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SELF CLEANI NG FI LTER ASSEMBLY AND Cl RCULATI ON SYSTEM
Field of the Invention The present invention rel ates

WO 0008/0%%353 - cl eaning filter assenbly and ref er SPCT/SG2004/000424

particul arly, though not exclusively, to a
self-cleaning filter assenbly for use in donestic and
i ndustrial exhaust systens for exhausting vapours such
as, for exanple, vapours produced by cooking in
kitchens and chem cal processes. Background to the
Invention It is mandatory ih many industries to enpl oy

SEPRP EANIRS PITERASS R Y M BIRAULAROR A enh O

WOT k ar eas. es of such I ndustries are
t he manuf acturing and chem cal industries. Such

?%ﬂﬁﬂjheﬁKE%ﬁHﬁ are commonly enployed in kitchens such
as | ndustri a

and commercial kitchens in the food
processi ng i ndustry, and restaurants. \Wenever food is

?@@&en&tin&&tieﬁm&aﬁeé @ 4 h@ifcRafingOfilke sQRkRY WhtiNgsfers
ol Il ." As such, cooking creates fénes whi ch cog@ IP oi | .
partiglatys thatgh ot exeingivelnrie 3 sef-drpmipg JiftempsseRtalyhfor use in
gahadtist arﬁyi] ﬂd@@t_ﬁalu_ékﬁﬂub?c/ Syt lﬁ% ifcﬁele)anaaét&gl vjhﬁb?l‘sl sach as, for
capture the nmmjori of  oi ropl ets. Suc ilters may
B dpBeis A eHes b Rpho Wd%&t‘ eRLd GG ProgRsSes
exhaust hood, or in the ducting. Droplets which are

ot, capture the filter may end up coating the
5ﬂ?@¥ﬂ§?&§b&P§§%%nﬁw t he exhaust hood, the fiue, and
the ducting. Wen these oil droplets cool and start to

r C. r. : r r ;
L% dF A B el R S 6 0B Balt el R efoving
oerithrsinetedtaiefrom afiested yark ermasalpxaarliex gk Y@uinpustdes e the
Ao I gtﬂngﬁ%e?]noc&{é%éé%ﬁhﬁgeéo air pollution. O her

pro at may arise are: shortened exhaust fan
life span due to clogging by contam nants, a rapid

BUEH ExréRstOdysteafst &6 BmintbnlyénpicyearimRitchea kactpés inlestrial and
BB TS 18 N5 oPp Gifbeeoelns g 208 TPSUANG, Signever
tdo4 i$ Bockenait isvadimrion N thewosd el receoked sihg bil.oks srchbtamiing
resul tin f.on1iqqf% Fie 'exhaust oper ation. The
f’ﬁatjeérf%m%l‘n’ﬁ% 0 SN ﬁ cR Z%(haust systens have fairly
open nesh patterns as

Filters that are installed within such exhaust systems usually comprise a steel mesh
to capture the majority of oil droplets. Such filters may be located in the exhaust
hood, the flue of the exhaust hood, or in the ducting. Droplets which are not
captured by the filter may end up coating the internal surfaces of the exhaust hood,
the flue, and the ducting. When these oil droplets cool and start to dry they become
very sticky, and are hard to remove. Some of these droplets that do not coat the
internal walls of the exhaust system may be expelled into the atmosphere,
contributing to air pollution. Other problems that may arise are: shortened exhaust
fan life span due to clogging by contaminants, a rapid build-up of bacteria in the
internal walls of the exhaust system leading to a compromise of hygiene; increased
fire risk from a dried grease layer along the internal walls; and workplace ventilation

problems resulting from ineffective exhaust operation.
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having too fine a nesh pattern would cause each filter
to be easily clogged, leading to mnimsed system

frequent filter mai ntenance and cl eani ng. Such

mai nt enance sessions are tineconsum ng, tedious, and

| abour intensive task. As such, it is usually not a
cheap process. There have been many proposals for self
cl eani ng exhaust systens using water curtains, water
bat hs, or sprays. However, fost are one or nore of:

?Réﬂﬂlt%éﬁ@ §.n %ga#g%awet sy’s[é?r({]ﬁ&k' MRy opan RIS it as

nvent erels FOVI
ba\eramtongme.al mesh pattseniouyld caysepgeh fi 'Fﬁré%b%ﬁﬁ%i'u §togs%ﬂ%\ﬁ’1n9

t B é&f” t&ﬁséﬁ@gtnfeﬂésso' &Hel® mﬁfgasé fin té?@teﬁﬁﬁbw@tfm@mue to

air casing containing: a first filter;
Feausnd flften mm*er@n%lami &feanisg. |§Pﬁ*b emgﬁ%naaa? Sestiens; %ret fige-

eérluRfhd, QedbRY BRYE 1botit RitdHsVE théklirgd duewmt [ istailyGotld Gifeap
the first filter and out fromthe casing; and a

PIOGeel- ity of spray outlets for dispersion of fluid
within the casing and onto the filters. The plurality

spr outlets creat ropl.ets of t I ning flui
Bherd b e B PO o e AP BRI P sE TGS g ilr
emmnmwmtbatm 6mslpraysoﬁb.ivmed rowsh pfedre dr mdré ef: apmplex,davge,
'Jo utsgr and the second filter

8§%?ﬁpgsm8ﬁ%% gn%¥°$%e ¢ont ami nant and droplets from

t he spray outlets The barrier may be a plurality of

ggu,%giﬁfqﬁg,q% £s openings when the exhaust system

I'S ope i'ona e plurality of |ouvres may be fixed
in a particular orientation. Alternatively, the

t‘mérre' 3 r\k/)ﬁdé& 'ad&kal Seérmg)flﬁé?eas%\ﬁblvgoﬂ GseCirean %xﬁ’é’hst system,

enln exhaust systemis operationa
mlmlmgag &98i89 fpr p!q?emsafr'mﬂaﬁ P3th of B Ne%ring e@s'%cqn&'m a
Refikdr! a fsécRin fi Fféreﬁ *b‘éﬁrfélr Ybr ptd&@mbﬁtf ddjeRentito @Iheuc%mgab prevent a

| of f]
slariop dbie b i homie T e B50 g ] Hecospngh =

lpmréliﬁeoﬁépréﬁaﬂbtﬂﬁedlebmme of fitid withip tief earsirtgl andtdméd the diérs.
t dIS 8L Ses

3P b o e RSB, Mg e iy Sl ¥ B o

rombinprwitredaplets d)fmit:olﬁamhnaebioafyrm combmed droplets in the air flow

and wherein the first filter and the second filter captures droplets of the contaminant

and droplets from the spray outlets.

The barrier may be a plurality of louvres that creates openings when the exhaust
system is operational. The plurality of louvres may be fixed in a particular
orientation. Alternatively, the barrier is slidable into the casing to create an opening

when the exhaust system is operational.

Advantageously, the barrier includes baffles to retard the air flow. Preferably, the
barrier includes at least one chamber for the containment of fluid. It is preferable

that there is a conduit for fluid drainage in the at least one chamber.

and i ncrease in system downti NECT862000000424
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outlet disperses fluid with an arc of ninety degrees.
It is desirable for each spray outlet to be a nozzle.
the cleaning fluid includes wat erP@ENSGZ04/000424
degreaser in a required ratio in the range 1:10 to

1: 50. The plurality of spray outlets nmay be on an
inlet side of a filter selected fromthe group
consisting of the first filter and the second filter.
The plurality of spray outlets may be | ocated at each
edge of a filter selected from the group consisting of

tl¢i§ réf[arsa‘ole % %Jch}gbgay}bé\ﬁ\egggp&ge; ﬂw@l Wlth a-ﬁhﬁ‘c mf BERlebh Yixty

portion
@bg@sa tandl qj@ lyindgeds elgh@rdegéqeécitea ﬂf% rPFQfWéb@rtBatpeaCh spray

%)‘aﬂét' tﬁ%fie?%soffwot i Bhrast of hilnE@rde@ﬂa@st ﬁ@s a8%apid b bdchr spray
of spray outlets may al so be | ocated on
(ﬂb‘ﬂ%@;‘é&eé‘d\‘)ﬁ@?s of a filter selected fromthe group
conS|st|ng of the first fllter and the second filter.
referable that the of s ray out .
Sreleragfiasclaaning dh islisss ate i 8 eSS B Toay BHHLSY e n
tti‘ﬂ@ rdhe i B toCREW fTH"ee[Surafty|oﬁia[5tay(Ui]|&et€ iveaylier orwiath nlettside of a

R trIeHS RR AT alelP P stnSrd e, it Bie? BB YR i8Ry Brer. The
Wieany ofspray bmtetsim rdel lgcatext bUehqhgidga of mrfiftett sel¢abed from the

‘ qu?%ﬁ:og?ggr?g éfl Jh%%" gh e?r‘l\ne léf'lNE:DSe Fug ?Ifér aﬁ‘tey plufaht? of spray outlets

at’es
anaychd latated buihd sniddie phrtios pfse@qim Sldet 01’|619r "ad%%i?ﬁt%ibm e group

tc{aﬁglstir@egfqh% ﬁrs?ﬁltér%aqh Q@co\‘lalf’l‘c@r t'I’ﬁe %%Iﬁﬁbf ép'?@y &ltl@t@  may

CIrCU ation her e may al so
a@lsnupsploested paoppesgdicomsys efirfi lt,e@ ﬁP‘Sﬁ’tﬁ%HﬁP the geguP |censd§tmg of

G Qﬁ,fst)ﬁﬁé{a\gﬁdmgsgbmpr for the fluid constituant nay
e included. The fluid constituant is preferably

degreaser It is preferable that the fluid is cleaning

Spistﬂré@l‘hb@'}ﬁai {he plablitp oPEprel@ QUIRAS are lbcatwmhln iRy cding. it is
the ran refer a

e gsysdhetibg hais corpisen ot Red ore kel Rt IGRt one
aarfieayrey. ef erably be introduced into the fluids in

the systemeither before or after the circulation

punp. Description of the Drawings In order that the

| Theeanisi also pravidee arciradation systéer for fuids intelatlgastjonegelf cleaning

RfidF gés%ﬂlblyelmlﬁ& Bg. a circulation tank; and a circulation pump. Preferably, the
circulation pump operates as a venturi pump to circulate fluids in the system. It is
advantageous that there is at least one valve to control the flow of water into the
circulation tank. There may also be a supplementary tank for the containment of a
fluid constituant. A dispenser for the fluid constituant may also be included. The

fluid constituant is preferably degreaser.

