1 7 SEPARATI ON APPARATUS THI' S INVENTI@%b@g@@%@s to
separation apparatus. It relates also to a separation proceﬁéﬁ,%ﬁkm.cooking
ihstallation, and to a separating nedi a pack. According to’a st aspect
of the invention, there is provided a separation process, which conprises
passi ng a gas or vapour stream contam nated with an undesired substance or
contam nant downwardly through a plurality of spiral separating media such
that the direction of novenent of the gas or vapour streamis transversely
to longitudinal axes of at |east sonme of tHe spiral separating nedia;

al l owi ng the undesired substance or contam nant to separate fromthe gas or
vapour as it passes through the sSBRARATEQNNBEPARATUS W t hdr awi ng
purified gas or vapour fromthe separating nedia. The spiral separating
media may be in the formof a bed, and .the separating nmedia may be arranged
in a regular fashion or pattern in the bed. Thus, the separating nedia my

extend paral | ehrE0oIReERNTOORCFelatbBetHeskp@Ps ibe sbpLedt@s. of ipeams or
passage of the}ggs or vapour s{:ream t hr oug

h the ed, may, be ] :
ort hogonal |y & e 3 oRGPREAFHER RXOSSEF alkO t?‘necgﬁgi"ﬁﬁ doskaddiatd Mfedi a.
Thus, the bedamdyteoapseparating alddin gladkayers of the spiral separating
media, with each layer conprising a plurality of the separating nedia
| ocat ed adj acent each other, eg in abutting relationship. Each |ayer of
t he separati ngcrediddng |tot AusEixstt aspent spathei dgvesdiiomf therkayis

Sohorat ng BESEHL I AR Al el aretor of (he
passing a gas or vapour stream contaminated with an

undesired substance or contaminant downwardly through a
plurality of spiral separating media such that the
direction of movement of the gas or vapour stream is
transversely to longitudinal axes of at least some of the
'spiral separating wedia;
_ allowing the undesired substance or contaminant to
separate from the gas or vapour as it passes through the
separating media; and

withdrawing purified gas or vapour from the separating

media.

' The spiral separating media may be in the form of a bed,
and tlie separating wmedia wmay be arranged in a regular
fashién or pattern in the bed. Thus, the separating media
may 'ext'end'parallel to each other in the bed, and the
direction of movement or passage of the gas or vapour
. stream through the bed may be orthogonally to the
longitudinal axes of all the spiral separating media.
Thus, the bed may comprise a plurality of layers of the
spiral separating media, with each 1layer comprising a
plurality of the separating media located adjacent each
other, eg in abutting relationship. Each layer of the
separating media will thus rest on the separating media of
the -layer below it. The separating media are of elongate
form. The diameters of the separating media way be



2 cohstant along their lengths, and all the separating nedia in a

particul ar |layer may be of the sanme dianeter and | ength. I n one enbodi nent,
all the separating. media in all the layers may be of the sane dianeter and
| engt h. However, in another enbodi nent, the separating nedia of alternate

| ayers may be of the sane dianeter, Dierr], while the separating nedia of
the internmedi ate | ayers may be of the sa dianeter, Dlerr], where Derr]

having & gas/SAEOERY Aigrd hatE IHarkts, SR G "wife AR S8 i e
bet ween the iinl ea garttiwular | deyeThauapasber Qﬁpme ssamendianedener ande
separation thflfnfé}g PSS Sl %Hﬁ%d&%nt&edaitl Ehéelsé@!a?éﬁl:l %ﬂéd}? PRILY1

(V[err]), velocity decreasing’'to a | ower [err on exiting

the bed and pH®r %ﬂi’%s“ﬁ’g’t%u@ﬁ t kBeouEpEE. ‘Fhﬁ%‘e‘:??pl%’aﬁl ylengehy|

may be bet wegfbweddé 1Qnma§10ﬁ/méﬂ' eeMbedliheht, prtﬁ{@rﬁébdrbﬁiﬁ%t haik NHe.
The ratio of V[err]: (_[Ferr may thtif%/be bet ween 5:1 and

1:1 pl i cant
bel i eves t hat3tYRFiRk: SgFe Glapetedr Dar Y Hﬁ@ Fhe
passes thr 0“%%}3 l?fﬂ’% tﬁé‘&i‘QCSE $8RaK Ak kHmedfi slthe lcdi}!atxaé“ thd rﬁfn the gas

e proce

or vapour. s may_include allown excess unde5| red substance or
cont am nant tﬁﬁ@l@?‘ﬁ%‘h‘?%h@zep‘&h%q* gl et AL EE%PRELEPi PRy thi s excess
undesi red substance or contaminant at the bottom of the separation zone.
The process nmay al so include passing the gas or vapour streamfromthe
separation zofeet heslghay e uBiosatesr ienmsvi GgPanatAgEsiFere shstingeasuch

as ammoni a t hes&fv8Pbu ﬁncﬂ:ﬂreaoaéﬁane Igaéh{rsifyeﬁra dutdletyi cabchi ld ben
renpval of  a Substanhce sg as su hu,r t her e or‘r}1 bef e d| S Tq_L gi n t he
treated gas dPOFhpboned: PELWEE %, and the e “gad or

vapour stream may enter the separatlon zone and pass
through the bed at a relatively high velocity (Vy), with its

velocity decreasing to a lower value (V) on exiting the bed

and prior to passing through the outlet. Thus, typically,
Vi may be between 2 and 10 wm/s, while V, is preferably less

than 2 m/s. The ratio of Vy:Vy may thus be between 5:1 and

1:1. The Applicant believes that the decreased velocity of
the gas or wvapour stream as it passes through the bed,
" enhances separation of the contaminant from the gas or
vapour.

The process wmay include 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 separation zone.

The process may also include passing the gas or wvapour
stream from the separation zone through a scrubber for
removing an undesired substance such as ammonia therefrom,
and/or passing it through a biological filter for removal
of a substance such as sulphur -therefrom, before
discharging the treated gas or vapour stream to atmosphere.



3 Thé gas or vapour stream nmay be at an el evated tenperature at which the-
undesired substance or contaminant is in condensible vaporized form The
process may then include, prior to passing the contam nated gas or vapour
stream t hrough the separating nedia bed, cooling the hot gas or vapour
~streamimedi ately ahead of the separating nedia bed, wth condensed
contam nant or undesired substance thus geparating fromthe gas or vapour

streamas it SES f OQlyi ; pra=Tpy ed
gas or vapourggtér gér% %a&sk’%g&é‘?fes?t%eég%g‘g i rb%ct ty%glo%tlgé’{&%ﬁtg):theg&not g‘]’ggéor
vapour streanli tWhicRodihegumegsised Trabsbanrag edrortaminsatat igetien
p _ g g AEY-
-30[ err] C and cambicpiati RRAIMIZAG Fbhrat. Dather ¢y ook iahyC tieth K @rdd&
I n one enbodi ggnﬂ'ltorofq%hge:s%\éggsl gﬁ? '{qk%%coql | gé%mﬂnayvgﬁgg%l ssetgg%aqgs
or vapour str e ' ' ot r
vapour st rearrt\tmcam% 9?;1 agtad ﬂﬂépgﬁatbngvmpdtia hdchamoém:i@rghe hoxedjagaso®r .
vapour strea Ich is _then.pas wnwar r ed.of .
separating ngldﬁg.our'ﬁ%r%%‘gl eﬁgt%ﬁyy;\%a%%as%J?eg#g{sggﬁagag%gg tr%edla
control the tb&eder stithecohdeheedasontamipant er rundepined repbstangs thes bed
of separati ngs%%sx%ti BLBRCSth ™Yk ey | REle [ opbah! N e haukdate

‘of the cool ant Of Vapour_stream In respofise to the tenmperature an
flow rate of tH&awsh dde &edapour stream to control the tenperature of

the cool ed m xed gas or vapour stream Thus, the tenperature of the hot gas
or vapour streamtypically will be-in the range 40[err]C-18[err]C, eg from
80[ err] C 100[ &,gﬁ?\f’ﬂ"ngt ﬂgl (‘J‘i"ﬁ ﬁ'{ﬁi: t‘é‘?fb‘é?%’t%?%e‘gfg?ﬁeoﬁi i%d"ﬁ;fs %‘f"g our
stream t ypi cakday bbengeffdeted Cogl[ &t récklp udortadisingeethdl[lest | Gaandor
50[err]C, eg abqut 40[errlC _hence, ffd clen | an a [+ .vapour -w ||
be adm xed, bQ’ A tf"r?%‘g ‘c‘,’&gﬂa%t Cgogésllélrg \%ép%%?&‘st rg‘g% %vﬂ%%lr@e&{%%%m&as
or vapour str ey tbecait rbetwaenni-df Qagndr ambient temperature, eg at
between -15°C and 10°C.

In one embodiment of the invention, the cooling wmedium may
comprise a gas or vapour stream. The process may thus
compfise admixing the hot gas or vapour 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
separating media. '

The coolant gas or vapour stream is thus used to control
the temperature of the gas or vapour stream passing through
the bed of separating media. The process may then include
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. Thus, the temperature
of the hot gas or vapour stream typically will be in the
range 40°C-180°C, eg from 80°C-100°C, with the desired
temperature of the mixed gas or vapour stream typically
being 15°C-60°C, such as between 30°C and 50°C, eg about
40°C; hence, sufficient coolant gas or wvapour will be
admixed, by means of the coolant gas or vapour stream, with
the hot gas or vapbur stream to control the mixed gas or



4 vapour streamtenperature at the desired tenperature or within the
desired tenperature range. | nstead, the cooling nediummy conprise a
coolant liquid. The process may then include spraying the coolant |iquid
into the hot gas or vapour stream The spraying may be effected
‘continuously or intermttently. Both the gas or vapour cooling and the
‘liquid cooling may be used, if desired. Tg;s the m xed gas or vapour
streammay th d uid. s yi n

desired. Thgrg ?’g‘%% frgaérﬁaltteglp%@%th# : eghtg hedgﬁle%és%rggﬁé é%&\é KrGu %r
the media bwdthieedhes degismditampenature J@imlam nati on of the rredl a
and/ or solids build-up in the bed, displacing the bed so that the gas or
vapour strean1enters a different zone of the, bed. Thus, the bed may have an
entry zone or 15étSash e GRpelina madidm Hava AIMREESY R olaokiddidam

enters the betmnd ﬁdb@s@!tmi Neheh Heldlvde tépeaginghtbl oo lRwd fiagupas
or vapour strea? Ie ves t ed, with the z | ocated.on o oaéte

Sides of a r RGO 24PE, SRy YR t YORAUE dFEFFARement o SPREYAEH

t hr ough 180[emﬁfenutdxnan;xﬁﬂanﬁlyi¢w'imﬂetmi@temthyout.the axis so that
the entry zone becones the exit zone and the exit zone becones the entry
zone. The process may include, in a cl-eaning cle, washing the

separ ati ng ne@dctibethefgas ox ﬁaBobéeﬁOQilspBa@@dytﬂi@ diigani breoaime roay
the nmedia and g J@y 0 Q?és:?fed’ap%ﬁué | md RGO ddie Hedra JPes%EéQH h"g
may include sprayi ng hot washjn wash_water OntC)%?l whi | e
conti nui ng t o WG LHeRk Ry Suhl tqfl"t%%lt%’d%lgﬂ"{%%d 1&@%%
liquid my i ndaidesiv@shi ng aid, eg a detergent, to assist in cleaning of
the nedia. The process may include collecting,

The process may also include, when the pressure drop
through the wmedia 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
rotaticnal 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.

The pfocess may include, in a cleaning cycle, washing the
separating media bed after it has been displaced, to clean
or regenerate the media and to improve gas or vapour flow
through the bed. .

