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-1 - EXTENDED | MPI NGEMENT COOLI NG DEVI CE AND METHOD Thi s invention was nade
under a United States Governnent Contract No. F33657-01- 5 G 1240 and the
United States Governnent may have certain rights to this invention

Technical Field This invention relates to cooling of portions of a gas
turbine engine. More particularly this invention relates to inpingenent
cooling of portions of a liner outside of an air supply 10 plenum
Background Art | npingenent cooling has- been used in gas turbine engines for
some time. Relatively cooler air is taken fromthe conpressor of the engine
and passed through a series of holes in 15 an inpingenent sheet to direct
jets of cool air directly onto a surface in need of cooling. For instance,
in the area downgty¥paghEPAMBNGEMERYCOOLARS DEMCRIANBNERAGRNI nes

i mpi ngenment  cool7 Nas been used to cool the finer to protect parts that
may be danmaged by high heat from the core gas flow passing over the surface

of the liner. The. liner has a series of rgef. hol es hat e f from
the first serij¢& We’ﬁlﬂne asirpade, yadera gmﬁerdleggtg? @%‘Frﬂﬁle?th(;?n%?aﬁ@ﬁ?‘i g&?g@b{he

ai rgl ow 20236 5Bhe UnfedStates Gdve@@fenOiad hével deRgih righto 18 invesicance U. S
Patent No. 5,782,294. Certain areas of these liners cannot be adequately
cool ed by inpingenent air flow because the air supply plenumis bl ocked by
ot her equi pment or structures | ocat [ Xximty to the inpingenent
sheet. In the past, there have bee#gggﬁg%ggigtructures proposed 25 to

i ndirectly codrhi$ meehlonaklatts o emding Ghpordod vt gas airbiine ehginé.uMese pardarars of

apertures in the sidewall of a cast heat.  shield that in hymﬁ has a chond
series ofthiggayentipa gelptds { EnRingemeie cooie qfsporions| of feliffer \uifstrer ffean; i gHPPIY. o

10 plenum.

Background Art

Impingement cooling has been used in gas turbine engines for some time. Relatively

cooler air is taken from the compressor of the engine and passed through a series of holes in

15 an impingement sheet to direct jets of cool air directly onto a surface in need of cooling. For
instance, in the area downstream from the combustor section of turbine engines impingement

cooling has been used to cool the liner to protect parts that may be damaged by high heat from

the core gas flow passing over the surface of the liner. The liner has a series of larger holes

that are offset from the first series of holes to create a pressure drop that facilitates the airflow

20 across the hot surfaces of the liner. See for instance U. S. Patent No. 5,782,294,

Certain areas of these liners cannot be adequately cooled by impingement air flow
because the air supply plenum is blocked by other equipment or structures located in
proximity to the impingement sheet. In the past, there have been various structures proposed

25 to indirectly cool the blocked areas. One such structure includes a series of apertures in the
sidewall of a cast heat shield that in turn has a second series of apertures in the surface that is

co-linear with the liner.



Summary of the Invention One aspect of the present invention conprises an
ext ended i npi ngenent cooling structure to cool outside an air supply

pl enum The structure conprises an inner wall; an 5 inpingenent sheet; and
a series of supports to maintain the inner wall in spaced relation to the

i npi ngenent sheet. The structure also includes a baffle supported between
the inner wall and the inpingenent shegt that has a collector plenum area
t hat receives inpingenent cooling air Tromthe air supply plenumand a
channel in fluid comunication with the collector plenumand extendi ng
outside the air supply plenum QOpenings to allow inpingenent 10 cooling air
to pass therethrough and having a series of |ands extending into the
channel. The |ands are | ocat edSunim@y®fthehventioni Mpi ngenment cooling air

outlets in the inner wall. A further aspect ,of the present |nvent|o is a
baffl e to dird&ye @wtﬂgfe%nmreieabllmgt% comprises Ay PRRdeds impingenisat coaling. A

