ULTRASONIC TANK FOR A TURBOMACHINE

FIELD
[0001] The present subject matter relates generally twtaachines and, more
particularly, to systems and methods for performitigasonic procedures on an

internal component of a turbomachine.

BACKGROUND
[0002] A gas turbine engine typically includes a turbomiaety core having a
high pressure compressor, combustor, and highymessrbine in a serial flow
relationship. The core is operable in a known neanm generate a primary gas flow.
The high pressure compressor includes annularsaffeyws”) of stationary vanes
that direct air entering the engine into downstreaotating blades of the compressor.
Collectively one row of compressor vanes and omeabcompressor blades make up
a “stage” of the compressor. Similarly, the higagsure turbine includes annular
rows of stationary nozzle vanes that direct theg&sxiting the combustor into
downstream, rotating blades of the turbine. Caillety one row of nozzle vanes and
one row of turbine blades make up a “stage” ofttlbine. Typically, both the
compressor and turbine include a plurality of sseoe stages.
[0003] Gas turbine engines, particularly aircraft engimeguire a high degree of
periodic maintenance. For example, periodic maitee is often scheduled to allow
internal components of the engine to be inspeaeddfects and subsequently
repaired and/or for internal components to be @darGenerally, gas turbine engines
may build up deposits such as carbon buildup, dirst,etc. Unfortunately, many
conventional inspection and cleaning methods usedifcraft engines require that
the engine be removed from the body of the aire@adt subsequently partially or
fully disassembled. As such, these inspectioncieahing methods result in a
significant increase in both the time and the castociated with inspecting and/or
cleaning internal engine components.
[0004] However, performing in situ service or inspectisogedures on gas
turbines is complicated because some of the ingpeat service procedures can

unintentionally harm portions of the gas turbine doi fluid or gas based over spray,



or waste particles created during material remopafations. Accordingly, a system
and method for performing an in situ cleaning andé@mination of internal

component of a gas turbine engine would be welcowitidn the technology.

BRIEF DESCRIPTION
[0005] Aspects and advantages will be set forth in pattiénfollowing
description, or may be obvious from the descriptmmmay be learned through
practice of the invention.
[0006] In one aspect, the present disclosure is directedslystem for performing
ultrasonic procedures within a turbomachine. Tystesn includes a bladder and a
probe assembly. The bladder includes a bladdey furgositioning within the
turbomachine. Further, the bladder is inflatablattleast partially define an
ultrasonic tank within the turbomachine for contagna fluid medium. The probe
assembly includes an extension member and ultras@msmitter coupled to or
positioned within the extension member. The extensmember is insertable into the
ultrasonic tank for positioning the ultrasonic samtter within the ultrasonic tank.
[0007] In one embodiment, the probe assembly may furti@ude an ultrasonic
receiver coupled to or positioned within the exiemsnember. The ultrasonic
receiver may receive at least a portion of theaatinic waves after the ultrasonic
waves have reflected off the turbomachine. Inla@oémbodiment, the probe
assembly may be a snake arm assembly. Suchhbaxtension member may be a
snake arm of the snake arm assembly. In a fuetdaodiment, the system may
further include a fluid source fluidly coupled teetbladder for inflating the bladder.
In another embodiment, the fluid medium may incladg#eaning fluid. In a still
further embodiment, the bladder may include attleas of a plastic material, a film,
a fibrous web, a rubber material, or a paper nailteri
[0008] In another embodiment, the bladder may be a flestder, and the bladder
body is a first bladder body. In such embodimethis,system may further include a
second bladder including a second bladder bodgdsitioning within the
turbomachine. As such, the second bladder bodybwagflatable to at least partially
define the ultrasonic tank. In further such emhbught, the first bladder may be

positioned at an upstream location within the tamhohine, and the second bladder



maybe positioned at a downstream location withentthbomachine. The first and
second bladders may define the ultrasonic tanlebetween. In another such
embodiment, the turbomachine may include a componEme first bladder may be
positioned upstream of the component, and the seslaader may be positioned
downstream of the component for at least one adsdinic cleaning, inspection, or
modeling of the component.

[0009] In another aspect, the present disclosure is éideict a method for
performing an ultrasonic procedure within a turbomae including a component.
The method includes positioning a bladder withim titrbomachine to at least
partially define an ultrasonic tank within the tarbachine. The method further
includes providing the ultrasonic tank with a flureedium. In another step, the
method includes positioning an ultrasonic trangmitf a probe assembly into the
ultrasonic tank. The method additionally incluéesitting ultrasonic waves from the
ultrasonic transmitter through the fluid mediunthiie component of the
turbomachine.

[0010] In one embodiment of the method, the turbomachiag be in situ. Ina
further embodiment of the method, the component beagositioned at least partially
within ultrasonic tank. In yet another embodimefithe method, emitting ultrasonic
waves from the ultrasonic transmitter through thelfmedium to the component of
the turbomachine may include removing depositshercomponent. In one
embodiment, the method may include positioningcasé bladder within the
turbomachine to at least partially define the slrac tank. In another embodiment,
the method may include repositioning the ultrasdransmitter of the probe assembly
within the ultrasonic tank.

[0011] In a further embodiment, the method may includetméng an ultrasonic
receiver of the probe assembly into the ultrastam& and sensing data indicative of
reflected ultrasonic waves off of the componenhwiite ultrasonic receiver. In such
an embodiment, the method may include inspectiagitiia indicative of the reflected
ultrasonic waves for an undesirable characterstior within the component. In
further such embodiments, the undesirable chaiatitemay be at least one of
damage to the component, wear to the componedgpwsit build-up on the
component. Some embodiments of the method maydedbuilding a model of at



least a portion of the turbomachine using the aateative of the reflected ultrasonic
waves. It should be further understood that ththotemay further include any of the
additional features as described herein.

[0012] In yet another aspect, the present disclosureestéid to a turbomachine
assembly. The turbomachine assembly includesharuechine having a component
and an ultrasonic system. The ultrasonic systefudes a bladder and a probe
assembly. The bladder includes a bladder bodgdeitioning within the
turbomachine. Further, the bladder is inflatablattleast partially define an
ultrasonic tank within the turbomachine for contagna fluid medium. The probe
assembly includes an extension member and ultras@msmitter coupled to or
positioned within the extension member. The extensmember is insertable into the
ultrasonic tank for positioning the ultrasonic samtter within the ultrasonic tank. It
should be further understood that the turbomacassembly may further include any
of the additional features as described herein.

