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*Mﬂ'mﬂmm AND METHOD FOR CLEANI NG THE CORE
E T ENG NE 5 The invention relates to a

devi cesois® an arrangenent and also to a nmethod for

cl eani n ore engine of a jet power plant. Jet
ﬁ”ﬁmmummumgmﬁf conmerci al sybsonic transport 10
ai oday wi dely predom nantly so-called

t ur bof@moj*et power plants. Such a turbofan power plant
has a so-called core engine in which the actua
combesttanappogessonf rdReckesosieneriis Coir LM .o e JET
core engine in a known nanng{ ﬁ%? one or nore 15
conpressor stages, a conbusti hanber, and al so one

or nore turbine stages in which the hot conbustion

Cganﬂg@ic§neEgy hé?rangement

nmechani cal energy for one ?ﬁ I's required
dr.%ﬂ%gal%%eteoﬁpmé§§@ﬂ §P§gé§e%ﬂﬂ9% %mﬁﬁqﬁue&qua;of a
a sPe2®adt esh 4y bof an, which is arranged upstream
is.driven by the core engine and as rule has a
significantly Jlarger dianeter than the core engine,
and’et | avwever cohsitter abf e pantenfiazhe sibbsehich ftrawsport

1ot hrough-dhe  pover tphagt as amwhole 2o, bypass he <9—°c[,§lled

engi ne as so, 25 cal l ed”bypass airflow or seconda

ai rf ot arhe ot RHH arP Tkes up¥Chi ynFerean p%‘?“l’e%fpla“t
t henddr ust sqmmenaﬁ therpovetigantivi awithiis bypassactual
al ridasand, dahadditiondhe o bypass arfloWa. e
portion provi er ‘envi ronmen

corfpait bi $19ynof t%e BOWEROBD plapnerespési aldne a or more

1shetd@ipeffd enEYgaE, SHbS MK stSREEdShamgl- Al §8daR1so one
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T 915,101 35, BUper esslan ol (e, Ot SxMal. 925 et ion
operEdonyisdd cemaniafat tdeas mMBéckamesalt epfergy. This
COMA&%JP%% qor.t I@lecogk%’_rﬁfgiglerec?(ﬂdred for driving
the compressor stages, and for another thing a so-
called turbofan, which 1is arranged upstream, is driven
by the core engine and as rule has a significantly
larger diameter than the core engine, and allows a
considerable part of the air which flows through the
power plant as a whole to bypass the core engine as so-
called bypass airflow 'or secondary airflow. The
turbofan makes up a significant part ~of the thrust
power of the power plant via this bypass airflow, and
‘in addition the high bypass airflow portion provides
for a better environmental compatibility of the power
plant, especially a better efficiency at subsonic
speeds, and also an improved noise suppression of the

hot exhaust gas flow of the core engine.

Jet power plants, during operation, are contaminated as
a result of combustion residues of the core engine, and
also as a result of air contaminants which are drawn in
with the combustion or bypass air, such as dust,

insects, saline fog, or other environmental



also as a result of air contam nants which are drawn

in wth the conbustion or bypass air, such as dust,

i nsects, saline fog, or other environnmental - 2

contam nants. These contam nants especially also form

a coating on the rotor blades and/or stator blades of

the conpressor of the core engine, which inpairs the
surface quality and, as a result, ultimately the 5

t her nodynami c eff|C|ency of the power plant. For

r en®dVi RN IR eont aimAaAt sontemipewss plsastcs adrley also form

cl eanedathhg I%nkrt@l\w #dam VD) 2005/ Q445384 @ltatt%rarﬂl%&ﬂ% of
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to smhﬂsxelawmliﬁyfzﬁnémd dde zoreesnbti ne. ullbemately the

sl NV, i ; 4 t, crea
devﬁ% nchalb&rrrgat gczleéaj\fn an a?p?nfgglr?entpoofe%t é%tgl;/cpe 15
nmentioned in the introduction, which enable an

effﬁ&il%@m@ﬂdn@fft@éeQirﬁHéﬁﬂﬂa&QSOf tBe %Qﬁ@m?ngHﬁﬁtgf are

mvﬁﬁ 'oh ha gni%p%{]?e)”gﬁﬁggﬁvzé@%/%? %‘?‘{je%l to arrange

cIeanmmgtn@bl@mMyaoﬁoziéenungtnmﬁm¢h5|&psdmquunffuhe fan
l@'néﬁdyctﬂgbébgnCﬁ@@@fn?lqu'%gE'QEQSt@%ﬁ?Hyé fﬁw%f§%r to

and al so a |ine connect bet ween the pply un
and- e HEAA Enmitian ASCotdiengore g inenvent i on, | t
is provided that the nozzle unit has 25 neans for the

rot 0 fixed co nectlon t the ., sha t o)
4 ORBVEXCLOHCD SOBISEH Ot 2 CppBaalt O LieLkehs .

pr diﬁ‘@é%ﬁrbetaweé?ﬁttfﬁed ncrrd e ami talalmﬁgetnltfelﬂ | mef the type

ISCOHﬂﬁﬂﬂﬂdﬂéd.3olﬁ|r&ﬁqu ahkroégeglbﬁrns Wi gh acgaused an
mnth the sco he- inventjon are to be

S VoI o lfle?mbowe?aw%toﬁeft&es 5 emspig e of
gaglu&ﬂbmmﬁ@roblamy kind for aviation applications.
Wthin the scope of the invention, the termrefers

particularly to turbofan
The device according to the invention has a supply unit

20 which provides cleaning medium, a nozzle unit which is
designed for introducing the cleaning medium into the
core engine, and also a line connection between the
supply unit and the nozzle unit. Acéording to the
invention, it is provided that the nozzle unit has

25 means for the rotationally fixed connection to the
shaft of the fan of the Jjet power plant, and that a
rotary joint is provided between the nozzle unit and

the line connection.

