1GAN Al R FI LTERI NG APPARATUS This invention relates to an air ':Ig%giiﬁs
apparatus for renoving bacteria fromair in a space that is \ ; l*‘

“upai rcondi tioned or airconditioned by cooling, heating or nechanization

ventilation system It is an aimof this invention to provide an air
f||ter|ng apparatus which is suitable for use In operating theatres,
pharnateutlcal production areas, food processing areas, supernarkets
clinics, dispensaries, food outlets food storage areas, offices, public
ar eas such as crowded neeting roons, toilets, etc., and generally in roons

where there is a requirenent for ANMvA GnA ni sms such as

bacteria noul ds, yeasts and viruses. According to the present invention,
there is prOV|ded an air filtering apparatus conprising a housing haV|ng an
ai r-permeabl e materi al dliposed therein, the air-perneable nmaterial having

a surface defining a %ﬁﬁ¢%ﬁr%ﬁb§ﬁ°?dF°f?$t%*¥n51%$%F%BSr§BEF§ﬂ§uﬂnd

dust particles c talned |n air flomang t her ef hr pugh, and a
ul travi ol et irraJ? ELRE RRGHPTLR nfroR #E5 ncﬁmﬁ???%d#%fg 1ﬂlsposed
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chanber _ It is an aim of this invention to provide an air
filtering apparatus which is suitable for use in
"/ operating theatres, pharmaceutical production areas,
food processing areas, supermarkets, clinics,
dispensaries, food outlets, food storage areas, officeé,
public areas such as crowded meeting rooms, toilets,
etc., and generally in rooms where there is a
requirement for low contents of micro-organisms such as
bacteria moulds, yeasts and viruses.
Aécording to the present invehtion, there is
provided an air filtering apparatus comprising a housing
- having an air-permeable material disposed therein, the
o/ air-permeable material having a surface defining a major
plane arranged for filtering micro-organisms and dust
particles contained in air flowing therethrough, and
elongate ultraviolet irradiation meahs comprising at
least one irradiator disposed parallel with respect to
. the major plane and disposed within a chamber of the
housing for irradiating the air downstream of the .
air-permeable material containing micro~-organisms with
ultraviolet radiation so as to kill the micro-organisms,

which irradiation means is supported within the chamber



2 such as to directly confront the major plane of the air-perneable

materi al' wherein the chanber is nmade of ‘al umi nium material or interna
surfaces of the chanber not made of al um niumare coated with an al um ni um
paint for reflecting the ultraviolet radiation within the housing and
directing the radiation onto the air-perneale material, thereby enhanC|ng
ef fecti veness of the radiation such that mcro-organisns in the s

ai r- per neabl e gmgleragl tar @ikebtiy, condroner ¢he imag oropgiamedigRalthaxi s of the

el ongate ultraviolet irradiation neans is disposed transversely with
respect to theaftepedieabléomatértiad, awherbinathenichambent iaf nades of
invention, the air-perneable material is configured for filtering

m cr o- or gani snl wnknivm: material cort Lokernalapuriagesylofs Hhieolchanheay at or
bei ngeof 253.7 nanoneter (nm wavel ength and i.s arranged for dlrectlng
ul traviol et rdﬂ?ﬁtmﬂﬂet%ﬁaﬁﬁgmiﬁéuanSP sgptadewbth: pa Alupdningy paint
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filter and maifyy_ dl?é’%ﬁ‘é‘ﬂ% 18fm£§8ri§i diALL-gH Xn@ﬁﬁck{}x R o84 v q}%h%tors

wi thin an encl ose unlnlu erra ere o
materials are gfegh hPagiation such that micro-organisms in the

air-permeable material are killed, and wherein the

¢

longitudinal axis of the elongate:ultraviolet~ ﬂ-)__

irradiétion means ‘is disposed transversely with respect
to the flow diréction-of the air.:
| In an embodiment.of~thisxinVenfion;-the'
air-permeable material is conf£gured'fo; filtering
micro-organisms and dust particles from the air, the
ultraviolet radiafor being of 253;7.ngnometer-(nm)
wavelength and is arranged for directing ultraviolet
radiation towards the inner surface of the filter and
.surrounding chambér. A blower is*providedﬁtO'draw in
air through the filter and ultraviolet radiation o/
chamber. |
. By means of the:design'ofwthis-emhbdimént; it is
-possibly unlikely that micro-organisms be present in the
air leaving the apparatus. Tﬁis’iSjbecause'of"the'
filtering process of thé-filter and mainly because of
the irradiation by the ultraviolet radiators withih an
enclosed chamber, made of aluminium material and where

