conbusted

appropri at el y, 3§ %g@%?sﬁt%ﬁgﬁhgg@]hﬁaﬁ)i endcomiyuie ofer tfadst sypplyace at

t he downstrea feihg. s hannel A2.,20 Nex{,, a difie nbodi nent
of the fluid garpgtﬂg}g%u?gc‘fr&z’t, §c§|9$$g§%cf]‘{;i&ser % th&%eb6ad ehandel Ad s Flnes

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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fromthe sixth enbodinent, will be described. In the case of the fluid
distributor 4 shown in Fig. 26, the discharging directions qé tlhﬁguel gas
G fromfive first supply openings 5a, 5b, 5c, 5d and 5e are é‘fy %4the
upstreamdirection in the flow direction of 25 the air Ain the first
channel Al. In addition, the opening areas of the respective first supply

rom the secontoBrli e ”39@%‘??3@%%%@#%%@%%&3&éﬁi%%ela ?s?iiaf%i ng
of “the Tuel gaey PRy oS CRKPHARCREARET OR Rebif gl o, S1SER™ D"

air Ais graduiké yhé nixthaeaboditeh’d Mwb&p%o@é,q;mib HRsSHRPHY iRBe thoa

di sposed adj acent. the second channel A2 to the i rst supply opening 5e

di sposed away §omghnstien stalitifuat thetimle oflow-Heamtenmbustion. t he si xt h enbodi nent

descri bed.above, it | ossiple to_ jyprove the conbustion stability at the
time of |8wload co i BROL rl\]é‘?ﬁhfgan ééﬂ]ﬂ%‘ﬂi pf dhe diwidd dissributsr dhe

fluid distribug ] mthe sixth embodient, will b
tescribed. | | o Ufterd froth hE LA e ARAS, SR RRRSN " 1 F o 57, 1ive
first supply openi ngs tha.ca5®.of 3he REd ESrHBof Qréff‘d%uﬂA | n' {ﬂ%:ﬁg'%eﬁb%‘ﬁ%ﬂe”&er

10 disposed along the flow direction of the air i rst  channel .

The 10 openi ngs Seopﬂlﬁulg‘a&ﬁaalﬁ)erﬁcf ad,eSe?fretfhﬁn@diiia%t bldtﬁ-lﬂﬁ?{m@ﬁh}%@dl(ﬁpaced
apart wth a predetermn ppropriate distance along the ow direction
of the air A%ﬁ@*ﬁ@l?%ﬁ&ﬁw@wﬁﬁmféhe iaithAlinrtbe fBsticleartal eld VITheni n

t he pl at i er. 10 FEurthere. in es I .st supply openings 5,
referri ngofi rgﬁ) e% %Iﬁe()p endn guier faces ﬂéet%te&ei?{?éi‘i? P&&%? DaceHaPArt st
suppl y openi ngwith 4 préRfémeseln Lge d &t} dk rber
10 which extends cl gser to tﬁe s@crg% cﬁﬁ%@%%ﬁéF\E?ﬁgwd%\%ngwﬁornegﬁ% de of
the flow di recair dnamwd thedwespectivi coArnunitation ilihes Bane fdRaed a6sn thE plate-
_domstreamsiﬂgﬁin the flow direction of the air A, the fuel gas G from
this supply o n§ ril8. sucked by the current of the air 20 Atoward the

first channel A, t h?ﬁ%%r,tl% ee\égllﬁ?t%t %ugﬁ%agﬂe\ﬁngsl g,clhe%l%nngg 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
channel A2 on the downstream side of the flow direction of the air A. As
this side face 10a faces the downstream side in the flow direction of the air A,
the fuel gas G from this supply opening 5a is sucked by the current of the air
20 A toward the first channel Al, thereby to develop a negative discharging
resistance for the fuel gas G.
Also, the next first supply opening 5b, as shown in Fig. 28, is
formed in a further side face 10b of the plate-like member 10 oriented along
 the flow direction of the air A. So, the discharging resistance of the fuel gas
25 G at this opening is provided only from the static pressure of the air A, thus
providing a greater discharging resistance of the fuel gas G than the first
supply opening 5a.
The next first supply opening 5c is defined in a side face 10c of the
plate-like member 10 oriented away from the second channel A2 on the

30 downstream side of the flow direction of the air A. Hence, due to the shape
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resistance for the fuel gas G Al so, the next first supply opening 5b, as
showmn in Fig. 28, is forned in a further side face 10b of tggj‘{al %(ﬁ-like
menber 10 oriented along the flow direction of the air A S0O; hé

di scharging resistance of the fuel gas 25 G at this opening is provided
only fromthe static pressure of the air A thus providing a greater

di scharging re t ance of .the fuel Gthan the first supply opening 5a.
The next fi rstgfls AR pRiGetgr dme §%$ﬁcﬁﬁEgﬁisréI§t srERlyr epeaing) 5C,dhe el

late-1ik ' : h | ;A2 t 30
goangt r gaan SF 2 of %?Jﬁlg{e:‘ ﬁgﬁgﬁﬁ%‘%%&%%eﬁgﬁggﬁmcﬁﬁoﬁ %888% O?ﬁ]ée shape
52 15 July 200diref. tAetleosiiyTha&al0Mctd R SRfRE elte kS Adw Hresibil

opening 5c, the fuel gas g will be discharged in the direction normal to
the flow directhieonirof, tthes fast sappls opaeingi e Pracided Of drage dlRehasig eam
side in the flowdirectjon of the air A this first supply opening 5c

provi des gre@?bﬁﬁtalbqes‘gjﬁgﬁéﬂﬂ§asﬁ-resi stance of the fuel gas G The other

bbove- decert bon 111 S ihE R Enp Rl et 8T 5 MG, fBrnad ip RS same side
confi gurationsfagé 108G sGRETANIVEALLG hd ST sggéig,gé%e%ng %Egsg&pegygkn@&% to

di scharge the fuel gas Gin the direction ot ow di'rection of
the 10 air A the, cafipuratiendliof thar@hhgunieatioh Anes 8 ofhetdi, thidle izl

t hese respecgj\sle supp] y openings 5 nay increase as being away fromThe
second chann mgﬁﬁh@m@g\aay?mtheedwmoﬁmmag»eedngnﬁmﬂm@mﬁohmftbe

possible;40 inprpvegth ogbustion stabiljty at t ti of |ow I oad
Conbust i B neBF &, by Brdic e s fesdng esistansda oiothe Biclesns £l 6F dhese
distributor 4, Iof : Is i Wwigl | descrj bed.
In the case ofrefq e fleuéi(@bgws)? élfl%g% grﬁiﬁ'ﬁéﬁ\%nag%g&’iegfgnégﬁyt%og fas%eF?rb(th or
conprises a t ufhainmel A2nbdn thay inag, Hke ahedeiegatngodmbbdiendhit! ffis JREBIY MY, N

the first channel A, the fuel gas fromthe gas channel A3, the tubular
menber def i ni igaproye thescambestion stabidity it the timenfllowdpaheomgbusion. 5b, 5c, 20

S0, Se. And. i ordefedp ALLPRLNS, 30 AR R SHAICE. S alhg, el 99 ©
15 different from the sixth embodiment, will be described.
In the case of the fluid distributor 4 shown in Fig. 29, the

distributor comprises a tubular member having a communication line 8 for

receiving, in the first channel A1, the fuel gas from the gas channel A3, the

tubular member defining, it its lateral face, first supply openings 5a, 5b, 5c,

20 5d, 5e. And, in order to allow the discharging resistance of the fuel gas G at

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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the respective first supply openings 5 as being away fromthe second
channel A2, the opening directions of the first supply openi qgi 15? 0AtS)b
closer to the second channel A2 in the first channel Al are 28t ¢8%%e
normal to the flow direction of the air A whereas the opening directions
of the other first 25 supply openings 5c, 5d, Se distant fromthe second

channel A2 are_set to.bh t he,upstream of, the flow directi 0 he air A. .
In the case ofo'flﬁ’é‘ Bu gtthlé%%%ﬁﬂgm"e‘}ta‘?fi% Sﬂlé’pfyhf‘%w@ﬂ%%flp@@rﬁmtagas el

i nst ead of usi -l LRE LML QLS t S PRl Vi RS, 1t
I's possible toﬂ%f ?%?te&lil e%ggggf ﬁb%%ﬁbtﬁ%gﬁelgggsﬁo%%yhgé géggggggﬁnelam to
the 30 first spyedeteropaed Mistribidionheatse GoNtheS AR YhARRNI AYSaidgReeRdRNt | Y
of each 53 15 July 2004 other, so that through adjustnment of the supply
amount s of t hecojastipaschamnel hndrtedhesecorsl shppie) Ahanithgpilot bembustiorgas G
may be su pliecﬂxa%\élgﬂb predeterm ned distribution ratio to the first channel
Al and the mai ustion channel and to the second channel A2 as the

pil ot conmbustion 5 channel. (N nth Enbodi nent) A ninth enbodi nent of a
burner apparatus relating to the present 10 invention will be described
wi th referenceiNiath Enilodid@nd®. The burner apparatus shown in Figs. 30-32,
| i ke the foregoing enbodinents, is constructed such that the fluid
distributor 4 may receive, fromthe second supply opening 7, at |east a

portion of the fuel A%as_ G supplied fromthis second supply opening 7 to
the second channel wingh empodimant gippbyrner spnagatusorelating ta Henpesisent .

