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Description

BACKGROUND

[0001] This invention relates to a gas turbine engine,
comprising a gas turbine engine component having an
internal cooling circuit. The internal cooling circuit may
include a cooling cavity and a rib that separates the cool-
ing cavity into separate portions.
[0002] Gas turbine engines typically include a com-
pressor section, a combustor section and a turbine sec-
tion. During operation, air is pressurized in the compres-
sor section and is mixed with fuel and burned in the com-
bustor section to generate hot combustion gases. The
hot combustion gases are communicated through the tur-
bine section, which extracts energy from the hot com-
bustion gases to power the compressor section and other
gas turbine engine loads.
[0003] Because they are commonly exposed to hot
combustion gases, many gas turbine engine compo-
nents employ internal cooling circuits that channel a ded-
icated cooling fluid for cooling regions of the component.
Thermal energy is transferred from the component to the
cooling fluid to cool the component.
[0004] US 2012/014808 A1 discloses a prior art near-
wall serpentine cooled turbine airfoil.
[0005] US 4 798 515 A discloses prior art variable noz-
zle area turbine vane cooling.
[0006] US 2013/315725 A1 discloses a prior art turbine
vane.
[0007] WO 2014/175937 A2 discloses a prior art gas
turbine engine component having a curved turbulator.
[0008] EP 3514330 discloses a prior art divided baffle
for components of gas turbine engines

SUMMARY

[0009] In accordance with a first aspect of the present
invention there is provided a gas turbine engine as
claimed in claim 1.
[0010] In a non-limiting embodiment of the foregoing,
the wall circumscribes the cooling cavity.
[0011] In a further non-limiting embodiment of any of
the foregoing embodiments, the rib is offset from a mid-
span of the airfoil.
[0012] In a further non-limiting embodiment of any of
the foregoing embodiments, the rib is defined at a location
between 10% and 90% span or between 30% and 70%
span of the airfoil.
[0013] A further non-limiting embodiment of any further
embodiments includes a plurality of cooling features de-
fined along the wall.
[0014] In a further non-limiting embodiment of any of
the foregoing embodiments, the plurality of cooling fea-
tures include pedestals that extend between opposed
surfaces of the cooling cavity.
[0015] In a further non-limiting embodiment of any of
the foregoing embodiments, the plurality of cooling fea-

tures include trip strips that protrude from surfaces of the
cooling cavity.
[0016] In a further non-limiting embodiment of any of
the foregoing embodiments, the rib is skewed in a radial
direction towards one of an inner diameter and an outer
diameter of the airfoil.
[0017] In a further non-limiting embodiment of any of
the foregoing embodiments, the first portion is an outer
diameter portion and the second portion is an inner di-
ameter portion of the cooling cavity.
[0018] In a further non-limiting embodiment of any of
the foregoing embodiments, the outer diameter portion
defines a first serpentine passage and the inner diameter
portion defines a second serpentine passage. The first
and second serpentine passages are bounded by the rib.
[0019] In a further non-limiting embodiment of any of
the foregoing embodiments, the rib is spaced apart from
leading and trailing edges of the airfoil.
[0020] In a further non-limiting embodiment of any of
the foregoing embodiments, the rib extends between
leading and trailing edges of the airfoil.
[0021] In a further non-limiting embodiment of any of
the foregoing embodiments, the first portion is circumfer-
entially offset from the second portion.
[0022] In a further non-limiting embodiment of any of
the foregoing embodiments, the rib connects between
opposing sides of the wall.
[0023] In a further non-limiting embodiment of any of
the foregoing embodiments, the rib extends in an axial
direction inside of the cooling cavity.
[0024] A further non-limiting embodiment of any further
embodiments includes a plurality of openings through
portions of the wall associated with both the first portion
and the second portion, wherein the plurality of openings
are film cooling holes.
[0025] In a further non-limiting embodiment of any fur-
ther embodiments, a mid-turbine frame includes the air-
foil.
[0026] The embodiments, examples and alternatives
of the preceding paragraphs, the claims, or the following
description and drawings, including any of their various
aspects or respective individual features, may be taken
independently or in any combination. Features described
in connection with one embodiment are applicable to all
embodiments, unless such features are incompatible.
[0027] The various features and advantages of this dis-
closure will become apparent to those skilled in the art
from the following detailed description. The drawings that
accompany the detailed description can be briefly de-
scribed as follows.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028]

Figure 1 illustrates a schematic, cross-sectional view
of a gas turbine engine.
Figure 2 illustrates a gas turbine engine component
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for a gas turbine engine according to a first embod-
iment of this disclosure.
Figure 3 illustrates a cross-sectional view through
Section A-A of Figure 2.
Figure 4 illustrates a flow separating rib of a gas tur-
bine engine component cooling circuit.
Figure 5A illustrates cooling features of the compo-
nent of Figure 2.
Figure 5B illustrates a cross-sectional view through
Section B-B of Figure 5A.
Figure 6 illustrates a gas turbine engine component
for a gas turbine engine according to a second em-
bodiment of this disclosure.
Figure 7 illustrates another flow separating rib.
Figure 8 illustrates a gas turbine engine component
for a gas turbine engine according to an embodiment
of this disclosure.
Figure 9 illustrates a gas turbine engine component
for a gas turbine engine according to another em-
bodiment of this disclosure.