It is preferable that the fluid is cleaning solution and the ratio of degreaser to water
may be in the range of 1:10 to 1:50. It is most preferable that the ratio of degreaser
to water is 1:20. A stream of air may preferably be introduced into the fluids in the

system either before or after the circulation pump.
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t here shall now be described by way of non-limtative
exanple only a preferred enbodi nent of the present

WO pwstr836s, the description being with referenPer/s6200e00424

acconpanying illustrative drawings in which: Figure 1
shows a side view of the self cleaning filter assenbly
of a preferred errbodi ment of the present invention
with | ouvres at an "open" position; Figure 2 shows a
side view of an alternative enbodi nent of the self
cleaning filter assenbly of % he present invention with

P%g}{{,ﬁ%orfi{,ftﬁg qrﬁ@ﬁﬁozpoy tion. Figure 3 shows the

ont” view O zl e arrangenent in Figure 1;
Figure 4 shows a front view of a second filter of the

¥ B{?e? ﬁ%&ﬂvéﬁtioh &an %%SréﬁgllnyUn@Ersidbﬁ dNdeR e ito |pFa6ﬁ<EHI ieffBct,

second arrangenent of spra qutl ets;

o)
hronshall nPYrHe GIEAEA by AR TTEBYe Srab 7 preferred

ehitafinaat bf tHeSpreds Qﬁ@nﬂorpfthé BesdipBSEDEIng MR Ntfefdhcaitd he
athird arrangement of s outlets; Figure 6 shows a
peeamPanyiag, Iysrativediamnos ! I"‘f ‘of the self cleaning

filter assenbly of the present invention with a fourth

arr an gf nt gl;ﬁl %Uh]g gg?r%i’% ﬁléer{b%@gmglyt %fs I\ Cé)‘f“eferred

mament aMBebresantenvﬂnngrremm Ioumas ekdiralmpen ‘positient

ggﬁgﬁ? ov§d$agw£og %gtalt%lngﬁ\’/ ér’gﬁg}ﬁrgmzoﬂ self cle/anlen filter
@Ssemliily pEthe praseat mvzﬁntlplm witls gxuf/reg labamiapgn qustt'éi" assenbl y

%%L{ggg sﬁe\kse{hgq}o'ni’\ﬁe\ﬁ@@\g'n%%ié ar?éng‘eh%npﬁwﬁcﬁﬂé 14 nventi on

a second arrangemnent spray outlets; Fi gure 10
Shiawre 4 shows atfront édefff aaﬁercpmcﬁ*'tef of fhersels cleapiag %?ffassemb'v of

cﬂh@@%éﬁi ifveh§i& wis 8 88dUnY aﬂEn%é’rWén@H Hrapdutes; enbo d i FTE nt

resent invention Wt d
Siusg SohpVe adrontingHr ! arsposnbile” 8t PecH ChPaRS SReFsFPTLY of
fihd br%éerﬁfn\khﬁbrﬁ\ﬁitﬁ a tirdaiiaRgerhdrit bbsprapewiets; y of the

? léé}ﬁ% Ea IP\\'(Igﬁjé%g ?{ljﬁ\r/rve crr}tassgpgiyr @[ﬁ? |oE enstelf cpeaﬁl% flﬂer é@seab@ of
the present invention with a fourth arrangement of spray outlets;

Figure 7 shows a side view of the self cleaning filter assembly of the present
invention employed in an exhaust system;

Figure 8 shows the front view of the nozzle arrangement in Figure 2;

Figure 9 shows a front view of a first filter of the self cleaning filter assembly of the
alternative embodiment of the present invention with a second arrangement of
spray outlets;

Figure 10 shows a front view of a first filter of the self cleaning filter assembly of the
alternative embodiment of the present invention with a third arrangement of spray
outlets;

Figure 11 shows a front view of a first filter of the self cleaning filter assembly of the
alternative embodiment of the present invention with a fourth arrangement of spray
outlets;

Figure 12 shows a side view of the self cleaning filter assembly of the alternative

embodiment of the present invention employed in an exhaust system;
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Figure 12 shows a side view of the self cleaning
filter assenbly of the alternative enbodi nent of the

w@e@serisss nventi on enpl oyed i n an exhaust systROT/FGL04/800424

13 shows a side view of the self cleaning filter
assenbly of the present invention with |louvres at an
"cl ose" position; Figure 14 shows a preferred

enbodi ment of the present invention enployed into an

exi sting exhaust hood syst e31 Figure 15 shows a cl ose
up view of the edges of louvres in a fixed orientation
Figw%m flshardat $idé [\_zf%“pefj{hgeéglf Qbarfilieriie?! dss&hBs Mk present
frlter assenbly; Figure 16 shows a systemto circulate
ipvertion mdthdavies abiani“elogs) PeKHRNlist hood system and
ﬁ?gl"érﬁ s]w%w%_'boﬁﬂ@ﬁeﬁ'ea leolitint ofl tRé plclentGRRhAdH &fiplBfedanto an
systemto circulate cleaning solution in an ex%aust
exgingeybeusthogsbaystat i on of the Preferred Enbodinents
Figuld 1558hduRl £ElodDug-liBw!of thk: edgbe bElolvres MoaMixediroridhtafidroiv an
path through an exhau%} systemin which air flows in
alrsnative esbodiment otthe s ge2niRgUteLpsseMOYni ng i n t he
FiguRCts SHowefa SfstePtodircmie dexmingi solutiontreani evuatist hood Bystem;
as, for exanple, oil droplets, dust, particulate

A ter and the like. Air is drawn in the direction of
Eli’gﬁm/\/lf)@hmla fiow ebdrafs tthé aperatimt olsaeystemab dirgelate cleaning
exhaust systemis | ration. A self cleaning filter
3@%%%??“%%?‘2&@%% SP I'n an airflow path in t%e
exhaust systemalong the direction 50 of airflow. The
BELLISIAN R Préfol@l EMIBRIRENTRY De adaptable to fit
races or slots of existing filter assenblies in

exi sting exhaust systenms. Existing baffle filters may
$ﬁ iﬁgs‘? ﬁég@ﬂ%q:ig%fe HhgerSisfsnelve aRiatlow pathekroags airekhaustdystem

_ ~may enabl e a conventional kitchen_exhaust system
irowbien G AReL e SHTECHER SATERNCEY THeodls SOy e direotion of
;?_Lrb\ﬁhﬁf‘ n@é#“@blﬁ_binsgcﬁ{t@ﬁﬂn&hﬁsf‘s@qnédrﬁbr @xampla) oid Ldrbmigts, dust,
is is shown in Figure 14. The self. cl.eaning fi.Lt
ReSEHBRy Ma ALY 08 TP RED VB S HFtPALaval o0 e an
efhaaist fisi(sdtishowepdishesexhaysttsgstetha®in opeeatisnl f ¢l eani ng
filter assenbly 52 includes a casing 54. The casing 54
may be a
A self cleaning filter assembly 52 is mounted in an airflow path in the exhaust

system along the direction 50 of airflow. The self cleaning filter assembly may be

_adaptable to fit braces or slots of existing filter assemblies in existing exhaust

systems. Existing baffle filters may be replaced by the self cleaning filter assembly
52. This may enable a conventional kitchen exhaust system to be converted into an
advanced grease removal kitchen exhaust system with minimal capital outlay. This
is shown in Figure 14. The self cleaning filter assembly 52 may be fitted in existing

braces or slots in an existing exhaust system 120.

The self cleaning filter assembly 52 includes a casing 54. The casing 54 may be a
peripheral case bordering close to the internal walls of the pathways of the exhaust
system. The filter assembly 52 should substantially block the pathway so that only a
minimal volume of air does not pass through the filter assembly 52. A first filter 56

and a second filter 62 are located within the casing 54 in the path of airflow for
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peri pheral case bordering close to the internal walls
of the pathways of the exhaust system The filter

w@g®entisys 52 shoul d substantially block the papdmag2000000424

that only a mninmal volune of air does not pass
through the filter assenbly 52. A first filter 56 and
a second filter 62 are located within the casing 54 in
the path of airflow forfiltering contam nants such as,
for exanple, oil droplets, dust, particulate matter
and the l'ike, fromthe air fQOvvl ng in direction 50.

