(19)

US 20130170950A1

a2y Patent Application Publication o) Pub. No.: US 2013/0170950 A1

United States

Jain et al.

43) Pub. Date: Jul. 4, 2013

(54)

(71)

(72)

(73)

@
(22)

(62)

VARIABLE SHAPE INLET SECTION FOR A
NACELLE ASSEMBLY OF A GAS TURBINE
ENGINE

Applicant: United Technologies Corporation,
Hartford, CT (US)

Inventors: Ashok K. Jain, Tempe, AZ (US); Zaftir

A. Chaudhry, Glastonbury, CT (US)

UNITED TECHNOLOGIES
CORPORATION, Hartford, CT (US)

Assignee:

Appl. No.:
Filed:

13/777,300
Feb. 26, 2013
Related U.S. Application Data

Division of application No. 11/769,749, filed on Jun.

28, 2007, now Pat. No. 8,402,739.

D

(52)

&7

Publication Classification

Int. Cl1.

Fo1D 17/00 (2006.01)

U.S. CL

CPC i FO01D 17/00 (2013.01)
USPC i 415/1

ABSTRACT

A method of improving the aerodynamic performance of an
inlet section of a nacelle assembly of a gas turbine engine,
according to an exemplary aspect of the present disclosure
includes, among other things, (a) sensing an operability con-
dition, (b) adjusting a leading edge of the inlet section in
response to the step (a), and (c) adjusting a thickness of the
inlet section in response to the step (a).
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VARIABLE SHAPE INLET SECTION FOR A
NACELLE ASSEMBLY OF A GAS TURBINE
ENGINE

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a divisional of U.S. patent appli-
cation Ser. No. 11/769,749, which was filed on Jun. 28, 2007.

BACKGROUND

[0002] This disclosure generally relates to a gas turbine
engine, and more particularly to a gas turbine engine having
a variable shape inlet section.

[0003] In an aircraft gas turbine engine, such as a turbofan
engine, air is pressurized in a compressor and mixed with fuel
in a combustor for generating hot combustion gases. The hot
combustion gases flow downstream through turbine stages
which extract energy from the hot combustion gases. A fan
section supplies air to the compressor.

[0004] Combustion gases are discharged from the turbofan
engine through a core exhaust nozzle and a quantity of fan air
is discharged through an annular fan exhaust nozzle defined at
least partially by a nacelle assembly surrounding the core
engine. A majority of propulsion thrust is provided by the
pressurized fan air which is discharged through the fan
exhaust nozzle, while the remaining thrust is provided by the
combustion gases discharged through the core exhaust
nozzle.

[0005] Itisknown in the field of aircraft gas turbine engines
that the performance of a turbofan engine varies during diver-
sified operability conditions experienced by the aircraft. An
inlet lip section located at the foremost end of the turbofan
nacelle assembly is typically designed to enable operation of
the turbofan engine and reduce separation of airflow from the
internal and external flow surfaces of the inlet lip section
during these diversified conditions. For example, the nacelle
assembly requires a “thick” inlet lip section to support opera-
tion of the engine during specific flight conditions, such as
crosswind conditions, take-off conditions and the like. Dis-
advantageously, the “thick” inlet lip section may reduce the
efficiency of the turbofan engine during normal cruise con-
ditions of the aircraft, for example. As a result, the maximum
diameter of the nacelle assembly is approximately 10-20%
larger than required during cruise conditions. Since aircraft
typically operate in cruise conditions for extended periods,
turbofan efficiency gains can lead to substantially reduced
fuel burn and emissions.

[0006] Accordingly, it is desirable to provide a nacelle
assembly having an adaptive structure to improve the perfor-
mance of a turbofan gas turbine engine during diversified
operability conditions.

SUMMARY

[0007] A method of improving the aerodynamic perfor-
mance of an inlet section of a nacelle assembly of a gas
turbine engine, according to an exemplary aspect of the
present disclosure includes, among other things, sensing an
operability condition, adjusting a leading edge of the inlet
section in response to the step of sensing, and adjusting a
thickness of the inlet section in response to the step of sens-
ing.

