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ELECTRONI C Al R CLEANER TECHNI CAL FI ELD OF JFHE (/- )
| NVENTI ON The present invention relates to electropic air
cleaners and is particularly concerned with providing an Cﬁr‘ﬂ é-gged?f ¥
housing for an electronic air cleaner. 5 R
BACKGROUND ART El ectroni c ailr cleaners are used in JJQ o

ai r-conditioning systens I ' i.pg throudgh“the
system before it enters ﬁ@@c?%@%%%&@%‘é@ﬁﬁﬁ@mcaﬁﬁ lgi tioned air.

El ectronic air cleaners ge ' T REGON NG a nunmber
of oppositely charged col lgg@%&ﬁ%ﬂ%ﬁ%ﬁa sefr]\i]gg (;I?O(Tﬂ ectrically heated
10  wires. As air The stesshn idvendog Relhtes to electroms s cleheerd aad edlpaticalarlysmal |

ai rborne particles of pollutants require an electrical charge, and
t he charged paoncerned wathgproviding anhieprevad asising fonan blecteonic goctleaskt.ect i ng

pl ates. The types of pollutant col the plates nmay include
smal | partScI es of dirt, dust, snﬁéﬁﬁﬁémgﬁgrl a and grease. An
electronic air cle I I.aC pre-filser . ' 5
captures |arger paﬁ?@f@éﬁ cg%nleﬁgt %g'éﬂ% egéﬁc??rééﬁgté@(;né% é?sct%'ﬁgrfgﬂv\ggﬁl tri‘ig)lét atic
unit. the airSpRSINGOMrSugh! theCdySRALbEfRE & BiREA! 4 YosthSEr SiaRe HRikiginghi Ch
may be installed in t he ducts”of an air-conditioning system "More

of t en, howeverconditiened anr etEectronic airart¢aners genarallycéoraprise alnnit Sonataming a
permanent|ly secured to the front of an air handling nit which

i ncl udes heat WREISERE e:rpsvosiﬁpllr gharged poliscting platessansh a sasies ﬁf %E@Eif@nyéxeatzd
ils f ti. d/ or. ing t ir.as it . t.he. ai
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only alimte aﬁ?d?&e?g{mllutantf $hff anElb&Bichl cHa%%cg%astﬁé‘rcﬁzg:%@cli ?%Ftﬂ:'ic% &g an

air handling onit a ger electronic alr eaner t necessary

for the unit. then ithected iadiehyrgoddolledtigt plates.c The types of polleanecdilectd tbe of
a bul ky construction as the space in roons containing air 25 handling
units is ofteith¢ plates magdnclsde smellqurtides of dirt, disameoks pellen; breterip aad| ar ge

anount of the restri teq space W thin an air-cogglitioni room Furiher,

Sloctr oni ¢ ai EORaNHE RO fE RGPy A0 e b 06T, OF P WHChn
can make | | fiF : ' ' f ' ing unit
for maint é?langglg tgirjéss}é%rg\%%&en&&%@gmﬁ%@%ggdt% %&%ﬁ%&éagﬁtg&%%%@%arts of

the air handling umldctropf air cleaners ald usuglly ARCAHOLRItSIRBIdhalhebé trsAlRMIifle an
el ectronic air cleaner assenbly for
the ducts of an air-conditioning system. More often, however, the discrete

pY

electronic atr cleaner units are permanently secured to the front of an air handling
unit which includes heat exchangers in the form of evaporator and/or condenser

20  coils for heating and/or cooling the air as it passes through the air handling unit.
Electronic air cleaners are generally manufactured in only a limited range of
sizes. Often it is necessary to secure to an air handling unit a larger electronic air
cleaner than is necessary for the unit. Further, factory made electronic air
cleaners can be of a bulky construction as the space in rooms containing air

25  handling units is often restricted. Such electronic air cleaners can take up a large
amount of the restricted space within an air-conditioning room. Further,
electronic air cleaning units permanently secured to an air handling unit can make
it difficult to access the interior of the air handling unit for maintenance or service
of the heat exchangers and other parts of the air handling unit.

30 It 1s therefore desirable to provide an electronic air cleaner assembly for
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2 attachnment to an air handling unit and which allows ready access
to the heat exchangers of the air handling unit. _ It is
al so desirable to provide an electronic air cleaner housing of a sinple
and rel atively inexpensive construction which can be manufactured in

vari ous 5 sizes for different types of ,air handling units.

It is further desirable to provide an electronic air cleaner assenbly in
which electrostatic filter parts of the assenbly can be readily renoved for

cl eani ng mai ntRsRGentOfo b HIPRSIBAL- unit and which allows ready access to tRVMMARY OF

THE | NVENTI ON 10 According to one aspect of the present Invention
there i s proviakebamgers of the agllmatlimgnusit.ai r cl eaner housing for attachment to
an air handling unit of an air- conditioning system wherein the

housing is adapt ed It i emdesmble tginsevide ay elgctronic air elpaner heusiagiof arsimpler
ls, dth ' i ncl ud f det.achab ' . .th
housi ho o & FRAANEY BRKOH Pkt SHES S8 bbBoEakg invaoRe At
partly 15 detsg)i‘elg_q-&l ﬁf@f&ﬂ@gﬁﬁﬁhm?ﬂélﬂﬂtspm t to allow access to the
n uni t.

interior of the air I ng Preferably, one side

of the electronic difs thekeredeshrablei tadpiovidedaw lehsttioRidd8ir cleaner Risybtty ! i
nmounted to one side of the air handling unit, and an opposite side of the

housi ng i s corwhichatleerastatichfilteppers taf thedassefnbhheani be neadillyi ramonedt fdry
rel easable 20 . attachpent neans. At | east one hinge neans is preferably
provi ded for (SR Mgntenanceoreplasgment d one side of the housing to the

air handling unit. The rel eas preferably
conprises at |east one | ocki ngpjnh%%lr{Yn%%thﬁéﬂgai d opposite side of
the housing for engoeaerding t¥idde ApeeTBf HELBERAENM IREHHidD there is PrHHEAE] FRUNt ed
on the air handling unit. 25 Wien"the el ectronic air “cl eaner
housing is pi \ebciionic awoitandr housing dorr attachment twllan ragr handlingt insit bbasiaig can
be opened like a_door froma closed position in which it is securely
retai ned on t IfenditioBmgs systemawhereimdhe hgusing ts Bjaptp tp «otaimis plurality of
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15  detachable from the air handling unit to allow access to the interior of the air
handling unit.

