0

15

35

also

WO 2004/ 016988 PCT/ S&003/ 000190 1 Sel f-d eani ng
Exhaust System and Method Field tithe Invention 5 The

wo M‘f‘l‘é’% nd mothod and 1ot ers particul arly. FERSHAHIRSE

and net hod and
excl usively, to a self-cleaning exhaust system and

nmet hod for use in | ocati ohs where an exhaust systemis
used to exhaust vapours such as, for exanple.
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i ng "R i nvention

|nclud|ng COo0 10 I no. The present

may al so be used in oil recovery. ackgtoundio the

Invention |I) Exhaust systens including exhaust hoods
many i ndustries th renmove 15 polluted air

ar.e
F?'F&ﬁ#’ﬁimf‘g"%\rea This may include the manufacturing

and chem cal industries. In particular, they are used
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This MO SE e Lalinsy. MRLSLRANS bacteria in the cooled and dried ol -

a major problem in a commercial kitchen; and increased fire risk from the oil;
ineffeclive exhaust operation leading to grealer workplace health and safety issues;

and increased pollution of the atmosphere.

Cleaning exhaust hoods and the filters manually is time-consuming, tedious, and
labour intensive task. Also, some of the flue and/or ducting may be inaccessible for

cleaning.

“There have been many proposals for self-cleaning using water curtains, water baths,

or sprays. Most have the problem that they cannot be operated during cooking



or sprays. Mst have the problemthat they cannot be
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i mprove the elimnation of oil fromthe exhaust air to
at nosphere. Summary of the invention 5 In accordance
with a preferred aspect of the present invention,

a

there is provided a _sui xhaust system i

probrese Wit of i mesiguichant B Gpe P MisPadibe s
iftovethe bifninaBOrPdrlinen theleehapstialr thihospberet he first filter
for providing a first cleaning spray into the air
flow to enable the first cleaning spray to be drawn

Swinancofithe lavertionf ace 10 of the first filler by the air
flow There may be a second spray neans |located in the

path after the first .filter for proyidi ase
o8 B presept ayeziin. 1p 5
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e second spray outlet nmay be at |east one

nozzl e. The sel f-cl eani ng exhaust syst.em nmay have_an.
ThéEiRanahing spdy isipidierably apist spray ioenabipiviter dropipls ig combine

I}Qﬁ?& %@H@Hﬁ&h%{'ﬂé b&ﬁ%m;éaﬁ.taﬁﬁmmuﬂipiemdta&ﬂwe .
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mmm%ﬂ'ﬂ@%ﬁ'ﬁif’%”@ﬁ%ﬁ?’ A ha Frean |tq'!ﬁe r -'ar
I'l. Both the first and second filters may be
mount able to the baffle and to either the front wall

me%qtt he rear vvallﬂ'é;rqrégre r&g%‘?aln?g} @p%ewﬁétr%;q%

aueaﬁ&;éamztehe front wall rearwardly of the baffl e.

The plate. may have an upwardly directed projecti on

ext endi ng between the baffl m% f t
The sgif-pleaningexhast YstemJpay iy a'ﬁsgﬂpwarg'lgﬁp a%nplel ght

mmlwsmmmm tlmemwaﬂ gn%themet w3l Jherpimayer
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and th seco%e%%z%ﬂégbgbmrmeﬁgﬁ be

walt a@Fé Riae el / 'ﬂﬂa&ﬂ:ﬁ@( also be a plate extending forwardly from the rear wall
forwardly of the baffie, or from the front wall rearwardly of the baffle. '

The plate may have an upwardly directed projection extending between the baffle and
the front or rear wall. The projection may extend upwardly fo a height at least as high

as the mounting of the Tirst filter to the baffle.

The first spray outlet may be mounted on the plate, and the second spray 6qﬂet may.

be mounted on the rear wall.
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3 The first filter may be inclined with respect to the
air flow path, and cover the air flow path. The

second filter may also be Wned with res%%‘:’ﬂﬁﬁ%@@?"&“

filter maybe at an angle of inclination to the air

flow path substantially 2he sane as that of the
second filter. 5 The self -cleaning exhaust hood may
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capiyreat e for preventing the-firstspray from noving
against the air flow. 20 The plate may be nounted
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path onto the first filter the fist spray being able
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OW bef ore e first frf'?gs:3 The frst spray may be

_ me@#'&m%g the path under the influence of the air

flow and 30 the air -fl ow causes at least a part of
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fitter, and for being

dravvn under the influence of the airflowto clean a

d te f rd
S S o et g g e

the alrﬂow causes at least a part of the first spray to pass throug

There may also be provided a second spray into the air flow after the first filter; the

secomd spray may be for cleaning a second filter in said airflow path after said first
filter. Alternatively or additionally, the second spray may be for cleaning a rear surface
of the first filter, and for being drawn under the influence -of the airflow to clean a

second filter in said airflow path after said first filter.
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The first filter may be a relatively coarse filter,
the second filter may be a relatively fine filter,

the first spray may bearelatlvelyflnes S&E}Wﬁ(’

WO 200388 spray may be a relatively coarse spra

10

15

30

35

first spray may be froma frst spray outlet and the
second spray froma second spray outlet Each of the
frst spray outlet and the second spray outlet may be

TR v tR RPN B P L ey 8 6 rBRAE) e
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plate may have an upwardly directed projection
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the cont am nant to form conbi ned droplets, and to
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The first spray outiet may be mounted on the piate and the second spray outlet may

be mounted on the one of the front wall and the rear wall.

The first spray may have droplets of a size to combine with droplets of the
‘contaminant to form combined droplets, and to assist the combined droplets being

captured by the first filter.