30 First of all, some terms which. are used within the
scope of the invention are to be explained. The term
jet power plant refers to mobile gés turbines of any
kind for aviation applications.  Within the scope of
the invention, the term refers particularly to turbofan

35 power plants, in which the actual gas turbine forms a
so-called <core engine, and a turbofan of larger

~diameter 1is arranged upstream of the core engine and

creates-a bypass airflow around. the core engine. The



35 power plants, in which the actual gas turbine forns

a so-called core engine, and a turbofan of |arger

di anmeter is arranged upstream of the core engine and
creates a bypass airflow around. the core engine. The

- 3 termcore engine refers to the actual gas turbine

of the jet power plant, in which gas turbine the
combustion process of the fuel,. especially kerosene,
takes place. Such a core engine as a rule has one or 5

mor e FonpPES s GNIsinggess fer c ofbusthicorm ethambepasardizdise of

onecid npee tyehiRe ghages Which anecdri ven by dhe ot che
congﬁﬁ$|onk§gses. The su pl% un%t PrOV|des_cIean|ng :
medi UM or exBRBFESS 1P T n FR6ne’ ¥7 1 mofE PESHR) YaniE Eamene,
be prics detkae t h Sopbr at iqugaunddgirandadr eveulsi theys one or

sPUMRSye g??fﬁ es@c&cugyé&égfSao.rcotm%%sltii%%: Ihlta)r/nib;e&*r,t aabr}de also

prefera esi gned as” "a nobile, especia

uniNe 1% Therfozkreiumi 6thAaSsonblieh Awee drdzenedf drhe hot
t hecorgd@amidig g@disum and al so means which are

explained in nore detail below for the rotationally
fixed connection of this nozzle unit, and
corfi§euenppyy ofinthe porzildes, cleatimwy shafitunf (fe farample

100f the 4o paveryplant. 20 \Accgrding, to ﬁl‘eséf‘é’@f&é}?”’with

it is therefore provided that these nozzles are no
ar IFRfget i a SRatfonadd ndRMEE | MaiHeS r egPBAPEF t HENergy
I nletcunfullte jsetopawey 1idaant . 1thuts 356 COMEGE edbd yPed as

rotat | I ly fixed nner._25.to the _shaft of the fan
anéi%kgge or € 5 ﬁfﬁﬁgﬁg §P5%abﬁ8t5935n of the power
pl ant can co-rotate with the fan wi thout injecting
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unit and the nozzle unit are interconnected via a.
i ife SEOMREC FISH. U rhi ] | #eS e offiees | Bhie8pécicalqyplained in
sempgs fdertafidedepmefferakine wdert ipmedsiy ef iatedl connection

POSE Blis nozzie unit, and consequently of the nozzles,
to the shaft of the fan of the jet power plant.

According to the invention, it is therefore provided
that these nozzles are not arranged in a stationary
‘manner in the region of the inlet of the jet power
plant, but are connected in a rotationally fixed manner
to the shaft.of the fan and therefore during a slow
rotation of the power plant can co-rotate with the fan
without injecting  kerosene (the so-called dry-

cranking).

The supply unit and the nozzle unit are interconnected

via a line connection. This line connection especially

serves for feed (preferably under pressure and'possibly

heated) of the cleaning medium to the nozzles of the

nozzle unit. The line connection is preferably

flexible and can especially have a possibly pressure-
- tight hose.



heated) of the cleaning nediumto the nozzles of the
nozzle unit. The line connection is preferably 35
flexi bl e -and can especially have a possibly pressure-
tight hose. 4 The line connection is connected to the
nozzle unit by neans of a rgtﬁry joint. The term

rotary joint is to be functionally understood and

refers to a device of any kind which is suitable for
creating a sufficiently 5 stable, preferably

pr eS8%r eiPPgRPNARALLPD| dSt icghnecterndst itre betawlen whet by

st aheQnar ¥rpar tr@fa tyhe diidie C@HQGQEE%nr%&%r%h%cﬂgﬁglfs to
uni t |ch co- rgﬁates with the fan. IS the pur pose
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froany heisdathonar y ssuppltpble airt Ctlﬂ?,atﬂ’hﬁ}g?% retativgently

510zZ} &, 1D t @%f%'%%%lézzl 2151!(—9% uF & clygani ng f | uﬁffuié?—tight

di scharge fr n1the no e 1 nve |on eénabl es
pur poReF et 1N edsitigesr £he coketliemyine.parie r@ézztée line

whi edngoc 1 0drat endurdimg hb@z@léymllft c%anléhng:o&t\&%%h t@el yith
the |nt ke of e cor i ne unifor over e

entFe %lrcunfégeﬁte %HEFWEF CofPbREY| Agint to
arwahgeﬁenthefCﬂhennogﬂmﬁdxmﬂoﬁsma tpammxﬁﬁudnary supply

10i nty,oduct b onyaf cto'l%oc‘t'a%é gg%o%egﬁﬁﬂtﬁgdzglh%‘?{ to allow

di rection behi nd the bl ade an an _
t hertt of et igng 1a 16 rtee A 1SREEFIaRg TaPm fdec e Zérgi-ne

wi t hout inpairnment by the turbofan which is arranged

u flow directi In the ca
tﬁzltietearﬂ‘g%]na!rlyonarernaan%glemenat p‘fra%se’ﬁ"gzz?]e%arfﬁp%q r%‘gnﬁo}bﬁ’ core
t hed@me n t Adepriozzes , wanchssentriclayrar tunfngheh25 dry-
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and 1 fore is not able to contribute, or at | east
not” %ﬁw M VPNt TRBUBBTIES CHECEPESRERGSof theridmenore,
endihe. cPheotavéenyi v ragyaregugnofedtidatndddes allows a

PAPBSREA s A LU 2 ST A B PR B o e
flow direction behind the bWades of the fan and
therefore allows a direct sweeping'of the core engine
without impairment by the turbofan which is arranged
upstream of it in the flow direction. In the case of
the stationary arrangement of the nozzles upstream of
the fan in the prior art, an essential part of the
cleaning medium impinges upon the blades of the fan and
therefore is not able to contribute, or at least not
directly contribute, to the cleaning of the core

| engine. The invention has recognized that the
purposeful cleaning of the core engine is essential for
the aimed-for improvement of the  thermodynamic
efficiency. The invention has furthermore recognized
that a possibly desired additional cleaning of the fan
wheel can be achieved in an essentially simpler manner
by means of an additional manual cleaning with hose and
brush. A sweeping-over also of the fan blades, as
provided in the prior art, is not able to remove a
significant part of the contaminants of the fan blades

since this accunulatively sits on the rear side



efficiency. The invention has furthernore recogni zed

that a possibly desired additional cleaning of the fan
wheel can be achieved in an essentially sinpler manner

by nmeans of an additional nmanual cleaning with hose

and 35 brush. A sweeping-over also of the fan bl ades,

as provided in the prior art, is not able to renove a
significant part of the contam nants of the fan bl ades
since this accunulatively sits on the rear side - 5

(pr ER5®F 8UEF deydof ehethantdh ddbadesur t Rerdbernoia, the the

cas€a & arskmylitaneausosvweeni-Rgovebvel tie fian bladssages
mﬁt@igéea inﬁ.nediuaﬁ dirt.mhich,ii renmoved t here, and
al sO" especfartyd| UBFt%nt WAFcH THES Bderr SRR B#§ren and

