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Description
BACKGROUND OF THE INVENTION

[0001] The presentinvention relates generally to rotary
machines and, more particularly, to the control of forward
wheel space cavity purge flow and combustion gas flow
at the leading angel wing seals on a gas turbine bucket.
[0002] A typical turbine engine includes a compressor
for compressing air that is mixed with fuel. The fuel-air
mixture is ignited in a combustor to generate hot, pres-
surized combustion gases in the range of about 1100°C
to 2000°C. that expand through a turbine nozzle, which
directs the flow to high and low-pressure turbine stages
thus providing additional rotational energy to, for exam-
ple, drive a power-producing generator.

[0003] More specifically, thermal energy produced
within the combustor is converted into mechanical energy
within the turbine by impinging the hot combustion gases
onto one or more bladed rotor assemblies. Each rotor
assembly usually includes at least one row of circumfer-
entially-spaced rotor blades or buckets. Each bucket in-
cludes a radially outwardly extending airfoil having a
pressure side and a suction side. Each bucket also in-
cludes a dovetail that extends radially inward from a
shank extending between the platform and the dovetail.
The dovetail is used to mount the bucket to a rotor disk
or wheel.

[0004] As known in the art, the rotor assembly can be
considered as a portion of a stator-rotor assembly. The
rows of buckets on the wheels or disks of the rotor as-
sembly and the rows of stator vanes on the stator or noz-
zle assembly extend alternately across an axially orient-
ed flowpath for the combustion gases. The jets of hot
combustion gas leaving the vanes of the stator or nozzle
act upon the buckets, and cause the turbine wheel (and
rotor) to rotate in a speed range of about 3000-15,000
rpm, depending on the type of engine.

[0005] As depicted in the figures described below, an
axial/radial opening at the interface between the station-
ary nozzle and the rotatable buckets at each stage can
allow hot combustion gas to exit the hot gas path and
enter the cooler wheelspace of the turbine engine located
radially inward of the buckets. In order to limit this leakage
of hot gas, the blade structure typically includes axially
projecting angel wing seals. According to a typical de-
sign, the angel wings cooperate with projecting segments
or "discouragers" which extend from the adjacent stator
or nozzle element. The angel wings and the discouragers
overlap (or nearly overlap), but do not touch each other,
thus restricting gas flow. The effectiveness of the laby-
rinth seal formed by these cooperating features is critical
for limiting the undesirable ingestion of hot gas into the
wheelspace radially inward of the angel wing seals.
[0006] As alluded to above, the leakage of the hot gas
into the wheelspace by this pathway is disadvantageous
for a number of reasons. First, the loss of hot gas from
the working gas stream causes a resultant loss in effi-
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ciency and thus output. Second, ingestion of the hot gas
into turbine wheelspaces and other cavities can damage
components which are not designed for extended expo-
sure to such temperatures.

[0007] One well-known technique for reducing the
leakage of hot gas from the working gas stream involves
the use of cooling air, i.e., "purge air", as described in
U.S. Pat. No. 5,224,822 (Lenehan et al). In a typical de-
sign, the air can be diverted or "bled" from the compres-
sor, and used as high-pressure cooling air for the turbine
cooling circuit. Thus, the cooling air is part of a secondary
flow circuit which can be directed generally through the
wheelspace cavities and other inboard rotor regions. This
cooling air can serve an additional, specific function when
it is directed from the wheel-space region into one of the
angel wing gaps described previously. The resultant
counter-flow of cooling air into the gap provides an ad-
ditional barrier to the undesirable flow of hot gas through
the gap and into the wheelspace region.

[0008] While cooling air from the secondary flow circuit
is very beneficial for the reasons discussed above, there
are drawbacks associated with its use as well. For ex-
ample, the extraction of air from the compressor for high
pressure cooling and cavity purge air consumes work
from the turbine, and can be quite costly in terms of en-
gine performance. Moreover, in some engine configura-
tions, the compressor system may fail to provide purge
air at a sufficient pressure during at least some engine
power settings. Thus, hot gases may still be ingested into
the wheelspace cavities.

