4 NOVEMBER 2005 1 "Met hod and device for diffusing a protective streamw th
regard to a surrounding environment" The present i nvehNDYERMBERR08S to a
met hod for diffusing a stream for 5 exanple of treated air, in order to
protect a zone with regard to a risk of contam nation, in particular

ai rborne, present in a surrounding envirpnment. It also relates to a

di ffuser associated with the nethod, that is, a device for diffusing a
hygi enic streamin a zone to be protected, for exanple a zone of an

operating stati Gmetﬂ'&faﬁd?%'é@f{cyf@r éi#ﬁ%eiing 0 Yectil8'steb RIS regi%ﬁd‘t‘o 30

wor kstation or a storage station. tream of air prevents the

contami nants contained in the surowdidgsgviemvheotinent from entering the
zone to be protected, and in particular protects sensitive products in such
zone. In the description, the word "air" is used to denote any nore or |ess

fluid sui I f j [ . I
g LT U AR ATPHC {7, O, 0

subst ances | examphensittiuted s iRl drdeBo Beotext bagdmsl withorsghe tatawiskhsr e and
possibly treated to make it hygienic vis-a-vis the product to be grot ect ed.
The i nvent i oRORE@Mipatio.dd ﬁaﬁlQ\Xiﬁ Fibemne psesentimg suiusding enviropme

h ticals indyst d al,. i teri t tics. industry, 20
Cl et roni o5 or a Robe relptedoi tliestasShEted Rt 68 raBognbSbina BVl r o
that wor k bef&%iﬁh@iﬁgoélhy?i@n% %tk@érﬁ!in 8%l 18 pRitEBRE RS @xahile @XasAe €, the

at nosphere nust be free Of dust or m croorgani Sns t hat m ght contam nate
t he product 8hdamoepergtngr siietign.aflihec bpetatiagqeatationy mufy, sfoc hexaroplectbe 1an this

for oxamiPe SutRaflndr SoREH FaoR e sGram wt plevenss feahlagfents "0

possi bl e, tecontsiabd YinOthd Iugfdtindingy enliforitREMt FoNPriamy tRe BURN 1@ BOOM
conpletely free of contam nants. It may be preferable to ensure only close
prot ecti-on offTelesieshandcingariicudar pretests sensibteeprodacisdnauich gope.

In the description, the word “air” is used to denote any more or less
gaseous fluid suitable for the purpose of the invention, for example a gas or a

15 specific gaseous mixture, or an aerosol charged with one or more substances
in suspension. This air may be extracted from the atmosphere and possibly
treated to make it hygienic vis-a-vis the product to be protected.

The invention may be used in the food processing industry or in the
pharmaceuticals industry, and also in catering, the cosmetics industry,

20 electronics or a hospital environment.

These industries and others require that work be carried out in a fully
controlled atmosphere. For example, the atmosphere must be free of dust or
microorganisms that might contaminate the product and more generally affect
the quality of such product. In this document, the notion of a product covers

25 both objects and human beings, for exémple patients in a hospital

It is not always possible, technically or financially, to keep a workshop

or even a room completely free of contaminants. It may be preferable to

ensure only close protection of the products, i.e. to only protect a relatively
30



30 4 NOVEMBER 2005 2 small zone of the operating station. In addition, this

protection nust not significantly hinder access to t HNQYEMBERAYSst ati on by
production operators. Devices for the close protection of sensitive products
through the diffusion of sterile air are known. For sone applications, for
exanple in the 5 pharmaceuticals industry, this stream nust be | am nar,

i.e. characterized by a speed the val ue d direction of which are uniform
in the entire stream and by a Reynol ds nunber | ower than 3,000, which
corresponds to flow characteristics beyond which the streapnﬂbeco S

c > ne

turbul ent. ASEGHEREEoRalNeiGREisWY sltan dBsaddifanehisi rPiesHAY RUPLAPhar
stream 10 i | i stream
drags into it pc?rr}tl he??/ért %@%&@@?é@%@%ﬁaﬁ rifa%ﬁeoﬁp Cgﬁp,gb?rﬁted}g
characteristics ofDeviced far dhedtlb§ermotectibhust seheitimgbpredtictai througidtiae | y

m xes by induction with the air in the stream cgontamnating it an
creating per tiffpEen afssteris aigrata daomp. Fadresne RRPicatianga Ors@&“i‘mﬁ 'th‘? he

PR A 2. 765, 040 EeEsLERs AT, LIPS Eah RRsBREFEIRE: 1.6 SR by

envi ronment tgpeRe Heeodlad @iddrectidicofivhichmare wiifdranin thei gntiré €8gain, and
obt ai ned by maintai ning second, slower, |ateral streans around the first

stream i.e. hetaeReynblsdst inusnbert lewen dhant BOMNbvbich gorrespeids de, flowe
protective banrier, formed in this i,.S_destroyed . when it is passed through
by 20 an oper%R%??teé'sﬂ%gﬁgfmg?’Vhé%v\(?'ﬁeﬁhq%ﬁfc %&Sit't"bt“ge_l{ﬁs a consi derabl e
time to reform Nher\Rfr}tilohfal éifM@élér?/céﬂnﬁYYséé BShasél' RAMRIhG o RAVhEESreHEN

sl ower second streans W general ly be inefficient. Furthernore, the
di st ance Heyoh@wsiveehas Buoaves deay o duodidlssionepdnali brtstieant dragsi o8 ¥8 shor t

ther ef or et hel PRPARYH oee Bl SlFREE aotoiGiatif srprecbd S TR ore o,
that allow fodiffereas(THis, @aeabrbid a0 grabadihpmitdieby PRIuchite withahe airdh dhe
‘stream such fast stream acting as a confinenent barrier
stream, contaminating it and creating perturbaticns that gradually reduce the
laminar section of the stream and therefore the volume that can be protected.
15 Document FR-A-2.785.040 discloses a diffuser that allows for a
decontaminated environment to be created aroﬁnd the air in a stream. This
result is obtained by maintaining second, slower, lateral streams around the
first stream, i.e. between the first stream and the ambient air. However, the
protective barrier formed in this way is destroyed when it is passed through by
20 an operator, a product or another item, and it takes a considerable time to
reform. Moreover, if a very slow first stream is required, even slower second
streams will generally be inefficient. Furthermore, the distance beyond which
such a device becomes inefficient is relatively short due to the low energy of
slow streams, their required divergence and therefore their rapid dilution in the
25 ambient air. -

Other devices exist that allow for a fast stream to be created on the
periphery of a slow stream, such fast stream acting as a confinement barrier
for the slow stream of air. For example, documents FR 2.748.508 and FR
2.788.843 describe

30



for the slow streamof air. For exanple, documents FR 2.748.508 and FR
2.788.843 describe 30 4 NOVEMBER 2005 3 porous cyl i nddiNOHEMBIERINSE t hat
diffuse a streamthe speed of which increases fromthe centre outwards.
These variations do not allow for a | am nar stream to be obtained. Docunent
US 3.776.121 presents streamdi ffusing plenuns that allow for the flow
rate, and therefore the air flow speed, t'o be varied 5 progressively from
the centre of the stream outwards. As vvith the sheaths already nentioned,
no | am nar s 1/ 05 t ticul ar
in figure 3, bé%gﬁg}éﬁ@g?%%o% tg§%¥@ L{?grﬁ ﬁ@ms%‘é E%ﬁ &\@H é‘?\‘dcgeat[ﬁ:fsform

and a fast sfioppffic tHAtréRRONaRls. Th¥E GhribSortid eoalldWifer haaminas istream i S
diffused parallel to and on the periphery of the slow stream The role 10 of
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generates nore and nore perturbations in the slow stream which gradually 15

reduce the sailtaadry oentibred,| moviarhineastraach shebtefnede Dduemesit WO 9WAP2tAn be
pr ot ect ed. Theg ose of  the .invention is therefor od and

an associ at ef! B Pafticy d@lf%r%%@n@'mﬁéﬁ‘éfﬂr HE "Yéf‘rgrop rrs‘n%a Sgeg(gr?g to be
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that 20 is, for exa ral'ly t

amn e confi nenent
barrier does stetamds dﬂ&eameranélbmbaﬂm the periphpry ofcthpalovs stream, Thheole
princi pal qs faﬂ]ﬂat hus being  protected, in particular fromthe,_ri %élsh

cont am naty on® fsiti slesh 'énte rratect the I@éo‘%fs"i?@l“? dramaoptRmMination By gni nar |

According to éﬁm%lérﬂvﬁpt H%Wev Bﬂarfa‘?;'ier%'il &ed?tﬂhﬁgsléwZ&P@arﬁf whfth 25

operating station consists o esta I shing an.su stantla ?/ par al 1 air

streamin may be laminar, and the fast stream, which is generally turbulent are
significantly different. As it moves away from the diffuser, the fast stream
generates more and more perturbations in the slow stream, which gradually

reduce the section of the slow stream and therefore the volume that can be
protected.

