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.1 System and devices for collecting and treating
waste water from engi ne washing Technical field 5 The
present invention generally relates to the field of
washi ng jet engines, particularly using washing
liquids such as water and detergent or water only, and

nor e eci ficall 0 a Syste and devices for . .
SystemancAeyicesdrn collestiia anetiZeatlby Waste Watr B apeine washing
washi ng operations and a nobile cart conprising such a

system 10 Background of the invention U A gas

-Technicalfiglthe engine installed as an aircraft engine

conprises a conpressor conpressing anbient air, a
- combust or burning fuel together with the conpressed
The présdnt ifverdidf dgerievallyi rafaté®to el fidid of WABhIHETE &5GiRes, pEfcularly
_expandi ng combusti‘on gases drive the turbine and al so
using washing liquids Isuok esweater and detcsgentiariwatenenlyi ard afare specifically

br eat hi machi nes, | ike |ef. engi nes consu large .
to & syglelfuan @i o EBIqG sk A g iR Willen Potenaine
washingperafiorea s alrolile ¢t 86MpRSnGiIstcRS dYdtah, then enters

the engine 20 with the air stream The majority of

the particles will follow the gas path through the
i .t _with the exhaust gases. However, there
Back d vl Bt properties of sticking onto
conmponents in the engine's gas path changing the

aer odynami c &goperti es of the engine and nore
A gas yehing enpie ipstaliad ésy aFgail enginer @Mmplias a CYmPERgsor

; ]  f ' N3] i t :
comprEHEaBR 3 8 ¥ Wyt 3heBoBer RTRE cofifessed ai
and a farbine fyrddrivéay thencompressgr. fThenexpaddiigréorhbastion\gdsesirive the

, Sar{ct comg’ﬁ ,frﬁm neargg sea, . chem cal s_com ng from
turbineAncealgp regHit indprypt eed Hersepellige Simairtratteri al such  as

dust. The contam nants sticking on to conponents in

the engine gas path cause fouling of 30 the engine.

Air bredthing mashines dike jeif e rgirse spedrtsunteilargeg qguantitiesesfg@imdir contains
,_operating, less efficienf. Wth the redyction in )
forelgngfarigee RE(T MM ARRS TR AT B KAGPIRS WHCh Hian @lsroiecngine

' r I . 0
with th 8 Henf e Rafrty, S0 ZHIGE: BRErOIb R dis oth rBEHh the
engine sadeexitwitts theaaxtaust ghses: IHawevangiheee afipartieles with properiies of

. .. environnment al, drawback, i s foun ith t hi gher fuel
sticking G40 ARRPORENS Ip JrarpBeine sysneen Hangiog e garamantic
properiid¥ &Sth8'&hgirld’and more particularly reducing engine performance. Typical
contaminants found in the aviation environment are pollen, insects, engine exhaust,

leaking engine oil, hydrocarbons coming from industrial activities, salt coming from

nearby sea, chemicals coming from aircraft de-icing and airport ground material such

as dust.

The contaminants sticking on to components in the engine gas path cause fouling of
the engine. The consequence of gas path fouling is an engine operating less efficient.
With the reduction in efficiency follows that the engine is less economic to operate and
has higher emissions. Fouling will result in more fuel having to be burnt for achieving
the same thrust as for the clean engine. Further, an environmental drawback is found
with the higher fuel consumption in form of increased carbon dioxide emissions. In
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2 addition, nore fuel being burnt results in higher
tenperatures in the engine's conbustor. Wth this
foll ows high tenperature exposure to engi ne hot
section conponents. The higher tenperature exposures
additiomi tbres fuai beimgtthent idselts irmhigber tdmeperatires in thEhendihgber
ature results in increased formati on of

firing teme ! ,
- combugjey. Wﬁhéh*gﬁeﬁ% IghAREAIGEAUEN XROSHAR K2 BNOBEdgertion n

com poﬁé‘ﬁ‘ﬂg?‘i'ﬁe gﬁgl%ﬁgé}ﬂ)??é%ﬂreoéx sPPéQ &1 ﬁ&gﬂeﬁggé lﬁ‘% fn?rgl% of th€ Ehgine.

reduce et me, ‘unfavoura
The higheoficing desmpehthiegtesults @ninesdased. foifhatian of NOx winieh & pats
have t heref pre strong i ncentjve keepin h ngi ne
anothef, ERUFPNIRB R Ol asse 1 SWTRENY.HAE OPRESBRPOA Faliied RRBING Suffers
sFaul i i i ng
from reffikel Sng RIS ol BbI olEIRINg BEondiffisfid NERS!
emissigre. ddwe didise dpevatodshavetheeafprana stnohgtincadiveverepindgthe engine
| nmet hod has |imted success due to the sinple nature of
Cl€aN. t he process. An alternative method is punping the wash

liquid through a manifold with special nozzles

directed towards the engine inlet face. The manifold
It has brenlfaund thes the aplyrreasoyable sty toapnuat fodingnigito evasinthe

. . th ' haf t | l.et dur.i h h
encine 3ye8 bl 58 SRR AEehs o h L Hi Hem e towerc
the endinglinlst. Howaves thizenehatitasi Ithiedd suddees e@itBehs Bahpleinature of
cranked by the use of its starter notor. The shaft

the progegsadinoaitasnativec@ethadhis puaping dzeivashyiquiskthieugtaaimznifold with

. .S o T ' | he [ j qui d
special fRAEERAZoict il ind Bhihi ieftac8 ind BB wohles 1
temporbrilgunstalpeden tied eaginkerdowl 28 ohftBe ieRbie sHafobulldt Queingitiewash

The_nmet hod is proven successful on nopst gas turbine

operatipryt Sinkignaedsly yitbssprayingdbe washisjodiasid tawardp ithe engine inlet,

B the endif¥ QRS ﬂ;férﬁﬁﬁéjd rﬁg)ﬂ’?éj ud& Pf‘ Eé gkff%ﬁj rﬁc%tfnp qh%”%}%@%&%ﬁoﬁ%lﬁﬁances
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roper wash operation 0O as turprre en

the wastorgsuttigycthb ynechamiss mvaicngents 2Phé Siedft Fdtatiomahows the dash
. ,,.exits the engine at the engine outlet. At the engine |
liquid tQ;moveoVeREre@ghsuTacaArgarmsswelbas pahangingdiguia rrnatratipRdnto

. i Quis i .
ie el G e FEINE o SARG0UA B Albae Ao
enginessypee such asdukbojetay iurlsshrop) tunbddhaftaand sixezbon @s-niikeeturbofan
. droplets where the air streamis the result of the

engiNe%.ot ati on of the engine shaft. This air borne |iquid

can be carried a significant distance before 30

falling to the ground. It is shown from actual wash
A properpeasit dperatiomaf a\gasttertineengineidan Beecordipmeadhyoan abservation

| ar ge, surface area, typically nore t 20 neters
that they{aatigd sREF 6 0inr o e sndingoulet Aldha splipect e thepwash
liquid h%?bé@&n%ﬁstb'l%ﬁd? TH WaSte Ik Hay IdaveStheEhdiie BAG& as a
stream of liquid pouring fo the ground. Alternatively may the waste liquid be carried
with the air stream as fine droplets where the air stream is the result of the rotation of
the engine shaft. This air borne liquid can be carried a significant distance before

falling to the ground. It is shown from actual wash operations that waste liquid will be

spread on a large surface area, typically more than 20 meters downstream of the

engine outlet. It is not desired to spread waste liquid on the ground. It is the purpose of

‘this invention to provide a method and apparatus to collect the waste liquid exiting the

engine.
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this invention to provide a nethod and apparatus to
collect the waste liquid exjting the engine. 3 The
waste |iquid exiting the engi ne at washi ng consi sts of
the wash liquid entering the engine together with
released fouling material, conbustion solids,
npressor_.and turbine coatlng mat er j al and oi |

The wasé@ hgw@oﬁ;@m thergnging 3t washipgiconsisls siethgavashibiaiyd eat%@g the
R A el e R
turbinecaditingmafteriel, eadmﬂtmnctfahpsoducrbsanmrwae%lmuMﬁlnmiebe hazardous.

