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BO3/010-0 SF DESCRI PTI ON COCLED BLADE OR VANE FOR A

GAS TURBINE 5 FIELD OF THE | NVENTI ON The present
invention deals with the field of gas turbine

technology. It relates to a cooled blade or vBh&/§00-0 SF
a gas turbine in accordance with the preanble 10 of
claim1l. A blade or vane of this type is known for

exanple from US-A 4,278, CUSSI ON OF
BACKGROUND Moder n high-egégg$g%§§E%§; t ur bi nes use

bl ades or vanes which are provided with a cover strip

and, duri ng:oc%%’@lﬁ k100 GE SvANPOBER AOGRS! rOREEREAl

t enper at ures 20 nore than 1200 K and pressures of
nore than 6 bar. Fig. 1 illustrates a basic

confronirati ope ofyaphtrade or vane with cover strip of
this type. The bl ade or vane 10 conprises a main

bl ade or vane part 11 which toward 25 the bottom
neTlges pesentbl aderait Mane khank 25 timt aha fiade obf gas

Vapl?r}:gf)% ]tl%'chpﬁtofohey.uDe%r enf_jatége J g bc%oaodfedzo'blade or
vane part T nergeéilnto a ‘cover-strip Section 21,

whidhe fearaacqugs ctwerbing bf bradedaocevandd) thyjepheamble
with theicover-strip sections of the other blades or

30 vanes, fornms a continuous, annular cover strip. The
mai n bl ade or vane part 11 has a | eading edge 19, onto

Wi ch1sde Bet wae fdowshiangdyget ail kndgnedas 20xarfple from
plurality ?é rﬁglal cool ing ducts 13, 14 and 15, which

ar® donhet{ 8d4P8: one another in terms of fl ow by 35
diverter regions 17, 18 and forma serpentine with a

pl ' r ranged in the interior of

th%f§%%$%1@$a§g %$C5§%§U%grt 11 (cf. the flow arrows

in the cooling ducts 13, 14, 15 in fig. 1). - 2 -

B%({;@é-ﬂi 0h§§n0@f§9898%y05a%h%u%191'e% RES A P s LHE vanes

cool i ng medi um . ,
which are provided with a cover strip and, during
operation, are exposed tc hot gases at temperatures of

more than 1200 K and pressures of more than 6 bar.

Fig. 1 illustrates a basic configuration of a blade or
vane with cover strip of this type. The blade or vane
10 comprises a main blade or wvane part 11 which towazrd
the bottom merges wvia a blade or vane shank 25 into a
blade or vane root 12. At the upper end, the main blade
or vane part 11 merges into a cover-strip section 21,
which, in a complete ring of blades or vanes, together
with the cover-strip sections of the other blades or
vanes, forms a continuous, annular cover strip. The
main blade or wvane part 11 has a leading edge 18, onto
which the hot gas flows, and a trailing edge 20. A
plurality of radial cooling ducts 13, 14 and 15, which
are connected to one another in terms of flow by
diverter regions 17, 18 and form a serpentine with a
plurality of turns, are arranged in the interior of the
main blade or wvane part 11 (cf. the flow arrows in the
cooling ducts 13, 14, 15 in fig. 1).
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t hrough the cooling ducts 13, 14, 15 which are

connected in series in the formof a serpentine, the 5
tenperature of the cooling mediumincreases as it

flows through the cooling ducts; reaching a nB®Bd0a0-0 SF
in the final cooling duct 15 of the trailing edge 20.
Therefore, under certain operating conditions the

trailing edge 20 of the blade or vane 10 nay reach 10
excessively high tenperatures in terns of the cooling

nmedh uprartnthe hltdue sinybeerrasegealofortiiet @99l hg medium

re@HEBhBH ”E%Eat%%dﬁlﬁdmaéﬁ%éé t@gperqhure;pyerwﬁb@h are
axi al length of the bl ade or vane nay lead to hi

te%%’ﬂ%?ﬁ?@ dieePpeBhES c dfis et nt Y™ oO%IePorst?aW g“o‘?e' the
15té1hpetaaukengfedg@ %&ol&ns;eermdlaw eidecis®f sbheit flows

I def t
conbrPlTRs iR “ShOhAREn it 1 “FEaRRERBS ofnEuR in the
cpﬂena$trmpo&éggenwmdﬂ_|I6thefaxmab radiialiragnd edge  20.
C"fﬁ@%?!&?@“a'w‘?ﬂreCt&lé’Péa; he 'er*a' '191g°f éé}gdf@lons the