15

The purpose of the invention is therefore to propose a method and an
associated device for creating a confinement barrier around a zone to be
protected bathed by a sustained, barely perturbed principal stream of air that

20 is, for example, substantially laminar, that is, the confinement barrier does not
create any turbulence in the principal stream, the principal stream thus being
protected, in particular from the risks of contamination and pollution and the
risks of perturbation if it is laminar.

According to the invention, such a method for protecting a zone of an

25 operating station consists of establishing an subétantially parallel air stream in
the direction of such zone with, beyond at least one boundary, a progressively
greater speed. It is characterized in that within the aforementioned boundary,
the air stream is given a speed that is substantially uniform along a section of
the stream in a transverse plane to the direction of flow.

30 Similarly, éccording to the invention, a method for protecting a laminar

stream, particularly from the risks of contamination, pollution and perturbation,
is



the direction of such zone with, beyond at |east one boundary, a
progressively greater speed. It is characterized in t4N@VEMBERAIShe

af orenenti oned boundary, the air streamis given a speed that is
substantially uniformalong a section of the streamin a transverse plane
to the direction of flow 30 Simlarly, according to the invention, a method
for protecting a lamnar stream particularly fromthe risks of

contam nation, pollution and perturbation, is 4 NOVEMBER 2005 4

chat act er | 2gh b dile i ALCE AicPSI SR & ESEARSNGHH W ddmAcSaIpaRoUndar y

with the | am nar stream suc ateral stream having a progressively greater
speed beyondwithetteokantiany streadh,i suchsipterd atreaiehddngdapyodressiely greater

substantially equyal to the speed of the |aminar stream 5 An agir diffuser
for the inpl éﬁﬁgaatb%ﬁngf ”%%CEOHV‘ hod8"¢olpr SB Aealhe cﬂ‘)“@gﬁ@’r MY at

| east one prisggg%gi?%g%aglr@qﬂbgﬁgﬁgr&f@ge ta%ﬁgr &rll%%rgart of the periphery of

the principal air a | at alr stream W a flow speed greater

than the princi palAmigir giffugemfor nhe ugiplemevaation dfosfich @ arethediksnanisesl | y
parallel air streamnade up at least in_part of the principal air 10 stream

and the | at erBfags pf gepemngTaileasiigrap@icipg aihstreamaidzan 3t leashare peital so

conpri ses neans, Lo er t .alr din e pri.ngj | amis
substanti al | ;a/(ﬂ utrpltef B%@%rgn‘ghﬁlet &Eﬁﬂﬁ'lﬁleﬁi %@?‘?&f“’s%i?n%ﬁ %’f gtrggﬂns‘?]lrtéaﬂiéﬁ a
transverse plgnged grddier dhaeahé optiripdl| fivstrEBe, TBad\scPh @apelatd eniay
conprise at |east one substantially flat 15 porous principal panel, and at

| east one porvikstantiallyapangale pir streamy doads uphat lepst ippertyofdhet prcnal @ pal
panel, t af | oned LnCE . belng .desi - di § e

b i pal ey roLERE A it el Sretieai s ity SheRRiISH Hpatfiaicd”
direction, ancoiipfise$ Pheamto @medrd BiAartab NABpéed i Mige PprinaRaLdirtsireath i use a
| ateral air streamthat diverges fromthe principal direction, preferably 20
progr.essi vel yStbgaptigihhainifgrpnglongea) asdimensional sectioa ot & (Heam imd pal
panel, whil Strafbvdie ﬁ;gﬁré MG Kohng flodt eral panel, the section available

for the flow
The means of generation may comprise at least one substantially flat

15 porous principal panel, and at least one porous lateral panel arranged on the
periphery of the principal panel, the aforementioned principal panel being
designed to diffuse the principal air stream, which is for example laminar, in a
principal direction, and the aforementioned lateral panel being arranged -to
diffuse a lateral air stream that diverges from the principal direction, preferably

20 progressively the further along the lateral panel it is from the principal panel,
whilst at the coming out of the lateral panel, the section available for the flow
of a given quantity of air in the lateral stream is incfeésingly small the further

away it is from the principal stream, so that the lateral stream is increasingly

- accelerated the further away it is from the principal stream.

25 Moreover, the device may comprise a skiﬁ so that the lateral panel is
arranged between the principal panel and the skirt, the latter acting as a
deflector for at least part of the divergent stream coming from the lateral
panel. Preferably, a skirt will be chosen on which an area in contact with a

stream is defined by generating lines substantially parallel to the stream or
30 parallel to



of a given quantity of air in the lateral streamis increasingly small the
further away it is fromthe principal stream so that4YQEEMBEREYS streamis
increasingly accelerated the further away it is fromthe principal stream
25 Moreover, the device may conprise a skirt so that the lateral panel is
arranged between the principal panel and the skirt, the, latter acting as a
defl ector for at |least part of the divergent streamcomng fromthe |ateral
panel. Preferably, a skirt will be chosen on which an area in contact with a

streamis de{ined by g ner,a}gi E% | i nes substantiallg paral l el to.the,stream
R

or 30 paral "8 PERgiRel b EAEEPIN B SKiTE ey Sxiepd dpiBhSURE U e,

the skirt ma a%gapﬂgngz?g% gﬁﬁﬁgggrﬁlf&kw paral l el plane to the principal

di rection. Advantageou ast pa'rt of the divergent streamis diffused
at a right angl eAdeantagepuosipciapiastipaecsf e, divergenestrebhr gudifiysedal ast t he
principal 5 stream The diffused air, i.e. the air that has just. passed
t hrough one &9ht RaYIEpiEnEISS PriREIPRl girestianasiryeveayebliguely,peamst ¢ P{)”@B st ant
speed oveg ”%‘Freﬁmi re diffusion panel. Its speed nay however vary.

progressively the further along the lateral panel it is fromthe principal

panel, for exanpl qhengitfaasd ndr, &, aRBtAIP U fusPPHakbed IpRRGhng betHeam nar
stream This nay be obtained by varying the pressure |osses through the

pores in the Raiels, il pratrablyheave ew substasdially conetest spegdoover tbe @8y s and
the ateral A0HPR mang s Fpoed sBanowele ke Belierdrely e fRhdRIEang *°
lateral panelingriatél mawititofs ddneriel pRfciphlobBheD RrsBratPlegiicieadng he air
at least to these panels. The air volune defined by the envel ope forns the
ai r sour @ anepntingously framp dhewpeed miithe daminan strepor. dids eranba-obkIRkbYanel s.
e Dy eoe o Ol HBSEHGRE PSS Blpn WhE oS HPRNREF b T stow
: speed is preferably 0.2 to 0.6 m/s and the fastest speed is between 0.6 and 3
m/s.
The air source may be common to the lateral and principal air streams.

15  For example, the principal and lateral panel may form part of an envelope
forming a sheath guiding the air at least to these panels. The air volume
defined by the envelope forms the air source and the envelope may comprise
other porous or nbn-porous panels. The pressure of the source upstream of
the diffusion panel is advantageously between 0 and 500 Pascals.

