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| NVENTI ON The present invention generally relates to
cl eani ng processes, including those enployed in gas
turbi ne engi ne overhaul processes. Mre particularly,
‘this invention relates to an apparatus and process
for cleaning oil scavenge tubes of a turbine rear
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return lubrication oil to pass through a heat exchange assembly, on its way to the tank
or reservoir. The heat exchange assembly often puts the return lubrication oil in heat
exchange with the jet fuel used by the engine. Fuel, on its way to the combustor,
enters and passes through the heat exchanger at a much greater flow rate than the oil,
so that large quantities of heat are absorbed from the oil by the fuel. Appropriate

filter means are also included in the system to remove contaminants from the oil.

The system also includes the necessary lubrication and scavenge tubes. The
lubrication and scavenge tubes are often secured to the engine cases, frames, ducts,
etc. by clamps and brackets. These lubrication and scavenge tubes run from the

pumps to the turbine rear frame.




etc. by clanps and brackets. These |ubrication and
scavenge tubes run fromthe punps to the turbine rear
frame. 1 A problem sonetinmes encountered i s heavy
coki ng and bl ocking of the oil scavenge tubes on the
turbine rear frame. This problem may be addressed by
stripping the turbine rear frame, including the
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scavEDigs acbtes pfa aurbine xéab frameo The cpfes‘exhta'mmhbh gatidfies themgnaeds.t
to one end of the workpiece and connecting anot her

exi.hl ' ushing unit to a second
BRﬁﬁﬁéggcgﬁgﬁ@ﬁﬁg%r@%@pgggéhﬁﬁéjconpressed ai r through
each hose and the workpiece; punping a cleaning fluid

In doldreHDRIRER b MIRSRVARDN BendREKBE aﬁﬁ‘uﬁgﬁ workpiece is disclosed.
predet erm ned amount of time; ceasing cl eaning fluid
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workpiece and connecting another flexible hose of the mobile flushing unit to a
second end of the workpiece; flowing compressed air through cach hose and the
- workpiece; pumping a cleaning fluid through each hose and the workpiece for a
predetermined amount of time; ceasing cleaning fluid flow, followed by purging with
air to remove the cleaning fluid from the workpiece; pumping water tluough each
hose and the workpiece for a predetermined amount of time; ceasing water ﬂoW,
following by another purge with air to remove the water from the workpiece; and

disconnecting each hose from the workpiece.

In another embodiment of the invention, a mobile flushing unit for cleaning a
workpiece is disclosed. The mobile flushing unit comprises the following elements

enclosed within a portable device: a first tank for holding a cleaning fluid; a second




hose and the workpi ece for a predeterm ned anount of
time; ceasing water flow, follow ng by another purge
with air to renove the water fromthe workpi ece; and
di sconnecti ng each hose fromthe workpi ece. In another
enbodi nent of the invention, a nobile flushing unit
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portion of the apparatus illustrated in Fig.3; Fig. 5
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Fig.eé{ S TeMeiew of a portion of the apparatus illustrated in Fig.3;

Fig. 5 is a top view of a portion of the apparatus illustrated in Fig. 3; and

Fig. 6 is a diagrammatic view illustrating the interconnection of the various elements

of an embodiment of the invention.
DETAILED DESCRIPTION OF THE INVENTION

Although the presént invention will be described with respect to the cleaning of an oil
scavenge tube of a gas turbine engine component rear frame, it is understood that the
‘invention is applicable to clean any suitable workpiece requiring a cleaning. For
- example, other gas turbine engine components, such as the internal features of blades

and vanes, may be cleaned with the processes and apparatuses described herein.
; _




of an enbodi nent of the invention. DETAILED

DESCRI PTI ON OF THE | NVENTI ON Al t hough t he present

invention will be described with respect to the

cl eaning of an oil scavenge tube of a gas turbine

engi ne conponent rear frane, it is understood that the
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Thig panstream flows aft and passes through the high pressure turbine 28 rotatably
driving it and the high pressure shaft 30 of the core engine 20 which, in turn, rotatably

drives the multi-stage high pressure compressor 24.

The gas stream discharged by the core engine high pressure turbine 28 is expanded
through a low pressure turbine, which drives the forward fan 16 and the booster
compressor 18 via a low pressure shaft 32 extending forwardly through the annular
high pressure shaft 30. Some thrust is produced by the residual gas stream exiting the
core engine 20 through a core engine or primary nozzle 33 aft of low pressure turbine

22, but most of the thrust power is generated by the forward fan 16.