ﬁfer t%ml %@alﬂr % rPIé: | QIFBH@T 'dﬁsﬂﬂ@érﬂ&ﬂé’f@ h&kt€r and

eno e par |a1 wever, there
Stedike, ﬁmnmrfdmmgele dﬁﬁct@h&@n5| ng invol ved. Located
before a first end 53 of the casing 54 is an
addi tional fixture 55 conprising a first chanbe
Selisleanippampermeam thehfaleanindsts, naheorawe*&dj'hm%@%w?etpama'

9, cahifl 4& G2l GowelBE thedd YRARLLDNBNeds: Feldansihg thyaren
e exhaust fan is in operation. The | ouvres 60 may

aI so be activated when there is sufficiently fast air
Lbexed E@fere‘é Fistesd 55 oy chsing 54 achresdditonthixtura s5 comprsing

RSt 5 S shIEpah6 B! el bt sot o

gy EeRNB0E TH ecruvtd%eGOSmbw bs tachatedmyerbtbe epbawst fapriain epedation.

éﬁe ém{q/geg qunq roegt%)glﬁ \%tedo\ggéhctrhggsiéegé gileepﬁy Fas'( §|r tfIRﬁnThe
Ifigtuver %m@@ be\altecheldduﬂ'reeeasm Sebrar npay hel’ﬁitaGh@S’@dhe 'ntemal walls
%P?Ijle ggtﬂ%la%p &p lt}{)egéxrgﬁstaé tSt a@?ﬁ e0P gﬂ?wé'@/@}ﬁ@fancé Bfen the

non- a e an ocked in a fixe
@Kham?t fani ay be\gpgrgtgcpnal gm;meﬁglgvr@gﬁ%@e |g|awa9genbgosmon Air is

rl’ﬁe%sm to demHHfoeopel?hnﬁg‘ @Wéretat&l ByQHY bsh 1IBQrée@ Wﬁérﬂ&@ﬂes 60

pOSI I on. he exhaust fan is not operation

@FfeHhihﬁQCIQﬁEdfﬁqSF'EP’soﬁeﬁ'”Qﬁ@3fﬁ‘rf5taé?° desdnbryers: Wﬁ;}w‘"es 60

%ti)ésyi l%e rgﬁm rsftéilﬁéi aﬁdltoc!f(éd i iﬂ)i@dbﬁéh‘téﬁﬁl £ suth, @lpemhg:sSﬁainay
i of 8 0

VA DR USSP GIRLNS 131N IR {WPTEReD 0 A Taee” oo™

exanpl e, silicone, rubber and the like. As such,

yg&%%g% é s1lf15‘ﬂnolg a %Qer:—b F! g%ém@ 8mféaﬂgmﬁhe hférr assemb Wby 52
ami/ still basatrizdloat witin thel lagvees 60Tini " closed/ aaosigon. g@g@ggeq #fregeh

lﬁ/?t% 6bomgg pLChHel! \ﬁttﬁe%ate?qgﬁ Qec‘ahlrg%%at 'cﬁ as for example,
ens I"ean T oomns Besi s | oyi ng

|sdmmeesutmr and Yteutkeohs gty ClepniBg selutignops maylebléff%élaﬁ Jfiter
t %sé\tbﬁ\gz%{ofchﬁé/?’ doticRs (R ehe bxrafét 8RR areds fk Véhtilated.

b
This prevents leakage into areas to be ventilated, such as, for example, kitchens,

Q)

clean rooms and the like. Besides employing louvres 60, a shutter-door like
assembly may be used to allow airflow into the filter assembly 52 and to block
cleaning solution from exiting from the filter assembly 52. The first chamber 57 and
the second chamber 58 of the fixture 55 may also be employed to contain the
cleaning solution with drainage in each chamber being drained by a conduit for fluid

64, such as, for example, a drainage pipe.

Located behind the first filter 56 is a second filter 62 preferably substantially the
same as first filter 56, so as to allow for inter-changeability. The mesh size of the
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cleaning solution fromexiting fromthe filter
assenbly 52. The first chanber 57 and the second

W@ b@ses3sH8 of the fixture 55 may al so be enpl PYESGL004/000424

contain the cleaning solution with drainage in each
chanber being drained by a conduit for fluid 64, such
as, for exanple, a drainage pipe. Located behind the
first filter 56 is a second filter 62 preferably
substantially the same as first filter 56, so as to
allom1for i nter- changeabilif@ The mesh size of

s&c g%ﬂg,dej tn)‘n §/%E tl%zsémé( %ﬁﬁrsg hfer%@”@r rﬁé’y Bé Erﬁéllefr ' 'meQ‘frst filter

56 hwlheeﬂ l;elatludv searp¢ filfeswhil itheesqcmd @@5 é% mw.brétae'eias!elv fine
fp?éfsgﬁ?rﬁ?tfv@b/agi Vfﬁgtyflltfef 5¢ anyl Heer%latleélir fhd) "JHnU\'fﬁé }éecofnb Silter 62

tivel flne qs e second

rhialy ther re@@v%y%réer)ém%b@fﬂ%ﬁ ¥ frothe Juturer s niraiq Bxredasding the
§|:r@edf dPghiridio tﬁl%uﬂﬁ?heéﬂlt@r éé%eﬁ\%ty%zdéd@lgo b@eﬁw 6¥ fréth Exiting

[ ow through the filter assenbly % E
tsouty SO SaCHIAY PHER BT PRt Fat et MoReraton: Spghyan
AR8Rgeniht SeyENG fﬁr&fbnh@cdiﬁémlhﬁnt@m@bafremdsued?dydhe &irst filter 56,

SEhTRETE B R OB SN AR, o e

?%rl?mfdaylf ?éo papbed torrge\eaneaprayrﬁs frem sptashimgion daffles 5FHe such
irs i

3 8Fﬁa§%€|’r5 i tna nglh' ' E'f"call?agh?‘n &gb%%q'qsttﬂﬁeﬁﬁea\ﬁ%%e §§:roﬂé( fll@é 62is

h "an "arr ang
sieificarstly reflucedogbe fict Blbar b6t ey pravent fiuid swaye@le‘rcm dlozms 66

$§§ (’}Bq‘n%% Q(lﬁl?/g e éy%nﬂggq@u fl Jﬁé‘ﬁﬁéryasﬁgrgldl‘}% THY @eédnﬂsﬂlter 62

spra romnozzl es 66
Ry AP fDI’eUﬁmtefiulci BPIgyachiom mzlﬁg 6 @ngf70tf|ﬁgn1e?<||t|p% the rear end

f?ﬁ %Fme)’fllt@? ass%lysgfom'\% inirhi8Es fé JURAN-tRESEF thE eXIRdlist system
é fromnozzl es 66 and 70frome|t|n Q‘b
a@@rm%n%lsq Weh Mainenance casts o S ispiPngstingrin "VH‘? H?ﬁ"f‘ fdter

iy BEMRertinER 1Y thé Bpe OF bertarhinaitad eereneleddipmeths airflower
mai'nt enance costs. The filtration rating and type of

each filter nay be determ ned by the type of
AOEIE&riImd 86llitidnChdsin dretamiv @dt Eawn) tniey 6 opefratively cAnnected to the

|
b SR OLRy o2 JRde T ey o2 s BF el QA ST may be
Imnmdnatyd bethaemamtsasusmm df separate mg@pn@tys:pmcmnmh g8 by
th@J Q&Je@t @geé %é%ld@%foﬁﬂ%lgﬁ@edl th bePPHidddeLocated in or

cdnnect | ons such hoses, tubes,
pdp’esnt ﬂ’anﬁaﬁbllﬂ%y baral pgmpf@rtqwtwa"v sveRling A sleaning solution

H{rgﬁérfgﬁes Liasd 6chdsBs ¥ a algdt aa‘éﬁilé 6b étateank pemeeh Qhélflrst filter

opti1 onal | sulg Y a cl eani ng sol uI
6 and the second filter B2 ozzle may be a smgle nozzle, a plurahty of
nozzles in an array, an outlet manifold with a plurality of holes (as in a shower

rose), a fan jet spray with spray concentrated over a small area, or the like.

The purpose of nozzle 66 is to provide a fine spray 68 of water that may contain
cleaning solution into the airflow onto the first filter 56 and onto a front surface 69 of
the second filter 62 so that the air flow drawn by the exhaust fan draws the fine
spray 68 onto substantially the front surface 69 of the second filter 62. The nozzle
66 “atomizes” the cleaning solution to form a fine spray 68. The nozzle 66 may

disperse the cleaning solution over an arc of between sixty and one hundred eighty
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through pipes, tubes or hoses to a first nozzle 66
| ocated in between the first filter 56 and the second

WO pios©78362. Nozzl e 66 nmay be a single nozzle, BCT/SG2004/000424

plurality of nozzles in an array, an outlet manifold
with a plurality of holes (as in a shower rose), a fan
jet spray with spray concentrated over a snmall area,

or the Iike. The purpose of nozzle 66 is to provide a
fine spray 68 of water that nay contain cleaning
solution into the airflow ofto the first filter 56 and

?%a? s[a Ffréigfgbly? W ﬁ’é(?%le6§6 Qfspéllggs %%Cag%lﬁ% E&I@ﬁonazltrﬁ Qn arc of

['ow he exhaust dr aws

hebuehgnben Gt o8 b e e HrFls OB 31t pe SGRERLMader
C%seHBﬁr §8qAgedn {Heeﬁrsﬁﬁlter-rb@ a‘ﬂ@ztﬁé &eBorfl Tikdrosn I Sthe tdathe

eani'ng solution to forma fine spray 68. The nozzle
B@pﬁﬁyaﬁﬂ@ﬁé¥§ézﬁﬁﬁﬁcleanlng sol ution over an arc of
bet ween si xty and one hundred elghtydegrees
Preferably, the nozzle 66 disperses th

Bl 3 GHOUS e Go a1 F o/ RB ATEERe A Toc By digures -
$RE ArRfnseRZdecandt sEynahs2d 0 hredadatet infrohhef ffont susface 69 of

nbly_52 f
P 2 Db e B AP
Friaghbe giffdremh e firstenokzle 6 andesecofid térzlendl edch dlsperse cleaning
ar,r enent iy
S B0R Sha e, P Vath e o S ipdey dBaReen) BwfiPEScRo ™ =
subsstantiel BOtiarf oftthe frosicamiace BB & re@nd filterb2swighhelganing, sqhion.
ég?@ tlpx?e fltolfilﬁ 89 bf E?Eonﬁoﬁlér%ﬁ%aﬁfmﬂﬁ\)@%e adhesive

irst nozz second nozzle 7
peephrties 1 dihes second PR §2 So eARtWING; Gontaming(s &pmalfe @ﬁﬂmﬁ' 50.