Preferably, one side of the electronic air cleaner housing is adapted to be
pivotally mounted to one side of the air handling unit, and an opposite side of the
housing is connectable to the opposite side of the air handling unit by releasable

20  attachment means. At least one hinge means is preferably provided for pivotally
mounting said one side of the housihg to the air handling unit. The releasable
attachment means preferably comprises at least one locking member mounted on
said opposite side of the housing for engagement with a complementary locking
member mounted on the air handling unit.

25 When the electronic air cleaner housing is pivotally mounted on an air
handling unit, the housing can be opened like a door from a closed position in
which it is securely retained on the face of the air handling unit by the releasable
attachment means and an open position in which the opposite side of the housing
is detached from the air handling unit to allow access to the interior of the air

30 handling unit. In one preferred embodiment, at least one roller means, such as a



3 wheel or roller, is mounted on a lower wall of the housing to
assi st in noving the housi ng between its cl osed and opened positions.
I n accordance w th anot her advantageous feature of the present invention,

t he housi ng has opposed side walls, an upper wall and a | ower wall, the
housing 5 defining at | east one conpargnent for receiving a plurality of
renovabl e el ectrostatic filter cells” Preferably, the housing has at

| east one partition defining a plurality of conpartnments within the

housi ng for reheeMom®liehds houmedne lower walllasfithe Bbading td adsistin sehing the
According to another aspect of the invention, there is provided an 10
el ectroni ¢ ai howsieghetwegotsicleged and operfedmositionsl second side wal |'s, an upper

wal | and a |l oywer wall defining at | east one. conp ment for containing
n plurality of I arcoedanse outh eRcthenadvaRaRec Tosre ok ur RCSER! oL

constructed a 1%{5%% (ﬁg)o%%d gilﬁé %Xt]ls,‘ an uﬁfe’?‘%‘yﬁi afld a iQ\Ger n’tethg %t()ﬁ%lhg e

filter cells arter east* one conpar

preferred enmbagfimmpt at 16t h6HeS cBphAmeAP I0r fe&ivingnd/ Sliraifty 6€aEmbasie such
that electrostatic filter cells unted in the at | east one

conpart ment aelectrestatiafilter detlomPrdferablygittie loousingdiasat ldabeorteopastition defining
Preferably, the housing has at |east  gne _horizontally extendjng partition
defi ni ng uppeP RlHtelity ey carspgstments wishinother kausing for tasgbingthe iremerablews of

renovabl e el ecirostatig, filter cells. 20 The conpartments of the
housi ng pr ef e%ﬁth%é%ﬁltgrp“reﬁlﬁg-l oaded ret ai ni ng neans for retaining
the el ectrostatic fl | Sadiiert a, ion Nehes® ik NBrovided af 0aded
retai ni ng nmeans arréc%é@?gggl ?/ndgﬁborv?%eegp% ﬂ%ggg}%gn%%:uﬁ%ezd 1tb(r;lgrtok‘lned‘eat

| east oneidor tleorbmikc!air ebéhmdidwin@d’ialviﬁ%ﬁﬁ‘t and steoridside pedls, andpper waller
wal | of the housing. 25 e electrostatic air cleaner housing
may al so i ncl enidadewer walladefinipg at least onacosipariinent fora¢omitaigingveaplusalite of used

in washing the el ectrostatic filter .cells. Preferably, the t.er

dr ai nage ghanﬁ]é’Fgo%Wéc ﬁitﬁ‘iﬁeg‘é&hﬁﬁiollﬁ’ég ?}%grsowamtfweqeﬂ@b ar}/angeaaag?aﬂgovzmd on
t he upper sur f . 0 ' I endi

parti !to !Oon. I nh‘?ﬁcﬁga?c%ig 3{? © tae’trl]eeclug)g@v{él? @ﬁ%‘g%ﬁﬁ?‘%@ r*l%{)‘%‘ﬁﬁgeﬂgltggtartolsetagt oge
filter cells ab@psfment’ §hVhsprofeieddrdobinelit! theHbuSidgdR8 dpen Trort @dioR 2

wal | panel in the air-

15 rear faces such that electrostatic filter cells mounted in the at least one
compartment are removable from the front or rear of the housing.

Preferably, the housing has at least one horizontally extending partition
defining upper and lower compartments for receiving upper and lower rows of
removable electrostatic filter cells.

20 The compartments of the housing preferably have spring-loaded retaining
means for retaining the electrostatic filter cells in the compartments. The spring-
loaded retaining means are preferably provided on members mounted to the at
least one horizontally extending partition and to the upper and/or lower wall of
the housing.

25 The electrostatic air cleaner housing may also include water drainage
channels for draining away water used in washing the electrostatic filter cells.
Preferably, the water drainage channels are provided on the lower wall of the
housing and on the upper surface of the at least one horizontally extending

partition. In this case, the power supply units for the electrostatic filter cells are

30 preferably separate units which can be housed in a wall panel in the air-



4 condi tioning roomcontaining the air handling units together with
the control panel of a buildi ng managenent system for the

ai r-conditioning system In anot her preferred enbodi nent, at

| east one of the walls of the housing can be opened to allow
insertion or renoval of the electrostatic filter cells from 5 the side of
the housing or from above or bel ow the houfi ng. I n accordance
with a further aspect of the invention, there is provided an

el ectrostatic Bbﬁdiﬁbﬁ’iﬁgefopﬁ? QSﬁEQinYnfﬂ_EH)ﬁirsﬂdﬂﬁli R 1Bgethsr J5HOMEAEGRroM t h
any one of the previously destribed aspects of the invention and a
plurality of panel of arbmvidbigemetapetnentsyatens fdrithe air-coaditionmpuystedh.i n t he
housi ng. 10 BRI EF DESCRI PT| ON OF THE DRAW NGS .