The low pressure turbine 22 includes an annular rotatable low pressure turbine rotor

34 having a plurality of turbine blade rows 38 extending radially outwardly therefrom

4




mxed with fuel in the conbustor 26 and ignited to
forma high energy gas stream This gas streamfl ows
aft and passes through the high pressure turbine 28,
rotatably driving it and the high pressure shaft 30
of the core engine 20 which, in turn, rotatably
drives the nulti-stage high pressure conpressor 24.
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outwardly fromthe booster rotor 42 for rotation
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fan piruts 321 tAn edgiboostiing 54 tvetidr endases tlonsord ngine 20 iané theylow
attached to. and extend radially inwardly fromthe
preuus e 37 SO KRl tEE ey %ﬂhaéear Boon A the
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spaced and so arranged to alternated with one anot her.

- produced by the engine 10 is generated by air flow caused by rotation of the fan blade

(

row 48 of the forward fan 16, which air flow passes over and through the nacelle 50.

The low pressure turbine 22 includes an annular rear turbine frame 62, which supports
a conventional bearing 64 which, in turn, rotatably supports an aft end of the low
pressure shaft 32. The rear turbine frame 62 includes a radially outer first structural
ring 66 disposed coaxially about the centerline A and a radially inner second
structural ring 68. A plurality of circumferentially spaced apart struts 70 extend
radially between the first and second structural rings 66 and 68 and are fixedly joined
thereto. Each one of the struts 70 is conventionally surrounded by a conventional
fairing 72 for protecting the struts from combustion gases flowing through the turbine

frame 62, as shown in Fig. 2. An oil scavenge tube 113 is secured to casing 14.
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The booster rotor 42 also supports a fan bl ade row 48
of the forward fan 16. The fan blade row 48 is housed
within a nacelle 50 of the engine 10 supported about

. the stationary casing 14 by a plurality of radially
extending and circunferentially spaced fan struts 52.
An engine cow ing 54, which encloses the core engine
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cleanythegedelsust i on gases fl owi ng through the turbine
frame 62, as shown in Fig. 2. An oil scavenge tube 113
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As shown in Fig. 3, the unit 200 comprises a trolley 205 for housing the various
elements contained therein. Preferably the trolley is made of a stainless steel material
and has at least one removable side panel for equipment access. Preferably, the
trolley 205 encloses the elements of the apparatus such that any leak will be contained
inside the trolley 205 and that no operator may be exposed to any hot internal tank
surface. The trolley 205 may be made of any suitable size and shape, and preferably
has a plurality of wheels 207 and at least one hand rail 209, as shown in Fig. 3, for
case of mobility. Advantageously, the unit 200 may be easily transported by an
operator to the desired cleaning location. The trolley 205 may further include a bump
rail 208, as also shown in Fig. 3. While the mobile unit 200 has been described with
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that depend radially inward fromthe platform (not

shown). After extended operation of the gas turbine

engi ne, coking and bl ocki ng of the afore- described

oi | scavenge tubes may occur. Accordingly, it is

desirable to periodically clean these tubes.

According to enbodi ments of the present invention, the
respsict tos ranspatebyt apedlenadPshit isamdersiaodt thgt ether types of transport

aned to renove the coking and bl ockage

vehgcg%gﬁgﬁu%ﬁeélf)%‘fn one enbodi nent, a nobile flushing

unit 200 is provided, as shown in Fig. 3. The |
As glavirainl Bigudi the 0010 208 furdick icompritdsyflexiitle BogR @il giaf b()nﬂeetlon

used to flu oked scaven bes of a turbine re
to & jegyenesoilde éﬁaﬁ Fsoutist gﬁg‘%ﬁ’ swpRsehét ! MRy eypade