&ﬁdhe ansr%% o dibmelive GREn&SRent afl tawl mzréeahatngacnf dlé\perse
stantial portion of the front surfac

9
f:ieraﬂlea sglpitiqy | 'f‘H" faee%wﬁVn%B with 8@ pEs Lt 0685‘91‘% 59 FH’E Vf‘fESFﬁeS such
%fai?&fbséﬂtlélfpo&%ﬁw dhd Frohtesurade BaOf isegunaVvittet B2 is coated with

adhesi ve rt|e
e@awumsa ir?e"g 4?’2 ﬁ%ﬁ%lvﬁfﬁfwgge"‘%—% four ngpzles.
Fiws 5 anowd hﬁzlaaatthat&aaah KEpgeeeiEanng spiniom mzezilrEssnrayaQB with

SRSl o RG] 380 LEARIC BB 4 LhYR hebaRs i aBPRYerBE ceaning
Sdlth)ram b dine mprdyi 6% with arhercf qofocme btmdrqb eigbly dsgressc Hrgingle

%ﬁ% Fnaﬁ%léo SRR R 1l t@l'slgéfrHoﬁgngsé’ E&Bs’té?ﬁ\al JotfbAl off theFront

ternatlve arrangenent’s four nozzl es.
suganeess of Iseeandnter (62swith sle2bing wolﬂitlerpea%@ the slenlopgent of a

$BHBE} OhdzRed tHat B FRsB¥ciftBily\ehtioned in the description. A separate

pump may be used for each nozzle or, they may all be connected to a single pump.

Referring to Figure 7, the spray 68 should have a droplet size such that it will be
carried by the airflow onto surface 69 of second filter 69. A pressure of between two
to three bars applied to each nozzle may affect the size of each droplet emerging
from each nozzle. The pressure may also affect the speed at which each droplet
emerges from each nozzle._By having filter assembly 52 in an angled position, any
excess spray will tend to be captured in the chambers 57, 58 and drained by the
conduit 64 for recycling. The conduit 64 may be a gutter that minimises the pipings

required in and around the filter assembly. Consequently, the amount of cleaning
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an arc of ninety degrees while Figure 6 shows nozzles
that each disperse cleaning solution in a fine spray

w@osiotrdssan arc of one hundred ei ghty degrees. PEI/SGIIO4/@00424

nozzl e may al so be sufficient for the task of coating

a substantial portion of the front surface 69 of

second filter 62 with cleaning solution; as is the

depl oynment of a nunber of nozzles that are not
specifically nmentioned in the description. A separate
punp may be used for each nozzl e or, they may all be
go?ﬁfaﬁche%‘alr%@ ? C??én géo%cg&mno rethﬁgoﬁ\ﬁef '%uél% ifv "cﬁ&%d”
Spra ave a drop et si'ze such Wi |
msltwar thecptessyre pitha ispray§f ramt be §[ﬁaFeéé%fQ§@? %ﬂt@@eaﬂa of the
fM&'éﬁ 9. A pressure of between two to three bars

app to each nozzle may affect the size of each

dropl et energi ng fromeach nozzle. The pressure nay

ﬁ\' HR Whi e sééb%dsmeﬁézaé cleBhé&d b%@l‘hyoca)prraé SPrETaBedill also

from each nozzl having filter 512t
eanepingy Vﬁ@sﬁ‘?lcﬁﬁtan’ﬂ?ﬂm%%@§sa'@ﬁ\”&9 fwnr fargeé'r%o;?%sbgouvres 60
maptod @daicd Wite @Wﬁﬁﬂﬁro&ﬁyle58 (a’fI'HEdOrabmmehyally henown as

conduit 64 fo rec cI n n
gbnbron fake o AMAVECY TR TR SToResalB e gfnoe. The
RUMEH GOt May &isb berdeasid effitahy lay&)usmmgutl-lepcetme lauves G0 may

cl.eanin lutio eqU|red is al so reduced. However,
ﬁﬁ%ﬂ'dl'aﬁﬁﬁéé} 8 PRY% %slgn "cl osed" position, the pressure
of the spray 68 nay be greater to force contam nants

%%E ﬁw@ellafé%értﬁééeté Quill ﬁ?or% élQeI{JFIB'eSCéWeJ Bg s§€&f?jnmtefr '6bt hen

ned pray
captdreddowsechnd fi rcﬁé’maaﬁhe] ah deopiets ﬁﬁesﬂéhﬂaurq %whf-‘b hPYﬁ Aot vet

E@cﬁ&e &l QiRlsel stted GHINY ﬁr% rdiR¥r Rehé eRbMAg ‘éblhi'bn of spray 68,
pol yt et raf | uor oet hyl ene (PTFE or comrer Ci a}?
et Wi s o gl sefondciiey & Ueer ar RTWIoa B B pafom
GI:CHds% ?@'aﬁﬂ ﬂﬁﬁflﬁr@ugﬁrbﬁ? ob&niNg %o &Ehmmys 67,58, i deteplats dcted
of an ayer C

g by the de ?PSPHE‘aV it s es'H%%Faésésﬁe tﬁs'i’eﬁ?{a of %Wést? tank.

dropl ets VVI|| nore |ikely be captured by second filter

gg% B;Prgty a(fo g{ gﬁ%s?%/r]tf%?éorggn fhéhg ?nronpgurfag%:‘ &b %? R J.econcfj filter
Shausiehharisingot caplainobof CDh‘fermlv@taelastée SeepreliiserdZ bnperghe

?‘:ﬂl’léﬁe e ﬂ'fe Ry £, th?r”%)e ) 8 ostf iUBankbQy 46ME SHRCRRAes all

under the'in gravity to the bottom
surfaces of the second filter 68.

In this way the majority of contaminants and cleaning spray 68 is captured by filters
62, 56. This prevents the majority of contaminants and the cleaning spray passing
along subsequent portions of the exhaust system. This prevents damage to duct

linings, exhaust fans and other components of the exhaust system.

Figure 2 shows an alternative embodiment of the present invention. There is shown
an airflow path through an exhaust system in which air flows in the direction of
arrow 20. The air flowing in the direction of arrow 20 may contain contaminants
such as, for example, oil droplets, dust, particulate matter and the like. Air is drawn
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of casing 54, and flow through an opening into
chanbers 57, 58. G| droplets acted on by the

welewsezsss may forma precipitate and settl e | PCT/B€2004/000424

bottom of a waste tank. The spray 68 coats a
substantial portion of the front surface 69 of the
second filter 62, thus enhancing the capturing of
contami nants by the second filter 62. Under the

i nfluence of the airflow, apd the spray 68

si mul t aneously coats and fIBEhes all surfaces of the

i@ 3%) Bibctibh %)Pérrcﬁﬁm WhReh Bh Sxisst fahgnémslhg\ﬁlh)t of td exhaust system

contam nants and cleaning spray 68 is captured by
i inl opargticd2, 56. This prevents the majority of
contam nants and the cl eaning spray passi ng along
subsequent portions of the exhag yst.em

el camanngs HRscseBmBCE2 % WoNGed 1o RAOw BAIG T3 dop exhaus
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an alternative enb q. p i nve
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ust IS INn eration.
fiksts Giltér 26 dsocateck Withie  the saseingl %4 o thezs RbuFH el fog fitering

%“t&r}x?\al ! ?{Jgh 'd%,r;%}eesxga@%%ﬁl FYSEEMUR: OpSHidUMe FhatRe bh@Mhe

¢leaning filter assenbly 22
likey frow taelaipflewing in grectien B-aces or slots of existing

filter assenblies in existing exhaust systems. The
sel f cl eani nTg filter assenbl ncl udes
s W

Toseteckatorg DAy Fhol e 24 B en Sabetapis S P HYTEs AR et
éﬁs?gﬁatbgrtmgfe??r? \WRthdust @n l“lshle og@bﬁdﬁﬁem‘et phieuench 80shay be
asse .
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ering contam nant s
b atfivated eihlen dherpl ietssiffickntly faspalrtfiqyulﬁalt as Hmn taévle Bmﬂpw into