20 The skirt will preferably be arranged in order to form a deflector for the
lateral stream so that it forms a deflected stream, for example substantially
parallel to the principal direction. At the same tifne, the skirt will be arranged
so that the deflector is not only a guide but also an obstacle to the flow of the
stream, and therefore so that the flow section available for the lateral stream

25 decreases as the stream is deflected. R

The profile may be progressively curved along the lateral panel away
from the principal panel. If the lateral air stream is diffused perpendicular to

the lateral panel at all points, its direction varies



20 The skirt will preferably be arranged in order to forma deflector for
the lateral streamso that it forns a deflected streafOYEMBERAMI e
substantially parallel to the principal direction. At the sane tine, the
skirt will be arranged so that the deflector is not only a guide but also
an obstacle to the flow of the stream and therefore so that the flow
section available for the lateral strea 25 decreases as the streamis
defl ected. The profile nay be progressively curved along the | ateral panel

away fromt ILRC . | ateral _ai e 1S Chi f.f

per pendi cul aé}%go SSF’ %«W igt‘ @?géﬁj'cﬁsér’\gépégfgpa (%ﬁégipr?t?‘g,{‘ Tﬁhss' ’ g{gr%li{n?@% l%}g%ﬁies 4
NOVEMBER 2008&tréamriogliestdd’ ebwamdst thet Hefieqigigesisitagiestonpedaty thie skignehd Thus,
the air in the lateral streamis directed towards the deflecting obstacle

formed by thEW0skiRarticyady ewesdparaintsubbithy skdheants aboangles dhat meayskert and

I h i ff . i whi, ch ' . I
panel thi s aciTerad et SrERpisBrPORL of Sagtet PAsRr i 4 phuiegine
may be negle §bnp flexible material, for exanple a washable or

i nterchangeable fabric, or a single-use fabric, perneable to air. The
di ffusi on panel mAyiedst panaekthe diffdsioarpanel majebemadse af alfledle readeridlor

le. It t hus, b t ed t al tal .10 .
PRI Rt R (AT e W S S A
particles or mneabiaelo air bﬂ{é‘%‘ufﬂﬁiéﬁltﬁagngh nTé;ﬁafyof pa&em Wb, hadnbed so

that the principal streamis directed stantially vertically downwards,
for exanpl e stainleas stém fpr erampie. s taatnus it Aeerfaraiedanetal Isbeel ot metabd on

an operatijng station. 15,. The skirt chosen is of the correc ngth to kee
Fhe Pty auhnd 8 Benftine 105 BRemador 6 ek BuRLS: Baah beb EOEs A hout
hi nderi ng thegerfé?ﬁt%ﬁﬁargélgégfM‘%ﬁﬁé%i?’oﬁﬁ%@%ﬂuﬁ&ﬁ products processed in the

zone. For exanple, fo ffuser on two -opposi te edges each conprise

a lateral panel afheadifbuseranppdic oreytedesatient thegkrindpa reireamis cyeplgd
panel , beyonds&bhs?antially vertically downwards, for example so that the principal stream

bathes a zone to be protected on an operating station.

15 . The skirt chosen is of the correct length to keep the streams as
coherent as possible up to the zone to be protected without hindering the
access of the operators and/or the products processed in the zone. For
example, for a diffuser on which two opposite edges each comprise a lateral
panel arranged respectively between a skirt and a principal panel, beyond the

20  principal panel each skirt will have a length substantially equél to half of the
distance between the two skirts. One skirt will preferably have a length
substantially equal to or greater than three times the thickness of the fast
stream, i.e. three times the shortest distance between the skirt and the
principal panel. Beyond each skirt, the respectively deflected streams will

25 maintain their coherence over a length substantiélly equal to the distance
between the two skirts. These deflected streams will be unaffected by being
passed through, for example by the operators and/or the products processed,
and will regain their coherence as soon as they have been passed through.

The air used may be extracted from the atmosphere and then, for

30 example, treated to sterilise it. Particularly if the air diffused is not used for



20 princi pal panel each skirt will have a I ength substantially equal to half
of the distance between the two skirts. One skirt wi I‘!N‘bY@FIB\éBB&? have a

|l ength substantially equal to or greater than three tines the thickness of
the fast stream i.e. three tines the shortest distance between the skirt
and the principal panel. Beyond each skirt, the respectively deflected
streans will 25 nmaintain their coherence over a length substantially equal
to the distance between the two skirts. These deflected streanms will be

unaf f ect ed bere%ﬂiiP@, augﬁ:gﬁ%ﬁ%g %;g%% oy sﬁé(@g?l 0¥, d RAPPET 6}25&0%‘@/ or the

products processed; n 1hei rence as soon t hey have

been passed tseduohexdmplatiatus adutm@y vises-eit thacpreduttsomrotbsseat, esphes e and
then, for 30 exanple, treated to sterilise it. Particularly if the air

di ffused i s Retinie@et moth thenprasivekR Toos ity mayedesiiable thatrtheorpdoss i9la gas
i fi i xt | so. b d. . f le that i tral
visoavis theCHPRbanY spient dialiont ogRisgibe S Bidaycli or act with the product s.

Thus, it ®Hmy desi mbmiﬁ%fﬁtﬁéﬂmvehtﬁorq%@ﬁame_tﬁus@pma@iwb AEMbRIcANEIN eitiieat m ght
oxi di se these products. According to the invention, an air diffuser may be

conbi ned wit® Bradustion diner crlwsadhome Ithole a hednehi apetatiog, taklehet a gisplyer at i ng
table or a displa cabi.pet ,. Thus e diffuser apd th ui nt wth which
it is conbi n&&ggl%'_ th"i’?'fttga q'ﬁ%%{cﬁn@}%?w@mwﬁwbﬁﬁ ﬁﬂ?ncg r?eecdtm%'l n. The
fol I owi ng dei‘fﬁtreURb'e%@h%tN@rsto%r_ ﬁﬁefcﬁ}ﬁh#ﬂn@%r&@@ti&ﬂva”t ages of the 10
invention, relating to non-limtative exanples. On the appended draw ngs:
figure 1 is a schels fadloning deentptidnogives cdhenr @atwes sandvadvardages pbihe
section qfo a idi fftuser a, coigdi nrq 1o &.he i nve&tsi on used as a blow ng ceiling,
figure 2 s a detugy Lfatnle BPTAITHANe $XaMRIGS- o | ateral panel, illustrating

air 15 streams cophfige bppendddeivihgser. figures 3 to 5 are detailed views
illustrating possible geonetric configurations-for a |lateral panel, and
figure 1 is a schematic representation of a transverse vertical cross-

section of a diffuser according to the invention used as a blowing ceiling,
figure 2 is a detailed view of figure 1, near a lateral panel, illustrating air
15  streams coming from the diffuser,
figures 3 to 5 are detailed views illustrating possible geometric
configurations for a lateral panel, and
figure 6 is a perspective representation of a modular diffusion panel for
a diffuser according to the invention.
20 Figure 1 represents a diffuser 1 used as a ceiling blower, that is, it is
arranged above a zone 2 to be protected, which may correspond to part or all
of an operating station. It diffuses an appropriate gas, such as dust-free air 9,
vertically downwards onto the zone 2. The diffuser 1 comprises a metal
housing 3, which opens downwards between parallel, opposite lips 5. A
25 diffusion panel 4 extends between the two iips 5 a‘cross the whole opening
defined between the lips 5. Skirts 6 are arranged along opposite edges 7 of
the housing 3, parallel to the lips 5, so that the



figure 6 is a perspective representation of a nodul ar diffusion panel for a
di ffuser according to the invention. 20 Figure 1 repra¥OYEMBERRIGser 1
used as a ceiling blower, that is, it is arranged above a zone 2 to be
protected, which may correspond to part or all of an operating station. It
di ffuses an appropriate gas, such as dust-free air 9, vertically downwards
onto the zone 2. The diffuser | conprise8 a netal housing 3, which opens
downwar ds between parallel, opposite lips 5. A 25 diffusion panel 4 extends
between the two |ips 5 across the whol e openin defined hetween, the |ips 5.
Skirts 6 ar ed‘gﬁ‘)’ﬁ‘ﬁﬁdé%l‘edldoﬁ&%ﬁ%itb% sEtilge :Wh‘ﬁg ar?r%feﬁiiﬁ&%igﬁ\d”‘ﬂ?rdﬁaﬂ? el to
the lips 5, | e glg%g 2005 8 diffusion panel 4 is between the
skirts 6, V\h?%hbg%gél r%f:tthe g@ﬁ\%&irds from the | ower side of the housing

3. The housing 3 @hd Hdwairdj Bfanditba difinsibn pahel 4 iefing dmimgrer volume 88hathat i s
regularly supplied with treated pressurised air and acts as an air source

folr 5 the di ey surRliggiwith K@@tegﬁﬁ\ﬁ/ﬁ?uﬁisﬁda@if angd @gtups ANeARSBYTCEAY i nner
8. | i o f | i .
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that the air |i gefdtalypbbmpHyss a préfeer fdngr drdvingbentheanflosphBiethéeagan s a
perforated netal sheet, ma 10 split into three panels, an substantially

be
flat hori zonteamd fnallyca pgry %ég’neefﬂmn@vicﬂlmomsereathqdath@aér Eosyitly dpdl-
guarter cyliqggrs each with an axis parallel to the lips 5. Each latera
panel is arranged between one of the lips 5 on the housing and the
princi pal panel, fogdftLstort paMEd vt herns @f péiferalid RedtBRkheaehaylbe The
axes of the cylinders are in the inner volune %, so that the 15 |ateral
panel s arl® comlibinterthfer penelsr api b stantialiy flad inorimgntal pEacipabpenelr 4t i@dd i n

the inner vol Weeaeelpalgft Fhafel AECiRe Bee e R i R b (LT

he sane
over the entithe kbd butiaen Intsrel panheltis drighdtd Bétwae® 6N€df\the lips 5 on the
housing and the principal panel, forming a curved extension of the piincipal
panel 11. The axes of the cylinders are in the inner volume 8, so that the

15 lateral panels are convex on the outer side of the housing 3.