[0013] These and other features, aspects and advantatjbssame better
understood with reference to the following desaoiptand appended claims. The
accompanying drawings, which are incorporated th@mstitute a part of this
specification, illustrate embodiments of the invemtand, together with the

description, serve to explain certain principleshaf invention.

BRIEF DESCRIPTION OF THE DRAWINGS
[0014] A full and enabling disclosure of the present ii@n including the best
mode thereof, directed to one of ordinary skilthe art, is set forth in the
specification, which makes reference to the appefags., in which:
[0015] FIG. lillustrates a cross-sectional view of ondediment of a
turbomachine according to the present discloswasicplarly illustrating an
embodiment where the turbomachine is a gas tudngae;
[0016] FIG. 2 illustrates a partial, cross-sectional viiva high pressure turbine
according to aspects of the present disclosuréicpharly illustrating an ultrasonic

system inserted in the high pressure turbine ofuh®omachine;



[0017] FIG. 3illustrates a partial, cross-sectional vigva high pressure
compressor according to aspects of the presenosdise, particularly illustrating the
ultrasonic system inserted in the high pressurepcessor of the turbomachine;
[0018] FIG. 4 illustrates a pictorial view of a bladdertbé ultrasonic system
according to aspects of the present disclosurécpharly illustrating a bladder able
to supply a fluid medium to an ultrasonic tank;

[0019] FIG. 5 illustrates a side view of a bladder of tiieasonic system
according to aspects of the present disclosuréicpharly illustrating a recovery
bladder able to remove the fluid medium from theasbnic tank;

[0020] FIG. 6 illustrates a closer view of the ultrasaiaick of FIG. 2 according
to aspects of the present disclosure, particullimlstrating an ultrasonic transmitter
positioned in the ultrasonic tank;

[0021] FIG. 7 illustrates a closer view of the ultrasai@ick of FIG. 2 according
to aspects of the present disclosure, particultmistrating the ultrasonic transmitter
utilized to clean a component of the turbomachine;

[0022] FIG. 8 illustrates a closer view of the ultrasat@ok of FIG. 2 according
to aspects of the present disclosure, particullmlstrating an ultrasonic receiver
positioned in the ultrasonic tank; and

[0023] FIG. 9 depicts one embodiment of a method for periieg ultrasonic
procedure within the turbomachine.

[0024] Repeat use of reference characters in the pregedifisation and
drawings is intended to represent the same or goatofeatures or elements of the

present invention.

DETAILED DESCRIPTION
[0025] Reference now will be made in detail to embodimenftse invention,
one or more examples of which are illustrated endhrawings. Each example is
provided by way of explanation of the inventiont himitation of the invention. In
fact, it will be apparent to those skilled in thetaat various modifications and
variations can be made in the present inventiohawuit departing from the scope or
spirit of the invention. For instance, featurdssirated or described as part of one

embodiment can be used with another embodimenetd § still further



embodiment. Thus, it is intended that the presemntion covers such modifications
and variations as come within the scope of the raghge claims and their equivalents.
[0026]  As used herein, the terms “first”, “second”, anklifd” may be used
interchangeably to distinguish one component frowtlzer and are not intended to
signify location or importance of the individualmponents.

[0027]  The terms “upstream” and “downstream” refer torlative direction

with respect to fluid flow in a fluid pathway. Fekample, “upstream” refers to the
direction from which the fluid flows, and “downsam” refers to the direction to
which the fluid flows.

[0028] The terms “coupled,” “fixed,” “attached to,” andetlike refer to both
direct coupling, fixing, or attaching, as well aslirect coupling, fixing, or attaching
through one or more intermediate components oufeat unless otherwise specified

herein.

M LEINTS

[0029] The terms “communicate,” “communicating,” “commuative,” and the
like refer to both direct communication as weliradirect communication such as
through a memory system or another intermediariesys

[0030] In general, systems and methods are provided féomp&ng ultrasonic
procedures within a turbomachine. In certain entbedts, the turbomachine may be
a gas turbine engine on-wing (or in situ). It dddee appreciated that, although the
present subject matter will generally be descriteetin with reference to an
ultrasonic probe within a gas turbine engine, tiseldsed system and method may be
generally used within any suitable type of turbémgine, including aircraft-based
turbine engines, land-based turbine engines, astéam turbine engines, regardless
of the current assembly state of the engine (Rilly,or partially assembled).
Additionally, with reference to aircraft enginesshould be appreciated that the
present subject matter may be used in situ or ofgw

[0031] Furthermore, it should be appreciated that, althdbhg present subject
matter will generally be described herein with refee to inserting an ultrasonic
probe within a turbomachine, the disclosed systedhmaethod may be generally used
to insert any probe within any type of apparatire specifically, the system and
method may generally be used on any apparatusm@mal structure that is difficult

to access and/or inspect. In certain other embeatisy the probe may be inserted



within any apparatus such as a mechanical or acdgaody with cavities, orifices,
tubes, etc. for the examination and/or cleaningeibfe

[0032] Referring now to the drawings, FIG. 1 illustratesr@ss-sectional view of
one embodiment of a turbomachine 10 that the witiassystem 110 (see, e.g., FIG.
2) may be utilized in. The turbomachine 10 is shdwaving a longitudinal or axial
centerline axis 12 extending therethrough for mxfee purposes. The centerline axis
12 defines a longitudinal direction extending aldimg centerline axis 12, a radial
direction extending perpendicular to the centeréires 12, and a circumferential
direction extending perpendicular to both the riadii@ection and the longitudinal
direction. In the depicted embodiment, the turbcimize 10 is a gas turbine engine.
It should be recognized that, in other embodimehtspultrasonic system 110 may be
used with any apparatus including a mechanicatgarac body with cavities,

orifices, tubes, etc. for the inspection and/oaglag thereof.

[0033] In general, the engine may include a core gasriarbngine (indicated
generally by reference character 14) and a fanoset6 positioned upstream thereof.
The core engine 14 may generally include a subathntubular outer casing 18 that
defines an annular inlet 20. In addition, the patesing 18 may further enclose and
support a booster compressor 22 for increasingtiesure of the air that enters the
core engine 14 to a first pressure level. A higkspure, multi-stage, axial-flow
compressor 24 may then receive the pressurizdtbairthe booster compressor 22
and further increase the pressure of such air. pféssurized air exiting the high-
pressure compressor 24 may then flow to a comba@starithin which fuel is injected
into the flow of pressurized air, with the resudtimixture being combusted within the
combustor 26. The high energy combustion prodé@tare directed from the
combustor 26 along the hot gas path of the engirefirst (high pressure) turbine 28
for driving the high pressure compressor 24 viasi ¢high pressure) drive shaft 30,
and then to a second (low pressure) turbine 38rwmg the booster compressor 22
and fan section 16 via a second (low pressuregdinaft 34 that is generally coaxial
with first drive shaft 30. After driving each ofrhines 28 and 32, the combustion
products 60 may be expelled from the core engined 4n exhaust nozzle 36 to

provide propulsive jet thrust.