That is, I ngl | A3 JS. | cat ith th d
cupply obini ngy e SR Mo PR ORRPRG Y He2 00! nio the cocond
channel A2, Further, Thachdine i thsIshawh | BNl 1408ad Utke RS redshiflih L Ne

second supply opening 7 is set to be substantially norra | ow

direction of tdmbadimestdnd constractedsuchahab phefail distiibatorer end sdepivey
opening 7, the ianr tube 2 defines_a receiving opening 9 conmunicated
with the firstixom 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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supply opening 5 provided in the first channel Al. Both the second supply
openings 7 and the first supply openings 5 are distributed agggﬁy?p
peripheral direction Z of the burner apparatus. Hence, with |
construction, it is possible to appropriately 'set the pilot combustion
condition in the second channel A2 and the main conbustion condition in
the first chan g the flowdirection of the air A, on the

r 8

upst r eam si de IC]Eljlfi'\lg t}?ﬁ)%PW t}é%ur?&' W odéniblepking tthérf?lw si'fri::l@vildeﬂq &hi\l rth

i i . 4 004 I ow of .the air Y
Ergglkidlnggt EEHP%%&%FJ HgadeleroA S Bfs eogﬁ%g@g?w Ahls PoBrovsds G to
the first chanyRe phrts I’ﬁ\/pi% 30 '\@@?“a?etﬁ:cﬁmsgﬁé%'ﬁ‘*d'%@“?. rs% ‘#%r?ﬁf ueI

gas G di scharged fromthe irstsu

flows first oubwering 5ajmoghierferst @ﬁlaﬁhel5A(ﬂlﬂcﬁﬁé fiest %@farﬂ@%léﬂg e ¢hanapnel
Al . However If_ the air A callides S|dewa this fuel gas the fuel gas

G will bﬁ def é@@@@rtj&nfrc?eﬁn@t@m evenefﬁlee:?rlﬁsszm:ﬂlagf ?‘ﬁi‘?’aﬁg g; fS
he di 0
Wil not ﬁégh?@dﬁ?@oﬁ@u@f{hﬁéﬁ@g?@meﬁq edpfnisrlehy dopmaean ok "
’ 1N
on the. upst r camedst BERREL., Nead o Bl SRR SR B o Fuck 2as ShidleRy
shown in Fi gs. thdQe 48didd thas thd gab ivst noﬁbb%ﬁbéigedf‘%ﬁﬁ‘cﬁ%}&gy b HRESodter

enpl oyed a plate-like menber which extends along the ra di rectlon Y of
the first chan]ﬂ@uph!&ry dthilse ffirst tchahnell Ailng Foenthés ra8sonasthehBiwt shieldigy 32

() fromiPhe GBEAHRG IOdHFERIEH OF hes RPFGEaB s §f°rbgf’afx§mf§1m“§§$m3gdséféﬁgce
openi ng 5 15 or eater b sPIDARARALE Shek hra%\ B i e o SRR st o
D i T et st R ot 5
first shieldi algnﬁéh@eadlabdaamm‘éoﬁd@ﬁmtchmémm suppl y opening 5 | s
equal to the openi nq'hls grst sﬂ:ugldmg member 29, as shown in Fig. 32 for example, is
15 constructed such that a ratio: c/e, between a distance (c) from the opening
' center of thé 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
| ﬁist 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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By setting the distance between the first supply opening 5 and the first
shied nenber 29 in the manner described above, it is possi blq tQ 2@&
reliably prevent direct collision between the fuel gas G di sc%arﬁe 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, qrey be dispersed reliably to the outernost side in
the first channe and the equivalent ratio between the fuel gas G and
the air 30 A in the fThesth B €he MrstBlidIEinsed | 1.0k
realizing | ow NOx 55 15 Jualqif2004 comustegglﬁgaﬂ%ﬁgdegﬁga%gﬁg% ?ﬁ%glﬁ)(?nsltal

shi el di ng nenb@irect®ni maythe dsehgimnudifig) 32iiforeatanpleray be as shown in Fig.
32, for exanple. O tf%e opposed ends of the first_shielding nmenber 29, one
end 5 adjacent the Pirihe eppnsed enssneinthesfirst shiglding qnember 28 sneeentl 30

econd entt o1 SRt b I RAbE haeShelt B i 2REte b Brsvcedbl Y et aie °

direction Z rghati i ' i Dfﬁ- Fa -t e i he
second end 31 has leiz;{&wi t%ﬁ%%gﬁ)rggb{lﬁ@&p@r@ I p e?gﬁﬁlt &vﬁ%&ﬁﬁ%ﬁ%ﬁmﬁe&é t he
first shieldingl.10Thefhet eAd 36 hasnat«dmae@?]salgﬁg tthatpdrifhelrile divesifibn (Z1) of
the first suppl opening 5 along the peripheral direction Z, the ratio:

al d, between t¥féatiyeitorthe(agalditection Xveud At thi) sarag tinee, fthe secbndrentd33 bhais t he
Fespect vel y. 1 170 Sohalbnib e dlribhgrtih gt 4 o TR the #1sbstueaiPz0a
along th 15 ' ' | f fIr.st . ehapnel s.1 t0.3
times gr ggt er t%gir?% i]t ggisvmgdd{sﬁﬁ%%?fgﬁc ﬁ]éa ?Orrstﬂesﬁ%%ﬁ%yaigpognﬁﬁlﬁgﬁgtiSrlllpphé sane

direction and qenin®§ alddpethy sirtpHeadl dikedtivn % iths rafida/d0h@Reh 8he WHath t he -
wi dth (d) of the flriillte sp(ftgleé opening 5, direction collision between the
oV

fuel gas di sch& gad ¥ mast be Sopp[lyarah 8 rimigthe eatid: fedd hietweermélye be
i ded. Wth this,,.of ity 2 f the disch d G

the vel oci ty cBHisBiERind i WERIE] et hatFaB i & Toapecsireli nt ai ned vel

especi al |y, thereby g?g:ﬂrwﬁrby %E@%%he%ﬁtﬁ’?é)f&rtﬂ‘e'ﬁlét B934 865 &5nStnd e

fuel gas Gin the ra di rect’i on
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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On the other hand, the width (b) of the second end 31 along the peripheral
direction Zis set to be greater than or equal to 0 and small 135 han or
equal to 2 tinmes of the width (d) of the first supply openi ng g (% e same
direction. The fuel gas G discharged fromthe first supply openi ng 5 wll
flowto the outer side in the radial direction Y with sone degree of

or *bther var i Ghcg e ERE RELRnAN, W RAD B B S BRETL b1 cEnak Sl A
in 30 the radlﬂbréiﬂsﬁ%&éc@é‘as‘ﬁa tdngr ﬁanIDIt SC G e‘? #of %Bmﬂ%eg%%irfﬁéﬁf%ag G

di spersion conditio 6 15 J y 2004 of the fu gas Gre

vicinity of thiepeedorglomihisdegrdbef disperdion, thecspasdlogy tetid ebsidfud her
anount of air A to collide the fuel gas G depending on this degree of

di spersi on, %D@amme@d@rqdaaon@ta@ﬁ t he fuel air mixture is rendered
constant..5 Nbre artrcul a ired 1o inprove the uniform
mxing effect of IOt h qrﬁaarbléglaéy,#{ sg.;e i {0 raprovR d: MYXIE t he
dth of th t | t
o dLn O the dReparuRificBlal & ohe Aol F iR, A0 &Y 81, R AP P fna U

of air Ato collidet nvers sperS| el gas

G has devel opsedored eaddy] ianséthsa é gérd éd’a@fto Mews 8GRBAL 8hfdud of Hr A to
di spersion of the 10 fuel gas to the outernpst side in the first channel A

is difficult wollide dheegas. onConversayodf \ﬂle hdispersiinr of, thishfuel gae G badh (b)
of the second end, 31.i et t be a, gr er value such as 2 tines greater
than the wi dt °P8f1§ﬂ“é‘ yripibe éﬁ??fﬁldsend/@ﬂhsq disgersions of tRe i on,

It is poggl bl el e 5 of er he
fuel gasﬂ% in e ra a df)ggpg. n@?%@&&&ﬁg ]%Stts%]h km%ﬁ%e%‘%bo

the equi val entdﬁ@iﬂoﬁboﬂi&éﬂ"%ﬂﬂﬂiezﬁt% Fthéﬁbth@vhlaﬂ&'(ﬁwf'théfsec fasﬁywklfé Ry
be rendered uniform And, |ow NOx conbustion nay be achieved

reduci ng the peédsbea gteatteﬁevglas sswhpisy? tigesepreatersthianethef width (d) of théut or
4. 20 As descreéj‘_ég above, ghe first shied nmenber 29 is provided for
preventing th Qﬁn%’rgr ‘A fromthe upstream si de al ong the axial

glr ;:Ct ion X of the le%ﬁ IR ARG uor § LQJ'@p N LAY m@%e%sé/ﬁgagééesgheg&%rgg pply
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

57



32 to which the fuel gas Gis supplied, the fuel gas G supplied along the
direction away fromthe inner tube 2 will be |less affected bxﬂq {)d4ow of
the 25 air A, so that the gas may be readily dispersed to the out &f 'si de in
the first channel Al. For this reason, the m xing between the fuel gas G
and the air inside the first channel Al may be rendered uniform thus

achi eving | ow gtﬂi& the wnst m e of the
first supply otglg%%g gﬁﬁgﬁgfaéAlls Bhrhggl et(ilﬂ%pr g eﬁ% E%ﬁ? ﬁcs}ﬁp

proj ecting frodiséhrargbdi®in thidlrst shfp B }5 of #@Fnel
Al.-Wth this, the gtral ght ness gfgt%?%égg?g 9% I SC aF’%‘g fﬂrhrci)fn{:]:t1 I rst
suppl y openi ng® Geistharged fovedhe Sostt svtply bpeximgIS igashefdbschangd A f rom

the first supply openin to the first channel Al may be even |ess
affected by th‘é‘aﬁg’ﬁreé!ﬁ??%ﬁﬁ aﬁ%ﬂe}d mat@ﬁtiwAheCmseiqngnBy,ﬁée\mmg he

fuel gas an n ba re re nmore ;uniform thus, further
i lrerr 0\g/| ngg;t heqﬁ@%?lgéhsﬁ%lng @e%{cpﬁﬁ fmthqereplt}gedg%\genéne%u orm,
~ di spersed easifhstil Bﬁuﬁﬂi&ﬁn?'ﬁﬂfN‘Okre{dﬂ%ﬁgﬁeg&ctcr‘annel Al as descri bed

above, the discharging speed o e fuel gas at the first supply opening

5 may be reduced andAdwcdf thenfile) b€t 28n Henhibpdrsed RAEHSH thobuien@idd /sl gas
Gto the first _channel Al may be reduced for instance. As a result, the

pressure | oss e 156 chpnnel ﬂilsEtSr despgribed MVthefdlsmhm‘gm@sm@dd)falh@ faak h
conponents a the nmeans. nay be onmpact. Further, if
t hgpdl spef5| gr\ga@f t t}?%ggs%% {OPEPHE P ey k@hﬁ\@?‘g agsopipela ke pl ace
reliabl s d t t he