e o R T oS R 4G
operatlpﬁa %Ihg Wouf)gﬁnﬁﬁn @béﬁﬂﬁﬁdTﬁé’ cé@ﬁlﬁﬁfch%étfrorﬁ*Bo?nM%%@r blade

ave to undergo treatment for separation
coatlng)md’ha’mmleaseat duyiog evashirged peratitre Cadriindiseodehmentally very

SenSFtl\{ﬁ ppép@ﬁtn i;) Iogv%g I r Cr$ gﬁ%@b&ﬁatﬁ%ﬁ&@g wagte liquid would
have t4 Hh@EraRNAdtrRHfdH Seplrationt HEzé UsEPRb MBS Befte- & being

ese “engl nes cover a arge erformance range and
disposedipaisewenf different design det ails by different 15
manuf actures. Aircrafts types for a defined service

may be offered fromdifferent aircraft manufacturers

Gas tubiING alrB@f08sdiges 8hn bBRFAifreAl fypasdueh &s %ﬁ@o{&§ tﬁﬁsbprop,
vary. Further, the aircraft manufacturer may of

| turbo-smaftmdemmxe@lr@* utenixad tingofapenginess ahesaenlmstcwyzpa large

perforni g Pk SRR atrerbaf oo SRR ARl B’

manufa@Grdst Alirerafisitypes forad defired sarvice riggbe Rifege R fropsdiefarent
for collecting and 20 treating of waste wash |iquid

aircraft maﬂufagttg@mmus the dppioncdihe airerafiand {6 epginesmay vary. Further,

the a:rcb!gft ﬁ%ﬁﬁgg@g r %8%5%?—:? Hﬁfélrerﬂtreingg'\e?&!) %:fpf‘fheegﬁ’rhﬁeatwtype

The largardombihed ppssiblliboer emisegonefreasft tybes endtirom eilifferenbblrcraft
in the |nvent|on i.s not applicable to the air flo

manuf%qmwﬁ reslt ip ghprackcal I%PB@"T Wi dRFIGTHRD arfysHim forzq.pllectlng and
s
veatngB 5 ORGATSIR K S cebEA SRl el Bt Us
5,899, zmtoeh@tnmmaneild;cﬁosmuagmeavasmmwenywystaﬁ lﬂlhaﬂ ingimited to
in an éﬂlg ei ng hoqgked or}_ﬁt"o an eng has t
small acﬂ‘idsl%ﬁ!%; 2 gtw RRKCR; 8NGIRASS BR g prieinef Bseq i e '“Hﬁﬂfé@é‘s not
ct of
appllca}%ge AN é%o%gﬁoﬁdgyggl}@ﬁ %ehﬁeéh@#a@gppa(ﬁﬁ%se
enabl i ng
Collecting waste water from engine washmg may be accomplished by hanging canvas
like collectors under the engine nacelle. However, any operation resulting in anything

being hooked on to an engine has the disadvantage that it may be subject to engine

damage

SUMMARY OF THE INVENTION
Thus, it is an object of this invention fo provide a method and apparatus enabling

collecting and freating waste water from engine washing for a large range of aircraft

types including the largest aircraft types.
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collecting and treating waste water from engi ne
washing for a large range of aircraft types including
the largest aircraft types. 4 It is a further object
of the present invention to provide a nethod and
It is a faripar alfjast dfdhe presentimentien 4o grovdde ameinedtandf apparatue for

wast e ter before disposing i.t. It is an additignal
removigg egarsus GERRNEILR rofTh Perttasih Waiepbeioraidisaoneniod

and apparatus for 5 collecting and treating waste

wat er from engi ne washi ng havi ng no physi cal contact
It is an ladditiemal objectol theqireserdémverdioarid peogde @ methodsandeapparatus for

.anot her qbject of the present invention.to provide a
collectifg ARG dreAlaipsiP IS 7B engiag MaRG N g REPRYSIcal contact
betweeARE0NIBBRr dbQicEhRRarffife Ot her objects are achi eved

according to the present invention by providing

devi ces and systens having the features defined in the

tisyet ARTREP G581 P N0 B RS Gl el S50t o
enablirsResh eAbinesbrafSRNt i nvention, there is provided a

systemfor collecting and treating waste liquid from
engi ne washi ng. The system conprises a collecting

[ f or I .0 e liqui.d during.a hi.n -

These ) ofiferiegi€ ar ShtRRed Beleralnuty fr e AaTign sithreuicing
devicesan® siystend haling tisefeatdtt Aigfinea nstHaantegerdert didihs! PEferred

and an outlet face arranged to separate washing
embodimenis gse detined Hethgi dependeahelaim®ering 20 the inl et

face, which air streamemanates fromthe engi ne during

the washing operating of the engine; and liquid
Accordingl toecfiist gspeetits the present Bwentioh, the igtprdvitied & $stdra for

A gui d separati n% means and |iquid exiting the engine
collectipg anAitraaiing wagte HBUIRHEHD fHgingoaashingnT NegystaaY eRINBrISES a

. t i 1 ent i eat i .
collectn&ggteg%élflﬁggt?l%w; Wa%téga%g ﬁuﬁg@ t%\ggév'\lfg@ﬁ icfﬁ%?aﬂor Sta Engine,

orl'ecte operati on,

whereintrey edliectihg devicatovemrisésviqoRl sepyarati sfhd amriettace

arranged to renpve particles, and i.ons fromthe |liquid, .
and an guilebthce aranaaddaiseparata AAShing lauigh feet B8 aipsiream entéring

o e Pl IO K5 ST bErt il nlb By Tng i
operatingof the énginey aad liquitd colledting rheansefor colecting S8parated fiquid from

i sERGRD s And BT OT50 sfbinesge DRSS Y BB g
operatif TS B4 20rF HARRLR0 VBRI e Y, G Rast
liquid celiguiedtiuring theawashingiopgration, mhereihdbe treatmant desi¢eetomprises
filter means arrahged to remove particles and ions from the liquid, wherein the
treatment device is connected to the collecting device such that waste liquid is directed
from the liquid collecting means to the treatment device for treatment in the filtér

means.

According to a second aspect of the present invention, there is provided a collecting
device for collecting waste liquid during a washing operation of an engine, wherein the
collecting device comprises liquid separating means having an inlet face and an outlet
face arranged to separate washing liquids from the air stream entering the inlet face,
which air stream emanates from the engine during the washing operating of the
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face arranged to separate washing liquids fromthe air
~streamentering the inlet face, which air stream
emanates fromthe engine during the washing operating
of the 5 engine; and liquid collecting neans for
engine® 8hd BgLidEhIReRRY Aledfs!fbrebikcling Sebhrtitt dliqie Pandliqme
means ‘and liquid exiting the engine resulting fromthe,
separaling mernsoprd hgiidexitingdbe remiging tesuliingirand the peshingfopdration.
present invention, there is provided a treatnent 5
device for treating waste liquid collected during a

Accord@ it &thiaPaspddt o thehesenninvBetior, teerere proviéad adreatment
conprises filter means arranged to renove particles

device dgvdireating wesie llquitkcoliegtpciduriea 8 vashing eperation.twiaegrein the
pegck..o W\ ' i i
treatm @RERKAcLoomBAs ARF Hheath FEEASRL R Gir P8 Bl from
the liquigper ati on of the engine conprising a chassis provided
' with wheels. The cart conprises a systemaccording to
the first aspect of the present invention arranged on
. c s . . - odi : .
Accord it et asPRbt 3 hEPrETaTInIHIoR EFE 9 ¥holiPRd § mobilg car
for serding lzeeriging doring @ washing opbrtionqfite shginagemprishpa chassis
. relative the_engine. 15 The so] uti.on accordj n% to the
providegt Wik whaalkcHha Gt BPBRIBRS 2 S¥s e PCeRidiie 19 das Tkt asperkof the
. V g
presenfthhlp ohfendbl e RESAS AR 86, IbahlRhr AEAIEHS posiion
of the Inuid sepanatihg aseahsf and/omkipuit cellécting rneansiand/ontheoliquid storage
and turbine coating material, heavy netals

cogre.reiﬁor-
meansJriatiye tNg g49%%t products, can be renmpved or 20

separated fromthe waste liquid resulting froma
washing operation in an efficient and environnentally
The sofuticeraticprding te thenpres aat insention pipyides saveral adeantages over the