I o

SUItQtlg mhat@hl, 1ﬁ619d1h§ E) ﬁ%l vaF ﬁ%?é?lt’%he*fhgleﬁgﬁé %?Jﬂ{e%ses 211

refrom suc turBi ne rear
may pkoebe oDanyt hmtdblﬁ/vlqngéls siepmdling bp:m—; foslemlhpieJ the sird bf the

worilz(*ﬂleﬁ(ggy b%v?le ﬂa 8 ngq:] hertgz%ld ehgo kcglgﬂe)%gne

skilfed TR ihesRwauld r&ddgfize2 ARivhRbg NS NG chBoMBE hOMS 211 may be
el ements contained therein. Preferably the trolley is$

mogifigd tofonformn & thecpastietlarcvorkpiese iimmeedapficlhaningt Foe ggample,
clarfififi bF TEE SlifaeRd 85885y bS8 kecifkd BIEE bndiCo e ap ofspive

sealt he appar at us such that any leak wll be contained
inside the trolley 205 and that no operator may be
exposed to any, hot jnternal tank surface, The trolley

The ! 200 alsp-copaprisenp fashytank 7 1 fr dhe astive glrgningfyad apd g water
taniPP 50, 8k %5& i J{E@%g. pi’fé&“&hﬁl%thlg;ﬁr%ﬁ( 218 ? Y 2 30h18ds Jnfemm(

one "han as sno ease
capahid:) iof frlbklmg%h{ﬂllhl?égtembshty 50 flites wniothe? @ﬁlt&tﬂlﬂ] atmeurast hljtaline

t to the desj d ¢l
et OB A5 SRR LR FEDBS ith Y PUEE MUEDIS AR By yrox
1618 @leanig glul@ﬁ Al 230110 QM in® sblulion 3freMVeliff did261vIlRPEASon and

unit 200 has been describeéd with 6 respect to
is spldaby fdenethly Ca. t Other espitalgds, cléanirigs fluidd endtido dny hranventional

e B TR b P B G
rembl &l @a) @B6Snchdde Adic CRANBG! dofitions depending upon the desired

application.

The tank 210 is preferably fitted with a heater 204 and the contents heated to a
suitable temperature, which is typically dependent upon the cleaning fluid employed
in the tank 210. For example, the tank 210 preferably may be heated to about 85°C
when Ardrox 1618 alkaline cleaning fluid is emplojred. Tank 210 may further include
a level indicator LI to ensure that the tank 210 is operating at the correct level, a
~ temperature probe (not shown) rated for the desired temperature, a breather 230 with

activated filter, such as a charcoal filter, and heater element 204.

Connected to tank 210 is water tank 250, as also shown in Fig. 3. Preferably, water
tank 250 is a stainless steel tank capable of holding about 25 liters to about 50 liters of




to a scavenge oil tube inlet and outlet. The flexible

hoses 211 may be nmade of any suitable material,

including flexible polyneric naterial. The | engths of

the hoses 211 may al so be of any suitable |ength,
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andt420kmayc ai&a bb @rofiddiodm thegmat20it fo? fhet draaliegiof aeamng @uogl and

or other .syj.tabl e anount, of kal i ne ria
watefs aflggired. L#BT%”&Y@%‘FH@ 30 ey B Prop et a0 use
Wlﬂ?ﬁ%ﬁﬂ)ﬂﬁefffebﬁ\%drﬁnﬁ{%%i)eraﬁ@ﬁs cl eani ng fluid is an
al kal't ne cl eaning sol ution effective in dissolving
carbon and is sold by Chenetal Co. Qther suitable
In ap| @alrrﬁdmgelﬂﬂ ofi e inventigdeshawy in drigeht thenmit 2Q0 awpi eognprise a
C SO|VI ar bon, mat e l.s.or, oth
punip 408 Foaf BRBERRR 0% S BE AR PR A0 ofe e e o,
elechiédatli supplye aphirtion! 071, 0Ny dRpendem@r UPDS, tiee:] diflidaes LI,
application. The tank 210 is preferably fitted with a
contpsessest aip GUPRIK FonpRetion A0&n ik ling setar. filkers200s therggreuple 199,
r typi call'y dependent upon the
hea{@rggﬁﬁeﬁ%ﬂfﬂfig&gﬁp%dg/ed in the tank 210. For exanpl e,
the tank 210 preferably maybe heated to about 85C
As abbresho@wrdhacﬁégl@]c&nabkﬂﬂémhi vdlesmid9gniy be drrﬂpk)yedrm oycmdclose
furth i ncl ude evel in or L
valygndo sEeCHaE A ST Ve o%lé‘}llﬁ‘flp’n gonteol shlEngidy 5 300
maj} Rlclos@ air %W@&H bR 42 l?l%sﬁéaOtA SeMdh s&ﬁfeﬁd}; lb%af dflect

|redte efature, a breather 230 with® acti vated
anyfdlebmﬁm the wethrmgipas b tho sleafiing tfhid amdhwates dands, 210260t As

s T A St B APl b 3820 Byt o
top §p BethHs31 (ﬁﬁlﬂedvattnaﬁm( (o1=1) aMe%rQle RAIdl pemplerdontdl system is

l'iters to about 50 |liters of
used to monitor the liquid level in each tank, and monitor the temperature of cleaning

fluid and the switch selection from cleaning fluid to water. The interconnection of the
various elements of an embodiment of the invention are also set forth in Fig. 6,
including various level sensors LS, pressure valves PV, safety valves FSV, switches S

and header valves HV.