[0034]  Additionally, as shown in FIG. 1, the fan sectidhdf the turbomachine
10 may generally include a rotatable, axial-flow fator assembly 3®at is
configured to be surrounded by an annular fan ga&ih It should be appreciated by
those of ordinary skill in the art that the fanings40 may be configured to be
supported relative to the core engineb¥4a plurality of substantially radially-
extending, circumferentially-spaced outlet guideas42. As such, the fan casing 40
may enclose the fan rotor assemblyaB@ its corresponding fan rotor blades 44.
Moreover, a downstream sectiondlf@he fan casing 40 may extend over an outer
portion of the core engine 14 so as to define arsdary, or by-pass, airflow conduit
48 that provides additional propulsive jet thrust.

[0035] It should be appreciated that, in several embodis¢ime second (low
pressure) drive shaft 34 may be directly coupletthéofan rotor assembly 38 to
provide a direct-drive configuration. Alternatiyethe second drive shaft 34 may be
coupled to the fan rotor assembly 38 via a spegacten device 37 (e.g., a reduction
gear or gearbox) to provide an indirect-drive carge drive configuration. Such a
speed reduction device(s) 37 may also be proviegdadden any other suitable shafts
and/or spools within the engine as desired or redui

[0036] During operation of the engine, it should be apjated that an initial air
flow (indicated by arrow 50) may enter the engim®tigh an associated inlet 52 of
the fan casing 40. The air flow 50 themsses through the fan rotor bladeaAd
splits into a first compressed air flow (indicatgdarrow 54) that moves through the
by-pass conduit 48nd a second compressed air flow (indicated byaB®) which
enters the booster compressor 22. The pressuhe getond compressed air flow
56is then increased and enters the high pressureressg 24 (as indicated by arrow
58). After mixing with fuel and being combustedhim the combustor 26, the
combustion products 6kit the combustor 2énd flow through the high pressure
turbine 28. Thereafter, the combustion product#®@ through the low pressure
turbine 32and exit the exhaust nozzle ®6provide thrust for the engine.

[0037] The gas turbine engine may also include a plurafitgccess ports 62
defined through its casings and/or frames for hong access to the interior of the
core engine 14. For instance, as shown in FI@&eliurbomachine 10 may include
the plurality of access ports 62 (only six of whate shown) defined through the



outer casing 18 for providing internal access te onboth of the compressors 22, 24
and/or for providing internal access to one or haftthe turbines 28, 32. In several
embodiments, the access ports 62 may be spacddajadly along the core engine
14. For instance, the access ports 62 may be d@peet axially along each
compressor 22, 24 and/or each turbine 28, 32 fwathat least one access port 62 is
located at each compressor stage and/or eacheuwstazige for providing access to the
internal components located at such stage(s)dditian, the access ports 62 may
also be spaced apart circumferentially around tine engine 14. For instance, a
plurality of access ports 62 may be spaced apadriferentially around each
compressor stage and/or turbine stage.

[0038] It should be appreciated that, although the aqoeds 62 are generally
described herein with reference to providing inéiaccess to one or both of the
compressors 22, 24 and/or for providing internakas to one or both of the turbines
28, 32, the gas turbine engine may include acoads 62 providing access to any
suitable internal location of the turbomachine di;h as by including access ports 62
that provide access within the combustor 26 araligrother suitable component of
the engine.

[0039] Referring now to FIG. 2, a partial, cross-sectionalv of the high

pressure turbine 28 described above with referem&¢G. 1 is illustrated in
accordance with aspects of the present subjecemaiis shown, the high pressure
turbine 28 may include a first stage turbine nofieand an annular array of rotating
turbine blades 68 (one of which is shown) locatethediately downstream of the
first stage turbine nozzle 66. The first stagbig nozzle 66 may generally be
defined by an annular flow channel that includgduaality of radially-extending,
circularly-spaced nozzle vanes 70 (one of whicthimwn). The nozzle vanes 70 may
be supported between a number of arcuate outest¥@hdnd arcuate inner bands 74.
Additionally, the circumferentially spaced turbinkdes 68 may generally be
configured to extend radially outwardly from a notlisk (not shown) that rotates
about the centerline axis 12 (see e.g., FIG. th@kngine. Moreover, a turbine
shroud 76 may be positioned immediately adjacetiteéaadially outer tips of the

turbine blades 68 so as to define the outer réidapath boundary for the



combustion products 60 flowing through the highsptee turbine 28 along the hot
gas path of the engine.

[0040] As indicated above, the high pressure turbine 28 geaerally include

any number of turbine stages, with each stagednuofuan annular array of nozzle
vanes 78 and follow-up turbine blades 68. For eptaimas shown in FIG. 2, an
annular array of nozzle vanes 78 of a second sthtiee high pressure turbine 28 may
be located immediately downstream of the turbiraelé$ 68 of the first stage of the
high pressure turbine 28.

[0041] Moreover, as shown in FIG. 2, a plurality of acgesdgs 62 may be
defined through the turbine casing and/or framé) wach access port 62 being
configured to provide access to the interior oftiigh pressure turbine 28 at a
different axial location. Specifically, as indiedtabove, the access ports 62 may, in
several embodiments, be spaced apart axially suatheaach access port 62 is aligned
with or otherwise provides interior access to &edént stage of the high pressure
turbine 28. For instance, as shown in FIG. 2rst ficcess port 62A may be defined
through the turbine casing/frame to provide actesie first stage of the high
pressure turbine 28 while a second access porn@@Bbe defined through the
turbine casing/frame to provide access to the skstage of the high pressure turbine
28. Further, a third access port 62C may be defiheough the turbine casing/frame
to provide access to the third stage of the higisgure turbine 28.

[0042] It should be appreciated that similar access @ tmay also be provided
for any other stages of the high pressure turb@arzl/or for any turbine stages of the
low pressure turbine 32. It should also be apptedithat, in addition to the axially
spaced access ports 62 shown in FIG. 2, accessgrhay be also provided at
differing circumferentially spaced locations. Hastance, in one embodiment, a
plurality of circumferentially spaced access paonesy be defined through the turbine
casing/frame at each turbine stage to provideiortaccess to the high pressure
turbine 28 at multiple circumferential location®and the turbine stage.