Each perforation in the diffusion panel 4 is a pore through which the air
can be diffused from the inner volume 8 through the diffusion panel 4. The
porosity is the same over the entire diffusion panel, i.e. the pores are evenly
distributed and are of substantially the same shape and size. They are

20  sufficiently small and close together for each jet of air 14 coming out of any of
the pores 13 forms a coherent whole with jets of air coming out of
neighbouring pores. In the example in figures 1 and 2, thé diffusion panel is
fine and the pores do not have a directional role, i.e. they are not, for example,
shaped like a nozzle that would impose a direction on the diffused air. Thus,

25 the air is diffused substantially perpendicular fo'the diffusion panel 4 at each
pore. Similarly, the inner volume 8 forms a single source with substantially

uniform pressure and the diffusion speed V1 of all of the air jets is
substantially the same.



distributed and are of substantially the sane shape and size. They are 20
sufficiently small and close together for each jet of 4YOQVEMBERA94:g out of
any of the pores 13 fornms a coherent whole with jets of air com ng out of
nei ghbouring pores. In the exanple in figures 1 and 2, the diffusion panel
is fine and the pores do not have a directional role, i.e. they are not,
for exanple, shaped like a nozzle that ®ould inmpose a direction on the
diffused air. Thus, 25 the air is diffused substantially perpendicular to

the diffusion panﬁ 4 at each pore. Simlarly, the inper \{olur;(re 8 %,Prms a
single source wt _‘%@H& ﬁ?ﬁ“‘f@ﬁ?m tﬁ%ﬁf@%rﬂr%ﬁﬁsésé’rﬁf”’tw FFFIESbN' speed
Vi ot all of ibhewl frida pafiel PLURPONE] bY ofEm33Rrrofh BEMFHRRR 1280 O The
air 9 comng fromthe di Faser conprises a principal air stream91 from

the princi palpapakei2zlTheapdntiptiepaheriirl séri@ars hBRzorftaloplagag soothdthtael at er al
panel s 12. The principal panel 11 fornms a horizontal plane, so that the

pL i nci pal fli PrREiPghd féﬂbsmep&‘}mﬁmtm girs@r@émrﬁgwmbh i$1diffl§e|é1iwr\h‘§ed by
D i oot 2o RooEl LR ol ey ALE arRE s ot Prncle e VGH S bl o

kept bel ow a verlidaiig gdwinwaldde TheOprieigaPiiffudiod sPcdsbeyprite WHptbelsw & r
streamis no longer lamnar. The principal streamdiffused is |amnar. The

princi pal st rtBeganold valoai oy exempia BS pfs, eypad vhictean aif stiegimhisadl®HnNgeo a
uni f or m spee

aeedat 1S, dts principal flow speed V21 (figure 2) when it
crosses throﬂ&ﬂ’“%ﬁ‘pﬂ-hﬁé"‘ﬁc@&PF%?ﬁBﬁﬁf‘ﬁbﬁﬂ& ‘?ﬁ‘éﬂqrower edge 16 of the skirt 6,
is substantially The pfindBal &irélirk @4t bemiﬁ@%ﬁ?’cﬂé%rﬂfciﬁdmaﬁél n¢] @aintalhé f usi on
speed VI11. The |ateral diffusion speeds V12 in a lateral air stream 92 when
it is 1590i faugstermy spaed.pdhel isl dtsapeingipal dlom ispeediV 4hglreqdhwhes tthe

ach 1 areral oFSef BroRERERANER (RESEEhn NG (B R SR ChLbRIEPEE S

from Thus, tbebstdntigliytthensaraé it Beet@sreand Gidd a8 itten panepdisditfligion speede
pr ogr essi vel ny1r19m t he
The lateral diffusion speeds V12 in a lateral air stream 92 when it is
15 diffused by the panel 12 are uniform in value and equal to the principal
diffusion speeds V11. However, the orientation of the speed of each lateral air .
jet depends on the position of the pore that the jet comes from. Thus, the
directions of the lateral diffusion speeds V12 diverge progressively from the
principal direction D the further along the lateral panel 12 from the principal
20  panel 11 they are. Consequently, the direction of a lateral diffusion speed V12
of an air jet from a pore close to the principal panel is substantially the same
as the principal direction D, and therefore substantia“y parailel to the skirts 6.
However, the direction of a lateral diffusion speed V12 of an air jet from a pore
close to a lip 5 is substantially perpendicular to the prihcipal direction D and
25 therefore directed horizontally towards the ;:\osést skirt 6 substantially
perpendicular to the plane of that skirt.
Thus, in reference to the detail in figure 2, the skirt 6 is an obstacle to
the flow of the air jets 14 diffused through the lateral panel 12. The air jets

diffused in this way will be concentrated against the skirt 6, which deflects
30 them,



) g e,

principal direction Dthe further along the |ateral panel 12 fromthe
principal 20 panel 11 they are. Consequently, the direadNOVEMBER0GSat er al

di ffusion speed V12 of an air jet froma pore close to the principal panel
Is substantially the sanme as the principal direction D, and therefore

substantially parallel to the skirts 6. 1c wever, the direction of a |ateral
di ffusion speed V12 of an air jet fromapore closetoalip 5is

3_ubstan'éli ﬁl |y perpendicular to the princi palk_ direction D and 25 therefore
per pendi cul ar 8 o Hesh, MBNE H5ng e TsdpRRr cts MherdpS bRt prooer ai 1

in figure 2, whith skigirtjebcdrfedis RPHAR 6, tHe sibRerftheweelion Rramdlslejfet theld
di ffused through the l'ateral panel 12. The air jets diffused in this way

wi |l be concéfwrefttbe jelyfionstcanstandifion rage ofithe pir delf this ieadsoiot #ie CTERSROVEMBER

2005 10 and wi |l «t hen ve along it to its |ower edge 16. The cl oser the
pore throughm{ﬁ‘uﬂéws’é}ﬁgﬁir jet cones is tothe lip 5 the smaller the

section agai | abl e AOg rédiftt, if b%r%niéleplér?ép(]%eé fRUFODS EaRbspdInG & teof the
air jet, this leads to an increase in its flow Speed. 5 As a result, in a

hori zont al pliewer Pdgsetd of due eskit) & dhedsieraldfioy speedheV2? avetheedeftecissd of t he

kirt 6, the,lateral fl ds V22 of the deflected |ateral st h
Subst ant i al | JEHA Leeren Bpve Siboianieie e astnanecar ab eacGhen rerg IR pal
direction D, tHHtprﬂ%Yﬁ‘aWcﬁn‘e%ﬁéntdi‘,abu%a@é Ja?}dé“é‘ ﬁla'i”dé?ér'i'qgﬂrﬂaé H':?Birﬁ&wall&@ the

ong t ary nd

speed V21 of the principal streama e boun a I ncrease the
further al ongedust tpltheespeedh¥1 asfetHeopancipalt ftleedrmvaongdpe tdmfary Fhandki rt

6. Thus, ,al ong the boundary F, the lateral stream has the sane e s the
princi pal1%st r'g‘érrﬂaéﬁdﬂ? R'é'?aﬁh‘%/rt@og%élé%l pi?% éé@@é arg; fowre's 4he dowet eé&%ﬁgh’zn
more and nor ehgwkgkky the further away it is fromthe boundary F. Thus, the
15 boundary F is an substantially vertical plane.that renmains beyond the

pl ane P, just |ikEhuhealorgihedpowtdarsdt dhe etshetreamirptie samespeed as
the principal stream and then its speed increases, slowly at first and then
more and more quickly the further away it is from the boundary F. Thus, the
15 boundary F is an substantially vertical plane that remains beyond the plane P,
just like the laminar character of the principal stream.

Opposite and beyond the plane P, the lateral stream tends to recover
space for its flow by reducing the space occupied by the ambient air 99. Thus,
the lateral stream tends to expand by pushing back the ambient air, which

20  contributes to increasing the protected zone 2 by forming a confinement
barrier for the laminar stream. In reference to figure 1, this protected zone can
be divided into three parts. Between the boundaries F is a part 21 bathed by
the slow laminar principal stream 91, and beyond the boundaries F are two
lateral parts 22 bathed by a lateral stream, which becomes faster and more

25 turbulent the further away it is from the boundariés.‘The skirts are sufficiently
short to provide a clear opening under their lower edge 16 and above the
zone 2. Beyond the skirt, the outer jets of the lateral stream, which are initially
the fastest, may then slow down by dragging in ambient air and expanding
into it, but the jets located within the skirt prevent too much slowing and, in

30 any event, maintain the protection of the principal stream.