5 thbseegbpacoilinelbbadeanbowvhiahe hear Heeth iwdshddheoff in
SCOr €ne €RGL NS, apd @ﬁéﬂ%jhe@@@' Lex?&,ons?@ pafe; L 5y %;@he core

mass di stribution of e nozzle unit is prefera
axi A9y Syt 39 EE L it G abitatticotdisaxis. In 10
this way, during co-rotation of the nozzle unit no

sigpificant additional out-of-balance is introduced,

Fo?P% iégﬁargégéflgﬁgl?%t8FyFP8iﬁpq%ieséﬁl '1s prererably
prefxrably sesgemtigkbly zemtrdl liyzsonrvhetiotati enals. In

10axign0f the, devlbeggaccording th, the iayention i
installe _?% state“gThe nozzlé'unit prggirétﬁgjﬁgshgﬁt ne
| eaSt9t ot Gt e indPMeds WHitcREaralpreter bl yintroduced.

disﬁwﬁkmnrﬁipwrgwseax&méIgbﬁaﬁymﬁdiﬁﬁli@aﬁ@gﬁiﬁr%ﬂ@ﬂerably

th i ' e di scharge ni ng, of_ t.he

no§%§%§ﬁg%£%$%fg§§§F§lig é%#a%%gd Fﬁggﬁéoﬁg%afngﬁh of the
sec@9 O Df AWO MR etani Ehe wHirctergoian s ianayher oimshelled

15" Otsfat d Oi Nthe THEzEDE ALY t] PirBEekEnRLEhakakly 10eat 60,6 or
in the front _section of the nozzle unit, i.e. in that
sedti%oh RREEHSPN TheSl i Adtal PEY %f%?ﬁy pGHfE pdtseary an
t haaxjiasl o syaynegaiintad 26 naway afroamdt eei mbakéiohathexis.
jet power plant. The discharge opening of the nozzles

is correspondingly provided in the axial end section
of & RdsshergRi topening of the nozzles 1is preferably

20 arranged in the axial end section of the nozzle unit
which points away from the rotary joint. The rotary
joint is preferably located in the front section of the
nozzle unit, i.e. in that section which in the
installed state points upstream, that is to 'say points

25 away from the intake of the jet power plant. The
discharge opening of the nozzles is correspondingly
provided in the axial end section of the nozzle unit
which points away from it, that is to say in the end
section which points downstream in the installed state.

30 This arrangement enables the nozzles to be fitted
either through the interspaces of the fan blades during
installation on the shaft of the fan of a turbofan
power plant, so that they are arranged directly
upstream of the core engine, or else are to be oriented

35 in an at least purposeful manner so that they direct
Jets. through interspaces of the fan blades directly

onto the core engine.



whi ch points away fromit, that is to say in the end
section which points downstreamin the installed

state. 30 This arrangenment enabl es the nozzles to be
fitted either through the interspaces of the fan

bl ades during installation on.the shaft of the fan of

a turbofan power plant, so th%t they are arranged
directly wupstreamof the core engine, or else are to

be oriented 35 in an at |east purposeful manner so

t hath¢ hegzdleecerej ersfenrblyh filatedspacez dfesthéftarother
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it I S Spanne Yy two axes’ S In
thefaCFJa%jlr af1ERFeE?® on. Ipn WHiss way, the rotating filat jet

Jetcama@@\é@epoew essentially the enbiiecareae9f the he
inta of tF t%ore ene(qlne i,n an especially effective
t

mannr}s ake o© GRAMPS p]rrbf Fr EFPERAE e §fective

pl awrennet.h the rot ational axis includes an incident

10angle. This neans that the jet direction does not

occur parallel to the rotational axis but with this
axi'st i hel Gded Larnes langtee L emeeq ethdtr ééte oiedepilanes with
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ows, t he | Ci dent angl
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thg T ont et Ss sior e cg:llreoi:e Bt HE E&e ERgimeS A?gufl to
rultéie | Hothsonase 4xis concer nstht attors blades whéthdes an

15Wi tdh@ esui t ek e adaptiatd QN 20 d:gvfa&eesl el ap E!’Lg ta%gflle from

20

25

30

35

their set,Langle can be partially acted y_ the
j et*$o ?Wa‘i‘fadﬁﬁreétéf’flectl\;é Heﬁﬁ?ﬁ@’”é@@urlsf othipe angle
parfics. lofwst heheor eneidgme whigle arfe ahéangmhtbefddﬂ@ressor

theMages of the core engine. As a rule, in this case it
concerns stator blades which with a suitable adaptation
~of the jet angle to their set angle can be partially
impacted by the flat jet so that a more effective
cleaning occurs of the parts of the core engine which

‘are arranged behind them.

The meahs for the rotationally fixed connection to the
shaft of the fan of the jet power plant preferably
comprises fastening means for the fastening on the fan
blades, such as suitably designed hooks with which the
nozzle unit can be hooked on the trailing edge (facing

downstream) of the fan blades.

For the rotationally fixed fixing to the shaft of the
fan, the 'nozzle wunit <can have a device for the
essentially form-fitting 'seating on the shaft hub of
the fan.’

- Turbofan power plants on the upstream shaft end of the

shaft of the turbofan as a rule have a conically curved



25 The neans for the rotationally fixed connection to

the shaft of the fan of the jet power plant

preferably conprises fastening means for the

fastening on the fan blades, such as suitably

desi gned hooks with which the jnozzle unit can be

hooked on the trailing edge (facing 30 downstrean) of

the fan bl ades. For the rotationally fixed fixing to

the shaft of the fan, the nozzle unit can have a :
deviB® #'8ichhés &ssémpraveyther anfilovi hghssavingfohhe air.

t herabaf tohubs®bna3hgt heeddn. By bafran power iRhants 0Rj . oq
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5 shaperef theighaht hubti sqdsednber dds, i Bhepdede entire
unit, and for. fixing in the

positioning of the npzzle _

des%éggg%%sfgi6ﬁ?elf 8§£SIH%T Baan ®Pnhate t B pPrpEed in a

surfage-bitthey shafnehub has to be enconpassed in a
1oformfitting manner. 10 For exanple, the device can

have one or re ring conponents with which it can be
seaﬁ%ﬁ 6?“?ﬁg2§haFPe hidV1¢%h t99€ chgseofome or more ring
mul ¢ompomettys ofvithngeicidponentsin t BesSedder) aon the shaft

di f ent - di ter [ S apt.ed to the 15 dianeter
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exadMpFEe R3e oki i Fiesynic edii apatrer rvlnigsh of s alildfezdnto the
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IS positioned and centered the shaft hub. 20" The .
mat'et’ al SBFEhe deVi'Ce fOF AN esSRAEFAl | §PESEM rings o

different diameter can be provided, with which the
nozzle unit 1s positioned and centered on the shaft
hub.
20 '
The material of the device for the essentially form-
fitting seating on the shaft hub of the fan is
preferably selected SO that no wear, or only
insignificant wear, of this shaft hub occurs as a
25 result of a possible friction on the shaft hub. For
example, this unit can have an adequately soft plastic

or rubber coating or covering.