col | ect org gl&num 9({0?% {sfee®: Vﬁ? skﬁp}' E%WtThE%btﬂEk %ﬁ%rflsreQ% 1ﬁ&r3s9alﬁ'dh

supply plenumand a channe comuni cation with the collectdr plenum
ands ext eriipmgeinentahelet; hred alserxes wf phypauts o umintTinghe fremen slall Haspangéd mélaten too

al | ow i npj ngenent ol i air to pass ere h; .and a se ies f lands
that ext éhﬁg?ﬂi?%?qel'?éq?ﬁ%nﬁm Stru?'i‘l'ée 581’(515fug 4}@ '?pedc?ne%gf)t?vg i ne? all

| Mpi NgemeRY HEORIpinpEmRht shestithf/hgs A Bollddfr bféﬂﬁ’rﬁ av@lthat ra&lv‘ésfiﬁlpﬂnberﬁwtfcb@[ngas pect
of the present invention conprises a method of inpingement cooling an area

of an i nredr froml therdy srmphamleaim andoploparpieb iuiiuich semmueicatings Witheths ccopectest
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passed through the opening.onto the inner wall. 25 The.inpi nﬂerrent cool i ng
air is tstﬁﬁs@%e%\ﬂtpr?ﬁmﬁtdé%I@E}é&?m?@éc?%‘“ﬁﬁg outgfein fgimner afler aspects and
advant ages of the present invention will becone apparent upon consideration

of the follow ng detail ed description.
A further aspect of the present invention is a baffle to direct impingement cooling air

to portions of an inner wall. A collector plenum area receives impingement cooling air from
15 an air supply plenum and a channel in fluid communication with the collector plenum and
extending beyond the air supply plenum. The channel has openings to allow impingement
cooling air to pass therethrough; and a series of lands that extend into the channel. The lands

are located in proximity to impingement cooling air outlets in the inner wall.

20 A still further aspect of the present invention comprises a method of impingement
cooling an area of an inner wall beyond an air supply plenum that includes the steps of
receiving impingement cooling air in a collector plenum and transferring the impingement
cooling air from the collector plenum through a channel to an opening beyond the air supply
plenum. Next the impingement cooling air is passed through the opening onto the inner wall.

25 The impingement cooling air is then passed out through openings in the inner wall.

Other aspects and advantages of the present invention will become apparent upon

consideration of the following detailed description.



-3- Brief Description of the Drawings FIG 1 is an exploded isonetric view
showi ng one aspect of the cooling structure and 5 baffle of the present
invention; FIG 2 is an isonetric view of the cooling structure of FIG 1;
FIG 3 is a viewtaken generally along the line 3-3in FIG 2; FIG 4 is a
view taken along the line 4-4 in FIG 2; FIG 5 is a plan view of a portion
of one enbodi nent of the baffle of pre_%e_nt 10 invention; FIG 6 is a plan
view of a portion of the opposite side of the baffle of FIG 5 attached to
an inpingenent sheet; and FIG 7 is a viewsimlar to FIG 3 of an alternate
enbodi nent. 15 Detail ed Description of the Preferred Enbodi nents Referring
to FIGS. 1 and 2, a liner 100 for a high tenperature application such as the
exhaust area of a turbine enBiiefD&RAptadh dfiikeDrandhds 102, an i npi ngenent sheet
104, spacers 106 20 and 106a, and an air supply plenum 108 having a seal
110. In addition, portions of the liner 100 will have a baffle 112 to direct
i npi hgenent ai i : : i : d the
air supply pl g%%’mﬁgggl&g%gg@%gagkgme‘% (rglh(%flgg65?E?ﬁaieorﬂtg?f&;eorlﬁn%g{r{sﬁt?ﬁza?gre 114
(shown i bafifleafittempreseneiayentouch as an air punp shroud, may prevent the air
supply fromw_thin the ait supply plenum 108 fr reaching the portions of
the inner wal M‘i.ozzlslaﬂés[on}efréc ‘ﬂg‘ggﬁ\élet%gll%t@g}ué%?fcﬂb- ?he area bounded by air
supply pl enungsga ishifew HRen pérehftlyWichgahSind NelivERS 22 tip (not shown) that
forns a seal to further direct inpingenent air through the baffle 112. The

i nner wal | 10B1Giakisa viesy taken alpng helinglekinFl0. 2;These apertures are | ocated
within a

FIG. 5 is a plan view of a portion of one embodiment of the baffle of present
10 invention;

FIG. 6 is a plan view of a portion of the opposite side of the baffle of FIG. 5 attached
to an impingement sheet; and

FIG. 7 is a view similar to FIG. 3 of an alternate embodiment.