The nature and mesh size of the first and second filters, and of any additives to the
sprays, is preferably determined by the nature of the coniaminant. _

Description of the Drawings
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in order that the invention can be readi |l y understood
and put into practical effect, there shall now be

descri bed by way of non-limtative exanple %%lf§¥3 ?{H’
5G203/000190
| )

WO 2004836888 ed enbodi nent of the present invent

description being with reference to the acconpanying

5 dhrsbative drawings inswhich: Figure 1 is a
schematic view of the operation of the self-cleaning

exhaust systemof the present invention; F ure 2 is
a vertical cron-se | viewof a first preferred form of
In SRief hatiRanenon carbbesrehdiy shddnsdand 2ad pulinp prgclico! effest; ihere
epbodi nent., of, th ﬁmatiwie L QFk 5;& Held embbdimant
ﬂ@@%@ﬂﬁ&?ﬁﬁbgbwag’ﬁ?é??on quﬁsg$%?§¥?ed formof the
of tienpressyinention] thej deseription keiag with fgigrgice to the accompanying
BStbes ' /i ew of a second preferred form
according to a secondenbodi ment ot he present
invention; and Figure 5 is a perspective viewin
Figh 1 is @l schewiaBivvitpw of thislupefatomeidiie Silfenlnaping exhgst sysiem of
Descr.iption of the preferred Ernbodirnents To first
the presgit Vgt frgure 1, there i's shown-an §irfl w0 t h.
Figore {2 iscuivepiicaberossisestional iy gf 3 drst Pfﬁf%ff-d?f"%f’@ﬁ Eeaping, o
w&@-}.&ﬁ%ﬁ&aw&mﬁaﬁﬂe&m@mm n path 10 is
afirst filter 14 for f] ' _ ' .
Fﬂﬁﬁ?ﬁm%’ﬁsﬁfméép}eﬁﬂe@% tﬁe{gg{a?ﬁ% rntg; t
Figiire ¥ 0o pertidal dross-sEoliont vieve pf & sregndprefeed i agpping 1o
sechWBHBlRL dPhOplserk M sho onl y mi nimal air 1
alrtlow 12 does not pas , ' plter 14. 25
meﬂﬂﬁﬁﬁng’"&%@%ﬁ filter 16
preferably substantially the same as first ter 14, so
%M%mmmmh&ngeabi lity. Its mesh size nmay
the sane as first finer 14, or may be smaller. As
the majority of the oil droplets wll be repove k?%

To et refer iFiguré i sthérm tiseshown anairioynppth defing by gn ﬁﬁ%ﬁ%& '
ol i BBl e lfedsbdr driowsz. 11| ter 14 as the ri sk of
ogging Is significantly reduced. Mist preferably,
first finer 14 has a 30 relatively coar,sgﬂﬁrrgiﬂ s*’eé;e,.

Moustadiinpothafds 4 imiditer] B faeflieging entaningdis, PTGy AR e
mtd?ysw ingtirBughdatif $0. Ofheeehsticduliesubstantidiiyt éxenpleieh bloply e
ol each fjlter. L], ature of
poin S5 SORTPEREL At =Fig 2 ek DR BRon Rb Aol U 2
cl eani ng solution basin or tank 18 may be operatively
,m@g__@,gﬁmh ﬁgltom& 13 E sdébnd Tier 163beftrabl siiStmtisllytibe aameag;hicd)
to pat , .. as, S L Rad :
st i 1o v G RPE R PSP, IRaRRk A b BT
first fa@rstsor ayhesmalierp & thamaipity ptibe o Agpists wif Be ﬁ'i"‘\)(%‘? py
or beldShlstinfer 18, SREMEMEHE ri5ARSE a epaRi nesh S thaa fistiltentd] 26
are brquided L1 om VO 290440058 BreRSeiyS FRAMRLOANR

as the risk of clogging is sign
relatively coarse mesh size, and second filter 16 has a reletively fine mesh size.

However, the nature of each filter, and the mesh size of each filter, will be determined
by the nature of the contaminant {o be removed from the air flow.

A cleaning solution basin or tank 18 may be operatively connected to path 10. The
tank 18 may be attached to path 10, as shown, or may be separate from path 10. 1f

| separate,- appropﬁaté- connections such as by hoses, tubes, pipes, manifolds, and so

forth will need to be provided. Access openings 20, 22, 24 and 26 are provided fromi
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6 path 10 into tank 18. These may be direct openings,
or may represent hoses, tubes, pipes, manifolds, and
so forth. Located in or adjacent tank 18 'S{"?{{ﬁfﬁ%ﬂ&ﬁm

WO 204/0169%8 | onal | y supplying a cleaning 5 solu

t hrough pi pes, tubes or hoses 30 to a first nozzle 32
mounted in front of &st filter 14. Nozzle 32 may be a
single nozzle a plurality of nozzles |n an array, an

out | et manlf dwth a

P@'P\&Q\EF"?’B%@) T’ﬁ%bﬁl’%d%%'leq\épa{ p% of nozzl e 32
. Inanilokde)\and o forth.i ne spray 40 of water (that

optlonally contai ns cleaning solution 26) into the

airflow 12 in front of front surface 38 flrstn
Lobitbd b orLadament taek 1 1o 3P 4§ O] SRIOISPURRYIG L PTG
Mmmmezmmmmmce

WW I\/let 14, 5‘?%&?"5%;'&?%&% Phed

firsd files [if-n ol 4
mmwoﬁmwmammﬁeo@mév Z!'begi'faeﬁed

A d ?ﬁw Ridler fhat oibhaip eorftaing tlehi
dﬁ‘?z%'fglsgw &’2&1’&%’0 surface B gt and #1at a”?e4 my
sohdtion 76)otp fineairies 12 iy frpnt of fiprd suriage Eﬂﬁ@%{'m'{he pressure
mﬁ‘@:@brbﬁﬁmbw Aforissupsiaftiallyats somplste front gurase 38 of it

S ay wRL ?W% Oow dgal nst ggt&%g;j;.;%:%{a

p'em ammpmygwamw 40 i!*&P'H heye ’f’
B\Cailfib 12 lofito siiflace 6 ailociitier tnip thusf desptswdice 3Br ay