[0008] In a further non-limiting embodiment of the forego-
ing method, the leading edge is adjustable between a thin
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position and a blunt position and the step of adjusting the
leading edge includes the step of moving the leading edge
between the thin position and the blunt position.

[0009] In a further non-limiting embodiment of either of
the foregoing methods, the thickness of the inlet section is
adjustable between a first position and a second position and
the step of adjusting the thickness includes adjusting the
thickness between the first position and the second position.
[0010] In a further non-limiting embodiment of any of the
foregoing methods, the second position is radially outward
from the first position.

[0011] In a further non-limiting embodiment of any of the
foregoing methods, the second position is radially inward
from the first position.

[0012] In a further non-limiting embodiment of any of the
foregoing methods, the inlet section includes a plurality of
discrete sections circumferentially disposed about an engine
longitudinal centerline axis and each having a leading edge
and a body panel portion aft of the leading edge that includes
an adaptive structure. The step of adjusting the thickness
includes adjusting a thickness of each of the body panel
portions in each of a radially outer direction and a radially
inner direction relative to the engine longitudinal centerline
axis to alter the adaptive structure.

[0013] In a further non-limiting embodiment of any of the
foregoing methods, the adaptive structure of a first discrete
section of the plurality of discrete sections is altered indepen-
dently of the adaptive structure of a second discrete section of
the plurality of discrete sections.

[0014] In a further non-limiting embodiment of any of the
foregoing methods, the step of sensing is performed using a
programmable controller.

[0015] A method of influencing an adaptive structure of a
plurality of discrete sections of a gas turbine engine according
to another exemplary aspect of the present disclosure
includes, among other things, positioning the plurality of
discrete sections circumferentially about an engine longitu-
dinal centerline axis. Each of the plurality of discrete sections
have a leading edge and a body panel portion aft of the leading
edge that includes the adaptive structure. The method
includes adjusting a thickness of at least one body panel
portion in each of a radially outer direction and a radially
inner direction relative to the engine longitudinal centerline
axis to alter the adaptive structure.

[0016] In afurther non-limiting embodiment of the forego-
ing method, the method includes the step of identifying an
operability condition prior to the step of adjusting.

[0017] In a further non-limiting embodiment of either of
the foregoing methods, the method includes the step of mov-
ing the leading edge between a thin position and a blunt
position.

[0018] In a further non-limiting embodiment of any of the
foregoing methods, the adaptive structure of a first discrete
section of the plurality of discrete sections is altered indepen-
dently of the adaptive structure of a second discrete section of
the plurality of discrete sections.

[0019] In a further non-limiting embodiment of any of the
foregoing methods, the thickness of the first discrete section
and the thickness of the second discrete section are adjusted
uniformly.

[0020] In a further non-limiting embodiment of any of the
foregoing methods, the thickness of the first discrete section
and the thickness of the second discrete section are adjusted
by a different thickness amount.
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[0021] In a further non-limiting embodiment of any of the
foregoing methods, the plurality of discrete sections include
at least a first discrete section and a second discrete section,
and the step of adjusting the thickness is performed on one of
the first discrete section and the second discrete section but
not on the other of the first discrete section and the second
discrete section.

[0022] The various features and advantages of this disclo-
sure will become apparent to those skilled in the art from the
following detailed description. The drawings that accompany
the detailed description can be briefly described as follows.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] FIG. 1 illustrates a general sectional view of a gas
turbine engine;
[0024] FIG. 2 illustrates a nacelle assembly of a gas turbine

engine illustrated in FIG. 1;

[0025] FIG. 3 illustrates a general perspective view of the
nacelle assembly of a gas turbine engine shown in FIG. 1;
[0026] FIG. 4A illustrates a first example position of a
leading edge of an inlet section of the nacelle assembly;
[0027] FIG. 4B illustrates a second example position of the
leading edge of the inlet section of the nacelle assembly;
[0028] FIG. 5 illustrates an example mechanism for
manipulating an adaptive structure of an inlet section of a
nacelle assembly; and

[0029] FIG. 6 illustrates a side view of the inlet section of
the nacelle assembly of a gas turbine engine.