15

Detailed Description of the Preferred Embodiments

Referring to FIGS. 1 and 2, a liner 100 for a high temperature application such as the

exhaust area of a turbine engine has an inner wall 102, an impingement sheet 104, spacers 106

20 and 106a, and an air supply plenum 108 having a seal 110. In addition, portions of the liner
100 will have a baffle 112 to direct impingement air, as discussed below, to areas of the inner

wall beyond the air supply plenum seal 110. As shown in FIG. 3, an interfering structure 114

(shown in phantom lines), such as an air pump shroud, may prevent the air supply from within

the air supply plenum 108 from reaching the portions of the inner wall 102 that lie beyond the

25 extent of the area bounded by air supply plenum seal 110. The structure also includes a tip

(not shown) that forms a seal to further direct impingement air through the baffle 112.

The inner wall 102 has a series of apertures 120. These apertures are located within a
series of lands 122. The lands 122 serve to meter the air flow along an inner surface 124 of

30 the inner wall 102 so that the inner wall 102 is more efficiently cooled by the impinging air



series of lands 122. The | ands 122 serve to neter the air flow al ong an

i nner surface 124 of 30 the inner wall 102 so that the inner wall 102 is
nore efficiently cooled by the inpinging air -4- that strikes the inner
surface 124, travels along the inner surface 124 and then exits through
apertures 120. The apertures 120 and the | ands 122 cover the entire inner
wall 102. Also as nore clearly seen ingFIGS. 3 and 4, the inner wall 102
can optionally have a heat resistant coating 126. The coating 126 provides
further heat protection to the liner 100. 5 The inpingenment sheet 104 has a
series OfyanertLES 1n;1§r0%J {31 CU8H thReR aldizShe HnEPsifact 184 a P&Wﬁéﬁ%&'@ rﬂﬁro%fheet
104. These apertures I'rect’ cooling |np|ngenent alr fromair supply
pl enum 10Heamtco 12heThaaeertusasriROced tiRdands 12Beoventbe em’clmlmzvaillrﬂoé Also as

conventi onal . Th | npin nt shee 4 has rjes. of
baffle suppfy %S‘&SFEH &F@ rg)al'ﬁgfgg‘? fTngr ?ﬁbpll 8 1 OBB%'?ail&’ é’e f?? £a e8istaBt at ed
i N proxi Ngdading 026. NEheRBAiN ﬁgmqfro&lb@ fuffér heRpRotectinas thelldr Ne@r the air
supply pl enum seal 110. e baffle supply apertures 132 are |arger than the

apebtures 130 and the baffle supply apertures 132 are al so spaced cl oser

together than fhe 3 ,}%;B% e§1le31219y4 hhd§ sefi& enngEj% loillt%é?ir?‘{?‘i‘i:&l%?e%'d?

difference is e supply aper are supplying coollng

air to a ingigemeas thaett W4beThee0hRetuicddB0 Hhect&pellirtgumqting'baﬁnt hiafroar &ir shplpb,.ct |y
suppl yi ng 15 cooling jnpingenent _ajir_to . the |qner wal | 102. The i enment
sheet  104pIEmHN 405 BniR 4 masr stitass, | Yaaf Batwica v HO2dp 2 conpstiong e 110.