DETAILED DESCRIPTION

[0029] This disclosure relates to a gas turbine engine
that comprises a component that includes an internal
cooling circuit. The cooling circuit employs one or more
cooling cavities disposed inside of the component. A flow
separating rib is positioned to divide the cooling cavity
into at least two portions. The cooling cavity may be fed
with separate cooling fluids at opposite sides of the cavity.
These opposite fluid flows are fluidly isolated between
the first portion and the second portion by the rib in order
to maintain a constant fluid flow within each portion even
where pressure differentials may exist between the op-
posite sides. A more evenly cooled part is achieved by
maintaining constant fluid flows within each portion of the
cooling cavity. These and other features are discussed
in greater detail herein.
[0030] Figure 1 schematically illustrates a gas turbine
engine 20. The gas turbine engine 20 is disclosed herein
as a two-spool turbofan that generally incorporates a fan
section 22, a compressor section 24, a combustor section
26 and a turbine section 28. Alternative engines might
include an augmenter section (not shown) among other
systems or features. The fan section 22 drives air along
a bypass flow path B in a bypass duct defined within a
nacelle 15, while the compressor section 24 drives air
along a core flow path C for compression and communi-
cation into the combustor section 26 then expansion
through the turbine section 28. Although depicted as a
two-spool turbofan gas turbine engine in the disclosed
non-limiting embodiment, it should be understood that
the concepts described herein are not limited to use with
two-spool turbofans as the teachings may be applied to
other types of turbine engines including three-spool ar-
chitectures.
[0031] The exemplary engine 20 generally includes a
low speed spool 30 and a high speed spool 32 mounted

for rotation about an engine central longitudinal axis A
relative to an engine static structure 36 via several bear-
ing systems 38. It should be understood that various
bearing systems 38 at various locations may alternatively
or additionally be provided, and the location of the bearing
systems 38 may be varied as appropriate to the applica-
tion.
[0032] The low speed spool 30 generally includes an
inner shaft 40 that interconnects a fan 42, a first (or low)
pressure compressor 44 and a first (or low) pressure tur-
bine 46. The inner shaft 40 is connected to the fan 42
through a speed change mechanism, which in exemplary
gas turbine engine 20 is illustrated as a geared architec-
ture 48 to drive the fan 42 at a lower speed than the low
speed spool 30. The high speed spool 32 includes an
outer shaft 50 that interconnects a second (or high) pres-
sure compressor 52 and a second (or high) pressure tur-
bine 54. A combustor 56 is arranged in exemplary gas
turbine 20 between the high pressure compressor 52 and
the high pressure turbine 54. A mid-turbine frame 57 of
the engine static structure 36 is arranged generally be-
tween the high pressure turbine 54 and the low pressure
turbine 46. The mid-turbine frame 57 further supports
bearing systems 38 in the turbine section 28. The inner
shaft 40 and the outer shaft 50 are concentric and rotate
via the bearing systems 38 about the engine central lon-
gitudinal axis A which is collinear with their longitudinal
axes.
[0033] The core airflow is compressed by the low pres-
sure compressor 44 then the high pressure compressor
52, mixed and burned with fuel in the combustor 56, then
expanded over the high pressure turbine 54 and low pres-
sure turbine 46. The mid-turbine frame 57 includes air-
foils 59 which are in the core airflow path C. The turbines
46, 54 rotationally drive the respective low speed spool
30 and high speed spool 32 in response to the expansion.
It will be appreciated that each of the positions of the fan
section 22, compressor section 24, combustor section
26, turbine section 28, and fan drive gear system 48 may
be varied. For example, gear system 48 may be located
aft of combustor section 26 or even aft of turbine section