._._devi ces d systens ca used with.different types
oxisting §H583s it 34800 (el SeziEa e usles. b Stingeny BSiner
types df $ORRIAR! Such 48 RIS, folliMd Rratefal SEsthbustith $BISde@hpressor

un-m xed turbofan engi nes, and, noreover, wth

and turbirfef epading rapterieh fheavy pesjalerandiels hgw &tfproawels f gasy beiremoved or
ns.can

factures because the device nd {
separaffRL by Py P G 38 B30 A Fashli FHESBPR it Al efffent and
envirorfB&Me RBENGly id@nef esent i nvention provides for a
very high degree of flexibility since one system can

be used for all types of engines and aircrafts, i.

e.
[ L on . Dr.ovi I I ' 30,

anotne EEHERBIS (FRMRLABIBEE 59 hr & AR ptn
types difeisdesigmoetig#d fuehiné airciaft nginbs SRRt tuFbdjes! tLFBYPIdBS turbo-

because one and the sane system or nobile cart )
shaft ang erield @ un-mixed turbofan engines, and, moreover, with different aircraft
types and designs from different manufaciures because the devices and systems can
be accurately adjusted to a specific engine or aircraft. Accordingly, the presént
invention provides for a very high degree of flexibility since one system can be used for
all types of engines and aircrafts, i.e. the present invention provides for a collecting
and treating of waste wash liquid generally applicable to most winged aircraft. This
also entails cost savings because one and the same system or mobile cart including

the system can be used for all types of engines and aircrafis. -
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the system can be used for all types of engines and
aircrafts. 6 A further advantage is that there is no
physi cal contact between the collector device and the
engi ne, which entails that any damages of the engines
A furthepadPentayeigiemt thdrend P@Lph@gicap&cﬁntaa%eqﬁééﬁgﬁ@ G%Hélftort dvice
e

present 1nvention wl i scussed bel ow by means
and the gagisie, Wiichyeiaits thateny dansmeasoffEserpPrEs@andre awgided.

DRAW NGS Preferred enbodi nents of the invention wll

now be described in greater detail with 10 reference

Furthet objebts and advertagagotihaviragsnt ihveddnokilFeddidcis@wsbalow by
cross section of an un-m xed turbo-fan gas turbine

meanseghginmliftyipg gmbagdiB@stshow wast e i quid may exit the
un-m xed turbo-fan engi ne during washing 15 thereof.
Fig.3 shows the waste liquid collecting device

BRIEF4UESCRIRFION OMFHEWRAWINGS Fi g. 4a shows a waste
liquid treatnment process prior to disposal in a sewer.
20 Fig. 4b shows an alternative waste |iquid treatnent

PreferBLRBoARN of PedhiRER ol o8 B¥Firiond B creaB ot

referericedbdhé edcompanyifig dnalings, imawhichor practical use in
servicing aircraft at airports. Fig.6 shows the nobile
cart with the waste water collecting device and

Fig.1 shb@atdEBEs sEEHrESr AP8hIrhiRBEuibRLfaR YakitGid efifine,
under-w ng nounted engine. 30 Fig.7 shows the nobile
cart with the waste water collecting device and

, reatnent devic osi ti.oned for servige of .a tai,l .
Fig.2 shfRrEw wagElau gy BiRERD-mked B b anaife gfiing washing
thereoiseparator profiles of the droplet separator shown in

Fig. 3. 7 DESCRIPTION OF PREFERRED EMBCDI MENTS The
i nvention can be practised on several engine types

. h b f rbopro 5.turbgjet an

Fig 3 SRR WS BRI shlect g arpta bt G T Il
i nvention can be practised on under-w ng nounted
engines as well as tail nounted engines as further

Fig.4a shewp a wWaste dapiddieptmegt process prior to disposal in a sewer.

Fig. 4b shows an alternative waste liquid treatment process prior to disposal in a

sewer.

Fig.5 shows the waste liquid collecting device and treatment device installed on a
mobile cart for practical use in servicing aircraft at airports.

' Fig.6 shows the mobile cart with the waste water collecting device and treatment

device positioned for service of an under-wing mounted engine.

Fig.7 shows the mobile cart with the waste water collecting device and treatment
device positioned for service of a tail mounted engine.

Fig. 8 shows an embodiment of the separator profiles of the droplet separator shown in
Fig. 3.
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Fig.1 shows a cross section of an un-m xed turbofan
~engine. This engine is of & 10 conmon type found on
e.g. large aircraft in passenger service. Engine 1
conprises of a fan section 102 and a core engine
section 103 Air flows are indicated by arrows.
Engi ne has an inlet 10 where air enters the engine.
DESC IQNOH%REFERRED&MBQWME'\FgS One portion of the
inlet air exits at outlet 11. The remaining portion of
the inlet air enters into the core engine at inlet
The lmﬂe'ht[o?ﬁfvana»d ptaetitbe onweveri@ngel type@lamreas éutbloghaf, turboprop,
onpressor 17, The conpressed air e%? her wi th fuel

turbOJe( Aod r@lh@@mp mixedgruistatt twbo féiarﬂs@m f@iﬂY%Ztlﬂnt‘%%be
pract:sh@ toﬂrl%oﬁ:%o %cﬂﬂﬁe& %H@X pan %&Pég i &Bﬁn@éoﬁ%ﬁﬂﬁész 8further

on gases towards core

shown (WFIE a]za.F@ﬁ’e expansion is done in two stages. In a
first stage the conbusti on gases expand into an
internmedi ate pressure while driving turbine 18. In a

Fo 1 SRS BSaECRUF LA e 0800, BMpReCTAE Mg B
commorstypeifoungd ohang. 1&rgd airarhifin passeng'éu sbivice. Ehdise drdompriges of
a fan SERIAT 148N aTerRsBiN PO A Tos rSPdliied BY 2rows.
EnglneI PhEb 3ndnikheo Wr@ %lrd@rﬁéfé gt g‘ihé: 'T%elalf ﬁoﬁ@ﬂﬁ@én b9 fan 15.

an engi ne wash Siml ar parts shown wit
One pastiom of Hecintet cir exifstadositlab 1 Fu'lf,he mmmn@gmorﬁhnwﬂma umlej@lr

f Lne"
enters {HE ¥ bolf Ardior abinig] o el QBB SB0RUR oRiTkEesiby
compréssoPat TRE c@h‘fpﬁéé‘ééd A t Rer i fliel 1t sHoWM)is E8mbusted in

Injecting washing liquidis installed in_the engine

combuster é1011resaltmgmgpr@smrlzad1 Bohepmbuestipnrgases. Ahpipressurized hot

combuB{Rﬂqgé%%e gfﬁé}d §°’ '(:é{ﬁ?%lg g \?,Lfﬁ%ﬁ% Tﬁ%%ﬁbg%o@ls\'@gﬁe in

two statg’éfsowgélflfl#%@g%sth%”cd‘n%dﬁti@ﬁ e expahd o eet intbrir@td pressure

fan and core engine air inlets. The liquid cleans
while dnmggasbrpaﬂ Bs!rod seeend slegeribe crabystien grgehexpand towards

s RS e e L BB T e B0t 1
Turbinén8nk Uﬂ@ingfcoh’ﬂ:ﬁ'e%@'f taviarasdsemdidhaft 1Twherd the@stond shaft 19
around i nside the enqlne for achi evi ng enhanced

is in forsn @hRiavgial taxtinst shmié 1dot ati on of the shafts results in
an airflow carrying the liquid towards the engine
outlet hence liquid will exit the engine at the rear.