The area 34, ﬂl%ntné?leﬁtpl('mtﬂéﬁ §Secorfl 591r1 s‘oldaffle S} ﬁlgaﬁéﬂf@re@lﬁaaf h&'bdtfle Etﬂﬁ) Jip

structure to Torce the cooling air t rough th fle 112. The I npindenent
shdét 104apaitses h3Zara lemteadgs poiximilp pahe perttieaphithe empmgesermsbeet Thé near g A4
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the baffle supply apertures 132 are also spaced closer together than the apertures 120. The
reason for the size and spacing difference is that the baffle supply apertures 132 are supplying
cooling air to a larger area to be cooled than the apertures 130 that are directly supplying
15 cooling impingement air to the inner wall 102. The impingement sheet 104 can also have an
area 134 outside the air supply plenum seal 110. The area 134 has no apertures 130 or 132.
This forms a seal with the tip structure to force the cooling air through the baffle 112. The
impingement sheet 104 also has a series of support clearance holes 136. The area 134 will

also have support clearance holes 136.

20
The inner wall 102 is spaced from the impingement sheet 104 by the supports 106.
The supports 106 are attached to the inner wall 102 in a conventional manner, such as by
welding. The supports 106 have a shoulder 140 to support the impingement sheet 104 away
from the inner wall 102. A sealing washer 142 is placed over the support 106 on the shoulder
25 140. The washer 142 forms a seal that prevents air from passing though the support clearance

holes 136. Allowing air to pass through the support clearance holes would reduce the cooling
efficiency on the inner wall 102. Even though the washer 142 is shown in direct contact with
the shoulder 140, the washer 142 can also be placed between the impingement sheet 104 and
the baffle 112. The location of the washer 142 is not particularly important as long as a good
30 seal is formed. A proximal end 146 of the support 106 is shaped to receive a support nut 144



The supports 106 are attached to the inner wall 102 in a conventi onal

manner, such as by welding. The supports 106 have a shoul der 140 to support
t he i nmpi ngement sheet 104 away fromthe inner wall 102. A sealing washer
142 is placed over the support 106 on the shoul der 25 140. The washer 142
forms a seal that prevents air from passing though the support clearance

hol es 136. Allowing air to pass throughsthe support clearance holes woul d
reduce the cooling efficiency on the inner wall 102. Even though the washer
142 is shown in direct contact with the shoul der 140, the washer 142 can

al so be pl ?ﬁ;{%ﬂ FREhYE e hel gp(i)rm?htnﬂﬂ"@:ﬁﬂ el tslcl%Q{%d and tplchQ &viltef {dcRind 3&ewThe

| ocation 0 e washer 1 I's not particularly inportant as |long as a good
30 seal iasrahgenmmdor denprecocimmped istochldet6 Adfo thesuppospwrtt] 44 @6n jakso D aysddedtinto
receive a support.nut 144 -5- or other ,fastener. The support nut 144 can be
i ther s QHERATET higgPREEn v pHRs RER VST EF R @ SIora HGE AR 2 SPores Fuipet
crinmped ik aRba&Ebe MR SupPost URBLNS siilhr thAApscH) 168 sxepethwelhd @eorimhoendp! ace
after it is in position. For those areas where there is a close clearance, a

shoft er sl4ppof the supest 1868 is shariersbanbe groxgngsad tl 46 obtheisuppoirti6arThe surpeppor t
106 th h ' : i ter th
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t he proxi port ave a cl ose
cl ear anceldcastb efeeire4old Tpiimpinkymédeshéastoansgainkd henivhthebd 40edndeid spated

pl ace to securely hold the inpingenent sheet 104 agai nst the washer 142 and
i n spacedeclalign @ themnepveihd 02 R ms Ofé‘szoétf}geﬁthg‘F%ancﬂm:‘tFp'ﬁSa ghichgps a

structur BruéthRO; UG FHHABMBSs Bind Y [fkeSt ruct ure, integral support
nenbers,%%ﬁ§ tﬂé fFﬁ%? 10ﬂ%s shommsby FIGSF | to 6, the baffle 112 has an