DETAILED DESCRIPTION

[0030] FIG. 1 illustrates a gas turbine engine 10 which
includes (in serial flow communication) a fan section 14, a
low pressure compressor 15, a high pressure compressor 16,
a combustor 18, a high pressure turbine 20 and a low pressure
turbine 22. During operation, air is pulled into the gas turbine
engine 10 by the fan section 14, pressurized by the compres-
sors 15, 16 and is mixed with fuel and burned in a combustor
18. Hot combustion gases generated within the combustor 18
flow through the high and low pressure turbines 20, 22 which
extract energy from the hot combustion gases.

[0031] In a two-spool gas turbine engine architecture, the
high pressure turbine 20 utilizes the energy extracted from the
hot combustion gases to power the high pressure compressor
16 through a high speed shaft 19, and the low pressure turbine
22 utilizes the energy extracted from the hot combustion
gases to power the low pressure compressor 15 and the fan
section 14 though a low speed shaft 21. However, the inven-
tion is not limited to the two-spool gas turbine engine archi-
tecture described and may be used with other architectures,
such as a single-spool axial design, a three-spool axial design
and other architectures. That is, the present invention is appli-
cable to any gas turbine engine, and to any application.
[0032] The example gas turbine engine 10 is in the form of
a high bypass ratio turbofan engine mounted within a nacelle
assembly 26, in which a significant amount of air pressurized
by the fan section 14 bypasses the core engine 39 for the
generation of propulsion thrust. The nacelle assembly 26
partially surrounds an engine casing 31 that houses the core
engine 39 and its components. The airflow entering the fan
section 14 may bypass the core engine 39 via a fan bypass
passage 30 which extends between the nacelle assembly 26
and the engine casing 31 for receiving and communicating a
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discharge airflow F1. The high bypass flow arrangement pro-
vides a significant amount of thrust for powering the aircraft.
[0033] The engine 10 may include a geartrain 23 that con-
trols the speed of the rotating fan section 14. The geartrain 23
can be any known gear system, such as a planetary gear
system with orbiting planet gears, a planetary gear system
with non-orbiting planet gears or other type of gear system. In
the disclosed example, the geartrain 23 has a constant gear
ratio. It should be understood, however, that the above param-
eters are only examples of a contemplated geared turbofan
engine 10. That is, the invention is applicable to traditional
turbofan engines as well as other engine architectures.
[0034] The discharge airflow F1 is discharged from the
engine 10 through a fan exhaust nozzle 33. Core exhaust
gases C are discharged from the core engine 39 through a core
exhaust nozzle 32 disposed between the engine casing 31 and
a center plug 34 disposed coaxially around a longitudinal
centerline axis A of the gas turbine engine 10.

[0035] FIG. 2 illustrates an example inlet lip section 38 of
the nacelle assembly 26. The inlet lip section 38 is positioned
near a forward segment 29 of the nacelle assembly 26. A
boundary layer 35 is associated with inlet lip section 38. The
boundary layer 35 represents an area adjacent to each of an
inner and outer flow surface of the inlet lip section 38 at which
the velocity gradient of airflow is zero. That is, the velocity
profile of oncoming airflow F2 goes from a free stream away
from the boundary layer 35 to near zero at the boundary layer
35 dueto friction forces that occur as the oncoming airflow F2
passes over the outer and inner flow surfaces of the inlet lip
section 38.

