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1 SEPARATI ON APPARATUS THI'S | NVENTI ON rel ates to separation apparatus. I
relates also to a separation process, and to a cookingspe 27
installation. According to a first aspect of the invention, thére is 2?"
provi ded a separation process, which conprises passing a gas or vapour
stream contam nated wi th an undesired substance or contam nant downwardly
t hrough a bed of curled separatinglnedia; allow ng the undesired substance
or contam nant to separate fromthe gas or vapour as it passes through the
bed; and withdrawi ng purified gas or vapour fromthe bed. The bed nay be

| ocated in a separation zone having a gas/vapour inlet and a gas/vapour
outlet, with the bed positioned between the inlet and the outlet. The gas
or vapour SEPARRRION, APRABATUSe separation zone and pass through the bed at
a relatively high velocity (Vlerr]), with its velocity decreasing to a

| ower value (V2) on exiting the bed and prior to passing through the
outlet. Thus, typically, V[err] may be between 2 and 10 m's, while V2 is
preferably less than 2 m's. The ratio of V[err]:V[err] may thus be between
5:1 and 1:1. The Applicant believes that the decreased velocity of the gas

or VapQUVT%h%eiﬁVEQT&prﬁéﬁgﬁeéhﬁP%Q@aEEEiBﬁdapﬁﬂﬁ@@@§§ IePeedhtes of the
contan1nan5-fron1the gas_or_ vapour. .
also to a° separation process, and to a cooking

installation.

According to a first aspect of the invention, there is
provided a separation process, which comprises

passing a gas or vapour stream contaminated with.an
undesired substance or contaminant downwardly through a bed
of curled separating media;

allowing the undesired substance or contaminant to
separate from the gas or vapour as it passes through the
bed; and

withdrawing purified gas or vapour from the bed.

The bed wmay be located in a separation zone having a
gas/vapour inlet and a gas/vapour outlet, with the bed
positioned between the inlet and the outlet. The gas or
vapour stream wmay enter the separation zone and pass
through the bed at a relatively high velocity (V;), with its
velocity decreasing to a lower value (V,) on exiting the bed
and prior to passing through the outlet. Thus, typically,
V, may be between 2 and 10 m/s, while V, is preferably less
than 2 m/s. The ratio of V,:V, may thus be between 5:1 and
1:1. The Applicant believes that the decreased velocity of
the gas or vapour stream as it passes through the bed,

enhances separation of the contaminant €from the gas or
vapour.



2 The process may include allow ng excess undesired substance or
contamnant to drip fromthe separating nedia, and catching this excess
undesi red substance or contam nant at the bottom of the separation zone.
The process may al so include passing the gas or vapour streamfromthe
separation zone through a scrubber for renoving an undesired substance such
as ammoni @5 S$1 bt &%gg'u ' i | r for
renoval o?hghéﬁﬁéégﬁnc%aﬂg(&(E%lggé_sﬁ}'%%ﬂ% hée%e ror‘rﬁ d%ggggg %‘%% %J?%?ng t he
treated g9% ofoREAIIRATY r E9m YT Pat Erﬁg‘ﬁhéfrt@. FRR25ALIRY Wedddr s¥3%am may be
at an el e\éateﬁghgrraﬁiat t_afceeaeé mtrle:&Tuehf Sﬁmsiﬂcedoiﬁbshgaﬁfngm cant am nant
is in condens aper . ocess may then include, prior to
passing t ecéﬁ%'gﬁqx\nggegﬁga% gé%%’b%grzoéxﬁ‘eamthrough the curled separating
medi a bed, cooling the hot gas or vapour stream i mredi ately ahead of the

cur| ed sepgieaty Adili fapedisd tihcatileoodh GO0 BHENYAs Yr UpagshE o

subst ance thus se aratlgg fromthe gas or vagour stréamas it passes

t hrough t S&0SEH c5BFi REPSFaLAeth AnSnERRPHER @ g%%“@?be\'i‘apgﬁF st ream
may be ef frenicednky ati nadekyrednsulsstanycd hmdintasyasmonivaphareffomam with a
cool i ng i l:Rg ' ‘ : t =3 rel anbi ent

t enper at E‘:a%d“)e'gg }t%%gg%%eé% tﬁ%&%ﬁ gaéﬁggngglgfi] ?gPﬁrogé‘e’e%ig ?f%gnt of the
i nvent i onoft hea colPAanRedi usuglly Gshpristokugastberefpens sbeéare  The
process Mg ddharERPEhset A8t &d fhs B $8polRaSsOFe ARV brabEBRRYMLLN a

The gas or vapour stream may be at an elevated temperature
at which the undesired substance or contaminant is in
condensible vaporized form. The process may then include,
prior to passing the contaminated gas or vapour stream
through the curled separating media bed, cooling the hot
gas or vapour stream immediately ahead of the curled
separating media bed, with condensed contaminant or
undesired substance thus separating from the gas or vapour
stream as it passes through the bed.

The cooling of the hot contaminated gas or vapour stream
may be effected by directly contacting the hot gas or
vapour stream with a cooling medium. The cooling medium

may be at between -30°C and ambient temperature, eg at
between -15°C and 10°C.

In one embodiment of the invention, the cooling medium may
comprise a gas or vapour stream. The process may thus
comprise admixing the hot gas or wvapour stream with a
coolant gas or vapour stream, to form a mixed gas or vapour

stream, which is then passed downwardly through the bed of
curled separating media. : -

The coolant gas or vapour stream is thus used to control
the temperature of the gas or vapour stream passing through
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cool ant gas or vapour stream to forma m xed gas or vapour stream which

I s then passed downwardly through the bed of curled separating nedia. The
cool ant gas or vapour streamis thus used to control the tenperature of the
gas or vapour stream passing through 3 the bed of curled separating

medi a. The process may then include regulating the flow rate of the cool ant
gas or vapour stream in response3§o the tenperature and flow rate of the
hot gas otheapedr oft cuexded: epenatdngt medianpeTheuprooess Heay obhen ni xed

gas or vapgiugler lathi#és, thé NE16RMIRA We Chel Bo8htIaLT o¥@POUT
stream typi cal |

will be,in the range 40[err] C- 180 er%gghﬁig from
80[ er r | C- YEBOH T FEFERI't '} HeP TREITR GOt BBt SRR IS W ¥3%€or vapour
stream t ypifc ahkyhoti gas kif erappGro8Eeean, ts unhtaolbeheceampiatut€ and
S0ferr]C g9 ghoul-.iil ”rh&eéﬂegﬁ% S %ﬁbﬁ?t SOUA 999, V?ﬁS“r wil |
be adm xe(?, by neans of the coofFant gas of vapour Stream W t'h € hot gas
or vapour tempexmtugecofit EbE hak Ak cer gmpoir wigeam sypégalignwéthture at

the desiref te{MeRat taRgOrawthidoddie &esired BEREIGIUE S wANYerhLnst ead,

t he cool i medi um may conprise _a coolant liquid. The process, may then

i ncl ude s%ﬁrﬁ& ﬂ'@m %5?%}),{% Pgui ' Ps nfn&prre%ﬁﬁ ES PQ}’arpoﬁFrEgﬁneam

The spraymmpﬁqmﬁlbeheﬁkepﬂéqoe§MPCmuspshyasrbaneeniBoeﬁthgd.BOPG,the gas
or vapour &pakjcg 2pdct NeehddVidhf3AUsicRe BBY1RALUSES or fradBBi! 11 Thus, the

m xed gas _Or vapour_stream
be admixed, by means of the coolant gas or vapour stream,

with the hot gas or vapour stream to control the mixed gas
or vapour stream temperature at the desired temperature or
within the desired temperature range.

Instead, the cooling medium may comprise a coolant liquid.
The process may then include spraying the coolant liquid
into the hot gas or vapour stream. The spraying may be
effected continuously or intermittently.

Both the gas or vapour coocling and the liquid cooling may
be used, if desired. Thus, the mixed gas or vapour stream

may then be subjected to the liquid spraying, if necessary
or desired.

The process may also include, when the pressure drop
through the media bed becomes excessive due to
contamination of the media and/or solids build-up in the
bed, displacing the bed so that the gas or vapour stream
enters a different zone of the bed. Thus, the bed may'have
an entry zone or portion through which the contaminated gas
or vapour stream enters the bed and an exit zone or portion
through which the purified gas or vapour stream leaves the
bed, with the zones being located on opposite sides of a
rotational axis, and with the displacement of the bed being
through 180° and being effected by rotating it about the



may then be subjected to the liquid spraying, if necessary or desired. The
process may al so include, when the pressure drop through the nedia bed
becones excessive due to contam nation of the nedia and/or solids

buil d-up in the bed, displacing the bed so that the gas or vapour stream
enters a different zone of the bed. Thus, the bed may have an entry zone or
portion through which the cont ani fat ed gas or vapour streamenters the bed

and an exighe30ng MO0 YhatHidlonie® LR kii2d 2638 Ghavepaur stream

| eaves the bed, with the zones“beling | ocated on opposite sides o
rot at i onaleXbli LONgnPEFOMES: kBEIPREFXc&RBAt of the bed being through
180[err] and being effected by rotating it about the 4 axis so that the

entry zong,hecqnes the exit zong and the .exit. zone hecones,t.he try zone.
The br ocedbtarirge uY il A, & R R R PR B ot at | g
medi a bed amlead isepazxatiosnmefspl be@dfttey dtehasoreer gbimplaaed,héonedi a and

to inmprovegash @ %g@werfalt@wthar RLaRat B8aPed. irtoVR N S RMploe! ude
sprayi ng ﬁ&F maigﬁﬂggbgﬂgg ,_£g wash water, onto the bed, whilé continuing
to pass t HeYad am t hrough the bed. The washing |iquid may
i nclude a washing aid, eg a detergent, to assist in cleaning of the nedia.
;rihguFgog::%é@?%qu%%%ﬂﬁaQOlilnﬁu&ég’sgﬂyi%é)eﬁé@dwgéh.{ﬁge1ihﬁ§d‘,’va%@ ng
wash water, onto the bed, while continuing to pass the gas
or vapour stream through the bed. The washing liquid may
include a washing aid, eg a detergent, to assist in
cleaning of the media. The process may include collecting,
for a period of time, the washing liquid passing through
the bed; recycling the washing liquid, ie re-using it for
the spraying onto the media bed; and dumping the washing
liquid after the period of time, ie at the end of the
cleaning cycle.

The contaminated gas or vapour stream may be an off or
waste gas stream emanating from a household, commercial ox
industrial cooker. Thus, the gas or vapour is then air,
while the contaminant or undesired substance is then fat
and/or oil. The air may be hot as hereinbefore described,
in which case the fat and/or oil is present therein in
condensible vaporized form. The coolant gas or vapoui
stream, when present, way thus be cooler air, eg
atmospheric air or coolant air, not contaminated with such

fat or oil. The coolant liquid, when present, wmay be
water.

The Applicant has found that, apart from the curled
separating wmedia acting to remove condensed or liquid
contaminants, they also act to remove solid contaminants.
Without wishing to be found by theory, the Applicant
believes that this may be due to localized cyclone actions
taking place within the bed of curled separating media.



the bed; recycling the washing liquid, ie re-using it for the spraying onto
the nmedi a bed; and dunping the washing liquid after the period of tine, ie
at the end of the cleaning cycle. The contam nated gas or vapour stream rmay
be an of f or waste gas stream emanating froma househol d, commercial or

I ndustrial cooker. Thus, the gas or vapour is then air, while the
cont ami nant or undesired substancedis then fat and/or oil. The air may be

hot as her,ei nhef.ore desgri in which se the fat. and/ofr,oil i.s present
Cherain | RO TS §aparrady eRar SHehe ofpedte 3L oFndhRod? B roam
when pres@mnovided tehsepaeatdoneppphratug, awhbelpheomperises or cool ant air,

not contam nat gd yidde 1S Wt idhgOh BkparatiBs £o9tant Iiquid, when present,
may be water. The ?ggllcant has ound that, apart, fromthe _curled
separating nedita SORFAFLRGLEENTIRS CHARRIHS ed LY igﬁ?ﬂl’&%nt%ﬁﬁ%aﬁ@, t hey

al so act twegssinve solid contam nants. Wthout wi shing to be found by

theory, the Appli ' a ls e cal i zed cycl one
actions taki ng%plégé%v?ﬁ%%rﬁ\ét%%gegegeép }ngr?églgs%%%ﬁéég#ﬂnedi a. 5
According to a ssaresRtingheeansf conprisingtd bed ofcrurled meparasdng

separ at | ORneRPiRAT $h Ut heMePara@TRn SAsned VEsSeinlet| Nthe BepRRAANPON zone;
a contam r}rztiéaergs gaf%lSA \4: eo%rutllrélte%rlrgggleggsﬁgﬁOtlgaw.a a contaminated gas
or vapour stream entering the separation zone through the
inlet passes downwardly through the bed and exits the zone
through the outlet, with the curled separating media acting
to separate contaminants from the gas or vapour as the gas

or vapour stream passes through the bed.

