;e3er4"6Tr[ )1 "Method and device for diffusing a protective streamwith
regard to a surroundi ng environnment" Thd present invention relates to a
met hod for diffusing a stream for 5 exanple of treated air, in order to
protect a zone ,mlth regard to a risk of contami nation, in partlcul ar
ai rborne, presenfietRdAnd goviemier difusing 2 protesiive stream wihregadde a o a

di ffuser associated with the n@u%ﬁpdhgaédw\)@n g.ew ce for diffusing a
hygi enic streamin a zone to be protec or arrpl e a zone of an

operating station. The operating station may, for exanple, be a 10
wor kstation or a_storage station. The stream of alrrﬂprevents t he

contami nants cont AIhEEESaNt imention relates te acmethashinar ﬁ‘ﬁ$‘6@n3eﬁ‘lf%amn§3ft he

zone to ke i Q:.p r e itive 0, n such
Zone. 1'n T e Rua Rk redfed foP bR 18! pRi G nd R kel B4 kot Teee
gaseous f | ui chritamiretion, fropartibalapsifsorne, ﬁesbhﬁn'@ﬂ?r?édr@'hg éﬁV‘ roPNRiiYl e a gas
or a 15 specific lgaseous m xture, or an aerosol charged With one or nore

substances in sushéls @lﬁtesrmgdaffusenaysmaf@dtwmtrednemm that issardavigeer e and
P otect ad. | ot Afds B dionC KEEARUA o oiio PedwbliRil 8 Sardla dorone or i v

t he phar maceat |analo€pelrat€hgst'§tatlona”ﬂ161|(ﬁ§emfh %tﬁﬂidtﬂ%a} horCegamples Sbe nglustry,
- 20 el ect{(ﬁnl cs or a hospital environment. These industries and others

requi re 1%at WRBtStation epa sterage station. a'hﬁmtleﬁr@@ﬁatfcﬂm\&!\t%lthﬁ)@qmémaﬂt%r
| h h
cont ar nat o PRERIRLH gl Simoludife ity Ao SMBRRS IR Rnf 08 efch

product . | n protectede and in patthelanptoteas(ﬁeneltnpéwbmjcwm\/ﬁfoﬁ zmebot h obj ect's

and human bei ngs, e le patients in a hospital environnent. It I s not
al ways possi bl e) !%2‘?.% ‘@égﬁ gy 1 a}F‘? NYte i aIT ¥s U§9d &@&@nat%nxm& o lessen a

room conpl et %ﬁeéu@ﬂuﬁfs&l‘éﬁm fﬁgogt otte Hﬁ/eﬁfl S reﬁgat | §§#5F30n| Y

close protection of the pro y pro é
2 9 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 examp|e patlents in a hospital
environment.

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
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smal | zone of the operating station. In addition, this protection nust not
significantly hinder access to the operaRi ng station 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 pharsmale@oneaofs thexdpstating stations In eaiuitiors tthe prasétioar must ot
characteri ze%@,ﬁﬁ%rgﬁg]ed t he val the and direction of which are uniformin

the entire st¥ inderAGeess 0 the anarating stalien bymsedwtion @peratoisn
corresponds to fl h S : i A
turbulent. A Qon\(g?\ﬁ%%ﬁ&él??? ?sl%érés on%%g}ag%}é%@& gﬁ‘ﬁ@gﬁ] ﬁ@gggﬁg%enar
stream 10 Hdiveien ofssterileraiv ase nowns Formsbie dpplications) f@ﬁ@ﬁémﬁlé"iﬁ thler eam
drags intg it i phery the general |y stagnant anbient air, the
char act er ?)st i @lﬂqﬁ{acﬁlﬁﬁﬁs é‘?@sgrb’f \?@ %Vélammu%t, be laminanii.encharpetegzedibyia v
m xes by i ndugyd ' i Lnat i i
Creating port i aat reniaup Mhditertt f St 8B IS AT M SAdd sbafond
stream and t he¥ ed oReynabldsv almier t lowfer Ctianb 3,000t @¥Hig!- cotfesPORESTERE flow

ser that allows for a decontam nated

FR- A- 2. 785. 04Q di scl.oses, a diffu;

envi r onment t@‘%fég@"&ﬁ?éae\éﬂ'ﬂmﬁ'ct\me gireambecomesdurhulanti s result is
obt ai ned by mai nt apnd : er al ns _around the first
stream i .g. bet vveaérrltk{?ﬁgﬁﬁléﬁlgh lfél?éregg%] a‘ﬁ!f%%hée%gﬂgf éﬁﬁsgpf{? %\%'Rg(/g&?amhe .
pr ot ect i VIO baHowever, @sit tavestdway frem the difssiorn padelyhiRystidarh drasingsits

t hrough by 20 operator, a brqduct or another item and it takes a
consi der abl e P?ﬁ%h%)’éﬂ tﬁefwal&oﬁm .ambiept aig, thethakasteristicsafwhigh ase

requi red, evediffekene C i | N Ll ent.
Furthormor 6) Cp e TS R arRBIRACAT ol HIREEbY I RELOR i e i dhe e <
“relatively shsireay, €optannineting i andecrgating pertushationstthategradualheraducedter ed
- di vergence ang,}d Lr.rapid dilution in the .! 25 anbient air.