V187 QAESR ARNE o I SRYLAEABl LT LRERRON S b bR .

and the air A nay n ere y gl ven posi

channel Al . Cdisésgtantd.y, Aeuc:bsmlmcmre\@@sﬁﬂeqmsoﬂ HeAluidCEMTIRASCm £ be
hi gh-tenperature conmbustion can be avoi ded and the | ow NOx generation

combust i on bec@ﬁ%@rﬁéﬂgﬁ!@ and zocinesmponentsrasotdiengast supplyingngedms spgché i c
di mensi ons of |rst shi el di ng nenber 29 and the first supply opening 5
and the press ]émF SUMPActeri enced in the supply of fuel gas Gto the first

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

15 may take place reliably as described above, the equivalent ratio Between the
fuel gas G and the air A may be rendered uniform at any given position in
the first channel 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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enbodi mrent w Il be explained. Incidentally, in this test, in order to
confirmthe pressure-reduction 25 effect experienced in thelﬁljll[ﬂﬁ!zy 4of t he
fuel gas Gto the first channel Al as the effect of the first"s e(fdi ng
menber 29 and the | ow NOx generation effect due to the uniformmxing in

the first channel A, as shown in Fig. 33, in the burner apparatus of the
present inventfQQesl | 2 Ll 4 ' i 4 of.the
f oregoi ng enbodi negﬁ% ?égﬁé% ﬁ‘Eechtd}vjvt@)ﬁdg}gls(31 (?%a%gltge Rgﬁaf){r?e&%g E)l%nctaﬁeequasthe

communi cat ed véugply liaegewithahe et Yuriepbasing 5 o SYPRAYE 0% flte »38 L, July
2004 fuel gas to the second channel A2 and the other i's conmuni Cated via

the supply |ithe Brshichane¢leAl.i r4nd sibwsimodifiedigag abphoatus v athplpyetidof uel
gas Gto the 1{hiﬁrst channel Al . And, thus nodified gas apparatus was
enpl oyed for d®%est. 5 Further, for the dinensions of the first

hi ‘el di mber 29 he fi A I i ) i dt f.th
21 e, i ngs member 29, Menghop! iy BHSRY RRER 38 Bhic 8B b i "2
as 2.6 mm  andihelfesdbeiapesekiny 5, B WRRA (N1 the k3l SIY 50 Hal8e{ERAmAD and
the center of the first. supply  opening was set- as 1.3 nm and bo t he

openi ng wi dt hsthedyidtheb) of thehecbind ehd Bl wapptlya®RGnRg dnd the Biathede @her al
direction Z and in the axial _direction X were set as 2.6 mm That is, this

is the conditi eAn \the dirst shieldingt member 29 and the gester oftthet first sapply st
shi el ding nenber 29..0n the o r _hand,, t i nner. di aneter of t first
supp: y gggni [lngn%g %Segﬁié%%@%%E%ﬁ@%?egﬁ&%@gﬁ ofghgdyst i
su i edipo . ; eni-n :
Thgﬁ, bylusi ng t}{%ﬂé% %rn rl:‘:aptp}(%"ra %lﬁéh&%?@g%% ?o#%%/na uaﬂné%@ﬁgg@o@%g

conduct ed wi t hweret ®$tais¥y6 piras sThet Bf tHit 9s KRacdREdn (4 whick tid SRR sh%?ﬁ) ) -

The results for the burner apparatus of Fig. 33 show the NOx generation
amount | ess t hERemEe pspnigctsthedarsishjeldiapmembyrd9. The combustion 20

of fuel o the Tirst Chneruheiand, e Toettrnlohs tihe i suerls opomaett ons
enpl oyed in thgagbey s 965 &irh B hrftOHRUSIbAR 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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eval uation test were 350C for the tenperature of air A, 0.35 equival ent
ratio of the fuel gas Grelative to the air A 2.6 nB/h (NorNgEIr@ %8(¥4the
fuel 25 supply amount to the second channel A2, 23.6 nBlh ( ¥ or the
fuel supply amount to the first channel A, and 1000 C for TIT (average

tenperature at the exit of conbustor (entrance to the turbine)). The burner
apparatus rel agifhg 'eﬁiﬁérﬁodi ment, as shown in Fig. 34, may include
fuel supplying nenggﬁl%@ I'n The formof a hollow tube 30 having a porous
wal | portion 37a, wi et Haelmesiplyidd Reinratdraghegydpid h iy ¥ 2004
first supply o%gni ng 5. The fue? y;%%pl yi ng menber 376{1?)5 cgfpgl;ﬁpéﬁgjflg in

suppl yi ng in dissibution thenfuehgas$ Gethrgash 6hd pores dhrmidibindies ealliwrtied 37,0 ts
wal | portion If the %grous fuel supplying nmenber 37 is attached to
the first supﬁ&;ﬂlﬁ BpfOMSHiyiel sypphrnp daemben AThiss atiathed derthe fitst supply gas G

ofthe full - oo R Reimbore 3 th S Rient 48 Beslitos (EmeT e chighareed ot a
direction Y obradb@l{i fréh ¢H8NHGes Mormad. i ahe AR fu&&%opg%gafg%%Pﬁe}t s

distributed uniformy over the entire tTirst channe

preferred, forsuppyipgrmenbeoB?pisahiefhilnghdGasHHIE alBEShe Rl Fifeeibn SEPP! Y,
that the porous, menmber enployed in this construction have coarse pores.

That is to sayof the dirstshasnph Al nSadhakr the7 fisfloghs hemay dpa digtribiated
restricting, to so extent, the dispersi t endency of the fuel gas G
when the gas G@%@V&VFB%%%“W&“E#%I@QQ%%Q the radial direction Y. For
15 i nstapge, when thi . ' r 37 1S gdisposed in the mddle
of the ggrrent of t?l%vg#r%i.,&ﬂb?#g énrg%%e@%nc})u‘%goﬁ%f 5 W%%P’é?sm]?ﬁs al | ow
easy entrance diritgfueli supply,rthat the pbitls SeRDeY ictth FRORT RS codSrhdticy f vel

suppl ying nmenmber 37, it is possible to enploy a sintered body of various
metal s, a neshh@e @@arsg paves.t HEhat lsdo say,ahis fuel gapplying2@embetr 87atiohltlye et C.

Then, by providing, such fuel s | yi ng, menber .37 and also the _ first
shi el di ng nrerrb"éf‘.pa‘gléa ‘gﬁ’e?%%&ésfﬂf g’é’ﬁ? e¥igat.dhe disnersing |te%{fﬁg)§wf the fuel gas
: 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 direction 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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menber 37, the dispersing effects of these nenbers for the fuel gas G may
be conbi ned, whereby the fuel gas G may be reliably di sperseqsga 5&5% out er
25 side of the first channel Al .. Further, instead of the above-déscri bed
pl ate-1i ke nenber having the plate face oriented normal to the axial
direction which is the flow direction of the air A as the first shielding

nb 29, it | ' | | -Like,. hayvi |
face i nel | ned "nErDE B Bt oGrRIMbuBpiis T re g Bopbe A apt oh e A
or a curved ortubgnixifiaiving hk@odi0setlod Wx¥errdilg t?‘@fgﬁié Ehe% ngerﬁ%ui)g rz(%oihea

split tubular nenber slip along the direction o e axi' s, havihg a
cross secti on fexnedfdnragctamara ard)eTigmesutroha dihg 4t b6 th ApEehmAddabe, an
oval are, or ).\ surrounding at |east the upstreamside of the first

suppl y openi nghs fixsf supply gpeniag Srefren tshnlayunembaesdiround theofitst supphpeni ng

5 may be genpl oyed.as.well, Al so, if the tubular nmenber is enployed instead
of the pl te-I%?gmg‘ir’P&y]%?I@P@Wﬁg r 29 as proposed above; it is also

possi ble to enpl oy a u ttﬂﬁﬁBF S:.S LR.Fi.g. 3 iLeh ..
integral ly includes ‘glér?b?;lﬂ%r as  a Esneec%ngl?l% ?h@gﬁéﬁﬁg W%%%P?ftﬁg Iﬁ?\‘@']é]%econd
channel A2 andirsbehielditibaliembér 2% 88 rosscli®olé figls shl L %E‘éﬂ?ﬁlr fpr the
first channel Al. (Tent% Enbodi nent Sﬁi‘o tgnt hoenblodi ?r%g?logéflﬁ% ur neroy #
appar at us r el dubplpriroember B4 as ehown 15 Fign8nwhirh intdgraleimtbedds heckziexs Wit h
paratus shown in Fi 36 and 37 is

fer to Figs. -36-39.. The b
{he. so-cal | ad & CRRALABIFIGYE HEBOBE e Ahbisarmal sbannavEcAnaral wilohannc
Lhe e o fr e (SEPER aarAchh ai rubstiannel
Co the f1ow - dreeber BERE Mt SniRe bk Tkt Shet et 8fEroer 15 and 1 ne

air Ais 20 supplied fromthis air channel 50 to the.first channel A and

t he second channel A2. Further, the fluid distributors 4 are provided in
the first chaffenth Bmhadimbet)nai n conbusti on channel and each distributor 4
conprises a distributing menber 51 which defines, inits outer face, a
first supply '

