-1 EXTENDED | MPI NGEMENT COCLI NG DEVI CE AND METHOD Thi s invention was nade
under a United States Governnent Contract No. F33657- 01-C 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 plenum Background
Art | npingement cooling has been used |p gas turbine engines for sone tine.

Rel atively cooler air is taken fromthe conpressor of the engine and passed
through a series of holes in an inpingement sheet to direct jets of cool
air directly onto_a surface in need of cool.ing For instance in the area
downst r eam from t R IESHRRBEFINGS CORLINGIMEWE EoNDABE THEE) ngement

cool ing has been used to cool the Ilner to protect parts that nmay be
damaged by high heat fromthe core gas fl ow passes over the surface of the
liner. The |inéhishagnporsess Ieeieorfndd:rairlgretedﬁodtesﬁ«tw‘reanneareomtatts‘ect IBR@m t he

2i 111 ow acrode THERa CUFPSTRS GreBreRthar . Subram: Pt ek 'S patent

No. 5,782.294. Certain areas of these Ilners cannot be adequately cool by

i npi ngenent air flow because the air su ply pl enumis bl ocked by ot her
equi pnent or structures | ocated |neE%E5&£#£ﬂy to the inpingenment sheet. In

the past, thererhave brgn M@ret QR oBRAIGE U 8Rne Bf%pgéetqmtrr% LN eqidy cool

t he bl ocked areas. One such structure I ncludes a series of apertures in the
si dewal | ofrargicelady tiewmyeion e¢latet ampingement modlang  pseivondf sBudr estsilf cper t ur es
in

an air supply plenum.

Background Art

Impingement cooling has been used in gas turbine engines for somec time.
Relatvely cooler air is taken from the compressor of the engine and passed through a
senies of holes in 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 passes over the surface of the liner.
The liner has a series of larger holes that are offset from the first series of holes 1o create a
pressure drop that facilitates the airflow 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 cool by impingement air flow
because the air supply plenum is blocked by other eguipment or structures located in
proximity to the impingement sheet. In the past, there have been various stictures
proposed 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 1s co-linear with the liner.




the surface that is co-linear with the liner. _2 Sunmmary of the Invention
One aspect of the present invention conprises an extended i npi ngenent
cooling structure to cool outside an air supply plenumthat conprises an
inner wall; an inpingenent sheet; and a series of supports to maintain the
inner wall in spaced relation to the inpingenent sheet. The structure al so
i ncludes a baffle supported between the inner wall and the inpingenent
sheet that has a collector plenumarea that receives inpingenment cooling
air fromthe air supply plenumand a ch&nnel in fluid comrmunication with
the collector plenum and extending outside the air supply plenumw th
openings to allow inpingenent cooling air to pass therethrough and having a
series of |ands extendi ng intoStheachdnndhvastierein the |ands are located in
proximty to inpingenent_cooling air- outlets in the inner wall. ﬁ.further
aspect of the pi¥§efted ﬂi/éﬁtpl“iﬁ?f“ i RVRUHLFPTRIED VY 6 BB GRS ol i ng
air to portiQnseOfo @Poll Bt WA bir CORK RAuA GOl k&Ghdes PhemHR argr dhat _
receives inpingenent cooling air froman air supply plenumand a channel in
fluid commumpiiaeinon shagh;iehd e beyies of $uppertrto praarumiznande wedne Fiigebelrsndiot he air
supply pl engm,, the, channe! Hasnapsnings.he.allan LpbAgaTRNLaRoLLAg ai T to
pass theret rodb >'and"a serires of lands that exte into the channel

wher ei n t hevdlland$ @ceintipogetest isheepribxi ikt v tolldenpi plgemendrex abdti ngeivei r

outlets in_.the inner . stil|l further aspect, of .the present.invention
conpri ses amﬁ@@ﬁaa“aniﬁwrﬁ@&r@ﬁﬁ” sty p ﬁa“raﬁﬁﬁ% grnpy *’aﬁ“‘.@ﬁﬂ@f“%fﬂr%eyond
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cooling air in a collector plenumand transferring e i npi ngenent
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.

A further aspect of the present invention 1s a baffle to direct impingement cooling
air to portions of an inner wall comprises a collector plenum area thal rcceives
impingement cooling air from an air supply plenum and a channei in fluid communication
with the collector plenum and extending bevond 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 wherein the lands are located in proximity to impingement cooling

air cutlets in the inner wali.

