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a f:.lter and directed“_gggyw% _ )
--£:ou coataminatig

_h-_p:auni'. invention relates to clean air
systams and in particular, but not mlusively, to
clean air systems for use in operating theatres,
pharmaceutical product manufacture, semiconductor

' ma.__nufacturc and the like.

In known clean air systens air is passed through
be kept free

ensure that oontami.na.tedg.:.;_}goes not beccme mixad
with the filtered air in the clean area. This can be
achieved by, for example, discharging 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 clean alr system which prevents or reduces

the possibility of contamination of a clean area by
unfilte:ad air but which does not require the filtered

In accordance with “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
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A "Coanda effact"™ arises when a tangential jet of
air moves past a convex surfaca. Tha jet of air
aexhibits strong attachment to the 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 daeflected jet of aix ent:ains a portion of the
adjacent clean air and g a an o twardly-d.u'ected !
flow of air away, hick

contaninnting a.ir must ovex»gmthe outwa.xd flow

airmords:torcmhthecleanaru, 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 the 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 amhodimant, a p.:.\.phezal wall extends

The cnanda, ettect device may. compxiu a plenum
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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periphexy of the cutlet the planum chamber is conmnected
to the wall and the gap is defined between the
profiled convex surface and the wall. The profiled
convax surface preferably extends below the level of
the outlet (or the loweat lavel of tha wall, if
present) and may conveniently take the form of a tube
or pipe secured in the plenum chamber.

By way of example only, spacific embodiments of
the present invention s oS
reference tqQ the pcoompanyinc

Fig. 1 is o gz LD !
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

m-::ing JFigaiito 4, a Liret

' 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
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an output of clean air may be used. Tha clean air is
discharged through a raectangular outlet in tha form of
a parforated screen 19 (part of which is shown 'in
Fig.2) in the form of a generally downwardly-directed
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

| .- : ™ - any other
suitable fixing nem. 3. plenum 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
pxoduce a longitudinal gap 28 along each edge of the
bousing 10. The gap 28.4s ma tninadnt a preset
and Sm ,. J ; G a) ,,'..._'\_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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Coanda effect devices via the filter 16. There is no
requirement for the Coanda effect devices to be
supplied with filtered air, but if they are, the size
of the clean area is increased.

In usa, tha fan 14 is switched on, which pzovidas
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/axe also switched one... _construction of the
Coanda effect angential jet
of air moving pasi su.rface of each
tube 24. The jet is strom 111_,uga=h'ed to the surface
of the tube 24 and tollm :l:l;s profile for a
considerable extent, by means of the Coanda effect.
This induces suotion at tha surface of the tuba 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 system
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:,
: . 1,.9f air produces

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
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is identical to that of the first embodiment but is
additionally provided with a downwardly projecting
planar wall 34 along each side. Thus, the Coanda
effact devices 20 are sacured to the outsr face of the
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 panda effect to take

‘housing 10 akuts a waJ.J. Wei 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

velocity proﬂ.le (c.g. a.sino_,,__.
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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thacloana:l.:f:oman ' tlgg a.rdsaclcannreaand
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 pariphery of the
outlet is provided with a Coanda affect device.

4. A clean air system as claimad in any of the
preceding claims, who.‘l:oia _the clean air means

comprises & perip g downwardly from
the da effect
device is locat ‘peripheral
wall. |

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.
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below the lavel of qutlat or the lowest level of

whazel: _‘._;gu::fwo comprises a
tube or pipe securad in ths plemm chanbezx.

9. & clean air system as ¢laimed 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 (‘.oendn effect device

Jjet of air which
harged throngh

cla.im to1,wha'x

: ngggla.imd. in any of the
preceding claims, whoxej.n the size and 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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