-1- WASTE GAS PURI FI ERS The, pr imvention
0 waste gas purifiers, in particular Jorzgh\g?ﬁiﬁgkﬁﬁp gases from
\e wast e gases in kitchens, especially in restaurants 5 e.g.
, and canteengsare often hot,filthy and snell unpleasan{—

; = & fficult to clean unheal t hy and -
unpleaﬁﬁﬂéﬁﬁl&g&ﬁﬁi@&:ﬁgﬂgflrable to renove the waste gases froma cooklng<:
area antA r in their place. Rather 10 than sinply using
an air extractor e.g. a fan, in the cooking area & nore effective systemis

required to eFber presentidsventdon relatrs £o sastel garl Rurifiiens return
and which mnimses the pollution by such gases of the atnosphere outside
the Kit¢hepaandcmliart dors puhd figtimphdothygese s faroh agadeaige. It 15 is
t herefore necessary to clean the waste gases before their renoval. The

vaste gases fneyp GO ARNET Shl %iEOHRL) WWFrarly B hedawidnedirt,

st eam and snoke an ten1|s nee whi’ch I nat e t hese

ef f ctlvely sten1| | red 20 this oely tly
ser |ca6I & C$H' aertrse te‘c’c’o |°ﬁr§£%?{birl%¥%r e&eerrél}? ’oéqeﬁ}‘fl y
accessi ble for clean- ing, re r and re ce d

i nvent i gmd \ggleéflopgggqﬂaq%}& 5 s<:,onsequgrntf:jl nl? tchens eégtrgx]e té)léplcult

to clean, unhealthy and unpleasant.

Thus, it is desirable to remove the waste gases from a

cooking érea and introduce fresh air in théir place. Rather

10 than simply using an_air extractor e.g. a fan, in the cooking
area a more eﬁfective system is required to ensure that waste
géses are both removed and unable to return and which minimises
the pollution by such gases of the atmosphere outside the
kitchen and maintains the kitchen hygenic and agreeable. It

15 is therefore necessary to clean the waste gases before their

’ remova1.

The waste gases from cooking generally contain some or
all of heat, oil, dirt, steam and Smoke-and a system is needed
which can eliminate these effectively. A system is required

20 ~ for this.which is convénienﬁly servicable. The parts which
become dirty should preferably be easily accessible for clean-

ing, repair and replacement.

According to this invention, we propose a waste gas



- 2- _-pUr.i fier for purifying waste gas from cooking, conprising water and
det ergent supply nmeans and a housing, which firstly has an inlet for waste
gas™ which secondly houses one or nore jets oriented so so as to eject-a

coQtd nuous curtain of water and detergent in a 5 direction subhgtamyially
‘towards said inlet to emulsify oil in incomng waste gas, at |ea :

angu} arly novable baffle to receive the treated waste gas, and ns
dirécting the treated waste gas onto the or each angul arly novabl e baffle
to separate remaining inpurities and the used water fromthe treated waste

gas in order 10 5,.49; i QHMGEr ryRHE IWab8s 48 SH@mIGRKi A doMiliSind RbEL ¥nal SO
has a first outlet for separated rnpurities and the used water and a second

outlet for the padebgad ¥aple rMans M8 alnSGsgopasch ariFet Nodadfanputietyi ng
waste gas from cooking, conprising within a housing ejecting fromone or
nore jets a contfarueastelfas, ehichasarooflyhiberesaont detmirgejrtsi orignted ot i on
substantially towards a housing inlet and onto an infl ow therethrough of
wast e gas from coRé My eiecdnalepntinuche irraimof eten @odi drFeneenteing®s, and
then directing the treated waste_gas onto at | east one anqul arly novabl e

baffl e to sebar EFEIMRI FHATGEFHALTY (PEFJIPIONE Gt RREEFTY (Brh 2 1ncphee

treat ed waste gawsa'ste gas, at least one angularly movable baffle to receive the

treated waste gas, and means for directing the treated waste gas

onto the or each angularly movable baffle to separate remaining

impurities and the used water from the treated waste gas in order
10 to produce a purified waste gas, and which thirdly also has a first

outlet for separated impurities and the used water and a second outlet

for the purified waste gas.