Opposite and beyond the plane P, the lateral streamtends to recover space
for its flow by reducing the space occupi ed by the antfiNNEMBEREYS Thys,

the lateral streamtends to expand by pushing back the anbient air, which 20
contributes to increasing the protected zone 2 by form ng a confinenent
barrier for the lamnar stream In referajce to figure 1, this protected
zone can be divided into three parts. Between the boundaries Fis a part 21
bat hed by the slow | am nar principal stream 91, and beyond the boundaries F

and more 25 tur bul EnrOT a0 PaPtRER ol ERREN 1R BT e S T

are sufficierskiry6 tehmehtet @ Iguiageds) af phdast thpdateny stredet. THisipredentwetheedge 16
and above the zone 2. Beyond the skirt, the outer jets of the | ateral

stream whi cHT8REON Al exegssive Halenes 852 zopadelimidgddiydheditsing DEMEFS ng i n
prevent too rErRERB e b B, hg A iobdGi B! St Bl el L Me SER Fon'

X ction of

the princispal dedigeainto Be NeMEVBER, Q9 ifidultNd aRené e d1aghbeesl adeeheieveen

the lip 5 of tlhe housi ng 3 and the skirt 6 to create a | eakage 20 of part
of the | at er a$xi8t& aaththahossimoed.chtpiromeffect bnougagfoos aeat wiouls! tasplbin ence

in a zone deljmt by t hpusi ng,. between . the edge 7, ,and the lip 5 and
the top of t Hbeske8h i Ee TSRy By ARFRpt o Bo” I Miac hercess mrgtoure

renovabl e, i tbégvedinhieqetallptineDaH8 theBkial Jdriefitbs %?@iea?ﬁ?@@@rhrfdﬁﬂeyéhs” 6
and the housing 3. A punp effect through & poor seal would result in the

pol | ution of the poi effedt withoubyequitingran aiitighd 9ealThetseenttbesskirt§angdrtbesur e
bet ween tﬁf I‘%er.al 3oanel and the skirt generates the | eakage 20 and
prevents hi s Bﬁ‘ﬂﬁ effect without requiring an airtight seal between the

Skirt 6 and the 10 fioySieeckssbly BrdWod RERRSALY (RO pRoteiedczdricalitiven | or
the protected zone. If such |lighting is arranged in the protected zone the

flow of the sligblng isarraeged e thevprotepledpemetisdipw Iof the strieapefrothe zone
advant a9eous, A BEMEpbA BT DU BRI Qhenl AR Rhcahl
: the diffusion panel, for example in the inner volume 8. The diffusion panel is
15 then adapted to allow the light to pass through the panel into the operating
zone. Thus, the porosity may be sufficient for the light to pass through and/or
the panel may be made of a transparent or translucent material. The lighting
means may also be arranged in the panel.
As far as possible, it is also preferable to diffuse air that has already
20  been treated so that it.is no longer necessary to have air treatment devices in
the protected zone that might perturb the air flow. These treatment devices
may comprise air conditioning equipment for the air hygrometry or
temperature, means of mixing gases into the air or means of charging the air
with particles, thus forming an aerosol. These'padicles may be liquid or solid,
25  such as a powder. These particles may be a disinfectant substance that keeps
the diffusion. panel free from contamination. The means of charging the air

may be nozzles arranged upstream of the diffusion panel. Other means such

as pulsed light or ultraviolet lights may be installed upstream of the diffusion
panel

30



15 then adapted to allow the light to pass through the panel into the
operating zone. Thus, the porosity may be sufficient 4%PVEMBER280%t to pass
t hrough and/or the panel may be made of a transparent or transl ucent
material. The lighting neans may also be arranged in the panel. As far as
possible, it is also preferable to dlffu%\ air that has already 20 been
treated so that it is no | onger necessary“to have air treatnent devices in
the protected zone that m ght perturb the air flow These treatnent devices

may conprise 1gidecoR 'nh'bfé“{ﬂéga?%kﬁbpémﬁ egcguchhfs e sUPHHOTBhER Rlsing or

tenperature, neans of m Xl ng gases the air or neans of charging the air
with particl ggnel.hus fornm ng an aerosol. These particles may be liquid or

solid, 25 such as (3 ovvder These gartl cles may be a disinfectant subftance
that keeps the di%9ufigusationmether tean far @H‘ﬁﬁ@"n@)ﬁk’?ﬁﬁétﬂf%ﬁ03$ﬁ@ o ah oterp

Qner means. siale! T2 RS e oRBETTH st RonaC PG S fuphid BRIARLATES

upstream & t tieeafiohfDSicm th@aapes and %nh@&@%&%@%ﬁc@@l panélecioby anbthat e t he
air and surfaces such as the surface of the housing or panel.

Conf i gur at | on aloparb 24t IRalined gu4btdagress reldtive tor thepprrdipalepdnsl. la figwedal

| d f a flat t 23 extendi IIIt
B rrecti on DBl eRRapt1 2 diRE 2 Sintende i RSP RGRITAR Bl PR,
anot her  f1 at spaight aﬂoﬂl@% ke fp &t Iﬁ%@@@ﬁﬁ%ﬂgaﬂ’cﬂ{ # fgiﬁets) th@tpnabip@cpmél

panel. In figure 4, the lateral panel rns arig 'e with
princi pal panéﬂeﬁﬁl urndil itdadeel Vﬂfml’ﬂi}edm5 @ndfis teen oonrhmzied ;bysa laterad hanel

fi th t t ¥ |
W th the 19 o el S g auialfen ButrithrB. . " eniRd s b bt eri e
quarter cylindetise ﬁﬁﬁcnﬁanéhélnkhégskﬁ't fs! @ﬁséiaétbr:ﬁ@ tBQh@@ﬂJ%léé' réttivé & tH@e

princi pal panel irt is offset laterally to the outside relative to
the housing Mswmgdlﬁprﬂﬁz@m highgn thae thedlpsf» TTH@ edge 7 obfthenousingsi ng

merges with the lip 5.

Instead of being all in one piece, the diffusion panel may be modulér,
15 which allows for large areas or areas with a complex shape to be covered, or
for several sources to be used, simultaneously or otherwise. Figure 6 shows a
diffusion panel made up of three modules, normally abutting but shown
separated for the clarity of the description. 1t comprises two end modules 30
and one intermediate module 31, all built on a rectangular base. The end
20 module comprises on two opposite sides of a principal panel 11, lateral panels
12, and on its two other opposite sides, a partition 32. The two end modules
comprise on three of their sides a lateral panel 12 and on theA fourth side a
partition 32 to coincide with a partition 32 on the intermediate module 31 when
they are assembled. The partitions 32 extend perpendicular to the base -of
25 each of the modules. Their main role is to ensure. that each moduie is rigid,
and to contribute to forming an airtight seal between two contiguous modules.

Thus, as required, a diffusion panel can be built with several

intermediate modules or, conversely, a panel can be built



nmerges with the lip 5. Instead of being all in one piece, the diffusion
panel may be nodular, 15 which allows for |arge areast ¥PVEMBER2H{)5t h a
conpl ex shape to be covered, or for several sources to be used,

simul taneously or otherwi se. Figure 6 shows a diffusion panel nmade up of
three nodul es, normally abutting but sho separated for the clarity of the
description. It conprises two end nodul es* 30 and one internedi ate nodul e
31, all built on a rectangular base. The end 20 nodul e conprises on two

opposite sid rinci anel 11 ter a 2 s two
ot her opposi fe@hsf‘ags O eB% 8?‘1 affeﬂ% P%Lf‘fg" ﬁbdﬁlcgéhguogl@dl}n:&gg e%n t hree
of their sidege &ohabetal tooaﬁ%reﬁﬂs@ﬂ@egntﬁéyecé.%ret Os&d @ d@ﬁus@aﬂﬁerremny 32 to
coincide with a partition 32 on the i nt'ermedi ate nodul e 31 when  they are

assenbl ed. Theajes airtwitimsit 3ateexpting the cpetimtiiyudlaihetlominas steeeen.of s i@ach of
t he nmodul es. Their nro isS to,ensure t dI r and to
Comt Tbut ot S 0Bl o ik edine dnar o BiRe bl hathes ShEResh e bl fae