In Fig. :;Ltrwe@t%nﬁé idektibddia Eigdi issubjecteshe eh?mw wash.i 8§ trhwbn/pialrts are
exit the englne in at |east f|ve d|f

shown gethChRIREMe FEfETeos. numlaerfs.assﬁlg 5 Fla- 2 ANpWEa SR yiew of engine
1. Engiﬁbrﬁ%rﬁrg%de\“v&ul\% Eﬁbqaﬁen'% a0 Wi 94 4ifH sﬂéqcﬁ‘?ZZ where

al'rborne droplet sthat make u

wing 212@31pa1t of gis:nelftaa Gﬁdgwirﬁfolgie(nbh eigiewg) fioe lrtj@'cttdgauashmg tiquiafis
lnstalieéidmglpqz §@élen§]§|ﬁligﬁ i‘ﬁ@fegrgﬁe? ﬁsl';pq %pgiold Icfs a p?urallty of nozzles 24

in position upstream of the fan. A wash pump unit (not shown) pumps a washing liquid
through nozzles 24 forming sprays 25 directed foward the fan and core engine air
inlets. The liquid cleans the gas paths of the fan and the core engine. To enhance the
cleaning effect the engine shafts are cranked by the use of the engine’s starter motor.
Cranking of the shafts enables the liquid to move around inside the engine for

achieving enhanced cleaning effect. The rotation of the shafts resuilts in an airflow
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si ze range where the different droplet sizes have
different characteristics. Jhe smallest droplets,
i.e. droplets less than 30 %1crons will typically
qui ckly evaporate in the 10 anbient air as of their

carryin?her 'éngﬁ!dﬁ%wa%@ Heemhé%?t[éﬁ?éhc%qqﬂ@ wWaANSxitihe engine at the

ore not so concern I n the waste

rear. Liplid egitingth@ eogimess fwaste d@gdn of t he evaporation and

that they represent only a small volume of the waste
liquid. The largest droplets in stream 201 are

Liquid %EP@J«?H‘% érﬁbxh@% at BasOfivd &FBRHN aysSsdesthBed WF@DZ.eThe first
hese opl'ets are heavy and will not evaporate but

liquid cmegowosﬂrewng?{ﬁu ndil B¥it theasare gngheopuitiat d 2assairkorne igaoplets.

 The arggiels U A v sbae | IR b eifiE e phyingpy tpe motion

of the %mp%sas ahif @u%ésybléﬂeé StrfreDe o nisitss b fidigpleraivitiea large
The second i quid category, stream 202,

size ra@cﬁswlm?re the dg‘fefentg@o@ret sizgaih@vastiiferentenharacigsisien dihe smallest

aropiefly ., SIS 1RRR AR IR vt Bty gt drtieBbflgh 2,

ambieht #t'ag oP gl Srgalisize, Bedpletsdesetan@B0 midroh8 are thegefore not S0
engine outlet 12. This 20 liquid pours typically

much gfegancesn inthegvagtewaiepeoliettian prgass fof agsan @Sftfeege\f@poraﬂon
and that I{n‘fig%ﬁl%ée%énlyld ﬂﬁ?l‘g v@ﬁl‘f{és@fglgg %aaﬁfte 98&@:‘@% Z%}pg&tcérop[ets in

streanﬂZ@TU ark @dpletbén thd $|lae lof rpindropay egoE@OO st eiae) 'Zﬁése dmplets are
ui. d droppi ng or pouring fromthe bottomo
heavy @ﬁg.ku; nRbetpaaterhia Talhtp i gropng wrﬁwau.QfOP@tsr a&eater than 30

mmron%@ﬁ%sﬁsnggﬁ FRDMRGs witr @arYléh‘(fﬁ@ dé]ﬂst?@é‘rﬂ and fall by

o the 1 nvention a netho apparatus 1s

' gravityZB gtoscd @8dypitally opld 2o metgrsieeatiied Itheqenginemnt[eh ¢ hehseecond

liquid Qﬁ'[ é&@, %‘Segﬁ‘qu;z' Egaﬁ'ﬁgﬂfé’% Hdﬂ; 7 Shq? i de#{uﬁgs of
liguid. %g%mwgmoz AGRRNHNE 13 Ehet uh&‘Q@rBLY n%r'&;wstys" mé ﬂrrdnmruﬁoscaesory,

h the sanme reference n
streanC203,ds tiquidpewingi ast a sblidhstiearp|cat oﬁémacm‘ecnnghe oatlet 12. This

iquid Regs Repical SN Srp g 2 he TR FafBohy stream 204 i
liquid Mhrﬁ{g%ﬂteﬁom HPArPE Rt oBliet 1. ql%@'!@?ﬁti%ﬂ&béil@al%rﬁ@al@ﬁo

202, stream 203, stream 2 stream 205 are
ground:am e #idh gu idraateg@postrere 205qu3| liguisherppinggor pesiring from the

bottorr pRgienga BeCHRo e ob-PALyS 1aHE b Sauiah the pPapustor

drain VAREsasding géﬁpAséorgﬁgatbaﬁ@rnv@h%m lagfetHddMN Eapparatus is
separ at or has an inlet face 32 directed towards air

declowurfeanolmmgwmeta liguid) exttirigibe erginepp deperdacoini figa:

face 32. Stream 201 enters the dropl et separator at
inlet face 32 and exits the droplet separator at

Fig.3 s%'ehw geideafewdt enfiie 1 bAghdw wastedigpetlisi dbl!é@ﬂ@dfdﬂrmg Wdshing
so that stream 301 is essentially free fromliqu

accord;gng tor thedaeenitpn: Bimiyrparisogieshown with the same reference numbers
as Fig.2. Collector 3 consist of a droplet separator 31, a trough 36 and a chute 302.

Liguid exiting the engine as stream 201 is separated from the carrier air in droplet
separator 31. Liquid exiting the engine as stream 202, stream 203, stream 204 and
stream 205 are collected by chute 302. The liquid emanating from droplet separator 31
and chute 302 is collected in frough 36. | '
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separator 31. Droplet separator 31 consists of
vertically arranged separatgpor profiles (see Fig. 8)
in a frame. The separator profiles deflect the air
stream As a result the nonmentum of the droplets
Dropletcmpmeator BédeBISItSTpf m@varrmwem!omag airopiiet mganairoaqseoﬁlemdjroplet
and,forma li

|
separafoy (1 JEnah GHetfaes Ao et o o grealk ot Fd A Buies Foce
33 oppBQtéj{oai'nféttfé’cé 8BS brpédiA @U%feﬁtel% Perbpet %@wrtatﬁm&t face 32

et separator at face as stream 3
and exits tﬂw droptat sapashor afl OLéleb\jaC@r&'iu'E@e liqvidist trampﬁd lgeseparator 31

so that GBRTLe0 L Brararirpires fogk fadrans? pehd B AfRCLA HiPet.c

separafd?’31S ER3piat b@;ﬁbr@tdr Iﬁ%d?%léié‘, epl&iticaly Aftand segar@for profiles

separ ator prof he direction of the air
(see Figt 8)emra|far3$xo'l7he b@p&tatogmoﬂea deﬂqa@ﬁh%alrﬁr@aﬂht&ﬁ a resuit the

momerfih 3 oigfetsia B8 heilp PP Rgetin Bt bl pfagt: 18

droplet@l’c@élés@ét @chéf éw&% Sligodifie. Vﬁétmmncaldf@mm drothe film
surface to find its way

l'iquid ofile
causesdbwﬁwardj‘@ dj‘ﬁll‘g%e{hetbpttom of heqriefile @d&%tstgegggglpbﬁe@qrator at

face Sﬂ;%r eﬁgaﬁ{/\ﬁ ﬁ%s%ﬁ@@ tPéaéﬁ?%; ll?ﬁx Ig?#\h{ynﬁ‘? ﬁ@.‘i@[’?‘%’ve

shaped as shown in Fig.8. At about the m ddI e di st ance

fromtheleadln% edge to the tai] g
Droplebsenarator 3 Gangts %Oiaé’ﬁﬁa?zewéowagrﬁﬂéap S%paaa@zarofﬂl% Flg 8
show 5 14 SERBAIRD i SR i A4 O Sorto roies
The dn’(ebﬁon df the a(rj streamrlagbowp Itrbﬁ'farrms lTh&u}!r@fL&t Isepaaﬁar pmtﬂlefs are

he air is def ed as res 0 onmetry, o

arrangcm sy paralighalloyyiag rrﬁff%bﬂpwzhf .tf?]ﬁ SPBaFaz%f dhe g %Ft
B
surfacet toa‘i/raj its! wayd:EMrmardsl byrgtavitypiFigy 8 sbowsraoéiose sectien of three
cropief3miatS e oK R OBV Bt P et pofie
81is sﬁéﬁedséé §ﬁ8§vﬁg§ﬁ'q éOAl‘:élfo thé nﬁé&léﬁ:stbhé’é‘fr@nﬁtﬁe' Iéé@ing edge to