é& ihd J‘%’I %éaﬂéhtﬁftﬁé fopbh g%\ﬂgs &) qNI’\@ththé’réxRQJst fan |s not

cat before a Tirst en t he casin IS
gmrggqngmqe@mg effiltersp thesfiltey aﬁmbly 22 may Stlﬁ be carrled out with

the louvres 30 in a “closed” position. The edges of each louvre 30 are also lined
with water-tight sealing material such as, for example, silicone, rubber and the like.
As such, the cleaning solution does not leak from the filter assembly 22 into other
portions of the exhaust system and areas to be ventilated. This prevents leakage
into areas to be ventilated, such as, for example, kitchens, clean rooms and the
like. Besides employing louvres 30, a shutter-door like assembly may be used to
allow airflow into the filter assembly 22 and to block cleaning solution from exiting
from the filter assembly 22. However, the louvres 30 may be non-adjustable and
locked in a fixed orientation. As such, openings 21 may always be present. Figure
15 shows a close up of the louvre edges locked in a fixed orientation in fixed
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are activated when the exhaust fan is in operation.
The set of |ouvres 30 nmay be attached to the casing 24

wo@eoosays3be attached to the internal walls of tPEI/SG2004/000424

pat hways of the exhaust system Figure 2 shows the
i nstance when the exhaust fan is operational and the
| ouvres 30 are in an "open" position. The | ouvres 30
may al so be activated when there is sufficiently fast
air flow Ar is then able to flow into openings 21
created by the open Iouvres“SO When t he exhaust fan

p I fd
rJe§ sp%r%% <l gééht IBQ\WQ 30 n‘fA be ca vghl%?éwﬁehlagirg@}t,odb%a?\g%, or
rﬁ@nknamméclosed posltlon. The edges of each louvre 30
are al so Iined mﬁth wat er-tight sealing naterial such
as, for exanp silicone, rubber and the

lngated teeriwl:theafﬁstn@tes 3¢ 1%+eoaB4 912 @éiralplv &HPﬁtﬂf&'a"y the
ddntd & fiRs SRdey 38?asltstaﬂo\ptfhﬁhteﬂ@ﬁéngeaﬁnts?f It h\eslexih@m be

system and areas to be ventil { ﬁ
the srmg s fiistdiltgy 26, or maygueteahly, alpeasrgallers'ﬁlqg rats teg é‘? may be a
r%rsam& eoarllee fit&ramsile tgé @éébrﬁﬁﬂtﬁﬁZ&gﬁytﬂe&a teldtively Bﬁi fitkrsSuch
oyi ouv a shutter
FeBatniest TV ioy ot rBPRTY ¥ R BNl g BRRRYs B e

faaditbio2® vathithe kecond figerszd udeiddor cfaptmrmg even simalfer omtamleants

nb , .
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rien fixedreceptors 31. [ ouvre
¢ashditter mayrb@rﬂﬁtfaml@d‘ i theetm%@fe@%\tﬁmméﬂ‘téarheﬁ@mWﬁd from the
enance. Located behind the first filter 26 is a
second filter 28 preferably substantially the sane as
first filter 26, so as to allow for

A r&te%?m?hﬁ%tnmeﬁ?gélhtoy tarikt (ot @RVng nz§ beegpehrtivell eosmutedas the
rs | er

ﬁ"tef asqmbly 22 3pe ﬁw BeY B F@?@%rﬁ?\%ei\éyt %&3@@* 1%5’?"?%[5? may be

mbdark)@ratébgniﬂ?]ﬁ:émﬁuéﬂ dyktem. B‘&emteb epgroprdtatonvectorsisneh as by
er uch an arr

Bseb PR, 3 6 b el Wy erd % b by R BBy i o

sdjadent Ithe sadonthyf be tepurdp fqns epltucmaﬂy saprlying ray clegring soiution

t?‘n?&lg}w g%%gso %kgegttﬂﬁ&%és ]tcj 3 fﬁéﬂ% A8 39N6EHEF mel%nt of Akt f" ketlos.

Irst fi ter 26 and the second
Nptdlee B22®ay desa gindfa neadd, o pliRlideal nqzdes 'm #) ATbAN; plet

A2HR5Id WiR aPiurkity of¥dIELIEE in a shower rose), or the like.

The purpose of nozzle 32 is to provide a fine spray 34 of water that may contain
cleaning solution into the airflow in front of front surface 36 of first filter 26 so that
the air flow drawn by the exhaust fan draws the fine spray 34 onto substantially the
complete front surface 36 of the first filter 26. The nozzle 32 “atomizes” the cleaning
solution to form a fine spray 34. The nozzle 32 disperses the cleaning solution over
an arc of between sixty and one hundred eighty degrees. Preferably, the nozzle 32

disperses the cleaning solution with an arc of ninety degrees.
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system and may al so | ower maintenance costs. The
filtration rating and type of each filter may be

waledsomssed by the type of contam nant to be reemY&Z04/000424

fromthe air flow A cleaning solution basin or tank
(not shown) may be operatively connected to the filter
assenbly 22. The tank nay be attachable to the exhaust
systemor nay be incorporated in the exhaust system
If separate, appropriate connections such as by hoses,
tubes pi pes, manifol ds, Ezsoforth will need to be

8r%'8?§1‘3ws lﬂ% CRbadidd oPtEe ﬂ%ﬂ& Snéng{éﬂ'?erﬁ a8 Ehé'(m’ lnt?frgtﬁ‘e 2. The
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a single nozzl Turality of nozzles. in an
difiereft The frﬁhwpvdﬁ aZ \ﬁN ﬁecé’"ﬂlrlﬁ’?%? i9B\pagh dispeise cteéxglng ﬁOIHt'On
RNPRRS sp rgyg 82 wifH ant BR: b ﬂ’iﬁ’ety EB@reEb”élléﬁﬁlgOéoaﬂﬂg of & sBBstalﬁlal
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BaTia ok 5 Pt SeRes 46 8 sk Ter, 34 Wi clrana P i the
ﬁéﬂtfsai%e%@ dﬂ" rt rnrtédzte‘ Tb)ﬁ @iprofe the ﬁﬂh\éﬁivet preperties 6fltioanfirst filter
aus t
%38 catlrlap) PR natiR, T aNe e FigE & BhG 3 ABirive
éﬂrér@bmﬁahﬂ dfe\Wo 2ozzIdh ﬂqan ead dispatsé akening sslttiorhin fi mnrmg%
ution ,
Bt ghrtbet P, BB i BRGBY, don Hae 2 UStafingi horton of the
font tsyrfaced3Goofdirsufiter éa icapted wille gleeping spiutigre Figures 14 mﬂ 1
Ops7bitnigvg bFBRGHSNE BPrdal RELICY FiRfald 16 Ofbwd h842R8 1t Gach

I'nety degrees. Figure 8 front view of the
fisperse clepning gotitian img fineowiey A4 mitganears, of mHeety degrees while

ﬁ@é?e' £1 %v@nﬁo.?zléseﬁ@ﬂgaapalééeﬂsé%%le%hﬁg'sﬁﬂlﬁibﬁq’n lar\‘lrferébi‘éy 34

front surface irst filter 26 T ec
Wity 8n @rcef apgyhyireq, giolly Aegrgess Arsingle, g9AIEMSY . a t?ée“‘
£bir ftlfqee%@lﬂbf céﬁfi‘hg}cé ESstAHBAL PSS obhe fﬁdh]f: emdad@mbferramter 26
eac | sperse cleani uti o n a n
HILE Fahing sEgprmin R PocgieEent of F g SoabRy Bt 2o no
SMJWI:QM %&htmﬁﬁﬂtﬂr tife aésctipitori rosepasate fpaop B8y b used & each
Wi t eanin | uf.] ating the front
a%ref% S6MsY q’"%resctonPe(Iq?dSt% %hﬁﬂrg)pmlgﬁ‘brove t he adhesive
propertl es of the first filter 26 for capturing

&?{&rﬂ'ﬁ] P%u‘?‘e ffz‘“ﬁﬂéﬁ?féi %Il\&m& haveH H?op?et%&%vﬁjcﬁ%at it will be

nozzl es that each
dargec by thegirfiewviontp %uﬂaee BB nef first filter PRHaysvay thypressure applied

to each nozzle should preferably not so great that spray 34 will be reflected off
surface 36 with such force that it will be flow against the airflow and thus risk
passing along the airpath into other portions of the exhaust system. By having filter
assembly 22 in an angled position, any reflected spray will tend to be captured by
the airflow and directed onto surface 36 of first filter 26. The airflow is being used to
assist the fine spray 34 onto surface 36 of first filter 26, However, when louvres 30
are in “closed” position, the pressure of the spray 34 may be greater to force

contaminants off the filter 26.

The cleaning solution may be water or, preferably, the cleaning solution is a mixture

of water and a degreaser in a required ratio. The ratio may be any suitable ratio
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WO 0578326 i s coated with cl eaning sol ution.

with an arc of one hundred ei ghty degrees such that a
substantial portion of the front surface 36 of first

and 11 show alternative arrangenents of four nozzles.
Figure 10 shows nozzl es that each di sperse cl eaning
solution in a fine spray 34 with an arc of ninety
degrees while Figure 11 shows nozzl es that each

di sperse cl eani ng sol ution |n a fine spray 34 with an
arc of one hundred elghty de grees. A single nozzle may
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ace 36 of “first
eﬁxamplﬂ flﬁlaatmntdi @p@amfwge% @n@tch@m*cah@m%s VRdd Jeqiey fiEfarent

cQans g%%en@g e%l &hd BhniRg @olﬂﬁ’én $h&etdblyChb Inittio i IS in the
|on (T Th descri ption. separ at e
r@Q@%I of bﬁOéadHSOn 5076 @referably Hezp- ﬁﬁyeé@mplse' gﬁ%&%aaq’% are
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shou er no reat that 34 1 b
Gosvanedien SQuraehaREefeRn such force that it will
be flow against the airflow and thus risk passing

t .
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ow I S belng used to assi st

th
influence of @yavity te theobaftant gce Pﬁ%’w@f/ 10y &he fqrgeer&ro%ts ?nay also

LENRY &b tﬁ@e%n*a@é'é’ r&s loaNredr 80! Noutteds 80" nitgSbki edated hRith
pressure o I? 34 may be greater to_forc

SeisefRert T (PTRE fOh SHPMeBIEIN H@ouegh Trjou Rl Pase of

FEovhierYate han@éne@ﬁr@ﬁ%ﬁsﬁiﬂrhﬁg nidi@edrizanHages hieudlivoss 3tGmay
a m xture ? water and a degreaser in a required

flse pid In thediltrafion PropgsS-he any suitabl e rat | odependi ng on
t he degreaser used, and the type of contam nant being

filt F | fil
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e contam nants are
aml wnldhms] ﬁow dewnifire) ke 2R wmr theyinfleenge iIehoraydy iothg dottom of

ERding S2BhHFBWARDUGH 8RBpertity inf) & Faste tank in the exhaust system. In
this way the cleaning solution may be recycled as oil droplets in the waste tank will
rise to the top facilitating separation of the cleaning solution while the oil may be

collected for disposal or recycling.