28, and fan section 22 may be positioned forward or aft
of the location of gear system 48.
[0034] The engine 20 in one example is a high-bypass
geared aircraft engine. In a further example, the engine
20 bypass ratio is greater than about six (6), with an ex-
ample embodiment being greater than about ten (10),
the geared architecture 48 is an epicyclic gear train, such
as a planetary gear system or other gear system, with a
gear reduction ratio of greater than about 2.3 and the low
pressure turbine 46 has a pressure ratio that is greater
than about five. In one disclosed embodiment, the engine
20 bypass ratio is greater than about ten (10:1), the fan
diameter is significantly larger than that of the low pres-
sure compressor 44, and the low pressure turbine 46 has
a pressure ratio that is greater than about five 5:1. Low
pressure turbine 46 pressure ratio is pressure measured
prior to inlet of low pressure turbine 46 as related to the
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pressure at the outlet of the low pressure turbine 46 prior
to an exhaust nozzle. The gear system 48 may be an
epicycle gear train, such as a planetary gear system or
other gear system, with a gear reduction ratio of greater
than about 2.3:1. It should be understood, however, that
the above parameters are only exemplary of one embod-
iment of a geared architecture engine and that the
present invention is applicable to other gas turbine en-
gines including direct drive turbofans and turboshafts.
[0035] A significant amount of thrust is provided by the
bypass flow B due to the high bypass ratio. The fan sec-
tion 22 of the engine 20 is designed for a particular flight
condition -- typically cruise at about 0.8 Mach and about
35,000 feet (10,668 meters). The flight condition of 0.8
Mach and 35,000 ft, with the engine at its best fuel con-
sumption - also known as "bucket cruise Thrust Specific
Fuel Consumption (’TSFC’)" - is the industry standard
parameter of lbm of fuel being burned divided by lbf of
thrust the engine produces at that minimum point. "Low
fan pressure ratio" is the pressure ratio across the fan
blade alone, without a Fan Exit Guide Vane ("FEGV")
system. The low fan pressure ratio as disclosed herein
according to one non-limiting embodiment is less than
about 1.45. "Low corrected fan tip speed" is the actual
fan tip speed in ft/sec divided by an industry standard
temperature correction of [(Tram °R) / (518.7 °R)]0.5. The
"Low corrected fan tip speed" as disclosed herein ac-
cording to one non-limiting embodiment is less than
about 1,150 ft/second (350.5 meters/second).
[0036] Each of the compressor section 24 and the tur-
bine section 28 may include alternating rows of rotor as-
semblies and vane assemblies (shown schematically)
that define a plurality of stages 31 of the compressor
section 24 and a plurality of stages 33 of the turbine sec-
tion 28. For example, the rotor assemblies can carry a
plurality of rotating blades 25, while each vane assembly
can carry a plurality of vanes 27 that extend into the core
flow path C. The blades 25 may either create or extract
energy in the form of pressure from the core airflow as it
is communicated along the core flow path C. The vanes
27 direct the core airflow to the blades 25 to either add
or extract energy.
[0037] Figure 2 illustrates a component 60 that is in-
corporated into a gas turbine engine, such as one or more
airfoils including blades 25, vanes 27 or airfoils 59 of the
gas turbine engine 20 of Figure 1. In this non-limiting
embodiment, the component 60 is represented as a tur-
bine vane, which can be utilized in a stage 33 of the high
pressure turbine 54 or low pressure turbine 46, for ex-
ample. However, the teachings of this disclosure are not
limited to turbine vanes and could extend to other com-
ponents of a gas turbine engine, including but not limited
to, other vanes, blades, blade outer air seals (BOAS)
(see, for example, the BOAS illustrated in Figure 6), or
other components such as a blade or vane of the com-
pressor section 24.
[0038] In one embodiment, the component 60 includes
an outer platform 62, an inner platform 64, and an airfoil

