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( 57 ) ABSTRACT 
An internally cooled component for a gas turbine engine 
includes a component having one or more exterior walls 
defining an internal component cavity configured for a 
cooling airflow to flow therethrough . An internal component 
rib extends into the internal component cavity from the one 
or more exterior walls . An insert is positioned in the internal 
component cavity , and a flow discourager is positioned at the 
insert and is configured to prevent the cooling airflow from 
flowing past the internal component rib . 

18 Claims , 6 Drawing Sheets 
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THERMAL GRADIENT REDUCING DEVICE therebetween . The internal vane cavity is configured for a 
FOR GAS TURBINE ENGINE COMPONENT cooling airflow to flow therethrough . An internal vane rib 

extends into the internal vane cavity from one or more of the 
BACKGROUND pressure side or the suction side . A vane insert is positioned 

5 in the internal vane cavity , and a flow discourager is posi 
Exemplary embodiments of the present disclosure pertain tioned at the vane insert and is configured to prevent the 

to the art of gas turbine engines , and more particularly to cooling airflow from flowing past the internal vane rib . 
internally - cooled components of gas turbine engines . Additionally or alternatively , in this or other embodiments 
Components of gas turbine engines , for example , turbine the flow discourager is retained in an insert pocket of the 

vanes or the like , are subjected to high temperatures during 10 vane insert . 
operation of the gas turbine engine , which limits the service Additionally or alternatively , in this or other embodiments 
life of the components . Through combinations of material the insert pocket includes one or more tabs to retain the flow 
selection and internal cooling of the comp Its via a discourager at the insert pocket . 
cooling airflow the service life may be extended . In order to Additionally or alternatively , in this or other embodiments 
meet cooling air requirements for components in the turbine , 15 the vane insert urges the flow discourager into contact with 
a solution of interest in the industry is switching from single one or more of the pressure side the suction side or the 
crystal Ni - based superalloys to high temperature materials internal vane rib . 
capable of exposure to absolute temperatures hundreds of Additionally or alternatively , in this or other embodiments 
degrees in excess of current capabilities . Often these higher the flow discourager extends along the insert from the 
temperature materials , however , have significantly reduced 20 pressure side , along the internal vane rib and to the suction 
allowable stresses during operation . For components such as side . 
turbine vanes , the thermo - mechanical stresses experienced Additionally or alternatively , in this or other embodiments 
are often heavily weighted towards thermally induced the insert is hollow . 
stresses arising from thermal gradients within the part , for Additionally or alternatively , in this or other embodiments 
example , between an outer component surface exposed to 25 the flow discourager is one of a rope seal or a fabric seal . 
the hot gas path or the gas turbine engine and an inner Additionally or alternatively , in this or other embodiments 
component surface exposed to the cooling airflow inside of the flow discourager is formed from a metallic material or a 
the component . ceramic material . 

Additionally or alternatively , in this or other embodiments 
BRIEF DESCRIPTION 30 the flow discourager is formed integral to the insert . 

Additionally or alternatively , in this or other embodiments 
In one embodiment , an internally cooled component for a a cover plate is positioned at the turbine vane to redirect the 

gas turbine engine includes a component having one or more cooling airflow through the turbine vane . 
exterior walls defining an internal component cavity con- In yet another embodiment , a gas turbine engine includes 
figured for a cooling airflow to flow therethrough . An 35 a combustor and one or more internally cooled components 
internal component rib extends into the internal component in flow communication with the combustor . The one or more 
cavity from the one or more exterior walls . An insert is internally cooled components includes a component having 
positioned in the internal component cavity , and a flow one or more exterior walls defining an internal component 
discourager is positioned at the insert and is configured to cavity configured for a cooling airflow to flow therethrough , 
prevent the cooling airflow from flowing past the internal 40 and an internal component rib extending into the internal 
component rib . component cavity from the one or more exterior walls . An 