The spray 34 coats a substantial portion of the front surface 36 of the first filter 26,
thus enhancing the capturing of contaminants by the first filter 26. By having the
spray 34 in front of the first filter 26, the spray 34 is continuously drawn to, into, and
through the first filter 26 under the influence of the airflow, and thus simultaneously

coats and flushes all surfaces of the first filter 26.

P8 €1 04/000424
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to neutralize the contamnants. Simlarly, for
al kal i ne contam nants, the cleaning solution may be

wa@eoodiozgdsFor gaseous contam nants, the cl eani nBCT/SG2004/000424

solution may contain neutralizng solutions and/or
gases. In this way the first filter 26 is cleaned by
spray 34. The spray 34 will also conbine with the
contanminants in the airflowto formlarger droplets.
The larger droplets will tend to fall fromthe airfl ow
before contacting first filter 26 and will drop under

I?H)S)Iété?_f] l%g&g A pgH I'aFIy réIQtlvTe glq nl%OJrBBgisogm@srﬂﬁﬁé?\f@% usual

dro | so adhere
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ease of renpval such dened drop| e

’@rgwlﬁg %P%f’@rﬁ&ﬁ%@ filpgg 8o SHH%a'Pt@dw P%%i asfeof}?ﬁyff%qesﬂ anf dhe

$dtohd Biter i2B With cicBRing E0RASH for MMeSi@enticAFpUrps@als st GRerelss
will nore likely be captured by first filter 26. Wen

captured by first filter 26, as the oil droplets are
Bitthislwalyltihe shaftytoh &}htbmriwianoydéarm@émdy 34 rsegapwréd b)bﬂters

2%15%3 13’?? g’éYﬁtﬂ‘ o dﬁ%ﬂﬂﬁ‘i%? F%&Ft iinf ’N%ang‘e??eéj Qr%y p8Lsing

alonig subbsequenfpotienc of difie gxizatist yyst@m Tilsis tpo¢eots defmagestordyict
ﬁrﬁ%g alibQUhd Jﬁd%ﬂ%ﬁl H%H%RSHE WineERa tggﬁérﬁ tank in

aust sys the c ng sol ution
may be recycled as oil dropl ets in the waste tank wl |

+§ FouWés%Bgré e %V\% %aﬁﬁfg %Rﬁlt %ﬁﬁé @i(l‘léh‘%t féfn fbP@e airflow such

eaning s be col |l ected for

thet s Jvise 3B epin Abe “PleEed ppasjionawhen ke gxhaust fan is not

spraianat 'Hﬂnc@othé' y‘?rfg bh@leEﬁlﬁQtsoﬁkibif\ FHIE takl |§l§cet Bfen when
first filter hus enhanC|n { ecg&turln

B i Rp qutiavs lsm MaY fng Spatng pelitioneannlt fowp ?th%r parts of
ﬁﬂréﬁa&ﬂ' sidlerh raﬂﬂ‘éheoéréa"il@ He ventilatdd. waﬁ% tl’feh&i!]\B‘&’ 80’5&4.1ld
nuo r awn t 0 t he
b abito ba niaene e Pt B8R O RY R rpalie f Rl
sleanihd afhihe Ukiviesc Oise puaipdméy alshde |a|tlhe samé atast asf the leghaust

i rst Q I t .
fagl Sél{:l?]; ttsgr]ay ﬁsora I; eD Ee%’s{ én%gﬂozz?rl% %3?6? H%ﬂ\fnuﬂsoﬁ/g%dgrtﬁé/ filters
a@wﬁimhfahuadawﬂyelpfhmoemfgmyl’QYfl rst filter 26. They
woul d then be carried by the airflow to second filter

28. At |east one nozzle may al so be positioned between
The louvres 30 may also be operable dependent on the speed of the air flow in

pathway 110 in the exhaust system. An anemometer (not shown) may be installed
into the pathway 110 of the exhaust system to measure the speed of the air flow
such that the louvres 30 may be automatically positioned to the “open” position if
the speed of the air flow exceeds a specific amount. Similarly, the louvres 30 may
be automatically positioned to the “closed” position if the speed of the air flow is of a
negligible value, as this means that there is no activity in the area to be ventilated.

By having filters 26, 28 continuously cleaned during the operation of the exhaust
system, clogging is less likely and thus smaller mesh sizes may be used in filters
26, 28 to thus increase the effectiveness of their operation. The risk of fire from

dried contaminants is also considerably minimised.
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first filter 26 and the second filter 28 to
substantially coat a front surface 110 of the second

wo pdose78328 Wi th cl eaning solution for the i dene¢T/a:2004/000424

purpose as first filter 26. In this way the majority

of contam nants and cl eaning spray 34 is captured by
filters 26, 28. This prevents the majority of

contam nants and the cl eani ng spray passing al ong
subsequent portions of the exhaust system This
prevents damage to duct Iln?%gs exhaust fans and

ot her conponents of the exhaust system The |ouvres 30
may be in the sane circuit as the exhaust fan for the
Befefringviosighre Afit thee is Gugleasing gsolitien| gircuigéion @ygigm(148 to

ﬁg:ﬁlaté Qﬁed@Q%rm%r%H@tsofﬁﬁn InSar&haffieicdl 's?ﬁéln 120. There

spralng Cl eaning solution will take

sl %@@C@%’@ﬂ Jkn 19t dere thes corainment glythe Hlepreasergier Aganing

SAIGRA WHeh MIBLQ BT ERBNAY sbILBM ihehd BircuRiibe tariRaITSDSaI@fbelow a
t he exhaust system and the are venti |l at ed.

HETSRTNSEHE S R IPE 58 SO NS TR BHOmal supply may
flowmRené eitblixtionasii 180. Tl valle B3 mag e albuliflortyaleeThere is a

J I . .
LS ek TS LSRR o e L e 1
mutdnay biaperssar degeedsenwhémfovatf Watastowarts the ziztwativaarke1 50 is

8 8%}4@236{)&& ﬁg\g/ IAI epr%h\si‘elfn%ewd'sb?%%" ’f% lmagnglgﬁ &gk?ense
depzeasiel whdp pl&m uame 162\ is hpensde Breferpbly Hiae aano df|thevdpgreaser to

t t
B e e ot LR G e SRRV 10 of ¢ he

exhaust systemto neasure the speed of the air flow

éHﬁJéréelﬂﬁ‘tthé @%pkﬁ’é@”% rady EBYseDEispeHsfigpdédidhdey when the valve

posi t 1 oned open" position if theseedb? dh
253 isfalosg emweaasegae@“@ < haRiRes InsinginiRg: 13P, beferg draining

inﬂili\tiéiﬁdatﬁﬂ ﬁﬁl%( 130. ar?bwmte (4] Inyaypaflh dlds!éae@i”%o.@ ihbelevelfof the
cl gse sitjon e

g caees e W Blec e pipreudtauradlig® '
act|V| ty in the area to be ventilated. By having

g\tgu %;%6%115? ?yﬁg ?1(51 HO (? eré(tl f\gleglgg g%l{al'rt{g&? énlaﬁ ggvg under the
Inﬂkeﬂcy! oagcavﬁhﬁemghabnr@rlamesml@ 50de theplutadity f eelf claaning filter
%#e‘rﬁ;’ilés 45, h?&lgﬁwoﬁ_tmaa{uﬂ? g?ﬁ\?% édl eI'h@éc E%‘éﬁlhé{ eRRRiSn Hhay be

er a fromdri ed
pwdmrmgh a fing stgintass staskwire ﬂ%h;ﬁlte?ﬁ mifoRfoseenner tae pirquption

b&)m '199' As, %ﬁch tBREGetS tiRe GHRRAbAGuSD! 160 B Pafield! dddghy is
m|n|m|sed The cwculatlon pump 160 may operate like a venturi pump. The pump
160 may have a region of reduced cross-sectional area along the flow of the
cleaning solution. Due to Bernoulli's principle, the velocity of the flow of the cleaning
solution is increased after the region of reduced cross-sectional area. With an
increased velocity, the cleaning solution may be propelled against gravity in a
supply pipe 162 to the filter assemblies 52. An increased velocity for the flow of the
cleaning solution may also increase the velocity of the cleaning solution being
spurted from nozzles in the filter assemblies 52. A stream of air may be passed into
the cleaning solution either prior or subsequent to the circulation pump 160 such
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circul ate a degreaser/water cleaning solution in an
exhaust hood system 120. There is a circul ation tank

was®s0m3s3 he contai nment of the degreaser/wat ePCT/SG2004/000424

cl eani ng solution. Wen the | evel of cleaning solution
in the circulation tank 150 falls bel ow a
pre-determ ned | evel, a valve 152 opens and water from
an external supply may flow into the circulation tank
150. The valve 152 may be a baII fl oat valve. There is
a supplenentary tank 154 fof® t he contalnnent of