[0009] Angel wings as noted above, are employed to
establish seals upstream and downstream sides of a row
of buckets and adjacent stationary nozzles. Specifically,
the angel wing seals are intended the prevent the hot
combustion gases from entering the cooler wheelspace
cavities radially inward of the angel wing seals and, at
the same time, prevent or minimize the egress of cooling
airinthe wheelspace cavities to the hotgas stream. Thus,
with respect to the angel wing seal interface, there is a
continuous effort to understand the flow patterns of both
the hot combustion gas stream and the wheelspace cool-
ing or purge air.

[0010] For example, it has been determined that even
if the angel wing seal is effective and preventing the in-
gress of hot combustion gases into the wheelspaces, the
impingement of combustion gas flow vortices on the sur-
face of the seal may damage the seal and shorten the
service life of the bucket.

[0011] The document US2011/236200 A1 discloses
the features of the preamble of claims 1 and 7.

[0012] The presentinvention seeks to provide unique
angel wing seal and/or bucket platform geometry to better
control the flow of secondary purge air at the angel wing
interface to thereby also control the flow of combustion
gases atthat interface in a manner that extends the serv-
ice life of the angel wing seal and hence the bucket itself.
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BRIEF SUMMARY OF THE INVENTION

[0013] According to claim 1, it is provided a turbine
bucket comprising a platform and an airfoil extending ra-
dially outwardly from the platform; wherein a leading
edge of the platform is circumferentially defined by a con-
tinuous curve forming at least one axially-extending pro-
jection and an adjacentrecess, the axially-extending pro-
jection located adjacent a leading edge of the airfoil,
wherein at least one purge air hole extends through said
at least one axially-extending projection. In another as-
pect, the invention provides a turbine rotor wheel com-
prising a disk mounting a plurality of buckets about a
radially outer periphery of the disk, each bucket formed
with a platform and an airfoil extending radially outwardly
from the platform; wherein a leading edge of the platform
of each of the plurality of buckets is defined by a contin-
uous curve forming at least one axially-extending projec-
tion and an adjacent recess, the at least one axially-ex-
tending projection located substantially adjacent a lead-
ing edge of the airfoil, such that the continuous curves
of the plurality of buckets combine to form a circumfer-
ential continuous curve alternating between respective
ones of the axially-extending projections and the adja-
cent recesses.

[0014] In still another aspect, the invention provides a
method of controlling secondary purge air flow along an
angel wing seal flange located radially inward of a turbine
bucket platform leading edge with the features of claim
7, comprising identifying an area of peak static combus-
tion gas pressure along the platform leading edge where
hot combustion gas vortices impinge on the angel wing
seal flange; and shaping the platform leading edge so as
substantially block the combustion gas vortices from im-
pinging on the angel wing seal flange in the area.
[0015] The invention will now be described in detail in
connection with the drawings identified below.

BRIEF DESCRIPTION OF THE DRAWINGS
[0016]

Fig. 1 is a is a fragmentary schematic illustration of
a cross-section of a portion of a turbine;

Fig. 2 is an enlarged perspective view of a turbine
blade; and

Fig. 3 is a perspective view of a turbine bucket pair
illustrating a scalloped platform leading edge in ac-
cordance with an exemplary but nonlimiting embod-
iment of the invention;

Fig. 4 is a plan view of the bucket pair shown in FIG.
3; and

Fig. 5is an end view, partially cut away, of the bucket
pair shown in Figs. 3 and 4.
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DETAILED DESCRIPTION OF THE INVENTION

[0017] Fig. 1 schematically illustrates a section of a
gas turbine, generally designated 10, including a rotor
11 having axially spaced rotor wheels 12 and spacers 14
joined one to the other by a plurality of circumferentially
spaced, axially-extending bolts 16. Turbine 10 includes
various stages having nozzles, for example, first-stage
nozzles 18 and second-stage nozzles 20 having a plu-
rality of circumferentially-spaced, stationary stator
blades. Between the nozzles and rotating with the rotor
and rotor wheels 12 are a plurality of rotor blades, e.g.,
first and second-stage rotor blades or buckets 22 and
24, respectively.

[0018] Referring to Fig. 2, each bucket (for example,
bucket 22 of Fig. 1) includes an airfoil 26 having a leading
edge 28 and a trailing edge 30, mounted on a shank 32
including a platform 34 and a shank pocket 36 having
integral cover plates 38, 40. A dovetail 42 is adapted for
connection with generally corresponding dovetail slots
formed on the rotor wheel 12 (Fig. 1). Bucket 22 is typi-
cally integrally cast and includes axially projecting angel
wing seals 44, 46 and 48, 50. Seals 46, 48 and 50 coop-
erate with lands 52 (see FIG. 1) formed on the adjacent
nozzles to limitingestion of the hot gases flowing through
the hotgas path, generally indicated by the arrow 39 (Fig.
1), from flowing into wheel spaces 41.