The vessel may have a base or floor, a roof spaced from the
base, and a peripheral wall between the base and the roof.
The relative dimensions of the inlet and the vessel may be
such that a reduction in gas or vapour stream velocity as
it enters the separation zone, takes place.

In one embodiment of the invention, the inlet may be
provided in the roof, with the outlet being provided in the
wall. The separation means may then include an apertured
basket in the vessel below the air inlet, with the
separation media contained in the basket as a fixed bed.
A baffle may separate the inlet from the outlet, with the
baffle depending from the vessel roof and terminating with
clearance from the vessel floor. Thus, gas or vapour will
pass downwardly through the bed of separating media,
underneath the baffle, and upwardly through the space

between the baffle and the vessel wall, to exit through the
outlet.

The apparatus may include a contaminant collection zone
inside the vessel adjacent the floor such that it is spaced
from the bed of curled separating media. In another



vessel ; a gas/vapour outlet |eading fromthe vessel; separating neans
conprising a bed of curled separating nedia in the separation zone, the
inlet, the separating neans and the outlet arranged such that a
contam nat ed gas or vapour streamentering the separation zone through the
inl et passes downwardly through the bed and exits the zone through the

outlet, WiBohifehtdLARLAALLIGNTEMME ALLdD tﬁ%ﬂaﬁétﬁl&% | nant s

fromthe gas or vapour as_the ?as or vapour. stream passes rou t he bed.
The vesselnpkje 2thasbigh fevet, withdhesgutdgts Pﬁﬁ?gh@r‘b‘éﬂs‘ge,dand a

per i pher ainwat he befateien ahldg olrasen anchd heob@of sudhie tiedtat ifive dismensi ons of
the inlet and the

| essel . sych that .a redugctiopn i,n S_0r., vapour
stream veroureyieet FBRCwilR Ok *HRRskatisherlaie cRet” fhcet14fone
enbodi nrensephrahéngnmediaoandt ¢entaminantnycdid gutdwindenien the roof, with
the outlet being provided in the wall. The separation neans may then
I ncl ude an apertured basket in hhe vesse| below the agir inlet, wth the
separ at | oAPnBdf Ar8hSH P iof thispaRetinant 9f e goyensiggs  Fhe may
separ ?t e E?@o’tcglaﬁd foowh tixyy ditidrethe v&@ka:tm?o:baféd:&dg@m?i g pram t he
vessel roof. .and t ' | n ht ar g t e f Thus, gas
or vapourvﬁfﬁr p%géﬂhga%#aggp% Dﬁﬁgﬁgﬁgﬁﬁglgégg;fEégyaigﬁﬁhgbgéé}%,
under neat fonmectangl bhefloep andthet kpafightke vt dedagpreavidedbaf f| e

and the vesseneraladll P fat! kaadghibhe 1evkliehndTR8eapadlatupeiBy | ncl ude

a contam nant .colJ ection zone i.nsi f t he vessel fd'ac nt the floor such
that it | $T&y3Geq 1t .an opposed wall panel at a lower level.

In a second version of this embodiment of the invention,
the floor and roof may then be square or rectangular in
plan view, so that the wall comprises four wall panels
connecting the floor and the roof, with one of the inlets
being provided in each of two opposing wall panels, and
with one of the beds of the curled separating media being
provided for each inlet. A common outlet may then be
provided in the roof. The floor may be of V-shape in
cross-section, tapering downwardly inwardly from the wall
panels having the inlets and with the contaminant

collection zone being provided at or along the apex of the
floor.

Gas/vapour deflection surface(s) may be provided opposite
the inlet(s) for deflecting gas or vapour downwardly
towards the bed(s). The deflection surface(s) may be
curved. In the first version of the invention, the -
deflection surface may be provided by the roof panel and a
portion of that wall panel in which the outlet is located.
In the second version of the invention, the deflection
surfaces may be provided by additional panels spaced from

the wall panels in which the inlets are located, and the
roof panel.



fromthe bed of curled separating nedia. I n anot her 6 enbodi nent of
the invention, the inlet may then be provided in the wall at a high |evel,
with the outlet being provided in the wall and/or in the roof such that it
s in comunication with the space between the bed of curled separating
medi a and contam nant collection zone. In a first version of this

enbodi nent of the invention, theyfloor and roof may then be square or
rectangul ar in Elan view, with the wall thus conprising four wall panels
connect i ithea hanipbde) anRY hextewd the ifuldk Beng§hprobi dde | Wadde wal |

panel at ajd (¥)gh dieved ené bheleut kil beivGiNoVvéteshd ntRe ¢apesed wal |

el
panel at "a | quer el. I.Ln a_second rsion_of this enbodi nent of the
i nventi ont® ﬁﬂ%%%ﬁ&ﬂo@? OrhERepECRfuare or rectangular in plan

view, so that the wall conprises four wall panels connecting the floor and

t he roof,; w ' ' ' s [
wal | pane*£§%%%e%%®ﬁ%%§£Q§g %ﬁ?&r Iogldegg%a?gltlge\r%g?ﬁ diozI Bgi ng
provi ded ¥ead date theevessel b mdHBule¥elmayiEReiidSYIGE #8418n t he

roof . Thecdde®r ceRyratlpf ¢ stitge theCbedsS-S£Cupledt appiarag igawnwar dl y
ol KSR ARl R0 o seb et and wch Che concam nan
Gas/ vapour defl ection surface(s) nmay be provided opposite
The wall may then be cylindrical. In particular, the wall
may then be circular in cross-section so that the floor is
circular in plan view. The floor may be of concave-shape or
dish-shape curving downwardly and inwardly from the

cylindrical wall to a lowermost centre point.

The outlet may comprise a cylindrical, eg circular in
cross-section, component located centrally within the
vessel such that a lower end of the component is spaced
with clearance from the floor, and an upper end thereof
protrudes beyond the upper end of the wall. A
circumferential flange may protrude radially outwardly from
the upper end, or an upper end portion, of the cylindrical
component. In use, the flange can be used to attach the
apparatus to a ceiling, cooking hood, or the 1like.
Circumferentially spaced connecting means, eg brackets, may
thus connect the cylindrical component to the wall.

The inlet may thus be defined between the flange and the
upper end of the wall. Thus, the inlet will extend
peripherally or circumferentially around the vessel.

The flange and upper end portion of the cylindrical
component may be shaped to provide a gas or vapour
deflecting surface for deflecting gas or vapour entering

through the inlet downwardly towards the bed of separating
media.



the inlet(s) for deflecting gas or vapour downwardly towards the bed(s).
The deflection surface(s) my be curved..lpn the fi rst version of the

i nvention, the deflection surface may be pof panel and a
portion of that wall panel in which the ¢ In the second
version of the invention, the deflection ovi ded by

addi ti onal panel s spaced fromt hegvval | panels in which The inlets are

| ocat ed, roof neI he inlet(s) .ma nd the fuI I | engt h
of the wafPe ;’Fr zfaet’t“r% }at 1ﬁa§‘“l“? é&e@ | engt h
of the wawhlibaraeid ocylimdrimdl Icnmpeheanot heatd eeiaaelm@enhroﬁntihethélvent i on,
the inlet ]ng?v a I e HE et being
| ocat ed cegﬁg %‘%lsgson%lﬁ t e%g__? 0 tté%r e geggrle:l ?’%%Hrjrleé a“lp ocat ed

around the outlet. The wall may then be cylindrical. In particular, the

wal I may &h@napgaﬁawglﬁa | InE1Q8S- €6861178 ﬁ@aﬁ@afof heodlgy 4 Sgg&krcular in
pl an vi ew. The
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component g 599%@91&6@1{ floer Bddidb:d h&e!eggiﬂts%at BepBYELi50C Of the

conponent I S sp clearance fromt oor pper end t her eof
media bed

The cooling means may be adapted to cool the gas or vapour
stream directly. The cooling means may comprise a cooling
gas/vapour inlet leading into the gas/vapour chamber. The
cooling gas/vapour inlet may comprise a coolant gas/vapour
opening in the vessel, and a displaceable closure for
controlling the quantity of coolant gas/vapour passing
through the opening. Displacement means for the closure,

such as an electric motor and lead screw arrangement, may
also be provided.

Instead, ir additionally, the cooling means may comprise
cooling liquid injection weans for injecting a cooling
liquid, such as cooling water, into the gas/vapour chamber.
The injection means may comprise a plurality of nozzles for
spraying cooling liquid into the chamber immediately above
the media bed, the nozzles connected or connectable to a
cooling liquid supply. The nozzles may be mounted to a
suitable component, eg a bar, adapted to traverse the media
bed. Thus, the bar may be provided with displacement
means, such as an electric wotor and 1lead screw
arrangement, to enable it to be displaced to-and-fro across
the media bed, eg on a continuous basis.

The separating media bed may be displaceable. Thus, the
separating media bed may have an entry zone or portion at
or through which contaminated gas/vapour enters the bed,
and an exit zone or portion at or through which clean

This Sheet Has
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protrudes beyond the wupper end of the wall. A circunferentia
flange may protrude radially outwardly fromthe upper end, or an upper end
portion, of the cylindrical conponent. In use, the flange can be used to
attach the apparatus to a ceiling, cooking hood, or the |ike.
Crcunferentially spaced connecting neans, eg brackets, may thus connect
the cylindrical conponent to the ®all. The inlet may thus be defined

bet ween the fl ange_a e e n inLet will
extend pe a&{era r rPeac‘fh% cgﬁger%eeﬁtlal ’F‘héalagg %gﬂ%g §'§e+néi}'ﬁ% fFange and
upper end hmitdarom@ldxm &pei mﬁp@@atmmm@m rré;ylebeh@}m?edhwlpgow de a

gas or Vappiloddef | RS Yo el t?t?é | St N 0a i@ Se R t VABAKE, eaharl ng
t hr ough the i nl et rd1 t owar bed of separating nedia. 8 The
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adapted t t he ﬂ tor vapou t(ﬁ B;ea dlaectIX tbhe co%%!ng nmeans
nmay COFTpI’I gn@bl(ﬂel ga contaminatced gas/vapour does o] YpPass

media bed.

The apparatus may include washing means for washing the
separating media bed after displacement thereof. The
washing means may include a washing liquid holding vessel;
dosing means for dosing a washing chemical into the vessel;
heating means for heating the washing liquid in the vessel;
pump means for pumping hot chemically dosed washing liquid
from the vessel through nozzles onto the separating media
bed; collection means for collecting used washing liquid
which has passed through the separating media bed, with the
pump means also adapted to recycle the used washing liquid
to the nozzles. The nozzles may thus be the cooling liquid
nozzles. Instead of the pump means being used to pump hot
washing liquid from the vessel, the vessel can be located
above the nozzles, with the hot washing 1liquid then
gravitating through the nozzles initially. As described

hereinbefore, the washing liquid may, in particular, be
water.