|qU| trap 8 [iquid wl
the ta:l@dlgled:»flme pmn‘:lew,whquid\mam&ms fobye@ aa\a pqckerDrlQoﬂeamg liguid on

the surigo Ot supHlect (gbiet Bbare samied wifh heralr Shesah SrdiRen fhe

droplet Vﬁqe%ragatofplaﬂgﬁesg gﬁs@g%}?é;‘s%;ijsrlﬁﬁrgﬁg gﬁﬁse rﬁtﬁfﬁ%(geﬂ %@fthé 'ﬂé’s@fﬁof the

geometriyaf prefile 8dndThair s dettentionris ragidienokigh fie not allram theedvoplets
o oot ST BRI B s e
deﬂectfa& %ﬁﬁtlh‘?lﬂl 6n bfofld81 it %Btnt 83. E\'sglqard daihues to BEild sp on the

above trough 36 so that liquid will pour

profile eurtfamé adiquidefilg0gs |srfpaned adgine Sve aks stepswshesy forces will carry

fiquid 85 into liquid trap 82. In liquid trap 82 the liquid will build up and pour downwards
by gravity.

Fig.3 shows chute 302 instalied under engine 1. Chute 302 will collect liquid 202, 203,
204 and 205 as shown in Fig.3. Chute 302 has a front end 39 and a rear end 38 where
front end 39 is positioned vertically higher than rear end 38. As front end 39 is higher
than rear end 38, the chute is inclined. The inclination of chute 302 will allow liquid in
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According to an alternative enbodi nent, chute 302 is
i ncorporated in trough 36 ?q_d tank 302, thereby
form ng one single unit. heliquidthat exits the
engi ne during washing contain water, detergent and

S and i ons dissol

the cthQ Ec? HQW frcgﬁttﬁg'ieft tfef r@ﬁn?lrgiﬁl r%tlié?ér dridl 3@@5 ;‘}Hé?i}:d?’fed above
~ trough eatsoothat hguid it peuabutefobets 802 mnastnmugbc%sasmtrempeaffds

Accord{ . SRl eHOCRARmENH o 304 BNERBOREH foEo4gh 26 and

tank 3@%&%@?1‘0%1’19 drie'ifge unithe waste liquid may at one
wash occasi on“contaih a high anpount of solids while

at anot her wash occasion be I ow on solids. Simlarly,

o R e SEESBEABL o S R E
matter ané ﬂ:We@{ﬁ h8AEr is IR kST 85&8!"6% aArfel |bH§Ht§sBRreWﬂﬁ‘ﬂ$e wat&! What

syst em nust lexible inits design so
comestdmmf thteelngiae aépmp@pmcarmh wasmrdepmdsw 8 owdnhear & issues

such oG W ha SRR o T Bl Bihad R noastim

c»peratétlr ‘éi@%rﬂﬁbram%téglqhm DAY ot bABWERIN ocoaRRITECorftaia #thigh
the sane conponents yet a different treatnent

amoungoﬁmS White stanotheri wash gearsiombe oy Ap salids. Similpplyether waste

it A oB5 B SRR a5 DY SRSt 58 e i v

~ occasidiBe 9B esH ibHESTIRE rédigtsiinvietithe masi@wﬁmft&ammewtesfmust be

occasi ons where the waste water i s non-hazardous.
flexiblesndts desigmse trpﬁtda%gmsﬁ grpwbriaigrisealment araAe fafawcted at each

| occas@ﬁﬁé’ﬁfégﬁel \@Qfé' ‘?r ena?{e%crllﬁ;tgmo% 6{1 N oﬁj ﬁéﬁe

compot8hts drad §me§§|ngfacth|eilr@w enevirbaimettachdmen ffig gb shows the
further treatnent 25 before disposal or to he _d ig g(?:
same grRPeniants el a diffaseniferalingnt aserBende schemedn Figda and Fig.4b

e xSy 10 ch s Y038 o LYBERFA Bin kr
additionsl $dhenseoaind gel eintain ﬁmhirdiheemﬂjedi\@paxfalhe frveatisewer or

allow for further processing of the waste water. A
smal| portable and battery powered conductivity neter

There ﬁ%g/ HREWHSR %cc#ﬁ&ﬁ%@h@ﬂa e Jv?ét% WRBPE ﬁ@ﬂhazéﬁ@ué 8flsuch a

cedure wou en 30 I nc e sticking the
case pruz@samgrfenterpow@f |haz:erdbbe cmmcmevm wouldre uemsane The

the optﬁ'ﬁgcﬁ@f@ﬁé Bk u@éldé%asmte REEXHRIUIE Gﬁ&e@%‘ m&ﬁef fr88tment
before disposal or to be disposed off directly, the operator may conduct a test. A
possible test for this purpose is fo measure the water electric conductivity. This test
allows for an on-the-spot decision for direct dispoéal to a sewer or allow for further
processing of the waste water. A small portable and battery powered conductivity
meter may be used. According to this embodiment, the test procedure would then

include sticking the measurement probe into the waste water and record the

~ conductivity reading. The recorded values would then be compared to a table of

acceptable and not acceptable values representing experience gained from laboratory
analysis of waste waters from engine washings. The use of a conductivity meter for

measuring the electric conductivity is an example only. Depending on the engine type
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anal ysis of waste waters from engi ne washi ngs. The use
of a conductivity neter for, nmeasuring the electric
conductivity is an exanple only. Depending on the
engi ne type and the environnent in which the engi ne

and thé’Qﬁﬁ%J‘F‘rﬁeﬁﬂ@ VISR BHePENGTRY d‘p'eFeﬁe@'tﬁ@bﬁéFa‘tdr%a? iRl alternative

e nore appropriate. In Fig. 4a, a t rough

test ma&@bodotd bensorerappvepyiate. i qui d streans as stream 401.
Froman 5 opening at the bottom of trough 36 the waste
l'i quid enters tank 303. The waste liquid in tank 303

In Fig. l4§ altrlo@\gﬁdsa Soieeld the viadte QORI dtidins by Bireaid 401.¢%6m an
mnutes. Particles that have a hi gher densit

openmgmamhewaoacmﬂtrowécﬁarﬁbﬁtwasied@utcbmta%ta@k nEth@steﬁqwd
in tankp étl'fscl?lgf%\swgg tlﬁ;%'é[,t b%@b@@gﬁ% t&p%ﬁ@( @Etthzgl?Sbt?ﬁlanétst PHicles

ocarbons,

that ha‘é@ @qﬁlgﬁépﬂeﬁ:ﬁw thag wmére\ﬁ!illﬁedlrﬂéﬂt tal hotlom Bes of tdrks308. tPrarticles
| ess density than water will float 10 to surface 407

that tym@%mnllmﬁtreemﬁ tquhe bottam arel fus! saligiresidype afakpdpydrocarbons,

com prt?sesglr &%E'Qtljﬁgge?%[, gzn%farligé]egam ] \Fllttﬁee}sacfr%zg'ls'itﬁ%ad al?{?é}th" float

to surf&es AGE B tHeewasietiga. %ﬂnme@thawbscm will float B ietarfaesare
the waste [iquid may contain netal |ons

oils, fatsrrapllepdrsed regduemtresidues fom Bid siikes and Qlt?is Bblg%%en the
0

bottom §eoirlg§§ aﬁ@ tﬁé“?%ﬁ;éﬁef r‘ﬂﬁfen n%fﬁﬂﬁéﬁgﬁ[b?%y&ﬁﬁtam metal lons

and vefwmnbawﬁtﬂe@thdt wdjlinet. seﬁu’nlenat to4ba tmﬁtohaokﬂﬁtao dhe eun‘ace
waste water to exit in conduit 42. Punp 43 punps the
liquid in conduit 42 to conduit 41. The liquid wll

. t i
o 4L A 0HEsd L bisforb e et o sl pRatarcous
liguid. Outiee408vof tarﬁé‘:}mraitow waateswatea ol emérrycwrndwt $aRurop 8. pumps