We also propose a method of purifying waste gas from cooking,
comprising within alhousing éjecting from one or more jets a continuous
15 curtain of water and detergent in a direction substantially towards
a housing inlet and onto an inflow therethrough of waste gas from
cooking té eﬁulsify the o0il in the oncoming waste gas, and then
directing'the treated waste gas onto at least one angularly movable
baffle to separate remaining impufities and the gsed water from

20  the treated waste gas.

An embodiment of this in&ention is described by way of example

and with reference to the drawings, in which:

Fig 1 shows a pumping system of an exhaust gas purifier according

to this invention;

25 Fig 2 in a sectional view through a ventilator of the purifier.



An enbodi nent of this invention is described by way of exanple and with
reference to the drawings, in which: Fig 1 shows a punping system of an .
pb~gas purifier according to this invention; 25 Fig2ina

secti ¢ view through a ventilator of the purifier. -3- Figure 3 shom§ad
the v ator shown in Figure 2 and pipe |lines associated therew th;
Fi gure and 4b show in detail a baffle of the ventilator; 5 Figugs’

5 shows in detail a spray nozzle of the ventil ator; Flgures 6 to 13 show
the electrical circuity for-th® system Figure 14 shows anot her ventil ator
havi ng a doubl e 10 inlet; Figure 15 shows the systemin use. A waste gas
purifier according to this invention has a ventilator 1 and a control unit.
10. The ventilator housin L sho Flg res 2.an 5 made of
stai nl ess st eel b%“%%déﬁgé anqébceng ggtes. shown in Figurd 2

and pipe lines associated therewith;
Figures 4 and 4b show in detail a baffle of the
ventilator{
5 Figure 5 shows in detail a spray nozzle of the :
ventilator;
‘"Figures 6 to 13 show the electrical circuity for
the system; | |
Figure 14 shows another ventilator having a double
10 inlet;
Figpre 15 shows the system in use.
A waste gas purifier accordi;g to this inventioq
has a ventilator 1 and a control unit 10. The
ventilator housing 1,.as shown in Figures 2 aﬁd 3 is
1S made of stainless steel 304 and has an access door 2. ' =
The ventilator 1, houses one or more rotary baffles 3
aé shown in Figure 4 surrounded by partition plates
30 so as to leave space fpr the entry of waste gas
acted on by water an& detérgent from one or more'jeté
26 4. The jet or spray nozzle as shown in Figure 5 is
fitted to a squafe pipe via a mounting and a O—fing; _ ' o
Pipes to the water inlet and from a water outlet 6, as
shown in Figure 3, are cbnqectgd to the control unit.
A water-collecting reservoir, an overflow and drain
- 258 port with a mesh strainer are located in a bottom

corner of the ventilator.



The ventilator 1, houses one or nore rotary baffles 3 as shown in Figure 4
surrounded by partition plates 30 so as to | eave space for the entry of
wast-e gas acted on by water and detergent fromone or nore jets 20 4,
The_j et or spray nozzle as shown in Figure 5 is fitted to sQuane pipe via
a nognting and a O-ring. Pipes to the water inlet and fro VIR er out | et
6,,8s shown in Figure 3, are connected to the control unit\_A T

wat er-col l ecting reservoir, an overflow and drain 25 port wth a nmesh
strainer are located in a bottomcorner4of the ventilator. -4- The
ventilator also has a waste gas inlet 8, as shown in Figure 2 and a flange
I's provided for connection thereto of ste gas outl et du%F 9., In_an
alternative ventil ator agesﬁ8ﬁﬁl}ﬁt?fg%£égﬁ§?§ %2stq &R PG Ras 28
second inlet 8a whic¢ch has_a_.gap_of_about | s wdth,  Thi nd inlet can
i nprove the extractslg‘BHno ntﬁgggf‘fyza??&jb?/ i;{s?m ich a rﬁ%%éelﬁg%\%enti lator is