Tensioning cables can preferably be provided for the
30 further fixing. For example, the nozzle unit can be
centered on the shaft hub of the fan by means of the
ring components and then braced with tensioning cables
which are fixed on the trailing edge of the fan blades.
According to the invention, spring units for
35 pretensioning the tensioning cables can be provided so
that the nozzle unit is pressed onto the shaft hub with

a defined'force.



fitting seating on the shaft hub of the fan is
preferably selected so that no wear, or only
i nsignificant wear, of this shaft hub occurs as a 25
result of a possible friction on the shaft hub. For
exanple, this unit can have an8adequately soft plastic
or rubber coating or covering. Tensioning cables can
preferably be provided for the 30 further fixing. For
exa the nozzle unit can be <centered on the shaft
Tt tn
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force. e tensioning cables are preqferably _
fastened (for exanple by nmeans of hooks or cl anping

clamsy eopphe hant bbadesne RNRFSHAR W ddehfereranly has
trailin These hooks gr cl anpi ng claws can al so

2t O sh UkbeRgaar, fgd at
or teveri pge Theysuppty purists ufrdrz ihke td{eeaﬁblaglae@mlim with

1opfaéfééﬁ455hﬁédﬂéﬁ leafﬁeoggo§%geaQ%deQ§a O C%ﬁanln ater

15SUptv 8tk adhi shdas, dher 1o @Pé@rlﬂltr?@

medi um and east one punp pressuri zi nNg
noz#tet uni® WPEASI0 &cearmify ifisdi Lim ¢ﬁ@9%¥®tlage—twllklated_

C&Wﬂ%%ﬂhﬁ@fﬁﬁﬂfﬂm unid 4 npeselerr-4@ @ﬁﬁ@@ﬁﬁ%ﬁk the Sdppl
terme regulate% | eani_.ng nmedi um f T ef rre

enbo ment SEERYY ﬁ?n tSt a9% tla8§§t stBr&ge the
tarﬂ@,z#'lr%n’qllmi chamhee neizkeivaly eappbeeslel ecthivelhas the

s@f f‘é dium
cI e ni ghjg%o%:ess cl eani ng medi um \i%litaﬁé S n medium

RES LY eBRPhERE AR cAR BeClﬁé‘&tlél@ Gﬁémtko can be
t hél%md edpt enpehat utesimdd | ecrapétutihes, oheasi RQ further
pr Q,Clee%%l'nsg ?‘gﬁﬁ%ésesd laé g@’gpffg@ gjcméhferggmteh%imséecfor%gn the
cl eani ng
second cleanlng tank.

20 -

A liquid, especially an aqueous liquid or a dispersion
of a liquid in a gaseous medium, especially air, can
preferably be used as cleaning medium. An aqueous

solution 1is preferably used, which when discharging

25. from the nozzles 1is atomized to form an ' agueous

30

35

dispersion in air. Further details of this are
described below in conjunction with the explanation of
the method according to the invention. The method
parameters which are described there also apply to the
device according to the invention. It is therefore the
subject of the invention to design the device so that
the method parameters which are further described below

can be established.

The subject of the invention is also an arrangement
consisting of a jet power plant and a device which is

attached to the power plant for undertaking a cleaning



20 Aliquid, especially an aqueous liquid or a
di spersion of a liquid in a gaseous nedi um
especially air, can preferably be used as cl eaning
medi um An aqueous solution is preferably used, which
when di scharging 25. fromthe pozzlies is atom zed to
forman aqueous dispersion inair. Further details of
this are described below in conjunction with the
expl anation of the nmethod according to the invention.
Thechetitd SeacantéiBewhi 2h aree texsiglbediesivaridesl.-so The
appd ¥r 4 g drien B0F AeH 8 AL Al Nhd & J1NQ WiME QR r elst:
is therefore the subject of the invention to design
the device so that the nethod paraneters which are
furtheradéﬁniibedzbelomdtcahsbeo&séabédshedeaSBloeionally
subj ect ofci v [ rr e t - ,
conglstlngfl$§%l?%?ﬂ%%gg? é? ?R g gfdgggcggﬁhf%% ?%? jet
~attached tRPYHe RIGWET plant for undertaking a cl eaning

9 of the core engine, as previously descri bed. The

arrange furthernore has the_follow ng features:

The ngzgenhlﬁw 1OFE- 4% @c?ﬁ%lslﬂf gLSt ?Flngr?aﬂ I§ne glet power_

fixed manmerartto tarel sheft ofe t heofake ofutihe j&te panesnged
10Pl ant; b. Jhe,diohat) Q%%be%&%%c%ﬁ ?he fan of the jet

power plant and of "the nozzle unit are arranged 10

essentially concentrically; c. The nozzl es of the

nozzl e Uni’JIhehaMEZQléﬁdicﬁﬁ tdbstmﬂérgmtg%a:@émﬁn radial

rotati onal &f jhe jel power nt..an ._.L.he

devi ce, mﬁ%%ﬁé% ess SEt%aE ?ﬂ%nrg tﬁngPa?hgﬁﬁﬁzi the

openi ng of]atherowsar @ lamgi rrend bf THee disches gevlopeni hgsless

150f the nozzles ane diangedri ndde;axibak déggé%r&&nof the
behi nd the plane .20 of the fan, and/or the nozzles

are arran§&ds fnoine;

wul

d. The discharge openings of the nozzles are
arranged in the axial direction behind the plane
20 of the. fan, and/or the nozzles are arranged in
interspaces:- of the fan ©blades or oriented
towards interspaces of the fan blades so that
the nozzle jets can pass through the plane of
"the fan essentially unhindered.
25 o |
In the case of the arrangement according to the
invention, the nozzle unit is connected in a
rotationally fixed manner to the shaft of the fan of
the Jjet power plant. In this case, the rotational axes
30 of the fan of the jet power plant and of the nozzle
unit are arranged essentially concentrically. The
rotational axis of the nozzle unit is that axis around
which the nozzles concentrically rotate during
operation. The radial distance of the nozzles of the
35 nozzle unit from the common rotational axis of the jet
power plant and of the device is dimensibned so that
these nozzles sweep over the intake of the core engine.