* the g iGrroubid i Sondh 41 THEdte WiEinendirting R FRIFE7. ter 47

is a seéﬁ%ﬁ?hé’ﬂit&%f@é&hn’ie?rﬂﬁ[{y Edilple %ec"ﬁﬁistfﬁteﬁ\nf !l tésdrate coarse

COI’]SISIngO bed met dl partlcu ate materi al
and vergaﬁmespart‘ﬂ% Wélteaﬁitmomm filten é? thet liqeiid centinttessiaconduitd8 to

e R e LSRR LB AL B ™
COﬂS[S(?y 8Pbe3bf ﬁ%'p‘a‘ﬂ%‘&at&%at%ﬁ@ﬂﬁ@ﬂép %&%bﬁé’#b‘aﬁféuﬂé matter is

duction reactions with the netal ions. The netal
choserpﬁwm metals bavipgdavaurakle redox potantislsaelativesheisedox potential of

the watedvaiet pecta{ o Peiahlih hER P or PhnfaheBlF orlddh gt

reductlgﬁtrébcﬁcﬁﬁswﬂﬂ'ﬂ% W& forl. %b%é@ﬂbhﬂié@ﬁaté Wp?eoﬁ]félﬂllé déQéhbed in
or disposal in a sewer or to a tank (not shown) fo

US 4,64a1182. diftep Szationdn lterede and Tilak43 0w wesigdiguidis naw dep!eted

rom o BBl g e BB e CERATEAS oy sl

a sewe?lﬁrft@%etahWﬁét@fOWN)ﬁ’dSr lbfte digidsabith aBéwer.al at bottom
6 of tank 303 can be manually collected by wiping it

out wth a cloth or simlar operation. This nmateri al

Tank 303 i§ 3520 Mt MRS, WhePar SPPRES bALE dFdindd ﬁ%ﬁ?w\é‘@é liquid, the

material floating on the waste liquid surface together with the settled material at bottom
406 of tank 303 can be manually collected by wiping it out with a cloth or similar

operation. This material is then allowed to be disposed off in a safe way.
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12 If the liquid is non-hazardous it is not necessary
Wi th the processing as des?ﬁibed above. The
non- hazardous |iquid may bée di sposed off into a sewer
by opening valve 409. 5 The schene in Fig. 4a is
I the lIGIA8'I& Abh Bbhfﬂa%afdﬁusﬂf RO Ficlgs ¥y it thayirdsedsing B9 dasbritg
soli1ds. Tank 303 is'then used as settling
above. tTahekntﬁmhazaﬂdDds liguid may berdispasedff inttha sewgd by ppening valve
sedinment filter 47. Flg.4b shows an alternative schene
409. {5 the scheme in Fig.4a. In Fig.4b a tank 303 is used
as storage tank for storing waste |iquid post
rocessing. The scheme in Fig.4b is ap Pro priate fo
The scgemeegs‘ﬁsg&ampwromrwedowmeswa draste ligyde hawslgs%hgas

amoung gﬂé&%f JPQE 5@@ i§ the el?!;édgés r@ t%g f@j‘ém@s‘%\ﬁ@hhg‘?elieving

the loabligiéstimear filker 47, (F—l@hb%ﬁows m alearraWs,mrmme: tmﬁrce schemye in

43 in conduit 42. The d Ie e
Flg-4a-dawﬁ?g+4tb f'mnkmﬁﬁ l@ﬁ%asa?toﬁ%ggl K fergs oring ﬁ'lagger i Rast

1 ; .
procesl T 2B P S B g FBLENUEs uty ower
moderét% s“umls Fenteﬂtt ﬁd Mig. ﬁglsg‘aliaﬁ ;?adtsaaﬂssi‘a:wm %Pltbmsamtémeﬁerence '
numbegses F19.8 41 g deo frAste douE leRand Kobon S SORreD hals Pymped
by purfE*Sin c%kg.ui %%Urﬁé i ﬂﬂe%%%@fhrﬁdﬂhs lﬁc§ﬁd@f4PYAﬁ>é%9§iﬂn"lﬁr

e post proces or treatnent nethod
procesaing idditec47 and filtee48 @is| shominoin frigdiao thealiquic coniinuascinicpnduit

0 0 i e o553 ol BB
ions. Tl‘éﬂ‘é't@?f\klgrh ey bﬁ%o@ﬁﬁeﬁﬂ%r\@% la dtbRe"BAk UKDl it is appropriaie to

on a nobi | cart. The installation of
releaseit$ lcontent irdo emaie'rrhwllthdtlh dispesed intatacsewerd:it apening valve
unit on cart 25 50 allows the invention to becone
409. practical in serV|C|ng aircraft engines at airports.
As one engine is being washed the unit collects and
treats the waste water. After conpletion of th

' The poshgrocessigtortiteatoent methomhard debslcerwdriémco{ée’@l%m@fhod and

cotect s SR 2B TRBUSS1A) 8138 BN o o

other. in the art can design the cart differently and yet
remain wWithin the objectives of the 30 invention.
Simlar parts are showmn wth the same reference

. unpers . 2. El n ol It ' :
Fig.5 sfjpng thi gileiph denicel fadinABLer fhamehdi ASEABERIY 8 fobie
cart. Th@insthlitioh)of coRertbpB eshethehwitheied wasR: whteoileatment unit on cart

separator 31 is supported by supports 53 _installed
50 allows the invention to become practical in sefvicing aircraft engines at airports. As
one engine is being washed the unit collects and treats the waste water. After
completion of the engine wash the cart is moved to the next engine of the aircraft, and
so on. The installation on cart 50 as shown in Fig.5 is an example only. Anyone skilled
in the art can design the cart differently and yet remain within the objectives of the
invention. Similar parts are shown with the same reference numbers as Fig.2, Fig.3

and Fig.4.

Cart 50 comprises of a frame 51. Frame 51 rests on a chassis (not shown for clarity)
equipped with wheels 52. Droplet separator 31 is supporied by supports 53 instalied
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13 on franme 51. Chute 302, trough (not shown for
clarity), tank 303, punp 4 filter 47 and filter 49
are installed on frane 51. iccordl ng to this
enbodi nent tank 303 has a volunme of 500 litres. A
on frarﬁ& E9eBnak 902 aRdlyH @bt sReWn "ftblgﬂént?o%m@ﬁoi *’tﬁJrﬁ?WS filter 47 and

events ailr orne waste |i escape to
filter 4& an@mstaﬂeldanmﬂr@nseﬂaw{cowimg]m this embod b@emam 803 tias el

 volumg b Bl e ¥ oBeh hetorT eath rfarid Bt 8¢ br P AR BsVRR. o

borne Wa@& liqad B SshpRNBitRE stlesAR IeR1Hld 86 HEERS the Bartits bethand
ysi cal contact between cart 50 and the aircraft.

ph

pulled Dr ppliast bgepghitler 31 is adjustable in height as
indi cated by arrows by 10 nmeans of adjusting nmeans,
whi ch, for exanple, can be a hydraulic, pneunatic or

