VENTURI COOLI NG SYSTEM Techni cal Field [0001] The present invention
relates to conbustors that may be used in conbustion turbines. Mre
specifically, the present invention relates to a systemfor cooling
the venturi throat region between the prinmary and secondary
conbusti on chanbers. Background [0002] Gas turbines play a
significant role in a nunber of applications, such as aircraft
propul si on, marine propul sion, power generation and driving
processes, such as punps aMENTIRIEOOLING SKSIEMI |y, a gas turbine
i ncl udes a conpressor, a conbustor and a turbine. In operation, air
is fed into the systemwhere it TschaapFiekised by t he conpressor and
m xed wth fuel in the conbustor. The conpressed air and fuel m xture

are themobyr netheprkRitintdntion RN O6mbuStofsabia enayrbeaxdbin Sbmbustidn tufdnai r
flow, ich is responsible for driving the turbine. [0003] Conbusti on

liners fRfd Hecitibiflyl b Bres&Mt intentibNBelaks ioesysRmbiIsEddlin@ e VBRIM @hrb@ region

protect the conbustor casing and remai ning engine parts fromthe

eXt I N hdGERAF AL i &56HAAry WoinBisfioh Banb@gbUSt o7 . In order to reduce
NO emi ssions and extend the l'ongevity of engine components, it is

desirable to use a portion of thengagﬁgﬁﬁped air exiting the

conpressor for cooling various coffbustor conponents, including the

combust i[(ﬁﬁZ]' i NBhs turbines play a significant role in a number of applications, such as aircraft
propulsion, marine propulsion, power generation and driving processes, such as pumps and
compressors. Typically, a gas turbine includes a compressor, a combustor and a turbine, In
operation, air is fed into the system where it is compressed by the compressor and mixed with
fuel in the combustor. The compressed air and fuel mixture are then burned within the
combustor to cause an expansion of the air flow, which is responsible for driving the turbine.
[0003] Combustion liners define the interior volume of the combustor and serve to protect
the combustor casing and remaining engine parts from the extreme temperatures present within
the combustor. In order to reduce NO, emissions and extend the longevity of engine
components, it is desirable to use a portion of the compressed air exiting the compressor for
cooling various combustor components, including the combustion liner.
[0004] Combustion liners often include a venturi throat region that is used to influence the
flame location within the combustor and to stabilize the combustion flame. In such
arrangements, a lowering of the NO, emissions is achieved by lowering peak flame temperatures
through the burning of a lean, uniform mixture of fuel and air. Uniformity is typically achieved

by pre-mixing fuel and air in the combustor upstream of the venturi and then firing the mixture

downstream of the edge or apex of the venturi into the secondary combustion chamber. The



[ 0004] Conbustion liners often include a venturi throat region that is
used to influence the flane [ocation within the conbustor and to
stabilize the conbustion flanme. In such arrangenents, a |owering of
the NO enmissions is achieved by | owering peak flame tenperatures

t hrough the burning of a lean, uniformm xture of fuel and air.
Uniformty is typically achieved by pre-mxing fuel and air in the
conbustor upstream of the venturi and then firing the mxture
downst r evsntut fconfigmragignyorirtugndiacesierating theefuprecadingdha theoakpartiony iy ijptended
conbusti on chanber. The venturi configuration, by virtue of

accel er ab kery thenBanid fpwn Pashirediapigintcibe pigmuaing preian; a5 drimaey qoptbayiga ghamper,
keep the flane from flashing back into the pre-m xing region or

pri mary wpstdamsdf the \ehmnibtaroat. u bt rfiesn folding eglopnupsticam rafahe verfig i 1adsae
hol di ng regi on, upstreamof the venturi, is also required to be

cool ed ubgleifed &eliet dbled Qpdi adrtahrgopeatidg tondiiens. Simedlafrieanmsegdapmaash gde an
each side of the venturi, both sides need to be cool ed. However, if
the fl owh@fveR06) b&iB siiek Heed eave odrdnsHowamt,of thd@oweoft todling airt meteased

| arge or is released too close to the venturi, it nmay adversely

af fect CoNRLPdhOST tREVERIATRNGS largLQ0S Fdlasd tha Clobsh hbawRuE, iCMay ad@rsely
passageway within the venturi that is extended downstream fromthe

venturi apescofbudtidh atormakie that the cooling air does not re-enter
the flame hol ding zone within the secondary conmbustion chanber. It is

