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(57) Abstract: A gas turbine engine having an engine axis and method of

FIG. 2

manufacturing the same is disclosed. The gas turbine engine may comprise a
fan contigured to drive air, a low pressure compressor section having a core
flow path and configured to draw in and compress air flowing along the core
flow path, a spool configured to drive the fan, and geared architecture con-
figured to adjust the fan speed. The gas turbine engine may also include a
housing detining a compartment that encloses the geared architecture. The
housing is disposed between the core flow path and the axis, and includes a
shielded mid-section that is in thermal communication with the core flow
path of the low pressure compressor section. The shielded mid-section in-
cludes an outer layer and an insulator adjacent to the outer layer.
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Compartment Shielding

Technical Field
[0001] The present disclosure generally relates to gas turbine engines and, more particularly, gas
turbine engines in which a compartment housing geared architecture is disposed adjacent to the low pressure

COMpressor.

Background

[0002] Gas turbine engines typically include a compressor, at least one combustor in a combustor
section, and a turbine. The compressor and turbine each include alternating rings of stationary vanes, and
rotating blades. A fan delivers air into the compressor where the air is compressed and then delivered
downstream into the combustor section. In the combustor section, the air received from the compressor is
mixed with fuel and ignited to create combustion gases that enter the turbine. The turbine is rotatably driven as
the high temperature, high pressure combustion gases expand in passing over the blades forming the turbine.
Since the turbine is connected to the compressor via one or more shafts, the combustion gases that drive the
turbine also drive the compressor, thereby restarting the ignition and combustion cycle.

[0003] The compressor in a gas turbine engine typically comprises a low pressure compressor section
and a high pressure compressor section. For example, a turbofan jet engine includes a low pressure compressor
section disposed between fan at the inlet of the engine and the high pressure compressor section. The low
pressure compressor section and the high pressure compressor section increase the pressure of the incoming air
stream as it flows along a core air flow path. Both the low pressure compressor section and high pressure
compressor section include alternating rings of stationary vanes and rotating blades enclosed in a
circumferential case.

[0004] A compartment is disposed between the low pressure compressor section and the engine
longitudinal axis. The compartment encloses geared architecture and various bearings. Oil or other lubricating
fluid is contained in the compartment to lubricate the geared architecture and bearings. Heat from the oil or
other lubricating fluid in the compartment may be transferred through the compartment housing to the incoming
air traveling in the core air flow path disposed in the low pressure compressor section. In addition, heat from
the compartment may also be transferred to the air contained in other compartments in the low pressure
compressor section. The heat from the increased air temperature of such other compartments may also be

transferred to the core air flow path in the low pressure compressor section. The additional heat transferred
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undesirably increases the temperature of the air moving along the core air flow path. As a result, there is a need

for an improved design that reduces the temperature of air traveling in the core air flow path.

Summary of the Disclosure

[0005] In accordance with one aspect of the disclosure, a gas turbine engine having an engine axis is
disclosed. The disclosed gas turbine engine may comprise a gas generator that includes a core flow path, a
propulsor that includes a fan and geared architecture for driving the fan, and a housing defining a first
compartment that separates the geared architecture and the core flow path. The housing may include a shielded
axial mid-section that includes an outer layer and an insulator adjacent to the outer layer. The mid-section of the
housing is in thermal communication with the core flow path of the gas generator. In one refinement, the
insulator may be a foam insulator. Alternatively, the insulator may be ceramic.

[0006] The mid-section may further include an inner layer. In such an embodiment, the insulator is
disposed between the outer layer and the inner layer. In one embodiment, the insulator may be air. In another
embodiment, the insulator may be air under vacuum pressure. The mid-section may further include a second
insulator, wherein the first and second insulators are disposed between the outer layer and the inner layer.
[0007] In one refinement, the gas generator may include a low pressure compressor section
configured to draw in and compress air flowing along the core flow path in the low pressure compressor section.
In addition, the gas turbine engine may further comprise a spool configured to drive the fan. In such a
refinement, the mid-section is in thermal communication with the core flow path in the low pressure compressor
section, and the fan has a fan speed and is configured to drive air. Further, the core flow path in the low
pressure compressor section includes an inlet through which incoming air from the fan is received, an axial
forward portion and an axial main portion. The forward portion extends between the inlet and the main portion.
The main portion includes a plurality of stationary vanes and rotating blades. At least a portion of the shielded
mid-section forms a common wall between the forward portion of the core flow path and the first compartment.
In a refinement, the gas turbine engine may further comprise a second compartment disposed adjacent to the
first compartment and the main portion of the core flow path. In such a refinement, the housing of the first
compartment may further include a first side section proximal to a fan rotor and a second side section proximal
to a low pressure compressor bearing. The second side section may include the outer layer and the insulator.
The mid-section is disposed between the first and second side sections, and the first compartment may contain