Additionally or alternatively , in this or other embodiments insert is positioned in the internal component cavity , and a 
the flow discourager is retained in an insert pocket of the flow discourager is positioned at the insert configured to 
insert . prevent the cooling airflow from flowing past the internal 

Additionally or alternatively , in this or other embodiments 45 component rib . 
the insert pocket includes one or more tabs to retain the flow Additionally or alternatively , in this or other embodiments 
discourager at the insert pocket . the flow discourager is retained in an insert pocket of the 

Additionally or alternatively , in this or other embodiments insert and the insert pocket includes one or more tabs to 
the flow discourager is formed integral to the insert . retain the flow discourager at the insert pocket . 

Additionally or alternatively , in this or other embodiments 50 
the flow discourager is one of a rope seal or a fabric seal . BRIEF DESCRIPTION OF THE DRAWINGS 

Additionally or alternatively , in this or other embodiments 
the insert urges the flow discourager into contact with one or The following descriptions should not be considered 
more of the one or more exterior walls or the internal limiting in any way . With reference to the accompanying 
component rib . 55 drawings , like elements are numbered alike : 

Additionally or alternatively , in this or other embodiments FIG . 1 is a partial cross - sectional view of a gas turbine 
the flow discourager extends along the insert from a first engine ; 
exterior wall of the one or more exterior walls , along the FIG . 2 is a partial cross - sectional view of a turbine section 
internal component rib and to a second exterior wall of the of a gas turbine engine ; 
one or more exterior walls . FIG . 3 is a cross - sectional view of an embodiment of a 

Additionally or alternatively , in this or other embodiments turbine vane ; 
the insert is hollow . FIG . 4 is a partial cross - sectional view of a retainer for a 

In another embodiment , a turbine vane assembly includes flow discourager of a turbine vane ; 
a stator vane having a pressure side extending from the FIG . 4A is another cross - sectional view of an embodiment 
leading edge to the trailing edge and a suction side extending 65 of a turbine vane ; 
from the leading edge to the trailing edge . The pressure side FIG . 5 is another cross - sectional view of an embodiment 
and the suction side together define an internal vane cavity of a turbine vane ; 
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FIG . 6 is a cross - sectional view of another embodiment of The engine 20 in one example is a high - bypass geared 
a turbine vane ; aircraft engine . In a further example , the engine 20 bypass 
FIG . 7 is a cross - sectional view of yet another embodi- ratio is greater than about six ( 6 ) , with an example embodi 

ment of a turbine vane ; and ment being greater than about ten ( 10 ) , the geared architec 
FIG . 8 is another cross - sectional view of an embodiment 5 ture 48 is an epicyclic gear train , such as a planetary gear 

of a turbine vane . system or other gear system , with a gear reduction ratio of 
greater than about 2.3 and the low pressure turbine 46 has a 

DETAILED DESCRIPTION pressure ratio that is greater than about five . In one disclosed 
embodiment , the engine 20 bypass ratio is greater than about 

A detailed description of one or more embodiments of the 10 ten ( 10 : 1 ) , the fan diameter is significantly larger than that 
disclosed apparatus and method are presented herein by way of the low pressure compressor 44 , and the low pressure 
of exemplification and not limitation with reference to the turbine 46 has a pressure ratio that is greater than about five 
Figures . 5 : 1 . Low pressure turbine 46 pressure ratio is pressure 
FIG . 1 schematically illustrates a gas turbine engine 20 . measured prior to inlet of low pressure turbine 46 as related 