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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25 opening 5 and which defines, therein, a supply line 6 and an air inlet
duct 53 for guiding the air A supplied fromthe air channel ?gm;? @%e
second channel A2 as the pilot conbustion channel. The qui& g ? uting
means, includes, in said distributing nmenber 51, a second supply opening 7
for discharging the fuel gas Ginto the air inlet duct 53 in a direction
30 intersectin, ; di; i : 1 Ir Insidesthe airn inlet. duct
53, a 61 15 Juﬁfﬁ %%&Aa?g%%ﬁggéatf?‘gﬁ&{e?ﬁggﬁfo&}@i@i ﬂ‘&&%@e@ﬁf’mgg}%ee

di scharged fr ogacbhé suppiyOsnstipplan dOREMINEG fo BRE figst HiphYy bperifie N anfi 4 St
supply opening 5, and a - receiving opening 9 for the conmuhi catidon Tine 8
di sposed at a ysssivin®penipgosifoy the commsmicatich dinep8 Wispaaidng I pésitiord
predet ermi ned di stance relative thereto in the discharging direction,

5
with the recei SRRSO ENithe seconseswipypmening (Thwithes amedeienmiyed destance 7
e f11 st Dcnanarly thoslfh 8RS gt bale BBt fom, inaRangoemd pbwing O |
direction of th&ngiopeh fo fEsdebhid b 2?,5%1 7 And, as shown in Fig. 39, as

this 10 plate-like distributing nme ei'ght of them are di sposed at

ei ght positions equiFtirtexptheydisribuimgereand sl & a glatedilieaRedbet Afspbisdt
-channel A, so  that the air A supplied to the first channel nmay pass the
outer face of 'TV}‘FLJD dhetiiish shpngelnddn svith itupktterfacelokiented adortg dny flow

di sturbance. W.th.the ove-.descr. bed constructiqn of the fluid distributor
PRI 1 Ch e L R S U PR S A
second sygply ' - Lol L L1 t t Lthinsthe djstri. I ng
nmenber 519i S %?E%E%EQ%%%H&%H% (??bt%lnhé?‘f Sg#%g%fgﬁ@%r%?swgﬁ%g a'%h%g fr

inlet duct 53 positiesr equidisteaitliin fheeeripheealr ditdttionlof thE Srdt dhahRbEh 1065t 53
to flow to the second. channel A2, while the rest of the gas flows through
the air currerfagthe gér 4 suppdiedipdhedirst ciama mapphss Hee dutestfasepptlye

opening 5 via {:he.receivin enj . {0 .he suppljed o the first channel
Al eventual | y.alﬁﬁ}bél%bgﬁeéﬂ?gglsb‘t’&%f‘ @mawt aé’é(sdl@“di’%r ged fromthe

second supply openi ngyifh | S INCN uel, gas ,portion
I ntroduced into the g‘{)lzn]’:rlrﬁl% g%%‘%g(%{%ﬁl%#éﬂéﬁ\fﬁﬁ%hgﬁ%%g@a %%%‘gﬁ?#g il l
be guidet5to tthe gasisapphupehywinnethetid gbe Pischarged 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
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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.
possi bl e to  abearpeuroh LR Bt tefbel 51 so ms not to

significamtly disturRidopgstead 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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25 flow of the air A This burner apparatus, conversely of the burner
appar atuses descri bed hereinbefore, is an apparatus in whi chsm Ag st
channel Al is wused as the pilot conbustion channel and the secoha c4hannel
is used as the main conbustion channel. 30 In operation, the air A
supplied fromt he air supplying neans is 63 15 July 2004 suppl led first to

h d h f t;hi A | h d
thonmer (A oo SRl Hia0to S BB A o8l A tRRarRSs ik A SIG0RES of
duct 53 for rredcolﬂheaseebﬁa chRshéINgs rﬁ%fﬂﬂermg%l é#ﬁg?éﬂéﬁe&%ﬁi g&é sh hf%d‘%ef' fst

channel Al as the pilot conbustion chann str or menber

51 is provi dedhernit hfetdaaris fociadniala Eahitautidemeaiber Ganlusddven 1akanae! . As
shown in Fig. 39, this nenber includes, at the center thereof, an entrance

openi ng of thethélﬁl‘stﬁh@lne}teﬁlcas@@mb)élﬁomhu‘sh@ldhamﬁh on opposed to the flow
direction.of the air the inlet duct 53.is far i de a
portion of the nenbe;['ﬁégtlé’n&}?%dhi butor aﬂl‘fl?g?rr &h %%@r‘é‘éﬂg%rmt g%%rsﬁcqfhie

i nner tube 2, e i nl t.53 is
supplied to th rst c%‘gnneﬁnﬁl doﬁl‘%&%%ﬁ &cfm%tenj’)l bgg 3%5}1?15 d‘%‘f&&'e% in
the supply Ii rmeﬁlbef ifidhi8es, dt $hé bamel MerdB BB entlancd ﬁﬁiggoﬁﬁe%»'uﬂ@@”' ng

7 for discharging the fuel gas Ginto the air inl et 31n adrection
i ntersecting tduetf3owpeni inethe cbnec]:ﬁmodpnolaedm thedlowdlisketivhef ahe aimAeindiuct

53 and a conmmupni cat i, ne 8 fo ceiving the fuel gas G discharged from
t he second suﬂ%@y‘ﬂéﬁ%ﬁi n(g‘ b Sdnis ﬁ’ﬁﬁ’ﬁé lﬁéldetaﬁ)@ﬂil%oflth%tm@nbﬁl 9x@pémmg 5,
andare Gl Vi [ 9..f or i cation i n [ sed

position opposm%d%ﬁg f?‘ﬁ% tsheecgﬁ%t %}B‘I'af @b 'F“ ptilgg f?’@r FHIn

di stance rel atiny®dubed fit theamﬁléil(ﬁﬁhes%&gﬁﬁd%ftﬁ@m&fhh %PAtlhe

recei ving opening 9 being open to the second supply opening So that,
the fuel gas may be ém;iplthechstnbdhngrmbam orclwddshim thelisapplytlivié Grofréhis o

-adj ust ment bet he fir annel t he second _channel A2. 25
(El event h Emdﬁgﬁﬁqﬂ g mem er 1 a secon suppyopemng7for 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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Next, an el eventh enbodi nent of the burner apparatus relating to the
present I nvention will be described with reference to Figs. qg Ih% gh 42.
30 Wth the burner apparatus shown in Figs. 40 and 41, like é td July
2004 foregoi ng enbodi nents, the gas tube | includes a supply opening 46 (an
- exanpl e of comon supply opening) However, the upstreamend of the inner

Suppl y openi ng iR RO teRtn HE orie e A e aﬁé‘%@lﬁfgpmm oa 5

comon channel r @H@)t e

first channel ?L an%gt(g\f‘é&gggglﬁlgﬁ gﬁgﬁ% ?ﬁév%?)\ﬁgéspbg%rgnmgﬁé %?tﬁl
suppl y openi nginh@r thbd,2 ihehé fieky gaector of @h@@haﬂgﬁdthtert@%hm SHPRE Yh
opening into the %as SUppld?é area extending in the width direction of the

conmon channel sWpply vperingt mthaﬂmmdmrecmm‘ofttheaim The aid Asppplieditd £ om
the su I opening 46 to th as eg is suppli t he. second channel A2
as bei ﬁS car IrO‘E éengy Cgﬁ%nf’]i %’&ﬂ%fnqd?@l &}eruwtrga%ll ’gelten 1y @xidedrbetween ske wi | |
overcone the n, channel 47.up eam of
the first  changicuapnbl'd did e 38ed LGRS B S yRREGm slae PRt “ana
a gap 57 15 f%dﬁ:ﬂy&ﬁ)ehﬂfg uastnﬁa,mtﬁél%af ghd1€ fik IdFdchal %#I i Cf%}%dﬁz%flow

direction of the air to be supplied eventuaIIy to

Accordi ngly, wemng mim@ieeg&mehpg]gsamap@ttghdﬁ@gmaﬂie widthi dirpetssi bf €hé 0
supply the fuel gh in di strlbutlon to the first channel Al and to the
second channelC I's al so possible to increase the

distribu onratloo t efueI asZ secqnd chann

associ at ?gn with i ncﬁrel |géls’i A P gtﬂglﬁgﬁfﬁas @D%HH I?J&H frHEl fth%IS“gﬁ’éYG
fromthe gas chammed 46! tol (et Mer Sts s‘dﬂ?ﬂ@&'t %@g

and to conversel y increase t{% di Satl’l buti on P%Foﬁeg‘%&?ﬁaﬁjﬁe@gas Et he
second channel ca&ﬁedrbyaﬁmcﬁ:ovatofdme airt A, while ¢hs eestioftthe gak aiidll ovey@ihy theount
of the fuel g Further, in_the burner apparatus according to this

embodi ment, t %Wé’ft e fibds and reach the seremanehanneb 7 wistream of dhplfisbf a

common 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 A1 in the flow direction of
the air A, to be supplied eventually to the first channel Al. Accordingly,

with a single fuel gas supplying means, it is possible to supply the fuel gas G
in distribution to the first channel Al and to the second channel 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 Further, 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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shi el di ng nenber) which is disposed on the upstream side of the gas area in
the flow direction of the air A and which has a plate face orgg%%lwpornal
to the flowdirection of the air A- This plate-Ilike nmenber

appropriately 30 adjust the inflow anount of the air A by restricting
entrance of the air A 65 15 July 2004 into the gas area where the fuel gas

