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let in partlcul ar a slit outletfEMe ey

hi £h “r ecei ves, preferably in an
»pi'ping el ement provided with an air

_outlet‘/o t°o?ﬁgﬁ%t5 - fl'so callfg air vents, are located at the
end..of ’@m@huerﬂﬂbydlo gtogmgedelaf fair tredtnent; they are finally
onent ir flowinto a room or

erably provided with shut-off screens in

I éspo vingi=)r: dabsd dill eetiaasd amd
the | igRpsyRdch - g;ap.,,d)u'flbe ;&a@r

order; to be abl’'é to i'nst

probl ens of appearance:
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en| g wit hout any

o BiE ¢ outlets

that dirt collects otVstmusand dn Em#mmdbwtswbnmdwelmn kot itself
(in particular on thelednitadef ﬁy&ebﬁenﬁ&r e 38 69&38& f&éﬁu‘é‘-” are

rmstly formed of sh
roomair carried al
lateral flow of-

: :Erou contamina

i tadiiele PEGHGe mplin

r'00 M#fmsl pudhthe lzke
‘:_ 2« In known clean air systens air is passed through
U a .f;:.lter and directed. _&ow% -

romt he

Wh
¥ds to a

gethE aloe%ﬁ?l%g“"ltﬁ

_r

, to be kept free

;llary to

ensure that oontami.na.tada.:.:: does not b.eoma mixad

with the filtered air :l.nlthe_ clean area.

g_-}.a- Cpr R

This can be

achieved by, for example, di-cha:ging the filtered air

with a differential velocity profile.

In our "EXFLOW"

system this is achieved by discharging filtered air
with a higher velocity at the centre than at the
periphery in arxder to form a generally ocutward flow of
air out of the clean area, making it more difficult
for contaminated air to enter the clean area.

It is an cbject of the present invention to

' provide a c¢clean
the possibility

alr system which prevents or reduces
of contamination of a clean area by

unfiltered air but which does not require the filtered

autobed.hchargad

In accordance w.tth 'the “present invention, & clean
air system comprises clean air means for producing a
flow of clean air and for discharging the clean air
from an cutlet towards & clean area and a Coanda
effact device, located adjacent to the clean air
means, for :.nducmg mvmnt of air awvay from the flow
of clean a.tr

This Sheet Has Been R

| A WII




%Y [ RECEIVED 18/18 @B:36 1995 AT 5338694 PAGE & (PRINTED PAGE &) ]

particles (for exanple tobacco snoke) contalned therein settle on the
ceiling or wall in the immediate proximty of"thé air outlet or on the air
ottlet itself. This induced flow of roomair flows laterally onto the air
outlet and is then, in the i mediate prOXIH1ty of the air outlet opening,
carried al ong by the supply air flow whi ch®*Ts then |eaving the air outl et
and is treated and thus clean. ‘The said snears of dirt build up fromthe

air outlet opening aftery| Opgar i eFitia@l 0 tq,m @r 9 :iﬁ_j:_ n#! gction
bet ween about 8 and_15 cm -2- It ist Lo" ntion to
create an air outl eﬁiﬁfﬁﬁ‘%\ﬂiﬁ‘t FFQ‘?SFd"E)‘ of!e!a.? a-‘“I’ﬁl s obj ect
i s achi eved i n accosshibitei stxuly attachnant tmthe surface and is
deflected from the tangential direction to follow the
profile of the curved surface. By utilizing a Coanda
effect device in conjunction with a clean air system,
the deflected jet of airx ent:ains a portion of the
adjacent clean aix : 8 twardly-d;zected ;-
flow of air pway :

contaninnting air nust '“-qvexgm'the outward f£low
ofa:!.rmorde:toruchthecleanaru, and the
likelihood of contamination of the clean area by
unfiltered air can thus be significantly reduced or
aven removed. If the tangential jet of air produced
by the Coanda effect device is also clean air than the
effect is to enlargye the clean area.

Preferably, at least part.of tha periphery of the
outlet is provided with a Coanda effect device. 1In
one embodiment, substantlially the whole of the
periphery of thea outlet is provided with a Coaunda
effect device.

. In one ambodiment, a p.:.\.phezal wall extends

The coanda e:!tect dmce my;.; ompx:lu a plenunm
chanber which is attached to the exterior of the clean
air means and which houses a proﬁled convex surface
spaced apart from the exterior of the clean air means
by a gap through which a Jet of alr is blown by
application of air pressure to the plenum chamber. If
a pexipheral wall extends downwardly from the
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that at |east one sealing air outlet openlng, through which a part of the
supply. air fed to the air outlet flows, is attocated to the air outlet
opening in such a way that the sealing air flow |eaving there is present at
the housing and/or the adjoining air outlet installation wall or ceiling
region, preferably in accordance with t he“@0anda effect. This sealing air

flow forns an air cmq:d-phlqnotsthmgmﬁle&upbmphammm iandonhected
because of its presqerenal whil® oSt g ?;Lfdéf.{h&ﬁr refify the

installati on openin ff scree S prese at t a10|n|

instal | ation wal l %’8%#’ ‘%ﬁfd‘ﬁn&gaa *%y?di n

particul ar by i nduconwex| autfm @m&yrmtﬁdlbdqnthhclﬂe];wés into

contact with the reg-_imngugggiﬂ‘?: b r1 ot fAVdPidE @?gunoifol | ection
se I

of dirt can take place. T air Iow hus il orrrs a sealing
air wedge in the | afFPHER F‘i Eqmyepteatly nﬂ ot B4Re 4 v
outlet. In so far as:sbipooaeeueddrmﬂmeplem chamber.