The thickness or depth of the separating media bed may be
between 3cm and 15cm, typically between 5¢cm and 12cm. The
curled separating media may each having a dimension or:
length of between 3mm and 30mm, eg 15mm to 20mm. By
‘curled separating media‘ is meant separating media
comprising strips shaped to have the form of at least a
partial ringlet or spiral.



gas/vapour inlet leading into the gas/vapour chanber. The cooling
gas/vapour inlet may conprise a cool ant gas/vapour opening in the vessel,
and a displaceable closure for controlling the quantity of cool ant

gas/ vapour passing 15 t hrough the opening. Displacenent neans for the

cl osure, such as an electric notor and | ead screw arrangenent, may al so be
provided. Instead, or additionallyygthe cooling means may conprise cooling
liquid injection neans for in ectlng a coolln%|20 |.i qui d, such as cooling

t
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cooling | |%u§§95uppl et?l)%g' Tngg }Prg t%% %?‘u 9% aegzg(\lung.&lygbl e
conponent , OEgsfee@brshma}QSed to traverse the nedia bed. Thus, the bar
may be provided with displacenent neans, such as an electric notor and | ead

screm/arran e to enabl it. to, be dIS Iac d to-and-fro across the nedi a
bed, eg ont rcrrg}?t"? ﬁg shavings, iFFﬁgtmi]afmbé’lee@e
di spl aceabless thas, Othmmsepgraboug DEMmm baﬂlmaythQVW1dnhenbEyt&&ne or
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bed. Ther%‘ﬂ)‘ﬁ R CHHATUE @cfe%aehéhawnam "aYigee H@e@eqm AMh@nedi a, t he
hol der havis@m, eg about 8mm. The lengths of the metal strips

obtained by straightening the shavings may be between 30mm

and 100mm, eg between 40mm and 60mm. The shavings may thus
be of spiral or ringlet form.

According to a third aspect of the invention, there is
provided a cooking installation, which comprises

cooking apparatus on which foodstuffs can be cooked;

air collection means above the cooking apparatus for
collecting oil and fat laden air generated by the cooking
of foodstuffs on the cooking apparatus;

an extraction conduit leading from the air collection
means such that an inlet to the conduit is provided in the
air collection means;

air extraction means in or associated with the
extraction conduit, for extracting air from the space
between the air collection means and the cooking apparatus
into the extraction conduit; and

separating apparatus as hereinbefore described,
mounted to the air collection means such that the outlet of

the separating apparatus is in communication with the
conduit inlet.

The cooking apparatus may, in particular, be adapted such
that foodstuffs can be grilled thereon, eg by means of a
gas flame.



opposed openings providing the entry and exit zones, and the openi ngs being
covered with apertured separating nedia retaining neans, such as nesh.
The holder my be displaceable about a rotational axis. The hol der will
t hus be shaped to permt rotation thereof, and the vessel w Il have
conpl enmentary seating conponents to match the hol der and ensure that
cont am nat ed gas/vapour does not bybass the nedia bed. The apparatus may
i ncl ude washin for mashlng t he separating nedia bed afte
[

di spl acenéh€ ﬁeFQ ieCtl?Hemﬁég REYnESMRT#8§ £nBPAdeCR EB%h}hﬁethU|d
hol di ng vesddle; tiosi ognéeins niagr ld@s'tmg thervagbding ofhean datti nt oThée vessel

heati ng eglly SERE ans for
punpi ng ho §:ﬁ§% C§| I?“tt? osg‘%gl Vigaeh| ng | qU| oéj:férrgn#{iﬁeﬁ{vesséeq ?’Krougﬁ nozzl es
onto the skysdr.ati ng nedi a bed; collection neans for collecting used washing
| i quid which has passed through the separating medi a bed, with the punp

means al sQ adapted to_rec { ed was to the nozzles. The
o221 oo nAPATIILIE (AL G L | HAUEA 13 PBCeTHIg . En BFPRRBCHTN: means
bei ng usedppayatys,hain waséj ngolldquic fwilkd tbbsuebseldratvhe iresf§ebmcan be
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typlcally between ambient temperature and 100°C, eg 20°C-
70°C, at which temperature all oils and fats are in liquid
form and at which temperature efficient separation thereof
in the bed of curled separating media can be effected.

The invention will now be described by way of example with
reference to the accompanying diagrammatic drawings.

In the drawings,

FIGURE 1 shows a simplified flow diagram of a
separation process according to the first aspect of the
invention, and including separation apparatus according to
a first embodiment of the second aspect of the inventioh;

FIGURE 2 shows an enlarged sectional view of the
separation apparatus of Figure 1;

FIGURE 3 shows an enlarged plan view of the separation
apparatus of Figure 1;

FIGURES 4(a), (b) and (c) show three-dimensional views
of typical curled separatiﬁg media used in the separating
apparatus of Figures 1 to 3, and 5 to 15;

FIGURE 5 shows a three-dimensional view of separating
apparatus according to a second embodiment of the second
aspect of the invention;

FIGURE 6 shows a cross-sectional view of a cooking

installation incorporating the separating apparatus of
Figure 5;



"curled separating nedia' is neant separating nmedia conprising strips
shaped to have the formof at least a partial ringlet or spiral. 10 In
one enbodi nent of the invention, the curled separating nmedia may be wood
shavi ngs. However, in another enbodi nent of the invention, they may be
metal shavings, eg alum niumor steel shavings. The thickness of the

shavi ngs may be | ess than 1nmm andygven | ess than 0, 5mm eg about 0, 1mm
while the widths of the shavings nmay be between 1mm and 10mm eg about 5mm
The radius of FICVEEuTeSBPWEhR GRS rdidnenrsiqdlhdilgeeRI2RAPARALIBEM eg
about 8mmappabatulsengdirdiing heo nat ahistr igrbodimeintebdyrisd r segbhani ng t he
shavings may b b%tg%gn.30gngagd_100nn1 eg between 40mm and 60mm The

shavi ngs ﬁﬁ%mfﬁug b SflgﬁuP o8¢ ringlet form According to a third aspect
of the inventi BICUREer& #koys ori duss-ceckingalnstigh anfi om, cebkihgconpri ses

cooki ng a&e&fﬂm%t%nmkﬁe&geﬁéé%s RN Qép&i?%f&_'? AgpaGAthCt ben nmeans
above the QOOkIn% apparatus for colTecting ofl and Tat "'aden air generated
by the codWigFef’/f oodstuffs on the cooking apparatus; an extraction

condui t | eadi nFIGURE theshws Golglei ivdewredna separadhgaappakatuko the
condui t i & PoXidedrin Lhenk el hb8a1HERR or ke VUIAH hepeBERNS 1N Of
of the invention;

FIGURE 10 shows a cross-sectional view through X-X of
the separating apparatus of Figure 9;

FIGURE 11 shows a sectional view through XI-XI of
separating apparatus according to a fifth embodiment of the
second aspect of the invention, with some details omitted
for clarity;

FIGURE 12 shows a plan view of the separating
apparatus of Figure 11, with some details omitted for
clarity;

FIGURE 13 shows a part cut-away end view of the
separating apparatus of Figure 11;

FIGURE 14 shows a part cut-away plan view of
separating apparatus according to a sixth embodiment of the
second aspect of the invention, with some details omitted
for clarity; and

FIGURE 15 shows a part cut-away side view of the

separating apparatus of Figqure 14, with some details
omitted for clarity.

Referring to Figures 1 to 3, reference numeral 10 generally
indicates a separation process according to the invention.

The process 10 includes a cooker 12, which includes heating
means (not shown) for heating or coking foodstuffs. A hood
14 is located above the cooker 12. A conduit 16 leads from
the hood 14, and is provided with an open limb 18 closed
off with a removable plate 20. The conduit 16 leads into
the top of separation apparatus, generally indicated by



extraction conduit, for extracting air fromthe space between the air
col l ection neans and the cooking apparatus into the extraction conduit; and
separating apparatus as herei nbefore described, nmounted to the air
col l ection neans such that the outlet of the separating apparatus is in
communi cation with the conduit inlet. The cooking apparatus may, in
particul ar, be adapted such that f8odstuffs can be grilled thereon, eg by
nmeans of ﬁpgj 1 ir go i pn ri a _hood or
t he Iike,%:| e§4 ea(%ﬁﬁﬁﬁ$eﬁgy bé Féﬁéﬁgef%gﬁigéégaﬁﬁgﬁﬁg si.g é&?raction
means may the aﬁp@iﬂ-’ﬁﬁéﬁi oA f §ﬁ_ rbufceubbeart r?eﬁ.pluU%thA;?ar@Olﬂdwf &8 and oil
ljaden ai rfﬁéﬁﬂﬂ@d&ﬁmttﬁféoéﬁrd’#b@graﬂ?Eét&sbi;;ifjgi@@l @ﬂ&ﬁls{o Wi [ dal so be
rawn in from underne e _hood, .with,the co L, serving to condense
the fats o “ﬂé ?320 ?%5558@ fhiEm Riologt tgﬂnigfzﬁt dle, tPy &l |y
about 170[sucgion rsueit aifelay fapodd ,t wéthoaki ajr appeckarge donduniltd @6 d form
at a | ower , i cal etwe. Lent tenperature and
100[ err] C,lée‘-g ﬁﬁ@-t%ﬁeﬁﬁgt%tra:%ﬁml%%ﬁﬁtgg%ﬁerature all oils and fats
are inliquid formand at which tenperature efficient separation thereof in

the bed ofrkersepaspiomt apgaretis ZArchpeidartLdqubie irvsgEntzgn an |1 now
be descr | bedubye WO X APALEA"EEbu EAETSNGE 50 LY ALAQRAINL 1%,
44, 46 and 48 extending between the floor and roof. The
conduit 24 thus leads from the wall 42, while the wall 4s
is slidably attached to the walls 44, 48 so that it is
removable, thereby providing access to a separation zone 50
provided inside the apparatus 22. A tray 52 is located on
the floor 40, and is slidably removable from the separation

zone 50 through the gap provided when the wall 46 is
removed.

The apparatus 22 also includes a basket, generally
indicated by reference number 54. The basket 54 has an
apertured base 56, a top 58 which is spaced with limited
clearance from the roof 38 and which has an opening which
is aligned with the conduit 16, and side walls 60. A fixed
bed 62 of curled separating wmedia 70 is located in the
basket 54, on top of the apertured base or grid 56. The
basket 1is removable, being located on supports 57
protruding from the walls 44, 48.

The curled separating media 70 are as hereinafter described
with reference to Figure 4.

A baffle 64 depends from the roof 38 and terminates with

clearance from the floor 40. The baffle extends from the
wall 44 to the wall 48.

In use, foodstuffs are cooked in the cooker 12. The
foodstuffs release hot fats or oils, which can be in the



In the drawings, FIGURE 1 shows a sinplified flow di agram of a separation
process according to the first aspect of the invention, and incl uding
separation apparatus according to a first enbodi mrent of the second aspect
of the invention; FIGURE 2 shows an enl arged sectional view of the

separation apparatus of Figure 1;141 GURE 3 shows an enl arged pl an vi ew of

the separ geLan aPRALAS BloTi 6.1 B ARES S6ako (Rl AN (Glaslo
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enbodi nent of th cond _aspe of t I pventi.on;. FI 6 sho a
cross- secPFEASI © ig%gogaa Sgoﬁﬁﬂﬁefnggal+%E?oﬁp?rﬁﬁﬁéiﬁ%;iri}?YE?%eparating
appar at usaafi kijurladen airldpdds@dREIbshdle acdriduEe: didresnsd omatews ew of
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-i nst al | aingAcpies: for ATFRY t Be- sefdeatidy apParaludagenrigin ethus FI GURE 9

shows a phagsescwidng cle@acohtiigt apB3r alnds enters the top of the
separation zone 50. In view of the enlarged cross-
sectional area of the basket 54 as compared to that of the
conduit 16, the velocity (V,) of the air entering the basket
and passing through the bed 62 drops. The air, still
moving in a downward direction, encounters the curled
separating media 70. The separating media 70, in view of
their shape, provide contact surfaces against which the
entrained fat and oil can impinge and be collected. Once
sufficient or excess o0il and fat have accumulated on the
media 70, the oil and fat drip downwardly from the wmedia 70
into the tray 52 under gravity. The substantially oil and
fat free air passes into and through the portion of the
separation zone 50 below the basket 54 at a still lower
velocity (V;). The air then passes, as indicated by arrow
68, into the space between the lower edge of the baffle 64
and the conduit 24, at a higher velocity, and then exits
~ through the conduit 24 at a still higher velocity.

The sepération apparatus 22 may be sized such that the
following air velocities are attained therein:

v, - 0,5 to 1,5m/sec

V, - 0,3 to 0,8m/sec

The substantially oil and fat free air then passes into the
scrubber 24 where ammonia is removed by scrubbing the air
with water. The air then passes along the conduit 28 into
the biological filter, where sulphurous compounds, such as

mercaptans are removed, before being discharged into the
air via the conduit 36.