The washing may include spraying hot washing liquid, eg
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, eé a detergent, to assist in
-cleaning of the media. The process may include collecting,



5 for a period of tinme, the washing |iquid passing through the bed;
recycling the washing liquid, ie re-using it for the spraying onto the
medi a bed; and dunping the washing liquid after the period of tine, ie at
the end of the cl eani ng cycl e. The cont am nated gas or vapour stream may
be an off or waste gas stream emanating from a househol d, comercial or

i ndustrial cooker. Thus, the gas or vapoufs is then air, mhile t he

con i, Youndeaks e o, en el gL oty st

hot as herei escri bed ‘which case’t 'S pr sent

therein jn comrereed: croapetingdther weshimg ddasl, de %o- W%’ﬁmrl§tf@§m
when present ,tH@ys P&?lﬁg %@QbekﬁﬁrmedibabéaspBﬁB!QﬁMﬁiﬂg e Rakhahg
not contan1nﬁfﬁp#ﬁ%t uch fat or qil The cool ant L ﬁﬂ} wgfqgfreﬁent
may be water Eﬁp:cat;{tge hREYAGEh P hhiTeaptd # B

separ ati ng neslieamihdg ngy¢bet enove condensed or |iquid contam nants, they
al so act to renove solid contam nants. Wthout wishing to be found by

theory, the Applicant believes that this may.be due to | ocalized cycl one
actions taki righel aoatmuiniam:emegmdom wpowd stpeant may nkeei an of£cordi ng

to a second tQ@ré&\{e@ﬁléﬂgt1h§efgg?\5apﬁ8\‘iégﬁglé 5881%@’;:&:9&1 or

apparatus, whjc rises a sepafafion zon
cont ani nat ed b%é‘ﬁ%‘éﬁbﬁl FRPEEY-cadfHHEE 4 n@éetﬁésv%sé’lapmlr ig §6§¥1v§36ur

O:Jt | elt Itead:c %il@lrrthée déﬂﬁ:%?ﬂmnarat oﬁeﬁﬁaé*sh.ﬂﬁd”%?%t%ﬁwlﬁ Nghén fat
ural i o ral separa pedi a i i e in
geparatlﬁg neﬁﬁé/%ﬁd°% eo Fg?lﬁrW%Kggﬂ EBE gaé?rﬁ;ﬁBﬁgﬁﬁ?n§F§8r§g§dor
vapour streanigntiviichy ¢dee sthear afdtonandfert idughst peresentt thesesn in
downwardly thgough, Lbg, 81y Qlo SRR akbas . medifeand S §BE Z9Pe Libayah

the outlet, _
stream, when present, may thus be cooler air, eg
atmospheric air or coolant air, not contaminated with such
fat or oil. The coolant liquid, when present, may be

water.

The Applicant has found that, apart from the spiral
separating media 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 spiral separating wedia.

According to a second aspect of the invention, there is
provided 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 plurality of spiral
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 spiral
separating media and exits the =zone through the outlet,



6-with the spiral separating nedia acting to separate contam nants fromthe
gas or vapour as the gas or vapour stream passes through the separating
nedia, the direction of novenent of the gas or vapour stream being
‘transversely to the |ongitudinal axes of at |east some of the separating
medi a. The vessel may have a base or floor, a roof spaced fromthe base,
-and a peripheral wall between the base and the roof. The relative

dimensi ons ofyipg | ghet apdrble KepachcAMy Dhedieh WRANY IR IdLHaS

or vapour stream velocity as it ﬁ;’ers separation zone, takes place.
The separati nﬁoﬁ’éaWénMSbéqumt fSP%n SF é(aEé"éI‘r RS Hei2i 9BEf OFe Vapour

described.  &bream p@s@&srr&ntrmi H hehé rwep&r@ﬁmghﬁedmhet tﬁ&y dig-qutddrfied
in the roof, Wkththe out | P]legu% provi ded |nls}?hevva . r%yratle&n
means may theR%i HEVEHEDEN© pé? § BAsKEPOMT & S8 &m@e ST
inlet, with the thpalahghtudidnd smesaoficalt i ledsie dmekeif chen depearhtiady A
baffl e may sep ?a gLe the inlet fromthe outlet, with the baffle dependi ng

fromthe vessel Toof and ternminating with clearance fromthe vessel floor.
.Thus, gas or vapour w |l pass downwardly through the bed of separating

nedi a, under n?ﬁéhvéggehaﬁlﬁﬂfehaﬁedauﬁi‘ﬁédbf f%@f‘grhtﬂ%fs RSP IMRGR (e
‘baffle and the vessel wall; to_exi the ou iﬂ The appar at us may
include a conpéﬁ‘ienaﬁf‘dc@l PETAPheT é’al &’(Té'- asgyalick e feoaf oor

such that it mhesmqac&:.fvreoml&d@diedxsafofsw alnlu sl ahd e aiay be
enbodi nent of tréﬁhl ntion inlet ma en bep: \éded in.the wall at

a high level, ﬁéequ(tb}e’r% Jp?og?%earl N 2PRBL B SR VST S oof
such that it it iemteosmiblie aeparatiidn tztmﬂ.es,pamécémtp\bmmet he bed of
separating nmedia and contam nant col |l ection zone.

The separating media may be in the form of a bed, as

hereinbefore described.

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 separating media. In another embodiment of
the invention, the inlet may then be provided in the wall
at a high level, with 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 separating media and
contaminant collection zone.



7 In*a first version of this enbodi nent of the invention, the floor and.
roof may then be square or rectangular in plan view, with the wall thus
conprising four wall panels connecting the floor and the roof, the inlet
bei ng provided in one wall panel at said high I evel and the outlet being
provi ded in an opposed wall panel at a |ower |evel. In a second version
‘of this enbodi ment of the invention, the ?loor and roof nmay then be square
‘or rectangul aEni a f)iﬁﬂtW(E]Z\SlGn bﬂalthid;leemmbdlmmtprofse:me‘ durvesnrti i orparndies

t th f t
cach of tvo obbBetng i TOTEERY tubly hedWepflrd ;| Reflinbly ap, Au0 UL 7
separ ati ng newi.ewhbei withr ot/heledda]d; &hois | ebmprigisgmbeusutwall npandleh be
provided in th P%;%%ft:. %%C}hfel ?60@& Betﬁ% Q/oéf'aplﬂ'x%’lﬁlrél:gﬁ]éﬁ% vide

t aperi ng downwa romt anel s_havi_n I"et's an

with the cont &Ri ﬁé‘ﬁt wagi 4 enﬁ%h Forngabdi P4ghr bovatdand Sheastd athdeing of

the fl oor. FroidRAUA e &Pgded WdBC Hane Iyt ke Towat desly@pposite the
inlet(s) for deflecting gas or vapour downwardly towards the bed(s). The

defl ection surface(s) nmay be curved. In the first version of the
invention, tha defsecthdnvensiane afaychies pemvodidetty bﬂet:heoflrp&nettlm,d a

portion of tMhlhloganehal oy Gl Nenalt bl dedragec SeSTARS R
addi ti onal papdian spbeed faconthae Kdel wabkbl somr\m;egh fiour | whdds mmels
located, and thg RafiRanNale £1d88 anGCLhS) rBBY, ¥k eRd ohide deuldnd engi

the wall panel (s), whil#®e, the qutlet nay [T kew se extend the full I'engt of
the wal | panePedng Herevdfed ip, gagh aﬁgtﬁﬁp SHRRA IRt Wl 1t Panedfont 39,

the inlet maywigd dnd oft khevbedsl ot thehsgbat&yPhg wédin tﬁ&.ﬁytxbﬂﬁvi}@é@g
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.

The inlet(s) may extend the full length of fthe wall
panel(s), while the outlet may likewise extend the full
length of the wall panel or the roof.

In yet another embodiment of the invention, the inlet may
lead into the vessel at a high level, with the outlet being



8 located centrally so that the bed of separating nedia is |ocated around
the outlet. 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 fromthe cylindrical wall to a | owernost centre point. The
outlet may conprise a cylindrical, eg cirgular in cross-section, conponent

| ocated cent rlaida/temtbeﬁtramlyewltmktﬁ@abe@ beWelepRité tdind hﬁe&pémgaent
I's spaced wi t.h cleqéance éog%the gg Er and an upper end thereof protrudes
beyond the %ﬁﬁﬁﬁ MUy £ A circunferential flange
may protrude radially outwardly fronlthe upper end, or an upper end

porti on, of it Qi Ted s oL nGOMBE S soaklce. 1SIEEN00 £87 PRetagt O

attach the appar ng, ood
Ci rcunf er ent gy ythemdee cirmetar ngnneacnss egcmqnkeosthaaythhuﬁloonnest

the cylindri ange angﬁﬂﬁ% &n Whew@lthe f h??ebenﬁﬁugaﬂéagg Qﬁ%g@e

bet ween the f upper end of W |
extend peri pHEk %h%PeC|FBEHF§9en@P@PM? Qﬂ&hn@- ndhe w&Edly §remf| hhge

and upper endcyppihdpsicel wWhklcybi AdlbwakmesEpesntiepyibe .shaped to provide
a gas or vapour deflecting surface for deflecting .gas or vapour entering
through the inlet downwardly towards the bed of separating nedia. The bed
of separati ngrisedicutlet huayl ocatpdibet weepylhadwdkchlandegyldiminikesat in

component. and. &4LedacaLAUTd LiBoRRIRONSRLac The Bedelsiien fhus -2l 807

cylindrical form §° cool

gas . vessel such that a lower end of the component 1s 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 c¢ylindrical
component may be shaped to provide a gas or vapouf
deflecting surface for deflecting gas or vapour entering
through the inlet downwardly towards the bed of separating
media.

The bed of separating media is thus located between the
wall and cylindrical component, and extends around the
component. The bed is then thus also of cylindrical form.

The apparatus may include cooling means for cooling a gas
or vapour stream immediately before it passes into the bed



or vapour streamimedi ately before it passes into the bed

9 of separating nedia. The apparatus nmay then include a gas/vapour
.chanber between the inlet and the separating nedia bed. ‘The cool i ng nmeans
may be adapted to cool the gas or vapour streamdirectly. The cooling neans
may conprise a cooling gas/vapour inlet |eading into the gas/vapour
chamber. The cooling gas/vapour inlet may9conprise a cool ant gas/vapour
opening in thef v@g@@lratam amgiipl ac e e appegatast onayothen | inglude a
guantity of c | @R e hr, hy o] Ds%lﬁ%ecr%
means for theé)% osu ga]?suc aseﬂgnﬁéil:ggﬁll %t%&fiﬁd%ﬁgaﬁ%rew
arrangenent, 'ﬁﬂ?lal 8dlke provi ded. I nstead, or additionally, the cooling
‘means may conprise cooling liquid injection neans for injecting a cooling
Iiquid, such cooli ﬁ water, into theggail \Fliagour cﬁ er. The injection
means may -conprfsEO8LERE UERRS BRYnbe, pEEPESE Loy S0P §oBR g I J@RPYML o
the chanber isvedaat diyeehdye t fhemediod ingdmetne mayzbempmdlsreefat edbalring
connect abl e t Os [ e z t t
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t he bar may beopiengdeasﬁvapowrspmdcémv mmglsgjahcaglamtelg@@/mapm or
and | ead Screé‘ibéh&ﬁage{@mthé Ovéﬁééhe 1dnd§ 0 bedﬁéﬁﬂéé&éﬂléo @I@s%fg FHJLOSS

t he nedi a bed, g ofd_a contl nuous basis. The separat medl a may be
di spl aceabl e. PR $o11ABgs ebbf at TR el aoﬁedc%yaﬂﬁv@aaﬁf AR z RS HNg

portion at orthhbqgnh thldl Dpeiticyn Bl Sl YeshePOoreanst €6¢ the. Rebsud an
exit zone or I on at_or t%ldgh v% clleﬂ gas/va our_leave the bed.
The appar at us %‘ A A ELE Qi 7%t he3CeBaFSYi AT EABHCT S e W der
havi ng opposedlspebenpxowidedii ng the entry and exit zones, and the

openi ngs being covered with apertured separating nedia ret ai ni ng = nmeans,

such as nesh. The holder may be
Instead, or additionmally, 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 wmay 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
gas/vapour leave the bed. The apparatus may include a
holder holding the separating media, the holder having
opposed openings providing the entry and exit =zones, and
the openings being covered with apertured separating media
retaining means, such as mwmesh. The holder may be
displaceable about a rotational axis. The holder will thus



di spl'aceabl e about a rotational axis. The holder will thus

10 be shaped to permt rotation thereof, and the vessel wll have

conpl ement ary seating conmponents to mat ch the hol der and ensure t hat

cont ami nat ed gas/vapour does not bypass the media bed. The appar at us may
i.ncl ude washing nmeans for washing the separating media bed after