A preferred enbodi mEnhenether prefesredsesmbodimentyat lpastpng offbe wallspidhe hpusing

by way of exanpl e, onl (th.reference to the. aggonmpanyi ng. W Ngs 4 n
whi ch’ "Bt b8 Bped o, AV iR R, PERROHo PeliiciRg, 4E8S s

cl eaner ass?”brﬁé side of the hpﬁﬁﬁg%g?r'aﬁ‘?aﬁ/&v%f&r&)%vd ﬂx\é%hkiﬁg. det achably mounted
to an air handling unit of an alr-conditioning system

Figure 2 is a schenmhi hécopddrep it ¥ durtheVispéct tofehe ifehtion)i theri i peddaat hin

assenbly showi ng novenent between a closed position_and an open position;
Figure 3 is a olcetnostaticraisrmdeanieri asssimbiih eomprsing anhousing inch caswdnbhy

pivotally mounted to_the air handling.unit; 2 i . Figyre IS a yiew
from the ot her 98¢ ¥ the previqushyc Pm%gdaﬂSPlef é%n@fe mvenﬁ%_g'*garb# )P%'éﬁgw ﬁé t he
eLeasan) e al ! ahiile HEDSRle B BOURIORtied in the housing. FLOUTE S TS @ Tront

view of the electronic alt cleaner asse Figure 6 is an
expl oded pegspective vi ew BRIEROESORIFEIN OF THRORAWDNGSCtronic air

cl eaner housing; 25 Figure 7 is an expl oded perspective view of an
el ectrostatic filteA peférradf embodineheofiimeprbbont ahiveritign rvedl iow deSdescribed,
Figure 8 is a schematjc vertical section through the assenbly show ng the
mounti ng for oR¥ V&Y affeXampleoeniy with referenss tohe ac¢qmpanyingfrawings m which:
Figure 9 is a perspf;ctivq vi ew of %n el.ect?rﬁcemi C, power s.up|i)Ia&/1 for ttﬂ)«f 30
el ectrostatic filtet &%&F I'siSH PPHRB°GIY VP& & UHBIICy‘.‘“ clealier assemdly 1n

accordance with the invention detachably mounted to an air handling unit of an

15  air-conditioning system;
Figure 2 is a schematic perspective view of the electronic air cleaner
assembly showing movement between a closed position and an open position;
Figure 3 is a view from one side of the electronic air cleaner assembly
pivotally mounted to the air handling unit;
20 Figure 4 is a view from the other side of the electronic air cleaner
assembly showing the releasable attachment means of the housing;
Figure 5 is a front view of the electronic air cleaner assembly;
Figure 6 is an exploded perspective view of the components of the
electronic air cleaner housing;
25 Figure 7 is an exploded perspective view of an electrostatic filter cell of
the assembly of Figures 1 to 5;
Figure 8 is a schematic vertical section through the assembly showing the
mounting for one of the removable electrostatic filter cells;
Figure § is a perspective view of an electronic power supply for the

30 electrostatic filter cells of the air cleaner assembly.




5 Figure 10 is a front view of a nodified electronic air

cl eaner housing in accordance with anot her aspect of the invention;
Figure 11 is a top plan view of the housing of Figure 10;

Figure 12 is a rear view of the housing of Figure 10; 5 Figure 13
Is a view fromone side of the housing of 5Fi gure 10; Fi gure 14

is a viewfromthe other side of the housi'ng of Figure 10;
Figure 15 is a front view of another nodified electronic air cleaner

housi ng in accor darRigurei 1(hist d §rontiviest bPamodified electronic 4t gleaserMbustgaint Op
pl an view of the housing of Figure 15; 10 ] Figure 17 is a rear view
of the housi ngcedrdenes wish egother aspect of the invEngem;e 18 is an underneath view

of the housing of Ei.gure 15; an . Figure 19 is a side view of
the housing of Fi gfllgurf;l 15 a top plan view of the housing obBigare % oF PREFERRED
ENMBODI MENT . L ' . 1, can el egtronic air cleaner
assenbly 1 in accoﬁa%‘ggﬁ%?f@*%&ﬁé@%&ﬁ#@ﬁ?@ﬁgﬁﬁm detachably mount ed
to the frost face Fighredn idhview from Hit/\ihé BEtheMohsidg WRFEgrE 9] udes a heat
exchanger 4 such as an evaporator or condense% coil for heating

and/ or cooling air Fagunetl4pss vesv fionthg lothdrsidei of thaholisinggof Figure 107i t .

The el ectronic air ¢l eaner .assenbly 1 conprises a housing 10 wthin 20

y. ) WML
which a plurality dh8WEel? ot dkam Viewt el apethers mplified electionicoiajr elsamered.
The housi : first. and .segond si.de walls 11 and 12, upper and | ower
wal I's 13 and h%ga%ﬁnﬁﬁcd)rga’?ﬁ%ﬁhﬁ?i@fwoﬂori zontal |y extending partition
15 which divides t : | | npartnents 16 and
Iﬁ%\lge 16 1@?%9?% Wiktvpomequu%iﬂg okg%% ‘f?

17. The l'l's o ousl ng an ntal | y extending
partitionlare 25 [Higfrerdhs ¥ réapvissdof thethoabidgiof Figgx5usi ons and, as such
are not subject to _rust or corrosion requiring future replacenent. It
will, however, be AjgiredBas arjundegneath vievoefibe housing oFiguneySpmdused in the
manuf acture of the

| | d titi f th . h [ 10.
One side wall 11 o 15%8%%3%@? r"i‘é”b?&’&tq‘éﬂuFWgﬁtﬁgﬁg‘anggl ?ﬁe front end of 30

g(r)\fa ,SAisde 5 of the air h%ﬁé@ﬁ@%ﬁo%%ﬁtﬁ%%ﬂ%ﬁ&ﬁoﬁh&ét@gform of hinges

Referring to Figure 1, an electronic air cleaner assembly 1 in accordance
15  with the invention is shown detachably mounted to the front face 3 of an air
handling unit 2 which includes a heat exchanger 4 such as an evaporator or
condenser coil for heating and/or cooling air as it passes through the air handling
unit.
The electronic air cleaner assembly 1 comprises a housing 10 within
20  which a plurality of electrostatic filter cells 20 are removably mounted. The
housing has first and second side walls 11 and 12, upper and lower walls 13 and
14 and a substantially horizontally extending partition 15 which divides the
housing into upper and lower compartments 16 and 17.
The walls of the housing and the horizontally extending partition are
25  preferably formed from aluminum extrusions and, as such, are not subject to rust
or corrosion requiring future replacement. It will, however, be appreciated that
other materials may be used in the manufacture of the walls and partition of the
housing 10.
One side wall 11 of the housing is pivotally mounted to the front end of
30  oneside 5 of the air handling unit 2 by hinge means in the form of hinges 30. As