[0043] Referring now to FIG. 3, a partial, cross-sectional of the high

pressure compressor 24 described above with refeterFI1G. 1 is illustrated in
accordance with aspects of the present subjecemaiis shown, the high pressure
compressor 24 may include a plurality of compressages, with each stage
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including both an annular array of fixed compressores 80 (only one of which is
shown for each stage) and an annular array ofaliatompressor blades 82 (only
one of which is shown for each stage). Each roeoafipressor vanes 80 is generally
configured to direct air flowing through the higtepsure compressor 24 to the row of
compressor blades 82 immediately downstream thereof

[0044]  Moreover, the high pressure compressor 24 maydecéuplurality of
access ports 62 defined through the compressargteisime, with each access port
62 being configured to provide access to the iotesf the high pressure compressor
24 at a different axial location. Specifically,saveral embodiments, the access ports
62 may be spaced apart axially such that each apoes62 is aligned with or
otherwise provides interior access to a differéage of the high pressure compressor
24. For instance, as shown in FIG. 3, first, se¢admird, and fourth access ports 62a,
62b, 62c, 62d are illustrated that provide acoeg$sur successive stages,
respectively, of the high pressure compressor 24.

[0045] It should be appreciated that similar access @@ tmay also be provided
for any of the other stages of the high pressunepressor 24 and/or for any of the
stages of the booster compressor 22. It shoutdbesappreciated that, in addition to
the axially spaced access ports 62 shown in FIG@c&ss ports 62 may be also
provided at differing circumferentially spaced lboas. For instance, in one
embodiment, a plurality of circumferentially spa@tess ports 62 may be defined
through the compressor casing/frame at each cosmretage to provide interior
access to the high pressure compressor 24 at heuttrppumferential locations around
the compressor stage.

[0046] Referring now to FIGS. 2 and 3, two embodimenta tifrbomachine
assembly 210 are illustrated in accordance witleetspof the present subject matter.
The turbomachine assembly 210 includes the turbbimad0, such as the high
pressure turbine 28 of FIG. 2 or the high pressampressor 24 of FIG. 3. The
turbomachine 10 has a component, such as, buinmted to the turbine blade 68, the
nozzle vane 78, the compressor vane 80, and/aotim@ressor blade 82. The
turbomachine assembly 210 further includes anadtrec system 110 for performing
ultrasonic procedures within the turbomachine t&hould be recognized that, in
other embodiments, the ultrasonic system 110 mayibheed in any other apparatus,

11



such as a mechanical or organic body with cavibaces, tubes, etc. for the
examination and/or cleaning thereof. Further.artain embodiments, the
turbomachine 10 may be in situ. Generally, thbdarachine 10 positioned on-wing
of an aircraft may be referred to as in situ. Urtfier embodiments, the turbomachine
10 may be off-wing and/or fully or partially disassbled.

[0047]  The ultrasonic system 110 includes a probe asseibi@yncluding an
extension member 114 and an ultrasonic transniiftér The ultrasonic transmitter is
coupled to or positioned within the extension menidel. For example, in the
illustrated embodiments, the ultrasonic transmitte8 (as discussed in more detail in
regards to FIGS. 6-8) is positioned at an end ¥1Beoextension member 114. In
certain embodiments, the extension member 114 raaydable 124.

[0048] In certain embodiments, the probe assembly 112inthyde a computer
122 communicatively coupled to the extension menmiidr In general, the computer
122 may correspond to any suitable processor-l@dséade and/or any suitable
combination of processor-based devices. The coend@? may be communicatively
coupled to the probe assembly 112 via a commurétk and/or cable 126. Thus,
in several embodiments, the computer 122 may irctree or more processor(s) 123
and associated memory device(s) 125 configure@iimpn a variety of computer-
implemented functions (e.g., performing the methatkps, calculations, and the like
disclosed herein). As used herein, the term “@sog refers not only to integrated
circuits referred to in the art as being included icomputer, but also refers to a
controller, a microcontroller, a microcomputer,ragrammable logic controller
(PLC), an application specific integrated circaitd/or other programmable circuits.
Furthermore, the computer 122 may include a disp2a

[0049]  Additionally, the memory device(s) 125 may gengrabmprise memory
element(s) including, but not limited to, computeadable medium (e.g., random
access memory (RAM)), computer readable non-velatiédium (e.g., a flash
memory), a floppy disk, a compact disc-read onlynog/ (CD-ROM), a magneto-
optical disk (MOD), a digital versatile disc (DVDgnd/or other suitable memory
elements. Such memory device(s) 125 may gendralonfigured to store suitable

computer-readable instructions that, when impleetbly the processor(s) 123,
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configure the computer 122 to perform various fiomg including, but not limited to,
the methods and/or steps described herein.

[0050] Still referring now FIGS. 2 and 3, as shown, theeegion member 114 has
been inserted through an access port 62 of thermabhine 10. For the illustrated
embodiment, the extension member 114 may inclutkaat one sensor 120 at the
end 118. For the exemplary embodiment, the sef®produces a signal that is
communicated through the cable 124 and to the cenfi@2 via the communicative
link or cable 126. In certain embodiments, thesserd20 may be an optical sensor to
allow images and/or video of the interior of thebtumachine 10 to be captured or
otherwise obtained. It should be recognized thatther embodiments, the computer
122 may be in wireless communication with the sett0 and/or the extension
member 114. Additionally, a light source, suctaad ED, may be provided at or
adjacent to the end 118 to provide lighting witthie interior of the turbomachine 10.
In the shown embodiment, the computer 122 is condig to orient and feed the
extension member 114 while it is inserted and ¢ei@mto the turbomachine 10. For
example, the computer 122 may send signals viadhenmunicative cable 126 to the
extension member 114 to change the orientatioheéktension member 114.

[0051] Inthe depicted embodiments, the probe assemblyrEh2include an
articulation assembly 128 that allows the orieotatf the extension member 114
and/or the end 118 to be adjusted within the iateof the turbomachine 10. Further,
the extension member 114 may extend from the dation assembly 128 at a base
130. For example, the articulation assembly 12§ aflaw for the manipulation of
the extension member 114 such as to extend thasatemember 114, retract the
extension member 114, and/or to change the shagpe ekxtension member 114.
Further, the end 118 may be rotated or pivoted haingle axis or multiples axes to
adjust the orientation of the end 118 relativehsriemainder of the extension
member 114,

[0052] It should be appreciated that the articulation médg 128 may generally
have any suitable configuration and/or may incladg suitable components that
allow for adjustment of the orientation of the exdi®n member 114 and/or the end
118 relative to the remainder of the extension nemii4. For example, in one
embodiment, a plurality of articulation cables ni@ycoupled between the end 118
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and one or more articulation motors. In such abaiment, by adjusting the tension
of the articulation cables via the articulation or¢s), the end 118 may be reoriented
within the turbomachine 10.