securely hung frombigecebhNgnkPe fo kit CEN45UAl d o MR A R,  The
preferred
' an alternative ventilator as shown in Figure 14 the
5 ventilator has a second inlet 8a which has a gap of
about 1cm;s width. This second inlet can improve the
- extraction of the-oily air by as much as 33%.
The ventilator is securely hung froﬁ the ceiling
in a kitchen usually over a cooker. .The preferred
10 height for the ventilator above a cooking surface is
1070 - 1170 mm.
Thé control unit 10 shown in Figure 1, comprises
a cabinet, alsc made of stainless steel and having
dimensions 72C mm wide, 400 mm deep, 430 ﬁm high, may
15 be fixed to a wall or a floor in the cooking area. It
has a panel of control on/off switchés with
indicators for controlling the system. The cabinet
houses a detergent ;eservoié with a hinged access
door and the reservoir has a minimﬁm capacify of two
. 20 gallons of detergent.

The control unit also houses a pumping sy<tem for
circulating a mixture of cold water énd detergent to
the spray nozzle in the ventilator. The control unit
also houses a connection to the mains water supply and

25 a control circuit connected to the mains electricity
supply which supplfes the electricity required for

the operation of the system.



.10 -height for the ventilator above a cooking surface is 1070n - 1170 mm
The control unit 10 shown in Figure 1, conprises a cabinet, also nade of

_stainles gel and having di nensions 720 nm wi de, 400 nm deep, 430 nm
" hi gh, 1 be fixed to a wall or a floor in the cooking area. It has a -,
~-panel off <y ol on/off swtches with indicators for controlling the woe
system \] bi net houses a detergent reservoir with a hinged access door
and the voir has a mninumcapacity of two 20 - gallons of detergent.

The control unit also houses a nping systemfor circulating a m xture of
cold water and detergent to the”spray nozzle in the ventilator. The control
unit al so houses a connection to the nmains water supply and 25 a control
circuit connected to the mains electricity supply which supplies the
electricity requifhedphepithbBesgpeent tofippiséfersysSteMa colenPiH@i Ng System
conprises firstly a cold mains water inlet line with a water inlet 15 which
i s actuabl evfemednd esf LdngoWénbi d- vpbent ulehl V& @hidh resusd tiable

by means of a solenoid-operated valve 6. A reducing
valve 7 and a primary pressure indicator 18 together
5 with a mesh, water strainer 9 are located between the

solenoid valve and the inlet 11.

of



valve 7 and a primary pressure indicator 18 together 5 wth a nmesh, water
strainer -9 are | ocated between the sol enoid valve and the inlet 11. 6

The inlet li-ne 11 is connected with firstly a water return and a detgerge
injection lNine 12, and secondly a motor ,punp 13 which has a deterge~.
iNgyect or pi pe 20 controlled by a solengd val ve in connection vija -
with the detergent 5 reservoir and wth an inlet downline fromthewater

rerurn inlet 2gper &m&h&e 14@feen 104! %Ton%e%fteuhmwntfulr%ttqs: b wBelereartihie

water return inlet and the detergent inlet is sequent- ially a check val ve
22 and a bypas al 3.far t.r ol 1:0f o] h § t aa
mesh strainer zﬁét f%qﬁﬁﬁpﬁ % %tfﬁ%pl ihe q?%tupﬁ gﬁ%%ﬁgggr%é#%&dy
injection line 12 is conne n outlet, l.ine 14 and tIet 24 .to the
spray nozzle i ®PumRe L Slav%§Qﬁ§§%§H|¥Bﬂgft§rb§ﬁé§% aF@@Fﬁ?f¥%¢ by
outlet fromthe punp 26 a secondary pressure indicator 22 15 and a
pressure contral sedenttid astlaregdm donmies tiioquivdaf & hase wdithi thenidet emigent
water. It is a non-foamtype to avoid foam ng, non -corros-

5 reservoir and with an inlet.downline from the water return

inlet 21 from the water outlet 6 of the ventilator 1. Between
ﬁhe water return inlet and the detergent inlet is sequent-.
ially a check valve 22 and é bypass valve 23 for controlling
inflow of the water return via a mesh strainer in the

10 ventilator. .