Thus, as pequy i@l sodrcd &f BYi s &l withivfepedi at e
rmdul es or, conévrgrsgelréﬁ aé%dgrﬂ'g rﬁggﬁllebrgé\};bé% Qﬁtdlj\lgl\/ﬁg\s%%l? %g 1\1le|th only

two end nodulpstides enthlesfdnmootta oisiesidya thifd modmegueyldlﬁrmdtdrﬁSNarm eirconnect ed
to different sourc& they can be used to diffuse dlfferentv%l ateéi air
wi t hout interrupti GCQWéeCWﬁt'PH‘EﬁtW‘ isfot aited ie Hig eXarpigso! Lpbbov]e

exanpl e, a Ti¥gheRAU 6 SRYefls ggHﬁgurﬁaae Wﬁt s@@aﬁﬂ?@é %xtﬁ?@%ﬁd&k&ﬁ@qgea”d

have 5 a |ight source a secon e use se alr charged

w th water psacrdpecd)fahelmwérh@nt ormof a mst and a third nodule may diffuse

dry, warmair. _ﬁourse the invention is not limted to the elwaﬁll es gi ven
o]

above, and nuner obBURdNEstRRIEYRE eE Gralrible. raRIRArEN AR
Flloxi bl o ¢ ?2%2%’3?’2%{%#“@3*‘ §ssn R, maiad S S PRel 1Y T
the di ffuser atgyhadzomts) ekwetts:al \menh@rmewm,e raugh loo isimemtit @inddully er ontyal |
flat ‘or otherw ﬁﬁ/ alrtlgq%h a%r Iong :(a)st rt]ht—f?lymﬁlorm an ef?ectlve (yeﬂector for the divergent
lateral stream and do not introduce excessive turbulence. The housing is not
15 necessarily a parallelepiped but may be the end of a sheath or even the side
‘ of a sheath equipped with an opening and lips for a diffusion panel to be fitted.
The invention may also be designed so that the principal direction is not
vertical. This direction may be horizontal for a wall diffuser. |
_ A zone to be protected may or may not be mobile and may be a few
20  centimetres in size or comprise a conveyor several metres long. It is not
necessarily a plane surface but may also be a volume. A diffuser according to
the invention may be adapted to protect a zone whatever its dimelnsions.
Depending on the protection required, the lateral stream does not
necessarily surround the entire principal stream. It may be split up and other
25 faster or slower streams may occupy part of the beﬁphery of the principal
stream or exist beyond the lateral stream.



partly airtight, as long as they forman effective deflector for the
divergent |ateral stream and do not introduce excessiAN¥OYEMBER2HCe. The
housing is not 15 necessarily a parall el epi ped but may be the end of a
sheath or even the side of a sheath equipped with an opening and lips for a
di ffusion panel to be fitted. The inveng&on may al so be designed so that
the principal direction is not wvertical. This direction may be horizontal
for a wall diffuser. A zone to be protected may or may not be nobile and may

be a few 20 cent iRl bgsrdifhgSLERoRTmE L IRficA P BYRYRlachfCoAlpaets es | ong.

It is not necessarily a plane surfac t may al so be a volune. A diffuser
accordi ng t o matténenVbatstationmmaybrotaskadesigned fpr aheuperator dogenetae/de its
di mensi ons. D%pendi ng on the grot ecti gn required, the |ateral stream does

not necessarM&AT GHPBERETPREORS RTIPROpINe®EEaNest ream 1t may be split up

and other 25 fastgr : : f ry of
the principal st rFSUarr%?éorf aﬁ?@%”ﬁ@%ﬁgﬁé'ﬁﬁ%ldgtg gf#g?bhgfrﬁ%%%m%@mgﬁ E@Q@OOS 14

The oper ati ngcaat alsootve weRd e aniy typedf inuety gshehivedo @irbpatd coftaminateohi ne.
The station may not be designed for. an operator to penetrate the  stream
during nor mal SWpkpatneioed processimenngestngdhe wepmetine industn hshelestrages

of i naust ry. CHRPEyBoT cafs sl CShbunPRCer Bn6Rad. A tadf pARRelcy ArY TYPe

processi ng i nebewrh by whidted eQDrRhbfer itysIst dohtainftf:tiohaes blread\e Gndémebisiol.y ,
heal t hcare and any_other type of |aboratory. It nmay be installed in a room

in which dust or adbehéivanjipe 6&ncalspabienappbedi s aistdhdjorungeeh cantthsl . The
i nventi onggan ljed in.distribution,, such t . i striution
of 1 o0d ardi T SRuEARE, PERODE Sl af bt i CaiehEn st dfie it Hatke' o
di spl ay cabi nebnfpisef aodisplagdustifetdferviddrd pfaiuctd ProviBes fof @ustarnesplfer on a

buffet, or be used to display refrigerated products in a shop, . sucl?] as a
but cher's or &*@HK}e MHop.buffet aebeiused tor dislalyt nedrigasatednradHGient 3 FNRRY have

a number of  guch as a butcher's or a cake shop.
In the field of healthcare, the invention may have a number of
15  applications. In a dentist's .surgery, it may for example be adapted to diffuse a
hygienic stream over a jaw undergoing treatment. An emergency vehicle may
be equipped with the invention to protect casualties from bacterial
contamination during transport. An operating theatre or recovery room may
also comprise the invention for sanitary purposes to diffuse a hygienic stream
20  over all or part of a patient's bady. Thus, the invention may comprise a bed.
Particularly in the case of a third-degree bums victim, the invention may
comprise means of diffusing very moist air -over the wound, possibly
containing painkilling or and/or disinfectant substances. Air charged with a
disinfectant substance, diffused by the invention, is particularly appropriate for
25 preventing nosocomial infections. .
The operating station may be fitted with means of absorbing the stream
so that the stream is not or is only slightly perturbed near, for example, a table
or a conveyor designed to support the sensitive product. Thus, a



15 applications. In a dentist's surgery, it may for exanple be adapted to
diffuse a hygienic streamover a jaw undergoi ng treathe EMBER 200 gency
vehicle may be equipped with the invention to protect casualties from
bacterial contam nation during transport. An operating theatre or recovery
roommay also conprise the invention f0{55ani tary purposes to diffuse a
hygi eni ¢ stream 20 over all or part of a patient's body. Thus, the invention
may conprise a bed. Particularly in the case of a third-degree buns victim
the inventio W] i £ i i Stratdr. Benstdie
wound, possi %\1”5 cgf\?g?rw‘?l& ai n ipI%F?L%gdggsfg% /\)g@{ éin?iwn?%ca?;nt subst ances.
Air charged wbstrptiondiiliiahiebearsefidlibttenai aliffudd sisrid byt badnixed aihitbg, is
particularly aF ropriate for 25 pr_eventir}g npsocom al i nfections. The
operating sté&t rgH“ g PRIreNMEesy RATtEH AR HS %ﬁ‘ra%é i'R{Pthe stream so that
t-he--st reamis not gOriis ke iAtdt abl e
or a conveyor desi}:(ga{rltggﬁpg%s’hép%tﬂr" ?Q{%%coggi:? :{? ?ﬁgpgrsgér&gﬁﬂbrﬁg?mﬂ NOVEMBER
2005 15 shipper diffaket bEsortingetonthy: iheemimg Uy epthdng 4 edondiftusim pénel byta act or .
Means of absorption will also be useful |f the air diffused shoul d, not be
m xed with tHENCHA r Bandi wgdedyilaiehwe Renehaaacordingr 1oy the YWente? o f%ised i s
toxic. Furth - iIffuser.,.acc i,ng_t he _pfi.oL.a e rted
into 5 a o rAReralc Sl Ah% b7 RASTYEs, M shiass SR egRang fERneF

di ffusi on pansdssijlitg ispio BedpRldifae! agitidiagl &t tealnveatieh tact qrelienigting t he
invention of the appropriate size and by adding as _many skirts as
necessary. AndiiHeer, thes sTeaiingty mixingespare betwernus difusidiopaneldor & RE-

invention~ o a..pse-ax Shi ' r Sec CF LG 14X t ween
i 11 usi oh parel S ERE 2 454 bHERy he ST eboRi® Bl IaRERCT R o
di ffuser acconfhing $padehelibwy €0t ithe. stdtic andTdyhagics praactdristus dfdthet e,
static and dynam c characteristics of the air, articularl. ({.ﬁe ressure,
to be honogenP3EulEhothe pIgssdie. tp bejhpmpgsgiseth efof“h?‘?ﬁ(ﬁ5§é uﬁeﬁji'gﬁ@pace