ai l0col l ector plenumarea 150. The baffle also has a series of lands 152
(1t et Shabel SRRIREE 1 9aS AL Dy SRR RO AR° R B
154 that ya@idnlto Rdsra efie bPlndg 03D thBLaraishape®@lhh®spaeed ) @medpaidenitil BR shhpet he
baffle 11a%dtl(())cagi2ne of the lands 122 on the inner wall 102. The lands 152 form a series of channels
154 that permit air to flow from the air collector plenum area 150 of the baffle 112 to the
15 entire area of the baffle 112. A series of apertures 156 are formed in the channels 154. The
apertures 156 provide impingement cooling air to flow through the baffle 112 directly onto
the inner surface 124 of the inner wall 102. There are no apertures 156 that directly align with
baffle supply apertures 132. The baffle 112 also has a series of support clearance holes 158
that are located in a corresponding series of support clearance lands 160. The baffle 112 has a
20 leading edge 162 with a sealing surface that is secured to the impingement sheet 104 to form
an airtight seal by the supports 106 and a trailing edge (not shown) that is secured to the inner
wall 102 by conventional methods. This forms an airtight seal so that the trailing edge of the
baffle 112 is sealed to the inner wall 102. The entire periphery of the baffle 112 forms a seal
with the inner wall 102, the impingement sheet 104 or both the inner wall 102 and the
25 impingement sheet 104 to prevent air from escaping and not cooling the inner wall 104. One
advantage of the baffle 112 structure as shown is a compact structure that can be placed into a
thin environment and provide edge cooling to structures that cannot receive direct

impingement cooling air. By having the lands 152 conform to the shape of the lands 122 on

the inner wall 102, the cooling airflow is maximized allowing an increased air velocity for



15 entire area of the baffle 112. A series of apertures 156 are fornmed in
the channels 154. The apertures 156 provide inpingenent cooling air to flow
through the baffle 112 directly onto the inner surface 124 of the inner

wal | 102. There are no apertures 156 that directly align with baffle supply
apertures 132. The baffle 112 also has a series of support clearance hol es
158 that are located in a corresponding_series of support clearance |ands
160. The baffle 112 has a 20 | eading edge 162 with a sealing surface that is
secured to the inpingenent sheet 104 to form an airtight seal by the
supports : fal | er

e | 102 B o e R B R STt O e
trailing tdgmeowall he2. baffle 112 is sealed to the inner wall 102. The entire
peri phery of the baffle 112 forns a seal wth the inner wall 102, the

i npi ngenent sheet 104 or both the inner wall 102 and the 25 i npi ngenent
sheet 104 to psxex&sd pfzalvroufs Pom S appiiebtoané ait @lipslP Plenish ByheonvemEinaVkans104.
One advantage of the baffle 112 structure as shown is a conpact structure
thad can $ehg@s dwayan pir soampressir{netrihpwohnEhs C%@grﬁﬁro‘b’llbﬂo‘écf&éné i fpPiYD
structure t I I Y ng
he I andsPat 185 ABekn LEERLNEES 136F} ey HBIBRER R Gt e mafPublitd 15,
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i nner sur $O9KBS £REr e copling qlrnﬁg}(e ?}nngroszlr &sialRng e inger sur &
supplied {2 §fBe rer %H%%l@ihﬁ'&ﬁ&@db%oﬁﬁé‘gﬁéﬁt'l@ﬂﬁl dlfé‘%ﬁ&§ of arPowd Sl ailfthom an
air conpressor (not shown) e cooling air wl fromthe air supply

pl dum 108r exitsslrghgtt the aagwcm:’@snllgodlrenthm@f arwp/iSﬂQénent sheet 104 onto the
inner surface 124 of the inner wall 102 in the direction of arrow 200. As
i n conventional inpingenment cooling, after the cooling air strikes the

i nner surface Ai¢4rdni tHeR@subpl9isterinO 1B AlEEwilNp®s tiruidhade baffRisupplytapertirener

wal | prOV|d|n%>added cooling effect in the direction of arrows 202 until the

s noted above, the baffle supply apertures 132 are larger than the apertures 130.