shown in Figure 3, two hinges 30 are provided although it wll be

appreci at ed that the nunber of hinges nmay vary for different sizes of
el ectronic air cleaner assenblies 1 and air handling units 2. The
opposite side wall 12 of the housing 1 is adapted to be connected to

the opposite side wall 6 of the air handlgng unit 2 by 5 rel easabl e
attachnent neans 40. The rel easable attachnment neans preferably

conprises one or nore | ocking nenbers 42, such as |ocking pins, nmounted on
t he side wal | si®vofin tRigorh @) timochifigesf 30 apnpayeiedrdlthough ibwell be appreciated
conpl ementary | ocki ng nmenbers 44, such as pin-receiving nenbers, provided
on the front 14ty nembes pHbmgss may vary tine dffarentanzasi digelesirnio am gleager | |
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lines in F5gureeadhbleratioh@bnt fralod8] NThéGeleasabid anschiphent ahéame eefetably he
front face 15 3 of the air handling unit 2, and one or nore open

posi tions (ascomprisesrenecdr nore locking miembets 42 ssuch ailgeking Pins, maumiteshon he
side wall 12 is detach from the_adj.ace side 6 of, the air handling
unit 2. In or Her St é’%"‘j]dslt tog]l ephoBYing %v@ﬁe?ﬁgag@?@nﬁr""ﬁh On& T e MEF | er

e, S SRR Sy TSR BUoRLRLOIR] et by

t he housing 1. ure al'r ng rov ar ound

the 20  peri ghehe/fiBht ddiof the BideWdAE6 OF tHehr Baddlgnmid NINUHIE héwkPerdBéi eve
an effective seal bet ween the housing 10 and the air handling unit 2

in the cl bdedapmsciatednthat different types dfedelrasablg attactemqm means|may betusediigur e
7, each electrostatic_ filter cell 20 has a mai n rectangul ar body
portion 22 coﬂ?(ed?rﬁfr%ﬂﬁ’eg“@%-es of electrically heated wires 24 and

oppositely charged,cpl l.ect,i ng. pl ates, (nqQt, shown xt,endj ng 25 .

o Porhntt ai Ly or REfarife b s he St SBlLNS SR bRDSleRofE i cleaney
re-filter : | Ay I nt ed
PnCihe front Pesckibly iPIRGNOROTRE B IR Ticlig R AR i (P

backi ng pl at eligés imelighe 2) in whivh diecltbuingt I®isrrekasdbiy ettashetihe thoftyn2@cef t he
el ectrostatic filter cell 20. As illustrated in Figures 1 and 5
and schenbli calofytherpirhgndling wihAdand oe ortmereeopsnepesionso(@s ilpstrated in

electrostatic, filter cel 20, recej v i n.the_upper. an .
7 broken Tines in 1sgure 2) 1 wfncﬁc%he side wall TP%s detac(i!led from the adjacent

side 6 of the air handling unit 2. In order to assist this pivotal movement, one or

more roller means, such as castor wheels 46 are mounted on the lower wall 14 of

the housing 1. As shown in Figure 1, a sealing gasket 7 is provided around the

20  periphery of the front face of the air handling unit 2 to achieve an effective seal
between the housing 10 and the air handling unit 2 in the closed position.

Referring more particularly to Figure 7, each electrostatic filter cell 20 has

a main rectangular body portion 22 containing a series of electrically heated

wires 24 and oppositely charged collecting plates (not shown) extending

25  substantially vertically within the rectangular body 22. A rectangular pre-filter

26, formed for example from fine mesh aluminium, is mounted on the front face

of the rectangular body 22. A similar fine mesh backing plate 28 may be
mounted on the rear face of the body 22 of the electrostatic filter cell 20.

As illustrated in Figures 1 and 5 and schematically in Figures 6 and 7,

30 there are two rows of five electrostatic filter cells 20 received in the upper and



| ower conmpartnents 16, 17 of the housing 10, although it wll be

appreci ated that the nunber of electrostatic filter cells in the
conpartments may vary for different sizes of electronic air cleaners.
The housing 10 has substantially open front and rear faces 18 and 19 5
which enable the electrostatic filter cel4s to be removably nmounted in the
conpartnents 16, 17 fromeither the front or rear of the housing 10 as

shown in Figures 6 and 8. The housing includes an upper retaining
menber 51, anlower compaemmentt B, d 7raftthe housingriyiatthodgh itrwillsbe appeeciated thahi ng
menber 53. The upper retaining nmemher. 51 is nounted to the upper wall

13 of the houtieaymberofglectrosiatie dlgxcellsvn g enmypartraenis mam vary ot ditisrent ng
menber 51 has .do r%lea{jé . .extending resilient projections 54 which
assist in ret ﬁ??ﬁ%? § WL L1eaReTt | c filter cells 20 in the upper

compar{ rent s, The ot aioliEle 24 1S sl RIS 657 Y roor GRERRECHA P11

over the horizontally exteRlding partition S upwar

ext endi ng § esiwhichnensbile] tet eletgosbdiice filten delly tal be Gretdovabilgpaiousiede it dges and
15 downwardly extending resilience projections 56 extenQ|n% along its
| ower side  compataentsTlige 17 doen eitkerdheifrogt nerdaeof B8 heusimg h@ asl shown e

| ower wall 14 _of th usi,ng .10 and has upwardly extending resilient
proj ections 551%‘92‘?Se§d?% 8&%@ ho%smgi ’t“§ﬂ’l45§)é‘|n PR BYIg K?rél?%v\fﬁl #n

none of ¢ nertamsain ke it itfibet 52 and bber repinReBRel fa THeRREL
filter cell 2Ruafifishilenith? S1°8! nb@itkd 16'tAE MpPek Walll £FOFIRE hadsing 1024

pivoting the electrostatic cell 20 into positi

-

lon to be retained by the
upwardly 10 edetdsndownpwaedly| therefropt.oj Eag retamidh méidberThe lelsedéwnwamlly c
filter cells are renovable . fromthe conpartnents 16, 17 in a simlar
operation per ¢$Xending resiientqraisctions 54 which assisg msregaipingriheielpgirestatic filfer | ower

wal | 14 of the,hoysing 10 and the 25 parti.tion 15, are.channel ; shaped

havi ng verti CSRUNAE I SiPRE SoariRkts,” The it BRedBe iR SR o rse.
The i nternmedi I r | : LPER- | p e

el ectrostati cgéaﬁjltét%grgo gﬂerggéﬁgﬂgﬁgtaﬁ%@%pgggg g? a?ﬁe% R%%rg? ition
15 and | ower wathdidg, resilidnt peojetinesss katepdbipnamngf s appenisidkgedges and

channels 62, 63 for draining away water used in washing the electrostatic
filter 3015 cefi¢wnwardiy extending resilience projections 56 extending along its lower side