By way of example only, spacific embodiments of
the present :anention il] B

Fig. 1 1! 3. SEQRSCS ‘
emhodiment of clean a:l.:r:_ m
present invention;

Fig. 2 is an inverted plan viaw of the clean air
system of Fig. 1;

Pig. 3 is an enlavrged oross-sectional side view
of a periphexral portion of the clean air system of
¥Fig. 1;

Fig. 4 :l.s a cross—sectional view of a tube
forming one of the components shown in Fig. 3

Fig. 5 is a cross-sectional side view of a second
enbodiment of clean air system in accordance with the
present invention; and

. Pig. 6 is a pcrspeativa view of a third _
embodiment of clean & g accordance with the

d.ance with the

" Referring FigaMtito 4, a firet

' embodiment of claan 'u:: oy-tun comprius a genexally
rectangular housing 10 which is secured to a ceiling
and which corresponds approximately in shape and size
ta'a clean arxea 12 below. In this particular
embodiment the housing 10 is supplied with air by
means of a fan 14 which passes air through a filter
assembly 18. However, any arrangement for producing

.- This Sheet Has Been Reﬂlaced .
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slit-shaped sealing air outlet openlng st prﬁy1ded on ei ther side of the
mgin air flow leaving the air outlet openrng-~so- that on either side of the
slit outlet and the adjoining wall or ceiling regions the said snears of
dirt cannot form In the case of a twi stedgQutlet the air outlet opening

for the main air flow is surrounded by an annul ar sealing air outlet
openi ng so that the 3coutpyt,pf clean aix may banaede The cdgan aiy ig(| et

and prevents the derdiidﬁugedftﬂr«gmml mh;agalupmﬁldtlelm tBacfioga 6f t he
said sealing air curg ?&fﬁﬂh’hﬂal sdkEdh ' éﬁmrbf Eﬂ: RemUif of the
I'S

air outlet in accorq w,th the_1nventi acconpani ed y an acoustic

i mprovenent. Accor di in the| form AL & geperahly ardlysdireqgted d

current of air.

Arzranged along the lower edge of each side of the
housing 10 is a Cocanda effect device 20. As best seen
in Fig. 3, each Coanda effect device 20 comprises an

chambez 21 formed by a shaped,
generally rectan which is
suitable f£ixing means.? % hous:l.ng is open
dowvnwardly and tha plenun oganing raceivas a Coanda
surface member which is convenieantly in the form of a
tube 24 of 100mm diameter which is secured in an air-
tight manner to the inner face of the plenum housing
22, e.g. by means of fasteners (not shown).

In this embodiment, the tube 24 is arranged such
that its longitudinal axis is located below the lower
edge of the housing 10 by approximately 12mm, but this
distance can be adjusted to suit the particular
circumstances. The tube 24 is also spaced from tha
housing by a distance of approximately 1l.25mm to
prxoduce a longitudinal gap 28 along each edge of the
housing 10. The gap 3jﬁ,#;::_;t¢4ggg_nt a preset

and 5IIII 1498 T Ay ,,r..._"_f

. every 100mm. Each pl.onun éqﬁalso aupplied with
pressurised air from a blower 32 via a filter 16. In
the draewings, only one blower is shown. In practice,
each Coanda effect device 20 may have its own blower
32 or a single blower 32 may supply all of the Coanda
effect devices 20. Alternatively the fan 14 may
replace the blower or blowers 32 and supply air to the

—_—
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that the sizes of the air outlet openlng and: he sealing air outlet opening
are di.mensi oned such that approxi mately ‘8096t~ 909 0f t he supplied supply
air exits fromthe air outlet opening and approximately 20%to 10% fromthe
sealing air outlet opening. It is partlculgrly preferable to have the air
outl et opening and the sealing air outlet Opening allocated to each other
in such a way that Comndsneffectulevigies wiisvthefikkex l1§.ai Fheve| ts mpeni ng

and the sealing air zgbg g Hgbf&J thip £RHAAA! SPRadK IERACeIES BRANS thal
nt

even in the case of s#{_zlfeh w&%;‘f herel glv\asal
Wﬁa ently

separation between t"ﬁ‘?
little or no turbul efcthecclosm atwanis tnczepseder abl e to have the sizes of

the air outlet opening a&ﬁ ﬁE&' Yk Fan Q4! 88t s@PEHSW od,nvﬂiéh'ﬁ%ﬁdé&e
slot size§ of the air out

the case of a slit GUFFEP“; p%%t heﬂgsﬁ:irt’%??r oui‘aeiné){a%\r,v ggdl "

sealing air flow adsubstanbiasbly wilforn welocity profile, resulting in a
clean axea 12. If present, the blower or blowers 32
is/axe also switched _on. Ahe. construation of the
Coanda effect deyicag.2ls kBl tangential jet
of alr moving pash theteuzved ¢ f
tube 24. !
of the tuba 24 and :oum 11;: pzo:hlc for a
considerable extent, by means of the Coanda effect.
This induces suction at tha surface of the tubs 24 and
also entrains upstream surrounding air. Thus, at the
periphery of the clean air systeam the Coanda effect
devices produce an outward flow of air, including some
of the clean air discharged from the outlet 19 of the
housing. -

Thus, at the periphery of the clean air systenm
there is a significant ocutward flow of air resulting
from the Coanda effect devices 20 which can
significantly reduce, or evan sliminate, the

Ny iz {‘gith extu'i.ox:,
: ediflow. of air produces
: SUERSE }jgy}any‘extarior air
mst overcome in ord.e: to 'antar the clean axea.

In addition by cont:oll!.ng and directing the
tangential jet the outward flow of air from the clean
air system is also controlled and directed and has the
effect of onla:g.tnlg' the clean area.