-di spl acenent thereof. The washi ng means 1oay i nclude a washing liquid

hol di ng vessebe &bspeg renmperwit dostaien wekeregf chandcthei vessele widssel ;

heating neanspbgl Rl '&\é&lﬁ‘aﬂ@%‘éa{&ﬁé %Hgéﬂeﬁ@@ &ssashchptem riﬁﬁrlﬁaf or

punpi ng hot chem cally dosed wdshi ng romthe vessel throug nozzl es
onto the sepaPBE BYSHES EhBEdCOBBPF‘éEFFﬁﬁ mﬁ‘ga%\arc%?%d}%dvm

i ng
i qui d which hegipagpedl t hrough the separating nedia bed, with the punp
means al so adapted to recycle the used washing liquid to the nozzles. The
nozzles may thus be the cooling liquid nozzles. Instead of the punp neans

Ibei n? gseg toTPerrmﬁspara\as@i mg%rl iime hde oma‘.rhiangemeedns tfmr veashh.tr@?rtlt@
ocat ed above itati

t hrough the ngzgﬁ% %ﬁ%lqel gﬁe 1% fbQgescr |ebedGﬁ‘%$ ore gﬂF%S%\\f,asm n{‘g}%
liquid may, | washing weans ermlude quvashmésa\md dnethdqmg versel;
‘separating medigihed f%@h}&%&ﬁﬁ%&@ﬂlﬁng %rhy‘?afai to MUy ;

‘The spiral separ atl ng nme eac ave a east. 200mm eg
‘bet ween 300 %mantsyﬁi‘%ahﬁ?tﬁélﬁmébﬁ washindntigetdnin gyhe sfpgagl;

separ ating nﬁﬂi\ﬂl lnﬁaa{f&arﬁoxs%ﬁﬁdﬁn gld’f?dih%nﬁ.&ﬁll@ﬂ'ﬁb’deii ﬁ&s&uﬁ@tlw
strip shaped Itﬁ formof gﬁ or hx hayi n plurality of S.
In particular; l'b% pEERBY b §B§3§dn8ﬁﬁ £5f PO é‘ RS2 BT

| engt h of thebﬁd o ad:obled:eiou meanshdior heoklectdsg onskdl washiarge Irumidl
the formof ti C : COJ r ed
one wi thin tnitH Y pRRaBREbYoh LT hebdEal PABTpOA: £ bed Rl ek o
extendi ng ort mygr_amanea,n; calsma adﬁmaducnqmanecw@@ tthhe arged aeashiong rldquwid
helix will copy i fici WL | 99R Bbze2kk 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 liquid 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 about 5cm. The spiral
separating media may each have a length of at least 200mm,
eg between 300mm and 600mm, typically between 350mm and
560mm. By ’‘spiral separating media‘’ is meant separating
media each comprising a continuous strip shaped in the form
of a spiral or helix having a plurality of loops. In
particular, the loops may be spaced apart from one another
along the length of the spiral or helix, so that the
spirals or helices are not in the form of tightly coiled
members in which the loops or coils are located one within
the otker. In other words, when seen or taken in a plane
extending orthogonally to the longitudinal axes thereof,
each spiral or helix will comprise a single loop or coil




only: Thus, the separating nedia conprise |oosely wound coils or helices in
whi ch adj acent | oops or coils are spaced longitudinally apart, so

t hat t here are longitudinally or axially spaced gaps between adjacent

| oops or coils. Wil e the separating nedia nay be of any suitable
material, it is believed that metal spirals such as alum niumor steel, eg
stainless steel, spirals will give good lksults and are substantially inert

in the envi roaﬁ&pt '”rﬂ\ﬂi'ésChthEe)ée%faﬁcéti% nedi® é@ﬂbtﬂﬁéuioﬁéél@s @éuﬁ&e
spirals may be f attene& g t hat ,the | p \ave a Wi dth substantial l'y
greater than CR&LE tRFc esry hfc R3C hé1 ofOPRE (R¥ afod |S| Rr€and
hence the Iooa adm/ be_dargmmﬂnrﬂaﬂm nda];ﬁsm‘n eg sacboutttﬁmn viheéeet heare

Spi ?SPESiaﬁfb B O ) Bet SRLAT IR, S | BrBEncbeEndSH, asifdrmt e

may be bet meeﬂ.o@pemcbﬁ@mmlseg bet ween 10 and 15mm typically about 12mm

The gaps between adjacent |oops nay be bet ween 1mm and 10nm eg about 6nm
Typically, the bed may conprise between 5 and 15, eg about 7, of the Sfl ral -
_separating medidlien the separating mesiawel beand any wyitable materia

layers. The seqparpgi 'Eﬂalri%d}éa othafe deyar @pYrafsalswﬂhedagw Bur3eSi8P  ofN
adj acent | ayer. | nst ead ﬁwever f des |r€=L ch se arat ng medi um
of one |ayer MhFSlest®® PR ﬁsismﬁt?@Bar §PLhg e i BERORSi ¢ .
The spiral sepaihtang mRdbsxamididy nlﬁéftfdlnmtﬂie aeﬁepabﬁmeng rﬁﬁdlﬁhﬂaﬁnk
conprising al hoI di ng{h czgs hol di ng the separating media together in said
| ayers. The h Ifﬁe S y conprise an operatively | ower foram nous or
apertured support and an operatively upper foram nous or

The continuous strips of the spirals may be flattened so
that the loops have a width substantially greater than
their thickness. Typically the widths of the metal strips,
and hence the loops, may be between lmm and 10mm, eg about
émm, while the thickness of the strips may be less than
0,5mm, eg about 0,2mm. The spirals may be of constant
diameter along their lengths, and this diameter may be
between 5 and 20mm, eg between 10 and 15mm, typically about
12mm. The gaps between adjacent loops may be between lmm
and 10mm, eg about 6émm.

Typically, the bed may comprise between 5 and 15, eg about
7, of the spiral separating media in each layer, and
between 2 and 10, eg about 4, such layers. The separating
media of one layer may be aligned with those of an adjacent
layer. Instead, however, if desired, each separating
medium of one layer may nestle bétween two separating media
of the layer below it.

The spiral separating media may be in the form of a
separating media pack comprising also holding means holding
the separating media together in said layers. The holding
means may comprise an operatively lower foraminous or
apertured support and an operatively upper foraminous or
apertured support with the separating media sandwiched



apertured support with the separating nedia sandw ched )
12 between the supports The hol di ng neans may al so i nclude straps, panels
or the like securing the supports together so that the separating nedia are

| ocat ed between the supports and the straps, panels or the Iike.
:The separating nmedia pack will thus be |ocated in the separation zone of
t he vessel, and nay be renpbvably | ocatedi®herein. Thus, according to a

third aspect re a
whi ch conprlses a p uraFQ oftE! Tﬁ?p%§¥ggﬁ§dﬁ3%§%aﬁé§tpafﬂ¥|ng f@%&
and hol di ng nE&Fanol cpafgefeheomtgal 1§1§Sa6§FPﬁgn§e&| SRS  togefcher

spiral separ. afgdﬂgtﬁa@ arpad $&6afet fhgo MRS e beoaathar eb@é@éeﬁe the
descri bed, and the s raltiep rating nedia pack may be qygpted for -l ocation

in the separa?ﬁ@? el StofaR&EpaRATSYE affpfar dt dlng Thet he
second aspect sefpddut ity entedia pé\cleordﬁ.mg t ehasf ot h W ofin hethe
‘invention, there is IOVIded ad§%%¥% taII tion,

cooki ng appar ﬁelPsa]%ﬁl F PO be aRGoRaY: . be rem%*fgbngglf%c&?ﬁz%ﬁ

‘means above t lthexmsilai ng appar at us for collectlng oil and fat |aden air
generated by the cooking of foodstuffs on the cooking apparat us; an
extraction conduit leading fromthe air collection nmeans such that an inlet
to the condui {THus prage Rg tRe2afhlzd pepecsn ofedie inventionextharei on

neans in or asgPChabeddeid hat lg@ @Ha'té.l. al Qﬁb&i)éild?bbk f oph £ I @ehdpid.sd Arom
t he space betmgbgﬁ%ﬂf air coI ﬁig_neans an he cgokln ap arat us Lnto
the extractio® &y of dregu ALdh FIH I afBaratuse i BESLBr e
descri bed, noumd@dHoldiey aimeanel | Roldbng Madtns s@thanhatsepheag&&/gvaﬁedia

out | et of the1§§£at€%£on apparatus is in

The spiral separating media and the holding means may be as
hereinbefore described, and the spiral separating media
pack may be adapted for location in the separation zone of
a vessel of separation apparatus according to the second
aspect of the invention.

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

cooking apparatus on which foodstuffs can be cooked;

air collection meaps 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
gas/vapour outlet of the separation apparatus is in
communication with the conduit inlet.



communi cation with the conduit inlet.
13 The cooki ng apparatus may, in particular, be adapted such that

foodstuffs can be grilled thereon, eg by neans of a gas flane, The air
col | ection means may conprise a hood or the like, while the conduit may be
in the formof a duct. The extraction rreans may be an extraction fan
nmounted in the duct. Apart fromfat and; | aden air entering the
separati ng appgka é#{f‘a I rawg i

under neat h thgﬁ%ogﬁ%kldq: rétﬁlf alﬁéf};sg%w nggcggﬁgeng% ah’héﬂ t#?—ﬂi su%rhd
oils from a h@&séﬁ%iSMﬂﬁ @n he grdpl ATy, egpPXamepngh@fi a

170[err]C i rm'?gbsatfqlamea,bove t he cooking apparatus, to aliquid format a
| ower tenperature, typically between anbient tenperature and 100[err]C, eg
20[err] G 70C, at which tenperature all oils and fats are in liquid form

and at which tTheperiat wcellﬁdﬂmmnheawanayiocmphiseoh hoddh@mbathefl Hpd r al
separati ng medi_1 an §$ on‘?f Tti)e |n§/1eq__tﬂ one §n Jow, be d scri d by
way of exanplée Wlt 'I‘r erehce t acco any| ng agram‘rﬁtl awi n

In the draw ngxtractics GuRE1g maw\beaasx reptifaction ofiadi mgnatedf in the
separation pragess according to the first aspect of the invention, and

I ncl udi ng separation apparatus according to a first enbodi nent of the
second aspect of the invention; FI GURE 2 shows an enl arged secti onal

view of the seprnd i Oforppatabnd &1lFiHdeén lair entEir@dBEt:ﬁeS'%ﬁafé‘tuﬁi

enl arged plan_view qf the,se ratlon]S pgarat E ﬁure ng.l 4

shows a threeaﬁﬂﬁ?&ﬁal 19 Mt < "éujép]a &t FEaRed™ ntYPR

separ at i.ng apmadEwseath theliesd, ]l vkl tenddld aild;serving to condense
the fats and oils from a gaseous form at a high
temperature, typically about 170°C immediately above the
cooking apparatus, to a liquid form at a lower temperature,
typically 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 spiral separating wmedia 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 ewbodiment of the second aspect of the invention;