[0019] Of particular concern here is the upper or radi-
ally outer angel wing seal 46 on the leading edge end of
the bucket. Specifically, the angel wing 46 includes a
longitudinal extending wing or seal flange 54 with an up-
turned edge 55. The bucket platform leading edge 56
extends axially beyond the cover plate 38, toward the
adjacent nozzle 18. The upturned edge 55 of seal flange
54 is in close proximity to the surface 58 of the nozzle 18
thus creating a tortuous or serpentine radial gap 60 as
defined by the angel wing seal flanges 44, 46 and the
adjacent nozzle surface 58 where combustion gas and
purge air meet (see Fig. 1). In addition, the seal flange
54 upturned edge 55 and the edge 56 of platform 34 form
a so-called "trench cavity" 62 where cooler purge air es-
caping from the wheel space interfaces with the hot com-
bustion gases. As described further below, by maintain-
ing cooler temperatures within the trench cavity 62, serv-
ice life of the angel wing seals, and hence the bucket
itself, can be extended.

[0020] In this regard, the rotation of the rotor, rotor
wheel and buckets create a natural pumping action of
wheel space purge air (secondary flow) in a radially out-
ward direction, thus forming a barrier against the ingress
of the higher temperature combustion gases (primary
flow). At the same time, CFD analysis has shown that
the strength of a so-called "bow wave," i.e., the higher
pressure combustion gases at the leading edge 28 of the
bucket airfoil 26, is significant in terms of controlling pri-
mary and secondary flow at the trench cavity. In other
words, the higher temperature and pressure combustion
gases attempting to pass through the angel wing gap 60
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is strongest at the platform edge 56, adjacent the leading
edge 28 of the bucket. As a result, during rotation of the
wheel, a cirucmferentially-undulating pattern of higher
pressure combustion gas flow is established about the
periphery of the rotor wheel, with peak pressures sub-
stantially adjacent each the bucket leading edge 28.
[0021] Inordertoaddressthe bow wave phenomenon,
at least to the extent of preventing the hot combustion
gases from reaching the angel wing seal flange 54, the
platform leading edge 56 is scalloped in a circumferential
direction.

[0022] More specifically, and as best seen in Figs. 3-5,
and 4, a pair of buckets 64, 66 are arranged in side-by-
side relationship and include airfoils 68, 70 with leading
and trailing edges 72, 74 and 76, 78 respectively. The
bucket 64 is also formed with a platform 80, shank 82
supporting inner and outer angel wing seal flanges 84,
86 and a dovetail 88. Similarly, the bucket 66 is formed
with a platform 90, shank 92 supporting angel wing seal
flanges 94, 96 and a dovetail 98. Similar angel wing seals
are provided on the trailing sides of the buckets but are
of no concern here.

[0023] While the buckets 64, 66 are shown as single
airfoil buckets, it will be appreciated that the two airfoils
may be formed integrally in one bucket shown as a "dou-
blet".

[0024] The platform leading edge 100 of the buckets
(for convenience, the leading platform edges of the side-
by-side buckets will be referred to in the singular, as the
leading platform edge 100), in the exemplary but nonlim-
iting embodiment, is shaped to include an undulating or
scalloped configuration defined by a continuous curve
that forms substantially axially-oriented projections 102
alternating with recesses 104.

[0025] The projections 102 extend in an axially up-
stream direction, adjacent the bucket leading edges 72,
76, thus blocking the flow of hot combustion gases at the
bow wave from entering into the trench cavity 106. This
continuous curve extends along adjacent buckets, bridg-
ing the axial gap 107 extending between adjacent, sub-
stantially parallel slash faces 108, 110 of adjacent buck-
ets. The illustrated embodiment thus includes one pro-
jection 102 and one recess 104 per bucket, such that the
circumferential length dimensions of the projection and
the recess are each substantially half the circumferential
length dimension of the platform leading edge. The pro-
jections 102 have an axial length dimension less than a
corresponding axial length dimensions of the side-by-
side angel wing seal flanges 84, 94. For so-called "dou-
blets", where each bucketincorporates two airfoils, there
would be two projections and two recesses per bucket,
with circumferential length dimensions adjusted accord-
ingly.