Fig. 5 shows a second embodiment which is a
modification of the first embodiment. The housing 10

Sheet Has Been Reﬂlaced
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such a way that stable jet separatlon 1s " _‘Ifn the formation as a

skit outlet, preferably two profile stri ps- f +re-t he housing are provi ded
whi ch bet ween t hem r ecei ve, in an adjustable nanner, the air piping rollers
-4- formng the air piping el enent, wherei? both profile strips are each
provided with a slit-shaped sealing air olUPTet opening and between the two
sealing air outlet dacddefiticarsts vhat btpth'er’@.ﬂtemﬂnentdbdtwlsh t he

air outlet opening. ﬁag %o Q%Q housi ng
conprises at |east one ?HS#%%'[ on opem n c erl ;_Efpll,ece shut - of f
cross- pi ece (shut - oPAaBarcwad -shaped
sealing air outlet Gﬂfmngdcﬂ.émslo m bamedvaltd thaomtpretﬂm@ the g
di stance from walls 34 instead of to the housing adjacent to the

outlet 19. The provision of the downwardly-projecting

' walls, which praefarably terminats at about head height
(@.g. 2.00m) xeduces tha l:l.kal:l.hood of contamination
by unclean air and enables anda effect to take

PAGE  18) )

‘housing 10 akuts a waJ.J. w. oY Thns, Coanda effect
devices 20 are only provided on the reswaining three
sides since no outward flow of air is possible along
the fourth side because of the presence of tha wall W.
This embodiment could also incorporate the
modifications of the ssgond smbodiment, namely the
downwardly-projecting walls 34.

. The inventiocn is not restricted to the details of
the foregoing embodiments. Foxr example, the apparatus
for producing clean, filtered air need not be the sama
as that described, but can be any arrangament which

combination with the Coanda aﬂect dovicel as
describaed.

Also, the curved surface nead not be formed by a
tube 24 since only a portion of the surface of the
tube is responsible for the Coamkia effect. Thus, the -
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this shut-off screen. The sealing air outlet opening is forned between the
i st al-l ati on openi ng cover cross-piece and the inner wall cross-piece. In
so far as the air outlet is formed as a slit outlet, the two profile strips
are each provided with an inner wall crossgplece mhlch receive the air
I ping rollers betwe min a cIa pi NQ £ orof| re
Brgf e?abl y acted ug&‘?gﬂy;je%x bs z¢ SR : v.vggi%a 9‘? K
hold the air pipin ' EAD: B LR er. In order to
of mitually

ensure that, for € _

adj acent air pipin nt of dirt snears
it is preferable to provide e : arr outl et

openi ng(s) is/are forned with no |nterrup 1"ar -the_longitudina
direction. A through-going sealing air ‘Curtai-A-thereby ari ses whereby the

dirty snmoky air is prevented from bl ow ng
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-5 against the device, even in partial sections. “Accor di ng r\fr\a«iutl\
enbodi nent of the invention in a.formation as-a slit outlet with two

profile strips formng the housing it is provided that betvve% g’

profile strips the air piping elenment is re elved |n a clanp ”’ IH"I

wherein the air piping element is preferabl™ by ai r piping rlol Isers.

The air piping el ement conprises both.k 417 ._ ning and at |east

one sealing air outlet openi ng.. The ieBas penl ng i s disposed

next to the air outl&t openin A . N .

| eaving there is present * B3 FHRAD §1T, FeRDs

opening installati ontanlj::dﬂuuiﬂld unglgg he

Coanda effect. It C%he cloana:l.:f:oman tlgg a.cl-anu-eaand
a Coanda effact dev:.ce, loca.ted adjacant to the clean

. air means, for inducing movement of air away from the

flow of clean air.

2. A clean air system as claimed in claim 1,
wherein at least part of the periphery of the outlet
is provided with a Coanda effact davice.

T 3. A clean air system as claimed in claim 2, in
which substantially the whole of the periphery of the
outlet is provided with a Coanda affect device.

4. A clean air system as claimad in any of the

preceding clains, who::oia the glean air means

5. A clean air system as claimed in any of
claims 1 to 4, wherein the Coanda effect device
comprises a plenum chamber attached to the exterior of
the clean air means and which houses a profiled convex
surface spacaed apart from the extexrior of the clean
alr means by a gap through which a jet of air is blown
by application of air pressure to the plenum chamber.

" 6. A clean air system as claimed in claim 5,
comprising a peripheral wall extending downwardly from
the periphery of the outlet, ths plenum chamber being
connectad to the wall and the gap being defined
betwean the profiled convex sn:face and the wall.

Thns ‘Sheet Has Been Relilac
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preferably be provided that the air piping roIIers conprise th
opening and at |east one sealing air outlet opening. In accord ﬂ",mi EE"'”III
further ermbodi ment the air pipi ng el ement can be provided W|th *
air outlet openings which conprise the airagutlet opening between them I

the case of a round or_squgre_air_outlet, | iculargin the case
twisted outlet: witHPEEEH J'ﬁ‘ﬁ)flﬁ" i M ﬁsﬂ 31 |on

openi ng edge and/ oL. tle eni ng edge, S

preferably provi ded #af g LY ﬁf#‘a?{ent to t he
shut-of f screen ring, m t“ =i as an
annul ar slit and whe® m#é-seﬂ fore

air outlet. openi ngs tube tdxe p:immédldn Wﬁnnuhacﬁﬁhdr.f or the sealing

air curtain 9. Aclmuraystcn as ¢laimad in any of the
' preceding. claima, wherain & common source of

pressurised air is discharged from the outlet towards
the clean air and from the Coanda effact device.