66 that extends in a chordwise direction X between lead-
ing and trailing edges L/E, T/E, in a radial direction R
between the outer platform 62 and the inner platform 64,
and in a thickness direction T between pressure and suc-
tion sides P, S. The thickness direction T is generally
perpendicular to the chordwise and radial directions X,
R. The outer platform 62 connects the component 60 to
an engine casing (not shown) and the inner platform 64
affixes a radially inboard portion of the component 60 to
securely position the component 60 within the core flow
path C.
[0039] The component 60 can include one or more in-
ternal cooling cavities 72 that are disposed inside of the
component 60. In one embodiment, the cooling cavities
72 extend inside of the airfoil 66 of the component 60. In
another embodiment, one or more cooling cavities may
extend inside a body or platform portion of the compo-
nent, such as in components that do not have an airfoil
(e.g., a BOAS, liner, panel, etc.).
[0040] The internal cooling cavities 72 define a cooling
circuit 74 for cooling the component 60. The illustrated
cooling circuit 74 represents but one non-limiting exam-
ple of many potential cooling circuits. In other words, the
component 60 could be manufactured to include various
alternatively shaped and sized cooling passages as part
of an internal circuitry within the scope of this disclosure.
[0041] Figure 3 illustrates a portion of the cooling circuit
74 described in Figure 2. In this embodiment, a cross-
section through a cooling cavity 72 is depicted. The cool-
ing cavity 72 is generally surrounded or circumscribed
by a wall 80. Opposing sides 90, 92 of the wall 80 define
flow boundaries of the cooling cavity 72. The wall 80 may
embody any of a variety of sizes and shapes within the
scope of this disclosure.
[0042] A rib 82 may axially extend inside of the cooling
cavity 72 to separate the cooling cavity 72 into a first
portion 84 and a second portion 86. In one embodiment,
the first portion 84 is an outer diameter portion of the
cooling cavity 72 and the second portion 86 is an inner
diameter portion. However, other configurations are also
contemplated as being within the scope of this disclosure,
including but not limited to circumferentially spaced por-
tions such that the first portion 84 is circumferentially off-
set from the second portion 86 (see, e.g., Figure 6) and
axially spaced portions (see, e.g., Figure 7).
[0043] Rib 82 can be defined at various span positions
of the airfoil 66 relative to the radial direction R. Span
position may be relative to the inner platform 64, such as
0% span at the inner platform 64 and 100% span at outer
platform 62 (or a tip of blade 25). In an embodiment, rib
82 is defined at about 50% span (i.e., mid-span position).
In other embodiments, rib 82 is defined at a location be-
tween 10-90% span, or more narrowly between 30-70%
span such that rib 82 is radially offset from the mid-span
position. The rib 82 can be situated relatively closer to
one of the platforms 62, 64 to vary the relative sizes of
the first and second portions 84, 86 of the cooling cavity
72.
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[0044] In one embodiment, the rib 82 extends between
the opposing sides 90, 92 of the wall 80 to completely
seal and separate the first portion 84 of the cooling cavity
72 from the second portion 86 of the cooling cavity 72.
Said another way, the rib 82 is a solid flow separator that
fluidly isolates the first portion 84 from the second portion
86 of the cooling cavity 72.
[0045] The rib 82 may be positioned at a mid-span M
of the cooling cavity 72. The actual location of the rib 82
could vary part-by-part and may depend on pressure dif-
ferentials that exist between the first portion 84 and the
second portion 86 of the cooling cavity 72, among other
factors.
[0046] In one embodiment, the cooling cavity 72 is a
dual-fed cavity that is fed with a cooling fluid at both of
its opposite sides (i.e., fed from two distinct locations).
In embodiments, the first and second portions 84, 86 of
the cooling cavity 72 are fed from distinct first and second
coolant sources 35, 37 that communicate coolant from
different locations. The first and second coolant sources
35, 37 are separate and distinct from the component 60.
The first portion 84 of the cooling cavity 72 is fed with a
first cooling fluid F1 from the first coolant source 35, such
as a first bleed airflow from a first stage 31A of the com-
pressor section 24 (Figure 1), and the second portion 86
of the cooling cavity 72 may is with a second cooling fluid
F2 from the second coolant source 37, such as a second
bleed airflow from a second, different stage 31B of the
compressor section 24 (Figure 1). In other words, the
cooling fluids F1 and F2 are separate from one another.
[0047] The first and second coolant sources 35, 37 can
be defined by various locations or components of the
engine 20. In embodiments, one of the first and second
bleed airflows is supplied by a first stage 31A of the com-
pressor section 24, and another one of the first and sec-
ond bleed airflows is supplied by a second stage 31B of
the compressor section 24. In some embodiments, the
first stage 31A is an upstream stage of high pressure
compressor 52 that supplies the cooling fluid F1 at a rel-
atively low pressure, including a forwardmost or interme-
diate stage, and the second stage 31B is a downstream
stage of the high pressure compressor 52 at a relatively
higher pressure than the first stage 31A, such as an in-
termediate or aftmost stage. In an example outside the
scope of the invention, the first coolant source 35 supplies
the cooling fluid F1 from the bypass flow path B at a
relatively lower pressure and temperature than the sec-
ond coolant source 37. In embodiments, the coolant
source 35/37 is a stage 31 of the low pressure compres-
sor 44 or another portion of the engine 20. In yet another
embodiment, the coolant source 35/37 is a stage 33 of
the turbine section 28, such as a first stage 33A and a
second stage 33B of the turbine section 28. One of first
and second stages 33A, 33B can be an upstream stage
of the turbine section 28, such as a stage of the high
pressure turbine 54, and another one of the first and sec-
ond stages 33A, 33B can be a downstream stage of the
turbine section 28, such as a stage of the low pressure