RO E RS g S peifly CUBRATIAR, oo Aoirkoifa FR¥attoeBRsiing
$aiution My also didtireeeddinlg the degningcsoldign. AI ternatively, the
di spenser 156 may al so di spense degreaser when the

val ve 152 is opened. Preferably the ratio of th

Aiteyr thastbeaning waltlien iss spriayec #orhHigeneazies: TGIOtftSte'P igpthe filter

%ﬁ:bﬁésegﬁ r?&'ny cibariflg SERAYE TS 8EimUulAied fH SRANSSS |n15&:h filter
cease di spensj n%aggﬁﬂeaser when th$ val(¥e 152

asseubly 52FI’£@"Q£@§P‘H'Q§ oty 2 FetyrRdiPe I G4 Ungey t’ewf"ﬁﬁ‘“ﬁs of

&r%&npl%ftﬁé Q:lrguléﬁdhl tﬁﬁk HBb Wheh aCprbadtemiinédiivellib @acH bieamber of
val ve 152 bX be cl osed once the | evel of the cleaning
A HELRSSeMtY, 308 IMR8% tank 150 is filled to a

predet er m ned | evel . Wen the exhaust system 120 i s

A M e sreaPed < onteti ety i, s 265 9By sk v
theeboftbmrcelthe woufatneetafnkcllseaauarmecﬁnpntatterTmssren*bt@retgnls_250 may
hgr Ourglﬂcl?r\e%ll %a%? ﬁttzljm ﬂﬁt rme&ﬁ%te nﬁllaﬁ@@é e%ﬁla*“i%)@f the

f1ne stalnless st W re mesh
mclurteerbapeuo@thetqvcelatm fanly 19 waste @|P8t1|5§ﬂ"Wﬁ)°l3R§'9d ajpg pre-

5#8“11an@[%@§0%?0® hige Ebc?d?r#ulﬁédl Bl‘écﬂﬁl% 602 drbiPBey Iéﬂ/éii kréinGthe

%IS mnimsed he circulation punp 160 nay
em‘eﬁﬁeo |th¢<@clmeoléa¢§99fths@wﬁ!'atrpﬁéa%“rﬁ? 160 nay have a
regi on of reduced cross-sectional area along the flow
of the cleaning solution,

ta Bernoul |i/ .
Binendioleus! aHGe Henabs Bylutan 1 Frufaior kel geRdsg heion
8P4 dtdiiyel Sipé NST, RsE@ihgadolution tirnthertaigh 050 ol fiomdagteitl it reaches
g]rg%?ﬂlieg i opal area. 1%¥th an increased velocity, the
g" S6IARNHT MBS "Be propel | ed against gravity in
a supply pipe 16 2 to the filter assenblies 52. An
ygi(a:ra ?@%ﬁgtwveeér&?daﬁMegto{hetcngu%%o‘?\v\é\ﬁferﬁ ‘i‘&s FAéa EHé' &&tloned above

SO | ncrease ocity
tHecexthiangt sy;sltegmm@ﬁ gbe mgrangement of the system 148 would then be to

employ a circulation pump 160 where the flow of the cleaning solution goes against

the force of gravity.

Figure 17 shows the process flow for the cleaning solution circulation system 148.
When cleaning solution in the circulation tank 150 falls below a predetermined level
(200), valve 152 may be automatically opened to allow the flow of water towards
the circulation tank 150 (202). Dispenser 156 may automatically dispense
degreaser when water flowing towards circulation tank 150 is detected in pipe 158
(204). Water and degreaser then mixes in a preferred proportion to form the
cleaning solution (206). The amount of cleaning solution remaining in the circulation
tank 150 may then be topped-up with the newly-mixed cleaning solution (208).
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spurted fromnozzles in the filter assenblies 52. A
streamof air may be passed into the cl eaning solution

W@paok®er83pF i or or subsequent to the circul ati onPEUEE2006000424

suchthat the pressure in the cleaning solution nmay be
mai nt ai ned. Aerating the cleaning solution may al so
aid in cooling the cleaning solution. After the

cl eaning solution is sprayed fromthe nozzles onto
filters in the filter assenblies 52, spent cleaning
solution 'S accunulated in ¢hanbers in each filter

ﬂb (ﬁélpg %Hléjﬁ(ﬁl %l Balith e lﬂﬁ&kasEQﬁBﬁ&h\SZathFcﬂgH rs'i]F;ﬂy Rfpe

nce of grav he circul ation

1t62n¢leaﬁr®g siletiondrqom ﬁ@e:.lreulﬁilqrefank é@%mav Aow ite a sigtiasiop PymP
19660(51 %Feaﬁ‘ﬁmx Bé p §séoﬁﬂfohlﬁg cle-Ehﬁg RSkt éltr@r pnor or

reas er contam nants W t cl eani nﬁ sol uti
anbsﬂquleeii itk thep cirquatipn trugm 360 tsHeh éh%téb? AesSHre: iBnie 1 pning

s%ﬁjtlﬁrlw a?:lt)é)htaﬁﬁé?ned-m@réﬁh? Ghe albhiiRg b@tkonlbBy BRY ahtbiv&odling

I nc ase such that reci pitate accuul ates
thecleapjag sphijopf Thengleaning ?ﬂé&!&b@éé W‘a*?%épré}’erdgﬂ?’at%ﬂes in
tfa@?ﬁerlggs%rﬁblﬁsﬁzeoﬁﬂopmteléﬁ]w fiker ﬁf&:’rﬂbgesm%tophtemttam the
et erm ne w t he accu ate
e b B o BB R0 RIS Apoers
iR@Sen filtert éb%embrycaﬁ aid may tflawkto 16€ CIrcWEﬂnnttdmk 156vtbrough return
§ heé@tg]ﬁm f érﬁlplljjrg}:c gleéﬁlgtgrn%%lu%oﬁ %%J:@e%g%npl%%{%rr%ﬁlgd amount

iA Glattt cleaamber (2h4). VéirdoetS0a walsle mp@\nb@m themwrsuliatlorr*@ale AaQ is
‘geo%ﬁ%é] eﬁrgh#)lté}% rb?eéye |J§t%91§n&llﬂl%n%s ouft t%u@# 1Ry Radtt \fpe

He LT reu system 1 ma

158sihus teresingabaiseble lgleasipg ag@tlo&%tf@rﬁlrmletlorrmétem 148 (216).
arrangenent of the system 148 would then be to enpl oy

a circulation punp 160 where the fl ow of th clean
Alblparts onf resh  agjbidiraningh dltero @seenahly gP4VNRY, Peridinan 'ﬁ‘g for
PERRREE PAACESS clbhiiMy fflﬂér b&%nﬂdlyé‘azllrﬁ@ srsbute mtrofitted into
C|rculat|onsst?m148 \When C‘&ﬁhh?’ % riulégfor
eXisting kikehesnhqogs iof 28 gPPIQPIIdte e Frege “ﬁ&f W
&iiple, nuidd ol Boe. may be automatical ly opened to allow
the flow of water towards the circulation tank 150

(202). Dispenser 156 may autonatically dispense
Whgmema \Waen beat ededdribed nip ttbeafetegaing cdesstiption tnsgfrrred

Qodlment%to“af% gre'sgntqh\%%ﬂ&éqt will be understood by those skilled in the
technologies concerned that variations in details of design or construction may be

made without departing from the present invention. The present invention extends
to all features disclosed either individually, or in all possible combinations and

permutations.
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(204). Water and degreaser then mxes in a preferred
proportion to formthe cleaning solution (206). The

w@pewsnts3sd cl eani ng sol ution remnai ning in the PCT/SG2004/000424

circulation tank 150 may then be topped-up with the
new y- m xed cl eani ng sol ution (208).Wen cl eani ng
solution is required in the filter assenblies 52
t hrough supply pipe 162, cleaning solution fromthe
circulation tank 150 may flow into a circulation punp
160 (210). A streamof air Hﬁy be passed into the

ing solution either prior or subsequent to the
circul ation punp 160 such that the pressure in the
cl eaning sol ution may be naintai ned. Aerating t he