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

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

FIGURE 4 shows a three-dimensional view of a spiral
separating media used in the separating apparatus of
Figures 1 to 3, and 5 to 15;



14 - FIGURE 5 shows a three-dinensional view of separating apparatus
according to a second enbodi nent of the second aspect of the invention;
FI GURE 6 shows a cross-sectional view of- a cooking installation

i ncorporating the separating apparatus of Figure 5; FI GURE 7 shows a
t hree- di nensi onal view of separating apparatus according to a third
-enbodi nent of the second aspect of the ir1\4ention - Fi GURE 8 shows a

Cross- secti onal v'ﬂgeimascgg%g EBERLLALARS0NANNYLRL BE HipasRay | N

apparatus of Figure ) an view of a se rat| ng
apparatus in apparakise agaarding (k@ haeﬁBSGhnﬁﬁ mbﬁdltwtse@ﬁnﬁﬁﬁ

the inventionggpect bECERE g_gvglgﬁ%na cross-sectional view through X-X of
the separating apparatus of FI GUR shows a_sectional view .
hrough 1o XI o SEIGUER B SPAUFaRICERESTERTELPBAL FAet, SrosdiGRaking

t he second aSﬁ!ﬁQtanLatﬂin NYAsbrpbratink sthe dedparstiidt tashdxeatyd arafi y;
FI GURE 12 shogﬁ g an view of the separating apparatus of Figure 11, with
some details ONPEEEd>For clarity; FI GURE 13 shows a part cut-away end
view of the separ aFilG§REpFasiows af thirge-ditensionalFvEeRE of4 ssipeumatangar t
cut - away pl an %‘?6 apparat C X enadi (Ent
of the secondaégsggghg? {'}g%t ana{i i fl((s:\lo%le ggta'“{ﬁ?wao%ft%'e for o
clarity; and aspecp:| QfRrihes W@fbart cut away side view of the

separating appar at ggcRiRE-| §UEBoWé, a’\"éfo§§n§eé€‘iéhhi Uiekd 68t f ar cdaiidy -
Separ ati on prdEEEeLIetd e ninCo PREAbiREh EDR, Sepdfatify ‘apparatus® of
Figure 7;

FIGURE 9 shows a plan view of a separating apparatus
in accordance with a fourth embodiment of the second aspect
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 viewy of the
separating apparatus of Figure 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.



15 The process 10 includes a cooker 12, which includes heating neans (not
shown) for heating or coking foodstuffs. A hood 14 is | ocated above the
cooker 12. A conduit 16 leads fromthe hood 14, and is provided with an
open linb 18 closed off with a renovable plate 20. The conduit 16 | eads
into the top of separation apparatus, generally indicated by reference
-nunmeral 22. A conduit 24 |eads froma si of the apparatus 22 to a

scrubber 26, w.Lh ul adiLn S le |.ql.QQqi ca
filter 30. A %%dglg‘? ggggl %gdég?’!rhgrahg h% %‘#o 05%1 %@‘?ﬁr"@%@e%@é‘%&c on
side.of a fanmganswi(notaghewn)dEsrhbegbingnoni cokingctopdstnfim t e Haod 34
to atnospheres, iEhiogsgéaaab%eaeagr 8bYRef21 80D | 4 S M Fed PO £ a
square floor 40 space romthe roof 38, and side walls 42, 44, 46 and. 48

ext endi ng bet &8€n had 11bor 2BAd iforovided it tan40PREs LEERI L & retRsemd

wal | 42, whil gfeheyivl la deovabidaplycat achednko cohguddl 15 Meads Hcd hat

it is renovable, thereby providing access to a separati zone 50 pr.ovi ded
nsi de the apbiat'RP o9 FTRIAAGEON s SPBRLAEl Son JTRETILIY  AJGLERG o BY
slidably renprafieedncanilmesztbazat i od zomhlEX t2 olgads hExrgap ap raivied asif

when the val | 46 1 SopEURYRM. 5o ThS ARPAURLNTE2 360 JIEhULES BoRATE g

general ly indiCate y rererence nu e “bdsket as “an-apertured
base 56, a topes@iwg draw thaaerubher |3Gited Rieakegieal rbidter 300f B8 -

and whi ch has RPN B Widds | $rakd 908d WildlddiRL0NeYi tedb.3@NEesi e -
wal s 60. A fixed bed 62 _of spiral separating nmédja 70 is |located: in the
basket 54, on SUSHISD tHde Rk t%rféi‘&éevﬂrt}grarrﬂa\?ﬁ? drchprgercordult 36

removabl e, beilrgdiatateebmw ntlsel Pe t 34 So PiEhssishagef{ rom the wal I's 44, 48.
The spiral separating nedia 70 are as hereinafter described with reference
to Figure 4.

The separation apparatus 22 comprises a sgquare roof 38, a
square floor 40 spaced from the roof 38, and side walls 42,
44, 46 and 48 extending between the floor and roof. The
conduit 24 thus leads from the wall 42, while the wall 46
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 spiral separating media 70 is located in the
basket 54, on top of the apertured base or grid-56. The
basket is removable, being located on supports 57
protruding from the walls 44, 48.

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



16 A baffle 64 depends fromthe roof 38 and term nates with clearance from
the floor 40. The baffle extends fromthe wall 44 to the wall 48. ~In
use, foodstuffs are cooked in the cooker 12. The foodstuffs rel ease hot
fats or oils, which can be in‘the formof liquid droplets or vaporized,
;into the air space above the cooker as they are cooked. These fats and oils
“are entrained or drawn up with air which ié sucked in, by neans of the fan

or bl over 34y il fedbechoadpldasie fRluldrgbl hadaniiemnngsal ooyt e

conduit 16 and enifers ?%e separati on appara I on,
as i ndi cat ed dheananse cocom Tiee f floand48i-| Mhgedafifle mitendscEremoblet he

conduit 16, {pd e ke P pfad he separation zone 50. In view of
the enl arged cross- sectional area of the basket 54 as conpared to that of

the conduit 16, the velocity (V[err]) of the air entering the basket and
-passing through LBe,befoddsthiPPs. arelheocsked sinl Ith®vesgkes alzpownwehée

direction, encounters.the I ral,sep ting nmedia 70, .whose | angi { udj hal
“axes extend d?‘-}?{%b%‘f%? yr?f)g?ﬁ% Bf’?e%{#’& c%f %H'%W Hg.l\éghé:a?eg’aﬁ?alfl?‘ ngﬂﬁedi a
70, in view dfottheof 3Ihgped Gdropledscont acépovitaedesiagai dte vixhspaee
entrai ned fat L~ C L Qpi nge c d. l.%}céa I 1 enf s
excess oil ar?ﬁ]‘g? q;’]a?/gé(g%%%innu gt ggegng?ﬁe@rég_l a '70.,Tt e o%géan%h?a{ng%i ps
downwar dl y f rae téetreined 70r| grawanhupt WaFhs2ighadiiqgh a8 tsuckefiein, by

substanti al | yyOihs a9el £RE EaBCoR H1BASIEI 4 Nt N H MUK 1he PeRéi e8tof
the separation zone_ 5 el ow .t he basket 54 at ﬁgstl 1. l.ower_vel gci t

(Merr]). TheaR@rothel2088s8dr RAFSRE AT bilg CORWEL 1R ARACRESEE
bet ween the |gner seggeattionhegmifdttudi2andr he dowtward24lisdctaidn ghas

velocity, anhAEEdh 5.0 A Rbe OBl Eet o oeBl Ml ety VEhas!

vel ocities arpassesi addénghearhe nconduit 16, and 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 (Vy) of the air entering the basket

and passing through the bed 62 drops. The air, still
moving in a downward direction, encounters the spiral
separating - media 70, whose longitudinal axes extend
orthogonally to the direction of arrow 66. 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 oil and fat have
accumulated on the media 70, the oil and fat drips
downwardly from the wmedia 70 into the tray 52 wunder
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 (Vz) . 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 separation apparatus 22 may be sized such that the
following air velocities are attained therein:



17- V[err] - 0,5 to 1,5n sec V[err] - 0,3 to
0, 8m sec The substantially oil and fat free air then passes into the
scrubber 24 where ammonia is renoved by scrubbing the air with water. The
air then passes along the conduit 28 into the biological filter, where
sul phurous conpounds, such as nercaptans are renoved, before being

di scharged into the air via the conduit 37 The Applicant believes that

t he apparatus 22 providQﬁ an effecilve(ﬁ@am5(ﬂ gt ng fats and oils from
air, such as oil and fat *laden air from’an industrial cooker. Referring

to Fi gure 4, reference Wgneral 70 -gener®ld ytq i &efsse a singl e spiral
separating nedlun1used in the separating apparatus of Figures 1 to 3 and 5
to 15. Each separating medium 70 is in the formof a stainless steel
spiral 72 haviThe aubengnhiaﬂ1&eb®&ean65ﬂaanﬂr560aﬁr tamh pgEses itko the

i f t_&mm
o't hi ckneSCryPLYE 24 HHARETadhoitla ShE) PendOuh hy? ticfibB bl TIY! BT
regul ar di aneWath Wager .t hThei ada dhesy Hﬂﬁ@@pla@ng s!‘-lwomnd.l:@rﬁnZSI'We’Hgaps
bet ween adj aceple h3eAS fg%k%latfq}ﬂte@m“wﬂéi% sulPHRI¥dld Yo d@essr@rtcrl &g 0

are used in the formo d such as he bed .62, her ej nbéf of e _de

the bed may cBfFeR-amsoAre Faperedes e dieing, ¢hseddroedydnto th e
.conprising abeulr %ief HHe dothwit &84 anged side-by-side in abutting fashion
so that their |ongitudinal axes extend parallel to one another. VWil e al
the separating nedia 70 of all the 1ayers can have the sane dianmeter as
her ei nbef or e dBscrapgEticame dHednevess thiatt Hthes epparatgs nBdi profvidlds earent

layers, My Ve i ddind ¥ RoviBy RaHsMBUACOTRE! BEoh! ¥Fr! WEEE as

0il and fat laden air from an industrial cooker.

Referring to Figure 4, reference numeral 70 generally
indicates a single spiral separating wedium used in the
separating apparatus of Figures 1 to 3 and § to 15.

Each separating medium 70 is in the form of a stainless
steel spiral 72 having a length of between 350 and 560mm.
Each spiral 72 comprises a continuous flattened steel
strip, having a width of about 6mm and a thickness of about
0,2mm and formed to have adjacent loops 74 of regular
diameter. Thus, the diameter of the spiral is about 12mm.
The gaps between adjacent loops are about 6émm wide.

Typically, when the wmedia 70 are used in the form of a bed
such as the bed 62 hereinbefore described, the bed may
comprise about 4 layers of the media, with each layer
comprising about 7 of the media, arranged side-by-side in
abutting fashion so that their longitudinal axes extend
parallel to one.another.

While all the separating media 70 of all the layers can
have the same diameter as hereinbefore described, the
diameters of the separating media of different layers, may
vary. Thus, for example, the bed may comprise five layers



18 of the separating nedia, with the first, third and fifth |layers being of
the sanme dianmeter, Dierr], while the second and fourth | ayers nay be of the
sane dianeter, Dlerr]. Derr] may then be about 10mm while Derr] can be
‘smal l er, eg about 6nm The first, third and fifth |ayers can then conprise
six of the separating nedia | ocat ed si de- by-si de I n abutting
-relationship, and the separating nmedia of’ 1ghe second and fourth layers can

then, if des'dfedtfhé%%ﬁ&h\é%%; fﬁféﬁla? Qﬁ‘:ﬁﬂ‘?%&“@ﬁ%@ar i el aef Pehhe
flrst and third ayers respecti vel hus, only five o0f the separating

media will tHEYeRS hekngof mhm@%mwrf.omt, hwha}érghe serﬁ@nd and
separating e
about 1mm t HF‘%}( o pra}?}%/&?# %R%ff$%|§€1t&{ ren e%”al%% rr|2ng E‘ggu?}el

and 6, refer ¢ne calsouer Bomit (OwvgENer B) | aamrldecm@méfpaégtmap&@mat U'§'he
according to a second enbodi nent of "t he second aspect of the inpvention.