10. Lcleanuraystnnuclaimedmanyoi
claims 1 to 8, coumpriaing a £ixrst source of
pressurised air to be dischargad from the outlet and a
sscond source of pressurised air to be discharged from
the Coanda effect device.

1l. A clean air system as claimed in any of the

preceding claims, wherain the (‘.oandn effect device

preceding clai.ms, whoxel.n the s.i.:o a.nd shape of the
outlet correspond gene:l:l.lly to the size and shape of
the clean area.

. 13, A clean air system substantially as herein
described, with reference to, and as illunatrated in,

the accompanying drawings.
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-6- therefore fornms an outer outlet region V\/rir__ h extends around the tw sted
oytl et and there prevents the lateral flow-of<dirty roomair against the
device. This annular slit should not be confused with conventional air
outlet slits for the conventional ventil a;i 0 '0f & roomsince its primary
obj ect is not the supply of room alr to ven i Fat- he.roomor the |ike but
to avoid the said d|rt col : ik openi ngs, which do
not serve the seallf in.air flow, are
fornmed in the sai J-or ckrcul ar.
According to a fu o e ovi ded that the
air piping element is foln@la‘lm a&%ﬂ ug| §1&, b8} tfom
preferably associ at : thexed to

ol lScRafgiiy
i vidos at. ?Zﬁsfroﬁgiﬁa@ﬁ? a9, ) gk "kl TR
effaect J.cc (20] is located adjacent to the
clean d.r means about the whole or part of its
pariphary, and :I.nduces movement of air away from the
flow of clean air. Aany pomtially contamination air
mast thus overcoma the outward flow of air in order to
reach the clean area (12). therehy raducing the
likelihood of contamination of the clean area (12}.

t asBeen laced
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opening for the main air flow and the s ng,alr out | et opening. This

di yi sion which can be carried out with s | e"means | eads to the base plate
opening formng two regions, wherein the main air fl ow i ssues from one of
themand the sealing air flow fromthe other. The air conducting el ement
preferably conprises an air piping mall ; s the base plate
opening in the manner wal | can extend
inclined to the pl.a : responding air
outl et directions# e and the
directions of the se& there is no
90[err] angle but an acute angle

already descr

air piping wall passes )
5E ) 10
% 4
L A—18
20 T T _20
~ A9 -«
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RN A

t hrough t he base pl ate openi ng and overlﬂd a;xe i¢ regi on of the base
pl.at e openi ng, wherein between the overlapplng~port|on of the air piping
wal I and the overl apped edggeregi on of the base plate openi ng, the sealing
air duct is forned. The air when viewed in the
air flowdirection - i | aps an edge
regi on of the base ( " o Meaasificamadd '
air. The directi : RS = A T er— he pl ane of

the base plate s&:#ilid}faae=te : ~ ¥ |y gt an
adjoining air outlewg; 4L . ~qy § sinple
fixing of the air c@ndgEsng ; i L& ‘ lon slit
which [ies at a di s§ange , [opig: = Ui - gchiit he edge
regi on of the base | e openi ng engages Th or ' et seat.
For the purpose of {i the air conducting el enent is br ¢ t to the
edge region of the pl ate opening in such-a way :

20 a0

22
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that the edge region enters the receptid3j4gf

1)1

& his | eads to a socket and
cl anp seating. Through the spacing bet weeh “tHé reception slit and the air
piping wall, the sealing air duct is forned between the air piping wall and
t he associ ated base plate portion. A plurality of base plate openings
provided with air conducting el enments. are. prgfetaghly provided at the base
plate. Their nunber, arfPngggent el 3 ' ent, direction and
inclination of th . :each air conducting
el ement is deternt direction. In
order to achieve a 5% a plurality of
base pl ate openi ngs I ncl i ned

s

_This Sheet Has Been RTilaced :
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air pi pi ng el ements of air conducting: elqggg,’ such. a way that the
entire air flow obtains a tw st (eddy) - gs illustrate the

invention with the aid of two enbodi ments and shomr Figure 1 a
cross-section through a slit outlet, Flgure 2-” a cross-section
through a twi sted outlet in a schemat i c a
cross-section-through a S|It outlet further

enbodi nment , Flgure‘ ; di nents of air
outlets formed as.t conduct i ng
el ement of the air “o#tl: : a partial
view t hrough the air conducting Figure 9
partial view showi ng the fixing of th. enent on a base
pl at e.

W,

i —
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Figure 1 shows an air outlet 1 which is fornmed as a &i - ? tlto aced 7.
cogprises a housing 3 which is fornmed of two profil éﬁbgg? e page

proflle strips 4 are held together by .nmeans of sprlhggg&%

L REPLAC ENE%HTSHEETS SG

&;p%;d 2.

broken line in Figure 1) in such a way that they re é%%% ----- é‘ﬁ?ﬁﬁ :?
element 7 -9- provided with an air ogtlet openin en t & lntgl?é """

Clanping'nanner The air piping elenggi Z 1S forned of IuraLL} of

piping rollers 8 lying agai nst each R Rg&@\ﬁl-"ﬁ.??é% ”51--?6
strip 4 conprises a rear cross-piece 9 which nerges |nto a n1dd|e :
cross-piece 10 mhlch § gonnec ed_as piece to eral- _cr.oss plece 11.

The | ower end of. the dHF?sSP s%“833§é°fo ﬁéP&S? %ﬁtgisﬁnlﬁéfallatlon

openi ng systems and in particular, but not exclusively; to

clean air systems for use in operating theatres,
pharmaceutlcal product manufacture, semlconductor T
manufacture and the like. _ _ .;J

23

In known clean air systems a1r is passed'th;ough
a fllter and dlrected towards an area to be kept&free
from contamination (a "clean area")

In known clean air systems it is necessary'to
‘ensure that contaminated air does not become mixed
with the filtered air in the clean area. This can be

"achieved'by, for example, discharging the filtered air
with a differential.veloeity profile. In our "EXFLOW"
system this is achieved by discharging filtered air
with a higher velocity at the centre than at the
periphery in_order'to form a generally outward flow of
air out of the eleanharea; making it more difficult
for contaminated air to enter the clean area.