turbine 46.
[0048] In the embodiment illustrated in Figure 3, an
inlet 85 of the first portion 84 of the cooling cavity 72 is
positioned in a relatively high pressure area and an inlet
87 of the second portion 86 of the cooling cavity 72 is
positioned at a relatively low pressure area. Of course,
an opposite configuration is also possible in which the
inlet 85 of the first portion 84 is located at a relatively low
pressure area and the inlet 87 of the second portion 86
is within a relatively high pressure area (see Figure 4).
Despite the pressure differentials that may exist at the
inlets 85, 87, flow of the first and second cooling fluids
F1, F2 remains constant within both the first portion 84
and the second portion 86 because these portions are
sealed from one another by the rib 82. Maintaining con-
sistent flow in this manner results in relatively consistent
Mach numbers, pressure losses, heat transfer and metal
temperatures throughout the cooling cavity 72. In other
words, the component 60 is more evenly cooled by virtue
of the flow separating rib 82.
[0049] A plurality of openings 96 may extend through
portions of the wall 80 associated with both the first por-
tion 84 and the second portion 86 of the cooling cavity
72. The cooling fluids F1, F2 that are circulated in the
first and second portions 84, 86, respectively, may be
expelled through the openings 96. In one embodiment,
the openings 96 are film cooling holes. In another em-
bodiment, the openings 96 are slots. Any type of opening
may extend through the wall 80 for expelling the cooling
fluids F1, F2 from the cooling cavity 72.
[0050] Referring to Figures 5A and 5B, one or more
cooling features 93 are defined along the wall 80. The
cooling features 93 can extend from surfaces of the wall
80, such as one of sides 90, 92, and into the first and/or
second portions 84, 86 of the cooling cavity 72. The cool-
ing features 93 can be situated to provide additional sur-
face area for convective cooling and/or direct or meter
fluid flow within or through localized regions of the first
and/or second portions 84, 86. Example cooling features
93 can include pedestals 93A extending between op-
posed surfaces of the cooling cavity 72, for example. Oth-
er cooling features 93 can include features having a
curved or complex geometry such as teardrop shaped
features 93B to direct flow through the cooling cavity 72,
and sinusoidal shaped features 93C and trip strips 93D
protruding from surfaces of the cooling cavity 72 to cause
turbulence in the flow of cooling fluid F1/F2. Other exam-
ple cooling features 93 can include recesses such as
dimples 93E extending inwardly from surfaces of the wall
80.
[0051] Figure 6 illustrates another component 160 that
is incorporated into a gas turbine engine. In this disclo-
sure, like reference numbers designate like elements
where appropriate and reference numerals with the ad-
dition of 100 or multiples thereof designate modified el-
ements that are understood to incorporate the same fea-
tures and benefits of the corresponding original ele-
ments.
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[0052] In this embodiment, the component 160 is rep-
resented as a BOAS. The BOAS can be situated adjacent
to a tip of one the blades 25 and can be utilized to seal
or otherwise bound the core flow path C (Figure 1), for
example. The component 160 includes a body 161 hav-
ing a radially inner face 163 and a radially outer face 165.
The radially inner face 163 and the radially outer face
165 extend circumferentially between a first mate face
167 and a second mate face 169 and extend axially be-
tween a leading edge 171 and a trailing edge 173.
[0053] A cooling cavity 172 may be disposed inside
the body 161. The cooling cavity 172 of this embodiment
circumferentially extends between the first mate face 167
and the second mate face 169. A wall 180 may extend
about the cooling cavity 172. The cooling cavity 172 is
divided into a first portion 184 and a second portion 186
by a rib 182. The rib 182 fluidly isolates the first portion
184 from the second portion 186.
[0054] The first portion 184 of the cooling cavity 172
may be fed with a first cooling fluid F1 at a location ad-
jacent to the first mate face 167 and the second portion
186 may be fed with a second cooling fluid F2 at a location
adjacent to the second mate face 169. The rib 182 is
adapted to maintain these split flows at relatively constant
flow levels despite potential pressure differentials that
may exist between the first mate face 167 and the second
mate face 169.
[0055] Figure 8 illustrates another component 260 that
can be incorporated into a gas turbine engine. In the il-
lustrated embodiment, the component includes an airfoil
266 that extends in a chordwise direction X between lead-
ing and trailing edges L/E, T/E. Rib 282 extends in the
chordwise direction X between the leading and trailing
edges L/E, T/E to fluidly isolate first and second portions
284, 286 such that the cooling fluids F1, F2 do not intermix
in cooling cavity 272.
[0056] One or more radially extending ribs 295 extend
from walls 280 to establish serpentine passages in first
and second portions 284, 286. One or more of the ribs
295 can extend or be spaced apart from rib 282 to define
sections of the respective serpentine passages, with rib
282 bounding each of the serpentine passages. In the
illustrated embodiment of Figure 8, rib 282 has a major
component that extends in the chordwise direction X, and
ribs 295 each have a major component that extends in
a radial direction R.
[0057] An axis E1 of rib 82 can be oriented relative to
an axis E2 that extends in the radially direction R through
the airfoil 266 to establish a radial angle α. In embodi-
ments, the axis E1 is substantially perpendicular to the
axis E2. In other embodiments, the angle α is non-per-
pendicular such that the axis E1 has a component that
extends in the radial direction R and the axis E1 is skewed
toward an inner diameter 266A or an outer diameter 266B
of the airfoil 266. The axis E1 can be skewed to adjust a
pressure of the cooling fluid F1, F2 that is discharged by
opening(s) 296. In embodiments, the radial angle α is
between 10-30° or between 70-90°.