A stil] fiurther aspect of the present invention comprises a method of impingement
cooling an area of an inner wall beyond an air supply plenum that mcludes the sieps 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 i1s passed through the opening onto the

“inner wall, and then the impingement cooling air is passed out through openings in the

mner wall.

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

consideration of the following detailed description.




cooling air fromthe collector plenumthrough a channel to an openi ng beyond
the air supply plenum Next the inpingenent cooling air is passed through
the opening onto the inner wall; and then the inpingenent cooling air is
passed out through openings in the inner wall. Oher aspects and advant ages
of the present invention will becone apparent upon consideration of the
follow ng detailed description. -1 Brief Description of the Drawings FIG |
is an expl oded isonetric view show ng one aspect of the cooling structure
and baffle of the present invention;; FI-G 2 is an isometric view of the
cooling structure of FIG |I; FIG 3 is a view taken generally along the
line 1-3 in FIG 2: FIG 4 is a viewtaken along the line 4-4 in FIG 2;
FIG 5 is a plan view of a pdidfdnsohtione teerbodiiment of the baffle of
present 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
view simlar torktG 1\3BnQ=f\p®ﬂe@-lbbﬁ[1ﬂ@t\Qf\\em@(ldiﬂnfﬁﬁtaqp(DEBﬁIhLQdo]D&S@ﬁxhpx&l on of
the Preferred Enbodi ments Referring to FIGS. | and 2, a liner 100 for a high
t enper at ur andpyiF eatEOIFssUEH B t he exhaust area of a turbine engine has an
i nner wal | 102, 5. TR ﬂgﬁ@@i@t\léxh@qunego%ﬁm S[ARACEES: 106 and 106a. and an air
supply plenum1 havi ng seal 110 dition, portions of the |iner 100
wi Il have a baf fl@ 2112 \te@ @kmﬂcntrulﬂrpalmgethehm ablin Figs 2di scussed

FIG. 4 15 a view taken along the hne 4-4 1n F1G. 2;

FIG. 5 is a plan view of a portion of one cmbadiment of the baffle of present
mvention;

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

FIG. 7 is a view similar to FI1G. 3 of an alternate embodiment,

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 cngine has an nner wall 102, an impingement sheet 104,
spacers 106 and 106a, and an air supply plenum 108 having a scal 110 In additon,
portions of the liner 100 will have a baffle 112 to direct impingement air. as discussed
helow. to areas of the inner wall bevond the air supply plenum scal 108, As shownin 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 ner wall 102 that lie beyond the extent of the area bounded by air supply plenun scal
110. The structure also includes a tip (not shown) that forms a seal 1o further direct

impingement air through the baffle 112,

The jnner wall 102 has a series of apertures 120.  These aperturcs are located
within a series of lands 122, The lands 122 serve to meter the air flow along an tnner
surface 124 of the inner wall 102 so that the inner wall 102 is more efficiently coeled by

the impinging air that strikes the inner surface 124, travels along the inner surface 124 iand




bel ow, to areas of the inner wall beyond the air supply plenum seal 108. As
shown in FIG an interfering structure 114 (shown in phantomlines). such as |
an air punp shroud. may prevent the air supply fromw thin the air supply ‘
pl enum 108 fromreaching the portions of the inner wall 102 that |ie beyond
the extent of the area bounded by air supply plenum seal 110. The structure
also includes a tip (not shown) that forns a seal to further direct

i mpi ngenent all- through the baffle 112. The inner wall 102 has a series of
apertures 120. These apertures are |ocdted within a series of |lands 122.
The | ands 122 serve to neter the air flow along all inner surface 124 of

the inner wall 102 so that the inner wall 102 is nore efficiently cooled by
t he i npi ngilrg eaits titrbath Senikes2d. héhd mremwres U2 aoeé ti24ndst Pavelver &k onget he