The gas turbine engine 20 is disclosed herein as a two - spool 15 to the pressure at the outlet of the low pressure turbine 46 
turbofan that generally incorporates a fan section 22 , a prior to an exhaust nozzle . The geared architecture 48 may 
compressor section 24 , a combustor section 26 and a turbine be an epicycle gear train , such as a planetary gear system or 
section 28. Alternative engines might include other systems other gear system , with a gear reduction ratio of greater than 
or features . The fan section 22 drives air along a bypass flow about 2.3 : 1 . It should be understood , however , that the above 
path B in a bypass duct , while the compressor section 24 20 parameters are only exemplary of one embodiment of a 
drives air along a core flow path C for compression and geared architecture engine and that the present disclosure is 
communication into the combustor section 26 then expan- applicable to other gas turbine engines including direct drive 
sion through the turbine section 28. Although depicted as a turbofans . 
two - spool turbofan gas turbine engine in the disclosed A significant amount of thrust is provided by the bypass 
non - limiting embodiment , it should be understood that the 25 flow B due to the high bypass ratio . The fan section 22 of the 
concepts described herein are not limited to use with two- engine 20 is designed for a particular flight condition 
spool turbofans as the teachings may be applied to other typically cruise at about 0.8 Mach and about 35,000 feet 
types of turbine engines including three - spool architectures . ( 10,688 meters ) . The flight condition of 0.8 Mach and 

The exemplary engine 20 generally includes a low speed 35,000 ft ( 10,688 meters ) , with the engine at its best fuel 
spool 30 and a high speed spool 32 mounted for rotation 30 consumption also known as “ bucket cruise Thrust Specific 
about an engine central longitudinal axis A relative to an Fuel Consumption ( ‘ TSFC ° ) ” is the industry standard 
engine static structure 36 via several bearing systems 38. It parameter of lbm of fuel being burned divided by lbf of 
should be understood that various bearing systems 38 at thrust the engine produces at that minimum point . “ Low fan 
various locations may alternatively or additionally be pro- pressure ratio " is the pressure ratio across the fan blade 
vided , and the location of bearing systems 38 may be varied 35 alone , without a Fan Exit Guide Vane ( “ FEGV ” ) system . 
as appropriate to the application . The low fan pressure ratio as disclosed herein according to 

The low speed spool 30 generally includes an inner shaft one non - limiting embodiment is less than about 1.45 . “ Low 
40 that interconnects a fan 42 , a low pressure compressor 44 corrected fan tip speed ” is the actual fan tip speed in ft / sec 
and a low pressure turbine 46. The inner shaft 40 is con- divided by an industry standard temperature correction of 
nected to the fan 42 through a speed change mechanism , 40 [ ( Tram R ) / ( 518.7 ° R ) ] ° .5 . The “ Low corrected fan tip 
which in exemplary gas turbine engine 20 is illustrated as a speed ” as disclosed herein according to one non - limiting 
geared architecture 48 to drive the fan 42 at a lower speed embodiment is less than about 1150 ft / second ( 350.5 m / sec ) . 
than the low speed spool 30. The high speed spool 32 Referring now to FIG . 2 , the low pressure turbine 46 
includes an outer shaft 50 that interconnects a high pressure includes one or more turbine rotors 60 positioned in a 
compressor 52 and high pressure turbine 54. A combustor 56 45 turbine case 62 and rotatable about the engine central 
is arranged in exemplary gas turbine 20 between the high longitudinal axis A. While the following description is in the 
pressure compressor 52 and the high pressure turbine 54. An context of a low pressure turbine 46 , one skilled in the art 
engine static structure 36 is arranged generally between the will readily appreciate that the present disclosure may be 
high pressure turbine 54 and the low pressure turbine 46 . readily applied to the high pressure turbine 54. Each of the 
The engine static structure 36 further supports bearing 50 turbine rotors 60 includes a rotor disc 64 with a plurality of 
systems 38 in the turbine section 28. The inner shaft 40 and rotor blades 66 extending radially outwardly from the rotor 
the outer shaft 50 are concentric and rotate via bearing disc 64 toward the turbine case 62. One or more rows of 
systems 38 about the engine central longitudinal axis A stator vanes 68 are located , for example , between adjacent 
which is collinear with their longitudinal axes . turbine rotors 60 , and / or upstream or downstream of the 