The discharge openings of the nozzles are oriented



I nterspaces of the fan bl ades or oriented towards

i nterspaces of the fan blades so that the nozzle jets

can pass through the plane of the fan essentially

unhi ndered. 25 In the case of the arrangenent

according to the invention,_ ﬁ%e_nozzle unit .is

connected in a rotationally fixed manner to the shaft

of the fan of the jet power plant. In this case, the
rotational axes 30 of the fan of the jet power plant
andeofinfie thezzalmnaunpf ahe arwapgbzh essentimal fyont of or

consepteigal kye Thean robathenal axiscpbctheozzbgentially
unit is that axis around which the nozzles

conteRt FREERTE v FotRAE AT Gh&SEH-2 ‘The radi al

di st ance of ;he nozz!es of the_35 nozzle unit fromthe
COMpDA iﬁéf&éﬁ@?én ﬁésafftﬁge'%gtpl ﬁ¥ﬁéfp£ﬁgtn39918£ with
the device 1s dinensioned so that ese nozzl és sweep
ovebneherphtakend¥ tdrelTores engfpteraldhe didadieede to the

oPemﬁgafse@E gnglgogzl %eari_er&gﬂ e}ﬂ.’tw&i?éoofbgmtend:ctrhfhengine
pl ane of t turpbofan, or in front of o et ween e
Pt Sops e hine d aleehr v LyouShi IR ad ToIEHLS vay,
penette at¢ erningossithlesn.  S5sThelisnci deptroandgl einf the rear
10 etspl of st 39%%4 s M th the rotational axis is
pre?erggfg adé%?% to ?ﬁgﬁhvﬂcident angl e .of the front
bl ades of the core engine in the flow direction of
t hea pawehopl a@dfr. dTedrhirsg Wae cbhe WArRAMHNgoACkH Ofkd Spower
alsolég@r%g§d in tggv{ear S10 seﬁ&;oq_of the core . lso
endi 1. AUABE Ao £ OF VETeaftnP I he Eote eRgrhe-8f%a %t 1S
povgre phanectsphgthedéviveatasnpr evireusiterdess i teel msthod .
158l Secdhei syl eatn Ofi dhedinvention. The steps of the
met hod. 15 according to the invention are: a.

Attaching the nozzle unit to the hub of the fan so
t hat the.ditScdrige openimysz od thet nozzlkes hub of the fan

so that the discharge openings of the nozzles

()]

are oriented towards the front blades of the
20 - core engine in the flow direction of the power

plant:
b. Allowing the jet power plant to rotate;

25 c. Pressurizing the . nozzle wunit with cleaning

medium and cleaning the core engine.

The dry-cranking, or allowing the jet power plant to

rotate during the cleaning process, 1s preferably
30 carried out with.-a speed of 50 to 500 rpm, preferably

100 to 300 rpm, more preferably 120 to 250 rpm. A

speed between 150 and 250 rpm is particularly

preferred. The cleaning can also take place during

idling of the power plant, the speed then preferably
35 being 500 to 1,500 rpm.

A dispersion of a 1liquid in a gaseous medium 1is

preferably used as cleaning medium. This dispersion



are oriented towards the front bl ades of the 20 core
engine in the flow direction of the power plant; b.
Allowing the jet power plant to rotate; 25 c.

Pressurizing the nozzle unit with cleaning nedium and

cl eaning the core engine. The dry- cranki ng, or

al lowing the jet power plant to rotate during the

cl eaning process, is preferably 30 carried out with a
speed of 50 to 500 rpm preferably 100 to 300 rpm

mor €2pr ePEFEBLY 123 t cPPSOEPpI APSEpeed betfweernel50nozzle

andd256enspge i So {A§P|amiﬂ eﬁ&ﬁﬁﬁkJGanTﬂﬁe0|§a8hﬂgon of
can_al so take ce dur idl.ing of the power

t heISPERY" t A er?Plﬁ“bferSHS y 235 i ngtgooatﬁfa%@gr pfﬂlquld
A dispevsionitfia prefedréd afgasepusigetiiuaiésning medium

refera as .cl in I Spe
501 i%angg%&?g gg zoprggl%ce upstream%‘#%rﬂde ézﬁ%r%’rhg and
di s%ﬁ%‘?bée%p%ﬁl RS POFZeRafprenayde heraddng i bn @fscharging

gasg’@USl@Edb_@@'\SSQHf@hs@Sdtal'a;t, ttkféraal Cﬂk?@ghﬂlgcdﬂélué@nm_sts of
ver referred if only |Liquid. cleani

ned u%l%dl 5'18"\5 ‘g%f%%uTomteﬁéUﬁbzzl h31 scﬂhf%%r%b hi R this
andaeatvomi zed athenheamwzade ms@m gehepenirrg elmy;me The
10di sehas gi g mébi ik 9ho Pr %ﬁ%url%qgl @rt‘iﬁ)@!g) ragrosol)

m xture consists of ous e

di sjp%rﬁ%ﬁe%?blt}‘n%em%%?%%‘blfe 59 Thrye el lf#f?‘l‘ﬁjg%c 20 to
t hel coftee ai’d:g:lel’l@;re'lfha&alb)QyC|3®artlonQB oﬁedi HBréopréherdbOni do to
por of e pr . : .
terr%(be?gtur eﬁgeaggggégetmge?anée of S 3HE M 1S
pr el e7 eI 50V 2o BOT, nodE ke peeteiap| §réferabl Y0 eFhei thin

lSpraﬁﬁyrEaHQerf“hhﬁhtéhﬁoglQﬁﬁﬂngmﬂﬁg' HPLESrably 30 to 80
charged at t%ﬁ %éfle openln tgadl?ferably l'ies

Wlt P I IhP TSGR 2P 1P n%%eap?%?r%%fam this

30 pweBlrdarthearrle qurief elcalalayl_lﬁq t ne@@ubaratAstlze nozzle

res&gémqigt@ S pPLESSME, tRe Jdqui dogheaning medpyotal o

t he nozz
which the average droplet size is 50 to 500 um, more

20 preferably 100 to 300 pm, more preferably 150 to 250
pm.

The throughput of liquid cleaning medium preferably
lies between 10 and 200 1/min, more preferably'ZOjto
25 150 1/min, more preferably 20 to 100'l/min, especially
preferably between 20 and 60 1/min. The duration of
the cleaning process 1is preferably 1 to 15 min, more
preferably 2 to 10 min, more preferably 3 to 7 min.

30 The tank, or each tank, for cleaning medium of the
supply unit for example can have a volume of 400 1.
This volume allows for example a 5 min. cleaning with a
throughput of 80 1/min.