Wf%}ﬁ%de dto direct
e'g"ﬁmallaﬁ %%@uﬂﬁe al rﬁeé%@wng

mwwmmmmsg
paémgmg n:eqongada B havspriiiyﬂo
" wﬂ#{%t&gﬁk %?ﬁw%;m}eﬁéd% %emﬁny';ﬁr 263pBGi LY
aBﬁ'ﬁ'S N, ?a\yl ng ca

14, 3¢ pital cost, and runni ng cost

caphuedwame@aces the anmpunt of cleaning solution
required. 25 The cl eaning solution may be water or,

As the Sfowab ||$/beutd'lﬁeﬁ leesistibe el sprayc9 qﬂ?‘@ wﬁﬁw@gz@"ﬁﬂﬂm

tel . '@Méﬁwe i§ ¥dubes Thbaizeaini 0
“%)’“ﬁ’g‘%ﬁ wtab ratiro.t J ndn

M“‘ﬁ’l‘ﬂj@ﬁ@‘ﬁt‘l ang Q %g €00 |ng

m&gﬁm
amolkt Of 8&MingRbli@Tratjlinedt he ratio is in the range of 1:10
to 1:50; nore preferably 1:20. The cleaning solution

%%Wﬁ&gﬁ@w&@r&h%eﬁaw Ithe aéa;ﬁﬁgesonmm s miztef i n
I r or X | S
water; apd Zcfereaseh i af%‘mi@a"go .%’F]”n@af E b M o
depeiihg @n| thie ahgbasee usad andahe off wsed|dybng @%@{?ﬂnsmwsr he

p.ef%i%g}ﬁg}d%@ &Hlm,tofsa K Brlefenably T:oMt T dhsning
_.som@g e ng SOl 51 o rraﬁ?/w %t%m?naﬁts ih Ye SARFOIS For

on may contaln

lepend o,

tfrnaé bottamisarits iecrislicathel t:leann@ecé‘ém 3oy, be alkaige {9t he

only %1 1% Lleﬁ{ n%ldéléostc abSARRAND Yorthindhts OSimiiaey, fop iiyind O
contaminants, the cleamng solution may be acidic. For gaseous contaminants, the
cleaning solution may contain neutralizng solutions and/or gases.

In this way the first filter 14 is cleaned by spray 40. The spray 40 wilt also combine
with the oil droplets in the airflow 12 to form larger droplets. The larger droplets wilt
tend to fall from the airflow 12 before contacting first filter 14 and will drop under the
influence of gravity to the bottom of path 10. Also, the larger droplets wili more liely
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droplets in the airflow 12 to form |l arger

with the oil
from

droplets. The larger droplets wl|l t'endtofall
the airflow 12 before contacting first fitter and
i nfl uence of gravity t'%F"t"W"”mﬂowo

WO 2084/0169880p under the

bottom of path 10. Also, the larger droplets will nore
l'i kely WO 2004/016988 PCT{ SG2003/ 000190 7 be captured
by first filter 14. Wien captured by first fltter as

the oil dropl et till he t
vt i 1 Woen i i o BT S #E

nuﬁi &amfe gnafé)wtﬁte %&&4 efeysm aeyaéted oarby mmbgrems inf thew
owmn firs Itter u
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mnamhm@mm e¥fPces of the
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o Ao Ly e 4

eormmét@ msﬁsmteu 4 Bydieying Peweray 40 infeont pitae 'Fﬁ ft'tﬁfeﬁ 14
BSGn & th iRt Bier 18 |uﬁt%rll% infieglcd bfUBe air

%@gfl nuous coat s thﬁﬁ}urface qnfg.lr Jié%péﬁoag"et S

- Bowy 17| ang thus

the fweGilesar ay 40, particularly relatively fine droplets,
may pass through first filter 15 14. They woul d t hen

be carried by aIIow12to se o&%fllter 8 .Erilter

MMWﬂ%m rranner
MﬁmmmmMﬁmmmM%

myﬁﬁ?s%usnﬁmﬁw%@%ﬁ{“ﬁﬂf et e

combios wiinpriels oF coptpminapts cap uredsby
filters 20 14, .16. This prevents the majority of

[RpRY 4D3S aptded BY fitegs

S'f)a&equmuctl ng. Wt h fi rstn§ l‘heer H. kg
14, 16, iy RIpYEPIS the peaiony; of fo8 W"‘gﬂa neegyng %Izﬂ%a@s er
guwé@emwbt)ng tViith fisst Gitbey 4 fbieng em%ﬁ%%ﬂ‘%%&ﬁ

Eebdtiiitertidtbeing i 500ileb paB
mes'fﬁe opeﬁéng SI Z:E;ﬂl E{esec (rjﬁtfl tter \g:(gwm 16%523%
oRging, pize, iy operatl ng
methed RPBE0

0. aa%hmenmhm:i aRPwﬁﬁ@ta)t ﬁswpsrab% Ashrpe

| ggfi ' X?'!._QI_%,%F@%Q ShdniEngant s. Al so, spray 40
W C%'?z}? I'rs itte‘rggl4 so that when droplets of
contami nant contact first Mer 14, they will conbine

Also, $bra{ 40 W coskerirétiitlerciid ss;ﬂnaiyrhﬂmdraﬁdspf eptaimipait fentackiirst 4
f Soéﬁ, choledonl fiert 12 el

m%%\?“&‘%%@?@ﬁ o%gfe msﬁgpl i ed by pipe. o?r

the influsnee gigravity prdhbe %Wlbﬁé%f“‘?i’gpn nd first filter 14 to

spray cleaning 36 solution on to rear surface 42 of
A sechivd Bdzzibiak tsapplidd by fihe oshese HEL mayDe| provided behind first filter 14

| to spray cleaning 36 solution on fo rear surface 42 of first filter 4. The second nozzle

34 may be the same as first nozzle 32, or maybe different. Preferably, it provides &
relatively coarse spray 44 over substantially all of rear surface 42 to further assist in.
cleaning first filter 14. As the spray 44 is against air flow 12, the pressure from pump