It is an object of the present invention to

" provide a clean air system which prevents or reduces
the possibility of centamination of a clean area by
unfiltered air but which does not require the filtered
air to be diséharged at different velocities.

It is a further object of the present invention
to enlarge the size of the clean area. _

In accordance with the present invention, a clean
air system comprises clean air means for producing a
flow of clean air and for discharging the clean air
from an outlet towards a clean area and a Coanda - .

- effect device, located adjacent to the clean air
means, for lndUCLHg movement of air away from the flow
of clean air. '

This Is the replacement sheet
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covering cross-piece 12 (and/or installation opening shut-off cross-piece).
The inner wall 13 of the middle cross-piece 10 lies opposite and at a

di stance froman inner wall cross-piece 14, which is -curved in a concave
manner to the rotational centre 15 of the air piping roller 8 and in the
root region 16 of the installation openijg -cover 12 ext ends approxi mately.
parallel to the outer contour 17 thereof. The distance between the inner
wal | cross-piece 14 and the mddle cross-piece 10 is maintained by thln

wal | ed di stance crosgy picksfisl & MhAIEI ik facieShety o iy A@ﬂff de slit
outlet 1 - theselFEaC|ng Cross-pieces 18 are provided regu paced It

i s feasible t ha@ifth@NsH Rastsd GPWexk s faserr ohgiate ofs aa}rﬁj i nner wal |
cross- pi ece ‘14 mMﬂ”ﬂa(&mr@%ﬁﬁdﬂlﬁmdﬂQWQﬁhe audzefraw la&i Yidt can also

e 100900 Pt S W el i S 1

: profile of the curved surface. By ut11121ng a Coanda
effect device in conjunctlon with a clean air system,
.the deflected jet of air entrains a portion of the
adjacent clean air and produce an outwardly;directed :
flow of air away from the clean area which may be
controlled and directed. Any potentlally |
contaminating air must thus overcome the outward flow
of air in order to reach the clean area, and the
likelihood of contamination of the clean area by
unfiltered air can thus be significantly reduced or
eﬁen'removed. If the tangential jet of air produced
by the Coanda effect device is also clean air then the
effect is to enlarge the clean area.

Preferably, at least part. of the periphery of the
outlet is prov1ded with a Coanda effect device. 1In
one embodiment, substantlally the whole of the .
periphery of the outlet is prov1ded with a Coanda "
effect device. . : '

In one embodlment, a peripheral wall extends
downwardly from the periphery of the outlet and the
Coanda effect device is located at the lower edge.of
the peripheral wall. ' _

| The Coanda effect device may comprise a plehum _
- chamber which is attached to the exterior of the clean -
air means and which houses a profiled convex surface
spaced apart from the exterior of the clean air meeps
by a gap through which a jet of air is blown by
application of air pressure to the plenum chamber. If
a peripheral wall extends downwardly from the
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di spl acenent.

- 10 - Because of the spacing bet ween the inner wal |

cross-piece 14 and the mddl e cross-piece 10 and the root region 16 of the
i-nstal [ ation opening cover cross-piece 12 a sealing air duct 19 is forned
there which ends in a sealing air outlet opening 20. Each air piping roller -
8 conprises a circular cross-section w_gh recesses 21 which cooperate wth
correspondi ng burls 22 of the inner wall cross-piece 14 in a | atching

manner. The ai r PBFpPRGIVoEeithe Ioadleits the3plepae ¢hambere dsh cormectsd ch
are connected t@oeaal @bhar Ay 't‘?x%”?a%f 1150 Bl Wdld Ble to/eeS thleSCES 23 or 24.

The Iongltudlnal croied piece 23 is

| ongi t udi nal

ormed-as_a oval. hollow cross- plece t he
convex surface and the wall. The profiled

convex surface preferably extends below the level of
the outlet (or the lowest level of the wall, if
present) and may conveniently take the form of a tube
or pipe secured in'the plenum chamber. |

'~ By way oftexample only, specific embodiments of

the present invention will now be deecribed, with

reference to the aocompanying drawings; in which:-

Fig. 1 is a cross-sectional side view of a first
embodiment of clean air system in accordance with the
present'invention,

Flg. 2 is an lnverted plan view of the clean air
system of Fig. 1; R _

Fig. 3 is an enlarged cross-sectional side view
of a perlpheral portlon of the: clean air system of
Fig. 1; _

Fig..4 is a cross-sectional view of a tube
forming one of the components shown in Fig. 3;

' Fig; 5 is a cross-sectional side view of a second

embodiment of clean air system in accordance with the

present invention; and
Fig. 6 is a perspective view of a third

- embodiment of clean air system in accordance with the

present lnventlon._
Referring firstly to Flgs. 1 to 4, a first _
embodiment of clean air system comprises a generally_

rectangular housing. 10 which is secured to a ceiling
‘and which corresponds approximately'in shape and size

to a clean area 12 below. In this partlcular

' embodiment the houSLng 10 is supplled with air by

means of a fan 14 which passes air through a filter
assembly 18. However, any arrangement for produclng
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Cross- piece 24 lies apprOX|nater dlanetrlcally opposite the Iongltudlnal
cross-piece 23 and forns a peripheral wall portion 25. Between the.