The duration of cleaning cycle typically depends upon the amount of build up in the
workpiece, as would be recognized by one skilled in the art. For example, a heavily
coked oil scavenge tube may require about 1-2 hours of cleaning, whereas a
component that is not excessively coked may only require about 15 minutes of the

cleaning cycle. A bore scope may be employed to monitor the cleaning process.




7 water or other suitable anount. Water tank 250 is
preferably fitted with a level indicator LI to ensure
correct water |evel, a breather 260 with activated
filter, such as a charcoal filter, and a heater
el ement 259. As shown in Fig. 4, the unit 200 may
further conprise a control enclosure panel 400
An empodinegt ¢fitbe prsénd isveobon wil berpewslesaired by rwaapvé ratovioghart
of ., th nit 20 so. .be
exaffpls, nisH s efid bRy oG ke i ani ng
fluid and water, as desired. Simlarly, a sunp drain
Exafipfle may be provided on the unit for use wth a sunp
for effective draining operation In an enbodi nent of

the | n\/nnfl oh chnmn n—Fi n the unit 200 pmav

—oo—Htty

supgly Ui d or auto top up 240, water top up 270
electrlcal supply connectlon 271, Iom1|eve| sensor

lLaval 1 nd fa) —subpl \/

. SY@E}H ﬁg@ﬁ E}ﬁan{(gzﬂmtf ﬁw{l @%Wiitgrt lﬁqu,, lf\ferprgpesmlde feed’back and auto

top dp6peRe dbdcess499, heater el ement 204 and return 203.
As al so shown I1n Fig. 6, control solenoid vaIves 290

v h Qa |l ovaed tn nr\an r\ al

T D AT P o Br v BT T G105 Protife AGROh 1o Fo L gen
desidakangRradPOis aBM@yve@pen/ cl ose air purge on the tubes, as
desired A filtration system 310 may col |l ect any

ha..raturn nlncfrnmfh r\n:\nlnn -Fllnrlg

T e fgiones fg Gacoag OTAGe o ST o e gfrera eoginp F 2
operdfh iB)belchiricl 64t vEMNBE biSditRr RRAERE cdnRbkcomdOtion df FheViRigk)
to top up the tank 210 and wat er tank 250 Preferably

a PLC Ccrrnuta o rmn| fnr
* Syplprg il efve g inifigl agapelfgettaﬁlkw A e bpand e Bt aiges
clos&f sysleetilaghp th LObd a Pebsdube ariht i fosaly@cks on from
cIeanlng fluid to mater The |nterconnect|on of t he

\IQFI OHS Q

- CoBfumbcs B BAPIEST ‘?Pttpvancceﬁml Raﬁéﬁwnﬁgnwe'aﬁ%fé#‘ebéi' o

sensors LS, pressure valves PV, safety val ves FSV,

« Seleicleafies f1Sd oa ehtldEF@EanY e efclddvart The durati on of

cleanlng cycle typlcally depends upon the anount of
||i|r~| N i

+ Cleaning fluid will c1rcu1ate through lines for predetermined period of time

« At end of clean cycle, cleaning fluid valve closes and automatic air purges lines to remove

as much cleaning fluid as possible

* Select water rinse on control panel and then cycle start

* Water will circulate through lines for predetermined period of time

» At end of clean cycle, water valve closes and automatic air purges lines to remove as much

water as possible

* Disconnect flexible hoses from oil scavenge tube on aircraft engine (or tube removed from

engine)




wor kpi ece, as woul d be recogni zed by one skilled in
the art. For exanple, a heavily coked oil scavenge
tube may require about 1-2 hours of cleaning, whereas
a conmponent that is not excessively coked may only
requi re about 15 m nutes of the «cleaning cycle. A
bore scope may be enployved to nonitor the cleaning