~ 28 will be higher to nozzle 34 than for first nozzle 32. Any spray, 44 together with

captured oil will drain down filter 14 and surface 42 and pass through opening 22 into
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' a prefsapmbg03". fesh thefR S|

spray 44 is against air flow 12, the pressure from
punp. 28 will be higher tg nozzle 34 than for first
nozzle 32. Any spray. 44 toget her with captured oil

taz\"m;a'mg&ibgéggm fil ter 14 3 %J%%%&é@ﬂﬁp%&;%; :
fibCte, thEZ \ anre@ fdﬂ& c&)&amﬁat)ons somg ¢f spray of f
e o S b D ot & e

sired f

cosmém wmwwﬁiamwtsmmgtmﬂ@w sregnd ey 16, Theeq

ai nflow $ bbibRY sedéid fitetTfEhaTmay fiow doamt
“’B'F"@‘k) ﬁaﬁh %ﬂé vvlth @roglgvl e%pr%om%trbgnts

sehmﬂ\ﬂm&mﬁwwﬂw
ggcgpj%s;srray fan from airflow 12 before
second filter or rmyflowdovvn-' second filter

16 under the i an uence of gravit Al ternati ~the
PuﬁﬂmawzbermmbmudMﬁeaﬁfg 5‘\:%% ?"%‘?’éﬁ%%
padBnisdsiiRete is afiowt 1R hais woy e

Pu %é Yy
c.em@#m@“ peiog ”'%V&%é@ie%pl iy L%S':"éi;‘;"
m%’%*&'}‘g’&gl n?ﬂpendentl Mﬁ@ﬁgﬁgéﬂmﬁ&ﬂ mjb'm@drmy
cither conternipantorgnaieg 2097 2t 8 e, g‘”"a’g‘?ﬁ’%'?’% %en
mewmmMammer

?E '35. no cooking or other ' action taking pI ace- A
te punp nay be used s for second nozzle 34, OF

desired, to assist in having the higher pressure at
gigoeing '

hﬁm£4416baﬁnkndzdhamsmmnmwﬁﬁavwﬂg‘Wﬁ@?@
L,;gi,,.g,l Wiy e vsEinGmer i1a,016ap dnstincorase
m&%ﬁﬁ?ﬂ&]g |s s@% and thus smaller nmesh sizes may be

;- 16 to thus increase 20 the
effectlveness of their operation. Fps 14, 16 may be

ﬁ,,%@ Pgﬁ,%(%@aw\% SBaGkt Hobd,ainexatuedt ik denf Bom

in ducting: 25 To refer to Figure

WM@'&%’E‘S‘%MS use |ike reference nunerals wth
the addition of a prefix nunber '3. Here, there is

To'é%o‘am”}?gﬁg %as a fronn mﬁﬁegéfm ;gtg:gmﬁfggd
| ng

y connect_
285 t nodmzﬁ@a mmm w 25&n51d¢ﬁ’253l aneresn 260. Tt veallgat ¢ | y
g’g I neg'H 5@ aedired. NG Stiow phth| 21026 Partly

ek By mzsaéé’é!‘v%ﬁf 256&%%@#6? BpPRLHah b K,

opertive width 8f hood 250. Removably mounted to baffie 262 and rear 260 are first
fiker 214 and second filter 216. Mounted below first filter 214 and extending forwardly

from rear 260 is a plate 264, again extending for the full operative width of hood 250.

Plate 264 forms-a further part of air path 210. Plate 264 extends forwardly to a
position intermediate the planes of baffle 262 and front wall 254. Baffle 262 may have
an access opening 263 to aliow easy access to filters 214 and 216 for cleaning andlor

replacement of either or both of the filters 214 and 2186.
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filter 214 and second filter 216. Munted bel ow first
filter 214 and extending forwardly fromrear 260 is a

| ate 264, again extending for the full

WO 2004/81639%f hood 250. Plate 264 fornms a furtﬁéﬁsggrtyww
air path 210. Plate 264 extends forwardly to a
position internediate the planes of baffle 262 and
front wall 254. Baffle 262 may have 35 an access

263 t 468 il

PSR EA T Teveath P 200 RS Spkdy E‘?“‘S’F’?th“%‘? or bot h

platef264.h emjecsmess extdntis o dheduksopeygtive widtly of Pedsia0

266 é/u%g@ t& Pl Whe@dirdtilier 14/ attached do baffle
p’gye'%ﬁ di f 8

m%%g@ow@?@@i% Bepriiat B et i

266

walPB3 038 ba 26k dt h of hood 250. Projection
preferably extends upwardly to at |east where first

filter 214 is attached_to baffle 262- Pro ec{%@&“‘z%
mmmommaﬁ'mmmﬁm
and bafiie 2i2pat h
MW?E&% e L8 hl
'S erefore s dr oGS ses
%ﬁfﬂ’"@%ﬁ@({ﬁ%wg@é&over p'rtOJ ection
266 betvveen prOJ ection 266 and baffl e 262, between

m‘%e? P%%%ag%gsecona)l filter ;ﬁitﬁgﬁfi&?& ate

m%awMWW%ﬁzm grapdP iy, ine spray
mowad® o Wuzsotdrmamabe@m relotively sparse siraLRd42onio ftans

0,10 %Hmmﬁ&ﬁ%mwb@dlm I
m;%%%”m Ltk TPHZG 9 %I n
mmmmwamg@ sﬁ’f"ﬁ?’“’gﬁﬁ %%?BJ? g?ga?%ter 1% M

Soiicbaseprovitigl. 18 is split between a first tank
218a and a second tank 15 218b, connected by a pipe

spray s earas o9 PPt B 2Oy oA ot

mwemﬂ mmmmaemapmretemnwrmﬁmu on

n due to airflow 212. Therefore, the spray

p'aw ca%mdperate when cooking is taking 20 place
beneath plate 264 To allow for tier 14. 16 to drain,
To aﬁ:be& sereiapiefoarath) theyara preferably sriountesh suchias) theyare,pet

Wy F SleShaibd/to thd1RMZERA by 2l dnde &f betwbre10®

m'z"ﬁ% onta E’g an angle of between 10 and 9V. 25

and9yain, the hood 250 is such that the headroom required
is no different to that required

Again, the hood 250 is such that the headroom reqtired is no different to that required
for a "standard” exhaust hood. The additional features do not cause an increase in

height.
To now refer to Figure 3, there is shown a preferred form of tank system. Here like
components have hke reference numerals with the addiion of a prefix number “3".