[0058] Figure 9 illustrates yet another component 360
that can be incorporated into a gas turbine engine. In the
illustrated embodiment, the component includes an airfoil
366 including a rib 382 that fluidly isolates first and sec-
ond portions 384, 386 of cooling cavity 372. Rib 382
spans between ribs 395 and is spaced apart from leading
and trailing edges L/E, T/E. Flow of cooling fluids F1, F2
can be directed from inlets 385, 387 and towards the rib
382. Wall 380 can include one or more openings 396 to
expel the cooling fluids F1, F2 from the first and second
portions 384, 386 of the internal cavity 372 to provide film
cooling, for example.
[0059] Although the different non-limiting embodi-
ments are illustrated as having specific components, the
embodiments of this disclosure are not limited to those
particular combinations. It is possible to use some of the
components or features from any of the non-limiting em-
bodiments in combination with features or components
from any of the other non-limiting embodiments.
[0060] It should be understood that like reference nu-
merals identify corresponding or similar elements
throughout the several drawings.
[0061] A worker of ordinary skill in the art would under-
stand that certain modifications could come within the
scope of this invention as defined by the appended
claims.

Claims

1. A gas turbine engine (20) comprising a component
(60, 260, 360), the component comprising:

a wall (80, 280, 380) that extends about a cooling
cavity (72, 272, 372), wherein said cooling cavity
(72, 272, 372) is a dual-fed cavity that is fed from
at least two different locations; and
a rib (82, 282, 382) that separates said cooling
cavity (72, 272, 372) into a first portion (84, 284,
384) and a second portion (86, 286, 386) that is
fluidly isolated from said first portion (84, 284,
384), wherein the component (60, 260, 360) is
an airfoil (66, 266, 366),

characterised in that:
said first portion (84, 284, 384) is fed with a first cool-
ing fluid (F1) from a first coolant source (35), and
said second portion (86, 286, 386) is fed with a sec-
ond, different cooling fluid (F2) from a second coolant
source (37), the first and second coolant sources
(35, 37) being separate and distinct from the com-
ponent (60, 260, 360), and said first and second cool-
ant sources (35, 37) are stages of a compressor sec-
tion (24) or a turbine section (28) of the gas turbine
engine (20).

2. The gas turbine engine (20) as recited in claim 1,
wherein said wall (80, 280, 380) circumscribes said
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cooling cavity (72, 272, 372).

3. The gas turbine engine (20) as recited in claim 1 or
2, wherein said rib (82, 282, 382) is offset from a
midspan (M) of said airfoil (66, 266, 366).

4. The gas turbine engine (20) as recited in claim 1, 2,
or 3, wherein said rib (82, 282, 382) is defined at a
location between 10% and 90% span or between
30% and 70% span of said airfoil (66, 266, 366).

5. The gas turbine engine (20) as recited in any pre-
ceding claim, further comprising a plurality of cooling
features (93) defined along said wall (80, 280, 380).

6. The gas turbine engine (20) of claim 5, wherein said
plurality of cooling features (93) includes:

pedestals (93A) that extend between opposed
surfaces of said cooling cavity (72, 272, 372); or
trip strips (93D) that protrude from surfaces of
said cooling cavity (72, 272, 372).

7. The gas turbine engine (20) as recited in any pre-
ceding claim, wherein said rib (82, 282, 382) is
skewed in a radial direction towards one of an inner
diameter (266A) and an outer diameter (266B) of
said airfoil (66, 266, 366).

8. The gas turbine engine (20) as recited in any pre-
ceding claim, wherein said first portion (84, 284, 384)
is an outer diameter portion and said second portion
(86, 286, 386) is an inner diameter portion of said
cooling cavity (72, 272, 372).

9. The gas turbine engine (20) as recited in claim 8,
wherein said outer diameter portion defines a first
serpentine passage and said inner diameter portion
defines a second serpentine passage, the first and
second serpentine passages bounded by said rib
(82, 282, 382).

10. The gas turbine engine (20) as recited in claim 8 or
9, wherein said rib (82, 282, 382) is spaced apart
from leading and trailing edges (L/E, T/E) of said
airfoil (66, 266, 366),
or wherein said rib (82, 282, 382) extends between
leading and trailing edges (L/E, T/E) of said airfoil
(66, 266, 366).

11. The gas turbine engine (20) as recited in any pre-
ceding claim, wherein said first portion (84, 284, 384)
is circumferentially offset from said second portion
(86, 286, 386).

12. The gas turbine engine (20) as recited in any pre-
ceding claim, wherein said rib (82, 282, 382) con-
nects between opposing sides (90, 92) of said wall

(80, 280, 380).

13. The gas turbine engine (20) as recited in any pre-
ceding claim, wherein said rib (82, 282, 382) extends
in an axial direction inside of said cooling cavity (72,
272, 372).

14. The gas turbine engine (20) as recited in any pre-
ceding claim, comprising a plurality of openings (96,
296, 396) through portions of said wall (80, 280, 380)
associated with both said first portion (84, 284, 384)
and said second portion (86, 286, 386), wherein said
plurality of openings (96, 296, 396) are film cooling
holes.

15. The gas turbine engine as recited in any preceding
claim, further comprising a mid-turbine frame (57)
that includes said airfoil (66, 266, 366).

Patentansprüche

1. Gasturbinentriebwerk (20), das eine Komponente
(60, 260, 360) umfasst, wobei die Komponente Fol-
gendes umfasst:

eine Wand (80, 280, 380), die sich um einen
Kühlhohlraum (72, 272, 372) erstreckt, wobei
der Kühlhohlraum (72, 272, 372) ein doppelt ge-
speister Hohlraum ist, der von mindestens zwei
unterschiedlichen Stellen gespeist wird; und
eine Rippe (82, 282, 382), die den Kühlhohlraum
(72, 272, 372) in einen ersten Abschnitt (84, 284,
384) und einen zweiten Abschnitt (86, 286, 386)
trennt, der von dem ersten Abschnitt (84, 284,
384) fluidmäßig isoliert ist, wobei die Kompo-
nente (60, 260, 360) ein Tragflächenprofil (66,
266, 366) ist, dadurch gekennzeichnet, dass:
der erste Abschnitt (84, 284, 384) mit einem ers-
ten Kühlfluid (F1) von einer ersten Kühlmittel-
quelle (35) gespeist wird, und der zweite Ab-
schnitt (86, 286, 386) mit einem zweiten, unter-
schiedlichen Kühlfluid (F2) von einer zweiten
Kühlmittelquelle (37) gespeist wird, wobei die
erste und die zweite Kühlmittelquelle (35, 37)
separat und von der Komponente (60, 260, 360)
getrennt sind, und die erste und die zweite Kühl-
mittelquelle (35, 37) Stufen eines Verdichterteil-
abschnitts (24) oder eines Turbinenteilab-
schnitts (28) des Gasturbinentriebwerks (20)
sind.