35 An exemplary embodiment of the invention is explained
in the following with reference to the drawings. In

the drawing:



opening is preferably broken down into droplets, of

whi ch the average droplet size is 50 to 500 pm nore
20 preferably 100 to 300 um nore preferably 150 to

250 um The throughput of liquid cleaning nmedium

~preferably lies between 10 and 200 1/min, nore
preferably 20. to 25 150 1/m™, nore preferably 20 to

100 1/ mn, especially preferably between 20 and 60

1/mn. The duration of the cleaning process is

prefegably 1 $hovus @i wiawref preferabt yuito akanding to
more preferablye 3idprk M. £ 30, e @Ak .0r each tank,

for cleaning nediumof the supply unit for exanple

can have a volunme of 400 1. This volunme allows for
exanple 2 5 nmhowsleardagi o ttheoudhroughplinefB80 of Fig.

sLimn. 3% An ex8EplAryoerbodiR ghithe JOvenlion I cne
e

10

15

explained in the followhng wth reference to

drawi ngs. | n Shfe diewiafg:a far2 Fig. 1 shows a view

of a nozzle unit according to the invention fromthef
front: Fig. 2 shows a section throuygh the plane B-B of .

F iS5 1 of WY A S IO e SR REIF theh of Fig.
shaft hub of la bén;a FngzzBeshovig awsechi drs t beaugh the the
| ane B-A of Kig- f n l.e unit which is seated

(F))n the 10 sh%%atgrthurﬂ)ubgfoéaf gﬁa;%'lzi g. 4 shows in a

detail fromFig. 2 the rotary joint; 15 Fig. 5 shows

in Bigletai | faromdi gn 3at heedaghiar ¥rofpoi . Fig. the rotary
schemati cal | y. s.hqcv\[s t he arrangenent of the nozzles

behi nd t he pljaonlep.L of the fan bl ades. 20 The nozzle unit

has two ring elenents 1, 2 by means of

Fig. 5 shows in a detail from Fig. 3 the rotary
joint;
Fig. 6 schematically shows the arrangement of the

nozzles behind the plane of the fan blades.

20

25

30

35

The nozzle unit has two ring elements 1, 2 by means of
which the nozzle unit is seated on a shaft hub 3 of the
fan of a jet power plant (see Figs. 2 and 3). In the
'seated state, the ring elements 1, 2 encompass the
shaft hub 3 in an essentially form-fitting manner. The’
two ring elements 1, 2 are interconnected by means of
radial struts 4. A rotary joint, which as a whole is
designated 5, 1is arranged on the point of the nozzle
unit which points upstream (with regard to the flow
direction of the power plant). From thié rotary joint
extend two radially outwardly leading pressure lines 6
which supply two flat  jet nozzles 7 with cleaning
medium. In the detailed view of Figure 4 it is to be
seen that the two pressure lines 6, via radial passages
8 and an axial passage 9 of the rotary joint 5, are in
fluid communication with a feed line 10 ‘which connects
the rotary joint to the supply unit, which is not shown

in the drawing.



whi ch the nozzle unit is seated on a shaft hub 3 of

the fan of a jet power plant (see Figs. 2 and 3) In

the seated state, the ring elenments 1, 2 enconpass

the 25 shaft hub 3 in an essentially formfitting

manner. The two ring elenentﬁ 1, 2 are interconnected

by nmeans of radial struts 4. & rotary joint, which as

a whole is designated 5, is arranged on the point of

the nozzle wunit which points upstream (with regard to

the flow 30 direction of the power plant). Fromthis
rotamy bﬁéﬁéur@xﬂﬁﬂéstﬁoa&@dFﬂNéﬁ(%%V$H@|?ré§§§f@§ oints
re e.lines_6 ich_supp t.wo at jet nozzles

\?\nt‘afgﬁgegﬁ?nél“ﬁeﬁi%%%“Fﬁ ?he)édé'toaﬁ%eas%i%W%feé?@%ﬁ%s and

4 idr¢stherpéorsegnrtthaif tthiee t woppressoge sltimesuge v the

or add @t | PASSAPES. 33 & and an axi al passage 9 of the
rotary joint 5 are in fluid comunication with a

feed Iine 10 which connects the rotary joint to the
suppby fdastenhgchhes neetzlshawit idh t bRe ds@WIFAg.hub ISf the

The es N re fixed at_the. crossover points
w e o BB R SIS Ikt I 1Mo ar Bhefbs Hrd *°
ar PIPeredr evlpbelt bY mhensuppoihtiong $2r voteurtofed hen the

105 edfd IR MOzehL4inbE . KO rfAasbenng thgsnazzhe, ynl ts 00, ip
the_shaft hub of the fan, tensjoning_cables which are
i ndi TREY By F1e aresinbVitedaPwhf cit by FieaAgiged to the
hookst d2y afjeihvoked drertshentitia readdiaggedges af7 theich are
fa IS, t -' I gu 5
tonst oo cop el 112012%5;%%. S ot afyed orere on
vi @1 erfstiohliing @@ Gui §éampinghi ehndr el3f ast efe@PHRSSion
1sthespwiregy 19i Bte angparectadrengd thetgaenshdflder 15 of
athIIy vabl e cl%npin ression

ring 13. S
] .
springs 14%a e?gﬁﬁporlgg.%ﬁpgﬁ &nniit & sHBGF der* €150 19
t het et arly j shhchard-tappliy ather cdinguniahe aslagnpiingm  the
i nchrkd i chh@etged N the d'r@ﬁt'QﬂeaW%%éyéantJE%te, the
annul ar shoul der 15. In the seated state, the |
compression springs 14 apply a pretensioning to the
20 tensioning cables 11 and therefore ensure a fixing of
‘the nozzle unit to the hub of the fan. By means of a
tensioning nut 16 which is fitted on a thread of the
joint housing 18 the clamping ring 13 is moved in the
upstream direction, As ‘a result, 4 tensionihg force is
25 transmitted to the tensioning cables 11 and therefore
‘creates a secure connection of the nozzle unit to the

hub of the fan.