£l ea% Q& a%] hd ﬁ]fér BEenPRr Bsdini dh é’)‘(ﬁé’ust @Qstér’ﬁeinﬁllj@ﬁ@' ng

sol uti on. e cleaning solution m pen be sgra%

f r omaneasingier placerpgntin ‘lh?@Pthafg@@rﬂ!ﬂ Wsthg sagipg Gontpining; o
in the filjmst@gsenblies 52 to nalntaln t he
serviceability of the filters (212). Used cl eaning

sol uti on n§eWBd&8{Fr ed in chanbers in each filter
assenbly 52pardigr fmwat:émnttaujédeat i the ehsihg tmprteseanit ald€aning

hr ough return n t nmount o | eani ng
fﬁs"ﬂx‘t’ ﬁ?’g‘dll‘i'p@?g it Q@hg?ﬁﬂ@mﬂ 8?‘2 PH fhoé'&l ﬁ‘g r?lé oh tt“r?c each
chan‘wmlt(réiﬂ.y%f spfh,emeﬂety foadmaensmnp)fmwdjyﬁﬂun thet ¢asing and onto
I ation tank 150 is opened, precipitate of
é 3/clean|ng solution flows out through the waste
pi pe \ﬂ:B@emtthetpluraélbj\nfrsgfay@llﬂs’faL@T@tﬁzdr@a'ﬁt thepelganingfiuid of a
§iok % 'c.ro bt \lvﬂ{]dr%?ﬂﬁsegﬁ &égntﬁ%gr@tt tdAI’otm %Fntbﬁ\e@ droplets in

eac er assenb

eani n
memmw - wmremdﬁnfen Hikerind e Re0R ) AR PR TEPIEfS the
é’rﬁ‘n Mt ot dFEDlet8 oM thE spral bafidtst ed into existing
C e

n hoods of an appropriate size with the use of
fasteners such as, for exanple, nuts and bolts. Wil st
p her epnk@f claRifg (ﬁﬁé‘rﬁ‘dss@ﬁﬂly la@ cldirfed mrce@ml N gheasic thefdarr@nis a

referred enbodi nents_of e@% sent a rtt t| an
HLESET

plrality f W&eértgil%%ﬁtﬁ,oqqqggg he ex emis bpertatlonal

technol ogi es concerned that variations in details of

ges' ?‘rﬂ? f pc:f %Emif{qtr ! 'aé’s% a? t?]ﬁfé?e%emv(\flatn?olukmhg?é?ﬁme’ Brier is

Tom I 'nven i'nventio
el)dabledsmto othal tasirgata rmz@tell @cl@@eldg evhérerthe rexheusiusiisiem is
I possi bl e conbi nations and
a ions.Clains 1. A self cleaning filter assenbly
for use in an exhaust system i ncluding:

4. A self cleaning filter assembly as claimed in any one of claims 1 to 3,

wherein the barrier includes baffles to retard the air flow.

5. A self cleaning filter assembly as claimed in any one of claims 1 to 4,
wherein the barrier includes at least one chamber for the containment of fluid.

6. A self cleaning filter assembly as claimed in claim 5, wherein there is a

conduit for fluid drainage in the at least one chamber.
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a casing for placenent in the path of an air flow, the
casing containing: a first filter; a second filter; a

wh2005i028353 or pl acenent adj acent to the casi ng POI/SG2004/000424

prevent a cleaning fluid fromdripping fromthe first
filter and out fromthe casing; and a plurality of
spray outlets for dispersion of fluid within the
casing and onto the filters, wherein the plurality of
spray outlets create dropl ets of the cleaning fluid of
a size able to conbine wth” dropl ets of a contam nant

jof fE%IP&gQ ﬁ%l%ﬁ%@%ﬁtﬁg'é% & %ea' 3 SyovhaRe cikiRs 9 @ 6,

the first econ ter ‘captures

wheogih each sxfrayt dusles slispgrees dxid VﬂWoan?répﬂf belyeep shdyt rgrees and
oﬁfy@}gd%ug{gﬁ@, egleed Self cleaning filter assenbly as

al ne ml wherein the barrier is a plurality
of louvres that creates openi ngs when t he exhaust

gyst %élﬁcl@&ﬁ{gaﬁlteﬂ“%sen%ly &5 §I§|nﬁed$ine@éihﬂg ivhéreiareach spray
assenbly ["ai med in _claj ’H} réje{& the barrier is
wtlreh%\meéseﬁﬂwsvw%a'ta@.qﬁgn% Bundredig B&*Png when the
exhaust systemis oper ational. 4. A self cI eani ng

filter seml one_of [ t,0

g, oo aeprind ofier fasreriy ameaie B2l pfe s e 8
whdréih @ach Sprayoutietfis sélectad figmfd groep obagietsdonsising-dfas fndet
[ one f claims 1 to 4, wherein the barrier

in
Y a&gng&zq east one chanber for the containnment of
fluid. 6. Aself cleaning filter assenbly as cl ai ned

Ld]adlglsm %Ieamgrﬁ ar 55'3@11}18!8' as @Iamm Eny @he chf lﬂléﬂns 11009,

I nage in | east oOne chanber.7.” A sel
wlhearaln|th@cleanlngefiUIdSB@lﬂﬁﬁSyN%%r HdA H%EH ASEr fhg r%‘ﬂ’é’ egatio in the

,ffa}ngé L§06 wherei n each spray outlet disperses
d Wlt an arc of between sixty degrees and one

hundred ei ghty degrees. 8. A self cleaning filter
fpsenblsyy %ﬁ;amh@lmﬁd aseerﬁb@lam aamhaheany @achf slpiay1 to 10,

ogé{lelgt as (I;T‘tgl%?spray ouﬂets are on an mlé:t Je c% fi Itbe gec‘:‘atgd ﬁ‘glq the

group conS|st|ng of: first filter and second filter.

12. A self cleaning filter assembly as claimed claim 11, wherein the plurality of
spray outlets are located at each edge of a filter selected from the group consisting

of: first filter and second filter.

13. A self cleaning filter assembly as claimed in any one of claims 1 to 10,
wherein the plurality of spray outlets are located at the middle portion of each side

of a filter selected from the group consisting of: first filter and second filter.

14. A self cleaning filter assembly as claimed in any one of claims 1 to 10,
wherein the plurality of spray outlets are located on opposed corners of a filter
selected from the group consisting of: first filter and second filter.

15. A self cleaning filter assembly as claimed in any one of claims 1 to 14,

wherein the plurality of spray outlets are located within the casing.
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9. Aself cleaning filter assenbly as clainmed in any
one of clains 1 to 8, wherein each spray outlet is

w@ei0sotrsse3 from a group of outlets consisting oPCT/&GI0aK000424

jet spray, and a nozzle. 10. A self cleaning filter
assenbly as clainmed in any one of clains 1 to 9,
wherein the cleaning fluid includes water and a
degreaser in a required ratio in the range 1:10 to
1:50. 11. A self cleaning fjlter assenbly as clai ned
in any one of clains 1 to 1%{ wherein the plurality of
spray outlets are on an inlet side of a filter
selected fromthe group consisting of: first filter
tnd Feseliciganingeiiter Eesembly @sf cldimednin Ry enet e claigsehild 15,
\ﬁ\'?ér&\ ﬂ%é’rﬁgm&l &Jnﬂ'ﬁréés at'B&%: 8h8 chalbdt wihadt ida¥t 6He IseiedMerein.
outl'ets are located at each edge of a filter selected
fromthe group consisting of: first filter and second

filten seliélearﬁnéﬁlltér éé%@rﬁ!ﬂy R¢ claihé®in ASHEINHerers thel pharaky of
In any one of Clains 1 to 10, wherein the plurality of

lepres arsi e insa H?’@CW"%%HEQE‘“S'E‘ the middl e portion of

each side of a f| [ ter seI ected fromthe group

consi stin second

BE1'T A rhilehy syblenblor gk e #¥ e St Arain e aetiopoy
.ﬁua(u.f@ 1 to 10, V\herel n the plurality of spray outlets
are | ocated. d~3ed corners of a filter selected

fr omd A '8Uﬁan oAl sting of: first filter and second
filtercirdfatioApsmpf cleaning filter assenbly as cl ai ned
in a r

spr ayERfe o daEh shdorkhetcl o8 Fhéhrl e ¥ Bt e flcs
iolteeasyistenfi [ ter assenbly as clained in any one of

claims 1 to 15, wherein the barrier conprises at |east
one chanber with at |east one baffle therelp 17, A

QI f Alciaviptip systana@sciaimas iy claim I8, furbar ngluding;atyleast one
VAN B iconirBiahdfisl of witér o thedirestioarnank.i xed in a
particular orientation. 18. A circulation system for
fluids into at |east one self cleaning filter assenbly
pmcl ualicirgulaorcéystanh as icimédinksithandaim 18 or 19, further including a

supplementary tank for the containment of a fluid constituant.

21. A circulation system as claimed in claim 20, further including a dispenser for

the fluid constituant.

22. A circulation system as claimed in either claim 20 or 21, wherein the fluid

constituant is degreaser.

23. A circulation system as claimed in claims 18 to 22, wherein the fluid is

cleaning solution.

24. A circulation system as claimed in claim 23, wherein the ratio of degreaser

to water is in the range of 1:10 to 1:50.
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a circulation punp; wherein the circul ati on punp
operates as a venturi punp to circulate fluids in the

W@ yasem3s319. A circul ation system as cl ai med i PCT/BG200%/000424

18, further including at |east one valve to contro
the flow of water into the circulation tank. 20. A
circulation systemas clained in either claim18 or

19, further including a supplenmentary tank for the
contai nment of a fluid constituant. 21. A circulation
systemas clained in claim?0, further including a

| spe fluig [ t i ' | by
£yt e Rlbh, e 2 Utin AR Cli 20 yhertin e Culcl BhredSer
tomeatérdisl@0consti tuant is degreaser. 23. A circul ation
systemas clained in clains 18 to 22, wherein the
fluid is cleaning solution. 24. A circul ation stem.
265 clAjcivewlation yBtemaS slaimgdinepiy O of 9RIMS tcblé%r%%’? a
R NP dffer ihe drB@atich ik phsddd ihid the Mllds2ih thefsystem.
circulation systemas clainmed in claim?24, wherein the
rati o of degreaser to water is 1:20. 26. A circulation

%St em aeultion awief? Qas_&ﬂain?ﬂ&n @ﬁ)r/] ohaiofrslaibs 1® t235, wherein a
rein.a stream. r ter t r ;
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