[0053] In another embodiment, the probe assembly 112 raaydmake arm
assembly. In such embodiment, the extension metrildemay be a snake arm of the
snake arm assembly. In such an embodiment, tle@grh member 114 may include
a plurality of segments joined by a respectiveallty of joints movable relative to
one another by the articulation assembly 128. eikample, the articulation cables
may extend to individual segments of the extensi@ember 114 to reorientate the
segments and therefore the extension member hildthér embodiments, the
articulation assembly 128 may include one or mepagate actuators for adjusting
the orientation of the snake arm, such as the t@atien of the segments and/or joints.
Further, the cable 124 may house the segmenshoiltld be recognized that the
segments may provide rigidity to the cable 124 thiedefore may selectably fix the
snake arm in a desired orientation and/or shapmvener, in other embodiments, the
snake arm may not include the outer structure®ttble 124 and instead may be
formed generally by the plurality of segments.

[0054]  Briefly, it will be appreciated that the snake amay define certain
parameters to further enable it to reach relativetgote positions within the interior
of the turbomachine 10. More specifically, for #grabodiment shown, the snake arm
may define a length between the base 130 in thed 28af least about thirty-six (36)
inches, such as at least about forty-eight (4&)es¢such as at least about sixty (60)
inches, such as up to about 600 inches. Simildre/snake arm may define a
maximum diameter between the base 130 and theEdvhich for the embodiment
depicted may be a maximum diameter of each ofégenents of the snake arm, less
than about five (5) inches. For example, the maxmdiameter of the snake arm
may be less than about three (3) inches, suctsaghan about 2.5 inches, such as
less than about one (1) inch. Such may furthemathe snake arm to reach relatively
remote locations within the interior of the turbarhie 10.

[0055] It should also be appreciated that, in several elinbents, the articulation
assembly 128 may be configured to be electronicalhtrolled. Specifically, as
shown in FIGS. 2 and 3, the computer 122 may benwamcatively coupled to the
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articulation assembly 128 to allow the computer ti2adjust the orientation of the
extension member 114 and/or the end 118 via coatrible articulation assembly
128.

[0056]  As depicted in the embodiments of FIGS. 2 and 8 ullrasonic system
110 includes a bladder positioned within the turbohine 10. At least one bladder
can be installed within the turbomachine 10 to farcircumferential seal therein.
Referring particularly to FIG. 2, the bladder ifirat bladder 100 and is installed and
positioned between the plurality of first stagebtoe nozzles 66 and the annular array
of rotating turbine blades 68. For example, th&t foiladder 100 may be installed by
inserting the first bladder 100, in an uninflatéats, through one of the access ports
62. Then, the first bladder 100 can be inflatddgian inflating fluid, such as a
liquid, foam, or a gas. Referring particularlyRl§s. 3, the first bladder 100 may be
installed and positioned within a compressor stage between a first annular array
of fixed compressor vanes 80 and a first annulayaof rotatable compressor blades
82).

[0057]  The first bladder 100 may be inflatable to at |gmstially define an
ultrasonic tank 132 within the turbomachine 10dontaining a fluid medium. For
example, the bladder 100 and at least a portidgheo€ore engine 14, such as the
segment of the high pressure turbine 28 shown@ Elor the segment of the high
pressure compressor 24 shown in FIG. 3, may défmeltrasonic tank 132. Further,
it should be recognized that inflating the bladt@® to form the circumferential seal
with the turbomachine 10 may prevent the fluid medirom leaking out of the
ultrasonic tank 132.

[0058] In the depicted embodiments, a second bladder 200b@ positioned
within the turbomachine 10 and inflated to at |gzstially define the ultrasonic tank
132 within the turbomachine 10. For example, tist bladder 100 may be
positioned at an upstream location 134 and thengebtadder 200 may be positioned
at a downstream location 136. It will be appreszahat as used herein, the terms
upstream location 134 and downstream location 18 mefer to any two points
within the engine, so long as the upstream locati®his positioned upstream of the
downstream location 136. Referring particularlft®. 2, the second bladder 200
may be installed and positioned within anotherestaighigh pressure turbine 28, such
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as between downstream nozzle vanes 78 and dowmstoebine blades 68 (not
shown). Referring particularly to FIG. 3, the seddladder 200 may be installed and
positioned within another stage of the high press@mpressor 24, such as between
downstream compressor vanes 80 and downstream essgpiblades 82. As such,
the first bladder 100 and the second bladder 200 after inflating, seal the area
therebetween to isolate that area from the otlesrsanf the engine and form the
ultrasonic tank 132. Further, a component (sudmngof nozzle vanes 78, turbine
blades 68, compressor vanes 80, compressor blades 8ny other component of the
turbomachine 10) may be positioned within the slirac tank 132 for at least one of
ultrasonic cleaning, inspection, or modeling offsaomponent.

[0059] In the embodiments of FIGS. 2 and 3, the first 8&xdL00 and second
bladder 200 can be inflated by supplying the flimgbugh an inlet 104, 204 through a
supply tube 106, 206 from a fluid source 107, 283pectively.

[0060] Referring now to FIG. 4, providing a perspectivewiof the first bladder
100, for the embodiment shown, the supply tuberh@@ be integral to a bladder
body 102 so as to inflate the bladder body 102 éehna first end 138 and a second
end 140. Upon inflation, the bladder body 102 mgya@ad in its respective
circumferential direction and in its respectivedandinal direction (the
circumferential and longitudinal directions desedlgenerally in regards to FIG. 1)
between the first end 138 and a second end 140s, Tie inflated bladder body 102
may fill the local space within the engine withitiah it is positioned. For example,
the inflated bladder body 102 can extend betwegrtadt components within the
engine (e.g., a row of stator vanes and an anaulay of rotating blades, while
contacting the arcuate outer band 72 and arcuaés bands 74 as shown in FIG. 2).
Additionally, the expansion in its respective cirdierential direction allows the
bladder body 102 to expand circumferentially witthie engine such that the first end
138 contacts the second end 140 to form a sealib&reen.