. other materials are used the



3 internal surfaces of the housing where the ultraviolet radiators are
-positioned, are painted with alum niumpaint. Both alum nium and al um ni um
pai nt provide a high degree of reflectivity, hence increasing the intensity
of ultraviolet radiation in this chanmber. Thus, all m cro-organi sns which
.may possi bly be present thereon, are destroyed3 The ultraviolet radiators
nay cwhsi st of at |east two radiators nounted opposite each other but with
their axes paral igitexnadacunfidnes of therkdusing wivéxeli thhetyl thaviobet

‘ul traviol et radi %i%?%ogﬁeqmg@ e@f@ ﬁﬂ%{eé Qqﬁ!!%‘%

radi ati on dose reqwr m cro-organl Sns 1S provi or the
]

ai rstreamthat fE&S%hr AR tﬂé‘ﬂiﬂ:‘t‘&‘ ang WP‘! tﬁa-’hﬂ"% rEP&‘PYﬂ-%? a
charmber. The confhign ddgpreefof f&ﬂ%mw Héwcd aﬂhﬁ'@éﬁm sweh that

the airstream pass wi.t.hin cl aqse m t ul tr radi ators

and as such, woul dﬁl:la £ A ‘f%é“ ﬁo%%e’y?ﬁ %ﬁ?‘ét’r’bn %‘?‘
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adapted for susp :?fé“héé &elllng, wherein air is drawn into
ur| I'e

t he apparat us an al r omn back to the room space fromthe

apparatus. In order tThe ultrawhadrt oradiatars gamreonakiferef ot keast

readily carried 't%fd) :@Hi%%orsr Gﬁfcﬁﬁ?&‘@ # Bds WY dEcHESEhe 2 YoW@ YO h SXREDE €.
to the acconpanyin draW41 wher el lgﬁae 1-shows ap isometric, view of

t he apparatus as L Ep In a preferre embodiment,
: the two ultraviolet radiators are close enough to each

~other to ensure that a radiation dose required for
N/ killing micro-organisms is provided for the airstream
— that flows through the filter and through the
| ' ultraviolet chamber. The configuration of the housing.
-and the radiators is such that the airstream passes
within close proximity to the ultraviolet radiators and
as such, would receive the lethal dose of radiation to
kill any micro-organism present.

The box housing comprising the apparatus may be
adapted for suspended mounting from a ceiling, wherein
air is drawn into the apparatus and purified air is
thrown back to the room space from the apparatus.

In order that the invention may be clearly
understood and readily carried into effect, reference
will now be made, by'way of ekemple, to the accompanying
drawings, wherein: ' ' :

Figure 1 shows an isometric view of the apparatus as
set forth herelnbefore, and

' Figure 2 shows an isometric view of the apparatus
with its bottom half-opened hence exposing the filter,
ultraviolet radiators and blower shown within, and



Figure 2 shows an isonetric view of the apparatus with its bottem half

opened hence exposing the filter, ultravi‘olet radi ators and bl ower shown
wi thin, and Figure 3 shows a horlzonﬂal section along its |ongitudinal
axi s of t he apparatus of Figure 1, and Figure 3a shows the front face of _

the appgy AR o Eisg U iﬁﬁg@g Sig Of et N
Ref erri ng t%egg?gvsh lréggm?tti oW 0 %&al r&? %1 b%t%u??ggggﬁéi‘#g?‘saf‘ﬁg R
appar atgss gﬁgléﬁgafafﬁélgﬁ Piguféoy, (2ngl eaves the apparatus: and re-enters
into the roomspace.. The apparatus_is basically a nmetal box housing (4)

constr uriqeravi 34 stowpetie hﬁtént‘.4ﬁécémdfathewpﬁbﬁhtué‘lbandBOt h upper and
| ower hal ves are hinged at-oné ‘end and clip-l-ocked at the other end.