[0036] The inlet lip section 38 defines a contraction ratio.
The contraction ratio represents a relative thickness of the
inlet lip section 38 of the nacelle assembly 26 and is repre-
sented by the ratio of a highlight area H, (ring shaped area
defined by highlight diameter D,) and a throat area T, (ring
shaped area defined by throat diameter D,). Currently indus-
try standards typically require a contraction ratio of approxi-
mately 1.33 to reduce the separation of oncoming airflow F2
from the outer and inner flow surfaces of the inlet lip section
38 during engine operation, but other contraction ratios may
be feasible. “Thick” inlet lip section designs, which are asso-
ciated with large contraction ratios, increase the maximum
diameter D, . and increase the weight and drag penalties
associated with the nacelle assembly 26. In addition, a desired
ratio of the maximum diameter Dmax relative to the highlight
diameter D,, is typically less than or equal to about 1.5, for
example. A person of ordinary skill in the art would under-
stand that other ratios of the maximum diameter Dmax rela-
tive to the highlight diameter D,, are possible and will vary
depending upon design specific parameters.

[0037] Referring to FIG. 3, the inlet lip section 38 includes
a plurality of discrete sections 40 disposed circumferentially
about the engine longitudinal centerline axis A. Each of the
discrete sections 40 includes a leading edge 42 and a body
panel portion 44. Each discrete section 40 has an adaptive
structure that is capable of a shape change. The inlet lip
section 38 is sectioned into the plurality of discrete sections
40 to reduce the stiffness of the closed annular structure of the
inlet lip section 38 and allow flexure thereof. Each discrete
section 40 is designed to be capable of deformation (i.e., the
materials remain within their elastic limits), yet simulta-
neously have the requisite stiffness to maintain a deformed
shape while under aerodynamic and external pressure loads.
In addition, as would be understood by those of ordinary skill
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in the art having the benefit of this disclosure, each discrete
section 40 could slightly overlap with adjacent discrete sec-
tions 40 to allow the shape change of the inlet lip section 38 to
occur without interference. A fixed nacelle portion 41 is posi-
tioned downstream from the inlet lip section 38.

[0038] In one example, the discrete sections 40 are com-
prised of an aluminum alloy. In another example, the discrete
sections are comprised of a titanium alloy. It should be under-
stood that any deformable material may be utilized to form
the discrete sections 40. A person of ordinary skill in the art
having the benefit of this description would be able to choose
an appropriate material for the example discrete sections 40
of the inlet lip section 38.

[0039] Influencing the adaptive structure of the inlet lip
section 38 during specific flight conditions to achieve a
desired shape change increases the amount of airflow com-
municated through the gas turbine engine 10 and reduces the
internal and external drag experienced by the inlet lip section
38. In one example, the adaptive structure of the inlet lip
section 38 is influenced by adjusting the shape of the leading
edge 42 of each discrete section 40 (see FIGS. 4A and 4B). In
another example, the adaptive structure of the inlet lip section
38 is influenced by adjusting a thickness of the body panel
portions 44 of each discrete section 40 (see FIG. 5). In yet
another example, the adaptive structure of the inlet lip section
38 is influenced by adjusting both the leading edge 42 and the
thickness ofthe body panel portion 44 of each discrete section
40.

[0040] FIGS. 4A and 4B illustrate the adjustment of the
leading edge 42 of a discrete section 40 of the inlet lip section
38 between a first position X (see FIG. 4A) and a second
position X' (see FIG. 4B). The first position X represents a
“thin” inlet lip section 38. The second position X' represents
a “blunt” inlet lip section 38. Each leading edge 42 is moved
between the first position X and the second position X' via a
rotary actuator 46, for example. The rotary actuator 46 rotates
in either a clockwise or counterclockwise direction to move a
linkage assembly 48 and adjust the leading edge 42 between
the first position X and the second position X'. The rotary
actuator 46 and the linkage assembly 48 are mounted within
a cavity 50 of each discrete section 40.