[0061] It should be recognized that, in certain embodimenflating the bladder
body 102 may extend the bladder body 102 via emerskor example, when inflated,
the bladder body 102 may turn inside out in ordgsrovide more bladder body 102
to inflate. Further, a length and curvature ofltheder body 102 provided by
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eversion may approximate the circumference ofdballspace where the first bladder
100 is positioned.

[0062] In the embodiment shown, the inlet 104 is positibatthe first end 138 of
the bladder body 102. In this embodiment, thes@é@nd 140 can be inserted as
desired within the engine, with the bladder bod§ fr@iling. For example, the
second end 140 can be attached to a fiber optie cefivery system (not shown) and
positioned within the engine as desired. Howeweother embodiments, the inlet
104 can be positioned in another position on thdder body 102.

[0063] It should be recognized that, in certain embodimethie second bladder
200 may include a bladder body 202. Further, thdder body 202 of the second
bladder 200 may generally be configured as thedalabdody 102 of the first bladder
100.

[0064] In one embodiment, the material of the first antbse bladders 100, 200
may be a fluid impermeable material (e.g., a ligm@ermeable material and/or a gas
impermeable material). In another embodimentntlagerial of the first and second
bladders 100, 200 may be somewhat impermeablestmtiating fluid so as to allow
for slow passing of the fluid through the bladd&d§€, 200 (e.g., at a flow through rate
that is slower than the supply rate of the inflgtituid). The first and second
bladders 100, 200 can be constructed of a defoemahbterial, such as a plastic
material (e.g., a plastic film, a plastic fibroushy etc.), a rubber material, a paper
material (e.g., a saturated paper material), otremanaterial.

[0065] In one embodiment, at least one exit port 108 neynbluded in the
bladder body 102 as shown in FIG. 4. Such anpaxit 108 may be configured to
supply the inflating fluid into the engine, partiady as in the embodiments shown in
FIGS. 2 and 3, so as to supply the fluid mediura the ultrasonic tank 132. As
stated, the first bladder 100 can be inflated uamgnflating fluid, such as a liquid,
foam, or gas. For example, in one embodimentintteging fluid can include water,
an inert gas, a cleaning fluid (defined below), efbe inflating fluid can be supplied
through the inlet 104 at a supply rate of fluiddlthat is greater than (i.e., faster than)
the fluid outflow rate through the exit ports 108s such, the bladder body 102 may
remain in its fully inflated state so as to keep tircumferential seal within the
engine while still supplying the inflating fluidifid medium into the engine through
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the exit port 108. It should be recognized thagther embodiments, the fluid
medium may be supplied from other sources, sudmna®r more of the access ports
62. Further, in certain embodiments, a line magmk along the extension member
114 to supply the fluid medium at the end 118 efdhthe extension member 114. It
should be recognized that in embodiments with déeci®4, such line may be housed
within the cable 124 or be attached to an exteunface of the cable 124.

[0066] In further embodiments, the extension member 11y lmeanserted into a
housing of a component such as the speed reduwd#Mnoe 37, a gearbox, a
transmission, etc. of the turbomachine 10. Fuythigch component may already
contain an in situ fluid such as a lubricant, cagland/or oil. As such, the fluid
medium may be the in situ fluid. Further, it sitbbke recognized that the housing of
the component may at least partially define theagtinic tank 132. For example, at
least one bladder 100 may be inserted into theihgus the component and at least
partially define the ultrasonic tank 132 within theusing. In other embodiments, the
ultrasonic tank 132 may be defined generally byhibwsing of the component. For
example, the bladder 100 may not be necessaryfitteedbe ultrasonic tank 132
within the housing of the component.

[0067] In one embodiment, the second bladder 200 may iiggowed to recover
the fluid from within the ultrasonic tank 132. Reing to FIG. 5, an embodiment of
a recovery bladder 300 is generally shown, whictuithes the second bladder body
202 configured as a recovery body having a recopery205 exposed to the
ultrasonic tank 132. The recovery body can béuid communication with a pump
208, through the supply tube 206 configured asavery tube, to remove the fluid
medium from the ultrasonic tank 132 supplied fréva first bladder 100. The
recovery bladder 300 can also include an adjaceand/or attached to a third bladder
body 310. The third bladder body 310 may includéntdet 312 fluidly coupled to a
supply tube 314 and a supply tank 316. The tHadder body 310 may be inflated
through the inlet 312 from the supply tube 314 dredsupply tank 316. For example,
the recovery bladder 300 can be an integrated ddulatider that defines separate
internal compartments (i.e., the recovery bodythiedhird bladder body 310).
Through this configuration, the third bladder b&¥ may provide structural
stability during fluid recovery through the recoydody. However, in other
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embodiments, the recovery bladder 300 may incltrdetsiral support members (not
shown) internal and/or external to the bladder b2@.

[0068] Referring now to FIG. 6, a closer view of the Wtaic tank 132 of FIG. 2
is illustrated in accordance with aspects of tresent subject matter. In the depicted
embodiment, the ultrasonic transmitter 116 has Ipesitioned into the ultrasonic
tank 132 defined by the first and second bladd@és 200. It should be recognized
that the ultrasonic transmitter 116 may be posgwbimside the ultrasonic tank 132 by
manipulating the extension member 114 using theuation assembly 128 (see, e.g.
FIG. 2). Further, in the illustrated embodimehg tltrasonic transmitter 116 is
positioned at the end 118 of the extension membér For example, in certain
embodiments, the ultrasonic transmitter 116 magdmgained in a sensor housing
142 at the end 118 of the cable 124. In the exam@mbodiment, the ultrasonic
transmitter 116 emits ultrasonic waves 144 thapagate through the fluid medium
(not shown). In certain embodiments, the ultraseaves may be targeted to a
component of the turbomachine 10, such as one og nfdhe turbine blades 68
and/or the nozzle vanes 78.