i nt ended[ghmt the 5 UA%sE ARswoTa Edoaﬂg_pggghgﬂwag Vit B bybtithri GRA! ik NGtteRded

decoupl e US 6, 430, 932 shows a cooling chanber within a venturi that

direct s ddihsSaR £8 de RAWDE Sk, §qu61%§ b Y ing i do BV R Fllerild HRame

cooling alr upstream e‘venturi . as been determ ned
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venturi are er en ng of cooling air near the venturi
on eitheg sid an ef.feclt oncf
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| i nked, there.ﬂ% no tgl:%een a hal anci omhe heat i ckup, W thin.
venturi HFITE! Ed‘ﬁﬁgs REPUMELH 5%“%2&00 S4P Psglﬁk nfg) e odru% trsrelé(gﬁiyeb%
drop within the ﬁool i ng passageway. Sunmary of the Invention

upstream of the venturi:

[0606) It has been determined that the heat load on the upstream and downstream sides of the
venturi are different and the dumping of cooling air near the venturi on either side has an effect
on the operation of the combustor. In the prior designs, where the cooling of both sides of the
venturi are linked, there has not been a balancing of the heat pickup within the venturi walls nor

has there been an accommodation made for pressure drop within the cooling passageway.

Summary of the Invention

[0007] A combustor is provided for a gas turbine engine of the type having a nozzle
assembly located at a first end of the combustor and a combustion chamber defined at a second
end of the combustor, downstream of the nozzle, A venturi is positioned between the nozzle and

the combustion chamber. The venturi defines a transition between the first end of the combustor



[ 0007] A conmbustor is provided for a gas turbine engine of the type
havi ng a nozzle assenbly located at a first end of the conmbustor and
a conbustion chanber defined at a second end of the conbustor
downstream of the nozzle. A venturi is positioned between the nozzle
and the conbustion chanber. The venturi defines a transition between
the first end of the conbustor and the second end of the conbustor.
The venturi includes a passageway therein for receipt of a cooling

air fl ownd fHaQedAs SROSMRY cdidbhstr. f THeSlentSHi G idaCh padsdeBRay @@ ncfoeckif of a
second side facing the conbustion chanber. A conpressed air source is

di r ect equob el Atfy. pﬁ%’%ﬁ Wal B kb §dE FeMg it 718 8hd & sdcbnd side facing the
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communi cati1 on wth both E |rst and second sides of the venturi
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source in opposite direct In the venturi. the air flow
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directions.
[0008] A further aspect of the invention may include a secondary passageway that extends
upstream of the second side of the venturi passageway. Further, the cooling flow inlet may be
positioned closer to the nozzle or closer to the upstream side of the venturi apex.

Brief Description of the Drawings

{00091 In the drawings, there is illustrated a number of embodiments which are presently
preferred.

[0010] Fig. 1 shows a simplified cross-section of a gas turbine combustion system
incorporating an embodiment of the present invention.

[0011] Fig. 2 is a partial cross-sectional view of the venturi throat region of the combustion
system illustrated in Fig. 1.

[0012]  Fig. 3 is a partial cross-sectional view of a further embodiment of a venturi system for
use in a combustion system.

[0013]  Fig. 4 is a partial cross-sectional view of still a further embodiment of a venturi

system for use in a combustion system.



[0009] In the drawings, there is illustrated a nunber of enbodi nents
whi ch are presently preferred. [0010]Fig. 1 shows a sinplified
cross-section of a gas turbine conbustion systemincorporating an
enbodi ment of the present invention. [0011]Fig. 2 is a partial
cross-sectional view of the venturi throat region of the conbustion
systemillustrated in Fig. 1. [0012]Fig. 3 is a partial
cross-sectional view of a further enbodi nent of a venturi systemfor
use in a conbustion system [00D2iafedDestriptiom parti al cross-sectional
view of still a further enbodi ment of a venturi

[0014] In the drawings, there is shown a graphical representation of a typical combustor and

a number of embodiments of the present invention. The combustor is generally designated by
the numeral 10 and is contemplated to be incorporated into a gas turbine (not shown). In Fig. 1,
the combustor 10 includes a combustion liner 12 that is at least partially surrounded by a heat
shield or flow sleeve 14. Compressed air is provided from an upstream compressor (not shown)
and fed into a surrounding channel 16 formed between the heat shield 14 and combustion liner
12,