I n accordance with a fourth enbodi nent of the second aspect of the

I nvention; FIGURE 10 shows a cross-sectional view through X-X of the
separating apparatus of Figure 9; FIGJRE 11 shows a sectional view through
XI - XI of separating apparatus according to a fifth enbodi nent of the second
aspect of the invention, with sone details omtted for clarity; FlIGJRE 12
shows a plan view of the separatilfhg apparatus of Figure 11, wth sone
details omtted for clarity; FIGURE 13 shows a part cut-away end vi ew of
the separB¥AMBIE hparatus of Figure 11; FIGURE 14 shows a part cut-away plan
vi ew of sSHEHpar sepagasfipar apmmmtany d2pg vy ateskéd dnbodi meritotfypiehe second

asPect of Alead WS Ot ik (TS 08401 L8 QUL bedoLer gharity) and Fi GRE

15 shows @& ‘par awa e View the séparatrng apparatus of Figure
14, with sone details omtted for clarity. Referrlng to Figures 1 to 3,

r ef er enceppurgial piotaeppeal ixst ATl Loi@s, at&ﬁpaaawaﬁalaﬁgc&sﬁ ageording to
the invention. The process 10 cIudes cooker 12. which includes heating

means ( notERIAHIOR APRREFTHR PR RETRFOS™ - A 81£4 €4 ocat ed
above t hetheobaskeé®. 54 cmsiuBDcﬂaﬁBOemxlSOémom tThee hdbamdter andl ithepr ovi ded

with an ogehali i Bleossthdl! While acharowdl ! | Bbfaghe 3U° epnduit 16

| eads into e top of separation, apparatus, general I.cate
140mm. nstead of metal shav1ngs, oak curls or shav1ngs,

having a maximum dimension of between 3mm and 15mm were
used as curled separating media in the basket 54, and the
depth of the bed 62 of oak curls was l2cm. '

A mixture of hard white animal fat and cooking oil was, in
a simulation of an industrial cooker 12, heated to a
temperature of 180°C. Water was added to the hot mixture
of o0il and fat, and allowed to boil or cook off. The
ambient air temperature was 21°C. It was found that the
outlet temperature of the cooker, ie the temperature of the
air at the inlet to the hood 14, after the air had

entrained the oil and fat, was in the region of 65°C to
70°C.

The air velocities in the separation apparatus 22 were as
follows:

v, - 1,3m/sec

v, - 0, Tm/sec

It was found that only the bottom 3cm of the 12cm bed 62 of
separating media became totally saturated with oil, with
the upper 9cm remaining relatively oil and fat free.
Excess o0il dripped into the tray 52. Visual inspection of
the conduit 16, which was effected by removing the plate
20, showed that the conduit wall was extremely dirty and
contaminated with o0il and fat. In contrast, visual
inspection of the conduit 24 showed it to be substantially
clean, and oil and fat free. After 5 hours of simulating



13 reference nuneral 22. A conduit 24 leads froma side of the apparatus 22
to a scrubber 26, with a conduit 28 |leading fromthe scrubber 26 to a
biological filter 30. A conduit 32 |leads fromthe biological filter 30 to
the suction side of a fan 34, with an air discharge conduit 36 |eading from
the fan 34 to atnosphere. The sepaigtlon apparatus 22 conprises a square
roof 38, a square floor 40 spaced fromthe roof 38, and side walls 42, 44,

46 and 48 gxt %Qﬁu%ﬂ%tlv‘eéaoﬁ{ﬁ? E&Qﬂ'ce%@d £QOfdesc-g1@>eﬁonQH6\tr 24 hws | eads

fromthe wall _42, whil att,a edtot'hewals 44,
48 so thatc‘?’Pd‘r‘%tr%‘?mVﬁBI §tlﬁeﬁé‘9§tﬁpﬁ%ﬁﬁﬁg g‘&cé’%% t 8% tE@5&Fatq%n zone

50 provi deflat nst deil hkavjmpardépesZed Ao ritys Sides | enateadidenddie Byt oor 40,

and is sl M?ﬁ%%%?ﬁi%g AP e %%?)h%t-l_ls(gﬂ ez0One 50 t hrough t he gap

provi ded IS renove g€ apparatus 22 also includes a
basket, generally indicated by reference nunber 54. The basket 54 has an

apertured RpgerShe acécs;@ufg% pMBdé%si %aa%eea wcbﬁpéam tiedl Kdparanoe fromthe

roof 38 and whi ch eni S n dui.t 16, and
si de wal | sPEBSCRL ?'Qe Se&% r8‘2u§w2| ’?@3&% %%aéﬂ?bal &t ed in
the basket £84, and bép ¢b ddpapertt wiedlsmsepararing Mdibhed niaskdie i s
renovabl e, Péﬁr@z ! O%tpe‘i Qﬂesﬂﬁg955§u§7h§c§% a'ig. %8”1:%“808@'&&#4’ 48.

The curl ed separatin re as hereina escri
to below 1 C, 1t was found that there was only a pressure

increase of 3,5mm water column across the bed 62, as
compared to the pressure drop across the unused bed before
the test started. It was also determined that only 600g of
fat and oil had been absorbed into the wood curls.

As a variation of the test, 25% excess cool air was sucked
in through the conduit 18. It was found that this
decreased the temperature of the air in the conduit 24 by

15°C, without affecting the performance of the apparatus
22.

In a further test variation, after 5 hours of normal
cooking as described above, the apparatus 22 was cooled
down and then flooded with 2 liters of cold hard fat and 4
liters of o0il which were introduced directly into the top
of the bed of separating media. The air temperature
through the apparatus 22 was then slowly increased to 40°C
for 15 minutes, and thereafter allowed to cool down to
18°C. It was found that the weight of the fat and oil
retained in the separating media, and the pressure drop
across the bed remained the same as above, indicating that
the media had reached saturation point and that the

additional fats and oils were merely knocked out and
collected in the tray 52. -



with reference to Figure 4. A baffle 64 depends fromthe roof 38 and
termnates with clearance fromthe floor 40. The baffle extends fromthe
wall 44 to the wall 48. In use, foodstuffs are cooked in the cooker 12.
The foodstuffs release hot fats or oils, which can be in the 14 form of
liquid droplets or vaporized, ing{e the air space above the cooker as they
are cooked. These fats and oils are entrained or drawn up with air which is

sucked i nTHy AfpicAit thel {areHreid©Vere 34ppahtus heahgedvidesTha fat and
oi | Iadenéif 4Ewses alongfthe condwé Jﬁﬁﬁag.e?te s _the, separation
appar at us ZF 9T Y BRARE GF of PRIV, P38 ARG CALEE PP A owBED afhe f at
and oi | | addn aaid fidtud adess ed ralfaog theindndurial6eookelr enters the top of
t he separation zone 50. In view of the enlarged cross- sectional area
of the basket 54 as conpared to that of the conduit 16, the velocity
(V[err]) deferxing tént & Heldaskd) A J8si FFhaTenssh umersdd 62

dr Olosd The qdrieraXly Iir;%mfm iincatﬂmmardhqje@%@ématmgougdaﬁs. the
curl ed separati,n ia 70, ratin ia 70, ,ip. view eir
shape, pr d*ﬁecf{é ﬁﬁg&cfegﬁf?gégg gaéé?ﬂ%uﬁégﬁq‘ &< ntlr ?n%aar*‘gts %r?d oil can
| npi nge arib be coll ected. Once sufficient or excess oil and fat have

accunul ated on the nedia 70, the oil and fat drip dowwardly fromthe nedia

70 into the tray 52 under gravity. .The substaptially_oil and
Each urleéjsepa éing edIum 70 is En gheyform of a metal

shaving 72 having a length ‘L’ of about 15mm to about 25mm.
The shavings 72 each have a thickness of about 0,lmm, a
width of about 6mm and, when straightened, a length of
about 40mm to about 60mm. Naturally, these dimensions will
not be the same for all shavings in the bed, but will
normally vary from shaving to shaving. Thus, typically,
the length ‘L’ can vary between 5mm and 25mm while the
width can vary between 2mm and B8mm. The straightened
length can vary between 30mm and 100mm. The radii of
curvature of the loops of the shaving 72 are about 5mm to
10mm, but can vary, typically between 2mm and 15mm. The
shavings 72 are thus in the form of spirals or ringlets.

The metal shavings may be of aluminium or steel. Instead,
however, the separating media may be of wood, eg may be in
the form of wood curls, such as oak curls. Still further,

the separating media may instead by of plastics material,
ceramic, or the like.

Referring to Figures 5 and 6, reference numeral 100
generally indicates separation apparatus according to a
second embodiment of the second aspect of the invention.

The separation apparatus 100 includes a vessel, generally
indicated by reference numeral 102, providing a separation
zone, generally indicated by reference numeral 104.



fat free air passes into and through the portion of the separation zone 50
bel ow t he basket 54 at a still |lower velocity (V[ferr]). The air then
passes, as indicated by arrow 68, into the space between the | ower edge of
the baffle 64 and the conduit 24, at a higher velocity, and then exits

through the conduit 24 at a still higher velocity. The separation apparatus
22 may be sized such that the follxMng air velocities are attained
t herein: o 1, 5n sec V] .3 to

%hg;r] - 0,5t %#gnr], - 0
0, 8ni sec §G§§F&n%95l?9mﬁﬁ*s%ﬁu?'F&Pfngé +°4Pﬁ§1ﬁ&§§§€§u#ﬁF01Phe
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ai r_then R35563,13! qAQtRe ORI Lo28 | s TG AIIOLAH 6dlef LhLEhsalnere
sul phur ous™Corpounds, “sich”as wer capt ans” are renoved, befoie elng
di schar geck iitshapesl filoar dltthe wishd@i Pade. of specelApREElITRS weparation
appar at us ghd¥as 1t18st 94 4 NoRaREB! BEYREH NSi&l A E A A REel BEobayout of
the process 10. |Ln _the &éq%ﬂ%ége |nstallﬁ$|on, ége . dinensiaons of the
separ at i on-dh Sk FRasothe, A0 EAREHE HOWREAXE L% WK Y 2ZRE 54 was
30crrx30cm<1ﬁ£b:mall PenalisarietXyr 10f4 .t hahoendaint ai:@m/va.iGZwrmhewlﬁbert hat _ of
the conduiiy 24 asak!RaTh1hRs" Lo 5! uriRRYLBESIn Aate GYdsS 186 .Shavi nos,
havi ng a mexi num di mensi on of between 3nmm and 15mm were

An air inlet 118 is provided in the wall panel 112 at a

relatively high level adjacent the roof 106, with the air

inlet 118 extending the full length of the wall panel 112.

A similar air inlet 120 is provided in the wall panel 114.

A fat/oil collection zone 122 is provided at the apex of
the floor 110.

A bed 124 of the curled separating media 70 is associated
with each of the air inlets 118, 120, with the beds 124
being located inside the separation zone 104. Each bed 124
rests on a apertured support 128, which may be a piece of
mesh or the like, while a further apertured support 130 is
lJocated on top of the beds 124 to hold the curled
separating media 70 in position. Typically, the beds 124

are about 12cm deep, but can be shallower if desired, eg
about 5cm deep.

The beds 124 are located between the wall panels 112, 114
and inner panels 132 depending downwardly from the roof
106. The roof 106 and panels 132 are arranged such that
they provide curved air deflecting surfaces 134 which serve
to deflect entering through the air inlets 118, 120
downwardly through the bheds 124.

The vessel 102 also comprises end panels 136, 138 closing
off the respective ends of the roof 106, walls 112, 114 and
floor 110. An oil drainage tube 140 protrudes from the end
panel 136 and is provided with a stopcock 142. The tube



used as curled separating nedia in the basket 54, and the depth of the bed
62 of oak curls was 12cm A mixture of hard white animal fat and cooki ng
oil was, in a simulation of an industrial cooker 12, heated to a
tenperature of 180[err]C. Water was added to the hot m xture of oil and
fat, and allowed to boil or cookieff. The anbient air tenperature was
21[err]C It was found that the outlet tenperature of the cooker, ie the

te{merat gn?ooistﬂmalfn a:bmhmbat%n &Qtltl F@x@mel&zz aaharoibea@dr had
entral ne

air vel ocff eé”q\I y [}éa%eﬁg}gﬂ?%%gabﬁalt on o ?Z[?@H %e} 8‘3\%0{ er%]r ?] The

- 1, 3nthere¥fomr through the tulk: 7¥Gec It was found that onIy t he bottom
3cm of the 12cm bed 62 of separating nmedia becane totally saturated with

oil, with the upper 9cm renai ni ng relatlvelg oil and fat free. Excess oi
dri pped i AfoufRe Eh@\SEPATaliNGRPPASEEUEI B0 oS URe WAGHI & A@OKiRTch was

effected Byposenmm nghidie palecZfedshavhd dikairahbe eardUid HedbkiNgs

Vsual | neRRerEso Phe P RbR 12 SRS ke 208 -peTbhnTeaki 1OF 9 ol ean,
and oi l altdhef separad ingf t@@agahusrﬁw isi mitadheg to 1181eanh¢¢®|u$£4| al
COOKi Ng PrReesEhat HRaCAiIPEuEPOVE 08 & located opposite the inlet

to a duct 148 leading from the hood. An extraction fan 150

is located in the duct 148.