The separ at i driiEpharBaind 12rd; htftRelayerascan, tb%ﬂeF%WP91$%d$é§t@§ Bhe
reference nurgdgd ri@ﬁngpr%cﬂidlg ac&%nmrdatlgadéow sgaéerahhy | apheaing by

ref erence nuner 104. 102 conpri ses.a roa 06 which.is

rect angul ar |¥F€?5ﬁ°’iﬁ%ﬁpan8nﬁa?} g%quaa\{? rmﬁﬁ?‘?ef’ G‘éleeﬁ%‘?ﬁﬁ“ﬂgagfiong
the full |engfduntht Alayeosf . cé’ﬂnethemsel:.ﬂOﬂeah.sed_l,n(ﬁaapefcta.\)\é]@hanedtflboor
110, with a S e L L e 1 1 o] n
the roof 106 Speeere PPEcFeRahakt Sy HRata R ths 2 Eyqh g AL ES RELER]

i nwar dly frormreseedbiveprnel Bhugp only £ivgof é;heagspaxaslug mnélal vmﬂ-lllo

extends paral {ikn! B! PPe8bht Okl ehel@lcbhdl BAdr ealrtfO1afR gl Inlel 118 is
“provided in the wall panel 112 at a relatively high |l evel adjacent the roof

106, with the air |nlet 118 extending the full length of the wall panel
112. A sim | arhéi separatihgOmedifpy @dredinstdd®, W | opagBhmidfum strip,

which can then be about lmm thick to provide sufficient
strength.

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.

The vessel 102 comprises a roof 106 which is rectangular in
plan view and has therein an air outlet 108 extending along
the full length of the roof. The vessel 102 also includes
a V-shaped floor 110, with a pair of spaced parallel wall
panels 112, 114 located between the roof 106 and the floor
110 such that the floor 110 tapers downwardly inwardly from
the wall panels 112, 114. Thus, an apex 116 of the floor
110 extends parallel to the air outlet 108 in the roof 106.
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.



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

A bed 124 of the spiral separating nedia 70 is associated wth each of the
air inlets 118, 120, with the beds 124 being | ocated inside the separation

zone 104. Each bed 124 rests on a apertured support 128, which may be a

pi ece of mesh or the like, while a further apertured support 130 is |ocated
on top of the beds 124 to hold the separat g nedia 70 in position.

Typically, th 4 ar u

desired, eg a OS?@ZS#ﬁdé%ﬂﬁ.%R$h é%%gélggga%g1E§§g14¥§)$€k%§geége%mqf
panel s 112, lnheaﬁaoonnélopanels 132 dependi ng 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, 120bgdwAddr @fy the ciRfrahesepasating medpa J0sds asFpaaded
conpri ses endwﬂeneleaclﬁf‘bf 1g8echay NchXdds t heg ! e3pect i IenEse ObetiBe 12Q0f

106, |1 1 fl t f
the end pZnefﬁﬁéggahBC?Eesfwaga &ﬁ?hsapéfaﬁiﬁﬁkgaa% "Lo4ta B berh g O
th a8k et rah ank2®j | wabdhf abvwbecla £

col Tected i n phgs?age \fé?f‘iﬁa benaa 104, AL Ll W 4%, ;ieogm?}c’-

In use, the se arag apparafus 8% i’s HSe S 5 co%k ) oo&: ? Wi ch
is |located w ﬂ.bcalteelr enctopvef Qhed@ﬁdﬁgl%ﬂm emilsil'tl'& Sﬁnafraetstr&g gueslifa r ed
stove, The rogh 106 flelBeoReDa NG PRPAT ERUSHLA 5 A1ENERGLe thpood

144 such that the ait outl et osite the

148 | eadi ng f FERPhOWFoSER Re shaldawesn 1ffariiefS’€F¢® I%aﬁl?éﬂﬂ'r NS €T cCSIeR ¢
148.

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 beds 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
140 is thus in communication with the zone 122, and oil and
fat which has collected in the zone 122 can be drained
therefrom through the tube 140.

In use, the separating apparatus 100 is used with a cocoking
hood 144 which is located with clearance over a cooking
apparatus 146, such as a gas fired stove. The roof 106 of
the separatihg apparatus 100 is attached to the. hood 144
such that the air outlet 108 is located opposite the inlet
to a duct 148 leading from the hood. BAn 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



As foodstuffs, such as bits of chicken (not shown) are grilled on the
stove 146, oil and fat |aden hot air is :

20 .gener ated above the stove 146. The hot air rises upwardly, assisted by
the suction generated by the extraction fan 150. The hot fat and oil | aden
air, which is typically at a tenperature of about 170[err]C i mediately

"above the stove 146, is cooled as it passeﬁ upwardly: fromthe stove 146 to

the separat i RfrapRated Wodhd et dve 1267 XTheWhbl &Qi:drﬁSésd\ﬁpM@rdI'y

underneath the hood. . Thus, .the air.is cool ed to erat.ure '
Lypi cal Ty i n AHRLTH oRYofcBso air 108 BaReFati the "t TLBHER Fetai 1
inlets 118, 1XD of Thwe Isspafalt i and apphr baden 180, Tdmlahrlshtayppaal;bg at

d dly t 2
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‘tenperature, I4fe, Fi8 ccotedias bk p3RPes mpvatdbn fremathe Fhevealé6ahd

oi I's col l'ect . tBgp ayawa%su?b%%%u%f J.td‘t? aBéa, 1enqsarnﬁ£é1fw§éﬂweoﬂam
into the collection zon ron1€Qere hey _can_periodjcally be renpved by

means of the "’E%ed’@f‘(’)nah’a uRdgrReRth sohe hegd. o F a's’ah?a%g 184CQ81%¢€ to
defl ect the addwhnt® & heehigdtatde tﬁpi@@ylynbﬁnﬁhegrégﬁanabfoaoeti4cpency-

d d I t bot.t th ds_124 bet th
Space. bet weer¥ nEHR aF SS13S | FRG°FHo it 215 TROStaharie s 1 148 dechiPged.
‘The various cosparabisgoépphratppaldlus dhe simeotbemhpahaestdewnwhndﬂ.w at
whi ch the fattfi‘:?&l&h édﬁadﬁ' ‘i”%e%:e ?dep xf‘cSStdﬂ% curvéd éﬁakgﬁégeof

regi on of 4nisec. alr veloc reases,
. passes througﬁh¢h§eﬁé§§thSAMQdk§\/ octh? r@ﬁucéb@ﬁtoﬁzﬁhﬁséér spegds

di mensi on of ihe ¢aR %m&émelﬁl & e&%?eur% SUgle t Ratst %d/e&m;étxreVZ

of the air passing therethrou i i'n eqgi on o sec
P sepagateg %rom t e éir T e fé%s an ofls cofiect 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.

Cleaned air 1leaving the bottom of the beds 124 passes
upwardly between the space between the plates 132 into the
duct 148 from where it is discharged.

The various components of the apparatus are sized such that
the velocity at which the fat and oil laden air enters the
inlets 118, 120 is in the region of 4m/sec. The air
velocity immediately decreases, and the air passes through
the beds 124 at a velocity of about 2,5wm/sec. The
dimension of the gap between the plates 132 is such that
the velocity, V,, of the air passing therethrough is in the

region of 1lm/sec or less.

The BApplicant has found that, apart £rom the beds 124
serving to separate fats and oils efficiently from the air,
they also act as flame arresters, with flames which enter



The Applicant has found that, apart ‘fromthe beds 124 serving to separate
fats and oils efficiently fromthe air, they also act as flanme arresters,
with flames which enter _ 21 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 al so found2ihat the separating nedia 70 are

essential |y seht- olanisng 4 noead,! &' agnddila hkpBefiol lfeca&ntas;?%%aare

forced downward by gravity and thé ait ow into t zone_ 122 w't
cl eani ng of tﬁétﬁéﬂFanbEFﬁBr?eHHFFEdUS?HBStb§ Fryendés . b?eﬂﬁs preestrs:

?\éen al;] tf[, p[)Byowédmaimnanaemﬁda@éa Iﬂidjncaé@bﬁmg the abﬁésqae dr0p
roug e

about 1, 5nm vaier AGRAGE A drEaA (e HaFe | ERRoSpniraLifa0 Redips T8
fats or ;88 sapereregtmmmhﬂ selfefdrgaming s ingeir@kl 7oahdafid Estemhd@? 4
erbod; ment of CPRACEh, ShALaER 873 EBRcE QoNARRR LY gFE0ARY) S B Bln

secon I nventl on e dapp at us
200 whi ch arefibw dage chesznnaai‘-zﬂownnb appslerod np0 O fs kben medif periog 5

and 6, are '”%ﬁﬁ&%@d"‘”'&'ﬂl@ ﬁ?‘@vir&‘éﬁ %%“Hﬁﬁréhét t:hEEe %%ﬁr ?Tf‘t%xzoo

is sinilar to tHe apparatus . save a S|%$
separating neBF&1P§9§ﬂo9PBEGt1?Husteﬁﬁﬁyh¥ﬁ% %P¢l¢?# qgﬁ#lﬁh%ﬂ%ﬂﬁﬁﬁ&?ﬂMtf1

no air : nl et1 anb Ith%h@?d lt:het hbe\aal I 1}2@“6|re1nh4.ns I h@ﬁr@i@téweﬂm\i he

‘alr outl et In n 14. The _separati

appar at us 200%V8ﬁ§% |n asyd ?3#? ?éﬁkﬁ% FLfehi Eﬁ@agﬁﬁ%%%

-apparatus 100thatl rnhEn:guissné ]a:mﬂld@uprefemﬂseonuﬁaﬂrsalorﬁ@ﬂaegswa&ialt}ing
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.

The apparatus 200 is similar to the apparatus 100, save
that only a single bed 124 of separating media is provided.
Thus, .only the air inlet 118 is provided with no air inlet
being provided in the wall panel 114. Instead, 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 Figures 9 and 10, reference numeral 300 generally
indicates separation apparatus according to a fourth
embodiment of the second aspect of the invention.



i-ndi cat es separation apparat-us aécording to a fourth enbodi nent of the

second aspect of the invention. . 22 The
Separation apparatus 300 includes a cylindrical vessel, generally indicated
by reference nuneral 302, providing a separation zone 304. - The vessel 302

I ncl udes a concave-shaped or di sh-shaped floor 310, with a cylindrical wall
312 protruding upwardly therefrom The w2l 312 is circular in

cross-sectio A cvlindrical ¢ i | . 1, I it
Chesoocel ' S0mne derttaridn SR Wo henbdLe0LoT H8RERY YolkET )
its upper endgeneralitigsihdyoatietihbyupederentefnumeradl303,12providing a

circunferentiggp%%geggn3ggngrgg%gdes outwardly fromthe upper end of the
conmponent 314. e conmponent 4 thus provides a central circular air

~outlet 308. The wal | 312 is thus, in essence, an outer wall, while the
cogponetnt 3}4rﬁenszf¢stsé1f es%@ﬂlt a%gg.ﬁ;de%l :jat cohbavenadk ‘lé@ylozﬁgdib}iplbfﬂbbﬁ has
a di aneter rr of abo n e outer i ca as a
G anter  op oFE9ok o3 18bott CBoBnY LIndRECBhy BA Lhnd 1P pEP LRAi e SByataly;
typi cal | y haveheragkrbmt hi Theewaldf 3apphiexicimicellar0 idimarddsaderitichls are
provi ded to space and connect the outer wall 312 to the inner wall 314 as

shown in Figure 10. The floor 310 thus curves downwardly inwardly from
the outer walh G¢Rindwacal cotporenbsiléars rlogadied @t nsllvherithdor tBe0 as

shown, |n ot dggot 1 ta | gt
onerost ot SEoRPLr 802, BEChPEARE 08 Houl? dllq 4P cris Hdnl T £1887 )
i s provided adifcewhigBelfFoypPPeroendTRECGEREEE BEYORCs shentPpsss ead &if

drai nage pi petB40 wapirudiong fromdikeuatetreatdeiint £8dhge 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 "Dy"

of about 500mm. The outer and inner walls 312, 314
typically have a wall thickness of approximately O, 7mm.
Brackets 315 are provided to space and connect the outer
wall 312 to the inner wall 314 as shown in Figure 10.