For cleaning the core engine of a turbofan jet power
30 plant, the nozzle unit, in the way which is especially
apparent from Figures 2 and 3, is seated on the shaft
hub of the fan and fixed on the fan blades by means of
the hooks 12. The power plant is set in rotation (dry-
cranking) . Via the connecting lines 10, the rotary
35 joint 5 and the pressure lines 6, the flat jet nozzles
7 are supplied with cleaning medium from the supply

unit, which is not shown. This cleaning medium sweeps



conpression springs 14 apply a pretensioning to the 20
tensi oning cables 11 and therefore ensure a fixing of

the nozzle unit to the hub of the fan. By nmeans of a
tensioning nut 16 which is fitted on a thread of the

joint housing 18 the cl anping Mlng 13 is noved in the
upstreamdirection. As a result a tensioning force is

25 transmitted to the tenS|on|ng cabl es 11 and

therefore .creates a secure connection of the nozzle

uni PVeH tHe hObabe tHe thR. FUTe cldaningg Phercorte entire
engeNec@hf@rénktdodad §etcpomels 3 plrantc1dhe mpzzl e

unit, in the way which is especially apparent Trom
Figures 2 and 3, is seated on the shaft hub of the
fanlandifi xed dh ihetdapebbaeesthbyt mehasdobchbhgehpbkse of

2. e ant oS St HN tati
E%ra%g?ngeg%@ Spb éaggnﬁgc%Phg %%é%;%%}éég?bq £ th%spower

Ki
j oi mEaBt aﬁ’&htlﬁé pressarelfi n@dase t hehithat lJSetlrrvbichqte%d by
7 are, suppl iced u@hbﬁf@amlrg% rTEdTHé&éf@ﬁétg% SWRRFliYed and
unlt ' ot_shown. This c nmedi um sweep
- l%&%ﬁr %f#nn%ﬂﬁf%ﬁn%héJﬁf?e%gﬁ %grgvanﬁfge EO, 1S
entp¢%§lml¢cunfek@ﬂ@edam@ stpcatmeeSLDMEnthencleahéngfore,

100N EiQenbiaiiyis 19wbe segnithat thedi SC@?EEQ@M% anelﬁedlum

of 5 the nozzles 7 lies in the axial direction of
pOV\é"fSp%@aﬂ belPiditfe Ya#tidl) pFare, PanivsiEg sthan in the
i ndbcatedaby. 18asofa thestlt boffancSs Theuekabe, & liquid

.def\wﬁ% nd hgmeq‘.tfer rtUp£ d %%I ngoL?}%nglg Conteerlng the

engi ne pPOSSi b cfording to FAvent't o,
the?@?%?%l i@né§se<hf| éIhIGy PoVRY PORmFESWbich] dasnsgit air

lSnEdgbIHéBSL(ﬁ'aSpQQbﬁ' |Vhé\’a%rdiﬁ:e|s|s%q:' dyeeanohe psednthafontrol

20

25

in the a result of this reduction of
i oftfitF. €%|gh§ fPﬁé SIEA s aVoiHeETroFf quFgntamination
entaf i e tmlrcﬁm:tlrlo_lwutlmesle@fnlme lpowerd plsartvodkiech :
transmt air 15 pressure fromthe conpressor section

to the control unit of the fuel governor.
FurtH&aGme ot Hatggnion, these control lines, unlike

in the prior art, do not have to be closed or opened
before comrﬁencement of the power "plant washing. A
static test of the power plant &after a wash and
subsequent reconnection of the control lines is

therefore not necessary.



of the engine oil with cleaning liquid is avoi ded.
According to the invention, these control I|ines,

unlike 20 in the prior art, do not have to be cl osed

or opened before comrencenent of the power plant
washing. A static test of th_pgmer plant after a

wash and subsequent reconnection of the control |ines
is therefore not necessary. 25 - 15 - Patent clains

1. A device for cleaning the core engine of a jet
ponBeteranElai®RH a supply unit which provides cleaning

5 nmedium a nozzle unit which is designed for

i ntroduci ng the cl eaning diuminto the core engine, |
andl s th 8| PREEEEAARELFORSRIDY BEGweRe OEapRIGE 2 3ot

‘uni poagd phantnwizheaumupphynunﬂnEwmzem pnovhaéstheeaning
Snoq%égiHﬂltahﬁéﬁzﬂgaﬁﬁkéoﬁhi ﬁ'%éoéégig$3§|¥o£|?ﬁgroducing
e fan h power

connection to the 10 shaft of t he je |

pl ahte &AGPANEhACH WY oty [BENtCY®) ¢_Iprovi dad with a
bet wees thenerezzhe Ut bapdedhe thicnes eMECctihgl and the
(1036221€ng.gevige as cIaingd.in %l%iq#%’ ¢ ha
chardtteti 784"’ 18°FRAThaf L tRe MisS st iR Dfithe has
nozz¢@nsiniffon s thaxi abtytsynaklyi chdxed owwthnietcsion to the

1or ot @t ppabraxis. r3n ThRecdevisce %%vﬁé':ai;ﬂ%qxé,”za?}& her ?lflat a

claims 1 or 2, characterized in that 'the no e uni _
hasTQt2T%adPin30 3o, IhoPFCEEder) PAtvwete §BFI c@zrle unit
cl admedc el Divee aforMeadtit®ornl (1®)3, characterized in

that the discharge openings. of the nozzles (7) are
arranged in the axial end section of 25 the nozzle
uni4- whi ch Pt rieviamyad romimed rot agyajoi ht cligFacserized

15Theidlevhee ash&l abBBA disane it abes thd Ondzzle unit is

20
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3. The device as claimed in either of cléims 1 or
2, characterized in that the nozzle unit has at least

two nozzles (7).

4. The device as claimed in one of claims 1 to 3,
characterized in that the discharge openings of the
nozzles (7) are arranged in the axial end section of
the nozzle unit which points away from the rotary joint
(5).

5. The device as claimed in one of claims 1 to 4,
characterized in that the nozzles (7) are flat-jet

nozzles.

6. The device as claimed in claim 5, characterized
in that the jet plane in the region of the discharge
openings of the nozzles (7) point essentially in the

radial direction.



6. The device as clainmed in claim5, characterized in
that the jet plane in the region of the discharge

openi ngs of the nozzles (7) point essentially in.the

35 radial direction. - 16 7. The device as clained in
either of claims 5 or 6, chargcterized in that the

jet plane with the rotational axis (7) includes an

i ncidence angle. 5 8. The device as clained in one of
clainms 1 to 7, <characterized in that the neans for

t he’rot at i oRBE| fevifgedscodrdoeicon nt ¢ itthe shaf tcbiinhe5 or

f angof EHQrb@EerPQ@@r phanghgavetﬁ@st§@£ngpﬂ§§@s &1@% the
for _the fastenin ?gkthe fan bl ades. 10 9. The devi ce

as tPafmed"fh ¥hESo

| Hkidet ¢y, InGhaaTG NS i n

that the nmeans for the rotationally fixed connection

o ghe shaf &, of '
%ev?ée (1, g Qfgépﬁﬁe essentlaﬁPy

éaQSOfclraEﬁ et:i.n]_%%roﬁlc na%jirrlﬂsavf Qo 7,

rotfi ng

seafA§eeherhecdhdft Hudt othehendans for THee devieéiasally
cl aERddi tothnaichidn char agkerdized b that e devigs et

1, 2) f th ially. f fitt] ti _
(5 Bt oBpiRe FERETH S LRI LI P0G S0 1o

ri ngnconpohemtbldde®) and tensioning cables (11). 11.