'The water return anﬂ detergent injection line 12 is

connected with an outlet line 14 and outlet 24 to the spréy
" nozzle in the ventilator 1 via séquentially a bypass valve 25,
an outlet from the pump 26, a secondary pressure indicator 22
15 and a preésure control 28,

The detergent ‘is in liquid form to combine with the
water. It is a non-foam type to avoid foaming, non ~COrros-
ive to prevent the interior walls of thé pipes being corroded,
and it is ablg to emulsify oil in the waste gas to remove e

v 20 o0il and to prevent the oil fouling~the interior walls of
the pipe.system.
Operation of the system is as follows. Rotation

of the angularly movable baffle, which is

electrically operated, should be started before the water is



ive to prevent the interior walls of the pipes being corroded, and it is -

able to enulsify oil in the waste gas to renove the 20 oil and to prevent .
““the oil fouling the interior walls of the pipe system Operation of the _
“system i foll ows. Rotation of the angularly novable baffle, which s
el ectri:c bper at edshoul d be started before the water is al | owed i nt o '

the syst &y e baffle nmust be run continously during the process. Cold
wat er frofthe mains supply is affowed into the punping system by neans

- of the solenoid valve 16 and flofls to the spray nozzle the ventilator. The
preferred primary indicator pressyre reading 2 is 2.5 kg/cmduring this

st age ar?gut‘?’f@ dAFA $0%c TSR - at %%‘ea%ﬁ&glfl@rr FUgtpPesEHPe of 1 kg/cm (read
fromthe secondary pressure indicator). The water is allowed to spray in

t he ventaandrigousdyy gmring the process. Cold water from the mains

supply is allowed into the pumping system by means

"




seconds and is collected in the reservoir and returned to the punping
system The water inlet solenoid valve 16 is closed after 60 seconds and
the_water supplied is then circulated in the systemfor a period of 1 hour.
Aff{er-the .initial period of 60 seconds, the detergent is added for a 'period
of @0 seconds on opening of the detergent | enoi d val ve: The pre- 3 feg=gd
daégrgent volunme feed rate is 4 cm/hr perégpray nozzl e. The peri ods.f

t he“st ages of t cl e .are .controll by .an.automatig tiner and

altered if desi‘{}gd: tso&%@%dﬁéraéya 3% %ds%lpa’ﬁe&%hﬁsysn‘e‘axsnsﬁiﬁ ff
switch, the operation of the systemis automatic¢c. The waste gas emtted .
from a cooki ng the antiilatasn. edhed pneferardnpainayy Andhsatent Prassprangeading
fl.ows rapidly into the maindnterior of the ventilator. The spray nozzle
provides a jet sig b dgfumt erduaritgdehdrsgatingehiand thenpuapcdst antoated at
curtain across the path of inflow ng waste gag and when a stream of waste

O Tt T2 S (Bt U rf (3, s ety o
After this the ﬁ“@ésésqn%asir{d%égtroeﬁt.ed by the partition '
| The water is allowed to spray in the ventilator for 60
seconds and 1is collgcted in the reservoir and returned'tq the
pumping system. The water inlet solenoid valve lé is ;1osed
after 60 seconds and the water supplied is then circulated in
the system for a period of 1 hour. After the initialiperiod
of 60 seconds, the detergqu is added for a period of 60
seconds on opening of the detergent solenoid valve. The pre-
ferred detergent volume feed rate is 4 cm3/hr per spray mnozzle.
The periods for the'stages of the cycle are controlled
by an automatic timer and may be altered if deéi;ed but once
the system is switcﬁed on by means of an on/off switch, the
operation of the system is automatic. |
The waste gés emifted from a cooking surface is.collected

in a chamber 29 in the ventilator and flows rapidly into the

main interior of the ventilator. The spray nozzle provides a

jet stream of water and detergent which forms a continuous
curtain acfoss the path of inflowing waste.gas and”when a stream
of waste gas containing oil strikes against the water curtain'
at high speed, o0il and othef undesired matter in the waste gas

are removed by centrifugation.