[0041] Atleast one linkage assembly 48 is provided within
each discrete section 40 and includes a plurality of linkage
arms 52 and a plurality of pivot points 54. The rotary actuator
46 pivots, toggles, extends and/or flexes the linkage arms 52
of'the linkage assembly 48 about the pivot points 54 to move
the leading edge 42 between the “thin”, first position X and
the “blunt”, second position X'. Although the present example
is illustrated with a rotary actuator and linkage arms con-
nected via pivot points, other mechanisms may be utilized to
movethe leading edges 42 of the discrete sections 40 between
the first position X and the second position X', including but
not limited to linear actuators, bell cranks, etc. A person of
ordinary skill in the art having the benefit of this disclosure
will be able to implement an appropriate actuator assembly to
manipulate the leading edge 42 of each discrete section 40. In
addition, it should be understood that the leading edge 42 is
moveable to any position between the first position X and
second position X'.

[0042] The adaptive structure of the inlet lip section 38 is
influenced by moving the leading edge 42 of each discrete
section 40 between the first position X and the second posi-
tion X' in response to detecting an operability condition of the
gas turbine engine 10. In one example, the operability condi-
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tion includes a take-off condition. In another example, the
operability condition includes a climb condition. In yet
another example, the operability condition includes a landing
condition. In still another example, the operability condition
includes a high angle of attack condition. It should be under-
stood that the adaptive structure of the inlet lip section 38 is
adjustable in response to any operability condition experi-
enced by the aircraft. Each leading edge 42 is positioned
at/returned to the first position X during normal cruise con-
ditions of the aircraft.

[0043] A sensor 61 detects the operability condition and
communicates with a controller 62 to translate the leading
edge 42 between the first position X and the second position
X' and influence the adaptive structure of the inlet lip section
38. Of course, this view is highly schematic. In addition, the
illustrations of the movement of the inlet lip section 38 are
shown exaggerated to better illustrate the adaptive structure
thereof. A person of ordinary skill in the art would understand
the distances the leading edge 42 should be moved between
the position X and the second position X' in response to
sensing a specific operability condition.

[0044] It should be understood that the sensor 61 and the
controller 62 may be programmed to detect any known oper-
ability condition and that each operability condition may be
associated with a distinct position of the leading edge 42 of
the inlet lip section 38. That is, the sensor 61 and the controller
62 are operable to situate the leading edge 42 of each discrete
section 40 at a position which corresponds to the operability
condition that is detected. Also, the sensor can be replaced by
any controller associated with the gas turbine engine 10 or an
associated aircraft. In fact, the controller 62 itself can include
the “sensor” and generate the signal to adjust the contour of
the inlet lip section 38.

[0045] FIG. 5 illustrates the adjustment of a thickness T of
a body panel portion 44 of each discrete section 40 to influ-
ence the adaptive structure of the inlet lip section 38. The
thickness T of the body panel 44 is adjustable between a
“thin” inlet lip section 38 and a “thick™ inlet lip section 38, for
example. An inner surface 70 and an outer surface 72 of each
body panel portion 44 are moveable in a Y direction (i.e.,
radially outward) to adjust each discrete section 40 to a
“thick” position. In addition, the inner and outer surfaces 70,
72 are moveable in a Z direction to adjust each discrete
section to a “thin” position.

[0046] The thickness T adjustment of each body panel por-
tion 44 is achieved via a linear actuator 56 and a linkage
assembly 58. The linear actuator 56 and the linkage assembly
58 are received in the cavity 50 of each discrete section 40.
Although the present example is illustrated with a linear
actuator and linkage arms connected via pivot points, other
mechanisms may be utilized to adjust the thickness T of each
body panel portion 44.

[0047] The linear actuator 56 includes an actuator arm 60
which is moveable in a R or L direction to move the linkage
assembly 58 and thereby adjust the thickness of the body
panel portion 44. The linkage assembly 58 includes a plural-
ity of linkages 64 and a plurality of pivot points 66. The linear
actuator 56 adjusts the thickness T of each body panel portion
44 by retracting, pivoting, toggling, extending and/or flexing
the linkages 64 about each pivot point 66. In one example, the
actuator arm 60 of the linear actuator 56 moves ina R direc-
tion to retract the outer skin (i.e., move the outer skin in the Z
direction) of the body panel portion 44 and provide a “thin”
inlet lip section 38. In another example, the actuator arm 60 of
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the linear actuator 56 is moved in a L. direction to expand the
outer skin (i.e., move the outer skin in the Y direction) of the
body panel portion 44 and provide a “thick” inlet lip section
38. That is, the thickness T of each body panel portion 44 is
adjusted either radially outwardly or radially inwardly to
provide a “thick™ inlet lip section or a “thin” inlet lip section,
respectively.