lubricating fluid and the second compartment may contain air.
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[0008] In accordance with another aspect of the disclosure, a gas turbine engine having an engine axis
is also disclosed. The disclosed gas turbine engine may comprise a fan configured to drive air, the fan having a
fan speed, a low pressure compressor section having a core flow path, a low pressure turbine section, a spool
including an inner shaft that connects the fan and the low pressure compressor section to a low pressure turbine
section, geared architecture, and a housing defining a first compartment that encloses the geared architecture and
lubricant. The housing is disposed between the low pressure compressor core flow path and the axis. The
housing includes a shielded mid-section. The shielded mid-section includes an outer layer and an insulator. The
mid-section in thermal communication with the core flow path of the low pressure compressor section. The low
pressure compressor section is configured to draw in and compress air flowing along the core flow path. The
spool has a spool speed and is configured to drive the fan. The geared architecture is configured to change the
fan speed to less than the spool speed. In a refinement, the insulator may be a sprayed-on foam insulator.
Alternatively, the insulator may be ceramic. The insulator may face the inside of the first compartment.

[0009] The mid-section may further include an inner layer. The insulator may be disposed or
sandwiched between the outer layer and the inner layer. In one embodiment, the insulator may be air.

[0010] In another refinement, the core flow path in the low pressure compressor section may include
an inlet through which incoming air from the fan is received, a forward portion and a main portion. The forward
portion may extend between the inlet and the main portion. The main portion may include a plurality of
stationary vanes and rotating blades. At least a portion of the shielded mid-section forms a common wall
between the forward portion of the core flow path and the first compartment.

[0011] In a refinement, the engine may further comprise a second compartment disposed between the
first compartment and the main portion of the core flow path, and the housing of the first compartment may
further include a first side section proximal to a fan rotor and a second side section proximal to a low pressure
compressor bearing. The second side section may include the outer layer and the insulator. The mid-section is
disposed between the first and second side sections. The first compartment may also contain lubricating fluid
and bearings and the second compartment may contain air.

[0012] In accordance with a further aspect of the disclosure, a method for manufacturing a gas turbine
engine is also disclosed. The method may comprise providing a low pressure compressor section having a core
flow path and configured to draw in and compress air in the core flow path, providing a housing defining a first

compartment that encloses lubricating fluid and geared architecture configured to adjust fan speed of the engine,
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and disposing an insulator adjacent to the outer layer. The housing is disposed between the core flow path and
the geared architecture and includes an outer layer configured to be in thermal communication with the core
flow path of the low pressure compressor section. The insulator is configured to resist heat transfer from the

lubricating fluid to air in the core flow path when the gas turbine engine is operating.

Brief Description of the Drawings

[0013] FIG. 1 is a schematic longitudinal sectional view of an exemplary turbofan gas turbine engine

that includes a compartment housing as disclosed herein;

[0014] FIG. 2 is a partial sectional view of a turbofan gas turbine engine, particularly illustrating the
compartment housing;
[0015] FIG. 3 is an enlarged view illustrating a portion of one embodiment of a shielded section of

the compartment housing;

[0016] FIG. 4 is an enlarged view illustrating a portion of another embodiment of a shielded section
of the compartment housing;

[0017] FIG. 5 is an enlarged view illustrating a portion of another embodiment of a shielded section
of the compartment housing; and

[0018] FIG. 6 is an enlarged view illustrating a portion of another embodiment of a shielded section

of the compartment housing.

Detailed Description

[0019] Figure 1 schematically illustrates an example gas turbine engine 20 that includes 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 while the compressor section 24 draws air in along a core flow path C where air is
compressed and communicated to a combustor section 26. In the combustor section 26, air is mixed with fuel
and ignited to generate a high pressure exhaust gas stream that expands through the turbine section 28 where
energy is extracted and utilized to drive the fan section 22 and the compressor section 24.