COVEr-s§ segnents 215 can £6 % he f ween
i neFeidiab c&ﬂm& §Dr|@fsé@r¢enbéadserﬁmg‘f@@9 alPowayy reach

hi siacéggp%%urhqglwtt&:ﬁﬁeigtﬁgésr itthe: £8MET o¥t rive coollng
cavity. This can significantly increase the

t elﬁ%%%amuraégd of NEh r O&t r Y Fref@t SFid caftr &5 Ry
25r§sti§tﬁh§e ntlcanartﬁﬂpl Bg ofhé hmect@\aertsmpepaande over the

ul timat el n | te erature fai _
¢ LBbertendtt o E it 908 B8 535 WAERR W hion
rreneﬁnpeedtunet heree’iﬁ) iaumtcr odunseqn,enha;y ato eai@formatlon of

Qggsegrglﬂgkg %Up@ky og&?ﬁg&ﬂﬂﬁd9#¥ﬁ0€£f98t of the

és Or vane a cool e
dugraibunededgal |@gf@p@ﬁthg§ aforheal daldi 4Ry Oéi:lgéfane with

(febpreooking). An elwahor i arf@nged ;4 ransvarsel B the
to the direction of flow of the main 35 cooling stre m

at CPHBTERBTP aSeOTENvEr si%dn o t e nef#idbol | pgdial and
st eapumdbirehtiBpect ai reBikeohs .an Taddi t tonalingtream  the

of 8ggkegt%98“sé%me&%#nbhméﬁﬁh?ead to the gaps between
individual cover-strip segments opening up, allowing
high-temperature hot gas to enter the cover-strip
cavity. This can significantly increase the
temperatures of the cover-strip metal and can rapidly
give rise to creeping of the cover strip and ultimately
can lead to high-temperature failure o¢f the cover

strip.

Document US-A 4,278,400, which was menticned in the
introduction, has already proposed a multiple supply of
medium for cocling blades or wvanes with a cooled tip
and finely distributed cooling openings at the leading
edge (film cooling) . An ejector is arranged
transversely to the direction of flow of the main
cooling stream at the end of a 920° diversicon of the
main cooling stream, which injector injects an
additional stream o¢f cooler cooling medium into the

cooling duct running along the trailing edge. The
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cooling duct running along the trailing edge. The - 3

- B0O3/010-0 SF ejector is supplied with cooling nmedi um
via a duct running radially through the root. The

cool i ng nmedi um which flows o -of the nozzle pH3IYDEO-0 SF
ejector at an increased velocity generates a reduced
pressure, which 5 draws the heated cooling nedi um out

of the cooling duct , of the Ieadigg edge into the d
cott FRGCHuCS of WP 1 &% alilithy €89 .%311% YRt &4 480, dUCT
of rtuinei v@olriand atddi unhrbho ngeal ongt 1 hehkeadialg refigeedium
e through t he oqQl i ng_qpeni ngs. at .t he Lng

e P ot ekEa R T Dy PRE P bt TheSBEb P ac an
r ehiad helesed s vdilochaygeakndwaiegh acoeldusgdopars sjsred which

t he, bl adengr Bfééeggt iCB'Ol_-ElPli&S rrﬁeg%% ey Ar effectbffing duct

mul tiple supply cool i ng I um has vari ous

drafbaehks : ]terﬁéyliriﬁ e@HFe hiddly hechsRged Ghe dycéssafe the
congi il ong @H%eﬂ @\@fg&%@ﬂrﬁa@lsy!ms%tbe G0 i dgo died Smedium
coEEared to # e co |gﬁ%g%g8? Wi a S|n%le sggglx th
t hr oUgh ¥ hed 1%t Ot t 9 n§@Sct CRELSERe FBEAPAY <
edgeclimg papthdubar at tthes hesessar gdte. fiokd ian sucked in
equi i brium between the coalin di um fl.Qw 0

POV TR BT FRESSe (e | eairny Baget and  ChuEey) hhrouan
medb ohi s@ckeeningbyatheéhienpéeter candarkedito set this
equilibrium This requires a conpletely new design of

t he bl ade or vane cooling, which can only be adaPted .
t oL Rh&angNAYr ¥GYT et 5EGF { RIdMELtdBiley SuRRd 5ot cooling
I nhegi@h PREBCI pheiand t ke AssRuUAt et HLdULEHe PEST S hugely
sure eneration are unsuitaple for bl ades or vanes, .
wi THERESS { D EGATTHF of PO F o2 ng Edge CAhce BRaiekons in
ortivanesolwhtyh dacteol @theoyved sbrithe IGNSUMVARM iGn TwWEh a

| NVENT] ON TGS 6f Qk.g.old 19,203 QDL ech e0f ihe. JOVaNl i gce at

to provide” ool &€ ade or vane Tor ‘gas turbines

wi the a lmdctiing esdgeppl In ofparite wdalt ,ngikedi amngifestisary  to

avp] 43 hhe ramacksimd S Of w&BWRLE! 3dRS 191 YAESum C8lowing

be applied to bl ades or ,
out for film cooling at the leading edge and the
cocling medium sucked in by the injector and then to
set this equilibrium. This requires a completely new
design of the blade or wvane cooling, which can only be
adapted to changing reguirements with difficulty. The
injector principle and the associated reduced-pressure
generation are unsuitable for blades or wvanes without
film coeoling of the leading edge and blades or vanes