» Digropuess electdc and agshrplli iemtrolddy t he present invention wil |
' be now descri bed by way of a flow chart exanple

Wi Lll I S meant to U(:‘ mer (:‘I Yy 1 ustTat I \AS] dllu lll(:‘l (:‘I ore

not limting. Exanple Connect unit to 230vac single

phase socket by 13 Anp plug, connect to conpressed air
An adppitape Syasitlenhinbes b podse@ninngntionhus grdvidieg agudtablet deaning

sraeuiehT ¥ prRuoSSal 34 S5 50 SRNaTbes kS Baer
opefinigs  bRMREHAIUPorRpREE, Dfn%lﬂd@@s gﬁseeﬂﬁﬁﬁé‘ i Eé%eﬁwems

desired tenperature is achieved™ Connect erX|b
Bmh@hwntsmﬁabm mvmitlolﬁ arbepasticulsnhawselpb inutsmoying htekmg and

ircr |ne ( 0 tion nmay be c rrie
blofhol'ffs il Tebyeiaet e BF SiBlieaRorby Yt GbrfASCIDIHE ofneine
conipofenth.t HoWwbr, eﬁbb‘éﬂﬁﬁ@nﬂ bf the i Perdion iridyt bathdaphdd UL any
to blowall lines with clean air and then return
compenor artigde sequiring: suah Bplsaginggrerasiony  Hydther advantage is that
=N r. | eaks,
opefHlidrs %ié mq'{sgd}ﬁfgtgange%ﬁ adt&%ﬁﬁ%d {:fé%‘ng prOddss.
successful test Sel ect cleanlng fluid on contro
Whilanatioandmbbdimentscire disaritied Kdreianitnyill bei apprécidted from the

C|rculate t hrough | |nes for predetern1ned period of
spegifipgiionathag rY&I’IB’FS EP Wal%%‘-i of eraeHs, nYArRLigRYy of dppsovements
ther®ln ﬁﬁg lﬁnﬁa@é“)? sk"i‘l'léd BHECSr | 4 §ret Within ¥ Scfe of the

nmuc | eani ng |UI as possible | ect water rinse on
inventiohr ol panel and then cycle start Water will

circulate through Iines for predeterm ned period of

time At end of clean cycle, water valve cl oses and

automatic air purges lines to renove as nuch
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wat er as possible Disconnect flexible hoses from oi
scavenge tube on aircraft engine (or tube renoved from
engine) 9 Disconnect electric and air supply from
troll ey An advantage of enbodi nents of present
invention is providing a portable cleaning apparatus
useful in efficiently and cost effectively cleaning
CLAIMEs, cavities and other openings on various
wor kpi eces, included gas turbine engi ne conponents.
1. EORYRD S Slahle, { NS Ay lignpar 1 cul arl v usef
inrenoving CoO f oil scavenge tubes
on turbine rear franes of gas turbine engi ne
proedimponanbite lidbiveveatit andrdendeing tesw@kpicbead follewsi on may
be adapted to clean any conponent or article
U|r| ean erati.on. Another. advantage
conpgcling fﬁ@%@%ﬁ Ghgig H?r&y Prib e gnp eng o fhevorkpiepg and
conﬁe@tmgairﬁqleg |ﬂ%§i&'lé"ﬁo§érd?tctﬁ§ %nob\ﬂ@' ABhMBMinAUS £5ReH4 'Eﬁﬁ‘toff the
are described herein, it wll be appreciated fromth

WOISkp@Gﬁ,fl cation that various conbi nations of elenents,
variations or inprovenents therein may be nade by

il le r r thin the scope of
ﬂo‘%'lﬁg%gmﬁvg% dl agrnthpféﬁ%ﬁ%ﬂ lﬁ% %T&jﬂ% ‘ﬁ%%gﬁe ’of cleaning a
wor kpi ece conprising: providing a nobile flushing unit
punapinlg aedeantignfuitl hkrowgh kpdleheseamdithe enspiecofvn acpred@emined
flexibl e hose of the nobile flushing unit to one end
mn%ﬁ“?h%mﬁbrkpiece and connecting another flexible hose
of the nobile flushing unit to a second end of the
ceayiﬁg Kl@hﬁﬁ§ ﬂufd W, rrans@e@f)ﬁg {th bf#hQ k@ﬁb&%ﬁ@ cfegﬁﬁg fluid
he wor kpi ece; punping & cleaning fluid through
ﬁoméhﬂwbnkp@cand t he workpi ece for a predetern ned

pumping water through each hose and the workpiece for a predetermined amount of

time;

ceasing water flow, following by another purge with air to remove the water from the

workpiece; and

disconnecting each hose from the workpiece.