[0020] Although the disclosed non-limiting embodiment depicts a turbofan gas turbine engine, it
should be understood that the concepts described herein are not limited to use with turbofans as the teachings

may be applied to other types of turbine engines; for example a turbine engine including a three-spool
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architecture in which three spools concentrically rotate about a common axis and where a low spool enables a
low pressure turbine to drive a fan via a gearbox, an intermediate spool that enables an intermediate pressure
turbine to drive a first compressor of the compressor section, and a high spool that enables a high pressure
turbine to drive a high pressure compressor of the compressor section.

[0021] The example 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 bearing systems 38. It should be understood that various bearing systems 38 at various locations may
alternatively or additionally be provided.

[0022] The low speed spool 30 generally includes an inner shaft 40 that connects a fan 42 and a low
pressure (or first) compressor section 44 to a low pressure (or first) turbine section 46. The inner shaft 40 drives
the fan 42 through a speed change device, such as a geared architecture 48, to drive the fan 42 at a lower speed
(the fan speed) than the low speed spool 30 (the spool speed). The high speed spool 32 includes an outer shaft
50 that interconnects a high pressure (or second) compressor section 52 and a high pressure (or second) turbine
section 54. The inner shaft 40 and the outer shaft 50 are concentric and rotate via the bearing systems 38 about
the engine central longitudinal axis A.

[0023] A combustor 56 is arranged between the high pressure compressor 52 and the high pressure
turbine 54. In one example, the high pressure turbine 54 includes at least two stages to provide a double stage
high pressure turbine 54. In another example, the high pressure turbine 54 includes only a single stage. As used
herein, a “high pressure” compressor or turbine experiences a higher pressure than a corresponding “low
pressure” compressor or turbine.

[0024] The example low pressure turbine 46 has a pressure ratio that is greater than about five (5).
The pressure ratio of the example low pressure turbine 46 is measured prior to an inlet of the low pressure
turbine 46 as related to the pressure measured at the outlet of the low pressure turbine 46 prior to an exhaust
nozzle.

[0025] A mid-turbine frame 58 of the engine static structure 36 is arranged generally between the
high pressure turbine 54 and the low pressure turbine 46. The mid-turbine frame 58 further supports bearing
systems 38 in the turbine section 28 as well as setting airflow entering the low pressure turbine 46.

[0026] The air in the core flow path C is compressed by the low pressure compressor 44 then by the

high pressure compressor 52 mixed with fuel and ignited in the combustor 56 to produce high speed exhaust
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gases that are then expanded through the high pressure turbine 54 and low pressure turbine 46. The mid-turbine
frame 58 includes vanes 60, which are in the core flow path C and function as an inlet guide vane for the low
pressure turbine 46. Utilizing the vane 60 of the mid-turbine frame 58 as the inlet guide vane for low pressure
turbine 46 decreases the length of the low pressure turbine 46 without increasing the axial length of the mid-
turbine frame 58. Reducing or eliminating the number of vanes in the low pressure turbine 46 shortens the axial
length of the turbine section 28. Thus, the compactness of the gas turbine engine 20 is increased and a higher
power density may be achieved.

[0027] The disclosed gas turbine engine 20 in one example is a high-bypass geared aircraft engine.
In a further example, the gas turbine engine 20 includes a bypass ratio greater than about six (6), with an
example embodiment being greater than about ten (10). The example geared architecture 48 is an epicyclical
gear train, such as a planetary gear system, star gear system or other known gear system, with a gear reduction
ratio of greater than about 2.3.

[0028] In one disclosed embodiment, the gas turbine engine 20 includes a bypass ratio greater than
about ten (10:1) and the fan diameter is significantly larger than an outer diameter of the low pressure
compressor 44. It should be understood, however, that the above parameters are only exemplary of one
embodiment of a gas turbine engine including a geared architecture and that the present disclosure is applicable
to other gas turbine engines.

[0029] A significant amount of thrust is provided by the air in the bypass flow path B due to the high
bypass ratio. The fan section 22 of the engine 20 is designed for a particular flight condition -- typically cruise
at about 0.8 Mach and about 35,000 feet. The flight condition of 0.8 Mach and 35,000 ft., with the engine at its
best fuel consumption - also known as “bucket cruise Thrust Specific Fuel Consumption (“TSFC’)” - is the
industry standard parameter of pound-mass (Ibm) of fuel per hour being burned divided by pound-force (1bf) of
thrust the engine produces at that minimum point.