Gis di schargeﬁltto\g}{ég 55{) \Qﬂl@fe%le'f&& @3 g%éfe the above-descri bed
ju

enbodi.ments, it I's pos l'e to appropr ate the distribution ratio
of the fuel gas G whi¥ith fthil\/\lspllaﬂéﬁkéh%éﬂlbét shangael e aé%v%%sﬁ Eé’&'d
channel 5 A2, whereby the distribution ratio of the fuel gas

adj usted to swmbOdlneensaems pngslhiertdlampmpmﬁtelyhedjhetﬂﬁa"dﬁﬁﬁbﬁﬁéM&aﬁE@f t her,
in order to ad us ondltlon of the air Ainto the gas area

where t he fuel tq Hee thannkleAlrendéhesecomdychaml ude a

nunber of sopenj he di.s t he 1Q, gas G
may be adJ ust e gié/'lelglse% rtglgaﬁ‘%?%)bﬁhogtr ‘Fﬁ%%%eﬁ ?%fnaty "sa@‘b‘é{'ﬁ%ﬁ{j’ sWEa may
be circul ar, Sﬁ@o&téﬁﬂé@dndlﬂﬁﬁlofﬂ:{eﬁuﬁ'ﬂerg 't-"ke or any pol ygonal
shape. The speC|f|c shape may be determ ne ki COI’ISI ‘deration of cost and

performance, etc. FuFtlnther, imordee tbudjnet tiapipdoat cbhdithord berhiar £8 Ainto the
I nvention, instead 15 of the pI ate-like nenber having a plate face

ext endi ng nor ngAs Agarwkergthgfuelgasdgtis discharged, thieplalteﬁukellmembenlﬁoﬁay he
i ke er 55, sible to enp

air A as the t also p

pl ate-1ike rrer?%&f ‘%afil/flﬁﬂmbﬁr QPEmPgﬁé%?nﬁq %er@sfa%hwr&%a%@l ﬂler@@li on
normal tepthe £lLom mBeeC ke nmepber in
the formof a éspl | ﬁ%u%gﬁdﬁm{e Veeéins1 %ﬁ&%ﬁnﬁ eng n%hdl ré:’cetq o> P45 t ube
axi s, having a5%x msay chmeﬂla@xtsemﬂkﬂi@ula@\l\@ﬁrﬂl loReseabit &Fal, GHPRLE iR &by form
of an are, an O\i are, 1 or_ | \ surrounding at |east t he upstream si de of
t he second sup&ﬂ w19é shage. 7 Therspecifis shapamaybadetermned with considesatiassi bl e
to provide, ?it TTT'DI[% channel 47 on the upstream of the second channel
A2, s a tubula Sbct he supply opening 46 of 25 the gas t ube
L oxtending f o ersubes, 20 i AL 8 TSR AL 7

15 of the plate-like member havmg 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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(Twel fth Enbodi ment) 30 A twelfth enbodi nent of the burner apparatus
according to the 66 15 July 2004 present invention wll be dﬁgg&&?g next
with reference to Fig. 43. In the burner apparatus shown in Fi'g. , second
supply openings 7a, 7b, 7c and first supply openings 5a, 5b, 5c may be
provided at a plurality of positions along the flow direction of the air

A. Also, f t he ti. d. | i 7a, _7b, 7c, e.qg.
Cubal ar nogy! SREsRERTENINE win BE RGN AR Rl fa Figiaa S ase % he

hei ght roj ecting feNe ' . I f er ctive
nglzgl e: (lga,J 16b|, S%60 rra?bgléﬁégd@)d}sa? gﬂlésﬁ%gﬁg%gﬁgnsng?@é%dg%ﬁg ?H'negligfsowl Y
direction of tTe 7ai fc And Sost dupaly bheningé 54,58t npdy ' &é&%:ﬂ{ﬂ&rﬁﬁt}f uel

gas G fromthe respective second supply 10 openings 7a, 7b, 7c to the first
suppl y openi ng¥ Bsitiats, along why flow daeeteeh sbthesirtd. s i, fort the fasphctias G

over a W de area i(g th@gfi rst ch?ann | 1 and the second channel 2. In the
embodi ments de¥EPRHEWPRIEPEIILES =&§n%fr,§}g-§% sozzlps 163 16hnpboay ke t he
oxygen- cont ai ni.ng: gas f fue ophustd on. .Inst ead s an_ 15 .

oxygen- cont ai |ljr§glc%g“s fcgéo’f%le}th%og%ﬁs;thgnnh%gﬁ%r rﬂ!_fﬁ ﬁeal_ap}“,ltsi tosthg
possi bl e to ergbayd ehahndMIOFIRE vYEHLEHE A 0PASs *P@é’,'lg‘)%, %@h&lﬁ% GOREY of
oxygen than air. The burner apparatus relating to the present 1nvention my

be constructdd becomestshartghtalthgpwhieufloer diapetacto sthien alhiAc IS4, hgh ot £ivs
direction 20 of the air supplied to the main and pilot conbustion channels
agrees with tHESEISVER eadibions of thenfiel gas Gyfrems the respedtintsusacond supplber 15

| ter- b t i n which t ir_fl in t t
Cideof 1o " oHemm @l 7 o PR BreSiomly HpeiRer 85, S Gl Rowamadond i on

of the fuel gag fosuph thO TS ovhR He_]ali‘fzé%égﬁe E&'%Pn}ﬂa?%e;g 1 the

respective conbustion ™ 25 channels. Industria I cabi T Scri bed
above, the burgeemn(hdpanmlﬂs and fluid distributor 30 according to the
present 1nvention ar]en Ecl.ﬁee Lgllbo%jsmgntfsl cijésgnﬂtlecf g]raé)v?elfta%ra ggr(xjer%l 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

67



67 15 July 2004 burner apparatus utilizing the distributor with which the
adj ustnent of the supply anounts of the fuel gas to the naiqsﬁﬁngaﬁpion
channel and the pilot conbustion channel may be effected easi yyand al so
the distribution ratio of the supply anount to the pilot conbustion
channel may be increased in 5 association with decrease in the supply

anount. | n -panti [ i {:able.for. s, t.ur bi.ne engi ne for
electricity ge}'r}ldel‘rhg% ?@ﬁ#@ﬁ%}t@gﬁlg&%%%@gﬁ W%l ‘%ﬁ%“l&&ﬁﬁ&dﬁiﬁéﬂlegﬁé’?#&ﬁ bi ne
engi ne or as & 8fnodBl bk FWoTeT : July
2004 CLAI B 1" kT morRERhE Budlies 15 e ik cinb Ao EIeR AN thRRugP
second channeforEntstian chaheel talpeedsffactidngnsily fandsilss Hendietributiswvagds 6p t he

i nner 5 tube, oxygen-containing gas_supplying nmeans for supplying oxygen-
cont ai ni ng gastheoSunidy fpentciathe pilef gomhbustaet chanedlamay| he mmtegsesl in
suppl yi nge neans_for,.sup ing fuel s to the first channel ~and. the second
channel , 2i t he?>SPHatPR r‘@‘wgﬁg]f?ﬁé? uﬂ)gﬁ? [F8P c@ﬁﬂuﬁharﬂibpa%%= dhese axe a
mai n  combust i [ DIl ot _combustion
Channel . 110° 1 HaTtRRoRES 58 fuiie Rty 0F R0 eRloRull, oo RINR
recei ving thesystqupliyclaflidgugicho@ss fu@bineQiHpied bP ds ialburee bepratal $o08Se

suppl ying neans includes a plurality of fluid distributors arranged in

di spersi on i n 18 e@ranpgmemeiradirr ecti on of the main conbusti on channel and
the pilot conbustion channel, each fluid distributor 15 including a first
supply opening for supplying the fuel gas into the main conbustion '
channel, a supply line for supplying the fuel gas present inside the gas
channel to the first supply opening, and distributing neans incorporated
in the supply line for distributing the fuel gas into the pilot 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 increase in a total
supply anmount of the fuel gas fromthe gas channel and conversely the
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distribution ratio of the fuel gas to be supplied to the first supply
opening is decreased in response to decrease in the total SqEEHi gspunt .
25 2. The burner apparatus according to claim 1, wherein the r ? channel
I's used as the main conmbustion channel and the second channel is used as
the pilot conbustion channel. 3. The burner apparatus according to claiml1,
wherein the 30 distributing neans inckﬁggﬁdsin the supply line, a second
supply opening 69 15 July 2004 for discharging the fuel gas into the pil ot
conbustion channel in a direction normal to the flowi ng direction of the
oxygen-contai ning gas inside the pilot conbustion channel and a

conmuni cation }ine férbworei appagatusecdmptisggsan divseh aulge defiiipm 4 hecaatond
suppl y openi ng,and iding the gas into the first 5 supply opening, and at

ui

a position Oppfé@é'&efan L getes tabe Webning peinsh ghanael spzoudlingdhe thypen

redet er mk ned (st In the di scharging, direction pf the . second supply

gpeni ng, n§ here&:bg’ Sdr}{g’ F%%S“Wélgeﬁ?ﬁngu S gOSRIE hOT SBRPYHIZ 29%Y8RNT | ne

as to be open S | N9.+1, L0 h rner_ap at us
pen dofhih NiasSRE ARG SR PLBLBREUND-thi Osdtond &a%p, b PRl

according to claim 3, wherein at ast one rst”s y ope g and

the second supplpplyipgmheansclorpupsBingfisdligas/th ke fRpesifithel ahd e &econd
| ongi tudi nal directjon_along the peripheral direction of the main

conmbust i on chasaneh sithenthefirsichauneluatthesecialehsinnel beifig uEbé aburmain
apparatus accordi,ng,to claim1, erein said fluid distributor jncludes a
plurality of SCQP@‘%PPQ‘[&‘?H'BQ @“do&n‘? s bangiysed @s @pifat combastian shapmelust i on
channel {m a di | . 9?3”5 | ton. channel,. 20. 6. The
bur ner a%)%]ar a%%e%%icﬁg?flﬁﬁgg?%ﬂc ai %}&gﬂ:\ %er g?ﬁpgﬁ&elbgg%% gﬁl ?Iinheé relcgwm%vi ded

i n corr espondeheaupplyedfuelotadbe cihbugthing it; of first supply openings. 7.
The burner apparatus according to claimb5, wherein the fluid 25

di stributor is constwheres saidrgashavrpling opping inchelescamlesiupdifnfuid t he
plurality of -fi.rst, supply openi.ngs are.forned in a p]ate-Ilike nenber,
di sposed wi t i diSEHhT AaBERh IR BP il a,perphoral gsekon of fheanain ent ed

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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al ong the oxygen-containing gas flow direction. 30 8. The burner apparatus
according to claim7, wherein the plate-like 70 15 July 20041g§&bggﬁ_of t he
plurality of fluid distributors are disposed with each plate ~8U ce
thereof oriented along the spiral direction of the main conbustion channel
So as to act as a fin of a swirler for providing a swirling force to the
supplied oxygﬁﬁ- on aininghg Ss.. 9. .-The_burper apparatus according to claim
1, wherein at r@bﬁlﬁ‘éﬁ%ﬂ% gRg IRt ticgpogigtan shappeldngy drecrenm

h he fi | j- .in-th - Cl i Ni 14 .
dicection,  t noEiRal'eh OGRS Tirfhion S BT RoR AR AnabAlIS s e pilat, |
the fuel -gas ndoxibtistionf chdiePoHPER chthh@iicatibh Thd & A Eéﬂ%epggsi n

: : ! : {
the' spiral direction of the main conbustion channel. 10. The burn

appar at us accodidtheyged fiokatie second eapply opbrinfg aet guidinpihe @rentothe st
di sposed, _in the main conbustion channel, with an 15 orientation for

di schar gi fig t h&wmle ppeping: 3 ataposbionmpposehiosthtesesond mapplylopenitig aad i on
f th - cont ai ni t the .directi mal to t fl

i recti on o S pui bR B iR REe SR R B srcien i £8 di ng

Yo of i m 10 . o e Y e butmier o !