8

edges. The lower retaining member 53 is mounted to the lower wall 14 of the
housing 10 and has upwardly extending resilient projections 57 extending along
its upper side edges. As shown in Figure 8, an electrostatic filter cell 20 is
adapted to be installed in one of the compartments 16, 17 of the housing 10 by
20 pushing the filter cell 20 against the resilient retaining projections 54, 56 and
pivoting the electrostatic cell 20 into position to be retained by the upwardly
extending resilient projections 55, 57. The electrostatic filter cells are removable

from the compartments 16, 17 in a similar operation performed in reverse.
As shown in Figure 6, the lower wall 14 of the housing 10 and the
25 vpartition 15 are channel-shaped having vertically extending sides and a
horizontally extending base. The intermediate and lower retaining members 52
and 53 support the electrostatic filter cells above the respective bases of the
partition 15 and lower wall 14, and the spaces therebetween form drainage
channels 62, 63 for draining away water used in washing the electrostatic filter

30 cells 20 in situ.



As shown in Figure 4, drainage spouts 64 nmay be provided for draining

away water fromthe drai nage channels 62, 63. As the

el ectrostatic filter cells 20 of the electronic air cleaner assenbly 1

are intended to be washed in situ, one or nore separate electrical power
supply 5 wunits 70 are provided for thegelectrostatic filter cells 20.
This is in contrast to conventional el ectronic air cleaners in which
the electrical power supply units are usual ly nmounted directly on the
el ectrostatic filteks shwsin Figure 4, drainage SpeutsdGdemay dovidedt for deaing

I nclude solid state performance indicators 71 and may conveniently be
mount ed and h@Wa¥Ivater Homghe diinagechannals 62,48. 10 bui | di ng nanagement

i | of “the i - corth BE IS RE TEG AL 4 AGHeHoaronit aitlsangt aHFTDy | 2,
Th | ect ' ' ' d | h
everal atvantguaoeplte RAURIIA HofEBrRLY sGrREHidlcd sBve Sl

The 15  assembity 70adre froviasd o ter Adotr A% MA@ LAS D0, NFThAl s §f Bhirdst!tgVer
cost conpared _to conventional electronic air cleaners. The housing
may be nmade t comecndional ¢lectronic air sleaners e whichethofelqutridal power sugiply sitsldreng
units, thus achieving a Qetter efficiency . w t hout over sizing. The
assenmbly is qGF‘Ealeerlgﬂme dreetly o heraleatiostatia Kiltenpells. det achabl y

nmounted on an air | i ' not .0 ch.of the limted 20
space avail abl e i n@ﬁq’é’ﬁé?é‘gﬁ@?ﬂ’gﬁﬁﬂa’%ﬁf“@%?ﬁyﬁ Ee%‘?ff"rﬂléﬂa? ?“ﬁg”ﬁ‘?{?t s
are | oCFChhd iy SsthvaGRARY D RlchfedOnd ABuRIICH b Whnfrof phndll RANEE
housi ng and assenbly al l ows ready access to the interior of the air
handl i ng @i t biddingampnagenndnt rsgstem of the airfconbitionwsd eyaémr whiedl/ Rruguaiglenser
cooling coils, which is necessary to be carried _ . out once, tw ce or
several ti mesmputeskon agyalhaf thy ancenditiering voem dontainiag e hitihagdlimsunit The
el ectrostatic,hfilter cells may be sinply renoved fromthe front (or rear)
of the h8USi ng 10, regardl ess of sequence. This facilitates checking

and repair of the é'?:ltxﬁ ' Ll E h ral e s in
t he housing all ow Fg‘r3 e\llvas ?1%%8?%%{1%% flﬂ%’%?@%% érsglsl}b?iasf ?its:%ﬁ&%rp%g %’g)lt}?g’g?n
situ, and thessepdr advahiagtosa f@tures @VEF c6MVenBONE electronis URP lcafieré0 TREDVE
the risk of electronic ggrts of the power supplies comng into 30 cont act

wi th wat et5 whassembly etrebe magufactured, iabsembledind inatalledat b dabver cost compared

9 . . .
to conventional electronic air cleaners. The housing may be made to measure to

suit the size of particular air handling units, thus achieving a better efficiency
without over sizing. The assembly is quite slim in its construction and when
detachably mounted on an air handling unit does not occupy much of the limited
20 space available in an air-conditioning room where the air handling units are
located. The detachable nature of the electronic air cleaner housing and assembly
allows ready access to the interior of the air handling unit for easy maintenance
of the evaporator and/or condenser cooling coils, which is necessary to be carried
out once, twice or several times a year, depending on the activity in the building.
25  The electrostatic filter cells may be simply removed from the front (or rear) of the
housing 10, regardless of sequence. This facilitates checking and repair of the
electrostatic filter cells. The drainage channels in the housing allow for washing
of the electrostatic filter cells in situ, and the separately located electrical power
supplies 70 remove the risk of electronic parts of the power supplies coming into

30  contact with water when the electrostatic filter cells are washed.