with a cooled cover strip.
SUMMARY OF THE INVENTION

Therefore, it is an cbject of the invention toc provide
a cooled blade or vane for gas turbines with a mulitiple
supply ©of the cooling medium which avoids the drawbacks
of known blades or vanes, can be applied to blades or
vanes with a c¢ooled cover strip and without film
cooling of the leading edge, and can be realized easily

and without major additional outlay even for existing
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vanes with a cool ed cover strip and without film

cooling of the | eading edge, and can be realized

easily and wi thout mmjor additional outlay even for
existing - 4 - B03/010-0 SF-bkade or vane B03/010~0 SF
configurations. The object is achieved by the

conbi nation of features given in claiml. The core

i dea of the inventLgHgS consists in the additi ona
HEGR B MNPV E 1Yot es which run

transversely through the blade or vane or the blade

or_.vane shank .and are rect or
T R Sr et 1 A fet i RV Ens T et dthd8Eon of features
argjLVceEmpenat wleiof ¥ he Bl tdoral isteaeamflo tétﬁpplﬂifétﬁntlon

hsttgmlﬁorteh@p% 19 138 1 nsEP%&nC%%‘?Lr{dwsuﬁé@eés via

fOI‘ € mal n stream ow ng I nt e main “cool

i rhcertes THel gupphy \VEransve 156les Proitestae H#%?ﬁré’ ofvane

t hg t we, St rgank Wi Chaheadsnhak sagalfa@antixy direct or
I mpr oved coollng of the trallln% %@t 15 the b%%deThe
or- EE CEThEOBBHBL Chgy O8pett Yt ~8Fr CtYSF 1D ERE™

dipresdd g r@@cﬂonteﬂnbmuem;et he;f mayeal micnpremrmm stream

0 o A RN L 3L e e

dIS/EﬁllEEtI Rg r égironthA fiast prisfem ed lomiod méﬁﬂioofthﬁe main
' ne/c%\ﬂtllrgdh'c 11$,1 Ghar @‘%teergéﬁg gn $hat @& d adigklsy produces a

orien ore opening IS ded in the bl ade or
vanesTwer , andl | thdat ¥R 255 BeR@ESrun WhiQugh t9rds  to

kﬂéﬁ%hfﬁléﬁﬂ@i?h@ﬁbr@ﬂ@do@@bﬂyﬂg dtehéherearneng edge of
openlng Accord %%%to a second preferred enbodi nent of

t e i'madR i oh, V@h@re are at |east two opposite bores
whi ch 30 run obllquely upward in the direction of flow

a each include an_angl of. et nd

e SEhe) A BRPR Cofhr SRE0) oo are. S rangedCing
stegyesed Howehery athaly auad atisal cgierectitonistaia hragwkally
bofﬁ%ﬂ?d'ggcé RLgdeter Mnedyi ML er nRl dbamBher whik® is in

communication with the diverting region.

A first preferred embodiment of the invention 1is
characterized in that a radially oriented core opening
is provided in the blade or vane root, and in that the
bores run through the blade or vane shank and cpen out

into the core opening.

According to a second preferred embodiment of the
invention, there are at least two opposite bores which
run obliquely upward in the direction of flow and each
include an angle of between 30° and 90° with the
vertical. In particular, the bores are arranged
staggered in the radial and axial directions, with the
bores having a predetermined internal diameter, the
radial distance between the bores, standardized on the
basis of the internal diameter, being in the range
between 1 and 4, and the axial distance, standardized

on the basis of the internal diameter, being in the
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35 radi al distance between the bores, standardized on

the basis of the internal dianeter, being in the

range between 1 and 4, and the axial distance,
standardi zed on the basis of sthe internal diam@tesi0-0 sF
being in the - 5 - B03/010-0 SF 5 range between 0 and

3, and the radial distance between the upper bore and

t he second di verting rgglon standardlzed on the

basi:9%f PERESPRt &r fAIY of an@t@r ERepérAd ailn e arraq?gebetween
betveenugpand %of@DféﬁdlZehéhesﬁubhdp|@rﬂﬂﬂﬂghgﬁ region,

cool i diumin |st|n . bl ad kovane

coniTRET 6RE. T AT Surtn | Phecpofirerpai diameter,
acoorm™y ngn t tha secoadbepweder i edndnbodi nent, there are
second neans, which 10 ensure that the main stream of

the cooling nedlun1 remai ns substantially unchanged

t Fougiealties | EBe rewdlimge degprrdesppfe qdrl igyti fpgaum  in

Ofeiiﬁ%ﬁﬁgltlﬁﬂéde stgeamy i s 'éo@@hg@fﬁﬂlbﬂs, it is
partlcular b§%V|rtue of the fact that  {he second