inner su face 1 24 and,-4 then exits thro apertures. 120. The tures

120 and th@“FhHﬁﬁ %%2 250 TTHE EHEY Fgm Wﬁﬁgﬁ'maTw ﬁdﬁ?" eggwgsuﬁggé clearly
seen in Fl G iondiandvéda K€ rdsiidf cvalnh 1082 ThO coapli mabloyidbavetar heat |
resi stant coating 126. The coating ] 26 provides further heat protection to ‘
the |iner POGCUTHE Papisdefent sheet 104 has a series of apertures 130 i
|l ocated in a first area of the inpingenment sheet 104. These apertures 130
direct cooling inpingenent air fromair supply plenum 108 onto the inner
surface 124 of TheimmnemenaitcelI2 liapa gertormd eparivoral 0 lemimden 2 TTHevdardi ngenent

sheet 104 has a.second series..of baffl | I , -~ affle
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supply apertures 132 are | arger han the apertur 30 and the b | e
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sheet 104 near the air supply plenum seal 110. The baffle supply apertures 132 arc larger
than the apertures 130 and 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 cooling impingement air to the mner wali 102
The impingement sheet 104 can also have an area 134 outside the air supply plenum sea!
110. The area 134 has no apertures 130 or 132, This forms a seal with the up structure 10
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.

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 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 coaling 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 15 not

particularly important as long as a good seal is formed. A proximal end 146 of the support



supply apertures 132 are supplying cooling air to a larger area to be cool ed
than the apertures 130 that are directly supplying cooling inpingenent air
to the inner wall 102. The inpi ngement sheet 104 can al so have an area 134
outside the air supply plenumseal 1 10. The area 134 has no apertures 130
or 132. This fornms a seal wth the tip structure to force the cooling air
through the baffle 112. The i npi ngenent sheet 104 al so has a series of
support clearance holes 136. The area 134 will al so have support clearance
hol es 136. The inner wall 102 is spaced”fromthe inpingenent 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 shoul der
140 to suppos ts shie:di pécrgenenppsheet] 1104 othanayicfiurorht Reponmer 14adah bE02. A
seal i ng washer 142 is | aced. vzr IhemsyppgrtJ196 on the .shoul der 140. The
nasher 142 46t o aed Buf PERGL PP ARSI T B RS HY™ T HBUGH"P RE suppor
cl earance h@lese 1d&orAlth QWh REL ALd b QePAS$:d Proughc:tihe i8YPROGT. Edepsance

hol es woul d reduce the cooling efficiency on the inner wall 102. Even

t hough t he awashagre]taee jissa clobovperansedt Foeer BoRtactoamlihcayHs WhbubUPP140, the
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place after it is in position. For those areas where there is a close

cl ear ance, “alsH8r t¥persiapport sSLPOBENAFES WafhESUERHCI StighdT 1 ENH6KYS sini | ar
to support ; 106 1ex6&Rt nthaks LR RTRXI mal end 146a of ' the support 106a is
shorter than the groxinal end 146 of the support 106. The support | 06a w |
have a cl ose clearance fastener 148. Typically the fastener 148 will he

wel ded into pl agg Q}u?\\[?%(\:"ﬁggyl to 6. the baffle 112 has an air collector plenum area 130

The baffle also has a series of lands 152 that are shaped and spaced to correspond with the
shape and location of the lands 122 on the inner wall 102, The lands 152 torm a series of
channels 134 that permit air to flow from the air collector plenum area 150 of the batfle
112 to the entire area of the baffle 112, A series of apertures 136 are formed i the
channels 1534, The apertures 156 provide impingement cooling air to {low 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 ¢learance holes 158 that are located in a corresponding serics of support clearance
lands 160, The baffic 112 has a leading edge 162 with a scaling surface that 1s secured 10
the impingement sheet 104 1o form an airtight seal by the supports 106 and a trailing edge
(no1 shown) that is secured 10 the inner wall 102 hy conventional methods to form an
airtight seal so that the trailing edge of the baftfle 112 1s scaled to the mner wall 102, The
entire periphery of the baffle 112 forms a seal with the inner wall 102, the impingement
sheet 104 or boih the inner wall 102 and the impmgement sheet 104 to prevent air from
escaping and not cooling the mner 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
caoling to structures that cannot receive direct impingement cooling air. By having the

lands 152 conform 1o the shape of the lands 122 on the mner wall 1020 the cooling arflow