[0015]  Within the confines of the combustion liner 12 are provided a plurality of primary
fuel nozzles 18 and a secondary fuel nozzle 20. A combustor flow sleeve 22 is provided
surrounding the secondary fuel nozzle 20, separating the secondary nozzle 20 from the primary
nozzles 18. Fuel 24 is introduced into a controller 26 and fed to the nozzles 18, 20. The area
between the combustion liner 12 and combustor flow sleeve 22 defines an upstream or primary
combustion chamber 28. Downstream of the secondary nozzle 20 is a venturi 30 defining an
annular restriction within the area defined by the combustion liner 12. The venturi 30 includes
an apex 32 that defines a venturi throat portion. The apex 32 is positioned downstream of the
nozzles 18, 20. A downstream or secondary combustion chamber 34 is positioned within the
combustor downstream of the venturi apex 32.

[0016]  In operation, flame can reside on either side of the venturi 30, both in the upstream
combustion chamber 28 and the downstream combustion chamber 34. In a primary operation,
fuel 24 is provided to the primary nozzles 18, with combustion occurring in the upstream
combustion chamber and directed downstream through the venturi throat 32. In a lean-iean

operation, fuel 24 is provided to the primary nozzles 18 as well as to the secondary nozzle 20.



system for use in a conbustion system Detailed Description

[0014] In the drawi ngs, there is shown a graphical representation of a
typi cal conmbustor and a nunber of enbodi nents of the present

i nvention. The conbustor is generally designated by the nuneral 10
and is contenplated to be incorporated into a gas turbine (not

shown). In Fig. 1, the conbustor 10 includes a conbustion |iner 12
that is at |least partially surrounded by a heat shield or flow sl eeve
14. ConpCembesionjoccurs imbasl ithfeupstreasincombuspen ehembec d¥rps gl @s i dewnstream
shown) and fed into a surroundi ng channel 16 forned between the heat
shi el d 14omhgticroctzmbern n Th kddition] the cpODUEIr W tnisiyropetate vothnfuelidglinedted dodely
conbustion liner 12 are provided a plurality of primary fuel nozzles
18 and a tséreoncmdyry fnoetle A0 zakaing @GomBustioniu the alowhbtoamstoaewueticd2chamber 34.
provi ded surroundi ng the secondary fuel nozzle 20, separating the
secondar yddniord] €uck 04 fuag bt poeidpd toths primay abetes 18 without|fla beidg created in the
introduced into a controller 26 and fed to the nozzles 18, 20. The

area bet WpeRah @nbasHdH Sdhb@Perl 281€ Thd Zuek REd GENEYEIQ padsin@Vhiduge i@ dpdtream
defines an upstreamor primary conbustion chanber 28. Downstream of

t he secongafiver PO%ZHRtedby Hie Fet@NB6!into B dSRHkrBAr BorAlsASH EHamber 34 creating a
restriction within the area defined by the conbustion |iner 12. The

venturi 30 hRGIpEdAsH #d AARRicar ﬂaﬁﬁ%tfﬂﬂth@@&m@tré’a@rﬂ&ﬁdﬁibertw oat port i on.
The apex 32 is p03|t|one downstream of the nozzles 18, .
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t he conbust O[ downst r eam of ﬁe venturi apex I n operation
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well as to the secondary n -
upstream ang downstream 51Q €s ofe the vcnturl 30 are contemplated to be different. In addition,

movement of the cooling air back into the combustion chambers on either side of the venturi 30
also has an affect on operation of the combustor 10.

[0018]  In Fig. 2, there is shown an enlarged schematic cross-sectional view of one side of the
venturi 3Q illustrated in Fig. 1. Compressed air 36 is directed into a plenum 38 on the back side
of the venturi 30. In this embodiment, the inlet plenum 38 is positioned directly behind the apex
32 of the venturi 30. The cooling air directed to the venturi 30 by the inlet plenum is in fluid
communication with two channels 40 and 42 that are generally parallel to a first or upstream side
41 of the venturi 30 and a second or downstream side 43 of the venturi 30. The cooling air 36
directed into the channel 40 is turned in an opposite direction from the cooling air directed into
the channel 42. The air flow through the upstream channel 40 on the upstream side 41 of the

venturi 30 is directed through an upstream exit 44 and into the primary combustion chamber 28.