19The device as clained in claim10, characterized in
that spring units (14) are provided 25 for

pref ensi oni NeF t ARV @RsPONFAGIRABI 68 CDE) ofixlafims 1 to 7,
deviberast et pre®dinn widtheenef wdaid5r30 athe lotationally

cha ri n.that_fastenin an 2) are .
proé?%%% F%?qug 8ﬁiﬁ§)tﬁeetéﬁgﬁgﬁi%€ &éﬁlé%“tl?f difre Jet
30 Poect aplBhadésivel 32 ThRwideviCe a8) clfairnmethd nesmenpially

15cl afeBmdr {0 iy sCharaetsy ided dr dehal it R SYRPIA AUNi t
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has at | east one storage tank for cleaning nedi um and

at | east one punp :
10. The device as claimed in claim 9, characterized

in that the device (1, 2) for the essentially.form—
fitting seating on the shaft hub of the fan comprises
at least one ring component (1, 2) and tensioning
cables (11).

11. The device as claimed in claim 10,
characterized in that spring units (14) are provided

for pretensioning the tensioning cables (11).

12. The device as claimed in either of claims 10 or
11, characterized in that fastening. means (12) are
provided for fastening the tensidning cables (11) on
the fan blades.

13. The device as claimed in one of claims 1 to 12,
characterized in that the supply unit has at least one
storage tank for cleaning medium and at least one pump

for pressurizing the nozzle unit with cleaning medium.



35 for pressurizing the nozzle unit with cleaning

medium - 17 14. The device as clained in claiml13,
characterized in that the storage tank has a heater

unit. 5 15. The device as clained in either of clains

13 or 14, characterized in that it has at |east two
storage tanks, and in that the nozzle unit can be
selectively supplied fromone storage tank in each

cas§. 10 16, An arraagenent consisting of a jet fomer
plant - and W%evi E8VWhPch £S at tAHEE% o i¥n forclaim 13,
undehtakthgrazedl eéani nigaof tihke sosea@agivz@k asa€l ai NRdater
in gpe.of «claims 1 to 15, characterized by the

followng features: 15 a. The nozzle unit is

connected in a rotationally fixed manner to the shaft

of the fan vlethevi®t apovesidd@nts 20:Per THE claims 13 or
t he fan of et power plant and

rotational axes of t he
of ?%e ﬁgffﬁg GRi-£°4r & arr Eiged Eé%eﬁFi&tit two storage
contenksi cahtly;inc.thiEte tiezzhesz[d) uafitt kmmozzl eebattively

haveg Lo 2ol statice. it e, smpn. Lot ati ona

axis o | et power ant and e device, which
is less than the radius of the intake opening of the
Ur0fE6enngeﬁ13Qrﬂan§$méﬁ%3§®ﬁ%QﬁtﬁﬂgnFEgﬁ ofet hEower plant
nozzl es are arranged in _the axial, difection ,
behiﬁﬁfg ?hg?e‘éﬁ‘éﬁewgéfsﬁt e é&ﬁ,acg‘ﬁa/ tHe Hozzpedeqrgking a
ar rehgeding dint shspacese oferiiasf, anabl adesimed orirenbed of
tover gsyd nt er spaces; of thg,tan. bl ades SQ?;h?%N§5 F1owing

nOZé%e jets can pass through the plane o e fans

essent T&f¥S: unhi ndered. - 18
15 '

a. The nozzle unit is connected in a rotationally
fixed manner to the shaft of the fan of the jet

power plant;

20 b. The rotational axes of the fan of the jet power
plant and of the nozzle unit are arranged

essentially concentrically;

c. The nozzles (7) of the nozzle unit have a radial
25 distance from the common rotational axis of the
jet power'plant and of the device, which is less
than the radius of the intake opening of the

core engine;

30 d. The discharge openings of the nozzles (7) are
arranged in the axial direction behind the plane
of the fan, and/or the nozzles are arranged in
interspaces of the fan blades or oriented
towards interspaces of the fan blades so that
35 ' the nozzle jets can pass through the plane of

the fans essentially unhindered.



17. An arrangenent as clainmed in claim 16,

characterized in that the jet plane of the nozzles (7)
with the rotational axis includes an incidence angle,

whi ch essentially corresponds to the incidence angle

of 5 the front blades of the caore engine in the flow
direction of the power plant. 8.~ A nethod for

cl eaning the core engine of a jet power plant, using

a device as clainmed in one of claims 10 1 to 15, with
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preferably 30 to 95 C nDre pr erably
the power plant;

b. Allowing the jet power plant to rotate;

C. Pressurizing the nozzle - unit with cleaning

medium and cleaning the core engine.

19. '~ The method as claimed in claim 18,
characterized in that the jet power plant is allowed to
rotate with a speed of 50 to 500 rpm, preferably 100 to
300 rpm, more preferably 120 to 250 rpm.

20. The method as claimed in either of ‘claims 18 or
19, characterized in that a dispersion of a liquid is a

gaseous medium is used as cleaning medium.

21. The method as claimed in claim 20,

characterized in that the liquid is an aqueous liquid.

22. The method as claimed in either of claims 20 or

21, characterized in that the gaseous medium is air.



24. The nethod as clained in one of clains 18 to 23,

characterized in that the pressure of the cl eaning

mediumis 20 to 100 bar, preferably 30 to 80 bar, nore

preferably 50 to 70 bar. 10 25. The nethod as cl ai ned

in one of claims 20 to 24, characterized in that the

average droplet size of the di'spersionis 50 to 500

pm preferably 100 to 300 pm nore preferably 150 to

250 pm 15 26. The nmethod as clainmed in one of clains
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sthat the cleaning of the core engine is carried out
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over a tinme period of 1 to 15 25 mn, preferably 2 to
10 ¥ n, nor@reeepradl ¢s3 ¢kpimedy hn one of claims 18 to

23, characterized in that the pressure of the cleaning
medium is 20 to 100 bar, preferably 30 to 80 bar, more
preferably 50 to 70 bar.

25. The method as claimed in one of claims 20 to
24, characterized in that the average droplet size of
the dispersion is 50 to 500 um, preferably 100 to 300
pum, more preferably 150 to 250 um.

26. The method as claimed in one of claims 18 to
25, characterized in that the throughput of liquid
cleaning medium is 10 to 200 1/min, preferably 20 to
150 1/min, more preferably 20 to 100 1/min, more
preferably 20 to 60 1/min.

27, The method as claimed in one of claims 18 to
26, characterized in that the cleaning of the core
engine is carried out over a time period of 1 to 15
min, preferably 2 to 10 min, more preferably 3 to 7

min.