[0026] Thus, it will be appreciated that the projections
102 are located as a function of the strongest pitchwise
static pressure defined by the combustion gas bow wave.
As can be appreciated, the projections 102 prevent the
hot combustion gas vortices from directly impinging on
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the angel wing seal flanges 84, 94, thus reducing tem-
peratures along the seal flanges. The combustion pres-
sures in the alternating recesses 104 circumferentially
between the projections 102 are sufficiently offset by the
cooler purge air entering the slash face gap 107 from the
wheel space.

[0027] One or more local purge air holes 116 (shown
in only Figs. 3 and 4) are located within the projections
102 so that purge air pumped from the wheel space will
tend to push the hot combustion gas vortices off the sur-
face of the projections 102 and thus minimize tempera-
ture-related degradation of the platform edge as well.
[0028] Thus, by identifying problematic areas and tar-
geting remedial geometry for selective application in
those areas, modified secondary flow patterns are de-
veloped which enhance and extend the service life of the
angel wing seals, platform edges, and hence the buckets
themselves.

[0029] While the invention has been described in con-
nection with what is presently considered to be the most
practical and preferred embodiment, it is to be under-
stood thatthe inventionis notto be limited to the disclosed
embodiment, but on the contrary, is intended to cover
various modifications and equivalent arrangements in-
cluded within the scope of the appended claims.

Claims

1. Aturbine bucket (64) comprising a platform (80) and
an airfoil (68) extending radially outwardly from said
platform (80); wherein a leading edge of (100) said
platform (80) is circumferentially defined by a con-
tinuous curve forming at least one axially-extending
projection (102) and an adjacent recess (104), said
axially-extending projection (102) located adjacent
aleading edge (72) of said airfoil (68), characterised
in that at least one purge air hole (116) extends
through said at least one axially-extending projection
(102).

2. The turbine bucket of claim 1, wherein said platform
(80) is further defined by a trailing edge and a pair
of slash faces (108,110) connecting said leading
edge (100) of said platform (80) to said trailing edge
of said platform (80); and wherein there is one axially-
extending projection (102) and one recess (104) be-
tween said pair of slash faces (108,110).

3. The turbine bucket of claim 1 or 2, further comprising
a radially inner mounting portion and a shank (82),
said platform (80) located radially between said
shank (82) and said airfoil (68); at least one axially-
extending angel wing seal flange (84) on a leading
edge end of said shank (82) thus forming a circum-
ferentially-extending trench cavity (106) along said
leading edge of said shank (82), radially between an
underside of said leading edge (100) of said platform
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(80) and said angel wing seal flange (84).

The turbine bucket of claim 3, wherein said at least
one axially-extending projection (102) has an axial
length dimension less than a corresponding axial
length dimension of said angel wing seal flange (84).

The turbine bucket of any of claims 1 to 4, wherein
said axially-extending projection (102) and said ad-
jacent recess (104) each have a circumferential
length substantially equal to a circumferential length
of said leading edge (100) of said platform (80).

A turbine rotor wheel comprising:

a disk mounting a plurality of turbine buckets
about a radially outer periphery of said disk,
each turbine bucket as recited in any of claims
1 to 5, wherein the continuous curves of said
plurality of buckets (64) combine to form a cir-
cumferential continuous curve alternating be-
tween respective ones of said axially-extending
projections (102) and said adjacent recesses
(104).

A method of controlling secondary purge air flow
along an angel wing seal flange (84) located radially
inward of a turbine bucket platform (80) leading edge
(100) comprising:

(a) identifying an area of peak static combustion
gas pressure along said platform leading edge
(100) where hot combustion gas vortices im-
pinge on said angel wing seal flange (84); and
(b) shaping said platform leading edge (100) so
as substantially block the combustion gas vorti-
ces from impinging on said angel wing seal
flange (84) in said area;

wherein step (b) comprises shaping said leading
edge (100) of said platform (80) to have a continuous
curve defining at least one axial projection (102) and
atleast one adjacent axial recess (104), said at least
one axial projection (102) located at said area of peak
static combustion gas pressure, the turbine bucket
(64) including an airfoil (68) having a leading edge
(72) and a trailing edge (74), said area of peak static
combustion gas pressure located proximate said
leading edge (72) of said airfoil (68); and
characterised in that

step (b) includes forming one or more purge air holes
(116) in said at least one axial projection (102).