[0030] “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 1.50. In another non-limiting embodiment the low fan pressure ratio is less than

about 1.45.
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[0031] “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)] %3 The “Low corrected fan tip speed,” as disclosed
herein according to one non-limiting embodiment, is less than about 1150 ft/second.

[0032] The example gas turbine engine includes the fan 42 that comprises in one non-limiting
embodiment less than about twenty-six (26) fan blades. In another non-limiting embodiment, the fan section 22
includes less than about twenty (20) fan blades. Moreover, in one disclosed embodiment the low pressure
turbine 46 includes no more than about six (6) turbine rotors schematically indicated at 34. In another non-
limiting example embodiment the low pressure turbine 46 includes about three (3) turbine rotors. The example
low pressure turbine 46 provides the driving power to rotate the fan section 22 and therefore the relationship
between the number of turbine rotors 34 in the low pressure turbine 46 and the number of blades in the fan
section 22 disclose an example gas turbine engine 20 with increased power transfer efficiency.

The use of the gear reduction between the low speed spool 30 and the fan 42 allows an increase of speed to the
low pressure compressor 44. In the past, the speed of the low pressure turbine 46 and the low pressure
compressor 44 has been somewhat limited in that the fan speed cannot be unduly large. The maximum fan
speed is at its outer tip, and in larger engines, the fan diameter is much larger than it may be in smaller power
engines. However, the use of the gear reduction has freed the designer from limitation on the speeds of the low
pressure turbine 46 and the low pressure compressor 44 speeds caused partially by a desire to not have unduly
high fan speeds.

[0033] Referring now to FIG. 2, there is shown an enlarged schematic view of a selected portion of
the exemplary gas turbine engine 20 of FIG. 1. As can be seen in FIG. 2, the core flow path C in the low
pressure compressor section 44 includes an inlet 70 through which incoming air from the fan 42 is received, an
axial forward portion 72 and an axial main portion 74 of the core flow path C. The forward portion 72 extends
between the inlet 70 and the main portion 74. The main portion 74 includes a plurality of stationary vanes 76
and rotating blades 78.

[0034] An annular, arcuate housing 100 with a radial peak at the axial center location of the gearbox
defines a first compartment 102 that is contoured for enclosing the geared architecture 48. The compartment
102 may also contain lubricating fluid 104, or the like, and various bearing systems 38. The housing 100 may

be disposed between the core flow path C and the engine central longitudinal axis A. The housing 100 may
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comprise a first, forward side section 106, a shielded mid-section 108 and a second, aft side section 110. The
mid-section 108 is disposed between the first and second side sections 106, 110.

[0035] The first side section 106 is generally proximal to the fan rotor 80 and forward of a radial peak
in the housing 100. In many embodiments, the first side section 106 may be a heat conducting material such as
a metallic material or semi-metallic material.

[0036] The mid-section 108 is in thermal communication with the core flow path C of the low
pressure compressor section 44 and is aft of the radial peak in the housing 100. A portion of the mid-section
106 may form a common wall between the forward portion 72 of the core flow path C and the compartment 102.
[0037] The mid-section 108 includes an outer layer 112 and an insulator 114 adjacent to the outer
layer 112. FIG. 3 illustrates such an arrangement. The insulator 114 may be open to the compartment 102 on
the side that is not adjacent to the outer layer 112.

[0038] In some embodiments, the mid-section 108 may include a plurality of insulators 114. FIG. 4
illustrates an enlarged view of one embodiment of such an arrangement. In the embodiment illustrated in FIG.
4, a second insulator 114b is layered on a first insulator 114a. The term “insulator” as used herein may be any
composition that resists conduction of heat. Such insulators may be ceramic, foam, air, air under vacuum, or the
like. The form of the insulators 114 may be gaseous, liquid, solid, sprayed-on, or the like.

[0039] The mid-section 108 may further include an inner layer 116. FIG. 5 illustrates an enlarged
view of a mid-section 108 that includes an insulator 114 disposed between the outer layer 112 and the inner
layer 116. In one embodiment, the insulator 114 disposed between the outer layer 112 and the inner layer 116
may be air or air under vacuum pressure (air pressure below atmospheric pressure). In other embodiments, the
insulator 114 may be a foam, ceramic, or the like.