[0048] The thickness of each discrete section 40 is adjusted
in response to detecting an operability condition. In one
example, the operability condition includes a take-oft condi-
tion. In another example, the operating condition includes a
climb condition. In another example, the operability condi-
tion includes a high angle of attack condition. In still another
example, the operability condition includes a landing condi-
tion. It should be understood that the thickness of the body
panel portion 44 may be adjusted to influence the adaptive
structure of the inlet lip section 38 in response to any oper-
ability condition experienced by the aircraft. The thickness T
is adjusted/returned to a “thin” position at cruise conditions of
the aircraft.

[0049] A sensor 61, as is shown in FIGS. 4a and 44, detects
the operability condition and communicates with a controller
62 to adjust the thickness T of each discrete section 40. Of
course, this view is highly schematic. In addition, the illus-
trations of the movement of the inlet lip section 38 are shown
exaggerated to better illustrate the adaptive structure thereof.
A person of ordinary skill in the art would understand the
distances the thickness T should be adjusted in response to
sensing a specific operability condition.

[0050] It should be understood that the sensor 61 and the
controller 62 may be programmed to detect any known oper-
ability condition and that each operability condition may be
associated with a distinct thickness T of the body panel por-
tions 44 of the discrete sections 40. That is, the sensor 61 and
the controller 62 are operable to adjust the thickness T of each
discrete section 40 to a position which corresponds to the
operability condition that is detected. The thickness T of each
discrete section 40 may be adjusted uniformly or differently
about the circumference. In some instances, such as operating
during strong cross-winds, for example, only certain discrete
sections 40 may be adjusted, while other discrete sections 40
are left unchanged. Also, the sensor can be replaced by any
controller associated with the gas turbine engine 10 or an
associated aircraft. In fact, the controller 62 itself can gener-
ate the signal to adjust the contour of the inlet lip section 38.
[0051] Although illustrated in FIGS. 4 and 5 as having only
a single mechanism for adjusting the shape of the inlet lip
section 38 (i.e., one of a rotary actuator 46 with a linkage
assembly 48 or a linear actuator 56 with a linkage assembly
58), it should be understood that each discrete section 40
could include both types of mechanisms to achieve both a
leading edge adjustment and a thickness adjustment of the
inlet lip section 38. A person of ordinary skill in the art having
the benefit of this disclosure would be able to design the inlet
lip section 38 to achieve a desired aerodynamic performance
level.

[0052] Influencing the adaptive structure of the inlet lip
section 38 may also be achieved during diverse operating
conditions by “drooping” a portion of the inlet lip section 38
relative to a remaining portion of the inlet lip section 38 (See
FIG. 6). In one example, a portion of the discrete sections 40
positioned near a top portion 80 of the inlet lip section 38 are
translated in an X direction and a portion of discrete sections
40 positioned near a bottom portion 82 of the inlet lip section
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38 are translated in a Y direction to create a droop angle D
relative to a plane 84 defined by the foremost end 86 of the
inlet lip section 38. The translations of the discrete sections 40
in the X and Y directions are achieved via adjustment of
linkage assembly 48 (See FIGS. 4a and 4b), the linkage
assembly 58 (See FIG. 5) ora combination of both the linkage
assembly 48 and the linkage assembly 58. The droop angle D
is between 2 to 6 degrees relative to the plane 84, in one
example. Although FIG. 6 illustrates the “droop” of the bot-
tom portion 82 relative to the remaining portion of the inlet lip
section 38, it should be understood that any portion of the inlet
lip section 38 may be drooped to improve the aircraft engine
performance and reduce nacelle drag at all flight conditions.
[0053] The adaptive inlet lip section 38 improves acrody-
namic performance of the gas turbine engine 10 during all
operability conditions experienced by the aircraft. In addi-
tion, because of the shape changing capabilities of the inlet lip
section 38, the aircraft may be designed having a “thin” inlet
lip section 38 (i.e., a slim line nacelle having a reduced con-
tractionratio is achieved). As aresult, the nacelle assembly 26
is designed for specific cruise conditions of the aircraft. A
reduced maximum diameter of the nacelle assembly 26 may
therefore be achieved while reducing weight, reducing drag,
reducing fuel burn and increasing the overall efficiency of the
gas turbine engine 10.