Conbuet | on chaneart sty | biching “ih Dl i BRGITA keoflinPlafhing ot Bho TR

di recti on opposimgubhiratiog Hﬁ@@ﬁg@mh%ﬁaﬁ@tm&&hﬂ%ﬁblﬁﬁbhﬂgg 12. The

burner apparatus according to claim1, further conprising a 25 m xing
pronoti ng nmenber agai nst which the fuel gas discharged fromthe first

supply opgning,into e.mai n conbustion channel _is col]ided to be diffused
in the ni&n cofrbust i hﬂe&ﬁ’é{ﬁ?f’éﬁl’P@@m% ﬁg:ogsdlpgéap C]ﬁ?dﬁla%a‘{’iigr%@&hﬁsﬁ@n?@fcl ai m

12, wherein t } | ﬁ&%' ri ring-1ike. er
di sposed al ong&nehrﬁé)%%g}’l%@?f)ggy M%@érq%aep %‘Eg\‘iﬁ rog%ﬁfn&ﬁcog?ﬁﬁﬁ% angjfltﬁ
conbusti on chasprgling@hdving\d loggitulingl direatién along the peripheral direction 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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al ong the discharging direction of the fuel gas of the plurality of first

supply openings distributed along the peripheral direction. ;55k4,4he

bur ner apparatus according to claim3, wherein there is provided a second
shi el di ng nmenber for adjusting an inflow amount of the oxygen-containing
gas, for the second gas supply area extending fromthe upstream side of

gas vi & the SOBSTIRELBLAP BHi Ry iR eGP e Brotisoren Vb GBate to-
t he receiving ' . r.Nar r . ac i.ng. t i,m.14,
wherein the secong Qgﬁféeuﬁcﬂnr%?%#gg@gn%rl se@%ﬁﬁgnﬁgpgdﬁ%&ogoéﬁtgﬁoﬁs at
| east a porti ajhaohel sdas seaenh F8a &W@E&%mﬁiﬁg@@vﬁﬂiﬁ@ﬁﬂé the
direction of the oxygen- 15 containing gas. 16. The burner apparatus
accordi ng to chwpheddxygérecwitainihg gaecond shi el di ng menber conprises a

t ubul ar ngnber whi ch surrounds a portion of the second gas supply area. 20
17. The bturner apparatus according to claim 14, wherein the second

shi el ding ne r defi i.ng for adjusti the j nfl ow condi.ti op of
the oxygen- cont'ai ni ngﬂgai"éﬁ‘?%lpgﬁgar&g%so_ %Oﬁ(gégzﬂﬁ% Er‘%léff’r?’é’sg\‘i%lmﬁ%“ rner
apparat us accopd! fitih Codhikdon, MRl Mol SRR s MATEE Yl 1 ue!
gas fromeach said first supply opening due to passage of the

oxygen- cont ai mipegingssin $he ekygam-amthining gas ey dircbiomothdirs iapirodided a t he
pil ot conbustion channel. 30 19. The burner apparatus according to claim

18, wherein t Fvisler doyprayiding aiswirling fowe 4o the faglegssamyitnie ofcsthesexygen- of
the fuel ;gas is_done such that .,a di schargi ng, angle for the fuel gas. at
each sai (lj@fi rsctong%brf%/ %ﬁeﬁ?ﬁgﬂ}eo%d&d gf’ﬁel%gbfﬁr%gﬁﬁ dirgetion, ofhthe [ggin
direction of tdge@antneaagkrl Ning gas in the main conbustion channel is

decreased as being distant fromthe pilot conmbustion 5 channel. 20. The
burner apparatus according to claim 18, wherein the setting of

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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t he di scharging resistance of the fuel gas is done such that the

di scharging direction of the fuel gas fromthe plurality of lgijrls?o@yppl y
openings is set to 10 be nore upstreamthan the direction nor Al ” £o" t he
flow direction of the oxygen-containing gas in the main conbustion channel
and al so that the opening area of each said first supply opening is

i ncreased as beinpg distant. fr the pilqt conmbustiaon channel. 15 21. The
bur ner appar at ﬁ%ﬂ@&r&f gﬁrﬁal%oﬁﬂﬁiw,coﬁé’lsgpﬂ Cﬁﬁ%n? 'ql’é{]ha‘gﬁﬁﬂlpia@ﬁéﬁ‘ﬁ ngs
are configured i i I l,on he

direction of t?\lgﬁﬁ?iiﬁg%%h L’%‘tl%gﬁj e%‘ﬁ%?\ﬂfeﬁﬂe%é?gar‘l{64&&@%@%@%&1: S&“%’#@?ﬁsti on
channel ; and aogdnisgs distrihtiedaldmnberpdriphecavdis@dichor preventing inflow of

the 20 oxygen-containing gas fromthe upstream side along the flow
direction of the oxygen-containing gas in the first channel, for a first

gas supply area, for the fuel gas supplied fromthe first gas supply
openi ngs gnsi dz‘l't henﬁg‘ﬁng BEPW%W&HQR%P%?@ daimTRe Whereisr tgpmﬂsat us
according to ﬁh',ila reph 1a. rati o.(c/ bet.ween a di stance

bet ween t he o;l!énl nge%iaeﬁ-e?ldg#g?lﬁ‘glgfa?lre&b(eﬁg%f‘ usﬁ'Bgrﬂnn WoApqunt %f@{le

shi el di ng nmenbgiyedaidontdnia tal ni j [ on of
the main conbustiggn channeIgog%dtf%ﬁﬂ%%g%?ﬁg%@d%ﬁ%%%)greag?ﬁtehg&# ]?[Jg@eg}&%pl y
openi ng def i negpstreamai sideliof ¢he isecorid sagplyt 6pdieng rinather flsdadirect@nobs gawal to
0.5 and snaller than or equal to 1.5. 73 _15 July 2004 23. The burner

appar at us acco¥ieRE-coBtainmg gasvia fipesesond snpplyi apeningf the gilog corehbstion
conpri segpa Mef] eanPi h ext.ends in.the direction where the main

conmbusti on channé q chwwﬁé‘mg'he pil ot 5 conbustion channel, one
first end of the first shielding nenber on the side adjacent the first
supply opening has a width (a) along the peripheral direction of the main
conmbusti on chatmel, fThe lntrher apparatds eedordate g0 \Wlaiinh14 (¥Whedhi©AHe tda€ond

peripheral direction, the first supply opening has a width (d) along the
peri pheral dir ?kdb?ﬁn@ffﬁ)er@oalmﬁ@mmemgpr Hispassshacrgssiailedstha paytiemdf sai d

width (d) is HreAde@bnd gas supply area upstream in the flow direction of the oxygen-
15 containing gas
16. The burner apparatus according to claim 14, wherein the second
shielding member comprises a tubular member which surrounds a portion
of the second gas supply area. |
20

17. The burner apparatus according to claim 14, wherein the second
shielding member defines an opening for adjusting the inflow condition of

the oxygen-containing gas to the second gas supply area.

25 18. The burner apparatus according to claim 5, wherein discharging
resistance of the fuel gas from each said first supply opening due to passage
of the oxygen-containing gas is set so as to increase as being distant from

the pilot combustion channel.

30 19. The burner apparatus according to claim 18, wherein the setting of
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than or equal to 1 and smaller than or equal to 3, and a ratio (bid)
between said width (b) and said width (d) is greater than orlsq‘g’gaéoio 0
and snmaller than or equal to 2. 15 24. The burner apparatus according to
claim 21, wherein a hollow tubular fuel supplying nmenber having a porous
wal | portion is attached to the first supply opening. 25. The burner

appar at us accoxdi to claim1, wherein,said flujd 20, djstributor .

conpri ses a di & tRatgP e ESRAnGHP ﬁ"q g‘“‘grg&?ila nPr‘F’“Fhéhﬁﬁi eharging on
channel and def ' Rpﬁﬂil N its. er face and

whi ch forns Fhée#%??oga%%ég%-c;%%?ém ng gggp Pﬁ’l (g%e%g? {Ov‘f%a%éﬁiuﬁswﬁ%e
oXxygen- cont ai néjflg @ashs Uk Bitedtichn dfNehe WRPE -LoMBiAAL %5},8 XV hain
contai-ning gas supplying neans to the pilot conbustion channel; and 25 said
di stributing neansistionl ddasel isndesedaded ias theitpdistantrfeorh ¢he pilot seabustigiipp! ¥
openi ng fgr di scharging the fuel gas into the oxygen- containing gas inlet
duct in a”dir @i ntersecting the flow direction of the

oxygen-cont ai ni ng gas inside the oxygen-containing gas inlet duct, a
comuni cation |ine for receiving the fuel gas discharged fromthe second 30

supply openi ngp@nd Ohiighnbl o Parfis dechiding 4B RlAmCRE MGt BefifE BF V1 NG

74 15 July 2004 opening for the comunication I'ine d’'sposéd at a po I on

opposi ng to t hihe disdrardinpyeplsyanpeerfithy fubll ghsaisploadeueh thaethddistidngtns
relative thereto in the_ di schargl ng direction, with the receiving opening

bei ng open to difectipacefithe fuahpas/frometherpluralityeof finst siwpplyapeningsriatses to
accordi ng,to ¢l ai m 25, erei,n t i stributing nenber cogprises

plate-1i g% me P%Fs%%%@%tﬂﬁ? Hgﬂ]cgre@pnn té’tﬁg“nEEWa RLoR Pﬁﬂée pl at e
face thereof ' ( '@ﬂﬁ&% £ | tl e

oxygen- cont ai P\@Xgﬁg ‘Sgghu nt eéénsgﬁﬁt%%%a&ét@%wcsﬁlgﬁnde%% "‘E‘a.ali{’ l%?tng}rle
appar at us conpupeniimg aten ofheeh saidErstefipply Gpnifig i9RttresRa D eifd distBnpUt er

tube defining a first channel surrounding the inner
om 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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t ube, oxygen-contai ning gas supplying neans for supplying oxygen-
containing gas to the first channel and the second channel, iggﬂ?%@M15
suppl ying neans for supplying fuel gas to the first channel second
channel, either the first channel or the second channel being used as a
mai n conbustion channel and the other being used as a pilot conbustion
channel, the main conbustion channel and the pilot conbustion channel
receiving the supply of fuel gas for conbusting it, the apparatus