As foodstuffs, such as bits of chicken (not shown) are
grilled on the stove 146, o0il and fat laden hot air is
generated above the stove 146. The hot air rises upwardly,
assisted by the suction generated by the extraction fan
150. The hot fat and oil laden air, which is typically at
a temperature of about 170°C immediately above the stove
146, is cooled as it passes upwardly from the stove 146 to
the separating apparatus 100 since it is mixed with cold
air drawn in underneath the hood. Thus, the air is cooled
down to a temperature typically in the region of 30°C-40°C
by the time it enters the air inlets 118, 120 of the
separating apparatus 100. The air then passes downwardly
through the beds 124 where, due to the curved surfaces of
the separating media 70, the reduction of the air speeds
and the reduction in temperature, the fats and oils are
separated from the air. The fats and oils collect on the
curved surfaces of the media, and are then blown down into
the collection zone 122 from where they can periodically be
removed by means of the tube 140 and stopcock 142.

The curved surfaces 134 serve to deflect the air into the
beds 124, thereby enhancing separation efficiency.



conduit 24 was still substantially dry with no traces of fat or oil having
deposited on its sides, as evidenced by rubbing the sides with a clean

ti ssue. After the cooking process had been stopped, the heat still present
in the apparatus 22 enable substantially all the fat and oil to drip out of
the separating nedia into the tray 52. After the apparatus had been all owed
to cool down to below 10[err]C, it s found that there was only a pressure
i ncrease of 3,5mMm water colum across the bed 62, as conpared to the
pressure dEdpanedossint hteavimedtbed Hmftome ofie thestbedar .2d. gasssmss al so

deter M neduplata2y! ¥ebilen And ApR Helelad theop) absoresl 4t

g cﬁtté{é wood
curls. As varialign of the test, 25% excess, co f’ alr was suc
t hr ough th@uchPtﬂlﬁl Fr°T8"’her‘Ftl’i7\a’ss dHsgpagest- this decreased the

t enperature of the air in the conduit 24 by 15[err]C WlthOUt affecting the

performanc a f f.1 5 hours
of nor nal %Pfo QG&E@&}% l-c?}?ga ovtéﬁ‘e %éé%‘e ‘#atu %/é g%%lbat&? down and
t hen fl ood@bewehogltift at swhick dihe Hfatd ang Oaﬂdladﬁnt exs eritexs thde ch were

i ntroducedjdhkest |i1d Nt 92bhe d 0pn Ofnher Pf oﬁemxvétéd“g mefia.5ir The air
tenperature éhroug{ t’he aggag';tt s 22 was 1hen ¥ I ncreased to 40[err]C
for 15 mi nYEEOCILXJiPRERLare FTRARPS 0 AGLIEPSo /AT BRABERHHROUIR | { was

found that thee bedghtl2f tlite &atvelutity oet aamdtl 12,5 seepar atTheg nedi a,

and the pr o] RQS ey %Q ajr%e Ve di cati ng

t hat the rreggﬁ‘léh%lgh %afgﬁ:g ?akhu?)éétq%;czfngn E)E?’intppqL %nﬁt he %ﬁﬁhona fats -

and oi | s wéhe Neleritino¥ie@®fotheapir PaSSJ-ng therethrough is in the
region of 1lm/sec or less.

The Applicant has found that, apart from the beds 124
serving to separate fats and oils efficiently from the air,
they also act as flame arresters, with flames which enter
the inlets 118, 120, eg as could happen if an abnormal
situation occurs while using the stove 146, being arrested
by the beds 124 and hindered from reaching the zone 122.
The Applicant has also found that the separating media 70
are essentially self-cleaning since all oil and fat which
collect thereon are forced downward by gravity and the air
flow into the zone 122 with no cleaning of the media being
required. This is evidenced by the fact that, even after
prolonged operation, tests have indicated that the pressure
drop through the beds 124 remains consistently low,
typically at a value of about 1,5mm water gauge, indicating
that there is no build-up of oils or fats on the separating
media.

Referring to Figures 7 and 8, reference numeral 200
generally indicates separation apparatus according to a
third embodiment of the second aspect of the invention.

Parts of the apparatus 200 which are the same or similar to
the apparatus 100 shown in Figures 5 and 6, are indicated
with the same reference numerals.



collected in the tray 52. 17 The Applicant believes that the apparatus
22 provides an effective neans of renoving fats and oils fromair, such as
oil and fat laden air froman industrial cooker. Referring to Figures 4(a),
(b) and (c), reference nuneral 70 generally indicates individual curled
separating nedia used in the sepanating apparatus of Figures 1 to 3 and 5
to 15. Each curled separating nedium 70 is in the formof a netal shaving

72 havingg %gg;af}fathb Oﬁooabfytsixﬁm,i_otab%fe ?a‘iayaram% slwl ngévJZ each
have a thlckne out nna th of about nd,
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The str ai gﬂmeeaect bubdeh ¢8R Varyroeideeinpome amlllmv@ml 11fhe radii of
curvature of the |oops of the shaV|ng 72 are about 5mmto 10nm but can

vary, typically between 2mm and The shavi ngs 72 are,t the form
of Lo 1 T SPPRERLLSY AMRATARYA SONGIRGLIRAD 10 P SEARLAALN bhe st cel

| nst ead, hewey@ashiloa aspahet seganetiag naypdeatofs iddd, eg nay be in the
formof wood curls, such as oak curls. Still further, the separating nedia

may i nstead by of plastlcs mat eri al ,
In Figures 9 and 10, reference numeral 300 generally

indicates separation apparatus according to a fourth
- embodiment of the second aspect of the invention.

The separation apparatus 300 includes a cylindrical vessel,
generally indicated by reference numeral 302, providing a
separation zone 304.

The vessel 302 includes a concave-shaped or dish-shaped
floor 310, with a cylindrical wall 312 protruding upwardly
therefrom. The wall 312 is circular in cross-section.

A cylindrical component 314 is located centrally within the
vessel 302 such that its lower end is spaced from the floor
310, while its upper end protrudes beyond the upper end of
the wall 312. A circumferential flange 306 protrudes
outwardly from the upper end of the component 314. The

component 314 thus provides a central circular air outlet
308.

The wall 312 is thus, in essence, an outer wall, while the
component 314 constitutes an inner wall.

The inner wall 314 typically has a diameter "D,", of about
300mm and the outer wall 312 typically has a diameter "D,"
of about 500mm. The outer and inner walls 312, 314
typically have a wall thickness of approximately 0,7 wm.



ceramic, or the like. Referring to Figures 5 and 6, reference nuneral -100

general ly indicates separation apparatus according to a second enbodi nent

of the second aspect of the invention. The separation apparatus 100

i ncludes a vessel, generally indicated by reference nunmeral 102, providing
a separation zone, generally indigated by reference nuneral 104. 18 The
vessel 102 conprises a roof 106 Ich is rectangular in plan view and has

therei n anppackers | 815 laBeeyrendidad aborpatke ahd lcdnsiegith tife tdigawof. The

paral el vattEpahdr &8 e e YR J0 g Bl L BABAEE 20,00 o0

110 such that the floor 110 tapers downwardly inwardly fromthe wall panels

112, 114. FhES £13raPeKo 16usf dlierdd 0fdwrddr et endiaPalp! r@bm! acidie air
outlet 108 in the

[oof 106. An.air Jinlet 118 is _provide th | I panel
112 at a reRheFVERdL R FONRASE AONRTTORE FSBECTOROLIF (HLG 1RE e i ni ot
118 ext endebgothBlbubk bhoghh ofint beheml wopdsel tid 2centss rpdint a31x6 i nl et
120 is proyjd [ Il 5 4. o [ 21is
provi ded a%skt Egeag%ya%f \gﬁﬁe %(r)}%r %1%%%§%Z£%ﬁwt ﬁcg.cur Z\P ;seelp%r ating
medi a 70 i 30dsdacivged wik hEalal@ilof cohteakion nrere 328, imm@revidedhe beds

124 being hagateflti BhedElode Sapar atien vl @o2 EXdd bteTded esis on a
apertured %EEpSQEi%éée 3@§8h3y@¥b£§té£é¥ggﬂ%£%% the centre point 316
of the floor 310 with the o0il drainage pipe 340 being

provided with a stopcock 342.

A circumferentially extending air inlet 318 is provided

between the upper end of the outer wall 312 and the flange
306.

A cylindrical bed 324 of the curled separating media 70 is
located inside the separating zone 304 and extends
circumferentially around the inner wall 314 between the
inner wall 314 and the outer wall 312 as illustrated. The
bed 324 rests on an annular apertured support 328, eg a
piece of mesh or the 1like, while a further annular
apertured support 330 is located on top of the bed 324 to
hold the curled separating media 70 in position.
Typically, the bed 324 is about 12 cm deep.

The flange 306 and the inner wall 314 are arranged at right
angles to each other such that they provide air deflecting
surfaces 334 which serve to deflect air entering through
the air inlet 318 downwardly through the bed 324.

In use, the separating apparatus 300 is used with a cooking
hood 344 which is located with clearance over a cooking
apparatus 346, such as a gas fired stove. The flange 306
of the separating apparatus 300 is attached to the hood 344
such that the air outlet 308 is located opposite an inlet



mesh or the like, while a further apertured support 130 is |ocated on top
of the beds 124 to hold the curled separating nmedia 70 in position.
Typically, the beds 124 are about 12cm deep, but can be shallower if
desired, eg about 5cm deep. The beds 124 are | ocated between the wall
panel s 112, 114 and inner panels 132 dependi ng downwardly from the roof

106. The roof 106 and panels 132 &3e arranged such that they provide curved

ir defl f | h th
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t he end pﬁg 136 a | 3&bov% mnth a sto ck L@é_ Thg t ube 19 140
is thus i Eomq”&% th ‘frﬁ% Yoe 122,° abrrtr:. Y f SPCWTEE has
coIIectedmanneheasohbelaﬁpcamt@@ bﬁ@jﬁHH)iherefron1through t he tube 140. I'n
use, the separating apparatus 100 is used with a cooking hood 144 which is
| ocated with clearance qver a cooking aggaratus 146, such as_a gas fired

stove. Th&efgsrings &F (FHGCESarati iP appar ASEETRRFS sPRPEERAe A9 the hood
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The separating apparatus 400 includes a chamber, generally
indicated by reference numeral 402. The chamber comprises
a rectangular base 404 and sides 406, 408, 410 and 412
protruding upwardly from the base 404. The sides 406, 410
are opposed to each other, while the sides 408, 412 are
opposed to each other.

The chamber 402 houses a vessel, generally indicated by
reference numeral 414, providing an enclosed separation
zone 416. The vessel 414 comprises a rectangular base 418,
a front wall 420, a rear wall 422, and opposed side walls

424, 426. A roof 428 closes off the upper ends of the
walls 420, 422, 424 and 426.

A contaminated air inlet, generally indicated by reference
numeral 430, is provided in the front wall 420 of the

vessel 414, with an air duct 432 connected to the inlet
430.

An air outlet 434 is provided in the side wall or panel
426, with a conduit 436 leading from around the air outlet
434 to air discharge ducting 438, fitted with an
electrically operable ventilator or extraction f£an 439.