The tank 318 is for holdiﬁg fhe cleaning solution 336. The cleaning solution is.
supplied to nozzles 332, 334 (not shown) by the pump 328 through pipe 330 and pipe
(shown as one pipe). A supply pipe 372 with a filier 374 at its end inside tank 318

. supplies the cleaning solution to the pump 328. The pump 328 preferably has an

interlock so that when the exhaust fan is operating, the pump 328 will be operating_
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for a "standard' exhaust hood. The additional features
dp not cause an increase in f 30 To nowrefer to
Figure 3, there is shown a preferred form of téﬁ%ﬁggﬂﬂmlw

WO 26016988 Here | i ke conponents have |like re

nunerals with the addition of a prefix nunmber "3". The

tank 318 is for holding {fe cleaning solution 336- The

cl eaning solution is. supplied to nozzles 332, 334

(not shown) by the punp 328 through, pi %Bgra pe
ﬂﬁfpu&pfﬂmmmscabaverﬁé"ﬁﬂ‘ﬁé)’” WW fpﬁcg‘g% Wlt%Ba
ind Pg,,;,g faR M6 aksRS indiBe uammmahes@mvst &god; e,

c eanllx soI uti on t

ity D
=
angyseiorh. o WW}%"%’F otﬁtag?rl t%ﬁe"&‘ﬁ1 %%gt%ﬁg%ﬁggst

risk GeortSmiA@Aat i ng, the punp 328 w |l be operating WO
2004/ 016988 PCT/ S&G2003/000190 10 The purrp 328 may
al so have a manual or cleaning node so.it
ANy

$E. An
A reperraiean hos3iGie provided i refimhee 2N 10 -assi st
m% %%@Qam?%mmgwm dnd thls a Fahves380. Matyes§o
woufl d Mt@a&wmsn
may. berplotorieed, SHEPRA- Q%ge%’xoPgﬁéa?%ont anm nati o
tank 818 mwpme mmemmtaim degping\solutien 8% mé'f'ﬁ."ﬁl’t
cl ea dpBidtion; b8 asABquiredit IHethe piajve 3308& s
vaﬁe?/y connect ed

mohlwed,ei BBy have P SOUPSE @f‘&?’e%"éois 1‘%3%%de e l?fgg aﬁgo

opefiif bdleRfindd @Bkl i MB-to-time to drain the tank 318 to
all ow the replacenent of the cleaning solution 336.

AnThI s %mbe for 10 exarrplneﬁeg?Ch X'e %gﬂ%gl&als%ﬁrof
mé%wsfwmmcmnwwmm

,Epéjef agtmeg!ﬁh%?g 3fY) Au#o\@ﬁﬁﬁaiaﬁﬁm mmy
pI pe 3@599 r %J d?{%{ﬁ
alsobe prowided dTHomay hpeneratively fff“ge‘? Bhbter 15 to be

added to the tank 318 when required: A ball valve 384

in pi | pipehSazaene balb falve 884
"ﬁ v%&n@ﬁ%’e %%ve?ﬁa&?aﬁ sgg nSE bSffkedBY
Agaia) valyve 388 mwaeatﬂmw‘%?; g at rve nect ed to
mwa'&sé%wmm.sasbedmms qmm. 8Py
al sQ %}# mm@m&&wm 384.
vaft ve é%

may be manual , or notorized. if
nDtorlzed val ve 388 may be linked to valve 380 SO
inant i

The éowaﬁawaﬂai iused-depemiing ondhe eatg of the
80 .wgcé@ ibe 880b@Ween(rdliyvaly @8@1‘
stored Jp 9 5pSuR) SRRt f Sorklec &’"?,?g, i qavewfs;.sm
mdmm%?%bhé@e@ﬁ%‘rﬂ'p@ used gﬂéegr%ll ng on th

previl Eoilitien 336y upTipe 382, Ghepiakiagk 880 Mgy fave a

bahl \%ugg\r;g@g 8o 6&5? $ lf)\c./dgl Vg;l)ggﬁt dowhRnRlrel foQopiuphedBgreaser
in chernicat tank 390. .

Preferably, the chemical pipe 396 is connected to pipe 382 such that the water flow in
pipe 382 acts like a venturi pump to draw in the degreaser ata reqmred rate. By

having chemical pipe 396 after ball valve 384 and before non-refurn valve 392, any

pipe 382 does so into a flow of water and is therefore instantly:

reaser entering
deg ball valve 384

giluted. Non-return valve 392 may be pressure activated so that when

closes. there will be no pressure on non—eturn valve 392, so it will also close. This




WO 20091638 | ve 394 so that a bulk supply (not

10

15

and a nonretum val ve 392 by a chem cal pipe 396. The
non-return valve 392 is to prevent cleaning solution

336 flowi ng up pipe 382. Chem cal tank 390%%{@2?@1%

be used to top-up the degreaser in chem cal tank 390.