RSt £OM? aBdPEFoRAE odtiret ASCHREHRAgs Fowhih second
ar@rﬁéﬁf‘@@d digiyeaned e Imierreﬁoalrlengsebﬂhelt ﬁédnbhe which

d divert d,.th rt
STPOATof S nellF SrPedm GF 688 M5 meaFuri bt gegredivm
Irremasnsonsebstamtlaélgaﬂunnh&ng@dfaVbrabbh ithe first
ac&%ﬁiﬂ‘? d& rakls gﬁ%”tthéh%&d?&%r&” o\fanggeata&gltlonal

he uppe has cover-strip section
addi 19 hal Tl@msl &6 6PBAFHES APePBordsUd@Takged iftuheot the

CopLEr SERLR ﬁﬁﬁi'QECOIB'%é§d§“é@ﬁ?@ﬂ§éyd@dﬂﬁﬁ%nal outlet
Si gnl ficantl Y. | r‘r‘%r oved coolin he cover stri

FURR TR ERrbo Ui ke tsaWIPréﬁﬁg‘@% dHiGHHe B E‘Eeﬁ@éﬁ’t COOllng

cl i st £ﬁ$EEh@E§6BbHHIGNv€EtIH§ B@@WUKEiﬁH)ﬂHEbugh which
inventi?. s to be ex ghged i.n nore detail bel.aw
L 2

t e Bas f Sexemdt af ofitdEht ¥ ?F%oﬁfuﬁgp%ﬁ?g “fedium

wigre tdres dr ami ndpisi ncomtiestt, it is particularly favorable
if, according to a refinement, the blade or wvane, at
the upper end, has a cover-strip section, and the
additional outlet openings are bores arranged in the
cover-strip section. This simultaneously allows

significantly improved cooling of the cover strip.

Further embodiments will emerge from the dependent

claims.
BRIEF DESCRIPTICN OF THE DRAWINGS

The invention is to be explained in more detail below
on the basis of exemplary embodiments in conjunction

with the drawing, in which:

fig. 1 shows a longitudinal section through the
configuration of a cooled gas turbine
blade or vane with a multiple supply of
the cooling medium and a cocled cover

strip in accordance with a preferred



10

15

20

25

30

35

35 fig. 1 shows a |ongitudi nal section through the
configuration of a cooled gas turbine blade or vane

with a multiple supply of the cooling nediumand a

cool ed cover strip in accordgnce with a pref 6

- B03/010-0 SF exenpl ary enbog?nent of the inS%g??%%? 0 SF
5 10 15 fig. 2 shows the root region of the bl ade or

vane fromfig. 1 in the formof an enlarged

il lustration w tedsme boreseilppdinsenpl 9f nghehenvention;
addi tional streamof cooling nedium figs. 3, 4 each
show a section through the root of the blade or vane

froh¥fig. 2 in a SBPRRe, thfhi EROFs IRFFEhdPLuI Hhe t &lade or
sectional plane ivardd g.f2Zomt hfDgghl onen ofhé heféywd of an
bores for supplying the . additional.streamof coqlin

mod um i 8 SRR ah bPERFRF SRR ABOVE GH HTEs for
cover-strip sectisupmofyide bltade omddaneongiownstmeam  of

figs. 1, 2; and 20 fj; P-qi &y show various sections
t hrough the cover- stl%?gp reégjl’ on” of the blade or vane

from figs. 1, 2 along the parallel section planes
A-AgB: Bsand C Cshiwnshdwf b9.séxt i2n WY SoGhh CARRYINGt of
OUT THE | NVENTI ON One bﬁé%%qerred exenpl %ry en‘godl ment

of a cooled gas Wi bi adF oV aisne ThePh Alful tépl &R @

supply of the caqdldnyg nmediigh aceodr dbdgpddidelar to the

i nvention is reprodyced %’O [ Hafniegs.lnl tIio 4.2 Th%hr{%iunh one
stream of the codlihyg HeHr uf 9. < e
of the two Dbores for supplying the

additional stream of cooling medium;

fig. 5 shows a plan view from above of the
cover-strip section of the blade or vane

shown in figs. 1, 2; and

figs. 6 - 8 show various sections through the cover-
strip region of the bklade or wvane from
figs. 1, 2 along the parallel secticn
planes A-A, B-B and C-C shown in fig. 5.