[0069] In general, an ultrasonic transmitter 116 is ackthat converts electric
signals and/or energy into ultrasound. For exajtpkeultrasonic transmitter 116
may receive a signal communicated from the com@d28&rto emit the ultrasonic
waves 144. The ultrasonic waves 144 generallpydekounds waves higher than the
upper audible limit of human hearing. For examplgasonic waves 144 may
include sounds waves at or above approximatelyild@detz. In certain
embodiments, the ultrasonic waves 144 may incloded waves up to several
gigahertz. In one embodiment, the ultrasonic wdvigsmay generally be between
approximately 150 kilohertz and 25 megahertz. dlkr@sonic transmitter 116 may
include a piezoelectric transducer that oscillateen a voltage is applied to the
piezoelectric transducer. In another embodiméetultrasonic transmitter 116 may
include capacitive transducers that use electiodtalds between a conductive
diaphragm and a backing plate. Still, in other editments, the ultrasonic transmitter
116 may include any combination of components dapatbproducing ultrasonic

waves.
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[0070] Referring now to FIG. 7, a closer view of the wWwaic tank 132 of FIG. 2
is illustrated according to aspects of the presahject matter. In particular, FIG. 7
illustrates the ultrasonic transmitter 116 usedi¢an a component of the
turbomachine 10. In the depicted embodiment, dgpd446 may adhere to a
surface of a component, such as the turbine bl8dere deposit(s) 146 may include
sand, dirt, or grime ingested into the turbomachide Additionally, the deposit(s)
146 may include carbon buildup left behind by thenbustion products 60. As
shown, the extension member 114 may be used ttagothe ultrasonic transmitter
116 near the deposit(s) 146. Further, the ultiasoansmitter 116 may be
substantially completely submerged within the flmiddium within the ultrasonic
tank 132 and may emit the ultrasonic waves 144ticetoward the deposit(s) 146.
For example, the ultrasonic waves 144 may propabadegh the fluid medium (not
shown) to the deposit(s) 146 to break them upcehtain situations, the deposits 146
may dissolve in the fluid medium. In other sitoas, the deposits 146 may settle into
the fluid medium. It should be recognized thatdkposits(s) 146 may be removed
from the turbomachine 10 when the fluid mediumraiked from the ultrasonic tank
132. In certain embodiments, the fluid medium nmeajude a cleaning fluid.

[0071] As shown in phantom in FIG. 7, the ultrasonic traitter 116 of the probe
assembly 112 may be repositioned within the ultnastank 132. For example, the
extension member 114 may manipulate the positidghefiltrasonic transmitter 116
from one location of the ultrasonic tank 132 totheo. In the depicted embodiment,
the ultrasonic tank 132 may be repositioned from gmouping of deposits 146 to
another grouping of deposits 146. It should begazed that the ultrasonic
transmitter 116 may be repositioned to any locatdhin the ultrasonic tank 132 and
for any purpose, such as cleaning, inspecting,ateiing of components of the
turbomachine 10.

[0072] Referring now to FIG. 8, a closer view of the wWwaic tank of FIG. 2 is
illustrated according to aspects of the presemaisire. In particular, FIG. 8
illustrates an ultrasonic receiver 148 used toesspnd/or model components of the
turbomachine 10. In the depicted embodiment, tbegassembly 112 includes the
ultrasonic receiver 148 coupled to or positionethinithe extension member 114.
For example, the ultrasonic receiver 148 may béipasd at the end 118 of the
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extension member 114, such as contained withisehsor housing 142. The
ultrasonic receiver 148 is configured to receivieast a portion of the ultrasonic
waves 144 after the ultrasonic waves 144 haveatefieoff of the turbomachine 10.
For example, the ultrasonic receiver 148 may sdateindicative of reflected
ultrasonic waves 150 off of the component of thrledmachine 10. It should be
recognized that, in certain embodiments, the wirasreceiver 148 may be one of the
sensors 120 as described in regards to FIGS. 3.akdrther, the ultrasonic receiver
148 may be communicatively coupled to the compl@2; such as via the cable 124,
and communicate the data indicative of the refbci&rasonic waves 150 to the
computer 122. In the depicted embodiment, theasdinic receiver 148 has been
positioned into the ultrasonic tank 132 by manipotathe extension member 114,
such as via the articulation assembly 128.

[0073] In general, an ultrasonic receiver 148 is a dethe¢ converts sound
waves, such as ultrasonic waves, into electricglads. For example, the ultrasonic
receiver 148 may communicate a signal to the coend##2 representing data
indicative of the reflected ultrasonic waves 150 .certain embodiments, the
ultrasonic receiver 148 may include a piezoele¢tansducer that generates a change
in voltage when an oscillation (such as the refldailtrasonic waves 150) is applied
to the piezoelectric transducer. In another enthedt, the ultrasonic receiver 148
may include capacitive transducers that use elgtettio fields between a conductive
diaphragm and a backing plate to register the g&fteultrasonic waves 150. Still, in
other embodiments, the ultrasonic receiver 148 imelyde any combination of
components capable of sensing ultrasonic waveserbain embodiments, the
ultrasonic transmitter 116 and the ultrasonic nemei48 may be one component,
such as an ultrasonic transceiver.

[0074] In certain embodiment, the computer 122 may buitdoalel of at least a
portion of the turbomachine 10 using the data iaiie of the reflected ultrasonic
waves 150. For example, the computer 122 mayetihe data indicative of the
reflected ultrasonic waves 150 sensed by the oltiaseceiver 148 to form the
model. In certain embodiments, the combinatiothefultrasonic transmitter 116 and
the ultrasonic receiver 148 may be used to maprgoaent of the turbomachine 10
or a section of the turbomachine 10. Furthergirnatn embodiments, the computer
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122 may inspect the data indicative of the refléctbrasonic waves 150 for an
undesirable characteristic on the component otut®mmachine 10. For example,
certain applications of non-destructive evaluatiway use ultrasonic waves to
determine defects on a component. Further, treeiddicative of the reflected
ultrasonic waves 150 may be able to indicate &t leae of damage to the component,
wear to the component, or build-up of deposits d46he component. In certain
embodiments, the reflected ultrasonic waves 150 lbeaysed to determine the
location of deposits 146, and, subsequently, ttrasdnic transmitter 116 may be
positioned to emit ultrasonic waves 144 to breakhgpdeposits 146.

[0075]  Referring now to FIG. 9, one embodiment of a met@fiD) is depicted
for performing ultrasonic procedures within a turtachine 10 including a
component. It should be recognized that the mefd0d) may be utilized with any
turbomachine 10, such as, but not limited to, tmbamachine 10 of FIG. 1. Further,
the method (400) may be utilized with the ultras@ystem 110 described in regards
to FIGS. 2-8 or with any other capable system.