The floor 310 thus curves downwardly inwardly from the
outer wall 312 towards a lowermost centre point 316 of the
floor 310 as shown, In other words, the centre point 316
of the floor 310 is at the lowermost point of the vessel
302 in use. A fat/oil collection zone 322 is provided
adjacent the floor 310. The vessel 302 also includes an
oil drainage pipe 340 protruding from the centre point 316
of the floor 310 with the o0il drainage pipe 340 being
provided with a stopcock 342.



of the floor 310 with the oil drainage pipe 340 being provided with a

st opcock 342. 23 Acircunferentially
extending air inlet 318 is provided between the upper end of the outer wall
312 ‘and the flange 306. A cylindrical bed 3-24 of the spiral separating
:nmedia 70 is located inside the separating zone 304 and extends
circunferentially around the inner wall 334 between the inner wall 314 and

t he outer wal} ' I at-ed. r atsi_ng. L a. thus_are.
arranged ar ou%d%ﬁ#rée%é{%a ‘—’Fl]%;ljf;‘q?‘ﬁrelagg% %lef'n res gtor?g‘gn g%nﬁ’%é’?’lded
apertured supbetweenstheguppprreendopfnbhe ontemeweille31ldhpnd gheufilamge
annul ar apertypgd support 330 is |ocated on top of the bed 324 to hold the

separating nmedia 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 eac{l og hfeerS%wln_ihH%E.tchh?beﬂ{ gmdaﬁaittﬁedgiﬁe_atl: at@p%hltataﬁgs%aw‘vio?]ﬂs .
serve to deflec ir, entering rou ealr_inle ownwar roug

t he bed 324. oFﬁ%GQe, 105 pi:}%ﬁ i g%e%ﬁ%ﬁ’ﬂ%s 580°i s§8geda%gt heé‘t@&ﬁ% ng
hood 344 whi chirsunfexead iwilfilly cdreuwadcehevemmexowkilhg 3dapabatweeiidGhesuch
as a gas fire v he, 4 a [ 0 +hs
attached to tﬁgiﬁgbgmg'4%gﬂb%ﬂgﬁéﬁggﬁgé%%ﬁa%uﬁﬁeéi%oggigaﬁg%g%ggeggpgg} e
an inlet of aseperatigd wediag70rbhusharacvoraaged Areuad ddi¢ dmremn vedd. i s
located in thgjguct Bg8. pedThSAPPEEEE UBn3AR fanll&NSy Eréﬂ?éha@déﬁ:lld??t the

sane nmanner as _the apparatuys 100, 200. Referring, to Figures 11 t
reference numBR8lr 489 genBtafey QihdMegle LT epBRat HEL appBidus? adddthisiy to

a annular apertured support 330 is located on top of the bed
324 to hold the 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
of a duct 348 leading from the hood 344. BAn extraction fan
350 is located in the duct 348.

The apparatus 300 functions in substantially the same
manner as the apparatus 100, 200.

Referring to Figures 11 to 13, reference numeral 400
generally indicates separating apparatus according to a
fifth embodiment of the second aspect of the invention.

The separating apparatus 400 includes a chamber, generally
indicated by reference numeral 402. The chamber comprises



fifth enbodi nent of the second aspect of the invention. The separating
appar atus 400 includes a chanber, generally indicated by reference nuneral
402. The chanber conpri ses 24 a

rect angul ar base 404 and sides 406, 408, 410 and 412 protrudi ng upwardly
fromthe base 404. The .sides 406, 410 are opposed to each other, while the
sides 408, 412 are opposed to each other,4 The chanber 402 houses a

vessel, genergl E}éch%%%?qta%d Mséeh@@er&?dngﬂaéél %, @é@w qllrw éﬁaeaibosed
separatlon zone 416 e vessel 414 coggslses a rectangu ar base 418,

front wall 4ZRFORrYEiRaI\MPYaEddY ExAMoERSsBaSS| f84na) TRE48A e§26°GrA4F80f
428 cl oses ofafet bp R tﬁfldéaeﬁ oitheds! lwhid20, tHd2sides arub A2B12 abe

contam nated air E g |nd|cated by reference numer al 430, is
provi ded in tﬂ%p?ﬁﬁﬂt Ra Tthe vessel 414, with an air duct 432
connected to the inlet 430. An air outlet 434 is provided in the side
wal | or panel \gﬁn d 6 le fr Y t t
434 to air xgl sch argeIa 4: [ ir%hs%g A ?Q{;?Q% %Qn%rr%ﬂ el ec?ﬂl:%% # lbgl

‘oper abl e vent¥efesenge emm%al oAlfan praSvidime ent |ml@semose9amamomed
inside the sepghatk9g,ZoRge Al&sS81 1404 ﬁhﬁfsé‘é“@%ct%%dl%xd%fds@he

adj acent the air inlef 430. An atnospherjc or coolant air
provided i n tRefrept x¥edl @izt @ (FRA%iYathabder angd °EB°§§dt§1§§rNP@15

?t rmSp]berl c 042490Im ai p trpdt £281 k@ ogies @ﬁ‘flbﬂieﬁhg ﬁ& Céfr;;&slréfl itHehe
ormof a pivot 4 S ov regul ating the effective size
of the-inlet P?gﬁ ﬁ?ﬁg iﬁ& é% ﬁ@%ﬁgﬁﬁﬂe vol unme of coolant air which

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 fan 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
provided in the roof 428, within the air chamber 442, so as
to permit atmospheric oxr coolant air to enter the air
chamber 412. A closure in the form of a pivotal flap 446
is provided, for regulating the effective size of the inlet
or opening 444, and hence the volume of coolant air which
passes therethrough. The positioning of the flap 446 is
controlled or regulated by means of an electric wmotor/lead
~ screw arrangement 448.

A bed 450 of the spiral separating wmedia 70 is provided
below the air chamber 442 such that all air entering the
air chamber 442 has to pass downwardly through the bed 450.



passes therethrough.- The positioning of the flap 446 is controlled or _
regul ated by neans of an electric notor/lead screw arrangenent 448. A bed
450 of the spiral separating nmedia 70 is provided bel ow the air chamber 442
such that all air entering the air chanber 442 has to pass downwardly

t hrough the bed 450. 25 The bed 450 is
sandw ched between nmeshes 452 which hol d ghe separating nmedia 70 in place.

The rel ati VeT‘ﬂe”gJéﬁ a3% 9k Eﬁﬁdﬁhﬁhéa' ﬁétéé@naﬁgﬁhQE 255 Ghagh f'éztﬁée

such that the reduction In alr velocity as e air enters the air
chanber, tak&eparatdnarmedia 1&H%ﬁnﬂ¥ac%ﬁerr] t hrough the bed 450 can
t hus be between 2 and 10 mis, while the air velocity (V2) in the separation

416 bel t he bed, t 2 The thi h of,th
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ref erence nuner or wWashin separ ng “me
washi ng neanyeﬂﬁblme esummmmﬁﬂtﬂmsbeﬁ esOtaan ﬂﬁﬁﬁ hembshwagncneamdal

eg detergent, 4 conne ed. to tank 462 means o

condui ¢ 466, "t &Hﬁﬁmél%paemb‘r ST D) e}%nﬁh%%eﬁ%m%%%nk
462; a col d vpterpep8Rlithes Had eadl !ﬂgsbmt%ahhezt 46&heari§n%1¢ﬁe°§é1
condui t 472 ;fadlng fngﬁ%&ﬁ§ bottqnlof t.he The conduit 472 Ieads-

to spray noz _ A 450 fEq EyRd e HélBeH g5HangSCoRBUFP U990} eads
fromthe drain conduit 454 to the suction side of a punp 476, with a

B s R E

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 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 suction side of
a pump 476, with a conduit 478, fitted with an electrically

operable heater 480, leading from the pump discharge to the
conduit 472.

Suitable valves (not shown) are provided in the various
conduits for effecting the washing operation as hereinafter
described. These vales, as well as the electric motor 448
and the pump 476 may be linked to an automatic controller,
eg an electronic processor, so that operation of the
apparatus 400 is effected automatically.



Sui tabl e val ves (not shomn) are prOV|ded in the various conduits for
effecting the washing operation as hereinafter described. These val es, as
well as the electric notor 448 and the punp 476 nay be |inked to an
automatic controller, eg an electronic processor, so that operation of the
apparatus 400 is effected automatically.

26 In use, hot air -contam nated with undegdred condensi bl e vaporized fat
and oil, such 133 t hat natjng fr n1an I ndustrial ¢ oker ot at.o
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drop through t° econes excessive reater t
ot herwi se ner étixr ovhambexyut4? - basi s, when there Is sufficient oil and fat
bui |l d-up on the separating nedia, a washing cycle using the washing neans

460 is activated. This can,be effected automatically by SU|tabIe pressure
differential CBMtrePORRENRixREt adKoREYeaR S S} PaRssR dovpwardly
actuation,” through the bed 450 of separating media, with the

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
merely on a regular basis, when there is sufficient oil and
fat build-up on the separating media, a washing cycle using
the washing means 460 is activated. This can be effected
automatically by suitable pressure differential control

means (not shown) or other control means. On actuation,
cold water enters the water tank 460 through the conduit
470. Sufficient detergent or other washing chemical is

transferred from the vessel 464 into the tank 462.
- Thereafter the tank 462 is heated to a desired temperature
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



cold 'water enters the water tank 460 through the conduit 470. Sufficient
detergent or other washing chenmical is transferred fromthe vessel 464
into the tank 462. Thereafter the tank 462 is heated to a desired
tenperature at which efficient washing of the nedia can take place. The hot
detergent containing water gravitates fromthe tank 462 t hrough the washi ng
nozzl es, thereby bei ng sprayed onto 27

t he bed 450. { &g t &P r g the
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conduit 478, with the water being reheated in the heater 4 Once _t he

water has beeRYr dB§RR2d Ofn VRILYSEashorEher Congikit e45kengfidof 1§ mthen
gorrplhete 3 \Aﬁﬁébmgce%et:ed b?eméaﬁ§4é§’6th§ @tﬁmﬁwﬁtm Anthd g taﬁrs andl

i scharged t t pi pe e, appre t hat ile
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reference nu 0 r II | par.atl I to
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her ei nbefore dasehighednw "d*i:al?f igrrcadq Figures 11 to 13, are indicated
with the sane reference nuneralS. VWiile this is not shown, it is to be

appreci ated that the apparatus 500 al so includes washing nmeans 460, as
herei nbefore desasibbdbe 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 400 hereinbefore described with

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

While this is not shown, it is to be appreciated that the
apparatus 500 also includes washing means 460, as
hereinbefore described. '

In the apparatus 500, the spray nozzles for spraying the
hot water onto the bed of separating media are mounted to
a transverse spray bar 502 which is displaceable across the
bed of separating media by means of an electric motor and
lead screw arrangement 504.