Referring to Figures 10 to 14 there is shown a nodified air cleaner
assenbly 100 in accordance with another aspect of the invention. The

assenbl y 100 conprises an el ongate substantially rectangul ar housi ng
110 and a plurality of renovable electrostatic filter cells 120. The
housing 1 10 has first and second 5 si d@, wal I's 111 and 112, upper and

| ower walls 113 and 114 and substantially open front and rear faces
118 and 119. The housing 110 differs fromthe housing 110 of
Figures 1 to 8 in tReferrimeto Figure§ 10h® d#édtemald shddid x amodified minektaner
allow the electrostatic filter cells 120 to be mounted i n and

removabl e f r orssarabliold¥)i inqiceondaneswith enethenaspeeti efdheanvention. {the gssembly t han
f the f t . of t h [ 10. F t hi t .
i ge edge 115 198 comEPtiseR enlpnebta TS GnAL cesting s heBea ot STALn

id d . [ ) il
SI de edge oftdthoQhblk Q?ecé@@{aﬁg?ﬁ?ﬁ é:éighl 2%03,2?? H{ilié%ﬁ’%‘r?uljd}" had ﬁﬁst 138 seddna

however, be appreci at or the opposite

side wall 312 sideywlalls 111 andoMEGigper bAd 16%er ¢tk nderand 114 end qubstagtially0 by
ot her neans which allow the 15 side wall(s) 111, 112 to be opened.

Anot her di f f eropendrant ang esar faves 1d82nd 1210 and t he housing 10 of

Figures 1 to 8 is that there is no partition in the housi nq 1%(31,, gnd t he
side wall's 11 Thethonsimgd! 10 ditigrs feom hehousing 1 101 kigures 1 toyindastone

si ngl e el ongat .1.CO ntnment for receiving the. row.oQf-.r

ol ot rost at e Gt sife SR 358 b oBendd R AN e <lfiohe SuRE PRI TiRg e
housing with I | hak f bl QOwAll re
conpartnents %c ﬂg%@k?g? t}g‘?]bé%%?}ggﬁ)?% g&%s‘i&?gglhrglégh o 6Igérngeisged Wi tlkrlma
side wal |l 10r shiter viranl fomithe frondor bear ef eheHowsingilt | @ WFon glgs purpose) the rear
renoval of the electrostatic filter cells 120. In Figures 15 to

19, there is sitamdgariddtditheside tallil 1 is pévasalheeonnsstedtie yn adjacentoidg efge
sccordance ui L) L BE Ve Lon ThG aseeroLY, 200 LS £ O A%l b,
and second . PPEFAEEIANE s Bl £11 SRUF i Bopdfe SR 1A 0pH R
Pousi ng. 210 Ui B e oo e o ta 4 et
10 tihe spieewali@) 11B132dabelopemgiened to all ow the electrostatic filter
cells 220 to be Another difference between the housing 110 and the housing 10 of
Figures 1 to 8 is that there is no partition in the housing 110, and the side walls
111, 112 and the upper and lower walls 113, 114 define a single elongate
compartment for receiving the row of removable electrostatic filter cells 120
20  although it will be apparent that a housing with one or more horizontal partitions
defining two or more compartments such as that of Figures 1 to 8 may be
provided with a side wall or side walls which can be opened to allow insertion or
removal of the electrostatic filter cells 120.
In Figures 15 to 19, there is shown another modified air cleaner assembly
25 200 in accordance with the invention. The assembly 200 also comprises an
elongate substantially rectangular housing 210 which receives a plurality of
removable electrostatic filter cells 220. The housing 210 has first and second
side walls 211, 212, upper and lower walls 213, 214 and substantially open front
and rear faces 218, 219.

30 The housing 210 differs from the housing 110 of Figures 10 to 14 in that



mounted in and renoved fromthe housing 210 through the opened upper wall
213 instead of through a side wall 211,212. For this purpose, the rear

| ower edge of the upper wall 213 is pivotally connected to the rear
upper edge of the rear 5 face 219 by one or nore hinges 230. As shown in
Figures 15 and 19, the upper wal | 2135is in the formof a rectangul ar
lid and may al so i ncorporate el ectrical connections 225 for the
renmovabl e el ectrostatic filter units 220. It will also be

appreci at ed t itht upper wall213ndnfter spentd tdelldvwube algc@adatimiilter cellsv20ytofhsr
different applications. For instance, it may also inc|lude one or nore 10

horizontal or meuntedan apdrremoved drome thenhersingd 19 thiengh thegp & %

I Vi ) d/ | urg | ' ' |1
056° In"the o MRnEREor trotgh 4one sOM AT, B e i bR, Beater kLR, °
1 114 - al.. | ' [
the 1 oner compl Bedipef SAIC2 0 i o Blflly combcled & B KAF Wpblrreddo e

of the housj ngfed 519 by one ditBordhgdsSZBONOAS sh@Sn @i Fiduges BS add 19 othé 4ippead
Figures 15 to 19 may I ncorporate nmeans for pivotally attaching one
si de of the howsll 243tie it ke foranbf afrectangulamlidiand hraayd Rlspgneerperaigs eleptrichle
enbodi nent of Figures 1 to 8. I t WH? be .appreci at ed t hat

vari ous nodi f i aneetiensyp oetheggmoyaple glectrostatiG HREINHS S Onhodi ment

e e Seor® v 5D TR AR e SRR R Bl

i nvention. For inst ons, Cco

el ectrostati c $4l 18 defbresit ﬁ@lfcﬂh&?sd Pt ﬁ}is%bﬂcé,eiﬁﬁﬁ@%{ssbfﬁﬁﬂmaem &emess i ed
Ir

for di fferent sizes of andling units.

11 @Al hdsizontal or vertical partifions definieg ewd oomare aompatteentsrfohmesiving f or
attachment to r%r\:vsaainrd/oqacrgljlllni'n?sg of removable electrostatic filter cells 220. In the case where
a horizontal partition is provided, the lower wall 114 may also be opened to allow
the electrostatic filtercells in the lower compartment to be inserted into or
removed from the bottom of the housing.
15 The modified housings of Figures 10 to 14 and Figures 15 to 19 may
incorporate means for pivotally attaching one side of the housing to the front of
an air handling unit as in the embodiment of Figures 1 to 8.
It will be appreciated that various modifications may be made to the
preferred embodiment described above without departing from the scope and
20  spirit of the invention. For instance, the number of partitions, compartments and

electrostatic filter cells contained within the compartments may be varied for

different sizes of air handling units.