The core airflow is compressed by the low pressure 55 turbine rotors 60. The stator vanes 68 may be retained at the 
compressor 44 then the high pressure compressor 52 , mixed turbine case 62. The stator vanes 68 include a vane outer 
and burned with fuel in the combustor 56 , then expanded cavity 70 located at a vane outer diameter 72 between the 
over the high pressure turbine 54 and low pressure turbine stator vane 68 and the turbine case 62. Further a vane inner 
46. The turbines 46 , 54 rotationally drive the respective low cavity 74 is located at a vane inner diameter 76 between the 
speed spool 30 and high speed spool 32 in response to the 60 stator vane 68 and an inner air seal 78. The vane outer cavity 
expansion . It will be appreciated that each of the positions 70 is connected to a cooling airflow inlet 80 to direct a 
of the fan section 22 , compressor section 24 , combustor cooling airflow 82 into the stator vane 68 from , for example , 
section 26 , turbine section 28 , and fan drive gear system 48 a turbine cooling air ( TCA ) pipe 84. The cooling airflow 82 
may be varied . For example , gear system 48 may be located flows through one or more cooling passages in the stator 
aft of combustor section 26 or even aft of turbine section 28 , 65 vane 68 and into the vane inner cavity 74 , then exits the vane 
and fan section 22 may be positioned forward or aft of the inner cavity 74 at an outlet orifice 86 in , for example , the 
location of gear system 48 . inner air seal 78 . 
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It is to be appreciated that while the following description internal rib 96. In such an embodiment , it may not necessary 
relates to a stator vane 68 , one skilled in the art will readily to utilize the cap 108 , but in some embodiments the cap 108 
appreciate that the present disclosure may be utilized in may be included . 
other internally cooled components of a gas turbine engine , Referring to FIG . 7 , in some embodiments the vane insert 
such as a blade outer air seal or the like . Referring now to 5 100 is hollow and includes an insert cavity 110. Cooling 
the cross - sectional view of stator vane 68 in FIG . 3 , the airflow 82 may be directed through the insert cavity . In the 
stator vane 68 includes a vane leading edge 88 and a vane embodiment illustrated in FIG . 8 , the stator vane 68 is 
trailing edge 90 , relative to the direction of core airflow configured as a multipass stator vane 68 in which the cooling 
along the core flowpath C. The vane includes a vane pressure airflow 82 enters the stator vane 68 at the vane outer 
side 92 and a vane suction side 94 each extending from the 10 diameter 72 and also exits the stator vane 68 at the vane outer diameter 72. In such embodiments , the stator vane 68 vane leading edge 88 to the vane trailing edge 90. One or includes a cover plate 112 at the vane inner diameter 74 to more internal vane ribs 96 extend between the vane suction 
side 94 and the vane pressure side 92 defining one or more turn the cooling airflow 82 and redirect the cooling airflow 

82 toward the vane outer diameter 72 . vane cavities 98 directing the cooling airflow 82 through the The vane insert 100 and flow discourager 102 arrange 
stator vane 68 and for structural support of the stator vane ments described herein reduces thermal gradients in the 
68 . stator vane 68 , which allows for the use of high temperature 

Typically , due to their direct exposure to the core airflow , materials such as ceramic matrix composite ( CMC ) mate 
the vane suction side 94 and the vane pressure side 92 are rials in forming of the stator vane 68 . 
exposed to much higher temperatures than the internal vane 20 The terminology used herein is for the purpose of describ 
ribs 96 , which typically are exposed directly to the cooling ing particular embodiments only and is not intended to be 
airflow 82. Thus , in a typical vane configuration , there is a limiting of the present disclosure . As used herein , the 
high thermal gradient between the internal vane ribs 96 and singular forms “ a ” , “ an ” and “ the ” are intended to include 
the vane pressure side 92 and vane suction side 94 , which the plural forms as well , unless the context clearly indicates 
reduces the service life of the stator vane 68 . 25 otherwise . It will be further understood that the terms 