WAYS OF CARRYING OUT THE INVENTION

One preferred exemplary embodiment of a cooled gas
turbine blade or wvane with a multiple supply of the
cooling medium according to the invention is reproduced
in figs. 1 to 4. The main stream of the cocling medium
enters the cooling duct 13 from below through a main
cooling inlet 16 in the region of the blade or vane
shank 25 and in part emerges again through openings in
the cover-strip section 21 (bores 27, .., 29 in figs. 5
to 8) and in part emerges again along the trailing edge
20 (cf. the arrows shown in fig. 1 at the cover-strip
section 21 and at the trailing edge 20).
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enters the cooling duct 13 from bel ow through a main
cooling inlet 16 in the region of the blade or vane

shank 25 and in part emerges again through openings in

the cover-strip section 21 (bores 27, ..., 29 g3fb06-0 SF
535to0 8) and in part enmerges again along the

trailing edge 20 (cf. the arrows shown in fig. 1 at

the cover strip _section 21 and at the trallln%I
ddityonapn3ppiorg BSECAYE tiSorfHPRIJAG n??% blade

suqapl redet I@m?%h 2:]5h€ar_ttll aglecoge b@aﬂmﬁam& 2guaatndl@ present
core en that Is resent In the a Oor va

Fobt bJSnRAREEoP Tt RGP BorES DBY FEANNE L A b QB 227 23
cl&ar tynf bemséiagscl@ah:dy4 fricve fiarses 22,0 54 23tk ebores 22,
St@gggEgd gg§e aﬁhakh%”%-%ﬁéi éHd*%%&gwsdfP%%%féﬁs and

p03|t|one e one anot
bores 9281230aﬁ@1 | IR S Frele apnan aangﬂf@rof begweeﬁfsml- The

ang, 90s Wobh respget tﬁuéﬂl@ué’cﬁr&tcé'n’ 43 ng robldquely 3p°
upwar d | the direction of flow (fromthe outside 10

i ¥R dj ¥ THétBoF§§P?Et 59 S T AHE Tor e et hgohiquely
I upwéed bl ade wte vanedagtonl 2.0 fThey oar € (Ehemef ere out51de

hi inth i f the bl.ad 10
st VRt BapoBPECHnd e endvethd o N PR Hig 24 in
them@fbiedeabmeaﬁy&prBQQMtl2lfThbgranesuhﬁxmﬁ@xe machined

OPEQ'EQe re 4 oln ﬁﬁf Eﬂghgﬂgﬁrtkgg éoﬂol%q¥§ﬁ5§%%gss to

have a conn Ct 10 e OutSI omever
225umon‘aya@|dsor¢rm<hvefmhteheqca@*pmgdcawm o@@ﬁ dyt therefore

d'éﬁﬁé$&y'5§@s€ﬂ% diperthbge 1eYIQN L8roFYINBHPr€i e, if
is conceivable for a radlally arranged quartZ rod

ofbR PrE¥GrEeadi AERT o} 8 260LFe tGr hdPenEngonnection to
E‘_FTISMEI R tisiale , t heohetres, arth£onaeeked 2 f o 2Bhemay also run

YRR SRR o oBAT PSS, IS o B i
I ntegtoucedldir edunyh25marteg t het t r asl | ngpneeggerabdg onfor a
OfrigfaPi dgrggnég g#%rté”%éﬁ'@&rggu%%k? ﬁ%%ﬁqgg{ﬁéﬁh of

out I n su In strea e Ccool 1 ng
ng@h@ngog@pppe@ynghr@y@mrﬂﬁg that the bores are connected

to the diverting region.

The purpose of the multiple supply of cooling medium is
for cocler cooling medium to be intrcduced directly
into the trailling-edge region of the blade or wane 10.
This introduction is carried out in such a way that the
main stream of the cooling medium, supplied through the
main ccooling inlet 16, is impeded or blocked to the
minimum possible extent. The axial distance x between
the bores 22 and 23, standardized on the basis of the
diameter d of the bores 22, 23, 1is preferably in a
range of x/d between 0 and 3 (cf. fig. 2). The radial
distance y between the bores 22 and 23, standardized on
the basis c¢f the diameter d, is preferably in a range
of vy/d between 1 and 4 (cf. fig. 2}. The distance
between the upper bore 22 and the second inner
diverting region 18, standardized con the basis of d, is
preferably in a range of 1/d between 1 and 4 (fig. 2).
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main cooling inlet 16, is inpeded or blocked to the

m ni mum possi bl e extent. The axi al distance x between

30 the bores 22 and 23, standardi zed on the basis of

the diameter d of the bores 32, 23, is prefergpbypoin-o sr
a range of x/d between 0 and 3 (cf. fig. 2) . The

radi al distance y between the bores 22 and 23,
standardi zed on the basis of the diameter d, is
preferably in a range 35 of y/d between 1 and 4 (cf.

f'En %deﬁﬁo%lSE@nQﬁlsbeéwﬁﬁﬁytﬁq uﬂ@EaeBOEﬁxﬁﬁjﬁﬁdmedlum,
second . i nner glvertln ;géon 18, ndardlﬁfd on

th UHGHREE @Pr(?, i € prQeef'er “ Brpgﬁﬁlg of 11/ ghe cover-
betveen 1 awdtAofifi g212).0f 8 th803/918d4€ SFotn vane 10

addition to_this supply dere c g [
u?# b%r%é gg %gp gurngérgbldggégg 5%3%F¥' pores
st27p S?éot | @A 2is oftat henblizde @Tat/artélelomsséf i ffsow 50ifp the