hol d t he i npingenent sheet 104 agai nst the washer 142 and in spaced rel ation
to the inner weal] 102. O her fornms of supporting structure can also he
used such as a grid structure. integral support nenbers. and the like. As
shown by FIGS. | to 6. the baffle 112 has an air collector plenumarea 150
The baffle also has a series of |ands 152 that are shaped and spaced to
correspond with the shape and |ocation of the |lands 122 on the inner wall
102. The lands 152 forma series of channels 154 that permt air to flow
fromthe air collector plenumarea 150-of the baffle 112 to the 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
baffl e 112idinaeiatitad Ddtvndt Bendanet aisueibacefol 2dpiofentenecidtingndvatter T02. There
are no apertures 1 56 that directly Ilen th baffle supply apertures 132.
The baffl e 2]z aamedmﬁé?éehaGéﬁ‘éﬁhﬁ'e@ﬂf’dfsur ﬁﬂp%m%ihtéi‘@afr\aﬂh@hgf)eg 158 that are

| ocated in a correspondi ng series of support clearance |ands 160. The
baffle 112 has a | eading edge 162 with a sealing surface that is secured to
the i npi ngenent Asheetd u@mou@vfforr m amphéd td giatais eaphibylette bsuwmltﬂﬁm:lOG and a
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conventi on at the trailing, edge of
t he baffl e slidy p]ﬁmﬁﬁab@dn&lghtlﬁteaﬂeﬁﬂesf 13/@1|n|t161ﬁﬂ71nt;ﬂihem shedi il € openhgiheny of the
baffle 112 forns _a sea he i nn wal | 10 npi ngenent . sheet 104
or both théu‘ﬁﬁé@4W§iW61@?ré { e, ﬁﬁﬁ%ﬁ%ﬁ@ﬁﬁ‘§ﬁé Eoé "%o“ﬁW@U@HT air

from escaphpgsg @fﬂ&t @%lmGOQ%e'r e CE)Q]%‘[EI ANEHk ARl indD4urfae2adviant _ee ofnet he
baffle 112 structure as shown is a conmpact structure that can be placed

into a thithenvironpent2iardipirov vl eaydinecesed myling eded v thiréscimat! cannot
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t he shape o T ands on't i nn he cool ing airflow -6

Air from the air supply plenum 108 also will pass through the baffle supply
apertures 132.  As 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 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 134 m the
direction of arrow 212. When the airflow reaches the apertures 156 1 the baffle 112, the
air will flow directly onto the inner surface 124 of the mner wail 102 to provide cooling
effect as above in the direction of arow 214, The impingement air will then flow along
the mner surface 124 of the inner 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 sinular malieable
alloys with high formability to maxinuze the relative heights of the various lands i the

haffle.

As shown in FIG. 7, an alternate embodiment of a baffie 112a for use in high

pressure envirenments 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




is maximzed allowng to increased air veloclty for inpingenent cooling and
better filmcooling as the air travels over the inner surface 124 of the
]Jinner -wall 102. As noted previously, air is supplied to the air supply

pl enum by conventional nmeans such as fromall all- conmpressor (not shown).
The cooling air will flow fromthe air supply plenum 108 through the
apertures 130 in the inpingenent sheet 104 onto the inner surface 124 of
tile inner wall 102 in the direction of arrow 200. As in conventional

i mpi ngenent cooling, after the cooling-air strikes the inner surface 124 'It
then flows along the inner surface 324 of the inner wall providing added
cooling effect In the direction of an-ows 202 until tile air eNLtS through
t he apertuaes Slﬂp&@l‘[iltﬁl tHehlen ik nmtsioaharaﬁe asfiflevidla 20AnotAldx-urfirolet hesairas suppl y

pl enum 109 al so ass .t hr ou ‘he baf f £ su%r‘)‘l%/ pertures 132, ” As not ed
above, thel'BAFfY 8¢ 5’&?8@“‘91636&‘35@ phegsony of e Rroyeo FHEeLPert s 130,
Typi cal si %%oft%ﬂf@ﬁﬁ'ﬂeﬁ‘f@ﬁﬁ 130 aﬁ-rf%\xahﬁ’ldt oePR3cts 1ROBL N ETDaa0gnhier obaf f 1 e
supply apertures about g6 090 inch. Air will flow through the baffle
suppl y apetitelnaée 11232 I n the direction of arrow 2 10 and then be directed
t hrough the channels 1554 in the direction of arrow 212. Wen the airfl ow
reaches the apertures 15 6 in the baffle 112, the IIl flow directly onto the
i nner surface 1X4mefout hevd]ficanes twalld pra@dr hoenpoowiliec eped ci:nmgo thaby skwlqd ef f ect
as above in the directiopn of arrows 214. The i ow,
Song L B WiHE T s SOURH B RERSF NG PithaRag) T TR P BiFect | on
of arrows 23GuandaexiubrdiRE oMghnd apeedelic8 $0rkBOp @@o@m\eedmm@ehdaaml &l hl2 can
be formed fromany suitable material for use |n a hlg

the art to imake and use the invention and to teach the best mode of carrying out same.