[0076] The method (400) includes, at (402), positioniridealder within a
turbomachine to at least partially define an utiras tank within the turbomachine.
In certain embodiments, the turbomachine may ts#tinsuch as at (404). It should
be recognized that performing ultrasonic procedwiés the turbomachine in situ
may reduce the costs of the ultrasonic procedtles;omplexity of the ultrasonic
procedures, and the turbomachine downtime. $&tidther embodiments, the
turbomachine may be off-wing and may also be dartoa fully disassembled. In
some embodiments, as shown at (406), the comp@anteast partially within the
ultrasonic tank. For example, the component magryeof the rotatable blades or
fixed stators as described in FIGS. 2 and 3. lmembodiment, the bladder is a first
bladder. In such embodiments, at (408), the meth0d) may include positioning a
second bladder within the turbomachine to at Ipadially define the ultrasonic tank.
It should be recognized that one or both of thelddss may be inflated to form a
circumferential seal with the turbomachine. At@iihe method (400) includes
providing the ultrasonic tank with a fluid mediurim certain embodiments, the fluid

medium may include a cleaning fluid, as shown apj4
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[0077] The method (400) includes at (414) positioning krasonic transmitter of
a probe assembly into the ultrasonic tank. At j4t& method (400) includes
emitting ultrasonic waves from the ultrasonic trariter through the fluid medium to
the component of the turbomachine. In one embaodkin@s shown at (420), emitting
ultrasonic waves from the ultrasonic transmitteotigh the fluid medium to the
component of the turbomachine includes removingsdip on the component. In
still further embodiments, at (424) the method A®@y include repositioning the
ultrasonic transmitter of the probe assembly withmultrasonic tank. For example,
the ultrasonic transmitter may be repositionedettds target deposits or to remove
additional deposits.

[0078] In some embodiments, as shown at (416), the md@d@i) may include
positioning an ultrasonic receiver of a probe addgnmto the ultrasonic tank. In
such embodiments, the method (400) may furtheudeht (422) sensing data
indicative of reflected ultrasonic waves off of tt@mponent with the ultrasonic
receiver. In further embodiments, as shown at 4b@ method (400) may include
building a model of at least a portion of the turfawhine using the data indicative of
the reflected ultrasonic waves. At (428), the madt(®00) may further include
inspecting the data indicative of the reflectedaglonic waves for an undesirable
characteristic on or within the component. As shat(430), the undesirable
characteristic may include at least one of damadleda component, wear to the
component, or deposit build-up on the component.

[0079]  This written description uses exemplary embodimentiisclose the
invention, including the best mode, and also tdnany person skilled in the art to
practice the invention, including making and usamy devices or systems and
performing any incorporated methods. The pateatatbpe of the invention is
defined by the claims, and may include other exasfiiat occur to those skilled in
the art. Such other examples are intended to tiensthe scope of the claims if they
include structural elements that do not differ frtbra literal language of the claims,
or if they include equivalent structural elementgwinsubstantial differences from

the literal languages of the claims.
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WHAT IS CLAIMED IS:

1. A system for performing ultrasonic procedurethimia turbomachine,
the system comprising:

a bladder including a bladder body for positiommthin the turbomachine,
wherein the bladder is inflatable to at least pdtidefine an ultrasonic tank within
the turbomachine for containing a fluid medium; and

a probe assembly including an extension membeulrasonic transmitter,
the ultrasonic transmitter coupled to or positiongithin the extension member, the
extension member insertable into the ultrasonik fanpositioning the ultrasonic
transmitter within the ultrasonic tank.

2. The system of claim 1, wherein the bladderfissabladder and the
bladder body is a first bladder body, and wherkegdystem further comprises:

a second bladder including a second bladder badydsitioning within the
turbomachine, wherein the second bladder bodyfletaile to at least partially define
the ultrasonic tank.

3. The system of claim 2, wherein the first bladdezonfigured to be
positioned at an upstream location within the tamhohine and the second bladder is
configured to be positioned at a downstream looatrighin the turbomachine to
define the ultrasonic tank therebetween.

4. The system of claim 3, wherein the turbomackomprises a
component, and wherein the first bladder is coméduto be positioned upstream of
the component and the second bladder is configored positioned downstream of
the component for at least one of ultrasonic clegninspection, or modeling of the
component.

5. The system of claim 1, wherein the probe assgfubther includes an
ultrasonic receiver coupled to or positioned witthiea extension member and
configured to receive at least a portion of ultrasavaves after the ultrasonic waves
have reflected off the turbomachine.

6. The system of claim 1, wherein the system furtioenprises:

a fluid source fluidly coupled to the bladder foflating the bladder.

7. The system of claim 1, wherein the bladder aigep at least one of a
plastic material, a film, a fibrous web, a rubbeaterial, or a paper material.
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8. The system of claim 1, wherein the fluid medicomprises a cleaning
fluid.

9. The system of claim 1, wherein the probe asbemmla snake arm
assembly, and wherein the extension member iskeesaaran of the snake arm
assembly.

10. A method for performing an ultrasonic procedwithin a
turbomachine comprising a component, the methodpcsing:

positioning a bladder within the turbomachine titeast partially define an
ultrasonic tank within the turbomachine;

providing the ultrasonic tank with a fluid medium;

positioning an ultrasonic transmitter of a probgeasbly into the ultrasonic
tank;

emitting ultrasonic waves from the ultrasonic smauitter through the fluid
medium to the component of the turbomachine.

11. The method of claim 10, wherein the turbom@els in situ.

12. The method of claim 10, further comprising:

positioning a second bladder within the turbomaeho at least partially
define the ultrasonic tank.

13. The method of claim 10, wherein the comporsepbsitioned at least
partially within the ultrasonic tank.

14. The method of claim 10, further comprising:

repositioning the ultrasonic transmitter of thelgr assembly within the
ultrasonic tank.

15. The method of claim 10, wherein emitting dtmic waves from the
ultrasonic transmitter through the fluid mediunthie component of the turbomachine
includes removing deposits on the component.

16. The method of claim 10, further comprising:

positioning an ultrasonic receiver of the probesagdy into the ultrasonic
tank; and

sensing data indicative of reflected ultrasoniwe@gaoff of the component with
the ultrasonic receiver.

17. The method of claim 16, further comprising:
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inspecting the data indicative of the reflectedagionic waves for an
undesirable characteristic on or within the commpbne

18.  The method of 17, wherein the undesirableasttaristic is at least one
of damage to the component, wear to the componedgposit build-up on the
component.

19. The method of 16, the method further compgisin

building a model of at least a portion of the turtachine using the data
indicative of the reflected ultrasonic waves.

20. A turbomachine assembly comprising:

a turbomachine having a component; and

an ultrasonic system comprising:

a bladder including a bladder body positioned witiie turbomachine,
wherein the bladder is inflatable to at least pdtidefine an ultrasonic
tank within the turbomachine for containing a flmedium; and

a probe assembly including an extension membeulrasonic
transmitter, the ultrasonic transmitter coupledrtpositioned within the
extension member, the extension member insertatdehe ultrasonic

tank for positioning the ultrasonic transmitterhiit the ultrasonic tank.
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