8) coo gy P %ﬁhoﬁ these %'Oggb%PQQthM%? 1238, v28ains

IS to en ure at the nmss | ow 0O coolin nedlum
nS‘#}h%tW’éh%l%Eol PRghaneed13 despdiths WiostBmMEE | ot  the

Un&di@ﬁﬂf@ngﬁsﬁbbﬁlbﬁe Ry ©frdlien eHd boeeral 23 24, At
cool i ng nmedi um t hrough t he bores, 23,

At 10
sandtt e FhBScobfe ngw&.n@m%%waﬁa r?%ﬂf%%ﬁhthrough
th@h@ob@SeQ727282829296@%&&63)Eﬁﬂaoﬂﬂqekgxﬂo¢hethe cover-

coyer - strin secti The ¢9 es,-27, ,48, i
the~= tBvér: %‘“ p Sgglte i OR" f?[ glﬁe%ﬁ%%y%ﬁév 28 29 % the

i teveatstdipnesectiant halr apyefdeelben Uaﬁennaandlmternal
my; Al dp thy eghor QEH% g@tw%gnar@ Pash t ioned 4a9191 All

di nensi oned I n such @% e cover - strlp sectio
21tk Fe¢ PREEE 3% aRfune nalfeétpeéh‘éﬂpaﬁﬁorﬁf}%t6119%510%01

mai ) shERam Qfay the epyerosbiibpreayl ts)éthLQmTfEel copht Nghere
mediumis at the same gressure and erature at, the

oS { 880 WOEHER oS GHERTE LH0T ng ™ Ehed i e §F AN OF
t heheatovepobt ngpi nhet t16 and at the bores 22, 23.
The cooling nmediummain streamis therefore m xed

wWth the additional streamw thin the
The <cooling medium is at the same pressure and

temperature at the two feed locations for the cooling
medium, namely at the main cooling inlet 16 and at the
bores 22, 23. The cooling medium main stream is
therefore mixed with the additional stream within the
diverting regicn 18 in a way which leaves the pressure
and flow velocity substantially wunchanged. In the
diverting region 18, the main stream is diverted
through approximately 135°. The additional stream is
then advantageously supplied at a point in the
diverting region 18 where the main stream has already
been diverted through approximately 90°. If - starting
from a blade or vane configuration without a multiple
feed of the cooling medium - bores 22, 23 and bores
27, ... 29 for supplying and discharging cooling medium
are provided on the regicn of the blade or wvane root 12
and in the cover-strip section 21 in accordance with
fig. 1, the cooling in the region of the trailing edge
20 is significantly improved without the main cooling
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25 diverting region 18 in a way which | eaves the

pressure and flow velocity substantially unchanged.

In the diverting region 18, the main streamis

di verted through approxi matelgy -135. The addi tgepabio-0 sF
streamis then advantageously supplied at a point in

the 30 diverting region 18 where the main stream has

al read been diverted through approximately 90. If -
st%ﬁ‘?%‘@ aF‘Ponﬁ'—%%?%%l’éeorth@an%o%ghW gfat FoR wemiggder of
nu%m%pbeadfeegﬁlr Ofvahféggkﬁ@ﬂhf c_i;nglﬂflétiiewm -Ilgo:ja@@iﬁa,on% active
an res . or.su i, N .di schar.gi ng

COOT T fedf U352 aT S pr DG HReEGH L Pe 2heqFoR Bop LoRE:

bl ade or vane root 12 and in the cover-strip section

21- kN (o] e w.th LO. t 0G).j in

reIng ontq—ge}: tbﬁzdrl%’r a}g:ri ngaééged&ei% it}goéi girﬁ‘%lchnt Fgger Strip

i nproviegh wi tRdEh t heomaai nodool g - cooliBE3M@LGUn SFstream
steargand thenef ol dd8,600ld NG gbnt heor eRiNdede Ofion of
the blade or vane being altered. In addition, active

cool§ n§eePEhECCVEA- Gty Isecth oRUSh Ps Wat dilifdd. 15 takes
| fad¢deubt ade othyaneddeesnaat savead GOMEIh Sigi Rdmixed in
t hr.ough mhigh sone,_of the coolggg-nediun1stream
energesCrd S ReEESREr F°75°W 48N the cross section of

the second cooling duct 15 in such a way that it takes
account of the additional streamwhich is admi xed in