2. The method of claim 1, wherein the workpiece is selected from the group

consisting of gas turbine engine and automotive components.

3. The method of claim 2, wherein the workpiece is an oil scavenge tube of a gas

turbine engine component turbine rear frame,

4. The method of claim 3, wherein the oil scavenge tube is serviced while the

tube is connected to the engine.

5. The method of any one of the preceding claims, wherein the cleaning fluid is

an alkaline fluid.




amount of time; ceasing cleaning fluid flow, followed
by purging with air to renove the cleaning fluid from
t he wor kpi ece; punping water through each hose and the
wor kpi ece for a predeterm ned anount of time; ceasing
water flow, follow ng by another purge with air to
renove the water fromthe workpiece; and

6. di sBernetbod ofaenone hbthe pressdingeainsy Wbe@medebﬁs ciaged from
n th wor kpi ece is sel ected

the?%@%ﬁ%ﬁgggﬁ%ﬁ% 8%%%?@@%%8“ %53 turbine engine and

aut onoti ve conponents. 3. The nethod of claim 2,

7. WheA ansbitehflushixik phieder cRasing @i wofigastengenprishyy tie @llgagg
tur bi ne englne conmponent .turbine rear frame. 4. The

clepenthenslosed @ithing Bortaliede¥iss t he oil scavenge tube is
serviced while the tube is connected to the engine.

aﬁéttaﬁa?orfﬂ%idmgaefeaﬁﬁ fgpe of the preceding cl ai s,
wherein the ¢leaning fldid is an alkaline fluid. 11

6. The nethod of any one of the preceding clains,
a sepprat tenln fafdiokding whtstined from the workpiece is fi | tered
through a filtration system 7. A nobile flushing unit

ﬂexﬁeti% hé ?%}'c%g?os‘é’}g%‘%aﬁl ntlgeo\%)r el the follow ng

s en ’e device: a first
tank for holding a cleaning flui d, a second tank for
a helatek Goriigativeg ¢he firdtltanki tblaclchioskemberatie@nnect i on to ends
of the morkpiece a heater for heating the first tank
a desired ature filtration systemto
a il SR L ol S BB PR A O SToEBe >

an air supply; and
a pump, valve and conduit system coupling the elements for selective:
connection to and flowing of compressed air through the hoses and the workpiece;

pumping of the cleaning fluid through the hoses and the workpiece for a

predetermined amount of time;

ceasing of cleaning fluid flow, followed by purging with air to remove the cleaning

fluid from the workpiece;

pumping of water through the hoses and the workpiece for a predetermined amount of

time; and

ceasing of water flow, followed by another purge with air to remove the water from
the workpiece, wherein debris removed from the workpiece is collected by a filter of

the filtration system.

- 8. The mobile flushing unit of claim 7, wherein the workpiece is selected from

the group consisting of gas turbine engine and automotive components.

12




an air supply; and a punp, valve and conduit system
coupling the elenents for selective: connection to and
fl ow ng of conpressed air through the hoses and the
wor kpi ece; punping of the cleaning fluid through the
hoses and the workpiece for a predeterm ned anount of
time; ceasing of cleaning fluid flow, followed by
9. pur'Biemethiod bf diaim 8 owhermmvibe woekpi¢aednamgil sédvenge ubeonf a gas
t.he wor kpi ece: pupping of water through the hoses and
tor e B Bep St e arount of i me; - and
ceasing of water flow, followed by another purge with
10. @i rTHeomiobN® VRskiig unatdT clAiiBn8 of e wierdip irCéle flaidis an
debrjs renoved fromthe workpiece is collected by a
alkglinedbid.of the filtration system 8. The nobile
flushing unit of claim?7, wherein the workpiece is
selected from the group consisting of gas turbine
engi ne and autonotive conponents. 12 9. The net hod of
claim8, wherein the workpiece is an oil scavenge tube
of a gas turbine engi ne conponent turbine rear frane.
10. The nobile flushing unit of clains 8 or 9, wherein
the cleaning fluid is an alkaline fluid. 13
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