Conmbustion occurs in both the upstream conbusti on chanber 28 as well
as the downstream conbustion chanber 34. In addition, the conbustor
10 may operate with fuel 24 directed solely to the secondary nozzle
20, creating conmbustion in the downstream conbusti on chanber 34.
Addi tional fuel 24 may be provided to the primary nozzles 18 w t hout
flame being created in the upstream conbustion chanber 28. The fuel
and air pre-m x passing through the upstream chanber 28 is directed

by the VERtcHblingIfow [ﬂ]rsﬁl‘ch MeoudR RSl vaa G QRS 420Md Qhag BRI dodAsteamaldedd
a pre-mx operation and a significant flame within the downstream

chamber 3directddQiirédel ARQ6! pRMBn&RRjdE HERoMBustibh Nfdr 13) £ iRb tHelBwnstream
venturi 30, both sides of the malfs of the venturi typically need to

be cool edfrQktioR  ARGber 3RET RlhhRABerddtdplGfic FRROEY Lindu®fexfid for SRUN RBNir aS
shown in Fig. 1, cooling air in thg surroundi ng channel 16 is
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combusti gn chanbers .on either si f t vent uri . A .

o fect oisga s cramed ne M EaPhont I8 AERAHY by S BoRhed Misgen
shown an_ enl arged sch [c cross-sectional view. af one_.side of the
ventur i upde e S Tribey GRS AR e auh 3K iSh PR gRlelErRmicnfs
a plenum 38 on the back si of, the venturi ,30. In this enhod]nmen
Ehe | i o AR hasoe 7 o hatimgar b yier ahi AePHHERTS JESF g HEEh M
venturi 30. The cooling air directed to the Vﬁnturi Ob _t%e inlqg
pl enum i Sapael 142 foard Shedpwneeamordit At nradgitiensd HiRw of coling Al isdireetgd itging
generally parallel to a first or upstream side 41 of the venturi 30
and a sebpdaweiireamenannebrertian §&2aqis thy opngaite, drpetion framp therdewasygan syt 49
36 directed into the channel 40 is turned in an opposite direction

f r om t heCeink ichanneli portifiny id2e eemmunieateshuithopnsiiens chepnel TAR nepitionaddighind the
t hrough the upstream channel 40 on the upstream side 41 of the
venturi @Btréasn glde écofetie vénmwidth Bre copling anwithin the wpgiregmachiagneb 140nie directed
pri mary conbustion chanber 28. The cooling flow passing through the
downst r ethmugh dhrengistré@n axitl 44 laohgnte hiee eiostert canamstiomdechan®er 28.dRositioriagl the
t hrough exit 46, positioned adjacent the conbustion |iner 12, and

i nt o t hecabting shaned noncthehissnhsteamcfacarbe rhe 34ntud mdurke theafooBype e tired footires
of exhaust exits for the venturi air are known in the prior art and
may be i dovaspenapeton RE ahd hentwe ntAlteinabiklygshoidagrigduyn A28 araly edpositioned
[0019] In Fig. 3, a variation of the structures of the invention is
shown. Thdace@hd p@trétind sidk4 1i of tih vegmtied. from t he channel 16 into an
inlet plenum 138 having an outlet that is positioned adjacent the

downst r efom_ztgi de Thds,Ofhe tRBruMEdiHES a HnsitldhebdtRéent thp | fRE R 153€onidSend® of the
direct fluid commnication with the downstream channel 142. Cooling

air is didgfbed Thh iferf\PRRhdetaiwithinghd 1Rl iRE10a9 R i 8ide AANA §dcoddidide on
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di rect edopiotitt siek BEaPPeR S} e ABAEN AMBRbol RGNk 1E«Br thé EonprBsstdBr ABP i tiRid
directionfromthe downstreamexit 46. Cooling channel portion 142a
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the inlet plenum 138 nay be positioned adjacent the upstream side 41
of the venturi 30.