SR PUbY ¢ 22 COMTR 1RGP Sup BATR alle BE Al BECGHINGR POFART LN

outer tube for éupplylng oXygen-con hemarn conbusti on

channel and t hdiglidil n€aAbIS £6:APTiEEAN @hemBerC AT SYay PRBBI Aeifin

di scharging the fuel gas of the gas channel in said common channel from

t he upstream siberei thehendihowomdstiom echammel okextdnelsoxapgan-femnt dhai pijogas of
to the upstreamsside in the flow direction of

the pilot_conbustion channel .n

t he oxygeh- corfiog} Sﬁ'@ng'g@nsﬁl, e fxat end ebHirSrst shid dingnapmban @ndhesidon

hi el di mbey. f dj wst,i Lhe i nfl t.pf th - tajni
gas. for a cor- sl Hiit, Sl “mieind dfendiidh @ See BEmeA |
direction of thigadiddlofdRe ﬁﬁﬁ%ﬂ%ﬁsﬂ?ﬁ{cﬁﬁﬁﬁ&?kﬁ’@oﬁh@r% yn@@fmﬁ’as?é vﬁégﬂul y

2004 containing gas flow direction o e common supp openi ng an rom

this comon sbpplongothenperipieral Gzeciivmhe dhensepplyZdpenitichhsianeidtBAERr at us

according to claim27, wherein said first 5 channel is used as the main
conbust i on chailpes thmpedpherak diveefdonsisamdnel is used as the pilot conbustion

channel . . 29. A burner app s conprisin n i.nney t.ube. defipning a second
channel }ﬂlﬁd an outeratrﬁgga@a)mﬁtWSggsﬂéé‘ad@ngﬁ%r@ §@ﬁrmﬂ%§|@81§ eqtiher 10
tube, oxygen- gpRtaly $ ' p i -
containing gas to trhgﬁ%'llrg@t a?#gér%%]? ang ?ﬂéei%gg?lg’ %h%r?%@(gﬁﬁ%&%m

suppl yi ng neansaid eridhil dp! atidheaill weildtly €8) serebrrfthastorcdipabed 0andl sheallsecond
channel, either the first channel or the second channel being used as a

mai n  conbust i ancEpanel tahd the ot her bei ng used as a pilot conbustion
channel ,

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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15 the main conbustion channel and the pilot conbustion channel receiving
the supply of fuel gas for conbusting it; wherein a first squhﬁaaggning
i

for supplying the fuel gas into the main conbustion channel i§ 4osed,

in the main conbustion channel, with an orientation for discharging the
fuel gas toward nore upstream side of the 20 flow direction of the
oxygen- cont ai nj to the,  flow direction of

ng.gas than the directi.on nor el
t he oxygen- con?pfgf#%gorg  CosgrueR nbl_éﬁ‘fh _ paﬁﬁa?taﬁgpé’sﬁ%ﬁ?o?@%&}l& & thai m
channer . it h oo Shop g PRhh RRH dYeliB e hIREE Bl B S TR GG TR O

channel, with an 25 orl I'schar gl ng Betion

opposi ng to thdisclargigndizedtion, Witl) thaFedeiving GpeBfild Béng 3benAo RHENREONd
apparatus conprising an inner tube defining a second channel and an outer

t ube defi ni ng supply epenihgnnel surrounding the inner 30 tube,
oxygen- copt ai ni ng gas supplying neans for supplying oxygen 76 15 July 2004
containing gas to the first channel and the second channel, and gas

suppl yi ng neang. f or pkying fuel s tot first .chanpel d the second
channel , eit hen?G't he |§st%{ﬁ§rnnaeqpaggﬁisneac§%r%%% g%a‘ﬂrﬁ’é‘? gga NYRESEY A4e 5
main  conmbust i @BpEKiANLE : i : I i on
channel, 5 the main conb%%?ig%lﬁlbgﬁgﬁgg agﬁlgﬂ?ﬁgégﬂ?%?e%o Sgé?gﬁ C a%]!rlfgl
receiving themsimppigbuodtidueiargrs with a pbatefatd figrsfbethesAbntcdhdonRithe
conbusti on ch%%wel .includes a mxing pronoting nenber against which the
fuel gas di scHivdirephemot the Piygen-couiabnipggas v the main combustion chaon#lust | on
channel is collided to be diffused in the main 10 conbusti on channel or the
pi |l ot combusti on channel includes a m xing pronoting nmenber agai nst which

the fuel gas dischar gepufddn: m’?ﬂl : | 0K SUPR! Vi t he
fuel gas into the pilot comu%éﬁgﬁﬁccﬁgﬂ%e %Pé‘sﬂé%ﬁ?‘f]@% tdg elégfgf%ﬁsrg% I n
the pilot contisminehantiznneter tabadAefiihey bUirse chappslr Alrveualias tHeiankP
claim 31, wherein the mxing pronoting nenber conprises a ring-like menber

di sposed al ond"PRe O¥yEPT-SARIRARING 1286t isBppkying haeans nforosboplying otymenel or
the pilot Conbc%ittéj%]ng gas to the first channel and the second channel, and gas

15 supplying means for supplying fuel gas to the first channel and the second
channel, either the first channel or the second channel being used as a main
combustion channel and the other being used aé 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-
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channel and having a plate face along the discharging direction of the fuel
gas of the plurality of first supply openings or second supphgjﬁgﬁ&hngs 20
distributed along the peripheral direction. 33. A burner apparatus
conprising an inner tube defining a second channel and an outer tube
defining a first channel surrounding the inner tube, oxygen-containing gas

suppl yi ng nea . | ¥i.ngs.0xygen cont ai ni n as to the,first, channel
and t he seconga) g&%ﬂ%?&aﬁaﬁgeﬂ%ﬁ%eﬁw%gﬁBﬂ: NFoEg ARG Fomthiss o
the first chankgdmsndu Ao (hR2BRA] Lihes the first channel or the
second channel being uggﬁl@? a ma?i n corr%%%?l?on éhannel and the other being
used as a pilot conmbustion channel, the main conbustion channel and the

pi |l ot conbusti on channel receiving 30 the supply of fuel gas for
conbusting it;2%7 15Thalkurzepappheataisnaccopdingaio ¢lpimf27% akhefein shid dypt v
openings for s | ying the uel gas i.nto the main conmbustion channel are
di stribut?d iﬁ%ﬁ?&%ﬁegﬁ Gé’@?lgwoéfﬁa%ﬁ?@rl C&%ﬂ&eﬂw%@d@ﬁcmdaghanmm he
pi |l ot conbusti d%%ﬁ@g:lﬂb c&ﬂﬂuéﬁ&la?%%@i ng resistance of the fuel gas
from each sai I'TSt s ppr openi ng due to passage of the
oxygen-containing gas is set so as to increase as being distant fromthe
pi |l ot conbustion channel. 34. The burner apparatus according to claim 33,
wherein the set%.i ng 4f buiert dppataisheomprisingesi shaac eulef defeinkuelsegasd | s
done such that .a difch rging angle faqr the fuel gas at each said first

suppl y openi ngheBRal and pe oter tBhedefining pfinshehaneel sramndiog the inher
_ - taini ' he . nali nbust | h is d d bei

dretant Mom B8 BTebhsnlGelen eof n RAREME RG80E Thor' SPRGo G RS

according to Clodtaids gabetritRe tiat Saldided Ha _tthsegbﬁ&h&I&n’égf Hﬁﬁgéﬁ”ce

of the fuel gas is done such that the discharging I rection el

gas fromthe pupphtingmemsffor supplyimt fuddpanitoghe figsiséiannel ahd thBrsecaBt r eam

t han the direction Por | to.the flow direction of the
channel, either the first channel or the second channe] 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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20 oxygen-containing gas in the main conbustion channel and also that the
openi ng area of each said first supply opening is increased §§h?gb&ﬂ
distant fromthe pilot conbustion channel. 36. A burner apparatus
conprising an inner tube defining a second 25 channel and an outer tube
defining a first channel surrounding the inner tube, oxygen-containing gas

| yi for . | yi - | ni tqQ the first ch I
and the Second EHATHRF %ﬁ%‘%&@xﬁﬁa‘iBm@‘}%&%@%@e?g&ggp@ prith o egs 1o
the first ch ! > | | | st t
econd channol B Tt 08 S ¥ pl ANE RN eas o BE et el bl AR GRewaRL,

bei ng used as chapidedteitheiihs firsythahadhed the &3cdkitl chinheP BGRB8 BRI A main

conbustion channel and the pilot combustion channel receiving the supply
of fuel gas fotonglardsiontdhagnel andbier efher hefignstedaisppdilotepaibustion ehasugpl vi ng