may advant agegySkieddCof A8 sgake! MGy Eh M ta@odshP be! &Rl 3b tRaNdight of the

lateral panels.
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15 4 NOVEMBER 2005 16 CLAIMS 1. Method for protecting a zone 2 an
operating station by establishing in the direction (BNOEMBFR %%ne an
substantially parallel air stream (9) having 5 beyond at | east one boundary
(F) a progressively greater speed (V22), in which within the aforenentioned
boundary the air streamis given a speedig(V21) that is substantially

uni form along a section of the streamin a plane (P) transverse to the
direction of flow, characterized in that within the aforementioned
boundary, the streamis diffused throyghagfigsubstantially 10 flat porous
panel (11). 2. Method for protecting a Tam nar stream (91 ),'characterized
inthat a lateral stream(92) is established having a conmon boundary (F)

th the | t the af d lateral
br ogr ossi vely)- NELEE: O BUBERS Py GoyB eGP RrR A ORI y (F).
?Rg 'ngezp?\e/glﬁt%e difRigh ?D&B?mné 98RE P ﬁ(Ualﬂg p%gal{%%'%?fts%fétdrﬁl(@) Phafefiigal to

of the nar stream t hat | am nar streamis
di f fused bhr ouglheycmd slubssbone @Iobmdéf)a(F)m)pmgsemmy gr@ﬂeespéed (‘diZ fiser (1)
for thelrrplerreng% of a nethod according to claim1 or, nquslng
means (3, 4, 6)WBiC ?é‘i“? ﬁ‘&“&f"qré'%?d&?é'ng?fyn@iepﬁdf siggm '§t9t"(§’é‘rﬁ(3 59 and on

at | east part of | | t air
stream (92) wit hVQﬂq g@%g@@ggﬁf@%;utf‘ﬁggété;c‘r}r’:fﬁasﬁ@{sé%%%El’?éﬁgﬂlr%%rﬁ h %I ‘fé@% ream
in order to for (ﬁ’)atrassr&lértserlbl td Yireatien Iofl fiv I clsdreewnize@) inntde withi? Shet
least partly of the principal air streamand the lateral air stream the

af or ement i oned SEIPEENEPBEI boNPHRBY. nGe miigam (sadiifused fhropobian sybandially speed

(V21) in e pr r@am i s substantially uniformalong a two-
di nensi ontér sec?]lggh&%“ Etheﬁﬂéam in a plane (P) transverse to the direction
of flow (D), the pri nC| pal air stream bei ng diffused through an

Egibﬁg’ant Hall Ya. :?\?etL Srro?ggtl rérl]gr% nar s I%gﬁ’ll (9(1}13harg2t%nlzgé ?hatsatlg ferar (92)
stream (92) is established having a common boundary (F) with the laminar
stream, the aforementioned lateral stream having a progressively greater

15 speed (V22) beyond the aforementioned boundary (F), and its speed at
the aforementioned boundary being subs{antially equal to the speed (V21)

of the laminar stream (91), and that the laminar stream is diffused through
an substantially flat porous panel.

20 3. Air diffuser (1) for the implementation of a method according to claim 1 or
2, comprising means (3, 4, 6) of generatihg at least one principal air
stream (91) and on at least part of the p'eriphéry of the principal air stream,
a lateral air stream (92) with a flow speed (V22) greater than the principal
air stream, in order to form an substantially parailel air stream (9) made up

25 at least partly of the principal air stream and the Iaterali air stream, the
aforementioned device also comprising means (3, 4, 6) so that the air
speed (V21) in the principal air stream is substantially uniform along a two-
dimensional section of the stream in a plane (P) transverse to the direction
of flow (D), the principal air stream being diffused through an substantially

30 flat porous principal panel (11), the lateral stream (92) being
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AVENDED SHEET 4 NOVEMBER 2005 contiguous to the principal stream ggl) al ong
the boundary (F) and the speed (V22) of the air in t HAOQVEMRER 2087 r eam at

t he boundary being substantially equal to the uniformspeed (V21) in the
principal stream and in that the aforenentioned speed (V22) of the |ateral
streamincreases 5 progressively the furtillqer away it is fromthe

af orenenti oned boundary. 4. Device according to claim3, characterized in
that al ong the boundary F, the lateral stream has the sane speed as the

principal stre LS (o I e foltl ] i) fdngstheand

t hen nore and anﬁ@@gapgek* yth%h%nﬁ@@gf%tk(%%ére@gi%/mﬁt{r?ésﬁ rom ﬁ(e)bgunplary F.
5. Device accor gpesd t(§22) adftise adir 4n Weataetabrdteach iat theatboundafy daingpeed
(V21) of the principal streamwhen it passes throug

h | P
et bsoondr g™t SUoHBR b4 G0 e lod g eneed a0 I dye pEnatBLsEam A, 15
i denti [ i di i, | i i | i iQ . 6.
bovt ce- accordi nif Hid a0 REHoh ) SBERTV2%) BF ind Ikl AR Sithepsed) . O

conti guous t o t peogreksictipahe Miriearvdyoins frita the uitementiohed Botiadarzed in
that, in the transverse plane, the air speed neasured in the |ateral stream

20 diverges progressively fromthe direction of the principal streamthe
further away,it~is from

h f ' bound : i i
any one of cl gl rl%e\gcet 80%(?’%8‘}%61 Oa&:h’zmi te(la"%\r'l%&?ﬂg‘%ﬁq%%t 5’19{}59([)&3/6: §§mﬁéagﬁ;l:d $no to

conpri se a por oyfeli@bRl atlreBARAS (H23aREIpREE GsARe DRACIHA) DREARNATMNOA itk he
princi pal panel, the pressure |osses through the pores in the lateral panel

varyi ng so that speedancressesdvertyrdogly athigst andilen pwreland more asigkly the
conti nuoughy fr he_speed of the princi stream the further away the
| at er al stﬂr)eam ?f?ﬂmﬁw?n@'ﬁ?@m%ﬁowﬁq@?ﬁ 30 AMENDED SHEET 4 NOVEMBER 2005
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5. Device according to claim 3 or 4, éharacterized in that the flow speed
(V21) of the principal stream when it passes through a plane (P)
corresponding to the lower edge (16) of the skirt (6) is substantially

15 identical in direction and value to the principal diffusion speed (V11).

6. Device according to any one of claims 3 to 5, the lateral stream of which is
contiguous to the principal stream along the boundary, characterized in
that, in the transverse plane, the air speed measured in the lateral stream

20 diverges progressively from the direction of the principal stream the further
away it is from the aforementioned boundary.

7. Device according to any one of claims 3 to 6, characterized in that the
generation means comprise a porous lateral panel (12) arranged on the

25 periphery of the principal panel, the préssure losses through the pores in
the lateral panel varying so that the air speed through the lateral panel
increases continuously from the speed of the principal stream, the further

away the lateral stream is from the principal panel.

30
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8. Air diffuser according to any one of clains 3 to char %EQB%ied in that
the diffusion panel has an substantially constant po4§9VF Vi ce
according to any one of clains 3 to 8, characterized in that the 5
generati on neans conprise at |east the substantially flat porous principal
panel (11) and at |east one porous |ater panel (12) arranged on the

peri phery of the principal panel, the aforenentioned principal panel being
designed to diffuse the principal air streamin a principal direction (D)

and  the af oberRphipRerlabal Bl 1 oRARAL LS DAL 5ADIEULAEINER ol fler 2

air 10 stream di ver gen rom pri nci p iTection at at the end of

the |lateral pa]hﬁhsmh pangkieds an sabeﬂahabll)eccﬁnmmthmréélw of a given quantity
of air in the lateral streamis increasingly small the further away it is
fromthe principal stream so that the lateral streamis increasingly

accel erat ed t [ r J f.ar j rb N

tream 15 10" RevUR BRI dnkng Rbai 318" G BlivaRiEsl hrgarHle
characterbfzed i getdration ime@RPOmPaSe &t Hddt tthé Bhbabhasuetiat porsusiprincipay t hat
the lateral panel is |ocated between this skirt and the principal panel and

t he af or ement i of@del (s‘ilal) rand &t deastr org gudous laterdl quaneht(12p astanggdt o fthe he

di ver gent streamc 0 fromthe |atera

according to cl BFH‘? %éhg?e&ftn& Fldi@é“? t?‘ﬁé’% "EWGQF'BQQ%P“P%%&?I??Pigisbémg
contact with a gkERasyi I @Wt@,@d@hlm pagal | el
to the stream or pgrgﬁjltglﬂf\%&’?ﬁ% @T%gﬂﬁ%ﬁé‘? :ég‘?l 12 DE‘IVI ce) accordi ng
to claim10 or llle atd:r&nmj’tt@nedeldteral paael beipgnaratged po idiféigsala k@éﬂél airt he

| engt h of, 4 he sk subst

tho t i clibes of VEHE! AETOS BRI R iR aet R A L A S Y Bnce
Rg/ \e/ewg E Rt 2802 Ki niiepd panee tﬁéls@%h@ﬁlavaﬁélﬂé foriM Riw onaegived) qobhtiyEdp SpHnET 4
the lateral stream is increasingly small the further away it is from the
principal' stream, so that the lateral stream is increasingly accelerated the
further away it is from the aforementioned principal stream.
15
10. Air diffuser according to any one of claims 7 to 9, characterized in that it
comprises a skirt (6) arranged in such a way that the lateral panel is
located between this skirt and the principal panel and the aforementioned
skirt being arranged to deflect at least part of the divergent stream coming

20 from the lateral panel.