Partitioning 440 is provided inside the separation zone 416
so that an air chamber 442 is defined adjacent the air
inlet 430. An atmospheric or coolant air inlet 444 is



As foodstuffs, such as bits of chicken (not shown) are grilled on the-stove
146, oil and fat |aden hot air is generated above the stove 146. The hot
air rises upwardly, assisted by the suction generated by the extraction fan
150. The hot fat and oil laden air, which is typically at a tenperature of
about 170[err]C i medi atel y above2#he stove 146, is cooled as it passes
upwardly fromthe stove 146 to the separating apparatus 100 since it is

m xed wit provided indekeur9of W2der washhint ke hobd . chimbsr #48,a0 &8 cool ed

down to atbe%@i@ratﬁleFﬁéHM idy t8go1e8t 01 29[ ehthe 4AHLT 51 L DY the
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removed by-gimaileld bierkyhitatdd B;Ednéaﬁmz:laﬂ@ecﬂiqccuueé/ieaaace_s 134
serve to deflect the air Int ?at he beds 124, thereby enhanci ng separation

ef fi ci encyFCreY FFXEPOENER a8 eaving the bottom of the beds 124 passes
upwardly between the space between the plates 132 into the duct 148 from

where it iz wlachapose: cHae AN SSGUMANSY Sndlid NP0 2RBARRNIaBRe ST Zed
below the air chamber 442 such that all air entering the
air chamber 442 has to pass downwardly through the bed 450.
The bed 450 is sandwiched between meshes 452 which hold the

separating media 70 in place.

The relative dimensions of the air inlet 430 and the air
chamber 442 are such that the reduction in' the air velocity
as the air enters the air chamber, takes place. The air
velocity, V,, through the bed 450 can thus be between 2 and
10 m/s, while the air velocity (V,) in the separation zone
416 below the bed is less than 2 m/s. The thickness or
depth of the bed 450 is typically in the range Scm to l1l2cm.

An oil outlet ox drain is provided in the floor 418, with
a drainage pipe 454 leading therefrom.

The apparatus 400 also includes washing means, generally
indicated by reference numeral 460, for washing the bed 450
of curled separating media. The washing means 460 includes
a water vessel or tank 462; a washing chemical, eg
detergent, holding tank 464 connected to the tank 462 by
means of a conduit 466; an electrically operable heating
element 468 inside the tank 462; a cold water conduit 470
leading into the tank 462; and a discharge conduit 472
leading from the bottom of the tank 462. The conduit 472
leads to spray nozzles (not shown) located above the bed
450. A conduit 474 leads from the drain conduit 454 to the



the velocity at which the fat and oil laden air enters the inlets 118, 120
Is in the region of 4nisec. The air velocity i mredi ately decreases, and
the air passes through the beds 124 at a velocity of about 2,5nfsec.
The di mensi on of the gap between the plates 132 is such that the velocity,
V[err], of the air passing theretltsough is in the region of 1nlsec or |ess.
The Applicant has found that, apart fromthe beds 124 serving to separate
fats and civuatighf sdidenofyafpwmp t4%6 awitht hegondisit 418 ,aﬁiﬂ:ltadewa'ithest ers,
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f ound that the separating nedia 70 are essentially self-cleaning since al
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second as e 1 nvention. € apparatus 200 which are the
same or simlar to the apparatus 100 shown in Figures 5 and 6, are

i ndi cated mt Gskhe ameaief eoangRingped alvith undesired condensible
vaporized fat and oil, such as that emanating from an
industrial cooker, eg a potato chips cocker, enters the air
chamber 442 through the air ducting 432. This air stream
is typically at a temperature of about 87°C. This air is
admixed with cooler atmospheric or coolant air entering
through the inlet 444 and regulated to have a temperature
of about 41°C at which the fat and oil are in condensed, ie
liquid, form. The flap 446 can be used to regulate the

amount of cooler atmospheric or coolant air entering the
air chamber 442.

The cooler mixed air streém thus formed passes downwardly
through the bed 450 of curled separating wedia, with the
curled separating media serving to remove fats and oils
from the air. Purified air passes. through the bottom of
the bed, into the separating chamber 416 and out through

the air outlet 434 to be discharged through the air ducting
438.

Fats and oils drip from the bottom of the bed 450, run

along the floor 418 and are discharged through the drain
pipe 454. -

Periodically, eg when the pressure drop through the bed 60
becomes excessive, eg greater than 50kPa, or otherwise



21 The apparatus 100 is simlar to the apparatus 100, save that only a
single bed 124 of separating nedia is provided. Thus, only the air inlet
118 is provided with no air inlet being provided in the wall panel 114.

| nstead, however, the air outlet 108 is provided in the wall panel 114. The
separating apparatus 200 functions in substantially the same fashion as the
separating apparatus 100. In Figueés 9 and 10, reference nuneral 300
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at which efficient washing of the media can take place.
The hot detergent containing water gravitates from the tank
462 through the washing nozzles, thereby being sprayed onto
the bed 450. The water washes the bed 450 as it passes
through it, and the contaminated water is collected on the
floor 418. The water flows to the oil discharge point and,
by means of valves in the conduit 454, 474, is then
recirculated by means of the conduits 474, the pump 476 and
the conduit 478, with the water being reheated in the
heater 480. Once the water has been recycled in this
fashion for a desired length of time to complete a washing

cycle, the pump 476 is deactivated and the water discharged
through the drain pipe 454.

It will be appreciated that while the washing cycle is
taking place, contaminated air continues to pass through
the bed 450 at the same time.

Referring to Figures 14 and 15, reference numeral 500
generally indicates separating apparatus according to a
sixth embodiment of the second aspect of the invention.

Parts of the apparatus 500 which are the same or similar to
those of the apparatus 4000 hereinbefore described with

reference to Figures 11 to 13, are indicated with the same
reference numerals.



The inner wall 314 typically has a diameter "D err]", of about 300mm and
the outer wall 312 typically has a dianeter "Dlerr]" of about 500nm The
outer and inner walls 312, 314 typically have a wall thickness of
approximately 0,7 mm 22 Brackets 315 are provided to space and connect
the outer wall 312 to the inner wall 314 as shown in Figure 10. The fl oor
310 thus curves downwardly inward®y fromthe outer wall 312 towards a
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310. The heassielbedtirenldescribeddes an oil drai nage pipe 340 protruding from
the centre point 316 of the floor 310 with the oil drai nage pi pe 340 being
provided with a stopcock 342. A circunferentially extending air inlet 318
i s provi det ehiserPPRFREWH PP 0 enbhdf SPRRY oUPEE 198 FOB18PaAYinge theange 306.
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In the apparatus 500, the bed 450 is contained within a
holder, generally indicated by reference numeral 506. The
holder 506 comprises end plates 508, and opposed side
plates 510 extending between the end plates such that
opposed openings 512 are provided between the side plates
510. The side plates 510 are curved. The bed 450 is thus
contained between the end plates 508 and the side plates
510 and are retained in position by pieces of mesh 514
which span the openings 512. The holder 506 is provided
with an axle 516, connected to an electric motor 518 to
permit rotation of the holder 514. through 180° so that
either of the openings 512 can be upwardly directed.

The vessel 414 includes components 519 having seats which
are complementary to the sides 510 of the holder 514. This

is to ensure that contaminated air does not bypass the bed
contained in the holder 514. .

In use, the apparatus 500 functions in similar fashion to
the apparatus 400 hereinbefore deséribed. However, the
apparatus 500 can be used with a contaminated air stream
also containing solid matter to be removed therefrom. This
solid matter is thus also trapped in the bed 450. When the
pressure drop across the bed 450 is sufficiently high, eg
greater than 50kPa, it is automatically rotated through
180° so that the upper portion of the bed which is
‘contaminated with solid matter, is then located at the



hold the <curled separating nedia 70 in position. Typically, the bed
324 is about 12 cm deep. The flange 306 and the inner wall 314 are arranged
at right angles to each other such that they provide air deflecting
surfaces 334 which serve to deflect air entering through the air inlet 318
downwardly through the bed 324. |Im&se, the separating apparatus 300 is
used with a cooking hood 344 which is |located with cl earance over a cooki ng

appar at us BdsomUChrias forgrs ofi the stievgasdiegf trreegBthebddeisgpar ating
apparatus 300 is attached,.t

the ho 344 ch_that the .air,qutlet 308 i
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404. The sides gbeck4fimskien opposed to each other, while the sides 408, 412
are opposed to each other. The chanber 402 houses a vessel, generally

I ndi cat ed R¥ter the bed has been rotated through 180°, it is

subjected to a wash cycle, as hereinbefore described with
reference to the apparatus 400.

It is to be appreciated that, in the apparatus 500, the
nozzles mounted on the spray bar 502 can also be used to
inject clean water into the space above the bed during
normal passage of air therethrough, to serve as additional
cooling medium for cooling down the air. Typically, such
cooling water spray will be actuated once the flap 446 has
been opened to its maximum so that the maximum amount of
cooling air enters the chamber 52. Typically, when the
flap 446 is about 55% open, the spray of cooling water will
be actuated.

During the wash cycle, the setting of the flap 446 can be
controlled so that the temperature of the air as it passes
through the bed is somewhat higher than its normal
operating temperature, -eg about 60°C as compared to the
normal operating temperature of about 41°C, to enhance
cleaning of the separating media of the bed.



ref erence nuneral 414, providing an encl osed separation zone 416. The
vessel 414 conprises a rectangul ar base 418, a front wall 420, a rear wall
422, and opposed side walls 424, 426. A roof 428 closes off the upper ends
of the walls 420, 422, 424 and 426. A contam nated air inlet, generally

I ndi cated by reference nuneral 430, is provided 420 of
the vessel 414, with an air duct 432 connected tlﬂ]{l'ﬂlﬂlmmmmﬂ An alr
outlet 434 is provided in the side wall or panel 426, wWth a*conduit 43

| eading fromaround the air outlet 434 to air discharge ducting 438, fltted
with an ell&kIM3cal |y operable ventilator or extraction fan 439.
Partitioning 440 is provided inside the separation zone 416 so that an air
chanber 442 is defined a%;aqent the air ﬁLeﬁ 430. , An atnospheric or

cool ant atr inlet 4MFGRAXALION DrOCEES: WHIEReCPBRFLESB, within the air
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bed; and

withdrawing purified gas or vapour from the bed.

2. A précess according to Claim 1, wherein the bed
is located in a separation zone having a gas/vapour inlet
and a gas/vapour outlet, with the bed positioned between
the inlet and the outlet, the gas or vapour stream passing
through the bed at a relatively high wvelocity (Vy), and its
velocity decreasing to a lower value (V,) on exiting the bed
and prior to passing through the outlet.

3. A process according to Claim 2, wherein V; is
between 2 and 10 m/s, while V, is less than 2 m/s.

4. A process according to Claim 2 or Claim 3, which
includes allowing excess undesired substance or contaminant
to drip from the separating media, and catching this excess
undesired substance or contaminant at the bottom of the
séparation zone.

5. A process according to any one of Claims 1 to 4
inclusive, wherein the gas or vapour stream is at an
elevated temperature at which the undesired substance or
contaminant is in condensible vaporized form, with the
process then including, prior to passing the contaminated
gas or vapour stream through the curled separating media
bed, cooling the hot gas or vapour stream immediately ahead
of the curled separating media bed, with condensed



bel ow the air chanber 442 such that all air entering the air chanber 442

has to pass downwardly through the bed 450. Th ched
bet ween nmeshes 452 which hold the separating rraummmimmj me

relative dinmensions of the air inlgt 430 and the aicr ¢ are such
that the reduction in the air vel ty as the air enters the air chanber,

takes pl aC@onJanﬁr%x{t W ﬁﬁHE)élré./&eédﬂstatz{Hé)‘é ?st be tg g%m us be

bet ween 2 and he ai,r velocit \t/ he separation
zone 416 FHRADWPE h‘@HfétFl%tqeé’é% ashdk PasFes lTﬁ@ughl ﬂe%% or depth of the
bed 450 is typically in the range 5cmto 12cm An oil outlet or drain is

provi ded |é410t he ro é%gt:e‘gs &&@irﬁg%op'@fal 4 Iead*%g?t herefrom The

appar at us 0 also i'nc &S “wasH I hg genera Iy ‘i n§ S % ef erence
nuneral 46000ktmrgwathithg thet be@h tFB neft esl rgas Qe pyBROlNg Stweam. iEhe

washi ng negpse 468y | By Uéfﬁe@t%@t Rbn¥8eteh ortﬁémhoéfi?gasa %SWa&ﬂnﬁhem cal,
eg detergent hol dl'lé'g'? t ank .46 pecte means of a

condui t 46BEXERN AN A E&ﬂlﬁngp@? bR cihd' PEﬁgﬁFwﬁﬁg T 19@%he tank
462; a col ambvhért temperdtul®d. | eading into the tank 462; and a di scharge
conduit 472 |eadi ng fromthe bottom of the tank 462. The conduit 472 | eads
to spray nozzles (not shown) | ocated above the bed 450. A conduit 474 | eads
fromthe d¥ain condubt DEEEsE t aecording st i 62N de of WHeEaHP 448 with a

conduit 478poiihgededitil comprises a gas or vapour stream, with the
process including regulating the flow rate of the coolant
gas or vapour stream, in response to the temperature and
flow rate of the hot gas or vapour stream, to control the
temperature of the cooled mixed gas or vapour stream.