the fuel gas ipto the I n_.conpustion nnel supplies to the fuel gas

into the ?Pi rst&a}mﬂorgguan%g pRBelym & the Hrobrombasien shewnelursceiving

channel di st ang, f i ] ot nbusti.on..channel; and a first shielding

menber is pr o%h(?esg&@é%B%Pgl/é%tibr%gomﬁwwgf t he oxygen-containing gas from

t he upstream si de al eMaréiRahk! | ' - Al as in
r b Iﬁﬁ‘lnc@oﬁﬁﬁfsfn?ﬂ &Enﬁ%l%cﬁ?&%g'??ﬁ&y [ggio%@?;l%

the first channel, for a first gas supp area forne as
suppl i ed from mkember aghingasvhickpthefuebgas digshargsil den Hee ﬂﬁt@upﬁl}"ﬂﬁié’iﬂiﬁ%n
channel . 37. The bﬁr ner_ apparatus according to any one of clains 29-306,
wherei n the fin4¢ teAdnAl combustion shanmel ivetollideshbubeidiffuserhimeheandit he 15
second channel is used th i |0t nmbusti on. chgnnel , .38. ‘The burner
appar at ugéaccocroglis%lbsﬁog gﬁ%ﬁe&o@% |p§%ﬁ§0§§>_1§§19n An S FadEUEH| yi ng
means i ncl udesp@nitifeiehybe®fadakinM iof L ' LS jon in
a peri pheral Zil)rect [ ogﬁ c?f theagfﬁaakri&gr?dvg%fr%ut?%e?g%pé% g%gé\%g?&%d ttﬁg S%?‘ll;%c%
conbust i on chasupgly opastihg ffonisubmlyisigrthlefhel gdsniaks thagilét cobitiuitiopUdiinhel

gas_.into the main conbustion channel, a

openi ng for supplyi t he fuel i ]
supply line fdﬁcgﬁ%gafpg@ diffaserd ja1thg pilopeesbustiomdiatmel.ne gas

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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channel to the first supply opening, and distributing neans incorporated in
the supply line for distributing the fuel gas into the pilotlgg gﬁ&gon 25
channel so that the distribution ratio of the fuel gas to be supplied to
the first supply opening is increased in response to increase in a total
supply amount of the fuel gas fromthe gas channel and conversely the

di stributi ti £ _the fuel . |i,ed to.the, first I
openi ng i s decr cased Wik BeB o Gl TSt Bhbn e ingscior sppvIE b
30 79 15 Jul | gﬂgﬁ' Wale WiTel . t
accordi ng ;Joy %%g%gﬁgngoﬁtgﬁg?énjé{ ?(‘nggu or ?@?%#@ng%aﬁgtﬁ%ﬁ\%g{;%?%g Ira -

energy of contuesibuwstionechiaausl irge diwxtian shed 6@ theplobebMBusARPEhAANS: 5
49. A co-generatjon systemincluding the gas turbine engine according to
claim 39 and =atkat recovery device for recovering heat from exhaust gas

exhausted,fromt he ga}ssaﬁurbi ne engi ne i.n association with rotation of the
e

turbine. 40 41. A fl aredng Tpgieianceiof the duelgasirom packe seidaiwsé| sspply

including fir through. which a first flyid is caused
to flow and as%ew % d‘éﬁgﬁﬂ%&gﬁﬁ ggﬂé Oﬁl%egﬁ&gt%ﬁast Tk Spésggﬂl’é‘g&a?%
flow, so that dd¥einglidedtanPeber thdipilot cOrbastbhend el 9as inside the fluid
channel between the first channeél and the second channel; 15 wherein the
distributor includes a first supply opening for supplying the second fluid
into the first_channgl, .a supply line for_supplying the second fluid
present insidedhe flLOpbuenahnataratis srsordingto 133, sfhwneingthe seidng of

Second 1101 d 1 Eeoapb SO Ehaial UE R in doGe i bk o ek iR 1 he
20 second fl uighdl@fdiahsyasl gﬁdaltté&cﬁ R&idt ﬂﬁkuﬁﬂgﬁ@éﬁg&g@gg%g'tﬁﬁ:ﬁ%&%@%fd I n

response to increase in a total supply anmoun m t he
fluid channel s inotherfielydirbeio Sf rtheutoxpger-adrtairdhst fgs SAcCES hbiti d to
be supplied to the first supply opening is decreased in response to
decrease in tERusStgp Eﬁs ed as being 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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25 42. The fluid distributor according to claim4l, wherein the-

di stributing means includes, in the supply line, a second supphy.9ggni ng
for discharging the second fluid into the second channel in a ditection
normal to the flowing direction of the first fluid inside the second
channel 30 and a communication line for receiving the second fluid

di scharged fro Reis S I eni ng,and jqui di ng t he
fluid into theﬂ%%rst Sﬁ%%?éﬂg%é%gﬁé?ﬁSQQEH%#EQP6%%&@?@%“8%ﬁ8§éh“%%“%ﬁ%
second supply thefippdy sffheb paSRA combaktinPyt; @ predeterm ned distance in the
di scharging direction of the second 5 supply opening, there is provided a
recei ving openi ng of whezeinoanfrst swiply wpehingefortsupplyene the fudgdsonke thoen
toward the second sup Iy,opeﬂ ng.. 43. The fluid distributor according to
cl ai m 43, Mergiahnﬁﬁuﬁhpgtc aaRgh supPlagsd ta shel fuelcpar inthathecfirsir hatinspos ed

st 1 but 8. 1 riRE WhF, Byetigl e i Lo Plchont ey rhnt B S8 ot
channel . 44. Thgnkddtidh disilkl:Blgor according to claim43, wherein the

supply line is provided in correspondence to each of the plurality of
first supply 15 openifigs. shi@dinkhmebberds diretideAUbe praca@fvl M of tRe M 43,
wherein the fluid distributor is constructed such that the supply Iines
cor r espondi ng $¥eEeREonAINIY gasfran the upstreampdige alvagithg floar dirdatiomsd the a

pl ate-1ike-nmenber 20 dj sposed wi\tkgi-%rrth%fi rst, channel with its plate
surface .ori enO&HIGH B39 B8 agaehfox 4 Brst gagisupply areafermad

bur ner apgar at oSk - L Jai suppl-yi ng . ns_for
suppl yi nggoxyg]gy?lﬂg%ﬁ%ig% Egpggés((ggﬂsanfﬂ{egﬁ%#sg{&gfsﬁﬁﬁy ?Egeonf%%s g\s}g&%%nnel
and t he secondconfiaietian, changeas suppl yi ng 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 conbustion channel and the second channel

bei ng used as i | o, copbusti on channel, the nmi n conmbustjon
: 9 §7.P II‘he urner apparatus accor(ﬂng to any one ofl 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 the pilot conbustion channel receiving the supply of fuel gas
30 for conbusting it, the apparatus conprising: 81 15 July ZQQQM%Q&%@in
sai d gas supplying neans includes the fluid distributor according to any
one of clainms 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 395 47.A,§ag%§rﬁiﬁéQh%%ﬁd%%gﬁ%y@kﬁ%eééﬁa%%%]g@dg %rtaot us

according to claim46 for rotating a tur ne

conbusti on exhaugpbngaf claimbacBs fod rotatingt H LMY kERRR GRLHS) ofﬂf.%r[ﬁﬁxsti%]u
co-generation systemincluding the gas turbine engine according to claim

47 and a heat PEeRIEbERs gshawsteddrom Scobermargppaastulsr om exhaust gas
exhausted fromthe gas turbine engine in association with rotation of the
turbine. 82 1 5 July 2004 FLU D DI STRI BUTOR, BURNER APPARATUS, GAS TURBI NE

hvent 1 on® i n 2 bur nat "ABGATALE HSienl FN h g ek JiTbge nge SprinRg o

i nvention, in a burner apparatus comp

second channel to {l4an 38nchda heut fécobstleddvide ﬂ?%éﬁv@ﬂng(y}a{ ofd FW%"“F( A)

surroundi ng the inner tube (2), air supplying neans supp to
.the first chaneshaystéd froml thé eas dnomide dmhnein EA20ciatirdwidsSrotateR ! ofithe
nmeans for-suppgﬁiﬂg}fuel gas Gto the first channel (A) and the second
channel (A2), the first channel (Al) or the second channel (A2)
bei ng used as a main conbustion channel and the other being used as a .10
pi |l ot conbustion channel, the main conbustion channel and the pil ot

cai d gas uppl ving Mot ibtHHRS REpUed aplSs (AR fifhaell iiOERIRAR)
arranged in di apéseiond dhanaclscthirqizdr whidki 4 festi fides cARRATB P v AP UFQN
. channel through which 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 o 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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channel and the pilot combustion channel, each fluid distributor (4) 15
including a first supply opening (5) for supplying the. fuel ? Gyt o the
mai n conbustion channel, a supply line (6) for supplying the 4 gas G
present inside a gas channel (A3) to the.-first supply opening (5), and

di stributing nmeans incorporated in the supply line for distributing the

fuel gas (G igBigad L& w?]%f‘ &k olfhatg,khe, dl trlbutlon
ratio of the 28 fuelﬁgpgg&(o%) tgn‘jbe upp gteﬁ@gltao(%%gcflr%q"%sgpg?@ g (5)
is increased imndresponse to increase in a total supply anount of the fuel
gas (G fromthe gas channel (A3) and conversely the distribution ratio of
the fuel gas (G to Etteasmqspﬁmreﬁppoﬁedhmhthe sstacolndpmhmflgp@wm%f (a51')&i gpaféeﬁl
decreased in res se to ,decrease,.in the tota supp y anoun n e
first channel. nl?%aﬁ§%‘33 tgrqning tq%%taﬁﬂﬁ‘i’ﬁlm godizention of te seeongecond

channel (42) i %uﬂﬁﬁ'dop%ﬁ:lﬂé] $heR i %&mﬁgﬁ %Srtelc:&\r}mcghc%rerﬁ%llg of the corlnmumcatlon
line which opening as to be open toward the second supply opening.

43. The fluid distributor according fo claim 43, wheremn said first
channel and _said second channel are disposed in juxtaposition, and a
10 plurality of said first supply openings are distributed in the first channel in

a direction away from the second channel.

44, The fluid distributor according to claim 43, wherein the supply line
is prowded 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 burne;‘ 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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