The exclusive rights to all modifications which come within the scope of the appended

claims are reserved.




tenperature environnent. Typical materials include Inconel 625 or simlar
mal | eable alloys with high formability to maxim ze the relative hei ghts of
the various lands ]Jin the baffle. As shown in FOG 7, an alternate

enbodi ment of a baffle 112a for use in high pressure environnents has a

series of projections 250 depending froni the baffle I I 2a md contacting
the I nner 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

fl ex under high pressures that may be-encountered in certain applications.
The projections 250 are spaced to provide support without interfering with
air flog;-. In all other respects the baffle | 12a is simlar to the baffle
112. Nunerouscnmgi fications to the present invention will be apparent to
those skilled in the art in view of the foregoing description. Accordingly.
this descriptionis to be 11 construed as illustrative only and is presented
for the purpose,of e@ﬂ@kleﬂ@edﬁﬂ%uﬁ’]l&ll JO%QI]&! Rruchre @ do) 1oyomake Andppse the
invention and to teach the best node of carrying out sane. The exclusive
rights to all np@ifibcaniponse:whi ch come within the scope of the appended
clainms are reserv[m 0 CGaim 1. An extended inpingenent cooling structure
to cool beyond ah §]] upply pl enum conprising: a inner wall; an
i npi ngenent SheeﬁnﬁmﬁﬁﬁkﬁSﬁﬂﬁ supports to maintain the inner wal | in spaced
relation to the inp qenent sheet:. and
a senes supporis 1o maintain the inner wall in spaced relation 1o the
impingement sheet. and
a baffle supported berween the inner wall and the impingement sheet and having a
collector plenum area that receives impingement coeling air;
the baffle having a channel in fluid communication with the collector plenum, the
channel extending bevond the air supply plenum and 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 1 proximity to impingement cooling air outlets

m the mner wall,

2. The extended impingement cooling structure of clamm 1 wherein the

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

3. The extended impingement cooling structure of ¢laim 2 wherein the batfle

has a shape that conforms to inner wali.

4. The extended mpingement cooling structure of claim 1 that includes a

series of projections on the baffle that contaci the inner wall.

5. The extended impimgement coohing siructure of claim 2 that mcludes a

series of projections on the baffie that contact the inner wall.



a baffle supported between the inner wall and the inpingenent sheet and
having a collector plenumarea that receives inpingenent cooling air; the
baffl e having a channel in fluid communication with the collector plenum
the channel extending, beyond the air supply plenum and havi ng openings to
all ow inpingenment cooling air to pass therethrough and having a series of

| ands extending into the channel wherein the lands are located in proximty
to i npingenent cooling air outlets in the inner wall. 2. The extended

i npi ngenent cooling structure of cl ai - wherein the inpingenent cooling
air outlets are located in a series of lands on the inner wall, The extended
i npi ngenent cooling structure of claim2 wherein the baffle has a shape
that confornms to inner wall. 4. The extended inpingenent cooling structure
of claiml that incl des ar seri.es of q Lions on &QE]Q “%ﬂmn hat

contact the inn®r waflc ECIYHe TEYPESHERY Y ]#nlu At coo ing structure of

claim2 t hﬂﬁpthﬂﬁthdﬁdﬂﬁeﬁhas%eﬁltt%‘élzstofﬂfp@mlﬁgztfbﬂfﬁp]ﬁ)gtniehﬁebﬁﬁi hieatdhaherei@nt act
the inner wall. -9 6. The extended i npi ngenent cooling structure of claim]l

wher ei n t hée ciqtlﬁmﬁg@wéwv BHBEC SR IERYIERt Walipear étl%%ibﬁﬁﬁ@g fgies of

i mpi ngeﬁentp&%gf 09 RN N EREL Ruicl By epbhect or plenum area recei ves

i npi hgenent co air rough a second ser es of openings that are |arger
than the first serles of openings. -10 -1. tit cooling air to portions of a
inner wall A baffle to direct inpingenent