[ 0020] Thus, the venturi defines a transition between the first and
second ends of the conmbustor. The internal passageway within the
venturi includes a first side and a second side on opposite sides of
an apex of the venturi. The cooling inlet for the conpressed air flow
is in fluid conmunication with the first and second sides of the
venturi passageway and the conpressed air fromthe cooling inlet is
directed through the venturi passageway in opposite directions within
t he fi r satappsitorainding aith od offsetl EomThesapsw of tha gerityri-dihe wegling dmerurdydgtfermed
with the venturi passageway at a position in line wth or offset

f r om t heasapadial pfentih @ositmted behindlthe vervwl éngayi takeeny maypbdyef ftbenfednsas a
radi al pl enum positioned behind the venturi or may take any nunber of
ot her foja»l] [ QAZigd. Una Rirher einbodinfent direevenmritrodingsyiterofis grovidewt Ufhe cooling
cooling systemis provided. The cooling air 36 is directed fromthe
channel 634 BUReckid from Bk chdr@EIUB i3 8n inldiPlentrh @88 pTieniukt P&Bind?Isatiiests thee
cooling air into the channels 240, 242 on the rear side of the

venturi @Rlingdsr intd M8 tKaAkE240, D82 biihetreapkigd bMthe SéhtirS 3N0AE tlugre@dd, the inlet
adj acent the rear of the apex 32 of the venturi 30, with the upstream

channel aéﬂmdmeigtpbmorﬁ@thamt e retloP B dpBhe 32 BSihe S aktus 30w thengsticaa
downst ream channel 242 directing cooling air along the downstream

side 43. Ihe| dadRdliRa B dtng analcExQQﬁU"@ﬂstrgaﬂ?mH@M And theldfwREEH Rh&RLT 210
with a secondary passageway 248. The cooling air within the channel
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secondary passageway 2 may be faorned by seri at
cross oveFOnSHY P&?ﬁaswﬂﬁ“%mes thiguet) the 6’Ehab?téhft?ﬁ?lz?§§ sPbisraRingd fiben e
side of the venturi 30 after crossing over the serlgs O&% Egs t hat

f or m t heuRsHeamEaLR inta the crgBestion FRAMBELZ LM thepsireang $1de,pfdhe ¥AnaEigiOy; ¢ h
respect to the axial position of the apex 32 of the venturi 30 may

al so be [0023]i zelr the emapdimentishewe ibFignd (@vdsia ke gnbadijaenisdnserisd 3@9"3)4 i is
addition, as in all of the enbodi nents discussed herein, the relative
si ze andcdntampdatedothatomlet iplenun 238 anay eomprise seegiaing pther than a continuous slot or

annular channel. The inlet plenum 238 and secondary passageway 248 may be formed by a
series of pipes that cross over one another. Thus, the inlet plenum 238 feeds the back side of the
venturi 30 after crossing over the series of pipes that form the passageway 248. Repositioning of
the inlet plenum 238 with respect to the axial position of the apex 32 of the venturi 30 may also
be wutilized to adjust the cooling effect on the venturi 30. In addition, as in all of the

embodiments discussed herein, the relative size and formation of the channels and passageways



may be varied so as to adjust the air flow and pressure drop of the
cooling air as it noves inside the ventiri walls and is then directed
into the conbustion chanbers. 100231A variety of nodifications to the
enbodi ments described will be apparent to those skilled in the art
upon review of the present disclosure. Thus, the invention may be
enbodied in other specific forns wthout departing fromthe spirit or
essential attributes thereof and, accordingly, reference should be
made t o mdyebeapfiahsed te hdjugrehe alnfldvesndt gresourt drophé tHeaneliyg avgas it moves inside
specification, as indicating the scope of the invention. CLAI M5 Wat
i's cl ai nBélvdnsiri walls afd B elidRWSEOEd ihRrthécopdastiodichdniterconpri sing: a nozzle
assenbly located at a first end of the conbustor; a conbustion

chanber [def3] neds warddly Bf HBGIfiCATAYSS e enBodmShts SaRiBEd WhEbGHalet! to those
skilled in the art upon review of the present disclosure. Thus, the invention may be embodied in
other specific forms without departing from the spirit or essential attributes thereof and,
accordingly, reference should be made to the appended claims, rather than to the foregoing

specification, as indicating the scope of the invention.



a venturi positioned within the conbustor and defining a transition
between the first end and the conbustion chanber, the venturi having
a venturi wall and a radially outer wall adjacent to and runni ng
along an interior of the conbustor and an internal passageway