Typical sizes for apertures 130 are about 0.030 -.060 inch and for baffle supply apertures

15 about 0.066-.090 inch. Air will flow through the baffle supply apertures 132 in the direction

of arrow 210 and then be directed through the channels 154 in the direction of arrow 212.

When the airflow reaches the apertures 156 in the baffle 112, the air will flow directly onto

the inner surface 124 of the inner wall 102 to provide cooling effect as above in the direction

of arrow 214. The impingement air will then flow along the inner surface 124 of the inner

20 wall 102 in the direction of arrows 216 and exit through apertures 120 as above.

The baffle 112 can be formed from any suitable material for use in a high temperature
environment. Typical materials include Inconel 625 or similar malleable alloys with high
formability to maximize the relative heights of the various lands in the baffle.

25

As shown in FIG. 7, an alternate embodiment of a baffle 112a for use in high pressure
environments has a series of projections 250 depending from the baffle 112a and contacting
the inner surface 124 of the inner wall 104. The projections 250 add structure and support to
the baffle 112a so that the baffle 112a will not flex under high pressures that may be

30 encountered in certain applications. The projections 250 are spaced to provide support
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10 air exits through the apertures 120 in the direction of arrows 204. Air
fromthe air supply plenum 108 also will pass through the baffle supply
apertures 132. As noted above, the baffle supply apertures 132 are |arger
than the apertures 130. Typical sizes for apertures 130 are about 0.030
-.060 inch and for baffle supply apertures 15 about 0.066-.090 inch. Ar

w Il flow through the baffle supply apegtures 132 in the direction of arrow
210 and then be directed through the channels 154 in the direction of arrow
212. \When the airflow reaches the apertures 156 in the baffle 112, the air
Wil T T 1 owyhdue Gtbrfer@iiwith hib@lolw? qﬁrall%{ﬁérﬁgs%eétgﬁmeogafﬂ@?lQaWQ%fmlmltJ) tl%%fﬂé)
provide cooling effect as above in the direction of arrow 21

i npi ngemehk2.air will then flow along the inner surface 124 of the |nner 20
wall 102 in the direction of arrows 216 and exit through apertures 120 as
above. The baffle 112 can be forned fromany suitable material for use in a
hi gh t enper at Ui@ner8ii mo@iTitBidns t8)K prRbeniBiventicd will BE bpisheent 16 aigt skled ar
sim/lar malleable aIons with high formability to nmaxim ze the relatlve
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cont act i nand usk eheiinveatiors and @aeach24e kst mbde ofrvamying@t sahi»4 . Thelesclpsiog aglits tns 250
add structpure .and. support to the baffle _112a so, that the baffle 112a wll
not. 11 ex HHABTRRpRS BhiebsomeavitTia the segpernd TherPaRRustl Hams eI RSeEvstl ai
applications. The projections 250 are spaced to provide support -7- w thout
interfering with air flow. In all other respects the baffle 112a is simlar
tol0he baffle 112. Numerous nodifications to the present invention will be
apparent to those skilled in 5 the art in view of the foregoing
description. Accordingly, this descriptionis to be construed



as illustrative only and is presented for the purpose of enabling those

skilled in the art to nmake and use the invention and to teach the best node
of carrying out sanme. The exclusive rights to all nodifications which cone
wi thin the scope of the appended clains are reserved. 10 -8- W Caim 1. An
ext ended i npi ngenent cooling structure §o cool beyond an air supply plenum

conprising: 5 a inner wall; an inpingenent sheet, said inpingenent sheet
having a first face facing said inner wall and a second face faci ng away
from sai dyve gm:Wal | , and an air supply plenumfor supplying air to cool

said inner wall on said second face of said inpingenent sheet, a seal
defining an end of said air supply plenum 10 a series of supports to

mai ntain the inner wall in spaced relation to the inp enent sheet; and a
baf f| e suppor tled béﬂMé@ﬁKEH@nnWﬁﬁﬂwﬂhPWﬂEWd“ﬂﬁE“¢ﬁ%ﬁﬁ@b nds#eatr YRAYhavi ng
a collector plenumarea that receives inpingenment cooling air; the baffle
havi ng a chanmp&numrcohlpuisshgcomruni cati on with the collector plenum the 15
channel extendi ng beyond the end of the air supply plenumand the seal, the
chagnel havi ng in@pevalings to all ow i npi ngenent cooling air to pass