[0040] Alternatively, the mid-section 108 may include a plurality of insulators 114 between the outer
layer 112 and the inner layer 116. FIG. 6 illustrates an enlarged view of one such an arrangement. In FIG. 6, a
second insulator 114b is disposed adjacent to a first insulator 114a. Alternatively, the second 114b or first
insulator 114a may be air. Alternatively, the second or first insulators 114a, 114b may be made of foam,
ceramic, or another material that resists the conduction of heat. Alternatively, both the outer and inner layers
112, 116 are made of materials that conduct heat, such as metallic or semi-metallic materials.

[0041] The second side section 110 is proximal to the low pressure compressor bearing 38a. In some

embodiments, the second side section 110 may include the outer layer 112. Alternatively, the second side
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section 110, in a similar fashion as the mid-section 108, may include the outer layer 112 and one or more the
insulators 114 (see for example, FIGS. 3-4). Alternatively, the second side section 110 may include an inner
layer 116. In such a case, one or more insulators 114 may be disposed between the outer layer 112 and the inner
layer 116 (see, for example, FIGS. 5-6). As noted previously, often, both the outer and inner layers 112, 116
typically may be made of materials that conduct heat, such as metallic, semi-metallic and the like.

[0042] As shown in FIG. 2, the gas turbine engine may further comprise a second compartment 120
disposed adjacent to first compartment 102 and the main portion 74 of the core flow path C. The second

compartment 120 may contain air or lubricating fluid, among other things.

Industrial Applicability

[0043] During operation of the engine, the geared architecture and any bearing assemblies disposed in
the first compartment generate heat. The compartment contains lubricating fluid, or the like, that lubricates and
cools the geared architecture and bearings by absorbing the heat generated by these elements.

[0044] In the absence of shielding on the compartment housing, heat in the lubricating fluid (and air)
in the first compartment is conducted through the compartment housing to the core flow path of the low pressure
compressor. The heat conducted through the compartment housing heats (or further heats) the air as it moves
through the low pressure compressor. In addition, the heat of the first compartment may also be conducted
through the first compartment housing to an adjacent compartment, such as the second compartment shown in
FIG. 2, thereby raising the temperature in the adjacent compartment. Heat from the increased temperature in the
adjacent (second) compartment may be conducted to the portion of the core flow path that is adjacent to such
(second) compartment. A better design is needed.

[0045] According to the disclosure, the first compartment housing includes one or more shielded
sections. The shielded mid-section includes one or more insulators that resist the conduction of heat from the
first compartment to the core flow path. Similarly the shielded second side section, may include one or more
insulators that resist the conduction of heat from the first compartment, which includes the geared architecture,
to the second compartment which may be in thermal communication with other portions of the core flow path.
The shielded second side section resists the conduction of heat from the first compartment to the second
compartment thereby reducing the likelihood that air or lubricating fluid in the second compartment will

increase in temperature due to heat transfer through the second side section.
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[0046] Also disclosed is a method for manufacturing a gas turbine engine. The method may comprise
providing a low pressure compressor section having a core flow path and configured to draw in and compress
air in the core flow path, providing a housing defining a first compartment that encloses lubricating fluid and
geared architecture configured to adjust fan speed of the engine, the housing disposed between the core flow
path and the geared architecture and including an outer layer configured to be in thermal communication with
the core flow path of the low pressure compressor section, and disposing an insulator adjacent to the outer layer,
the insulator configured to resist heat transfer from the lubricating fluid to air in the core flow path when the gas
turbine engine is operating.

[0047] Although an embodiment of this invention has been disclosed, a worker of ordinary skill in
this art would recognize that certain modifications would come within the scope of this invention. For that

reason, the following claims should be studied to determine the true scope and content of this invention.
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Claims
What is claimed is:
1. A gas turbine engine having an engine axis, the engine comprising:

a gas generator that includes a core flow path;

a propulsor that includes a fan and geared architecture for driving the fan; and

a housing defining a first compartment that separates the geared architecture and the core flow
path, the housing including a shielded axial mid-section that includes an outer layer and an insulator adjacent to

the outer layer, the mid-section in thermal communication with the core flow path of the gas generator.