Iongltudlnal

whi ch issues into an air outlet opening 27.

cross-pieces 23 and 24 an air through-flow duct 26 is forned
For operation.of the air outlet

1 this is installed in a corresponding.jastallation opening of a ceiling or -~
a wall of a roomto be ventilated wherein the outer sides of the two
i nstal | ati on op8Ri RBLBBYePicFdganppiteBayobrepgedsmodtn ¢liearo adme is

instal | ation WaJiJi.scRai:geW ehroughl % Qkaf:taﬁgﬁ!lBE" batlet thetdlel fod & 1

| ssues nDstIy (80% t

ir th

duct 26 and issues out

0
of the air outl tPSﬁ §£§7sFﬁeﬁﬂelg|488F ﬂgwﬁL f0 $848BeWhe upon t he
air piping roIIELgpasltnohhenforﬂeofta generhdily dbwnwamd&@#ﬂume&tedflow
28). The. renalnéggrgﬁrtbgnagg096to 10@6of t he supply air

Arranged along the lower edge of each side of the
housing'lo is a Coanda effect device 20. As best seen
in Fig. 3, each Coanda effect device 20 comprises an
elongate plenum chamber 21 formed'hy a shaped,

-generally rectangular plenum houSLng 22 which is

secured to the housing 10 by bolts 23 or any other
suitable fixing means. The plenum housing is open
downwardly and the plenum'opening receives a Coanda
surface member which is convenientlylin-the form of a

~tube 24 of 100mm diameter which is secured in an air-

tight manner to the inner face of the plenum housing.
22, e.g. by means of fasteners (not shown).

In this embodlment, the tube 24 is arranged such
that its longitudinal axis is located below the lower

edge of the housing 10 by approxlmately 12mm, but this

distance can be adjusted to suit the particular
circumstances. The tube 24 is also spaced from the
hous;ng by a distance of approxlmately 1.25mm to
produce a longltudlnal gap 28 along each edge of the
housing 10. The gap 28 is maintained at a preset
spacing by mean of shims 30 (see Flg. 4) 1.25mm thlck
and 5mm wide secured to the surface of the tube 24

‘every 100mm. Each plenum is also supplied with

pressurised air from a blower 32 via a filter 16. in
the drawings, only one blower is shown. In practice,

- each Coanda effect device 20 may have its own blower

32 or a single blower 32 may supply all of the Coanda

| effect devices 20. Alternatively the fan 14 may

replace the blower or blowers 32 and supply air to the

This is the replacement 8
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quantity) passes through the sealing air ducts 19 and exits fromthe
sealing air outlet openings 20 in such .a way that the sealing air flows 29
formed in this way are present at the housing 3, that is, at the _

instal lati on openi ng cover cross-piece 12 and al so at the adjoining
installation wall or ceiling regions. This takes place preferably in
accordance with the Coanda effect. Thef?%hling air flows 29 prevent room
ai ' dirt: s'rr??r_s o‘ddndaﬂlgz_ﬂﬁdif aiel\aiwiﬁlsat tHe ﬁm/t%&é X6 or _-rli_iafa)lﬁ byvo 4
i nduction effect) settlin -t installati or ceili regi ons an

on the housing .eqéléﬁﬁ'ﬁﬁ %I}‘r&ﬁ}? ?Qra aoﬁfgé:ec\ﬁdiﬁ‘ﬁec%seé? air flows 29
a stable jet semsapptlicd arithesfilttetededns, thut idflithejuard ) dise dolawt i X
together. In or |.ev B Lrﬁggﬁ[ jons the sizes of the air

out| et openi ng g)(?f and t keaagle(;alx‘ltér%g :Jé(’:erl oy estaéc_idpen_i ngs 20 and the associ ated
vol une flows of the fdl Mags theodas hds mvidahed e whidworovides

adapted to- a generally downward flow of filtered air having a
substantially uniform velocity profile, resulting in a .
clean area 12. If present, the blower or blowers 32
is/are also switched on. The construction of the
Coanda effect devices 20 results in a tangential jet
of air moving_past the curved convex surface of each
tube 24. The jet is strongly attached to the surface
of the tube 24 and follows iﬁs'profile for a
considerabie extent, by means of the Coanda effect.
This induces suction at the surface of the tube 24 and
also entrains:upstream surrounding air. Thus,_at'the
petiphery of the clean air system thé_Coanda effect
‘devices prodﬁce an_outward_flow of air, including some
of the clean air dischafged from the outlet 19 of the
housing. -

_' Thﬁs, at the periphery of the clean air system
there is a significant outward flow of air resulting
-from the Coanda effect devices 20 which can |
signifiéantly'reduce, or even eliminate, the
contamination of the clean air with exterior,
unfiltered air, since the outward'ilow of air produces
an outwardly directed:current which anylexteridr air
must overcome in order to enter the clean area.

In addition by controlling and directing the
'tangential jét the outward flow of air from the clean
~air system is also controlled and directéd and has the
effect of enlarging the clean area. _' '

: Fig. 5 éhows a second embodiment which is a
modification of the first embodiment. The housing 10
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each other. - Figure 2 shows a further enbodi nent of an air outlet 1 which is.
formed .as a twisted outlet 40. It conprises a pipe-shaped housing 3 which
merges into an installation opening cover cross-piece 12 which is forned as
a shut-off screen ring 41. Adjoining the shut off screen ring 41 lies a
sealing air outlet opening 20 which is: orned as an annul ar slit 42. The
annul ar_ slit 42 is formed from an annul I.nner-wall cross-piece 14 '
together with the pdeatabaﬁeuohmhatngfsthEufuhstnambpdaneannbh&rlalr pi pi ng

element 7 is prgaaggsﬂowgﬁp k; g;dtea L9enf gr HB%QQ::B& agié%ﬁltig}ga outl et

openi ng - alr outl et og
housing 3 an alPlﬁpﬁrnyaéﬂeﬁénﬁlgsgc&ﬁcbesp¢GV|d Buﬁmtﬁhﬁwp§ﬁ§é

effect devices 20 are secured to the outer face of the
walls 34 instead of to the housing adjacent to the
outlet 19. The provision of the downwardly-projecting
- walls, which preferably terminate at about head height
(e.g. 2.00m) reduces the likelihood of contamination
by unclean air and enables the Coanda effect to take
. place lower down. '