2. Gasturbinentriebwerks (20) nach Anspruch 1, wobei
die Wand (80, 280, 380) den Kühlhohlraum (72, 272,
372) umschreibt.

3. Gasturbinentriebwerk (20) nach Anspruch 1 oder 2,
wobei die Rippe (82, 282, 382) von einer Mittelspan-
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ne (M) des Tragflächenprofils (66, 266, 366) versetzt
ist.

4. Gasturbinentriebwerk (20) nach Anspruch 1, 2 oder
3, wobei die Rippe (82, 282, 382) an einer Stelle
zwischen 10 % und 90 % Spannweite oder zwischen
30 % und 70 % Spannweite des Tragflächenprofils
(66, 266, 366) definiert ist.

5. Gasturbinentriebwerk (20) nach einem vorstehen-
den Anspruch, die ferner eine Vielzahl von Kühlein-
richtungen (93), die entlang der Wand (80, 280, 380)
definiert sind, umfasst.

6. Gasturbinentriebwerk (20) nach Anspruch 5, wobei
die Vielzahl von Kühleinrichtungen (93) Folgendes
enthält:

Sockel (93A), die sich zwischen entgegenge-
setzten Oberflächen des Kühlhohlraums (72,
272, 372) erstrecken; oder
Stolperstreifen (93D), die von Oberflächen des
Kühlhohlraums (72, 272, 372) vorragen.

7. Gasturbinentriebwerk (20) nach einem vorstehen-
den Anspruch, wobei die Rippe (82, 282, 382) in ei-
ner radialen Richtung zu einem von einem Innen-
durchmesser (266A) und einem Außendurchmesser
(266B) des Luftprofils (66, 266, 366) geneigt ist.

8. Gasturbinentriebwerk (20) nach einem vorstehen-
den Anspruch, wobei der erste Abschnitt (84, 284,
384) ein Außendurchmesserabschnitt ist, und der
zweite Abschnitt (86, 286, 386) ein Innendurchmes-
serabschnitt des Kühlhohlraums (72, 272, 372) ist.

9. Gasturbinentriebwerk (20) nach Anspruch 8, wobei
der Außendurchmesserabschnitt einen ersten Ser-
pentinenkanal definiert, und der Innendurchmesser-
abschnitt einen zweiten Serpentinenkanal definiert,
wobei der erste und der zweite Serpentinenkanal
durch die Rippe (82, 282, 382) begrenzt sind.

10. Gasturbinentriebwerk (20) nach Anspruch 8 oder 9,
wobei die Rippe (82, 282, 382) von Vorder- und Hin-
terkanten (L/E, T/E) des Tragflächenprofils (66, 266,
366) beabstandet ist,
oder wobei sich die Rippe (82, 282, 382) zwischen
Vorder- und Hinterkanten (L/E, T/E) des Tragflä-
chenprofils (66, 266, 366) erstreckt.

11. Gasturbinentriebwerk (20) nach einem vorstehen-
den Anspruch, wobei der erste Abschnitt (84, 284,
384) in Umfangsrichtung von dem zweiten Abschnitt
(86, 286, 386) versetzt ist.

12. Gasturbinentriebwerk (20) nach einem vorstehen-
den Anspruch, wobei die Rippe (82, 282, 382) zwi-

schen entgegengesetzten Seiten (90, 92) der Wand
(80, 280, 380) verbindet.

13. Gasturbinentriebwerk (20) nach einem vorstehen-
den Anspruch, wobei sich die Rippe (82, 282, 382)
in einer axialen Richtung innerhalb des Kühlhohl-
raums (72, 272, 372) erstreckt.

14. Gasturbinentriebwerk (20) nach einem vorstehen-
den Anspruch, die eine Vielzahl von Öffnungen (96,
296, 396) durch Abschnitte der Wand (80, 280, 380)
umfasst, die sowohl mit dem ersten Abschnitt (84,
284, 384) als auch dem zweiten Abschnitt (86, 286,
386) assoziiert sind, wobei die Vielzahl von Öffnun-
gen (96, 296, 396) Filmkühllöcher sind.

15. Gasturbinentriebwerk nach einem vorstehenden
Anspruch, die ferner einen mittleren Turbinenrah-
men (57), der das Tragflächenprofil (66, 266, 366)
beinhaltet, umfasst.