plates 30 into the noving baffle/s and renaining inpurities together wth

the .detergent droplets fromthe spray nozzle are renoved and the resulting -
purified waste gas passes out of the ventilator into the exhaust duct 9. _
The seg ~;ted inmpurities are drained out of the ventilator fromthe port 7.,
Thi s '

&izg§Aute cycle is repeated often as required and nmay be stopped
‘usi ng

on/ of f switch. Servicing of the systemis carried out as

fol | ows™ Al noaftak! thik thet®asv@sgesUps dsreeped Wpdchbepitomdy the 7
above process but sonme oil does accunulate in the equi p- nment and hence,

my be? tg‘ésﬁ" AP FS OB by R ORREL S, HAACr A E R LR L Cor

may be eane y -by ‘was e I nsi e Ve tor e spray
nozzle the rota b les a ar in ould be cl eaned at | east
tont hi boethnePoutfhobbe RetrhEsals cBlRest s Bl e aRFSY R K Fihur
ities such as dust or netal garticl E,mauld be likely to cause mal function
of therpuapednandorBRorasyhFiRg. PYRErie tV*Fﬁ'E%rg%ﬁoWES% QekedthRi 1y to
see that the spray nozzle, baffle and partitions are not mal functioning or
out ofventilabor Ingoenheoexhauatséuay aozz‘l‘beshepauamdahhwltntms ect a
wat er cur- tain across the inflow ng waste gas.

are drained out of the ventilator from the port 7.

- This 61 minute cycle is repeated as often as required

»)

_and'may.be stopped.nsing the on/offSWitCh- Servicing of the
system is carried out as follows.

Almostlall_oil in the waste gas is separated therefrom
by the above_précess but some oil does accumulate in the equip-
ment and hence, the parts n;st be regularly cleaned. The line
strainer in the return line may be cleaned daily by washing. -
The inside of the ventilator, thé spray nozzles and the rotary
baffles and partitioning should be cleaned at least monthly.
The reservoir should be cleaned at least weekly because impur--
ities such as dust or metal particles woul; be likely to cause
malfunction of the pump and solenoid val#es. The ventilator
should be checked daily to see that the spray nozzle, baffle "
and partitions are not malfunctioning or out of position. The - =
end of each sptay'noZzlé should be able to direct a water cur-

tain across the inflowing waste gas.



CLAIMS 1. A waste gas purifier for purifying waste gmwi ng,
conprisi-ng water and detergent supply neans 'aa lmmﬂ“m gch firstly
has_an inlet for waste gas, which seconWly hod ﬂmnmrets i ent ed
so, 5.as to eject a continuous curtain of water and det &t gent *I n ection
sub<tanti al | y towards said inlet to emulsify the oil in incomng e gas,
at | east one angularly novable baffle to receive the treated waste gas @nd
ma&ns for directdlAgMs he treated waste gas onto the 10 or each angularly
-novabl e baffle to separate remaining inpurities and the used water fromthe
treated waste gas in order to produce a purified waste gas, and which

thirdly al so has a first outl et f_?r, separ at ed, urities and the. used
water and a second out Y& %o 22Fh8YFaf tFFe °f/‘va§‘t"élt)‘é ng (gaste gaspipeli e gas

purifier according,t.Q clai « avi e : e [

waste gas onto t%og’kc}rngéa%ﬁmg%fi £ Ilgfé g%@f%s?&%ﬁ%%r%ép&l}d %%gl%d%ﬁg fo
claim1l or 2, hgy g Bansil@r ravkeipt haal by £RDLEOb: nghdfe supply and
recir- 20 culation of water and detergent. 4. A waste gas purifier

according to cl addB,l,wndcl s3cowdeyehBubbe &héSér ohdd et jd icldidemvemans for
collecting the used water and separated inpurities. :
5 as to eject a continuous curtain of water and detergent

in a direction substantially towards said inlét
to emulsify the o0il in incoming waste gas, at least one