The embodiment of Fig. 6 is very s;mllar to the
eﬁbodlment of Fig. 1 except that one side of the
housing 10 abuts a wall W. Thus, Coanda effect
devices 20 are only provided'on'the remaining three
sides since no outward flow of alr is poss1ble along
the fourth side because of the presence of the wall w.
This embodiment could also incorporate the
modifieations of the second embodiment, namely the
downwardly-projecting walls 34.

The invention is not restricted to the details of
the foregoing,embediments. For example, the apparatus'
for producing clean, filtered air need not be the same
as that described, but can be.any'arrangement which
produces a flow of clean, filtered air. Moreover,
~although in the embodiments described the velocity of
the discharged clean air is substantlally constant it
is possible, if desxred, to use a differential
velocity proflle (e.g. as in our "EXFLOW" system) in
combination with the Coanda effect devices as
described. _ '

Also, the curved surface need ﬁot be formed by a
tube 24'since only a portion of the'surfece of the
tube is responsible'for the Coanda'effect.'“Thus, the
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bl ades 46 which inpart the desired twist to the air flow The largest part
of the supply air 30 leaves the air outlet openings 43 and 44 in the form
of amainair flow 28. A |lesser portion (10%to 20% of the supplled supply
air 30 |l eaves as the sealing air flow 29 fromthe annular sealing air

outl et opening 20 in such a vvay that |t-7s present. at the shut off screen
ring 41 and alsq at t n|n | lation wall, or ceiling regjons (not
shown).. The | at ;iar edtrﬁ q WEh A RERTLIRM 138Gk IRR dfFiC
particles to thmmﬂm:maé e&he amdinitlesf smtdmlanxrapiined) ons of dirt can
occur. Figure 3 shows a further enbodinent of an air outlet which.
substantially corresponds to the enbodinent in Figure 1. Details of the
description of the embodi mere=sf=Frgare=¢=mikk=tkerefrore=be=onitted. Figure
3 merely deals with the difference conpared to the enmbodinent of Figure 1
in that the housing 3 is forned of profile strips which receive the air
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pi ping elenment 7 directly between themin a clanping manner. No inner wall
cross-pi eces 14 and spacing cross-pieces 18 are therefore prOV|ded The
difference further consists of the fact that the air :
conprises not only the air outlet Opening 27 but al so 4"“"'“@ "I “mlet
opening 20.- The sealing air outlet opepgng 20 |lies next stocthe avr sout
opening 27 and is separated by neans of a cross-piece 51. The air piping
el enent 7|spmﬁmamyfommdfrmna Q&Hﬁ[ﬂwahtyofaw pi pi ng
rollers 8 disposed in a row. The cross-piece 51 separates the air

t hrough-fl ow duct 26_fromthe sealing air duct 19 formed at the air piping
el ement 7. The sealihg afrciesay 25T 8¥5teH Fﬁ@P§éﬁFPEgcﬁﬁﬁnoﬂ%FePeéﬁén|ng

20 ensures thatfge gro8usohyest fDBwabftBEeQﬁuéi.ﬂgaﬁd for discharging
' the clean air from an outlet towards a clean area and

~a Coanda effect device, located adjacent to the clean_
: alr means, for inducing movement of air away from the
flow of clean air.

2. A clean air system as claimed in claim 1,
wherein at least part of the periphery of the outlet
is provided with a Coanda effect device.

' 3. A clean air system as claimed in claim 2, in
which substantially the whole of the'periphery of the
outlet is provided with a Coanda effect device.

4. A clean air sYsteh as claimed in any of the
preceding cléims,'wherein the clean air means
comprises a peripheral wall extending downwardly from
the periphery of the outlet and the Coanda effect
device is located at a lower edge'of the peripheral
wall. . _ o

5. A clean eir system as claimed in any of
claims 1 to 4, wherein the Coanda effect device
comprises a plenum chamber attached to the exterlor of
the clean air means and which houses a profiled convex
'surface spaced apart from the exterior of the clean
air means by a gap through which a jet of air is blown
by application of air pressure to the plenum chamber.

o 6. A clean air system as claimed in claim 5,
compr1s1ng a perlpheral wall extendlng downwardly from
the periphery of the outlet, the plenum chamber belng
connected to the wall and the_gap being deflned _
“between the profiled convex surface and the wall.

7. A clean air system as claiﬁed in claim 5 or
claim 6, wherein the profiled convex surface extends_

IWBBmeMMmmm%t
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the air outlet and/or the adjoining air outlet install atiM
regi ons can occur. According to a further non-illustrated enbodi ‘“
corresponding to that of Figure 3 it is.also possible that gm“m‘“\\“‘\\\

el enent conprises not just one sealing air outlet opening 2

sealing air outlet openings 20, between which the air outlet ‘opening 27 is

di sposed. Figures 4 - 6 each show a top9V|em/of di fferent enbodi nents of
air outlets 1 wbeltbwathef deved af thiesbatlet! loat Tl loWeet dartelc@ri se a
housi ng, which 'l:ﬁ pgv%é_ rably box-shaped, and which has-a base plate 60. The
base plate 60 has a é pl ate opening 61 -passing through it to.which a
respective air condudti né cleamnaid? system a:satcéd.:.nﬁeba:marﬂn@ﬁ ndi vi dual