t her ebet ween, the internal passageway having first and second
passageway portions and a radial plenumextending radially inward
towards the wall of the venturi and iined by sidewalls that extend
in a generally radial direction, w radi al pl enum being in
direct fluid communication with the first and second passageway
portions, wherein the first passageway portion extends along the
venturi Babis elaimedds the first end of the combustor and the second
passageways portion extends along the venturi wall towards the second
end of the conbustor, and wherein the radial plenumengages the first
and second péssag‘é\ﬁﬂ}?blﬁ&fﬁf@rgés@éﬁl%ﬁc‘éﬁﬁmﬁfﬁé wal | of the venturi; and
a conpressed air sSQUIEQsdnbBGidaRd afLRIst 8 @ik cbRbRidrhe first and
second passageway portions via the radial plenum the first and
second passageway: gorubtisnshanbes defineg Withia thoemhusise downsiresm ghihe Rezzle;
source in opposi tE?VQl'tJrF?&SIitQJH§d Wikl e I:(nﬁou\él%pﬁﬁﬁ Hefmm% a EF&Q@HEQ'E@%EIQ%G
of claim1 further ising a secondary passageway conmuni cati ng
with a dovmsﬁrseam arddth@fcomh@tlsreehmdmmtmvmurt heymgenvantiri palb eadye viradyally
wherein the aif, fLpW; n&m {wa&dhmmqb afoNE o SRAASL 3RS BARNRI: RAS bl Hernal
into the secondary af i'S reverse irection and directe
towards the bassmwsy derebétwwre tlgf intehre] pessdgawiy having fﬁhtaartﬂowbcu@tmssagfway
claim2 further. 000|n ai r. exit |
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claiml, whergilfowh® hagcald dﬂhaﬂmab@;ﬁmmlaaaMSrewth&raaxtaepzénumsénoaoes the
passageway portion at a position behind tgle upstream si.de of the

venturi wi t hilt fHeceBtRasees™ay Portions adiacei Steoydlkd the egye: andy bi ne

CO%H sing: a nozzlenR&s&dy butce @at@ig dbolig hirfigb t1RMHEstQhd §d3énd passageway
conbust or; .
portions via the radial plenum, the first and second passageway portions directing the

compressed air from the source in opposite directions within the venturi.

2. The combustor of claim 1 further comprising a secondary passageway
communicating with a downstream end of the second side of the venturi passageway,
wherein the air flow moving through the second passageway portion into the secondary
passageway is reversed in direction and directed towards the first side of the of the

venturt.

3. The combustor of claim 2 further comprising a cooling air exit positioned at an
end of the first passageway portion directing the cooling air into the first end of the

combustor.



a combustion chanber defined within the combustor, downstream of the
nozzl e; a venturi positioned within the conbustor and defining
a transition between the first end and the conbustion chanber, the
venturi having a venturi wall and a radially outer wall adjacent to
and running along an interior of the conmbustor and an internal
passageway therebetween, the internal passageway having a first side
and a second side |ocated on and extendi ng al ong opposite sides of an
apex of the venturi and a redial plenumextending radially inward
towar ds the yent urie wabusanaf defimn®dviayeis igewrbldart Passagewhendd ahe dirst
generally redial direction, the radial BLenun1b ing in direct fluid
communi cat i oPPSHASETAN PREUGT qre £ach iy e ERYUuETayaR Wi @pipgeE*tadi al
pl enum engages the first and second sides adjacent the wall of the
venturi; and a conpressed air flow source in fluid
communi cat i of wi tHeraeebpstorsel g SebvRa 19 erelindrir £hé dirprteiA4ir flow from
passagevay, MeaeldiargRk@bediyeHdhe 3d YORE&IHY §diorC ARPERSERer bf the
fromthe conpressed ait fiow source is directed through the venturi
passageway i FOTOPPOsupErednosdeiveristiwi thin the first and second sides
for cooling the venturi. 8. The conmbustor of claim?7, wherein the
radi al pl enum communi cates with either the first or second side of
the interval 6passhgenapuser o chissilt Vireiofiegedialfplapmntchamapisatepvith He first
- SAg at’ a’ position Tl redim e nt 1 the
venturi wi thin Q\%@Fg&%&t P posBon bOR &Qlf@b’]tﬁ Ofm Yde DAyl ARG 1
conpri sing a secondary passad%may communi cating wth a downstream end
of the seconcbmshuwder.of the internal passageway, wherein the air flow
novi ng through the second side of the internal passageway into the
secondary passageway is reversed in direction and directed towards
the first side ofAtbehsforfdre gaenthing compiiBing Thezdeoasasblgiomfed et afimm &hd
further conpr}&ing?a gqoling air exit positioned at an end of the
first side off PREPHPEFnal passageway for directing the cooling air
into the first englconfbulthvd chatitundtfted withib thel frentmend) dsmitreah o thahoazlkl)
wherein the secondar assage anF the first side of the internal
passageway are ea%ﬁer%{q{P??smoge‘{\g’Mﬁ’%‘é‘{‘?%lﬁm&\f‘f%agtfwg’gcaogﬂs iR RFvVesd e
12. The conbast exd @fd @k abmbislionbiemeien thdreenenohdvitg Avdntexivhll dhd &eddsally
the air flow from h& second r¥ ass gemay and tgg first siQf of th%
i nternal pasS&getdy *IATE thand PPYPS 21088 6P TRHACTHHBUSYBRISIOn AT AR 4HTBY
the venturi . passageway therebetween, the internal passageway having a first side and a second side
located on and extending along opposite sides of an apex of the venturi and a redial
plenum extending radially inward towards the venturi wall and defined by sidewalls that
extend on a generally redial direction, the radial plenum being in direct fluid
communication with the first and second sides, wherein the radial plenum engages the
first and second sides adjacent the wall of the venturi; and
a compressed air flow source in fluid communication with the first and second
sides of the internal passageway, via the radial plenum, and wherein the compressed air
from the compressed air flow source is directed through the venturi passageway in