30 preferably, the chem gal pipe 396 is connected to
pi pe 382 such that the water flow in pipe 382 acts

|ike a venturi t W eq il eameio it
wﬂéeﬂrﬁﬂeﬂdqabr"é‘efsygppﬁég?ﬂ’&‘% noa%%l 3%.%[56396 aft%6 “Bal |
egr easer enterl ng pi pe 382 does so into a fl ow of

dég?éa!é? 34 prnshidheiessive narosor vitheseataryaves$i4 ang
Fiio rsbos vl B SRR ceboupd LEE i ey Y tha
F%Pe ngﬁ%%f urn vgﬁﬁg %@@aﬁgﬂdﬁﬂéﬁf EIW%T@LG

wmmm a5 di Bers332 atrb4 Ve dmhisaray opentags BRIYg6

o 6 e B o
clebhing. Diaitageh awsiesnipg spigion SppPly X

Figure 2 - the exhaust hood of 5 Figure 4 generally
bei ng a mrro th f jidE| HipBnedts haveelike
FoRs Mﬁ%@é’ﬁce%ﬁeral S W 2‘?@8‘2%&%5)(

mmmmmﬁ&emw
: :Sﬁq%ﬁﬂﬁnéﬁﬁ%ﬁéﬂﬁmlsmdf as do filters 414 and 416.
Int [ [

way openings 498 nay be provided in front

wait 454 to enable filters 414 and 416 tQ be, easi |
Appcirstand segond RezElss TEV 0P on

n afatey esiabior (notcshow) aitber oppolh #f;
ShadBechrif Mg Respbdivaty. e plimbisg corheFliqgs May 5

b&%’%&%haus%ood OLé.‘raE ﬁguﬂplbkiﬁ%e- E)nrﬂ(;?l X

nce nunerals wth

mwmmemmmwmeﬂeéﬂﬁ'ﬁat hi nge 555

between front wall 554 and top 556 is shown. 15 in a
hrd| er varla on.Lr ot shonn) e,tnw 81l HolveRld tynthe
Nozples 32, % g’aéc?mzil es be 'I?%gat ed i nnsi de. t he

mwmwmemt i veI y. The pl unbing

connections may be by the sters having a pi.pe

Wik therk ol 5‘5‘hF§<?% RGN pRicie ERibbiimehte e
ity ca eusedto drawth
dﬂblmsghmbmon.l & walk be upderaigesl A those, skiieg Wﬁéﬁsz
m&ﬂﬁd 434 VEBMGRS i SuGIB B BesigH erscopstnetiacimisy be made itbenti ng
sol ution pres ureh%gdl or by a notor drive. VAail st
YELCH bed in the f oregoi ng description
preferred enbodi nrents of the present invention, it
tﬁﬁ‘véﬁﬂ&?éﬂérﬁﬁ%tﬁn hieee debibdedesihemindividually, or in alt

oqgl es
ad mutabons
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WO 2

25 concerned that variations in details of design or

construction nmay be nmade wi thout departing fromthe
resent invention. The present invention e :
1016988t ur es di scl osed either individuall y?g or | r‘rﬁ’:fe?t'lmzm90

possi bl e conbi nati ons and pernutations. 30 WO

2009/ 016985 PCT/ S&2003/ 020190 12 The clainms: 1 A

sel f-cl eani ng exhaust systemincluding a first fifer

in a path for an air flow, a first spray outlet for

TheflBSdi ng a first spray into the air flow before the

first filter 5 to enable t he first spray to be drawn

‘alo at by Q0f Qsim irlcluding & Wrst MReincd pztﬂhbr & arsiowf,ar
the%@f“&?r ay berng abI e"n? gl[étzfo {io\wﬁetf ?r e ?ﬁ?t

a cmwmﬂﬂtfﬂwmagﬁsﬂfﬁbwo
2 %ﬁ,&e ﬁ%amm mttmboubarﬁﬁéme
urt er i

ncl udin o?%scﬂﬂh'csﬁmbmat ed
m% Wp'ﬁﬁagﬁer sardg?}?rs titer for

prOﬁWa&@oﬁbémmme ng: spray onto a rear surface
of said first filter. 3_ A self-cleani ng exhaust

system as cl a| nmed | n cl a| I,%! m,2 Qere
i s Mscitlerpingaedarh Q‘"’T‘ﬁ{ o, hTTuow ter
Sai Gedd" hayl bitle locatéﬁwﬁsmim'eﬂm pathi afigr s7H Kem

as clal nme d in G gn,ﬂw ;;hﬁcébfﬁﬂﬁﬁtﬁlew |s a
rel Ase%}'ﬁt the second filter is a

rel atrvel y fr ne filter. 5. A self-cleahing' exhaust
SY 5t &icRnifg GinsRd Wmfchﬂhmmmm% wharein thege

vvherer n the firs b&th ofter sald A @fidr. One nozzle
for's ne spray and the second spray .
out | et is at Ieast one further nozzle for providing a
COP S OB e,smt b alimad inupioh whereindle fretfitass

cl a| nmed I n any_.one ,gt,,,e;],&ﬁemta;erer n the
f| PEgktvely W?’ﬁe secon iltkgt? are in an exhaust
hood 7_ A self-cleani ng- exhaust system as cl ai med | n
cl Al PGreakihis eRhdist Btsnx badimechmoany no¢ @l elsins 1 dp 4
front a re dne hoiaRl povians arﬂﬁeregray
bemg'ﬁ Wanﬁgﬁhe front vvab'tal {i wREhNg
pr ond mmaommsewﬂsb'so%t JeFRiiong B;&rh

in te the front wall andtherear wag. 8. A

sett-cl eani ng exhaust system as clained i n cI ai m?7,

wher ei n boththefrrst ndscondfrlt
nmoArselilsieaning exhaush Fysten ‘I’ﬁﬂ‘e‘iﬁf a° { e rear vvaﬁl

anghemin the first filter and the second fiter are in an exhaust hood.

7.

A self-cleaning exhaust system as claimed in claim 6, wherein the exhaust

hood inclides a top, a front wall, a rear wall, and sikle walls extending
between the rear wall and the front wall; there being provided a baffie

depending from the top intermediate the front wall and the rear wall.