To combat the thermal gradient , the stator vane 68 “ comprises ” and / or “ comprising , " when used in this speci 
includes a vane insert 100 located in one or more of the vane fication , specify the presence of stated features , integers , 
cavities 98 and a flow discourager 102 disposed between the steps , operations , elements , and / or components , but do not 
vane insert 100 and the internal vane rib 96. The vane insert preclude the presence or addition of one or more other 
100 urges the flow discourager 102 into contact with the 30 features , integers , steps , operations , element components , 
internal vane rib 96 and / or the vane pressure side 92 or the and / or groups thereof . 
vane suction side 94 to prevent the cooling airflow 82 from While the present disclosure has been described with 
flowing past the internal vane rib 96. The lack of cooling reference to an exemplary embodiment or embodiments , it 
airflow 82 past the internal vane rib 82 increases a tempera- will be understood by those skilled in the art that various 
ture of the internal vane rib 96 and reduces the thermal 35 changes may be made and equivalents may be substituted 
gradient across the internal vane rib 96. In the embodiment for elements thereof without departing from the scope of the 
of FIG . 3 , the vane inset 100 is positioned between two present disclosure . In addition , many modifications may be 
internal vane ribs 96 and four flow discouragers 102 are made to adapt a particular situation or material to the 
installed to the vane inset 100 , with two flow discouragers teachings of the present disclosure without departing from 
102 positioned at each internal vane rib 96 to prevent 40 the essential scope thereof . Therefore , it is intended that the 
cooling airflow 82 from flowing across the internal vane rib present disclosure not be limited to the particular embodi 
96. It is to be appreciated that other quantities and locations ment disclosed as the best mode contemplated for carrying 
of vane inserts 100 and flow discouragers 102 may be out this present disclosure , but that the present disclosure 
utilized . will include all embodiments falling within the scope of the 

The vane insert 100 is formed by , for example , casting , 45 claims . 
additive manufacturing , or stamping , while the flow discour- What is claimed is : 
ager 102 is , in some embodiments a seal such as a rope seal 1. An internally cooled component for a gas turbine 
or fabric seal , and may be formed from , for example , a engine , comprising : 
metallic or ceramic material . Referring now to FIG . 4 , in a component having two or more exterior walls defining 
some embodiments , the vane insert 100 includes an insert 50 an internal component cavity configured for a cooling 
pocket 104 into which the flow discourager 102 is installed . airflow to flow therethrough ; 
The vane insert 100 may also include one or more tabs 106 an internal component rib extending into the internal 
at the insert pocket 104 to locate and retain the flow component cavity from the two or more exterior walls ; 
discourager 102 at the insert pocket 104. In another embodi- an insert positioned in the internal component cavity , the 
ment , illustrated in FIG . 4A , the flow discourager is not a 55 cooling airflow directed to flow between the insert and 
separate component installed to the vane insert 100 , but is the two or more exterior walls ; and 
formed integral to the vane insert 100. Referring to FIG . 5 , two or more flow discouragers positioned at the insert 
a cap 108 may be installed at the cooling airflow inlet 80 configured to prevent the cooling airflow from flowing 
over the vane insert 100 to prevent cooling airflow 82 from out of the component cavity between the insert and the 
flowing between the vane insert 100 and the internal vane rib 60 two or more exterior walls , and past the internal com 
96 from a radially outwardly direction . ponent rib , 

Another embodiment of flow discourager 102 arrange- wherein a flow discourager of the two or more flow 
ment is shown in FIG . 6. In this embodiment , the flow discouragers is retained between an exterior wall of the 
discourager 102 extends around the vane insert 100 from two or more exterior walls and the insert such that the 
between the vane insert 100 and the vane pressure side 92 to 65 flow discourager is maintained in contact with the 
between the vane insert 100 and the vane suction side 94 , exterior wall and does not contact the internal compo 
through the space between the vane insert 100 and the vane nent rib . 
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2. The internally cooled component of claim 1 , wherein a 11. The turbine vane assembly of claim 8 , wherein the 
flow discourager of the two or more flow discouragers is vane insert urges the flow discourager of the two or more 
retained in an insert pocket of the insert . flow discouragers into contact with the one of the pressure 3. The internally cooled component of claim 2 , wherein side or the suction side . 
the insert pocket includes one or more tabs to retain the flow 12. The turbine vane assembly of claim 8 , wherein the discourager of the two or more flow discouragers at the insert is hollow . insert pocket . 