10 the second diverting region 18. - 10 - B03/010-0 SF

LI ST OF DESI GNATIONS 10 11 12 13, 14, 15 16 17, 18

19 20



21 22, 23 2425 27, ..., 29 d 1y x Blade or vane

Mai n bl ade or vane part Blade or vane root Cooling

duct Main cooling inlet Diverting region Leading

edge Trailing edge Cover-strfp-section BoreB@®fel0-0 SF

openi ng Bl ade or vane shank Bore Internal dianmeter of

the bores 22, 23 Distance between the the second

d|v 4 tween the the radial direction
anc{glg Déggéﬁﬁfﬁ%ﬁgthe axi al direction upperbore 22

and I reg on

10 Blade or wvane

11 Main blade or vane part

12 Blade or wvane root

13, 14, 15 Cocling duct

16 Main cooling inlet

17, 18 Diverting region

19 Leading edge

20 Trailing edge

21 Cover-strip section

22, 23 Bore

24 Core opening

25 Blade or wvane shank

27, .. 29 Bore

d Internal diameter of the bores 22, 23
1 Distance between the upper bore 22 and

the second diverting region

Y Distance between the bores 22, 23 in
the radial direction

X Distance between the bores 22, 23 in

the axial direction
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22,23in bores bores22,23in - 11 - B03/010-0 SF PATENT
CLAIMS 1. A cool ed bl ade or vane (10) for a gas

turbine, having an installed radial direction and an
installed 5 axial direction,: which blade or vapge3zfd0)-0 sSF
has a main blade or vane part (11) , which starts

froma blade or vane root (12) and a bl ade or vane

shank (25) and extends | e i di rection, and

the main blade or vane ﬁ& h a | eadi ng edge

(19) and a trailing 10 edge (20), as well as, within

mai p bl ade ane arg 11) pl raI t f
cogllngﬁdﬁ§§§ (gs bl Q 1 |ch(%§%e§§ |ﬁ£tﬁa%ra%u5 ine,
di k@t hon anare sonineed edadnalsatimctyon eand oo flosralled

angl, 0f | V“a'l%% il Stwﬁfﬁlﬁig d%ucér (13hei s Sdlaﬂ(;r yanged 5 main

al ong the [ eading edge secon oolin

duetagasyri §aaer amyeld aldhg tvﬁ@qfr BFiFes E@ge @2@)Llade or
Whi £he f idsdt andosecond cpoldin@iedusts Have ashdi eqhizon and

of through-flow for in streamof a olin dju

WEETERST enbls P (1S st F ot TR af hddthEctiio biade o
stmaﬁéngmﬁﬁnnh&hﬁn@laﬂeleadvage gdpt ((12), an?@0a trailing
do&‘i‘s” ?@Jend of L1 fa'sr,Stwf?ﬁkh”%h%“%da;ﬁr}?’%al%' NG Nyane

fF1UTd Ai Cat i on via'a via rst
ragamn (Q17), & Phl—lﬂfle(ﬁ(YHCﬂ@ doct ipg4)dwatraangéd, 14, 15)

dﬂ‘f@r@ E!zﬁgnﬁ' n$t and seepnd agelabegoewcta%:e( 13ndted in

a secon diverting region (18
i nwwgu d8 dirf Phe 2B v5edbRd O odfFl?%'gh déctfl(rfst) cooling

mﬂhétr$13ﬂeﬁgsaﬁgang%a)al@%@n&H@TEééH%hgtéugé@hl9) and a

whi ch an addj tion ream qf coolin iumjs added

FEASORe GUPLHOE RHCEnd qdacct S hdifif S rorior Ehe 15 1ing

coodigag { HedluthOMMﬂmxéﬂQmmﬁheecbhdrdo@ddmgmﬁuhtﬁ have a

(1005, e, 2ecgnd, sgpleng, Uk, SOy Lg)ep seupan o

( 229028) g wiriech. var ewhhcboramireds | 6n wWitd timstalled radial
direction starting from the blade or vane root (12), a
downstream end of the first cooling duct (13) being in
fluid communication, via a via a first diverting region
(17), a third cooling duct (14) arranged between the
first and second cooling ducts (13, 15) and a second
diverting region (18), with an inflow-side end of the
second cooling duct (15), and first means (22, 23)
being provided, through which an additional stream of
cocling medium is added from the outside to the heated
main stream of the cocling medium flowing from the
third cooling duct (14) into the second cooling duct
{15), characterized in that the first means comprise
bores (22, 23) which are in communication with the

second diverting region (18}.