11.Air diffuser according to claim 10, characterized in that an area of the skirt
in contact with a stream is defined by generating lines substantially parallel
to the stream or parallel to the principal direction.”
25 |
12.Device according to claim 10 or 11, characterized in that beyond the
principal panel, the length of the skirt is substantially equal to or greater
than three times the thickness of the fast stream, i.e. three times the
shortest distance between the skirt and the principal panel, and/or, when
30
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19 two opposite edges of the aforenentioned diffuser each conprise a |ateral
panel respectively arranged between a skirt and a prith%%PMggﬁéWF t he

| engt h of each skirt beyond the principal panel is substantially equal to
half of the distance between the two skirts. 5 13.Device according to any
one of clainms 10 to 12, characterized in,that the principal and | ateral
panel s are panels of a housing (3), the dRirt being arranged so that an
opening is forned between the housing and the skirt to create a | eakage

(70), oF Part, o 408,k 1l APty ULty one

of clainms 3 to eral panel 'I's arranged so
that the |ateralpaakl redgetiveldi Mesgrsl bptRasesskMal and ropritdipalppame] peed
direction the further along the lateral panel it is fromthe pri nc'hg?l
panel . 15 15. Ai tergthidieechakirbbeyaig the Rimeinsh@aoe! issubaigntialtyoequpl to hal
characterized i t.the rincipal ,air,streamis substantially |am nar.
16. Air diffuse;bfgﬁégfs l'|1|cge’ l?%twgﬁVQ@%gN%fSkﬁsai nms 3 to 15, characterized in
that the ®0 air is diffused at an substantially constant speed (V11, V12)
through the entire diffusion panel (4). 17.Air diffuser according to any
one of cl ai ms13.Devité acchatimgteeny edeiof daiats t Bdo 12i chaactirtzeddadhitribm a

single volune of air(§), an enyel op 3, 4) of ich .25 conprises,the
di ffusion panel B¢ ‘%@'ﬁﬂalfgfﬂﬁ@s %Eq:@,a&pﬁgom W‘%éﬁogﬁ%ﬁgl *$io 17,
charact eri zed i ”artrQﬁ@%d Qﬁ thsH & Bﬁbﬂfﬁg%?s}m&@%eﬁfv&:{]rpiﬂé Soddhy aRYRNESkirt
progressively al ong e lateral “"panél away fromthe principal panel. 30
AFNnFn SHE- FT 4 tNOMERBERISAM@ge (20) of part of the lateral stream.

10 '

14 Air diffuser according to any one of claims 3 to 13, characterized in that the
lateral panel is arranged so that the lateral air stream diverges
progressively from the principal direction the further along the lateral panel
it is from the principal panel.

15
15. Air diffuser according te any one of claims 3 to 14, characterized in that the

principal air stream is substantially laminar.

16. Air diffuser according to any one of claims 3 to 15, characterized in that the
20 air is diffused at an substantially constant speed (V11, V12) through the

entire diffusion panel (4).

17 Air diffuser according to any one of claims 3 to 16, characterized in that the
air is diffused from a single volume of air (8), an envelope (3, 4) of which

25 comprises the diffusion panel (4).

18. Air diffuser according to any one of claims 3 to 17, characterized in that the
diffusion panel has a profile that curves progressively along the lateral
panel away from the principal panel.

30
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20 19. Air diffuser according to any one of clainms 3 to 18, characterized in
that at all points of the diffusion panel a plane tarfQéNYEXBER A0S

af orenenti oned panel is perpendicular to the direction of the air stream 5
20. Air diffuser according to any one of clainms 3 to 19, characterized in

that the diffusion panel conprises an aiLy perneable fabric. 21. Air diffuser
according to any one of clains 3 to 20, tharacterized in that it 10 is
arranged so that the principal stream bathes a zone to be protected on an
operating station. 22. Air diffuser according to claim?21, characterized in
that it allows wunrestricted access to the operating station and/or the zone

to be 15 prdiSebiradiffuds addording té dagbnacsivighitds i1 &nohapagtedted irathab a8 to
22, characterized in that it conprises, upstreamof and/or in the diffusion

panel , neans of allirgnisngl thee diffusisinepaeel 20piane 2engent ta thegafaragentiaeesdr di ng
to any one of cl.aj to 2 characteri zed i.n that, it conprises, upstream
of the diffusi 0hgbgﬁgﬁefﬁ@gﬁgﬂ%@gﬁgr@ Cf‘ﬂ'é Oélﬂ}e Wf"ﬁearﬂarti cl es;

t hese
particlessmy forman aerosol and be solid or liquid. 25 25. Device

according to any one of clains 3 to 24, characterized in that it is nade up
of several noddfésdiffeser adgording tDeny ceead ctaidisrigtot 1@, chatasta&zeddhdhaldher i zed
in that at least.tw of the nodules are connected.to different air sources.
30 AVFNnFn C! - | HORBORREST DS Phab PerrRBPIS{EPEn of an air diffuser
according to any one of clainms 3 to 26 with either a production line, a
machi ne tool, a bed, an operating table or a

21. Air diffuser according to any one of claims 3 to 20, characterized in that it

10 is arranged so that the principal stream bathes a zone to be protected on
" an operating station.

22 Air diffuser according to claim 21, characterized in that it allows

unrestricted access to the operating station and/or the zone to be
15 protected.

23. Air diffuser according to any one of claims 3 to 22, characterized in that it
comprises, upstream of and/or in the diffusion panel, means of lighting the
protected zone.

20

24 Air diffuser according to any one of claims 3 to 23, characterized in that it

comprises, upstream of the diffusion pahel,'meéns to charge the air with

particles; these particles may form an aerosol and be solid or liquid.

25 25.Device according to any one of claims 3 td 24, characterized in that it is
made up qf several modules (30, 31).

26.Device according to claim 25, characterized in that at least two of the

modules are connected to different air sources.
30
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di splay cabinet. 5 28.Diffuser characterized in that it is oduggd by

repl aci ng an existing diffusion panel with, or superﬂﬁ%ﬁ@?ﬁhﬁ

di ffusion panel conprising at |east one substantially flat porous prlncipal
panel and at | east one porous |ateral panel arranged on the periphery of
the principal panel, the 10 aforenentioned principal panel being designed to
diffuse a principal air streamin a prircipal direction and the

af orenenti oned | ateral panel being arranged to diffuse a |ateral air stream
divergent fromthe principal direction, and in that at the end of the
| ateral panel, the section available- for the flow of a given quantity of

air in the | aZﬁC%m§?\éﬁ§{mo'f &l &Pﬂ%@éf‘glﬂc’r@iﬁ\qﬂéﬁé’ﬂy bhe of biaihen eviywlith s
fromthe principal stream so that the later streamis increasingl

y
accel er at ed t he efthet e praduation tlines af maohireetodf artemterr operttipgitabiepen 2
stream
display cabinet.

28.Diffuser characterized in that it is produced by replacing an existing
diffusion panel with, or superimposing on it, a diffusion panel comprising at
least one substantially fiat porous principal panel and at least one porous
lateral panel arranged on the peripnery of the principal panel, the
aforementioned principal panel being desighed to diffuse a principal air

stream in a principal direction and the af_or_ementioned lateral panel being

10

arranged to diffuse a lateral air stream divergent from the principal
direction, and in that at the end of the lateral panel, the section available
for the flow of a given quantity of air in the lateral stream is increasingly
small the further away it is from the principal stream, so that the lateral

stream is increasingly accelerated the further away it is from the
aforementioned principal stream.

19 -
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