4. The internally cooled component of claim 1 , wherein a 13. The turbine vane assembly of claim 8 , wherein a flow 
flow discourager of the two or more flow discouragers is discourager of the two or more flow discouragers is one of 
formed integral to the insert . a rope seal or a fabric seal . 

5. The internally cooled component of claim 1 , wherein a 14. The turbine vane assembly of claim 8 , wherein a flow 
flow discourager of the two or more flow discouragers is one discourager of the two or more flow discouragers is formed 
of a rope seal or a fabric seal . from a metallic material or a ceramic material . 

6. The internally cooled component of claim 1 , wherein 15. The turbine vane assembly of claim 8 , wherein the a the insert urges the flow discourager of the two or more flow flow discourager of the two or more flow discouragers is discouragers into contact with the exterior wall . formed integral to the insert . 7. The internally cooled component of claim 1 , wherein 
the insert is hollow . 16. The turbine vane assembly of claim 8 , further com 

8. A turbine vane assembly , comprising : prising a cover plate disposed at the turbine vane to redirect 
a stator vane , including : the cooling airflow through the turbine vane . 

a pressure side extending from the leading edge to the 20 17. A gas turbine engine , comprising : 
trailing edge ; and a combustor ; and 

a suction side extending from the leading edge to the one or more internally cooled components in flow com 
trailing edge , the pressure side and the suction side munication with the combustor including : together defining an internal vane cavity therebe a component having two or more exterior walls defin tween , the internal vane cavity configured for a ing an internal component cavity configured for a cooling airflow to flow therethrough ; cooling airflow to flow therethrough ; an internal vane rib extending into the internal vane cavity 

from one or more of the pressure side or the suction an internal component rib extending into the internal 
side ; component cavity from the two or more exterior 

walls ; an insert positioned in the internal component cavity , the 
cooling airflow directed to flow between the insert and an insert positioned in the internal component cavity , 
the one or more exterior walls ; and the cooling airflow directed to flow between the 

insert and the one two or more exterior walls ; and two or more flow discouragers positioned at the insert 
configured to prevent the cooling airflow from flowing two or more flow discouragers positioned at the insert 
out of the component cavity between the insert and the configured to prevent the cooling airflow from flow 
one or more of the pressure side or the suction side , and ing out of the component cavity between the insert 
past the internal component rib , and the two or more exterior walls , and past the 

internal component rib , wherein a flow discourager of the two or more flow 
discouragers is retained between one of the pressure wherein a flow discourager of the two or more flow 
side or the suction side and the insert such that the flow discouragers is retained between an exterior wall of 

the two or more exterior walls and the insert such discourager is maintained in contact with the one of the 
pressure side or the suction side and does not contact that the flow discourager is maintained in contact 
the internal component rib . with the exterior wall and does not contact the 

9. The turbine vane assembly of claim 8 , wherein a flow internal component rib . 
discourager of the two or more flow discouragers is retained 18. The gas turbine engine of claim 17 , wherein a flow 
in an insert pocket of the insert . discourager of the two or more flow discouragers is retained 

10. The turbine vane assembly of claim 9 , wherein the in an insert pocket of the insert and the insert pocket includes 
insert pocket includes one or more tabs to retain the flow one or more tabs to retain a flow discourager of the two or 
discourager of the two or more flow discouragers at the more flow discouragers at the insert pocket . 
insert pocket . 
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