conprising, Z~' a collector plenumarea that receives |npingenent cooling
all- froman air supply plenum a channel 'In fluid conmunication xith the
col l ector plenum and extendi ng beyond the air supply plenum the channel
havi ng openings to allow i npingenent cooling all, 10 pass therethrough; and
a series of |ands extending into the channel wherein the |lands are | ocated
In proximty to inpingenent cooling air outlets in the inner wall. S. The
baffle of claim7 wherein the baffle has support clearance openings for a
support to pass through the baffle, 9.-1fhe baffle of claim8 wherein the
baffl e includes support clearance |lands that surround the support clearance
openi ngs. 10. The baffle of claim7 wherein the baffle has a shape that
conforms to a %hapeadfafife surfraceantpomgbecitnpichgerent woeied! 4 hneThellbaffl e
of claim?7 that .includes a series of protectlons on the baffle that depend
fromthe baffP&"42) . The baffle of claim 11l that includes a sealing of

surface around £ henReripRheryarof bihecdakfihgmedden tTh@ikahf frémah &l @abpny 7
wherein the collector plenum al so has openings. 14. A nethod of inpingenent

cool i ng anp&hea: of an inner wall beyond an an supply pl enum conprising the

steps of recei V!i @lganing]p]il Q'Ql?d’r(?ommtﬁﬁ)&l[ii)lpg’ilﬁit}ge éoﬂe&ozclgélluﬁpgl%rex&lngﬂgrl%}fond

the air supply plenum, the channel having openings to allow impingement cooling air 10
pass therethrough; and
a series of lands extending into the channel wherein the lands are Jocated n

proximity to impingement cooling air outlets in the inner wall.

5. The baffle of claim 7 wherein the baffle has support clearance openings for

a support to pass through the baffle.

9. The baffle of claim 8 wherein the baffle includes support clearance Jlands

that surround the support clearance openings.

10. The baffle of claim 7 wherein the baffle has a shape that conforms 10 a

shape of a surface to be impmgement cooled.

11. The baffle of claim 7 that includes a serics of projections on the baffle that

depend from the baffle.

12. The baffle of claim 7 that includes a sealing surface around the peniphery of

the baifle.

13. The baffle of claim 7 whercin the collector plenum also has openings.



transferring the inpingenent cooling air fromthe collector plenumthrough a
channel to an opening beyond the air supply plenunm passing the inpingenent
cooling air through the opening onto the inner wall: and passing the

i npi ngenent cooling air out through inner wall openings. 15. The nethod of
claim 14 wherein the channel has a series of |ands that correspond with the
openings in the inner wall. 16. The nethod of claim 14 wherein the collector
pl enum al so i ncludes openings. 17. The nethod of claim 14 that includes
passi ng the inpingenent cooling air atldng the inner surface of the inner
wal | and wherein openings and the inner wall openings are offset. 18. The
nmet hod of claim 14 wherein the cooling air is received in the collector

pl enum t hough opeéni ngsmithodaf innpigegenentlisheetret hatn amer hall geyontl kaniot her
openings in the inPinqenent sheet.. 19. The nethod of claim 14 that includes
the step ofUSUpPEFET AYTPHESF FieXt%r  pl enum and the channel . 20. The net hod
of claim 15 thateRalUsemeRass hdinkRe ih MRdiNgerBRAuso0l ing air along the
inner surface of the inner wall and wherein openings and the inner wall

openi ngs are offeéqing the impingement cooling air from the collector plenum through a

channel to an opening 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 inner wall openings.

15. The method of claim 14 wherein the channel has a series of lands that

correspond with the openings in the inner wall.

10. The method of claim 14 wherein the collector plenuwm also includes
openings.
17. The method of claim 14 that includes passing the impingement cocling alr

along the inner surface of the inner wall and wherein openings and the inner wall openings

are offset.

18. The method of claim 14 wherein the cooling air 1s recerved in the collector
plenum though openings in an mpingement sheet that are Jarger than other openings in the

impingement sheet.

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

plenum and the channel.

20. The method of claim 15 that includes passing the impingement cooeling air
along the inner surface of the inner wall and wherein openings and the inner wall openmings

are offset.