Fig.6 sﬁBWsrbarﬂBG ¥€dbriitigtio-thd veRtibt PorRidhed ﬂ’oﬁtﬂi@bﬁor@bf an under-
Iet separator 31 enables the cart to be

wing lrﬁtﬁ i EHE unel& canthe s&ermgth@fe isHo physieal contaghbetween cart 50

and th€ QLU R (oA ' SRS T BRER) 8 i) e by
meanscbffa‘oﬁijsmb rak&ns, afHich, rfanei n_Eler ean b@rallhym'éhllcilp‘n‘eenmﬂc or chain
i nes. Accor di ng to an odi ment, the position

driven !us t H@eadjysterent ipheighief @Qpl%ﬁeaéra&eﬂ dseaplesha F% to be
positofypf JfEk 16 vink s gl Bhtrefin The MfUSEARNEI heilf CfHrRRRk separator
31 ena@(ﬂﬂ&&ﬁdﬁ fotber Gséd)forldlﬁEren’g?lfGraﬂEy[ﬁeﬁ frormh different aioeraft
or collecting waste water fromwashin

manufAgUFe ANGNYITHENPENt RAGRS: AGCTRIND FDEERBEFntne Reition of
the dr ‘Pét!stéggl';aitefﬂ R&n bk u%éd?@l‘étz%tl?é’iax’a@h@q ih% \?ér'ttt‘ﬁ hB8zontal,
. ngi n In a ver hori zont a or |ateral
or laterdl dizettioon. The cart 50 may al so conprise a notor for

driving the adjusting nmeans for the droplet separator

31 and the scissor lift 73. There is no physical

Fig7 sﬁ@%%ﬁé chAt ||91§éd with PSsddreiftar T for ftihg e 83 Gf?l@fposmon

he scissor |1 enabl es the cart to“"be used
for colldctﬁrigaweaite \aatecfram waybleg of reotail anduyrded angiaer . Acacomding to an

manuf act ur .S fferent .en hou \
embocigR, it pestfign Phida ey e srERPLiRtyE P Abgihe 71 n a
vertical) ®ofizontalor Pé’cé@?%iﬁéctléﬁ THel ekt 59tnhé35ﬂa[§6 domprise a motor for
éxenplification, it is understood hose "of ordi nar

drivingdke ltjusting Ineeans: for theadroples sepaaton 6¥ end dlag aeiaser [Ehodnl here is

b d..f 30.. '
no phy§REL RSB kAN G0 Ban it bare h Dnt el the Treddr it 75
enableWithd eHft td paalsedTer HFﬁ’@F@ﬁt hfrcrFE8Pes Hont HRfePSRSRIRTalt
invention. This application is’intended to cover any

manufaeiureraendgthodifferant eagingss of the enbodi nent s

di scussed herein. Consequently, the present invention
is defined by the wordi ngs of the appended cl ai ns and

Althoug§li epeéfie ehfbddimesgfhave been shown and described herein for purposes
of illustration and exemplification, it is understood by those of ordinary skill in the art
that the specific embodiments shown and described may be substituted for a wide
variety of alternative and/or equivalent implementations without departing from the

-scope of the present invention. This application is intended to cover any adaptations or

variations of the embodiments discussed herein. Consequently, the present invention
is defined by the wordings of the appended claims and equivalents thereof.
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14 Caims 1. Systemfor collecting and treating waste
l'iquid from engine washlng4c haract eri sed
in that said systemconprises 5 a collecting device
for collecting waste |iquid during a washi ng operation

Claimsof an engine (1), wherein said collecting device
conprises |iquid separating neans (31) having an inlet
face (32) and an outlet face (33) arranged to

1. STRTRE PR Pl PP I B SR Tt ract

8RB § MYtHat e|l sseah@ommises (1) durl ng the washing
operating of said engine (1); and |jquid coIIe

meang cpliectingdgvies foaﬁg&@ptm westpdiguicsding.e ues mgq%pqatlon
R K BTN

~fromthe vvashhqlgd@pparzatungrmeansi( )memtgrmnmleiefaw(aBZ)cand an
treatin vvastell qui d coll ected during, said_wash

15 opelielipes (S%eér@gedsta.s&p@raéat%mngdw%frew. dgtream
fil

| ons 2SR i et 265 TSOE RakdCal SRRAR (O] b gRBIRG rom
i s ceaidegrigite (o dwung the washmgodapmfatlm@gfsmdlan@lm(:h and

cotl ecri g mediid colectinggrogns Lif4] 835frapad g pptlect separated
devi fétﬁinfi 335)%&%@’&%1&%*& séﬁhﬁétlwﬁhﬁéénsi@')%nﬁ‘}lawd“f 2,203,

Syst cording to ereln said col ng
deV| 204.20%) leitingdhprengine resuliingdrem dne M@shmr@e(raw) and

1 onpdament S vics ins P et FBOE TR ectel Hlhg dpfd washing
&E%tloﬁo\?vh??é?ﬁsal%QQat%ﬁn?dé%bé@:oHlﬁxs@Qg' ne (1)

resutlng romthe washing operation collected by said
i qui d col | ecfiltergneeas &7, 392 araeped & rapeye prEicies andtipns
to claim er.ein said treatnent device further

conplFP8i ?ﬂdd?ﬂﬂlﬁ &I\P@{%PI ng neans (303) arranged to

col I g&fy t?ééirr@n@ﬂéwbe M/e6hnetfed tegdigtighid coliedtifg Htaellce such
means (47, 49). 4. System accordi n%&t oclaiml,2 or

thied mesiste qud |$ ritqeﬁ:téd Swpasaid lisyichealiesting mearcsOG%&zu. 35)st0 said

EEREAEN e Bielier YB3l Bl LRI P 360 00 o 1 e

waste liquid fromthe air stream (201).
2. System according to claim 1, wherein said collecting device further comprises
liquid storing means (303} arranged to collect and store separated liquid
(35) from said liquid separating means (31) and liquid (202, 203, 204, 205)
. exiting the engine (1) resulting from the washing operation collected by said

liguid collecting means (302, 36).

3. System according to claim 1 or 2, wherein said treatment device further
comprising liquid storing means (303) arranged to collect and store liquid
ireated by said filter means (47, 49).

4. System according to claim 1,2 or 3, wherein said liquid separating means (31)
comprises separator profiles (81) arranged fo deflect the air stream in order to
separate the droplets (84} of the waste liquid from the air stream (201).
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15 5. Systemaccording to claim4, wherein said
l'iquid separator profiles (81) are arranged to guide
said liquid to an opening in a face directed agai nst
said liquid collecting means (302, 36). 6. System
according to any one of preceding clains, wherein said
filter means nprises first filter means

. BysieRy eacqr@r\getm%rwh%e&smfi &ﬁv@asqparaf@u paof) e B1) are

éﬁ“ﬁ@&?d td {;gﬁ& f%ﬁ@%.g& ﬁ?lan"i‘i el chYiR¢eed Qé‘aﬁpétr 41 liquid

sal 0 any one
oMEnﬁdgmgeaﬂsmamQ 3&here|n sai d treatnent devi ce
further conprising punping nmeans (43) arranged to punp
liquid from 1J said liquid storage neans (303) or

. ?%’t@h?é@:é’orlﬂ %Ltg% ?Zﬁéiee&ft%@geﬂ@?%ﬁgo%he?&ﬁ shR filkRintans

ter neans stem accordi ng to any
omapn£e$reced|ng clains 2-7, wherein said I|qU|d
ri ses;. funnel

lf o afieh Hemeans o N arEEs i sERG P ARG (O sS4 "su%zand
ot 1 A RleD ch i BN BTRged (S et s TaRPIQies)

washi ng operation in order to collect and gU|de Iqu|d

- PR LRoTR Sy SRl B SRR

aéme@kwm%mﬁusﬁmg pwgmg(ﬁ@hnamarerrﬁm@%d tbpuhp Blid from

SUId entering an inlet opening to said storage means
a0 3ipuid atoragsymeens &SN ratifran 1salddlcaildrcele0bmgrreean%@@, 36) to
QR?I peans 4$ rectly connected to said punping
253. éﬁ 1 .'Systen1according to claim8, 9 or
10, mhereln sai d guide neans is a chute (302) having
a front end (39) and a rear end said front, end

. @s@ynb@@mdmgrtpaaﬁwgmwrnm@@qhngc Irgﬁ&-hwaereérasaldrl@wd

d rear end (38) is arranged at
cs%]al% ﬁgm%%réané}%& so that liquid collected by
sai dfurinet meeB62}6) arsartgdciet ardarigedstel abll& cirssglarateariguid from
(36). . ,
said'liquid separating means (31); and
guide means (302) arranged to be located below said engine during

said washing operation in order to collect and guide liquid exiting from said

- engine (1) to said funnel means (36).

. System according to claim 8, wherein said funnel means is a trough (36)

arranged to direct liquid entering an inlet opening to said storage means (303).

10. System according fo claim 8, wherein said funnel means is directly connected to

said pumping means (43).