Rel easiFigute 3b i shows kit bpl 40 nv ik noHpehe ngppaeates . housi ng (4) woul d
autonatically switch off the power supply required to provide electricity
to operate the ul t Refierpies rtxdltzherdr@ﬁaingspnar dlowrofi aiy afld) Howwe
(7). Air is.drawm through the-air intet grille (3) installed at the front
entrytputhﬁlbdxannsrﬂgtb¢)aPE&EﬂtnBeﬁqﬁlthe pardfiedaadrsifidwed(2)
downwar ds such that air is drawn into the box housing (4) at an angle from
a spacel@aves the RpPavatngsgand rerentersiiintg the reom @pagcei ntBhel ace
after the inlet grille (3)_within the box hou5|ng (i% The air filter (5)
can be aRPATAtYEnbY BasIFatikani REtAL ko heangreughed hwikhess

of air filter (5 e t'he tration reé red and t he
stat:c iflfe‘égaﬁg &?é;ft()‘*% Pﬁ"hgs% ?¥§§urh€"o‘lr é“q)r‘l&ﬁlﬁh {‘HEeFl A laperin

the Do oS, R’ PApRY 8 VAE aREoeRp-U0hEla ) de ot LA
Relea51ng the cllp-locked button when openlng the box housing ;ij

(4) would automatzcally sw1tch off the power supply requxred to
provide electr1c1ty to operate the ultraviolet radiators (6a),
'control czrcultry and blower (7). Air is drawn'thtough the air
inlet grllle (3) 1nstalled at the front entry to ‘the box housing
(4).- The inlet grille vanes =~ -are slanted downwards such that
air is'drawnpintohthezbox housing (4)at'an'angle'from a space
below the.box:houEing'Lél,_.Andair filter:(S) is.slotted into
place after the inlet grille (3) within the box housing (4).
The_air:filter (5) can be ea31ly removed for cleanlng or .
replacement. The type and thlckness of air. leter (5) used— \)_
5depends-on the level-of:filtrat1on required ‘and the static
.pressure head to mlnlmlse pressure drop through the filter.

W1th1n the box housing (4) downstream after the air
filter (5) is the ultraviolet radiation chamber (G)f Two
elongated ultraviolet radiators (6a) are installed with their axes

parallel to each other and within close distance of each other.

The wall surfaces within the ultraviolet radiation chamber (6)



el ongated ultraviolet radiators (6a) are installed with their axes parallel
to each other and within close distance of each other. The wall surfaces
wi.thin the ultraviol et radiation chanber (6) 5 are nmade of al um ni um or
are painted with alumniumpaint. Further dowgstreamin the direction of
air&%}OM/is the blower (7) which is the prine nover to cause air to be
drawtf at the inl [dle £3 n xhaust _air_a utl e rille . Alr
exhaust ed at outﬁege? %%é i%é p%&&ff’é’gu%soﬁi %F%-B?g%ﬁ?éﬁiﬁgea%gﬁ%§ﬂd in the
ul traviol et radieﬁgjjm chanber (6). Mcro-organisns are al so destroyed
within the filter 1tself due to the configuration of the filter

I rrradi ati on neans and housing. As illustrated in Figure 1, the clip-Iock
button is positioned near the outlet grille (8) of the upper half 4a. As

illustrated in Fi gurrusither dévtdtiea D Ovhéledi FO6tI®RNGE NGLkhe18pussNng
4a, 4b to a ceiling. In this enbodi nent, the bracket conprises a " C'

channel fastenedhsn dlowex ofT) etlel ciei 18 nthe | pimd heovs Acket cavgéudes €ods
for enabling support of the housing beneath a suspended ceiling board. The
housi ng i s suppdre etrgwrorat leherndsl et gidklledés byand sexhads € nekrl atking "C'
channel s as illustrated in Figure 3a. The blower 7 ray conprise a
centrifugal fanoutlet grille (8). Air exhausted at outlet (2) is
purified as micro;organisms are destroyed in the
ultraviolet radiation chamber (6). Micro-organisms are
also destroyed within the filter itself due to the

—/ configuration of the filter, irradiation means and

housing.

As illustrated in Figure 1, the clip-lock button is
positioned near the outlet grille (8) of the upper half

4a.

As illustrated in Figure 3a, a bracket is provided

for mounting the houéing 4a, 4b to a ceiling. 1In this

/.
N

' W, embodiment, the bracket comprises a "C" channgl fastened
on to a concrete ceiling slab. The bracket includes
rods for enabling support of the housing beneath a
suspepded ceiling board, The housing is supported from
the ends of the rods by means of interlocking “C"

channels as illustrated in Figure 3a.

The blower 7 may comprise a centrifugal fan.