A self-cleaning exhaust s.ystem as claimed in claim 7, wherein both the first
and second filters are mountable to one of the front wall and the rear wali and

ihe baffie extends between the baffie and the one of the front wall and the rear

wall.




10

15

30

35

the baffl e extends between the baffle and the one of
the front wall and the rear 35 wall.
PCT/ SG2003/ 000190 WD 2004! 016988 13 9. A

WO 2860/616%B cani ng exhaust systemas clainmed in RATGRo0p/g120
claim8, including a plate extending forwardly from
the one of the front walljzand the rear wall beyond
the ba fte. 5 10. A seining exhaust system as cl ai ned

in claim?9, vvherel n thee%cf?awe({}ﬁ§bmwopmrgdlmmng a

, 9d"ue%§@6°‘?§‘!' etween the baffle and
t he eﬁéml?%fﬁm&rmﬁomm anel of the frophyeiand ‘gi ﬁ'ﬁ

sel f - cI e%ﬁl exhaust systemas clainmed in claim 10,
wherErend; eb%‘POj ection 10 extends upwardly to a
hei ght at | east as hi gh as the nmounting of the first

s 1148 {5*&8*'*41 adg&arﬂeﬁﬁcbmsegmqﬁbwé%tem

0s & any one.o Gheliafie S0 edrie dihe
fir on vowarg ‘%ﬁm{'@ on eplate 15 13. A

sel Eﬁmmmh&mwstem as clainmed in any one of
claims 7 to 12. wherein the second nonle is nounted
on the one of the front wal | a d th
11.14. Akelf-cleaning@xbals PLNELE ??fe“@&gn ané done of
cl aj Wwamemmm hﬁghasmmmgsof#ﬁdﬁlﬁ%
Wth respect to the path, and covers the path.  .15. A
se ¥ exhaust systemas clainmed in claim3 or
any one of claims 4 to t4 when appended to claim 3,
whe 85004 siitbibeds tlaimied &b o dnenplt Haime P foe 1|mect

12'to the pathE and C ver&%{i&,&ﬂig k0. A sel f-cl eaning
ethmg'?m in claim 15 when appended to
clai m 14, wherei n the first filter is at an angl e of

i ncli Q?El'hﬂﬁ'-g asScilimedn 2ay bye oheaims fetogt
A the "se ond L|

t hat 0 hé one of Bleffromt @aNamDthe
exhﬁﬂ?"g? al ne |ngrz!1ny one of clainms 1 to

16, rearfweslit her i ncluding a tank for containing a
cl eaning solution for the cleaning sprays.
. _clai in any one of claims 1 to 13,
14. A self-cleaning exhaust syslem as claimed in any
whesein the first fiter is inclined with respect to the path, and covers the path.

13.

Aself-cleanmgemwstsystemasc!armed in claim 3 or any one of claims 4 to

15.

14 when appended to claim 3, wheremthesecondﬁlter)smclmedwml
respect to the path, and covers the path.

16 A self-cleaning exhaust sysiem as claimed in claim 15 when appended fo
claim 14, wherein the first filter is at an angle of inclination to the path
substantially the same as that of the second ilter.

17 A self-cleaning exhaust sysiem as claimed in any one of claims 1 to 16,

further including a tank for contalmng a cleaning solution for the cleaning
sprays.

13 A seli-cleaning exhaust system as claimed in claim 17, wherein the cleaning
liquid includes water and a degreaser in a required ratio in the range 1:10 1o

4:50.
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35 18- A self-cleaning exhaust systemas clained in
claim17, wherein the cleaning Iliquid includes water

egreaser in arequired ratio in the geaa®oddodiso

Wm?@%‘%*go WO 2004/ 016988 PCT/ SG2003/ 000190 14 19. A

19.i f & selPGeaning shdust Fyslent2® LA (" A% PR

sel f-cl eani ng exhaust system as clainmed in any one of
clains | to 18, whereinl4he first cleaning spray has
droplets of a size to conbine with droplets of the
contami nant to form conbi ned droplets, and to assi st
the conbined 5 droplets bejng . caphred

B8 e 1518

fir f & QRbREsUF B8 tozombine with droplels
1 ov%v's"gféé'ln%'g%'ﬁt Ranilpiriihe m?; 85} 3 PNt b hbier
pr owof dhenepnipminapicio F@'?b"'?g 5'3” '$ ‘Feanl ng sol ution
|ntqﬁp%méﬁwwbpmmm first filter to enable 10
the fine, first spray to be drawn into the fast filter

by the air flow, and aplate or..prev ntlng‘sﬁgi
mfrsmnbaﬁmﬂm Y’ﬁ'em& M

15

30
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25.

sel fof \eﬁ 5xmwamt@mywmmm
V\/nerel n the pI ate | m ﬁM%fﬂéﬂaﬁk
andfsherayeé §"'Qﬂ'“f§ﬁf§ﬂf Eil'erecWJ r%?ectl on at . .
aneﬂﬂwfmbﬁhpmdrmw%ﬁfs?ﬂﬁbw flowpend e
conjanin ﬁé&ﬁ% mwieaﬁlﬂbﬂng providing a
frs%"gﬁr'éayq'h%]o an air flow before a first filter, the
first flner bei ng nmounted ina path of the air flowto
21, €NaR QL EiaMpinkyi exBausE gysteym aockimed ingipim29, Whesh ‘f‘ﬁé’taf%'f;h ,

onto the .,eﬁ}f atdRcibdes S mﬁud&ecmwwm
n@?‘ﬂ%dwl El%ﬁfe{etstlthe contaminant in the air

flm%@%ﬁep’?ﬁe frst filter. 23. A method as cl ai med
in claim?22, wherein the first spray is drawn al ong

;P?WcaUW%ea%ﬂa{a’%w% m;?n@ﬁ ,ﬁmﬁ 25 :

t o isudinDipreyidiNg a¥d SPIRY gs
cl aﬁﬁ.g rhobaiels & apaR ob hecdirfiow to nabie e it ﬁgrapsrt%b?
iHe fritQpragibems: ableemfuomme wﬂh

sec
f||‘¥’é’?ﬂ'§% i et no a?‘-ﬁdﬁgznggfam% ge of clains 22
t 0 drpletsif Sesoptapipapiis spray is for
cleaning a second fitter in said airflow path after

s%al d Li E§%%bw24c&§,h@wﬁ&b?qﬂewm Enﬁlawmam:ythgne
- of “clal ns r ra
i s petyrungerdhainfiugnee ¢fdbea e'% 3%%‘%%5”?’%9 |rst 'F%ét'ttaepfﬁﬁ 4
angs he firshgraygo ﬂasa\hirougmmﬁrstﬁtef

A method as claimed in claim 22 or claim 23, including providing a second
spray into the air flow after the first filter.