11. System according to claim 8, 9 or 10, wherein said guide means is a chute

(302) having a front end (39) and a rear end (38), said front end (39) being
arranged vertically higher than said rear end (38), wherein said rear end (38) is
arranged at said funnel means (36) so that liquid collected by said chute (302)

is directed to said funnel means {36).
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16 12. System according to claim®6, wherein said

first filter means (47) is)g sedinment type filter. 5

13. System according to claim®6, wherein said second

filter nmeans (49) is a netal particulate bed type

filter. 14. Collecting device for collecting waste
ui d from washi

I n f an engine, cchar a cter 1
12. Sygtem aRcoiing L.olamy vager%ga.d. fygtfilier neanfuf4d) is a sediment

ngdel ng neans (31) having an inlet face (32) and an
out| et face (33) arranged to separate washing |iquids
from an air stream (201) entering said inlet face

1 53R A R R MLl e

bheticufhte Peld@Ghd Adefreans (302, 36) arranged to col | ect
Separated liquid (35) 15 fromsaid liquid separating

nmeans (31) and I|qU|d (202, 203, 204, 205) eX|t|ng

14. E5pERTY v it o g Binl e e o WasRG B Reingine, e h ar a

EQRD il S& Wn lth& A0 gboick k@niprRRs: (303) arranged to
collect and store separate liquid 20 (35) fromsaid

| i quiiauidegepaeatinggmasas 63 )d\yvingnan infeffage (3 )zanctas outlet face

{28 o Mes Pl SeaPRRE oS bl &R B difbrd ke eripo

Eemﬁle(tfﬁé)c% ﬂg)sald@w stidlane eianating Yofe saieiceHdina 1 tdmring the
claim14 or 1 wherein said |iquid separating

Washing angratiogsf paidengiutiat aid profiles (81) arr anged

or op/ 41 8 SpUtfiEale (R o) Brnbeh o ol YeBhued fayie (39

(r%ﬁi&a:dl’qU|cfsé|:$afrat|mg1me@a\sl 8¢) @mcm?@ld 802,203, 20 265) exiting
erein sal uid separator profiles 30 (81) are
g angieg resH H’ﬂ@g' msHhedvashing @pe@tign- opening in a face
directed against said liquid collecting nmeans (302,
36). 18. Collecting device according to any one of

15. Coliectingldevide avdurdimigrtosainh 14,fuitber ewhpesihgng nmeans

funn 36) ranged to arran

conpr.i ses ans d .
o LB Storkmeane 09 a anoeAdtcOURENd siar separaed liuid
B o B8 IR Sepataing means (31) and liquid (202, 203, 204, 205)

exiting the engine (1) resulting from the washing operation collected by said
liquid collecting means (302, 36).

16. Collecting device according to claim 14 or 15, wherein said liquid separating

means (31) comprises separator profiles (81) arranged to deflect the air stream
in order to separate the droplets (84) of the waste liquid from the air stream
(201). |

17.Collecting device according to claim 16, wherein said liquid separator profiles

(81) are arranged to guide said liquid to an opening in a face directed against
said liquid collecting means (302, 36).

- 18. Collecting device according to any one of claims 14-17, wherein said fiquid

collecting means comprises:
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-gui de neans (302) arranged to be |ocated bel ow said
engi ne during said washing-operationin or der to
collect and guide liquid exiting fromsaid 5 engine
(1) to said funnel nmeans (36). 19. Collecting device

accomm nicar® @6nef@ngeties afrangéd t tollute bepB@Rsd liguid from
trou arranged to direct liquid entering a

|5ﬁFCb€qL6‘5§ﬁPﬁ'§3t'ﬂ9 8@RI1eF; Qné'r age neans (303). 10 20.

Col | - : '

sai Sgiefedi (8 IHERELIE belofa Rl Said Shap SLAhS

(saﬂ)washin@ opeeatioarid oG'GQ')to cotiect drnicdbgtideniduiditindfrongsaid

arrang(ﬁgl vertl cal | y hlrg than said rear end (38),

fReNE (1) toypeid fennel Mnga S(é@) is arranged at said funnel

means (36) so that liquid collected by said chute 15

(302) is directed to said funnel neans (36). 21.
19.®oﬁad:ﬁr@1ﬂe\dea eceorﬂmg toradaitri 78, whsrein saiddlond| moearenigianzough

hi ng, id, being collected durin washi n
b5 eaiitiastdp Gischligfinentamy & mietorening,t s41d sTuags Medns
gﬁﬁg sai d deV|ce conprises: 20 filter nmeans (47, 49)

rran

nged to renove particles and ions from said
liquid. 22. Treatnment device according to any one of

| 3, wher ei i dev
20. Rfigifc Seyins pERRr AR P18t 5F phSnuhaeein o) Silie s s 2
bﬁut%5(392}7h§\ﬁh %%rﬂtéi’fdewbb EELE r(eb? 8he 38y séﬂ' ﬁbrﬁtléride(fsg)

means Treat ment device according t
be@grﬁrzmgad \ﬂticﬂl}yé‘rieher than @atd 1epeendd28% whﬁTeln@)d rear end

FATTS afiBlopy gk pad thfelBARS cind So Bl BIRT ol e EBY S81a chute

Wﬁs G#Sdteds dBREMINKE] heBRY €3 JOHS fromsaid |iquid.
8 '24. Treatnent device according to claim?21l, 22, or

23, wherein said treatnent device further conprises

21, PR B P ARG R 88 i

aemgrcrblleqwamingl anwé@hm@?feeaﬁbrs@ﬁ gh éngisk, & hld pa cRANBs e d
(47) is a sediment type [ter. 26. Treatnent device

cthat srif JaviSectUNPAISES: wherei n sai d second filter
meangid4Rans (47, 49) arranged to remove particles and ions from said

liquid.

22. Treatment device according to any one of preceding claims 21-23, wherein said
treatment device further comprises liquid storing means (303) arranged fo
collect and store liquid treated by said filter means (47, 49).

23. Treatment device according to claim 21 or 22, wherein said filter means (47, 49)
comprises
first filter means (47) arranged to remove particles from said liguid; and

second filter means (49) arranged to remove ions from said liguid.
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is a netal particulate bed type filter. 10 27. Mobile
cart for serving an engineiguring a washing operation
of said engine conprising a chassis provided with
wheels, c har acteri sedinthat said cart
24, quiniemédewaesambeimgahrdam &d, 22, am3B, ovieerein sdidinestment

b5 AR SRR B SR b o

ﬁﬁ@%gghg?ﬂaﬁg}s (31) and/or said liquid collecting
means (302, 36) and/or said |iquid storage neans

(303) relative said engl ne (1). 28. Mobile cart

ccordi t.o cla nmeans
25 FHiel BaylaGehofling a HeM aer vhBiFn PR Mg heams ) s
SefAc ity fMeans (31) and said adjusting means for
adjusting the position of said |iquid collecting neans
(302, 36) and/or said liquid storage neans (303)

26. RS ep b PR i B 2o WBRRS Re s Rt ter blens (40
B 4 adtalgpartidfafObedpelfitecart according to claim 27 or
28, wherein said liquid separating nmeans (31) is

arranged on supports arranged on said chassis and

o7 PR ORI 8 en o P SRR o e cnape
()@i:)):lsmglaiclmia%pmv@iemiaﬂ:ﬂs\Abeeisg ch dydraté r d:s e d in that said

neumatic, or chain driven unit. 30 30. Mbile cart
SP@ﬂPﬁ'ée?O claim 27, 28, or 29, wherein sal d

adj u

ol U35 8RrTRRSC to A6) 450Gyl AR e chassi

( 73) adjastieg gesans(78ifol adhmstiag $he position of said liquid

separating means (31) and/or said liquid collecting means (302, 36) and/or said

liquid storage means (303) relative said engine (1).

28. Mobile cart according to claim 27, wherein said adjusting means (73) for
adjusting the position of said liquid separating means (31) and said adjusting
means for adjusting the position of said liquid collecting means (302, 36) and/or
said liquid storage means (303) relative said engine (1) are arranged to adjust

“the said positions in a vertical, hbrizontaI, or lateral direction.

29. Mobile cart according fo claim 27 or 28, wherein said liquid separating means
(31) is arranged on supports arranged on said chassis and supports comprising
said adjusting means for adjusting the position of said liquid separating means
(31), said adjusting means being a hydraulic, pneumatic, or chain driven unit.

30. Mobile cart according to claim 27, 28, or 29, wherein said adjusting means for
adjusting the position said liquid collecting means (302, 38) is a scissor lift (73)

arranged on said chassis.