[0054] The foregoing description shall be interpreted as
illustrative and not in any limiting sense. A worker of ordinary
skill in the art would recognize that certain modifications
would come within the scope of this disclosure. For that
reason, the following claims should be studied to determine
the true scope and content of this invention.

What is claimed is:

1. A method of improving the aerodynamic performance of
an inlet section of a nacelle assembly of a gas turbine engine,
comprising the steps of:

(a) sensing an operability condition;

(b) adjusting a leading edge of the inlet section in response

to said step (a); and

(c) adjusting a thickness of the inlet section in response to

said step (a).

2. The method as recited in claim 1, wherein the leading
edge is adjustable between a thin position and a blunt position
and said step (b) includes the step of:

moving the leading edge between the thin position and the

blunt position.

3. The method as recited in claim 1, wherein the thickness
of'the inlet section is adjustable between a first position and a
second position and said step (¢) includes the step of:

adjusting the thickness between the first position and the

second position.

4. The method as recited in claim 3, wherein the second
position is radially outward from the first position.

5. The method as recited in claim 3, wherein the second
position is radially inward from the first position.

6. The method as recited in claim 1, wherein the inlet
section includes a plurality of discrete sections circumferen-
tially disposed about an engine longitudinal centerline axis
and each having aleading edge and a body panel portion aft of
the leading edge that includes an adaptive structure, wherein
said step (c) includes adjusting a thickness of each of the body
panel portions in each of a radially outer direction and a
radially inner direction relative to the engine longitudinal
centerline axis to alter the adaptive structure.
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7. The method as recited in claim 6, wherein the adaptive
structure of a first discrete section of the plurality of discrete
sections is altered independently of the adaptive structure of
a second discrete section of the plurality of discrete sections.

8. The method as recited in claim 1, wherein said step (a) is
performed using a programmable controller.

9. A method of influencing an adaptive structure of a plu-
rality of discrete sections of a gas turbine engine, comprising
the steps of:

positioning the plurality of discrete sections circumferen-

tially about an engine longitudinal centerline axis, each
of'the plurality of discrete sections having a leading edge
and a body panel portion aft of the leading edge that
includes the adaptive structure; and

adjusting a thickness of at least one body panel portion in

each of a radially outer direction and a radially inner
direction relative to the engine longitudinal centerline
axis to alter the adaptive structure.

10. The method as recited in claim 9, comprising the step of
identifying an operability condition prior to the step of adjust-
ing.
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11. The method as recited in claim 9, comprising the step of
moving the leading edge between a thin position and a blunt
position.

12. The method as recited in claim 9, wherein the adaptive
structure of a first discrete section of the plurality of discrete
sections is altered independently of the adaptive structure of
a second discrete section of the plurality of discrete sections.

13. The method as recited in claim 12, wherein the thick-
ness of the first discrete section and the thickness of the
second discrete section are adjusted uniformly.

14. The method as recited in claim 12, wherein the thick-
ness of the first discrete section and the thickness of the
second discrete section are adjusted by a different thickness
amount.

15. The method as recited in claim 9, wherein the plurality
of'discrete sections include at least a first discrete section and
a second discrete section, and said step of adjusting the thick-
ness is performed on one of the first discrete section and the
second discrete section but not on the other of the first discrete
section and the second discrete section.
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