The method of claim 7, wherein, when a plurality of
said turbine buckets (64) are loaded onto a disk of
a turbine rotor (11), leading edges (100) of all said
platforms (80) combine to form a continuous undu-
lating, scalloped configuration of alternating axial
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10.

projections (102) and axialrecesses (104) about said
disk.

The method of claim 7, wherein, when a plurality of
said turbine buckets (64) are loaded onto a disk of
a turbine rotor (11), leading edges of all said turbine
buckets (64) combining to provide a continuous un-
dulating, scalloped configuration of alternating axial
projections (102) and axialrecesses (104) about said
disk.

The method of claim 7, 8 or 9, wherein step (b) in-
cludes forming one or more purge air holes (116) in
each of said alternating axial projections (102).

Patentanspriiche

1.

Turbinenschaufel (64), umfassend eine Plattform
(80) und einen Flligel (68), der von der Plattform (80)
radial auswarts verlauft; wobei eine Vorderkante
(100) der Plattform (80) umfanglich durch eine fort-
laufende Krimmung definiert ist, die zumindest ei-
nen axial verlaufenden Vorsprung (102) und eine be-
nachbarte Aussparung (104) ausbildet, wobei der
axial verlaufende Vorsprung (102) einer Vorderkan-
te (72) des Flugels (68) benachbart angeordnet ist,
dadurch gekennzeichnet, dass zumindest ein
Luftspulloch (116) durch den zumindest einen axial
verlaufenden Vorsprung (102) verlauft.

Turbinenschaufel nach Anspruch 1, wobei die Platt-
form (80) ferner durch eine Hinterkante und ein Paar
Schlitzseitenflachen (108, 110) definiert ist, die die
Vorderkante (100) der Plattform (80) mit der Hinter-
kante der Plattform (80) verbinden; und wobei ein
axial verlaufender Vorsprung (102) und eine Aus-
sparung (104) zwischen dem Paar Schlitzseitenfla-
chen (108, 110) vorliegt.

Turbinenschaufel nach einem der Anspriiche 1 oder
2, ferner umfassend einen radial inneren Anbrin-
gungsabschnitt und einen Schaft (82), wobei sich
die Plattform (80) zwischen dem Schaft (82) und dem
Fligel (68) befindet; wobei zumindest ein axial ver-
laufender Engelsfliigelabdichtungsflansch (84) an
einem Vorderkantenende des Schafts (82) dadurch
einen umfanglich verlaufenden Grabenhohlraum
(106) entlang der Vorderkante des Schafts (82) aus-
bildet, radial zwischen einer Unterseite der Vorder-
kante (100) der Plattform (80) und dem Engelsfli-
gelabdichtungsflansch (84).

Turbinenschaufel nach Anspruch 3, wobei der zu-
mindest eine axial verlaufende Vorsprung (102) eine
axiale LAngenabmessung aufweist, die geringer als
eine entsprechende axiale LAngenabmessung des
Engelsfligelabdichtungsflanschs (84) ist.
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Turbinenschaufel nach einem der Anspriiche 1 bis
4, wobei der axial verlaufende Vorsprung (102) und
die benachbarte Aussparung (104) jedes eine Um-
fangsléange aufweisen, die im Wesentlichen gleich
einer Umfangslange der Vorderkante (100) der Platt-
form (80) ist.

Turbinenrotorrad, umfassend:

eine Scheibe, an der mehrere Turbinenschau-
feln um einen radialen AuRenumfang der Schei-
be angeordnet sind, wobei jede Turbinenschau-
felgemanR einem der Anspriiche 1 bis 5ist, wobei
sich die fortlaufenden Krimmungen der mehre-
ren Schaufeln (64) abwechselnd zwischen je-
weiligen der axial verlaufenden Vorspriinge
(102) und benachbarten Aussparungen (104)
zum Ausbilden einer umfanglichen fortlaufen-
den Krimmung kombinieren.