angularly movable baffle to receive the treated waste gas

and means for directing the treated waste gas onto the

10 or each angularly movable baffle to separate remaining
impurities and the used water from the treated waste gas
in order to produce a purified waste gas, and which thi?&%v
also has a first_ouflét'fbr separated-impdpitfgé aﬁd fhé.w
used water and a second outlet %or the purif@éﬁfigsté égé."
15 2. A waste gas pufifier according to claim';, §a§iﬁ§“- '
one or more plafes t§ direct the waste gaé on¥6 fhe-o£'
each baffle. | R |
3. A waste gas purifie;:a;qéfdiné to claim -1 or 2, £§Ving_”
means for.éutomatiéaliy.?oht}oiling the suppi& and recir- 
20 culation of water and deéérgent. ' | |
4. - A waste gas ﬁufifier_accord;ng to claim i; 2-or 3;
wherein the first ocutlet includes means for collecting
the used water and separated impuritiés.
5. | A waste gas purifier acéording to claim'd, wherein
25 in the collecting means comprises a mesh strainer.
6. A.waste gas purifier'according to any preceding

claim, wherein the housing has a second inlet for the
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5 . A waste “Iﬁﬂllrﬁmltredl ng to claim4, wherein 25 in the .
-col |l ecting megﬂmﬂm i) 3 sh strainer. 6. A waste gas purifier .
accor dj o any prebed?n@’crainl wherein the housing has a second inlet
aste gas which is |ocated above the first inlet and has a w dih

for t

of abd cm- 7. A waste gas purifier according to any preceding cl ai mV
wher ei R housi ng has a doot#for gai ning access to the interior of the 5--
housing.™8. ~ A waste gas purifier according to any preceding claim

wherein the detergent is in the formof non-corrosive and non-foaning
liquid. Qaste fadTehiOfl i0T1dRHELS YbOEE WRS 1A rGRSIntEOEEARNI BT, conpri sing

wi thin a housing ejecting fromone or nore jets a continuous curtain of 10
wat er angdi gkt 6 @@Lt itnem. di rection substantially towards a housing inlet
and onto an inflow therethrough of waste gas from cooking to emulsify the

oi | in the | ReoIl IO HASLE 985 ucBlChhDS Uhf BELEOAALNS Lk ERheh st e gas

onto at [east one angularly nova _ O Separate renal ni ng |rrpurifties_
and the WSedoNake ndd anaddrerds galfitdglicces¥as! endasiteri@r & WRENOd according

to claim9, wherein the water and detergent is re-circulated for a
predst er pdudgt i me. - - -
8. A waste gas pu:ifier according to any preceding claim, wherein a

the detergent is in the form of non-corrosive and non-foaming liquid.

L3

9. ' A method of purifying wasté gas from cooking, comprising within a
housing ejecting from one or more jets a continuous‘curtain of
10 water and detergent in a direction substantially towards a housing
inlet an& ontb an inflow therethrough of waste gas from cookipg to
emulsify the oil in the incoming waste gas, and then directing the
 treated waste gas onto at least one angularly'movable baffle to
separate remaining impurities and the used water from the treated

15 waste gas.

10. A method according to claim 9, wherein the water and detergent

is re-circulated for a predetermined time.

11. A method according to claim 9 or 10, operating on a
61 minute cycle wherein the baffle rotates constantly, the water

20 is supplied for the first minute, the detergent is supplied

o

for the second minute and the water and detergent is recirculated

for the remaining time.



11. A'nmethod according to claim9 or ating on a 61 mnute cycle '
whérein the baffl.e rotates constantl Elﬂ!@[i I"l] BM‘LI s supptied for the
first- mnute, the detergent is suppli L mn d the water
and, getergent is recirculated for the remaining tine. *
12. . A nethod according to claim?9, *%%and 11, wherein the-rate of
supply of detergent ia 4 cnB/hr per jet.1a3. A waste gas purifier
constructed arl arr angstos uesbadiing taldlgim®, ey ahd 1desererbd twet h ref erence
to any of the figures-5 of the draw ngs. 14. A met hod of purifying
wast e gas fromteookisogplyudt tdahergehtyizag tér/er pedteptr.i bed with reference to

any of the figures of the draw ngs.
13. A waste gas purifier constructed and arranged substant~

ially as herein described with reference to any of the figures

5 of the drawings.
14. A method of purifying waste gas from cooking substantially
as herein described with reference to any of the figures of the

drawings.,