6 CLAIM5S 1. An air filtering apparatus conprising a housing-having an

ai r-pernmeabl e material disposed therein, the air-pernmeable material having
a ‘surface defining a major plane arranged for filtering nicro-organisns and
dust particles contained in air flow ng therethrough, and el ongate
ultraviolet irradiati on nmeans conpr|5|ng at leeast one irradiator disposed .

- parallel with respect to the major plane and di sposed within a chanber ofw
t he housi ng forcnazndlatlng the air downstreamof the ai r - per meabl e
material containing mcro-organisns with ultraviolet radiation so as to
kill the m cro-organi sns, which irradiation neans is supported within the
chanber such as to directly confront the major plane of the air-perneable
material, wherein tAs shanfdlterimgdapprratvs dorpuisiang @ housinernal
surfaces of-the chanber not. made. of _alum nium.,are coated with an alunlnlum
paint for refl cRavhgdt AR aierperaeable;materdal disnesed tharein, dthe
directing the radiation onto the air-pernmeabl e naterlal -t her eby enhanC|ng

ef fectiveness o?i‘FﬁﬁeF&GFHQ'PoH‘%GEF’r#hQPVﬁﬂ”& & Supfacendefinipng a major

- bl | ki he | di nal f th
ol onbat ol tr avbbRBE PEFARERA SRE-AIEerL Ry ol suaanurtaa, e gt © 1"
[spect Lo Lhe LAgw g3 Lo ARahe Lahl %umga%%%&%m &g 1o

claim1l1 conpris
elongate ultraviolet irradiation means comprising at

least one irradiator disposed parallel with respeot to
the major plane and disposed within a ohamber of the \
d'housing for irradiating the air downstream of the-
air-permeable material containing micro-organisms with
ultraviolet'radiation so as to kill the micro-organisms,
' ﬁhich'irradiation?means'is supﬁorted.within'the chamber
such as to direotleconfront the major plane of the
air-permeable material, wherein the chamber is made of
aluminium material or internal surfaces of the chamber
':not'made"of aluminium are coated with an aluminium paint.

for reflecting the ultraviolet radiation within the

housing and directing the radiation onto the o

air-perméable'material, thereby'enhanoing effectiveness
of the radiation such that micro-organisms in the
':'air-permeable-material are killed, and wherein the
| longitndinal axis of the elongate ultraviolet
irradiation means is disposed transversel§"ﬁith respect

to the flow direction of the air.

2. An apparatus as claimed in claim 1 comprising a

* c L M S *
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7 bracket for enabling the apparatus to be suspended froma ceiling. 3. An
apparatus as claimed in claim1l or 2 wherein the housing conprises: upper

- and | ower housing sections connected by nmeans of hinges at one end, the
upper and | ower sections being clip-lockable at the other end so as to
facilitate easy opening for checki ng mai ntenafmce and safety purposes; a
pri M nmover for drawing air through the housing; and means for switching
of f the ultravi dbedcket afiont énablitagstRedappapRtidVes BY! §aBhbaaLEY from
whenever the housing is opened. 4. An apparatus as clained in any preceding
claim further corgedkimg. an inlet grille positioned upstream of the
chanber, and an outlet grille positioned downstream of the chanber. 5. An
apparatus according to any.of Clains 1 to 4, wherein the irradiati on neans
conprises two i osed parallel with respect to one another. 6.

rradiators dis
An air filteri ngj‘ap;ﬁa’? aﬂmaﬁﬁg‘éq AR isleimed jarelabufbrerd2svhepseiinnthe
reference to fiqyres 1l to 3 fa and 3b of the acconpanyi ng draw ngs.
ousing comprises: upper and lower ousing sections
connected by means of hinges at one end, the upper and
lower sections being clip-lockable at the other end so
as to facilitate easy opening for checking maintenance
and safety purposes; a prime mover for drawing air
\ through the housing; and means for switching off the

ultraviolet irradiation means and prime mover

automatically whenever the housing is opened.

4. 2An apparatus as claimed in any preceding claim,
further comprising an inlet grille positioned upstream
of the chamber, and an outlet grille positioned

downstream of the chamber.

S5S. An apparatus according to any of Claims 1 to 4,
N\ wherein the irradiation means comprises two irradiatofs

disposed parallel with respect to one another.

6. An air filtering apparatus substantially as
hereinbefore described with reference to figures 1 to 3,

3a and 3b of the accompanying drawings.
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