Verfahrenzum Steuern von sekundarer Spiilluftstro-
mung entlang eines Engelsfligelabdichtungs-
flanschs (84), der radial einwarts von einer Vorder-
kante (100) einer Turbinenschaufelplattform (80) an-
geordnet ist, umfassend:

(a) Identifizieren eines Bereichs von statischem
Verbrennungsgasspitzendruck entlang der
Plattformvorderkante (100), wo heif3e Verbren-
nungsgaswirbel auf den Engelsfligelabdich-
tungsflansch (84) auftreffen; und

(b) derartiges Formen der Plattformvorderkante
(100), um im Wesentlichen zu blockieren, dass
die Verbrennungsgaswirbel auf den Engelsfli-
gelabdichtungsflansch (84) in dem Bereich auf-
treffen;

wobei Schritt (b) das derartige Formen der Vorder-
kante (100) der Plattform (80) umfasst, dass sie eine
fortlaufende Krimmung aufweist, die zumindest ei-
nen axialen Vorsprung (102) und zumindest eine be-
nachbarte Aussparung (104) definiert, wobei sich
der zumindest eine axiale Vorsprung (102) am Be-
reich des statischen Verbrennungsgasspitzen-
drucks befindet, wobei die Turbinenschaufel (64) ei-
nen Flugel (68) mit einer Vorderkante (72) und einer
Hinterkante (74) enthalt, wobei sich der Bereich des
statischen Verbrennungsgasspitzendrucks nahe
der Vorderkante (72) des Fliigels (68) befindet; und
dadurch gekennzeichnet, dass

Schritt (b) das Ausbilden von einem oder mehr Spil-
luftiéchern (116) im zumindest einen axialen Vor-
sprung (102) beinhaltet.

Verfahren nach Anspruch 7, wobei sich, wenn meh-
rere der Turbinenschaufeln (64) auf eine Scheibe
eines Turbinenrotors (11) geladen werden, Vorder-
kanten (100) aller der Plattformen (80) zum Ausbil-
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10.

den einer fortlaufenden wellenférmigen, ausgebo-
genen Konfiguration von abwechselnden axialen
Vorspriingen (102) und axialen Aussparungen (104)
um die Scheibe kombinieren.

Verfahren nach Anspruch 7, wobei sich, wenn meh-
rere der Turbinenschaufeln (64) auf eine Scheibe
eines Turbinenrotors (11) geladen werden, Vorder-
kanten aller der Turbinenschaufeln (64) zum Vorse-
hen einer fortlaufenden wellenférmigen, ausgebo-
genen Konfiguration von abwechselnden axialen
Vorspriingen (102) und axialen Aussparungen (104)
um die Scheibe kombinieren.

Verfahren nach einem der Anspriiche 7, 8 oder 9,
wobei Schritt (b) das Ausbilden von einem oder mehr
Spllluftiéchern (116) in jedem der abwechselnden
Vorspriinge (102) beinhaltet.

Revendications

Pale de turbine (64) comprenant une plateforme (80)
et un profil aérodynamique (68) s’étendant radiale-
ment vers I'extérieur de ladite plateforme (80) ; dans
laquelle un bord d’attaque (100) de ladite plateforme
(80) est défini circonférentiellement par une courbe
continue formant au moins une saillie s’étendant
axialement (102) et une cavité adjacente (104), la-
dite saillie s’étendant axialement (102) étant située
adjacente a un bord d’attaque (72) dudit profil aéro-
dynamique (68), caractérisée en ce qu’au moins
un trou d’air de purge (116) s’étend a travers ladite
au moins une saillie s’étendant axialement (102).

Pale de turbine selon la revendication 1, dans la-
quelle ladite plateforme (80) est en outre définie par
un bord de fuite et une paire de faces obliques (108,
110) raccordant ledit bord d’'attaque (100) de ladite
plateforme (80) audit bord de fuite de ladite platefor-
me (80) ; et dans laquelle il y a une saillie s’étendant
axialement (102) et une cavité (104) entre ladite pai-
re de faces obliques (108, 110).

Pale de turbine selon la revendication 1 ou 2, com-
prenant en outre une partie de montage radialement
interne et une queue (82), ladite plateforme (80)
étant située radialement entre ladite queue (82) et
ledit profil aérodynamique (68) ; au moins une bride
d’étanchéité en aile d’'ange s’étendant axialement
(84) sur une extrémité de bord d’attaque de ladite
queue (82) formant ainsi une cavité en tranchée
s’étendant circonférentiellement (106) le long dudit
bord d’attaque de ladite queue (82), radialement en-
tre une partie inférieure dudit bord d’attaque (100)
de ladite plateforme (80) et ladite bride d’étanchéité
en aile d’ange (84).
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Pale de turbine selon la revendication 3, dans la-
quelle ladite au moins une saillie s’étendant axiale-
ment (102) a une dimension en longueur axiale in-
férieure a une dimension en longueur axiale corres-
pondante de ladite bride d’étanchéité en aile d’ange
(84).