A method as claimed in any one of claims 22 to 24, wherein there the second
spray is for cleaning a second filter in said airflow path after said first filter.

A method as claimed in any one of claims 22 to-24, wherein there the second
" spray is for cleaning a rear surface of the first filter, and for being drawn undes
the influence of the airflow fo clean a second filter in said airflow path after

said first filter.



35 the influence of the airflowto clean a second
filter in said airflow path after said first fiIter
WD 2004/ 016989 PCT/ S&G003/ 000190 [ 15 27- A net

WO 20040169881 in claim 25 or claim26, wherein tr?&Tf’fr‘Pg?:"““‘“”"
filter is a relatively coarse filter, the second
filter is arelatively fiqe filter, the first spray is
a relatively fine spray and t he second spray is a.

relatively coarse spray. 28. nmet h in
27any Aowethod as [cigings ip ZiaB 2§7°’ ‘\%‘f@é& H’F‘?r%q tﬁ? rﬁ‘i's‘étt spr a)é/] i s
f T Oy Gy gawﬁséﬁaé.ame g@&oheﬁltealeek retaiively Goe fiter,She first sPRY Br om

a secon out | ea t 2P Ly out | et
and atfﬁ'é"‘@’éé ?‘e étSP'% 'Sﬁgagé‘)efygg?,t olﬁgy noel s.

10 29. Arrethod as clainmed in any one of clains 22 to

5 28f| r&"'gf"?% n%%'%’fass@ t he flﬁwﬁmﬁg&me

t he fre o fesispray ovtiet ehiha SHIHA

cl ag;g, m)grapm afid fenec@id spay I0lehisinodit jeast e
second spray substantially coats the second ter to
assh&®et he second filter in capturing the at |east
one contam nant . 31 A nethod as clainmed in any one of

16 secéh'beﬂ}oga%er are |n a Shilof s G0 15 20 Wiieps My

as sbetertiely qogtshefrsh ﬁ%gﬁ?gﬂswwex%g’ust gémm.

I NCdrdGBMaminisa), a front wal |, a rear wan, and side

wal | s extending between the rear wall and the front

wal k there being provided,a b he
ao.tommmmﬁmmew M\%{ 28‘ng %ﬁe rear vva &
&a&mmuaﬁ@t@ﬁm@ﬁm&
the first- agig i%%%ndfrlters are nmountable to one of
the""%’“s and the rear wall and the baffle
extends between the baffle and the one of the fro t
1. Wal A mamisl s daimedin mbmoﬂm%@aagm@nﬂwm a

extendi n e one of the front wall and
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A method as claimed in claim 32, wherein both the first and second filters are
mountable to one of the front wall and the rear wall and the baffle extends
between the baffie and the one of the front wall and the rear wall; there being--
a plate extending forwardly from the one of the front wall and the rear walt

30 beyond the baffle.

3. A meihod as claimed in ckaim 33, wherein the plate has an upwardly directed”
pijeChOﬂ extending between the bafile and the one of the front wall and the
‘rear wali; the projection extending upwardly toa height at least as high as the.
mounting of the first filter to the baffle; the plate preventing the first spray from
‘moving against the air flow out of the exhaust hood.
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nmounting of the first filter to the baffle; the
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aim 33 or claim34, wherein the first spray outl et
nmount ed on the pl atej@and the second spray outl et
nounted on the one of the front wall and the rear

1. 5 36. A nethod
Wm-gewfq?ﬁ L
Z @nck &\fatuhthd r.-setpinésmbﬁmlehls mmtedﬁprﬂéﬁrﬁ“et‘g

rm corrbl ne r opl -and to assist the conbi ned
ofte 5?5{) ed by the first fillff. 10 37. A

thod as clalned in any one of clains 22 to 36,
enel ofmrhsmtaaswdaemémswhaber

d an a tlvestoteflr
nt o form
t doplets cef %)ﬁﬂﬁmmw%'f ‘gs am nan at A
t Sifbined Droplel mﬂmlmmmmdwpbﬁmsm@mﬂe@ﬁm
erein the nature and 15 nesh size of the second bar,

ny additives to the second spray, i0
term ned by the nature of the contam nant 39.

57. APPRERINdS ey bk GFitlaints 22 mfaecwaeravs tie najure Bnd

“wh
fi
of

t T L= h
mgehr 572 of %%%Aéada%t%i e e A oo

dlefhingd by the n@read the coniamindd, vvhereln the second

spray outlet is located within the second fllter 41 A

met hod as clalned |n an
38. whé ethod apcipimed dc%"'ﬁg out?et |s Ioc ted.

WI

f|
39

41,
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%a@ﬁﬁnéy idﬁ&e%? ihk Gordsimiadtl Cl ai m 41, wherein the
econ sprgy out Is located within the second
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Appatamsasclaunedmanyoneofdam1t021 wherein the first spray:

outlet is located within the first filter.

Apparaius as claimed in any one of claims 1 10 21 and claim 39, wherein the
second spray outlet is located within the second filter.
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_ outlet is located within the first filter.

. vA

A method as claimed in any one of claims 22 to 38 and claim 41, wherein the

~ second spray outlet is located within the second filter.