t her et hrough and having a series of lands extending into the channel

wherein the | apdg ﬁ{g@mkﬂcﬁfe@td shifl 191?)%‘&:1'%&3/5%& HaVitgn® €iagk TheeCAGIn N@id @hér
outlets in the |n£er wal | such that air can |eave said air supply pl enum and

enter said wall a s%cd aﬂlge gﬁcdééﬁﬁiy 3%%3 585 ﬁI?érdwzﬁpezﬂl'anls aﬁ%’uﬂﬂyqﬁ&ﬁfﬁg fgai d

air supply p?%nun1an sal

supplying air to cool said inner wall on said second face of said impingement sheet, a seal
defining an end of said air supply plenum;
10 a series of supports to maintain the inner wall in spaced relation to the impingement
sheet; and
a baffle supported between the inner wall and the impingement sheet and having a
collector plenum area that receives impingement cooling air;
the baffle having a channel in fluid communication with the collector plenum, the
15 channel extending beyond the end of the air supply plenum and the seal, the channel having
openings to allow impingement cooling air to pass therethrough and having a series of lands
extending into the channel wherein the lands are located in proximity to impingement cooling
air outlets in the inner wall such that air can leave said air supply plenum and enter said
channel, and at least some of said openings being beyond said air supply plenum and said seal.
20
2. The extended impingement cooling structure of claim 1 wherein the

impingement cooling air outlets are located in a series of lands on the inner wall.

3. The extended impingement cooling structure of claim 2 wherein the baffle has

25 a shape that conforms to inner wall.



2. The extended i npi ngenent cooling structure of claiml wherein the
i npi ngenent cooling air outlets are located in a series of |ands on the
inner wall. 3. The extended i npingenent cooling structure of claim2 wherein
the baffle has 25 a shape that conforns to inner wall. -9- 4. The extended
i npi ngenent cooling structure of claim2-that includes a series of
projections on the baffle that contact the inner wall. 5. The extended
i mpi ngenent cooling structure of claim2 wherein the lands on 5 the inner
wal | are struchur e Thhakteast¢dimbingament cading shaétfitecoffdlaim 2 theo niahides paseresof
said inner wall, and said baffle having a plurality of |ands extending from
a nom nal offpasiectianewyn fhiedaffieathat confabiahe iakl walf. The ext ended i npi ngenment
cooling structure of claim5 wherein the openings 10 in said baffle are
spaced between said | ands such that cooling air passing through said
openings in said baffle contacts the nom nal face of said inner wall, and
then flows alang t {1 J . | \sl
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outlets in the'inn I npl ngenent cool i ng structure of
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wherein the inpingenent sheet has first series of openings for .
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i mpi ngenent cooling air through a second series of openings 20 that are

| ar ger t hianertwedl. fi rst series of openings. 9. A nethod of inpingenent cooling

an area of an inner wall beyond an air supply plenum conprising the steps

of : providing an inner wall, an inpingenment sheet, said inpingenent sheet
having a first
6. The extended impingement cooling structure of claim 5 wherein the openings
10 in said baffle are spaced between said lands such that cooling air passing through said

openings in said baffle contacts the nominal face of said inner wall, and then flows along the

lands in the inner wall through the cooling air outlets in the inner wall.

7. The extended impingement cooling structure of claim 1 that includes a series
15 of projections on the baffle that contact the inner wall.
8. The extended impingement cooling structure of claim 1 wherein the

impingement sheet has a first series of openings for impingement cooling air and wherein the
collector plenum area receives impingement cooling air through a second series of openings

20 that are larger than the first series of openings.