Revendications

1. Moteur à turbine à gaz (20) comprenant un compo-
sant (60, 260, 360), le composant comprenant :

une paroi (80, 280, 380) qui s’étend autour d’une
cavité de refroidissement (72, 272, 372), dans
lequel ladite cavité de refroidissement (72, 272,
372) est une cavité à double alimentation qui est
alimentée à partir d’au moins deux emplace-
ments différents ; et
une nervure (82, 282, 382) qui sépare ladite ca-
vité de refroidissement (72, 272, 372) en une
première partie (84, 284, 384) et une seconde
partie (86, 286, 386) qui est isolée fluidiquement
de ladite première partie (84, 284, 384), dans
lequel le composant (60, 260, 360) est un profil
aérodynamique (66, 266, 366), caractérisé en
ce que :
ladite première partie (84, 284, 384) est alimen-
tée par un premier fluide de refroidissement (F1)
provenant d’une première source de fluide de
refroidissement (35), et ladite seconde partie
(86, 286, 386) est alimentée par un second fluide
de refroidissement différent (F2) d’une seconde
source de fluide de refroidissement (37), les pre-
mière et seconde sources de fluide de refroidis-
sement (35, 37) étant séparées et distinctes du
composant (60, 260, 360), et lesdites première
et seconde sources de fluide de refroidissement
(35, 37) sont des étages d’une section de com-
presseur (24) ou d’une section de turbine (28)
du moteur à turbine à gaz (20).

2. Moteur à turbine à gaz (20) selon la revendication
1, dans lequel ladite paroi (80, 280, 380) circonscrit
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ladite cavité de refroidissement (72, 272, 372).

3. Moteur à turbine à gaz (20) selon la revendication 1
ou 2, dans lequel ladite nervure (82, 282, 382) est
décalée par rapport à une mi-portée (M) dudit profil
aérodynamique (66, 266, 366).

4. Moteur à turbine à gaz (20) selon la revendication
1, 2 ou 3, dans lequel ladite nervure (82, 282, 382)
est définie à un emplacement d’une étendue com-
prise entre 10 % et 90 % ou d’une étendue comprise
entre 30 % et 70 % dudit profil aérodynamique (66,
266, 366).

5. Moteur à turbine à gaz (20) selon une quelconque
revendication précédente, comprenant en outre une
pluralité d’éléments de refroidissement (93) définis
le long de ladite paroi (80, 280, 380) .

6. Moteur à turbine à gaz (20) selon la revendication
5, dans lequel ladite pluralité d’éléments de refroi-
dissement (93) comporte :

des socles (93A) qui s’étendent entre des sur-
faces opposées de ladite cavité de refroidisse-
ment (72, 272, 372) ; ou
des bandes de déclenchement (93D) qui dépas-
sent des surfaces de ladite cavité de refroidis-
sement (72, 272, 372).

7. Moteur à turbine à gaz (20) selon une quelconque
revendication précédente, dans lequel ladite nervure
(82, 282, 382) est inclinée dans une direction radiale
vers l’un d’un diamètre interne (266A) et d’un dia-
mètre externe (266B) dudit profil aérodynamique
(66, 266, 366).

8. Moteur à turbine à gaz (20) selon une quelconque
revendication précédente, dans lequel ladite premiè-
re partie (84, 284, 384) est une partie de diamètre
externe et ladite seconde partie (86, 286, 386) est
une partie de diamètre interne de ladite cavité de
refroidissement (72, 272, 372).

9. Moteur à turbine à gaz (20) selon la revendication
8, dans lequel ladite partie de diamètre externe dé-
finit un premier passage en serpentin et ladite partie
de diamètre interne définit un second passage en
serpentin, les premier et second passages en ser-
pentin étant délimités par ladite nervure (82, 282,
382).

10. Moteur à turbine à gaz (20) selon la revendication 8
ou 9, dans lequel ladite nervure (82, 282, 382) est
espacée des bords d’attaque et de fuite (L/E, T/E)
dudit profil aérodynamique (66, 266, 366),
ou dans lequel ladite nervure (82, 282, 382) s’étend
entre des bords d’attaque et de fuite (L/E, T/E) dudit

profil aérodynamique (66, 266, 366).

11. Moteur à turbine à gaz (20) selon une quelconque
revendication précédente, dans lequel ladite premiè-
re partie (84, 284, 384) est circonférentiellement dé-
calée de ladite seconde partie (86, 286, 386).

12. Moteur à turbine à gaz (20) selon une quelconque
revendication précédente, dans lequel ladite nervure
(82, 282, 382) se raccorde entre des côtés opposés
(90, 92) de ladite paroi (80, 280, 380).

13. Moteur à turbine à gaz (20) selon une quelconque
revendication précédente, dans lequel ladite nervure
(82, 282, 382) s’étend dans une direction axiale à
l’intérieur de ladite cavité de refroidissement (72,
272, 372).

14. Moteur à turbine à gaz (20) selon une quelconque
revendication précédente, comprenant une pluralité
d’ouvertures (96, 296, 396) à travers des parties de
ladite paroi (80, 280, 380) associées à la fois à ladite
première partie (84, 284, 384) et à ladite seconde
partie (86, 286, 386), dans lequel ladite pluralité
d’ouvertures (96, 296, 396) sont des trous de refroi-
dissement de film.

15. Moteur à turbine à gaz selon une quelconque reven-
dication précédente, comprenant en outre un châs-
sis de turbine intermédiaire (57) qui comporte ledit
profil aérodynamique (66, 266, 366) .
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