Z. The blade or vane as claimed in claim 1,
characterized in that a core opening (24} coriented in
the installed radial direction is arranged in the blade
or vane root (12), and in that the bores (22, 23} run

through the blade or wvane shank (25) and open out into
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second diverting region (18). 2. The bl ade or vane as
claimed in claim1, 35 characterized in that a core
opening (24) oriented in the installed radia

direction is arranged in the ptade or vane ro@3fd2)-0 SF
and in that the bores (22, 23) run through the bl ade

or vane shank (25) and open out into - 12 - B03/010-0

SF_the core openin é§4) 3. The bl ade or vane as
cl HiTeP TR X e é : characterized in that there

are at |east two opp03|te 5 bores (22 23) , the

openi norl WA fages Jouard the,  blade or yang head, 5,
in the interior of he I}ade or“Vane: mﬁ
eaéma%@@@erh%$®denaﬁﬂaﬂglehgfebeﬁween:sbeasan¢wgo OppOSlte

Wb dhe QQSt aldyed fiadi g geH&ﬁSCtdmehﬂé)n“facEEe t%%% the

or vane ascalrre In cl characterized in t
t Hel 357 e_T (P2he 2Rfadr dnathgnddderarrs &t il ble%ct%&r vane

t careewneh hen Ieradhhecagéstﬁh&ﬁ@de r agli ahg%r%@tlmm 30°
int e nstall ed axia he bl ade or

dire
Lo o O S AL LSt k2 TP g OB o %t he

bor es (22, 23) have a predeterm ned internal dianeter

(dy, i at di st an y) _het res (
23%'innpke ,P%§?§||é§;ra§$% dlsecﬁﬁ%nu&%ase on #%%m, 3
i mierrattool gedménerti{ad) thésbpreshel %;ngé%et&ﬁ@erﬁﬂranged

artsifﬁse@nqzllt@l w@%euae tdaSBﬁ@cear(&ahéP tihe Lpst aiﬂ@@alled

axial direction ased on the internal dianmeter (d),
i sr&f@ﬂ%héi%%%@%l%e@mehnotlaﬁdllsst@sl%d FRaah| ddsestion.
vane as claimed in claim5, characterized in that the

(201 2 gt aesaLD) eluner, the uesLbere (D) Al
|rﬁhﬁf&dt@&ﬁmaﬁerlﬁd)thas I pheheborasge (2ef,weedB)l dmdve a
ﬁgé%hé%eg%Ekgﬁad%n%%rﬁ%ﬁe %ﬁéﬂéﬁé?“‘i@)?neiﬁf @Hﬁ{m the
distance (y} between the bores (22, 23} in the
installed radial directicn, based on the internal
diameter (d), is in the range between 1 and 4, and in
that the distance (x} in the installed axial direction,
based on the internal diameter {(d}), is in the range

between 0 and 3.

6. The blade or wvane as claimed in claim 5,
characterized in that the radial distance (1) between
the upper bore ({22) and the second diverting region
{18), based on the internal diameter (d), is in the

range between 1 and 4.

7. The blade or vane as claimed in one of claims 1 to
6, characterized in that there are second means
(27, .., 29) which ensure that the main stream of the

cooling medium remains substantially unchanged through
the first cocling duct (13) despite the addition of the
additional stream.

8. The blade Or vVane as claimed in c¢laim 7,
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6, characterized in that there are second neans (27,
., 29) which ensure that the nmain stream of the
cool ing medium renai ns substantially unchanged through
35 the first cooling duct (43)3despite the addielomlof0 SF
the additional stream 8. The bl ade or vane as
claimed in claim7, - 13 - B03/010-0 SF characterized

okl be sesond ey coms e gyl ool Ut b
medddtoobnay i muatlgtl6) opadinge s&fond.diderti mgich are
r efoPQn%e]@) pd el Plr COO(? %’1‘?@ Qoélfﬁﬁe'l%lle%t r ?f%Ofand the

he main stream o medi u
bl%l%oréﬂi vaheeatsigyai ﬁ‘é@llpﬁ cl{diém Sandcha‘?fdtqlérh zethigh a

t hat -t hel blade Hf M@necl'(elo)na@'n t berdOmupper c%BQanEaSmé‘dlum
cover-strip section (21), and in that the additidna

outTet9%peni ngs are bores (27, ..., 29) arranged in
the cover - strlp sectlon (21). 10. The bl ade or vane as
15 characterized in t

th
cover S???p on Ther €%8t% af'®l edst®1hree Bgres fain 8,
(Zﬁmracteﬁgaed WM(ﬂthVEhanbhad@rnalvhnHWNEﬁ)Lnat the

t et n Q. T | a r.
vggpeﬁfggg%lgl me %I n ocﬁoe‘;g% ag]?ir cg%OHZBQ%?’ WLlin that
chietacteditdenal t Ratlehe m@h@geocﬁnmgb@@@e (45}, has 29)

a £FOSSqSECLH 0PRL wbdeplogregreespendi ng1to the

adm xed addi ti onal stream
10. The blade or vane as claimed in claim 9,
characterized in that 1in the cover-strip section there
are at least three bores (27, .., 29), which have an

internal diameter in the range between 0.6 mm and 4 mm.

11. The bkblade or vane as claimed in one of claims 1 to
¢, characterized in that the second cooling duct (15)
has a cross-sectional widening corresponding to the

admixed additicnal stream.