opposite directions within the first and second sides for cooling the venturi.
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13. A venturi within a gas turbine conbustor conprising: a ventur
wall and a radially outer venturi wall extending along an interior
surface of the conbustor and defining a first and second passageway;
an upstream angl ed side, a downstream angl ed side, an apex positioned
bet ween the upstream and downstream sides and a cooling air inlet
extending radially inward towards the venturi wall and defined by

si deval | s thg.t eXﬁl%rz:qmws@ genehal wﬁg{ﬁgﬁ[}héhaﬂl @%@Lﬁl%mﬁlﬁﬁa@mﬁﬁggﬁ&

to the radially outer venturi wall, ocate etween the ang
si des for suppliyit ngsecodlsidegf dienntpvebaasrageavayaba pgsésion offset from thirapef jof e
passageway directi oh%&gugir fromthe cooling air inlet along

Q
H veniygl withn the © .
i nner surface of downstream angl ed side and then upstreamt hereof

along a liner; t he second passageway directing cooling air

fromthe cooling gir inlet alpng.upstream angl ed side; an a

cool i ng discharge iF@@%*%ﬁ 8@6%?Wg%aﬁF%PFo H%?nge%oﬁﬁo%%gééﬁgﬁgymy
i nto conmbust eymmufiGking adthaf ddvitrapexnddf thhaeooetkide iof thelidternkh @asyetvuy, i
of claim13 erein the cooling air inlet canprises a central plenym
ext ondi ng r alPEIPPyheATH IR MEEEdABEISHE Focoud iR 1 P BNSRAl PrpEewal anto B
venturi of chRbibabdpaaeseiyis thes@aalliregiod neCHiakge tdvearddQBd filsON@bf the of

upstream of the upstream angl ed side of the venturi.
the venturi.

10.  The combustor of claim 9 further comprising a cooling air exit positioned at an
end of the first side of the internal passageway for directing the cooling air into the first

end of the combustor.

1L The combustor of claim 10 wherein the secondary passageway and the first side

of the internal passageway are each in fluid communication with the cooling air exit.

12.  The combustor of claim 11 wherein the cooling air exit directs the air flow from
the secondary passageway and the first side of the internal passageway into the first end

of the combustor, upstream of the venturi.

13. A venturi within a gas turbine combustor comprising: a venturi wall and a radially
outer venturi wall extending along an interior surface of the combustor and defining a
first and second passageway;

an upstream angled side, a downstream angled side, an apex positioned between
the upstream and downstream sides and a cooling air inlet extending radially inward
towards the venturi wall and defined by sidewalls that extend in a generally radial
direction, are connected to the radially outer venturi wall, and located between the angled
sides for supplying cooling air proximate the apex;

the first passageway directing cooling air from the cooling air inlet along inner

surface of downstream angled side and then upstream thereof along a liner;

11



the second passageway directing cooling air from the cooling air inlet along

upstream angled side; and

a cooling discharge directing cooling air from the second passageway into

combustor, upstream of the apex of the venturi.

14.  The venturi of claim 13 wherein the cooling air inlet comprises a central plenum

extending radially around the combustor, within the venturi.

15. The venturi of claim 13 wherein the cooling discharge is positioned upstream of

the upstream angled side of the venturi.
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