9. A method of impingement cooling an area of an inner wall beyond an air
supply plenum comprising the steps of:
providing an inner wall, an impingement sheet, said impingement sheet having a first

25 face facing said inner wall and a second face facing away from said inner wall, and an air



25 face facing said inner wall and a second face facing away from said inner
wall, and an air -10- supply plenumfor supplying air to cool said inner
wal | on said second face of said inpingenent sheet, a seal defining an end
of said air supply plenum a baffle supported between the inner wall and

t he i npi ngenent sheet and having a colt®tor plenumarea that receives

i npi ngenent cooling air, the baffle having a channel in fluid conmunication
with 5 the collector plenum the channel extending beyond the end of the air
suppl y pl=ppiyn placun her sspplyingasir tg ok rsadginneno wallll onv saidhisergadeface obaiaidng ai r
to pass therethrough and having a series of |ands extending into the
channel wvihpitementhshebradscabefining aheshdi of qaid dir upplyt glenunnpa hgffleesupportal i ng
air outlets in the inner wall, at |east some of said openings being beyond
said air spRhnYthe itk Wafhdsihé %giﬂgémenmhée@caﬁa Yhvigg ianGyl 06 BRhuf GRéd ther ai r
in a collector plenumin the baffle; transferring the inpingenment cooling

air from Itegngé;q},,:%gfgre%mpéo%ﬂiigna}rh{&P&?ﬂ@hwg%ranntepir?ﬂhﬂ ifiGgioRSM@Nd the

air supply plenum “passing the inpingenent cooling alr through the opening
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has a series of lands that A correspond with the openings in the. .inner wall.
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openings. 20 12. The nethod of claim9 that includes passing the
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wher ei n openi ngs and the inner wall openings are offset.
impingement cooling air outlets in the inner wall, at least some of said openings being beyond
said air supply plenum and said seal;

10 receiving impingement cooling air in a collector plenum in the baffle;
transferring the impingement cooling air from the collector plenum through a channel

to said openings beyond the air supply plenum;

passing the impingement cooling air through the opening onto the inner wall; and

passing the impingement cooling air out through the inner wall openings.

15
10.  The method of claim 9 wherein the channel has a series of lands that
correspond with the openings in the inner wall.
11. The method of claim 9 wherein the collector plenum also includes openings.
20

12. The method of claim 9 that includes passing the impingement cooling air along
the inner surface of the inner wall and wherein openings and the inner wall openings are

offset.



-11- 13. The nmethod of claim9 wherein the cooling air is received in the
col l ector plenum though openings in an inpingement sheet that are |arger

t han ot her openings in the inpingenment sheet. 5 14. The nethod of claim?9
that includes the step of supporting the collector plenumand the channel.
15. The nmethod of claim9 that includeslpassing the inpingenent cooling air
along the inner surface of the inner wall and wherein openings and the
inner wall openings are 10 offset. 16. The nethod of claim9 wherein | ands
are formed on the iFheemethafl [of phtimeX véheerin thsnegaling iiniisoeereived i the eolleetar nal
face of said inner wall, and said baffle having a plurality of [|ands

ext endi ngplemomtlzougb wpedhgs mcan avangeimeonsteai tai amdargai thamatter opénigs. in The

met hod of claim 16 wherein the openings in said baffle are spaced between
sai d | andpngsin@menhsteetcool i ng air passing through said openings in said
baffl e cont acts t he nom nal face of said inner wall, and then flows al ong
the lands in the inner wall through the cooling air outlets in the inner
wal | . 20

5 14.  The method of claim 9 that includes the step of supporting the collector

plenum and the channel.

15.  The method of claim 9 that includes passing the impingement cooling air along
the inner surface of the inner wall and wherein openings and the inner wall openings are

10 offset.

16.  The method of claim 9 wherein lands are formed on the inner wall and extend
toward said baffle from a nominal face of said inner wall, and said baffle having a plurality of
lands extending from a nominal face away from said inner air wall.

15

17.  The method of claim 16 wherein the openings in said baffle are spaced
between said lands such that cooling air passing through said openings in said baffle contacts
the nominal face of said inner wall, and then flows along the lands in the inner wall through

the cooling air outlets in the inner wall.
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