8. .A process according to Claim 6 or Claim 7,
wherein the cooling medium comprises a coolant liquid, with
the process including spraying the coolant liquid into the
hot gas or vapour stream.

9. A process according to any one of Claims 1 to 8
inclusive, which includes, when the pressure drop through
the media bed becomes excessive due to contamination of the
media and/or solids build-up in the bed, displacing the bed
so that the gas or vapour stream enters a different zone of
the bed. '

10. A process according to Claim 9, wherein the bed
has an entry zone or portion through which the contaminated
gas or vapour stream enters the bed and an exit zone or
portion through which the purified gas or vapour stream
leaves the bed, with the zones being located on opposite
sides of a rotational axis, and with the displacement of
the bed being through 180° and being effected by rotating
it about the axis so that the entry zone becomes the exit
zone and the exit zone becomes the entry zone.



an electrically operable heater 480, |leading fromthe punp di scharge'to t he
conduit 472. Suitable valves (not shown) are provid rlous
conduits for effecting the washi ng operation M *ﬂ\mp g cri bed.

These vales, as well as the electric notor 44 6 may be

| inked to an automatic controller, eg an electronlc processor, so that
operation of the apparatus 400 is \ffected automatically. In use, hot air

contami nated with undesired condensible vaporized fat and oil, such as that
emanat i ng fir.om an i Adpsocess soodedingdaCheint B ehiPaiswdker wvhdabers t he

air chanber, ‘ﬁ.%éé‘rOLﬂh the élléaﬁiﬁqél NGy 4Be; T@éﬁhﬁhé seﬁganbhﬂgapl cally

at a tenperature of aboyt @hfrrlc This air dmxed wth cooler

at rmspherl%eRﬂfraéH&?amEd&Pr FERE 1hrRRR) ﬁ’q% 19pdRCesly ERJCLE8BI ated to
have a termerﬁggrfeﬁt@hnw wedier Eand albo \Mmp&bvbhgafsabrandpaulr glew n

condensed, _.ie |19 (rj%  m The f lap 446 can be used to regulate the
anount 0f§ﬁ§ﬁ%§h3?1 Spheric or coolant air entering the air chanmber 442.

The cooler mxed air streamthus formed passes downwardly through the bed
450 of curjged Separantlﬁgoereésaac\@o&alhae tdIr bedisenar,atyRarémsli angerving to

f at d J th fied th the bott
of the bodrasing AE R SREAY LoRaREE vaTBL A LRI e RAEREer outl ot
434 to be whisbdhargredintdingdio tpessithed gas oy 4@0Lﬁata§:mam ¢hiroughi p from
the bottomf {0g, bl%%ﬂ}%uw A%t Berfbgoor18idld ahe Jiasiaed

t hrough thé drain’
liquid passxng through the bed; recycling the washing

liquid; and dumping the washing liquid after the period of
time.

13. A process according to any one of Claims 1 to 12
inclusive, wherein the contaminated gas or vapour stream is
an off or waste gas stream emanating from a household,
commercial or industrial cooker, with the contaminant or
undesired substance being fat and/or oil.

14. A separation apparatus, which comprises

a vessel defining a separation zone; '

a contaminated gas/vapour inlet 1leading into the
vessel;

a gas/vapour outlet leading from the vessel;

separating means comprising a bed of curled separating
media in the separation zone, the inlet, the separating
means and the outlet arranged such that a contaminated gas
or vapour stream entering the separation zone through the
inlet passes downwardly through the bed and exits the zone
through the outlet, with the curled separating media -acting
to separate contaminants from the gas or vapour as the gas
or vapour stream passes through the bed.

is. An apparatus according to Claim 14, wherein the
vessel has a base or floor, a roof spaced from the base,
and a peripheral wall between the base and the roof, with



Periodically, eg when the pressure drop through the bed 60 becones
excessive, eg greater than 50kPa, or otherw on a re

se 26 nerel ul ar
basis, when there is sufficient oil and fat build-up Hﬂlﬂj—i@mﬁﬁﬂmﬁm
medi a, a washing cycle using the washing neans 460 is . 1" can
be effected automatically by suitable pressure differential control neans
(not shown) or other control mean32 On actuation, cold water enters the
wat er tank 460 through the conduit 470. Sufficient detergent or other

washi ng chiere ceelative diengiang fmthee indetelangb fhentvessed baiea62.

Thereaf tergide ¢80k 462edScthbsd eth tghs dleShdpshr RS Wedl ot tyhisgh

efficient washing of .the nedia.can take Iﬁge. ige hot detergent containing
wat er gr avit aBRESET OTRE HER lﬁ@QZFWFougﬁ ReP#&SFi ng nozzl es, thereby

bei ng sprayed onto the bed 450. The water washes the bed 450 as it passes

t hrough its.and the r%ﬁgg s I : QO 8. The
wat er fl ow:,Lssf o the o)i&? .sclﬁﬁfg% g%‘%ﬁdlé%d@by&%elﬁsﬁ(}f %%’I&% it_:ry%tlhe
condui t 45¥nleys is spragidedciifcuFBeed IRt melinthofthecubhgti teedmm the
punp 476 apgovii@egoiutlie /81 Wi th the water being reheated in the heater
480. Once the water has been recycled in this fashion for a desired

l ength of time to conplete a washing cycle, the punp 476 is deactivated and
the water #7schar gedPRhrapRiraties drageeyding 45340 1Gladn | e appricdt at ed

that whil ejhheni@shan@orteh@nkft collection zone inside the vessel
adjacent the floor such that it is spaced from the bed of
curled separating media, with the inlet being provided in
the wall at a high level, and the outlet being provided in
the wall and/or in the roof such that it is in
communication with the space between the bed of curled
separating media and contaminant collection zone.

18. An apparatus according to Claim 17, wherein the
floor and roof is square or rectangular in plan view, with
the wall thus comprising four wall panels connecting the
floor and the roof, the inlet being provided in one wall
panel at said high level and the outlet being provided in
an opposing wall panel at a lower level.

19. An apparatus according to Claim 17, wherein the
floor and roof is square or rectangular in plan view, so
that the wall comprises four wall panels connecting the
floor and the roof, one of the inlets being provided in
each of two opposing Qall panels, with one of the beds of
the curled separating media being provided for each inlet,
and with a common outlet being provided in the roof, the
floor Dbeing of V-shape in cross-section, tapering
downwardly inwardly from the wall panels having the inlets
and with the contaminant collection zone being provided at
or along the apex of the floor.



t aki ng place, contam nated air continues to pass through the bed 450 at the
sane tinme. Referring to Figures 14 and 15, reference nuneral jﬁ&fﬁ‘ raIIy

i ndi cat es separating apparatus according to a sixth ﬁ“i&“!
second aspect of the invention. Parts of the apparat are the

same or simlar to those of the apparatus 4000 herei nbefore described with
reference to Figures 11 to 13, ar 3nd|cated with the sane reference
nuner al s. 27 While this is not shown, % to e .a preC|at d that the

appar at us 490 al so ﬁﬂ:l RRRASHUS 939%?& 560 ror & ri bed.

In the appmalu&esmﬂ cohtaspnant nortlestion zpnaynngidbethet wastserl onto the

bed of sep r%%% rgngﬁ tyr 2gnhich i's
di spl aceab e across af%;% qugzréat?l%g i I"a éiamaans h? an%gl ectric
not or and ¢%%k?@cF%EPé?FbH@eW%ﬁ%aBOﬁlthn Pﬁel§éﬁér&F@§15901nﬁﬁet@@d 450 is
gﬁnt ﬁ' Ingd w%%ren &t h@lldsgh D@wxl ftléry%bmlsa&w cktheﬁf Qﬂﬁﬁfge 1rasmt regi10506

e hol der c e at.es ppose es
ext endi ng %%?%EaﬁﬂF 3 %&a | &P BRdno Ehg gﬁg gggagﬁ Pﬁg@egi? are
provi ded bb@me@adt¢m9@n¢k£hﬂeﬂuﬁiEKlo. The side plates 510 are curved. The

bed 450 is thus contained between the end plates 508 and the side plates

510 and are retalned I n position by pieces of nesh 514
21. 6)aratus according to any one of Claims 15 to

20 inclusive, which includes cooling means for cooling a
gas or vapour stream immediately before it passes into the
bed of separating media.

22. An apparatus according to Claim 21, which
includes a gas/vapour chamber between the inlet and the
separating media bed, with the cooling means comprising a

cooling gas/vapour inlet leading into the gas or vapour
chamberxr .

23. An apparatus according to Claim 21, which
includes a gas/vapour chamber between the inlet and the
separating media bed, with the cooling means comprising
cooling liquid injection means for injecting a cooling
liquid into the gas/vapour chamber.

24. An apparatus according to any one of Claims 15 to
23 inclusive, wherein the separating media bed is
displaceable.

25. An apparatus according to Claim 24, wherein the

separating media bed has an entry zone or portion at or
through which contaminated gas/vapour enters the bed, and
an exit zone or portion at or through which clean
gas/vapour leave the bed, with the apparatus including a
holder holding the separating media, the holder having
opposed openings providing the entry and exit zones, the



whi ch span the openings 512. The holder 506 is provided with an axle 516,
connected to an electric notor 518 to permt rotation of t he

through 180[err] so that either of the openings 512 ﬂﬁbﬂj “1
directed. The vessel 414 includes conponents 519 hav re
conpl enentary to the sides 510 of tife hol der 514. Thi s |s to ensure that
contam nated air does not bypass the bed contained in the holder 514. In
use, the appgnangs Somingincpvenedi widihn hpertused orsepanatdngppaediais 400

her ei nbef orgrdesgtl ?bagans.However t he apparatus 500 can be used with a
contam nated air ream al so containing solid matter to be renoved

therefrom This solid matter is thus also trapped in the bed 450. Wen the
pressure deep acr ossAnhhapbedadtd ascesudingi eottyahhghe ep glaimhersi han

50kPa, it {§.:aMt ' d 1 h
port ?IonI of k’?’ﬁ%%bg{(}%v%%é Ygé%%% mm%%%&ﬁ%\%rt ﬁpisq{ rrl(? S&E‘% QEPLPSF#?QG' ocat ed
at the redia: thed FRBeT ofdEPdRceRenh theagsfng the cvrshing Weansi| | t hen

assi st in ding1eddng0at #&sEDhd qlr@ﬁlt@howauﬁa veééei hl&‘os’in‘@f)n\éahbeééron t he
fl oor 418. ddltlonall%tE t he uI.se er. side of the bed

experi ence§%4dH% & V% ’eﬂ%ac lng”%né n"m%l Yﬁﬁ?eﬁpﬁﬁaﬁﬁﬁgoﬁ"e?ﬂﬁ si de
menbers 51Fspareatiing dihe owasleinoflidqieidi in cbbabeessad; f bompt heangh t he

bed takes HACGUR B KEY eEnd Bl P IS S8 didsnify 2158984 EASHRT Phe
vessel through nozzles onto the separating media bed;
collection means for collecting used washing liquid which
has passed through the separating media bed, with the pump

means also adapted to recycle the used washing liquid to
the nozzles.

27. An apparatus according to any one of Claims 15 to
26 inclusive, wherein the thickness of the separating media
bed is between 3cm and 15cm, with the curled separating

media each having a dimension or length of between 3mm and
30mm.

28. An apparatus according to Claim 27, wherein the
curled separating media are metal shavings, the thickness
of the shavings being less than lmm while the widths of the
shavings are between lmm and 10mm, the radius of curvature
of the shavings being between 2mm and 15mm, and the
shavings being of spiral or ringlet form.