25



unit of an air- condltlo%wﬁﬂwtem wherein the housing is adapted to

contain a 5 ﬁ“m trostatic filter cells and i ncl udes neans
for detachabl y he housing to a face of an air handling

unit, whereby ttffe ﬁouél ng |s at least partly detachable fromthe air
handl ing unit to allow access to the air hgndling unit. 2. An

el ectronic air cleaner housing according to claim1 wherein one side of 10
t he housing is ada Iﬁed to be pivotally nounted to one side of the air

handl i ng Sand an opposite side of the housing i s connectable to
t he opposite side of the air handling unit by rel easabl e attachnent
nmeans. 3. An el ectronic air cleaner housing according to claim2

wherein at |east ong 15 A@éf&ﬁ)&ﬁ)@&% é}r&\rﬁgﬁ,g%gf

sai d one side of theé houSing I'ng uni

el ectroni c ai I yfij QFH@ alfLQHﬁdlﬁgniﬁg %9&%@ SvHefeif [tRé Modsifg i€ hdiged® td"@@ﬁtﬁin”a
the rel easabl e attachnment neans Conprises at |east one | ocKing nenbe

nmount ed 20 5 onphamality ayfpedexttostatic ditep tellhanchimehideg nfeans dogdgactmbly mouhtmg
conpl enment ary | ocki ng. menber nounted on the air handling unit.
5.  An el ect r Bisihousing te |aefa¢fe¢f aroushanglling soitawhereby thmousing léfat lﬂa@ﬁmﬁﬂm to

5 wher ei n one roll er..nean nount ed a. .o of the
housing to 25 d%ggl?ag:?e hﬂ“htg@ pﬁélapﬂléng]w&orélo%@%g%toéﬂg ‘l"i ‘on in

which it is nounted on the face of the air handling unlt and an open
position in which said opposite side of the housing is detached from

the air handlipg unjhn diectnicoNr dleafshousing Aecctting to claimentheséh bie §ide of
10 the housing is adapted to be pivotally mounted to one side of the air handling

e B b oFHARGERY

unit, and an opposite side of the housing is connectable to the opposite side of the

air handling unit by releasable attachment means.

3. An electronic air cleaner housing according to claim 2 wherein at least one
15  hinge means is provided for pivotally mounting said one side of the housing to

the air handling unit.

4. An electronic air cleaner housing according to claim 2 or claim 3 wherein
the releasable attachment means comprises at least one locking member mounted
20 on said opposite side of the housing for engagement with a complementary

locking member mounted on the air handling unit.

5. An electronic air cleaner housing according to any one of claims 2 to 5
wherein at least one roller means is mounted on a lower part of the housing to
25  assist in moving the housing between a closed position in which it is mounted on
the face of the air handling unit and an open position in which said opposite side
of the housing is detached from the air handling unit to allow access to the air

handling unit.



6. An el ectronic air cleaner housing according to any one of the

pr ecedi ng cl ai ns mhereln,Lhe housi ng has opposed side walls, an upper

wal | and a | owe———"Wall, the housing defining at |east one compart nent

for receiving a removabl e el ectrostatic filter cells.

7. An el ectrg M{‘Rk“ m“\m housi ng ac%ordi ng to claim 6 wherein the
e n

housi ng has at spastition defini a plurality of conpartnents

wi thin the hou5| ng for receiving the removable electrostatic filter
cells. 10 . An el ectronic air cleaner housing according to claim
7 wherein said at | east one partition extends substantially

hori zontal | y bét weedn tlectzonie awatleaner ousing acduﬂmgetmgpeoma of tha)pmedmg

conpartments in, the housin ei vi ng up f
removabl e el ecClay8f yheep ?E’P"%@g S OEBgSGLA Side gfaﬂs a%HPB‘?re‘tY;ﬁ 6H

compar t mont - or "B tniied Sefite BLFaR ol bl B%ﬁﬁﬁ%rﬁtgﬁ’agscelv*f%’%%ﬁ% .
retaini ng the pSRBV-IN lbeshiofetédlsfilter cells in the conmpartnents.
20 10. An el ectronic air cleaner housing according to claim9 as

appended to claim8 wherein the resilient retaining nmeans are provided
on nenbers nounted to the partition and to the u&per and/or | ower wal |
of the housing/-  An elegtronicagir gleaner difusingi pcogrdingeto Gl fgwheres dheg t o

laim6 wh [ t. t f..the h o d
S0 h T ow | meer Dpiing AT bt 184K 008 partfion defintih  Blurdlisy B c OUSFF%P sowitpig hE "
12. el eCthBﬁHxﬁr‘gfdﬂre%@iﬁg%ﬁ iBE ABRERIaflc dher BSi g has opposed

si de wal | s upper wa ower vva Ining at | east one
conpartmentpfor 30 containing a plurality of electrostatic filter cells,

the housing bei ng so constructed
8. An electronic air cleaner housing according to claim 7 wherein said at

least one partition extends substantially horizontally between the side walls to
define upper and lower compartments in the housing for receiving upper and
lower rows of removable electrostatic filter cells.

15
9. An electronic air cleaner housing according to any one of claims 6 to 8
wherein the compartment or compartments have resilient retaining means for

retaining the removable electrostatic filter cells in the compartments.

20 10.  An electronic air cleaner housing according to claim 9 as appended to
claim 8 wherein the resilient retaining means are provided on members mounted

to the partition and to the upper and/or lower wall of the housing.

11.  An electronic air cleaner housing according to claim 6 wherein at least one
25  of the walls of the housing can be opened to allow insertion or removal of the

electrostatic filter cells.

12, An electronic air cleaner housing wherein the housing has opposed side
walls, an upper wall and a lower wall defining at least one compartment for

30 containing a plurality of electrostatic filter cells, the housing being so constructed



and arranged as to allow rennval of the electrostatic filter cells after
nmounting i.n Lhe—‘ar’reast one conpartnent. 13. An el ectronic
air cleaner accordl 12 wherein at |least one of the 5 walls of
t he housi ng ca mm Iow insertion or renoval of the

el ectrostatic f ¥ 14. Agqelectronic air cleaner housing
according to claim11l or cI aim 13 wherein at | east one of the walls
of the housing is pivotally connected to the 10 renminder of the housing
and i s novabl eafin@siedas t0 aRowReBOVAlWT theielebirestaticfilter cells aftec movsting i
filter cells can be inserted into or renoved fromthe housing and a

cl osed posi ti othe at least onel®mparispend| ect roni ¢ air cl eaner housi ng accordi ng
to claim 14 wherein at |east 15 one of the side walls is hingedly
connected to the remai nder of the housing to allow insertion and

removal of the f | ec}\éoe?éc%lohfc eIlH: Eﬁer%%&rﬁx g’ t8gilzﬁn§1?€vh9f‘elﬁ Q@lgast one/dF iR NY-