In the apparatus 500, the bed 450 is contained within a
holder, Qenerally indicated by reference numeral 506. The
holder 506 comprises end plates 508, and opposed side



In the apparatus 500, the spray nozzles for spraying the hot water onto the
bed of separating nmedia are nounted to a transverse spray bar 502 which is
di spl aceabl e across the bed of separating nedia by nmeans of an electric
notor and | ead screw arrangenent 504. In the apparatus 500, the bed 450
is contained within a holder, generally indicated by reference nuneral 506.
The hol der 506 conprises end pl ates 508, ?dﬁd opposed - si de

28 plates 510 di h '
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curved. The beppfsed LpEMIndofld rrte tmmadedhbemaepl thes sige platem
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span the openings 512._ The hol der, 506 i s provided with_an axle
connected to SRRERAAE] PSR S'i}BetSnQeP%lattersot%ﬂq R tbﬁesﬁgledé’rlaé'—ﬁ
t hrough 180[ esnjo séndhatrecindtaimid t if Reyiivigm SB7 pledes upRamekl 514

di rected. ssel I ncl udes co nents 5 vi ng.seats which, are
conpl ement ary"’?ﬂ"&hés%aflhléh%lepﬁu{lﬁﬁ gﬁ'ﬁder '%ﬁ.lg?ﬂggri go o EnR I

cont am nat ed aiitldcms ariebplsss cdmndisced obbaiame electtic mbtler 5143. toln
use, the appatal o [ o] e fé)(par

her ei nbefore escrltg 0{:5"9%}1 wever, Eh%hgﬂo%@'eg; Z?g% ggg?;uyﬂ be use S"-[tﬁaag
cont am nat ed &ithan ezsﬁntdi%mmregmu-’rﬂgz wn derauperrdly hdireqeedd
therefrom This solid matter is thus al so trapped |n t he bed 450. When the

pressure drop across the bed 450 ig sufficiently greater than
SokPa, it is ARereeseal 414 oiackedes: GOPRORSDES: P]l Cpa S tfHpdrich
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floor 418. Actd:yxttap:mad:dyn,ntit’me puwbdenf5Br which the upper side of the bed

_experiences as it is
In use, the apparatus 500 functions in similar fashion to
the apparatus 400 hereinbefore described. 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
bottom. The force of the air passing through the bed will
then assist in dislodging the solid matter which will thus
also collect on the floor 418. Additionally, the pulse of
air which the upper side of the bed experiences as it is
rotated, bearing in mind that while one of the side members
510 spans the air outlet of the air chamber, no £low
through the bed takes place, also serves to dislodge solids
in a shock fashion. |

After the bed has been rotated through 180°, it is
subjected to a wash cycle, as hereinbefore described with
reference to the apparatus 400.



rotated, bearing in mnd that while one of the side nmenbers 510 spans the
air outlet of the air chanber, no flow through the bed takes place, also
serves to dislodge solids in a shock fashion. After the bed has been
rotated through 180[err], it is subjected to a wash cycle, as hereinbefore
~described wwth reference to the apparatus 400.

29 It is to be appreciated that, in the &9paratus 500, the nozzl es nount ed
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version of the separatlonegsﬁarat us of Figures 7 and ed 124 of

‘spiral separafitRE AE&i 257 { eoRpPPER: 4 %ﬁ%‘i@’l%@&%o ng Jjater will
separati ng nmedeaat®ueitedhe dianeter Derr], with the spiral separating
media 70 of the intervening | ayers being of dianeter Derr], with Derr]
and D err] being as herei nbefore described. The bed 124-can then be | ocated
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through the 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.

In a particular version of the separation apparatus of
Figures 7 and 8, the bed 124 of spiral separating media 70
may comprise alternate layers of spiral separating media 70
of the diameter D;, with the spiral sepérating_media 70 of
the intervening layers being of diameter Dy, with D; and D,
being as hereinbefore described. The bed 124 can then be

located at an angle of 60° to the vertical. To handle an
air load of 750m3 /hr, the lengths of the separating media

can be about 500mm, while to handle a air load of SOOm /hr,
the lengths can be about 400mm.

If desired, the spiral separating media of the various
hoods can be proirided in the form of separating meéia packs
comprising also the apertured supports below and above the
separating media, and strips or panels connecting the
supports together. The separating media packs can then be
removably or fixedly located in position in the apparatus.



If desired, the spiral separating nmedia of the various hoods can be
provided in the formof separating nedia packs conprising also the
apertured supports bel ow and above the separating nedia, and strips or
panel s connecting the supports together. The separating nedi a packs can

then be renovably or fixedly located in position in the a
30 CLAI MVE: 1. A separation process, which conpri fﬂmm"m"#uﬂﬂblm
gas or vapour stream contam nated with amQndesired substamcecort & s s

contam nant downwardly through a plurality of spiral separating nmedia such
that the di r GBAXMSof novenent of the gas or vapour streamis transversely
to the longitudinal axes of at |east sone of the spiral separating nedia;

al l owi ng the undesired-substance, or contanmi nant ,to separate fromthe gas or

‘vapour as.it jpasses t hrdugPPRRRE3ePPRPFRES meiN&ChaRAMPTLSER; t hdr awi ng
purified gas or vapassingol dae wpavapoRy Bedeam cdntaminathdrWwL€BSan
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of a bed, witH!
bed, and the gikurabipyi sofig spphkailal isepaacfatiiager sneadid heswselpar thabhg ke a
each layer c | S4 a u ' f p [ medi.a d ' nt, _.each
ot her in abut |H%é$£ atfgash?%%H%ng. 8? qgﬁ%‘%%gcegg é%%%gllnéﬁﬁ%%%?aFEIZ,
wherei n the diraesvenselynbhentangbtuginasdgaxes oficagadeastvapugr ot them

through the hggl +-81 056pagB2hEYmEQikPe | ongi tudinal axes of the separating
medi a. : _
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.

2. A process acéording to Claim 1, wherein the
spiral Separating media are in the form of a bed, with the
separating media arranged in a regular fashion in the bed,
and the bed comprising a plurality of layers of the
separating wedia, each layer comprising a plurality of
separating media located adjacent each other in abutting
relationship.

3. A process according to Claim 2, wherein the
direction of movement or passage of the gas or vapour
stream through the bed is orthogonally to the longitudinal
axes of the sepérating media.

4. A process according to Claim 2 or Claim 3,
wherein the bed is located in a separatioh 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
velocity (Vy), and its velocity decreasing to a lower value

(V5) on exiting the bed and prior to passing through the
outlet. |
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4: - A process according to Caim2 or Caim 3, whereia thebed is

| ocated in a separation zone having a gas/vapour inlet an
outlet, with the bed positioned between the inlet and t mm‘a\ S
or vapour stream passing through the bed at a relativel /% elmocist y*

(V[err]), and its velocity decreasing to a |lower value (V[err]) on exiting
the bed and prior to passing through the3autlet. '

31 5. . Asprocess aﬁc%ﬂé@séoa@c@r@iﬁg vher eng iyl Qr,r]whéréﬁﬁ"‘ﬁﬁ_n #s and
10 m's, while V[err] is less than 2 nis. 6. A process according to.
Claim4 or C betweenw2i emd 1d mies alicde N evecdssaurdesi i2dnsubst ance or
contamnant to drip fromthe separating nedia, and catching this excess
undesi red substance or contam nant at the bottom of the separation zone.
7 A précess accordipmpdessaacanslindig AaiCikaii tH o iCidisive, whibeliei n

the gas or vapqun deeamis idly alcekevahadst ORCLMLEEnaL IbIElhddifinant
undesi red subSs ance or “contanrnant 1S 1n condensi e vaporized Torm W h
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stream i mredi ately ahead of the separating nedia bed, wth condensed

~cont am nant ofERFFAHYVY ZQMMt ance thus separating fromthe gas or vapour
‘stream as it passes through the bed. 8. A process according to

Claim7, wherein the coqling of the hot.contani nated gas or,vapour_stream
is effected by “di rectly%cﬁf?%‘é??%ga?‘ﬁ%rﬂb?gg 8 BPYyRF5uPL T M%i 2 hEQ 8
cool i ng nedi udnaothigihve s shelretimeebhe30f®s r o€ awdpanbi estréampedrsat ate.an 9.
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or vapour stream ] i ) ) ] )
contaminant is in condensible vaporized form, with the

process then including, prior to passing the contaminated
gas or vapour stream through the separating media bed,
cooling the hot gas or vapour stream immediately ahead of
the separating wedia bed, with condensed contaminant or
undesired substance thus separating from the gas or vapour
stream as it passes through the bed.

8. A process according to Claim 7, wherein the
cooling of the hot contaminated gas or vapour stream is
effected by'directly contacting the hot gas or vapour
stream with a cooling medium, which is at between -30°C and
ambient temperatﬁre.

9. A process according to Claim 8, wherein the
cooling medium 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 wvapour stream, to cofitrol the
temperature of the cooled mixed gas or vapour stream.

10. A process according to Claim 8 or Claim 9,
wherein the cooling medium comprises a coolant liquid, with
the process including spraying the coolant liquid into the
hot gas or vapour stream. ‘



process including regulating the flow rate of the cool ant gas or vapour
stream in response to the tenperature and flow rate of Hlmu I
vapour stream to control the tenperature of the cool ed HM']EMNH"&”
stream 10. A process according to Claim8 or Claitfn 9, twhé&refn %he

cooling nedi um conprises a coolant liquid,:wth the process including
spraying the coolant 1iquid into the hot 38as or vapour stream
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bed, di spl acitdp tedis besh baeamas, exgessive, dy6uEOsEPBEAMERRELSNOfi ther ent

zone of the hhia drdd/or solAdY MEIV-FIndne baal aiBpidcinBetaknpbhe
bed has an entry _zone or portion through which the contam nated gas or

vapour streafi®rithdts ke O JaRRUE FE T8 SBECESr B ShEERTEBENZRRRCAL he
purified gas tHe legdUr stream | eaves the bed, with the zones being | ocated.
on opposite sides of a rotational axis, and with the di splacenment of the

bed being through 180[err] and being effected by rotating it about the axis
so that the €iry zone bepooesss haceardingnkoa@tiaimeldxi vheveinbthenbedt he

entry zone. . 2l N, aj | lxch
i ncludes, in %ész’lae%nﬁr}ltg&:% e, %v%/agg)?%élgt ghgscg‘pl%l at ﬁ%éﬁngg?% %g%&‘é??grgh it
‘has been di GARCOH, VAPOULc| HeFFamr cnegEfReltite hatk avdi anamxitto 0@ 00& gas
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wherei n the washi ng i ncl ydés s _r%v)l r}g%ho vvasp)l ng‘gtl uid onto the bed,
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collecting, f®idespefi ed wftdtional hexi@shang 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.

13. A process according to Claim 11 or Claim 12,
which includes, in a cleaning cycle, washing the separating
media bed after it has been displaced, to clean or
regenerate the media and to improve gas or vapour flow
through the bed.

14. A process according to Claim 13, wherein the
washing includes spraying hot washing liquid onto the bed,
while continuing to pass the gas or vapour stream through
the bed; collecting, for a period of time, the washing
liquid passing through the bed; recycling the washing
liguid; and dumping the washing liquid after the period of
time.