Pale de turbine selon I'une quelconque des reven-
dications 1 a4, dans laquelle ladite saillie s’étendant
axialement (102) et ladite cavité adjacente (104) ont
chacune une longueur circonférentielle sensible-
ment égale a une longueur circonférentielle dudit
bord d’attaque (100) de ladite plateforme (80).

Roue de rotor de turbine comprenant :

un disque montant une pluralité de pales de tur-
bine autour d’'une périphérie radialement exter-
ne dudit disque, chaque pale de turbine étant
telle que décrit dans I'une quelconque des re-
vendications 1 a 5, dans laquelle les courbes
continues de ladite pluralité de pales (64) se
combinent pour former une courbe circonféren-
tielle continue alternant entre certaines respec-
tives desdites saillies s’étendant axialement
(102) et desdites cavités adjacentes (104).

Procédé de commande d’un écoulement d’'air de
purge secondaire le long d’'une bride d’étanchéité en
aile d’ange (84) située radialement vers l'intérieur
d’un bord d’attaque (100) de plateforme de pale de
turbine, comprenant :

(a) I'identification d’'une zone de pression de gaz
de combustion statique de pic le long dudit bord
d’attaque de plateforme (100) ou des tourbillons
de gaz de combustion chauds heurtent ladite
bride d’étanchéité en aile d’'ange (84) ; et

(b) le fagonnage dudit bord d’attaque de plate-
forme (100) de maniére a empécher sensible-
ment les tourbillons de gaz de combustion de
heurter ladite bride d’étanchéité en aile d’ange
(84) dans ladite zone ;

dans lequel I'étape (b) comprend le fagonnage dudit
bord d’attaque (100) de ladite plateforme (80) de ma-
niere qu’il ait une courbe continue définissant au
moins une saillie axiale (102) et au moins une cavité
axiale adjacente (104), ladite au moins une saillie
axiale (102) étant située dans ladite zone de pres-
sion de gaz de combustion statique de pic, la pale
de turbine (64) comprenant un profil aérodynamique
(68) ayant un bord d’attaque (72) et un bord de fuite
(74), ladite zone de pression de gaz de combustion
statique de pic étant située a proximité dudit bord
d’attaque (72) dudit profil aérodynamique (68) ; et
caractérisé en ce que ladite étape (b) comprend la
formation d’un ou plusieurs trous d’air de purge (116)
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dans ladite au moins une saillie axiale (102).

Procédé selon la revendication 7, dans lequel, lors-
qu’une pluralité desdites pales de turbine (64) est
chargée sur un disque d’un rotor de turbine (11), les
bords d’attaque (100) de toutes lesdites plateformes
(80) se combinent pour former une configuration
dentelée ondulante continue de saillies axiales (102)
etde cavités axiales (104) alternées autour dudit dis-
que.

Procédé selon la revendication 7, dans lequel, lors-
qu’une pluralité desdites pales de turbine (64) est
chargée sur un disque de rotor de turbine (11), les
bords d’attaque de toutes lesdites pales de turbine
(64) se combinant pour former une configuration
dentelée ondulante continue de saillies axiales (102)
etde cavités axiales (104) alternées autour dudit dis-
que.

Procédé selon larevendication 7,8 ou 9, dans lequel
I'étape (b) comprend la formation d’un ou plusieurs
trous d’air de purge (116) dans chacune desdites
projections axiales alternées (102).



EP 2 586 974 B1

24

— |

Y

11

12 14

FIG. 1

(PRIOR ART)



FIG. 2
PRIOR ART



FIG. 3



EP 2 586 974 B1

/ )
e e
/ ' // \\ T %’?ﬁ
| ( | 94
100 102 106 96
FIG. 4

1"

102






EP 2 586 974 B1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

* US 5224822 A, Lenehan [0007]  US 2011236200 A1 [0011]

13



	bibliography
	description
	claims
	drawings
	cited references