base plate Openbﬂﬁimgl 5l r@_oeaﬁgtl 2 (1?‘ Rl b fhce thm%r slr%dl al

arrangement and the-aif con el ement s pro uce an al
extendi ng i n antpbel Prepipensecurgd; instde Mlenumwhasber. The a|r |s

therefore supplied t9.th@ clean air system as claimed in any of the
a preceding claims, wherein a common source of
pressurised air is discharged from the outlet towards
‘the clean air and from the Coanda effect device.
'10." A clean air system as claimed in any of
claims 1 to 8, comprising a first source of '
preseurised air to be discharged from the outlet and a
second source of pressurised air to be discharged from
the Coanda effect device.- |
11. A clean air system as clalmed in any of the
- preceding clalms, wherein the Coanda effect device
produces an outwardly directed Jet of air which
entrains a portion of the clean air dlscharged through
the outlet. ' ' . S
' 12. A clean ai:'system as claimed in any d: the
preceding claims, wherein the size and.shape'pf the |
outlet correspond generally to the size ahd shape of
the clean area. : : '
13. A clean air system substantlally as herein
descrlbed with reference to, and as lllustrated in,
the accompanying drawings.
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i nsi de of the box-shaped housing and then | eaves by way of the base plate
openi ngs 61 under. the influence of the air conducting el ements 62. The air
conducti ng elenents 62 bring about, in association with the associated base
pl at e openi ngs - - 14 - 61, a di vi si on of the respective air flows into a
main air flow and a sealing air flow Wih the aid of Figures 7-9 the nore
detail ed construction of the air conducfing elenent 62 and of the
arrangenent thereof in the region of t BBSERAGACt i ve base plate opening is

shown.” Figure 7 shows a top view OEL@mah&chng@# ng element in.the
direction of the arrow 63 of Figure 8. FIgure ows a sectional view

t.hr ough the air conducting etenent 62 along the I'ine VIII-VIII in Flgure 7.
: A clean air system comprises means (14,18) for

producing a flow of clean air and for dlscharglng the
~ clean air from an outlet (19) towards a clean area. A
' Coanda effect device (20) is located adjacent to the
clean air means about the whole or part of its
periphery, and induces movement of air away from the
flow of clean air. Any potentlally_contamlnatlon_alr
must thus overcome the outward flow of air in order to
réach the clean area (12), thereby reducing the
likelihood of contamination of the clean area (12).

Figure 1
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The air conductlng el ement 62 conprises an air piping mall 64 which has a
curved region 65, a level region 66 and a tangent-bent region 67. A kind of
trough is thus formed. Inside the trough transverse cross-pieces 68 are

di sposed parallel and spaced fromeach pther. The air piping wall 64 and
the transverse cross-pieces 68 preferabty consist of plate- shaped mat eri al
in particular sheet netal. The fixing of the transverse cross-pieces 68 to
the air piping wall 64 can be achieved by neans of sol dering. The
conducting elenent 62 illustrated in Figure 7 conprises four transverse
cross-pieces 68. However, it is also possible to provide only front face
transverse cross-pieces 68 as only two transverse cross-pieces 68, or also’
a larger number. If the enbodinments of Figures 4 - 6 are considered

di fferent variations can be seen, that is air conducting el enents 62 with a
di ff erent- nunber of transverse Cross-pi eces 68. :

/19__ . ' - &

FIG. 1
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Figure 8 shows that with spacing, in particular regular spacing, to the

t angent - bent region 67 of the air piping wall 64 a reception slit 69 is
provi ded in each of the transverse cross-pieces 68. The width of the
reception slit 69 corresponds to the thphckness of the base plate 60. In
accordance wth Figure 9 the air conductTing elenent 62 can be fixed by
sinpl e socket fixing to the base plate 60. It is thereby brought to the
base plate opening 61 in such a way that an edge region 70 of the base

pl ate opening 61 enters into the reception slit 69. A press fit can thereby
preferably be achieved. Since the reception slit 69 extends spaced to the
t angent - bent region 67 of the air piping wall 64, a sealing air duct 19 is
t hus. fornmed between the edge reglon 70 of the base pl ate 60 and the

t angent - bent regi on 67 : :

28 20

20 | {28 - |
| | 24 22

22 |
~24

28 24

FIG. 2 2{: .
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of the air piping wall 64. This sealing air duct conprises at its end a
sealing air outlet opening 20. Through the air piping wall 64 of the air
cohducting el enents 62 the base plate @ening 61 is thus divided in two
regions and nore precisely into the sealing air outlet opening 20 and the
remai ning part whichh fornms an air outl et I NQ27 for the main air flow
The sealing air flo dﬁel gnated in Fi m %t h the reference nunber 29
and the main air - fl the reference nunmber 28. In order to allowthe
sealing air flow 29 enter the sealing air duct 19 the reception slit 69
extends not to the | | region 66 of the air piping wall 64 but naintains

a separation wi-th-r ct this. E@Qhernore the receptlon slit 69 or the

t angent - bent regio an angde with t he

N
N : §
R 1 22
NG -
N, . »
N 21 1
N\ :
N '. ]
N -
- o
N | f
N 24 B
A J
N b
N -
N
28

FIG. 4
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-16 - level region 66, in particular an obtuse angle, whereby the direction
of, the sealing air. flow 29 is influenced. It |eaves in such a way that is
present at the base plate 60 of the housing preferably in accordance with
the Coanda effect. The tangent-bent region 67 of the air p|p|ng wal | 64 .can
contribute to this, as in the |IIustrared enbodi ment..

FIG. 5

16
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