2. The gas turbine engine of claim 1, wherein the insulator is a foam insulator.
3. The gas turbine engine of claim 1, wherein the insulator is ceramic.
4. The gas turbine engine of claim 1, in which the mid-section further includes an inner layer,

wherein the insulator is disposed between the outer layer and the inner layer.

5. The gas turbine engine of claim 4, wherein the insulator is air.
6. The gas turbine engine of claim 4, wherein the insulator is air under vacuum pressure.
7. The gas turbine engine of claim 1, in which the mid-section further includes an inner layer and

a second insulator, wherein the first and second insulators are disposed between the outer layer and the inner

layer.

8. The gas turbine engine of claim 1, in which the gas generator includes a low pressure
compressor section configured to draw in and compress air flowing along the core flow path in the low pressure
compressor section; and

the gas turbine engine further comprises a spool configured to drive the fan,
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wherein the mid-section is in thermal communication with the core flow path in the low

pressure compressor section, and the fan is configured to drive air, the fan having a fan speed.

9. The gas turbine engine of claim 8, in which the core flow path in the low pressure compressor
section includes an inlet through which incoming air from the fan is received, an axial forward portion and an
axial main portion, the forward portion extending between the inlet and the main portion, the main portion
including a plurality of stationary vanes and rotating blades, wherein at least a portion of the shielded mid-

section forms a common wall between the forward portion of the core flow path and the first compartment.

10. The gas turbine engine of claim 9 further comprising a second compartment disposed adjacent
to the first compartment and the main portion of the core flow path, in which the housing of the first
compartment further includes a first side section proximal to a fan rotor and a second side section proximal to a
low pressure compressor bearing, the second side section including the outer layer and the insulator, wherein the
mid-section is disposed between the first and second side sections, and the first compartment contains

lubricating fluid and the second compartment contains air.

11. A gas turbine engine having an engine axis, the gas turbine engine comprising:

a fan configured to drive air, the fan having a fan speed;

a low pressure compressor section having a core flow path, the low pressure compressor section
configured to draw in and compress air flowing along the core flow path;

a low pressure turbine section;

a spool including an inner shaft that connects the fan and the low pressure compressor section to a low
pressure turbine section, the spool configured to drive the fan, the spool having a spool speed;

geared architecture configured to change the fan speed to less than the spool speed;

a housing defining a first compartment that encloses the geared architecture and lubricant, the housing

disposed between the low pressure compressor core flow path and the axis, and including a shielded mid-section
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that includes an outer layer and an insulator, the mid-section in thermal communication with the core flow path

of the low pressure compressor section.

12. The engine of claim 11, wherein the insulator is a sprayed-on foam insulator.

13. The engine of claim 11, wherein the insulator is ceramic.

14. The engine of claim 11, wherein the insulator faces the inside of the first compartment.

15. The engine of claim 11, in which the mid-section further includes an inner layer, wherein the

insulator is disposed between the outer layer and the inner layer.

16. The engine of claim 11, wherein the insulator is air.

17. The engine of claim 11, in which the mid-section further includes an inner layer, wherein the

insulator is sandwiched between the outer layer and the inner layer.

18. The engine of claim 11, in which the core flow path in the low pressure compressor section
includes an inlet through which incoming air from the fan is received, a forward portion and a main portion, the
forward portion extending between the inlet and the main portion, the main portion including a plurality of
stationary vanes and rotating blades, wherein at least a portion of the shielded mid-section forms a common wall

between the forward portion of the core flow path and the first compartment.

19. The engine of claim 18, further comprising a second compartment disposed between the first
compartment and the main portion of the core flow path, in which the housing of the first compartment further
includes a first side section proximal to a fan rotor and a second side section proximal to a low pressure
compressor bearing, the second side section including the outer layer and the insulator, wherein the mid-section
is disposed between the first and second side sections, and the first compartment also contains lubricating fluid

and bearings and the second compartment contains air.
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20. A method for manufacturing a gas turbine engine, the method comprising:

providing a low pressure compressor section having a core flow path and configured to draw in and
compress air in the core flow path;

providing a housing defining a first compartment that encloses lubricating fluid and geared architecture
configured to adjust fan speed of the engine, the housing disposed between the core flow path and the geared
architecture and including an outer layer configured to be in thermal communication with the core flow path of
the low pressure compressor section; and

disposing an insulator adjacent to the outer layer, the insulator configured to resist heat transfer from

the lubricating fluid to air in the core flow path when the gas turbine engine is operating.
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