16. An el ect oni c eaner Ing to clarm 13 wherein the
upper 20  r Jwamerof\hﬁiel h@ﬁsmge;ahoyéldiﬁne& tbi A1usel| MsErtivnest eembwalt 6 the
remai nder of the housing to allow insertion and renoval of the

el ectrostatic életttestatiefilter cellam above or bel ow t he housi ng. 17.
An electronic air cleaner according to claim6 or claim12 wherein the 25
housi ng has an open front and/or rear face such that the electrostatic
filter cells n_angd renpv r et ayq of
t he housi ng. 14. ﬁ1|_18e ecﬁ??%laérctcieaﬂ?rcﬂgﬁm%l gg?{g & n})%rs&far%l g(i:]c%r(r)[élaﬁﬁ {3
claim 17 wher g f0Gt feast Oﬂ@"(‘ﬁltﬂg‘&tm (ﬁtthlserﬁﬁl%ngni@ ﬂl@éﬂaﬂ?'ﬁoﬂhé&e&%& gnéli ng
partition deflnlng upper and | ower conpartments for Teceiving upper
and | ower 1®Wsrephaind@faht Rosding bnd f mbvsble between an open position in which the

electrostatic filter cells can be inserted into or removed from the housing and a

closed position.

15.  An electronic air cleaner housing according to claim 14 wherein at least
15  one of the side walls is hingedly connected to the remainder of the housing to
allow insertion and removal of the electrostatic filter cells from a side of the

housing.

16.  An electronic air cleaner housing according to claim 13 wherein the upper
20 or lower wall of the housing is hingedly connected to the remainder of the

housing to allow insertion and removal of the electrostatic filter cells from above

or below the housing.

17.  An electronic air cleaner according to claim 6 or claim 12 wherein the
25  housing has an open front and/or rear face such that the electrostatic filter cells

can be mounted in and removed from the front or rear of the housing.

18.  An electronic air cleaner housing according to claim 17 wherein the
housing has at least one horizontally extending partition defining upper and lower

30 compartments for receiving upper and lower rows of removable electrostatic



filter cells. 19. An el ectronic air cleaner housing according to
claim 17 or clarm 18 ———wherei+n the or each conpartnent has resilient
r et ai ni ng neansf the 5 el ectrostatic filter cells in the
conmpart ments. I,mwmnmﬂmﬂumt r ost at ic air cleaner housing according
to claim19 V\,herel I ent g%ll ning neans are provided on a
menber nounted to at | east one hor| zontally extending partition and to
t he upper and/or |ower wall of the 10 housi ng. 21. An

el ectrostati c fitér llsaner housing according to any one of clains 6 to 20
wherein at | east one water drainage channel is provided in the housing for
drai ning away water used in washing the electrostatic filter cells. 15

22. An el ectrostatic air ¢leaner housing accorgj ng, t o, cl a 21 as

appended to 19 éﬂn‘?BCtH?mQ@lrcP ARRT 1 BOWHRE 8FFPT Wg%?]é’llmd i FagfdR hnel s

e LoV e oLl o kg bforfnneht b FsllE AR mifnd BF reRfhg 3¢ 207

el ectrostatd ¢ gisy, ﬁﬁ:rm(err&gﬂﬂmegmﬁgﬁ,%hﬁl ly as here| nbef ore descri bed
with reference to ures 1 to 8 of the acconpanying draw ngs. 24.

An el ectrostatic air cleaner housing substantially as hereinbefore

descri bed 25 with reference to Figures 10 to 14 of the acconpanyi n%)h
dr awi ngs. 20.  An electrostatic air cleaner housing according to claim 19 wherein the

-

resilient retaining means are provided on a member mounted to at least one
horizontally extending partition and to the upper and/or lower wall of the

10  housing.

21.  An electrostatic air cleaner housing according to any one of claims 6 to 20
wherein at least one water drainage chanmel is provided in the housing for

draining away water used in washing the electrostatic filter cells.

15
22.  An electrostatic air cleaner housing according to claim 21 as appended to
claim 8 or to claim 18 wherein the water drainage channels are provided on the
lower wall of the housing and on the upper surface of the at least one horizontally
extending partition.

20

23.  An electrostatic air cleaner housing substantially as hereinbefore described

with reference to Figures 1 to 8 of the accompanying drawings.

24.  An electrostatic air cleaner housing substantially as hereinbefore described

25  with reference to Figures 10 to 14 of the accompanying drawings.

25.  An electrostatic air cleaner housing substantially as hereinbefore described

with reference to Figures 15 to 19 of the accompanying drawings.

30 26. An electrostatic air cleaner assembly comprising a housing according to



25. An el ectrostatic air cleaner housing substantially as hereinbefore
descri bed with reference to Figures 15 to 19 of the acconpanying

ﬁgﬁg Egséccofgi HWU"“ Iml "mﬁm[ ostatic air cleaner assenbly conpri si n%Sa

any one of the ptecedi‘ng®clains and a pl ugality of renovable electrostatic
filter cells nounted in the housing. 27. An el ectrostatic air
cl eaner assenbly substantially as hereinbefore 5 described with reference
to Figures 1 tgnyPosd of i pre olirng anld awlo@lity of removable electbostatic filter

el ectrostatic air cleaner assenbly substantially as herei nbefore

descri bed wi t hcallsfeountedin the Boysings 10 to 14 of the acconpanyi ng draw ngs.
10 29. An el ectrostatic air cleaner assenbly substantially as

her ei nbef ore described with reference to Figures 15 to 19 of the

acconpanying dﬁ’/aW' N8R electrostatic air cleaner assembly substantially as hereinbefore

5  described with reference to Figures 1 to 9 of the accompanying drawings.

28. An electrostatic air cleaner assembly substantially as hereinbefore

described with reference to Figures 10 to 14 of the accompanying drawings.

10 29. An electrostatic air cleaner assembly substantially as hereinbefore

described with reference to Figures 15 to 19 of the accompanying drawings.