15. A process according to any one of Claims 1 to 14
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.



| i quid passing through the bed; recycling the mashlng [qu|d and du o
the washing liquid after the period of tine. nm m”{ﬁmhng
to any one of Claims 1 to 14 inclusive, wherein the conummm

vapour streamis an off or waste gas stream emanating from & houdehdl d;

comercial or industrial cooker, with the contam nant or undesired
substance being fat and/or oil. 33 16.
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zone; a contam nated_gas/vapour “inlet |leading intothe vessel;

a gas/vapour outle® V@ﬁé?ﬁgdﬁf&ﬁ’mlpﬁeav.?%é‘lratlon Z98&4r at i ng neans

conprising a plurakityoftagphabedsepaspvapeuiediglet theadiopmr dnten e,
the inlet, the segiratl ng nmeans and the outlet arranged such that a
cont ani nat ed Y&855rivapour streamentering the separation zone through the

inlet passes downwar diag/wvapough cuitd espiliealdiswp frai herstissald exits the
e e noEbSaRtd hga2D dBp SRS N TRELFIEG! 00 hira

separat e contani naf as or- vapour as or vapour stream
passes throughephasasdpgr auedip rrm}l &het memr@fwmnzonerm\rémn@néetu h&hgas

or vapour st rgég‘a%'t'iﬂ rﬁ\@éﬁ%rsﬂxd{ lthd h%u't@.'é&' taéa:aageaxegugﬁ a&hééasat

sone of the separating nedia. An appar at us.according to O ai m
16, wherein tﬁ@né’rﬁft‘rla‘lat@@p&aa? |% Y@zmar a?'ér?‘?\mt fRLEFiRgoLhe t?&PaIWr‘PIfPI! he
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wherein the vessla i3t Lol théO8hs Bx' WA £h8MHARE d2Sfapour
stream passes through the separating media, the direction
of movement of the gas or vapour stream being transversely
to the longitudinal axes of at least some of the separating
media.

17. An apparatus according to Claim 16, wherein the
spirél separating media are in the form of a bed, with the
separating media arranged in a regular fashion in the bed,
and the bed comprising a plurality of layers of the
separating wedia, each layer comprising a plurality of
separating media located adjacent each other in abutting
relationship.

18. An apparatus according to Claim 17, 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
the relative dimensions of the inlet and the vessel being
such that a reduction in gas or vapour stream velocity as
it enters the separation zone, takes place.

19. An apparatus according to Claim 18, wherein the
inlet is provided in the roof, with the outlet being
provided in the wall. ’



and a peripheral wall between the base and the roof, Wi

di mensi ons of the inlet and the vessel being such that a r

or vapour streamvelocity as it enters the separation zon Q m E“ﬂ] ﬂﬁ“
0wl de

19. An apparatus according to Caim 18, wherein the |

in the roof, with the outlet being provided in the wall.

34 20. An apparatus according tosz,0daim 18,” which includes a
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wal | panel at sa erng provid an opposin
‘wal | panel atthe| ofppcrevlictweerp the Led apphr atepatetdngdi ngeddad @nd 20
wherein the fé@ﬁﬁaﬁmﬁahgof:ollg_e%qg_%hez%el’ ectangular in plan view, so that
the wall conprises four wall panels connecting the floor and the roof, one
of the inlets being provi ded in each of two opposing wall panels, with one
of the beds I0:[>.1t.[:1)e_ sepapnat iag;g;amﬂm Imjdigfdmfg/hiﬂ];eldci@i%eaoh w]pb&*e,l'rr]ﬁ%e/vith
a conmon out ei ng sprovi.de 00 e floor .bei of V-s
Cross-secti ongi?gﬁe?ﬁﬁ‘g 88\5n\?fgr af;vgfcﬁvﬁirdf:?c%?gﬂltlﬁlg WA Pa‘%ghellsema t he

inlets and wi thet haldorttans naowprosiegt fonrz e bepame bs ovodndctingr theong
the apex of tBe bhOQnd 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. '

22. An apparatus according to Claim 20, 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 wall panels, with one of the beds of
the separating media being provided for each inlet, and
with a common outlet being provided in the roof, the floor
being 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.

23. An apparatus according to Claim .18, which
includes a contaminant collection zone inside the vessel
adjacent the £loor such that it is spaced from the bed of
separating media, with the inlet leading into the vessel at
a high level, and with the outlet being located centrally
so that the bed of separating media is located around the
outlet.



23. An apparatus according to Caim 18, which includes a
contam nant collection zone inside the vessel adjacent the ftoor—stehthat

it is spaced fromthe bed of separating nedia, with the j ' j ot o
the vessel at a high level, and with the outlet being Ioumgjjﬂmmi‘“ﬂm“mo
that the bed of separating nedia is | ocated around the out LN s o

35 24. An apparatus according to angsone of Clainms 18 to 23 inclusive,
whi ch incl udgg, cool i ngapeappatatusoRbES8dengato Ciny adilo S0 RAME MEYAL el Y
before it passes into.he d, of separatin di a. 25. An_ .appar at us
according t%° ERSIMSLYE. “%f‘?r"gh }ﬂgf‘tﬁg%§ goggépﬁaﬁ!ﬁﬁn%h%ﬂ’éeFoﬁétl%@eﬁthe
inl et and thgasepar ehpdgrmediraathedmmatibtely be@bred itepasse@Hints thed
cool i ng gas/vaaour inlet |eadi %% .nto the gas or vapour chanber. 26.

An  appar at UBS3aREoPEPRGAEEYT B A® 24, which includes a gas/vapour
chanber between the inlet and the separating nedia bed, with the cooling

means conpriskgng cool i I i quid- i ectl ]_rgﬂ{!ff I Aj I ng,a cQ@la
liquid into ?Eé gas/vag‘glur agzwg%oaetrﬂse 52#% Aneélppg#'gﬁt}s gé‘dorgﬁlﬁ'&?o
any one of CinrAndes t®» 98s/Wepaurve&haphereiPetveenepheatinketeand ttg-m is
di spl aceabl egepa28ting meliARRA AlwiSeRCERE 066811 AgCnahik2 EomMiaSidy the
“separating nedi a,bed has, an entrﬁ ione or portiopn at g‘%ethrough whi C

cont ami nat ed§LARGp ARS LIARPYT ¢ BB EEd,leéﬁﬁ% EREQ F8fe FAS pBFt iVRPWT or
"t hrough whi cbhai®af .gas/ vapour | eave the bed, with the apparatus including
~a hol der holding the separating media, the hol der havi ng opposed openi ngs

providing the entry and exit zones, the openings being covered with
apert ured sepérati ng nddi a apparatus according to Claim 24, which

includes a gas/vapour chamber between the inlet and the
separating wmedia bed, with the cooling means comprising
cooling 1liquid injection means for injecting a cooling
liquid into the gas/vapour chamber. '

27. An apparatus according to any one of Claims 18 to
26 inclusive, wherein the separating media bed is
displaceable.

28. An apparatus according to Claim 27, 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
openings being covered with apertured separating media
retaining means.

29. An apparatus according to Claim 27 or Claim 28,
which includes washing means for washing the separating
media bed after displacement thereof, the washing means
iricluding a washing liquid holding vessel; dosing means for
dosing a washing chemical into the vessel; heating wmeans
for heating the washirigé liquid in the vessel; pump weans



ret ai ni ng neans. 29. An apparatus according t¢g daim 27“vr~€|~&|—m~28
whi ch includes washing means for washing the separati n

di spl acenent thereof, -the washi ng neans including a wa m m’mﬂ E i ng
vessel ; dosing neans for dosing a washing chenical into*the ves ,s ting
.means for heating the washing liquid in the vessel; punp neans

36 for punping hot chem cally dosed washgfg |iquid fromthe vessel through

nozzl es ontogphe rrfglmweﬁéﬁuegm Closedt Imsrm@su 1&0@:%{'&1% used
washing liquid ssed tﬂrou the paratl d, with the

n
punp neans aV§5559rap'F£H°P r e9ef e sh?ﬁBaFg P t%e&'n% MEI es.
30. An &pnaea:tlibnamrrh nEpit m@nyeom@fuébal wash&ngo 12.9;umlwtsime

wherein the thi ck S3 f atJj Jd_S b and 150m
with the sep%?gt P % dltgl ﬁ:gl\rﬁ ljlgg:?%r%n%be;alaﬁ k] edst ]%dbrcﬁlﬁ

An appar at usmawr dil@p t@d@aedn 80, r\mancém ultﬁe \seep@ruashgnge@marcb et al
spiral s each g ré% a continuous netal strip shaped in the formof a

spiral having a p ura ity of |oops with adjacent | oops being spaced
| ongi tudinally apart SO t hat t here are longitudinally spaced gaps

between the hLeaps, the Ay @d@%ﬁwéﬁecﬂe&m s;bpen aaﬁehsﬂcelébﬁslpep@@
bei ng between 1nm and ,10mm _t he ,thi ﬁkne i the gs bei ng | ess than

0,5m the dPEnEREIVSEViShe WhSEEISE S]é?ﬁEEnO 103 "R gaps
bet ween adj a(betzﬁt :Jsobetwleemngcheanaemsémm\aﬂmjﬂmwp%tmg mddi apgaciat us

accordi ng to eaagl.oer%ﬁ{ ]ﬁz e 1fs agéltl%dmlve wherein the bed
Spita

conpri ses be separatlng nedia in each | ayer, and
between 2 and 10 of the layers, with the separating nedia of one | ayer

bei ng 31. An apparatus according to Claim 30, wherein the
separating media are metal spirals each comprising a-
continuous metal strip shaped in the form of a spiral
having a plurality of loops with adjacent loops being
spaced longitudinally apart so that there are
longitudinally spaced gaps between the loops, the widths of
the metal. strips, and hence the loops, being between imm
and 10mm, the thickness of the strips being 1less than
0,5mm, the diameter of the spirals being between S5mm and
20mm, and the gaps between adjacent loops being between 1lmm
and 10mm.

32. An apparatus according to any one of Claims 17 to
31 inclusive, wherein the bed comprises between 5 and 15
spiral separating media in each layer, and between 2 and 10
of the layers, with the separating media of one layer being
aligned with those of an adjacent layer.

33. A cooking installation, which comprises ,
cooking apparatus on which foodstuffs can be cooked;
air collection means above the cooking apparatus for

collecting o0il and fat laden air generated by the cooking

of foodstuffs on the cooking apparatus;



alighed with those of an adjacent |ayer. 33. A_cooki-ng inastatatt on
whi ch conpri ses cooki ng apparatus on which foodstuffs can ﬂﬁlﬂ ﬁF

air collection neans above the cooking apparatus for, H “ HIIL“
fat |aden air generated by the cooking of foodstuff|s

-appar at us; ¢ an ext ract I on condw t
| eadi ng fromthe air collection neans smh that an inlet to the conduit is

provided in the aign Gatdrdtdn f@ﬁ{uin.t 1ea@iﬂgez<f<5@czh@raﬁea¢611@c@ion
associated with the extraction co l_g_&% c1|n air (?nathesace
bet ween t he a‘reraft%ﬁ%@i Igt']rﬁLJi: StRECY HES

extraction ccai(hjidclbemtlon meaEpay at i ng appar at us as clainmed in any one of

Clainms 16 to 32 ingdusiyv Mo d e r II ns
t he gas/vapour outT8 o?’af W sgéotgr ar{' r%Qapfcj}]ara us ?géét%’cg{%%@rﬁ&mn‘f’ %ﬁwth
the conduit iedtatacti@a. conduifk nofel seqsaractmggprmﬁroyubshantsa&t9 as

described ang,ddddist raafdadfg ctfén mepns Al VEhe %&a&fﬁg rkgpg&féf&éus

substantial ly as descri TUstrated herein.
cooki ng inst AR e %’G‘b%%%ﬁ%?’al conduibieserfbed and i I |ustrated herein.

37. A novel sgépéfétﬂﬂgnaﬁparaeﬁg aSukgbameldalilny sy daserbpedlaitls
il lustrated heée
to 32 inclusive, wounted to the air collection means
such that the gas/vapour outlet of the separatlon apparatus
is in communication with the conduit inlet.

34. A separation wedia pack, which comprises a
plurality of regularly arranged spiral separating media,
and holding means holding the spiral separating media -
together.

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

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

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

38. ' A novel separating media pack, substantially; as
described and illustrated herein. '

Sheet Has Been Re Iaced

i \III\\ l\\l I

[THIS SheeT HAS
BEE
REPLACED v