29. A cooking installation, which comprises

cooking apparatus on which foodstuffs can be cooked;

air collection means above the cooking apparatus for
collecting oil and fat laden air generated by the cooking
of foodstuffs on the cooking apparatus;

an extraction conduit leading from the air collection

means such that an inlet to the conduit is provided in the
air collection means;



After the bed has been rotated through 180[err], it is subjected to a wash

cycle, as hereinbefore described with reference to the a It is
to be appreciated that, in the apparatus 500, the relmﬂ eﬂgﬂma‘mﬂ t he
spray bar 502 can al so be used to inject clean watéer? L above

the bed during normal passage of air therethrough, to serve as additional
cool ing nmedium for cooling down th&5ir. Typically, such cooling water
spray will be actuated once the flap 446 has been opened to,its maxi mum so
that the maxi nudidnoGHtr8Ftaen| i RGRRFr Fht &% AREOHAHSS ¥2th TiBecal |y,
when thg f|e§d¥;_r%4z@iiho‘ii ab@ﬂduﬁﬁ% mﬂh,ekbfaj@wﬁyf inﬁco?fdxﬁg ﬁ? eépabbél be

act uat ed. ring_t Was the settin t a can, be
controll edgéf}wtel%é‘t e.atlé:n%érig ﬁFéo%ftﬁ?%és aalﬂ}&)e%lel t%oﬁ’gc g‘ saPRFSfI&HSt he bed

i s somewhatintiogitdre exiraictdonocaatiubperandng tenperature, eg about 60[err]C

as conpared to I ahicpg Lenee eiqf odheddke Cmst O
enhance cl eani ngég‘élgﬁg?s:eség?%ti n réegi:%q%?hea * 8ﬁ9 Hha,%\FNEQL%’“S

t he ped. / 1.
separat i on 15 ot@sé8 AHC Shpr P& FBE AT ofodlBEhi OB FERE
cont am nat efhcll t that thdedutdetsubft ahee separattiag reppamcmusiatll ¥nt hr ough

a bed of cur n%ﬂ;r?ie&%ri%td Qﬂtﬁﬁ}? cghhg%ngnigg_ undesi red substance or

contam nant 10 separate fro gas or vapour as it passes through the

30. A novel separating process, substantially as
described and illustrated herein.

31. A novel separating apparatus, substantially as
described and illustrated herein.

32. A novel cooking installation, substantially as
described and illustrated herein.



bed; and withdrawi ng purified gas or vapour fromthe bed. 2. A
process according to Claiml, wherein the bed is |located in a separation
zone having a gas/vapour inlet and a gas/vapour outlet, with the bed
positi oned between the inlet and the outlet, the gas or vapour stream
passing through the bed at a relativggy high velocity (V[err]), and its
vel ocity decreasing to a |l ower value (V2) on exiting the bed and prior to
passi ng through the outlet. 3. A process according to Claim 2,
wherein V[err] is between 2gs@pdrhAGToNS APpARROUY2 is less than 2 m's. 4.

A process according to aim2 or Caim3, which includes all ow ng excess
undesired substance or contaminant to drip fromthe separating nedia, and
catching this excess undesired substance or contam nant at the bottom of
t he separation zone. 5. A process according to any one of Clains 1
to 4 inclusive, wherein the gas or vapour streamis at an el evated
tenperature at which the undesired substance or contaminant is in
condensi bl e vaporized form with the process then including, prior to
passing the contaninated gas or v£§§§§A§Erean1through the curled separating
medi a bed, cooling the hot gas or vapour stream i mredi ately ahead of the

curl ed se ar atl parg}a%lbgéiesém {:E%ﬁgfgggssgsmngo cogégmogaq;a oruxunde5| red

subst ance
stream contaminated with an undesired substance or

contaminant downwardly through a bed of curled separating
media. The undesired substance or contaminant is allowed
to separate from the gas or vapour as it passes through the
bed. Purified gas or vapour is withdrawn from the bed.

Figure 1



gas or vapour streamas it passes through the bed. 6. A process
according to Claim5, wherein the cooling of the hot contam nated gas or
vapour streamis effected by directly contacting the hot gas or vapour
streamw th a cooling nedium which is at between -30[err] C and anbi ent
tenperature. 7. A process according to Caim®6, wherein the cooling
medi um conpri ses a gas or vapour stream w th the process including

regul ating the ro§lrate of the cool&mt gas or vapour stream in response
to the tenperatur Ond flow rate of the hot gas or j@qpour stream to
control the tenpedature oﬁ5the cool m xed gas or pour stream 8.

A process accoiHs o aim?7, whereinthe cooligg nmedi um
conprises a cool a ' | e process including spray
liquid into {4 ghs or Japour s LE?ZI"QT’" 8

any one of Claims {1 to 8 inglusive, é@led%§,

t hrough the ned becongs excesgqt jlure—t o coftam
and/ or solids buiigﬁii)i n t He_bed, di spl &ci t he gas or
vapour streamenters a different zone of the bed. 10. A process
according to Claim9, wherein the bed hfgg@Gn]entry zone or portion through
whi ch the contam nated gas or vapour streamenters the bed and an exit zone
or portion through which the purified gas or vapour stream | eaves the bed,
with the zones being | ocated on opposite sides of a rotational axis, and

wi th the displacenent of the bed being through 9@ i
by rotating

24

~-42
FIG 3




it about the axis so that the entry zone becones the exit zone and the exit
zone becones the entry zone. 31 11. A process according to Caim?9
or Claim 10, which includes, in a cleaning cycle, washing the curled
separating nmedia bed after it has been displaced, to clean or regenerate
the nedia and to i nprove gas or vapour flow through the bed. 12. A
process according to Caim1ll, wherein the washing includes spraying hot
washing liquid onto the bed, while;gontinuing to pass the gas or vapour
stream t hrough the bed; colT@cting, for a pe d of time, the washing
| i qui d passi ng"T‘h_‘ ed; recyg ?%Shl ng |J_g_‘l_ ; and -?Ierrpl ng
the washing |ie e, the perid ¢ { Dr §Ces’s agcor di ng
to any one of 0\5 NI Wi ‘ Kna ggg or
vapour stream:]
commercial or i MmN j , g es
subst ance bei ng fat and oi | . 7® separation appaf? Fus,72vi ch
conprises a vesse{)O eflnlng a separa o§$zone a contanlng gas/ vapour
u

inlet leading int he vessel; a gas tlet leadin omthe vessel;
separating means conprising a bed of c parating




media in the separation zone, the inlet, the separating neans and the
outl et arranged such that a contam nated gas or vapour streamentering the
separation zone through the inlet passes downwardly through the bed and
exits the zone through the outlet, with the curled separating nedia acting
to separate contam nants fromthe gas or vapour as the gas or vapour stream
passes through the bed. 15. An apparatus according to Caim 14,
wherein the vessel has a base or fIgQ{ a roof spaced fromthe base, and a
peri pheral wall between the base an %e roof, with 32 the relative

di rensions of the inlet Lhe vesgl@gbei ng such that a reduction in gas

or vapour stream vel odse eRhers the separation zone, takes place.
16. An appar at u§=e 0 2 5, wherein the2Q0et is provi ded
in the roof, with the Y e wall. 12 An

apparatus accor di Hg-f i H Tl d&g a cont ami nant

coll ection zone insidd 9 i 2| such that it is spaced
fromthe bed of curl eq Qping provided in
the wall at a hig A in the wall and/or
in the roof such Ae space between the bed
of curled separating Z91g. 18. An

separat|
and t

b2 ™ FiG 9



fl oor and roof
conprising four wall
bei ng provided in one wall panel
provided in an opposing wall pan

in plan view, so that the wall
floor and the roof,
opposi ng wal | panel s,
bei ng provided for each inlet,
the roof, the floor being of
downwardly inwardly fromthe wal
contam nant collection zone bein
fl oor. 33 20. An appar
i ncl udes a contam nant coll ecti ¢
such that it is spaced fromthe
inlet leading into the vessel at

is square or rectangular in plan view, wth the wall
panel s connecting the floor and the roof,
at said high |leve
at a | ower
according to Claim17, wherein the floor and roof
conprises four wall
one of the inlets being provided in each of two

wi th one of 4t/tee beds of the curled separating nedia
and with a common outl et being provided in

el

V-shape i

t hus
the inlet
and the outlet being
19. An appar at us
is square or rectangul ar
panel s connecting the

| evel .

n Ccross-section, t aperi ng

| panels having the inlets and with the

provi ded at or alo
according to
n zone inside the vEgs
bed of curled separate
a high level, 1

at us

0 the dpex of the
P ai m

| ocated centrally so that the bgqd of c %g serar:tihgsaedia is |located
around the outlet. 21. An jappar at cc0(§gg-to any one of Clains 15
to 20 inclusive, which incl s |c ixNQ ans f ing a
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separating nedia. 22.

Caim 21,

separating nmedia bed, w't
|njecti

i njection nmeans for
24.

according to C aim 24, whe
or portion at or through
portion at

e
S§§

an exit zone or
with the apparatus

hol der havi.ng opposed
34 openi ngs being cov
26. An apparatu

An

ot

appar at us

23.

An

accordi ng
i ncl udes a gas/vapour chanber between the inlet and the sepji
bed, with the cooling means conprising a cooling gas/vapour
into the gas or vapour chanber.

appar at us

to

to-
whi ch includes a gas/vaﬁéér chanber between the inlet -and the

accordlng

ZEN ng cngbpg 1'i qui d =

0 the gashVapour chamber.
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whi ch includes washi ng nmeans for washing the separating nedia bed after
di spl acenent thereof, the washing neans including a washing liquid holding
vessel ; dosing neans for dosing a washing chem cal into the vessel; heating
means for heating the washing liquid in the vessel; punp nmeans for punping
hot chem cally dosed washing liquid fromthe vessel through nozzles onto
the separating nedia bed; collection nmeans for collecting used washi ng
| i qui d which has passed t hrough té separating nedia bed, with the punp
means al so adapted to recycle the used washing liquid to the nozzles. 27.
An apparatus according to any one of Clains 15 to 26 inclusive, wherein the
t hi ckness of the separating nedia bed is between 3cmand 15cm with the
curl ed separating nedia eacli8avi ng a di nension or |ength of #Oween 3nm
and 30mm 28. .; 9 ﬁ according to C 4i2®27, wh¢tein the curled
' Odhe thickness of the shavi ngs bei ng

| ess than 1mm whil e %Lk ’“‘"“"“““”“' """" avijngs "are between 1nq2 nd 10mm
the radi us of __curve : ‘ beijng bet ween 2mm grd” and the
shavi ngs bei i '} %9 A cookifmg—gnst al | ati on,
whi ch conpri i AP A oSt In” Whi ch lboodst A8 can He cookkd; air
col l ection ¢ the ot ratUs for collectindg-ail_ahd fat
| aden air podqt uf fs on the codgki ng appar at us;
an extracti the gir collection neans'§usQ t hat an
inlet to the cond Frerraed, (v tme— 4 414
448 424
FIG 14
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col l ection means and the cooking apparatus into the extr
separating apparatus as clainmed in any gne of Cains 15
nounted to the air collection nmeans such that the outlet
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The apparatus may include cooling means for cooling a gas
or vapour stream immediately before it passes into the bed
of separating media. The apparatus may then include a

gas/vapour chamber between the inlet and the separating
media bed.

The cooling means may be a&apted to cool the'gas_pr vapour

stream directly. The cooling means may comprise a cooling

gas/vapour inlet leading into the gas/vapour chamber. The
cooling gas/vapour inlet may comprise a coolant gas/vapour
opening in the vessel, and a displaceable closure for
controlling the quantity of coolant gas/vapour passing
through the opening. Displacement means for the closure,

such as an electric motor and lead screw arrangement, may
also be provided.

Instead, or additionally, the cooling means may comprise

cooling liquid injection means for injecting a cooling
liquid, such as cooling water, into the gas/vapour chamber.
The injection means may comprise a plurality-of nozzles for
spraying cooling liquid into the chamber immediately above
the media bed, the nozzles connected or connectable to a
cooling liquid supply. The nozzles may be mounted to a
suitable component, eg a bar, adapted to traverse the media
bed. Thus, the bar may be provided with displacement
means, such as an electric motor and lead screw
arrangement, to enable it to be displaced to-and-fro across
the media bed, eg on a continuous basis.

The separating media bed may be displaceable. Thus, the
separating media bed may have an entry zone  or portion at
or through which contaminated gas/vapour enters the bed,

and an exit zone or portion at or through which clean
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