O her devi cesi%erﬁllng[' E%ﬁ?ﬁ?\ é{}ﬁg\ﬁt'%gﬁ‘ @fgﬁe@? M?'B"ﬁéheg‘eadta%pmte?tﬁe- L,
~periphery1®f a sl oDosunesa FRUG2.765:04G t diSaBsES 14 n&ﬁa§e@tﬁé{“fahgw€9f8r 2
barrier for the stow.st{?eam Qf air. For exanple, docunents FR 2. 748.508 and

FR 2. 788. 843 J&centaminated enviggnmant te e ereated araunshthesair ima strdamsThis

streamthe sp ' | QG : entr utwar ds. Thes
variations do@ﬁf)lglpi:asl oW iorﬂg ﬁﬁr@ﬁ‘é’&é g%‘ﬂ‘ﬁ] !Tq%wﬁreqﬁ%fao!},ﬁ'@ﬁ'm%%@n@eus
3.776.121 pr ediestistreameien betiveeni thg festestream il titl hawidirail Movdver that e,
and therefore the ﬁir flow_speed, to be varied 5 progressively fromthe

centre of the PLPIESHYS Bariplfaanedin this;way iscdestmyed wvhen it isiyassed thiough,byno

roure o Cocar Spokigs. b frodRt SEROG i atd k BbE A Bhns &R b "
afast streamrefaie. dyleever, if ahephsiow first stream iShiequired,teveinr slower secbrid used
1 [lel t ' .0f th t T le 10 of

PaeE st eam | Streing WAL BBRGRT B bttt Fthsncia e disiansh bsyordahighyi ent

- ai-r. However, such s degitecthevomésinefiicient i relatifely 'SAVH Huet@ the W EhetGy oP ©
| am nar, and t e‘ﬂfﬁzfﬁ stream which is generally turbulent, are

significantly eams. their required divesgeRce and tharefate thaistapid dihgionds the
. - Stream gergy at@pbigpt @jrand nore perturbations in the slow stream which
gradual l'y '

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



15 reduce the section of the slow stream and therefore the volune that can
be protected. The purpose of the inventidn is therefore to propose a nethod
and an associ ated device for creating a confinenent barrier around a zone

to be protected bat t}eg by a sustained) barely perturbed principal stream of
air that 20 PETOYSEY'B Hﬁ%l shealhythah diffusel 3 streamithe speadof mhjchrinereases

confi nenent [ e . ul e ' e. pri.nci Ral_. stream
t he princi pa:%)g("ti F%%gﬁﬁ%gﬂ gxel?@é Efrllg?%%re'%ﬂgq%néopﬁﬁf?%ﬂv (ié}q E‘gh?? hg?erq ks of
cont ani nat | oo dedoplairied. iDocumehtt B 3.7B6&.3201prassrts rdulah? diffubingt plegurheni nar .
Accordi ng to;ﬁ'é}gﬁh nv&ntlon such a method for protecting a zone of an ' 25

operating st QW fer dhe flow rateapnd dherafoes thes aislaw spaed.ytophe afaried ai r

stream i ngt hgyg ' | beyond at | gast..one boundary, a
ot ream | L prycReies gl e Rof 1 s Sl 4250 e AR

af or enent i onealreadyrientiondd)encRiagmifiar SiEamSis BbtsiRed. DBE@RehIWO 99/05210
substantially e‘(Lgnl formalogng a section of the streamin a transverse pl ane

to the direct$e% o4t i pafticalar i figuee Bya diffuserdon@ slowt steeamythet speed of

met hod for prgiegting. agLpar rea articulagly.fromthe risks of

cont ani nat i on‘?ﬁlggll']f t‘j'?‘f@#a%]a&%eﬁhﬁﬁﬁ%o e §geeA 2¥.C‘ %@t‘ﬂ?{ﬁ?@djrﬁ'ﬁ%?ﬁtat a
lateral str eastream ésdiffalsed ipaealldl tdiard 68 HE PeRPHEIHF thebibly dthan. aHeBle
stream sych Ifa{'_geer | stream_having a i)rogresswe,y greater speed beyond the
boundary, '‘and®} %%é&feﬁ“ﬂ%éom@ﬁahhp slow, gtreamstramx centaminaiionl by the he
speed of the tdMil qist 1L d . r e i npl epent ation of
sgch a net hodél?g]r%g'? iaggsﬁsng%%égﬁgg%ﬁg a#l‘}akéé_t%[’lsﬁtlc%agf Iﬂbehéi% lsﬁg?'ﬁ‘alwrﬁ?

stream and onfMay beakaminag padtthel fastestpearhpivitiich A6 géerally RGibRRInt lafe
stream a |lateral. ai th a fl ow speed greater than the principal

air stream i 'QEE'_&%I"@V \S;J;@eerggl.\t'\%s fofAveR awn fiom ithe | diffserathe fast; stroam eam
made up at |egi§?¢faﬂat‘e§3?r§drefﬁnd %raﬁegtgwkmg'iﬁttﬂlg ts?é %ﬂ@bﬂp%ﬁia'?gl'aa&upaﬁgl tgl '

stream This user is characte tha al so conprises mean

_ensure tha? t FRdugerthepseaiionrofithe slow rstiepat and rthetefarnthiesvaturhe tthatt ¢anl by

uni form al Ongp?otle@@ddi mensi ona) section of the streamin a transverse pl ane
on 0

10 the direct fl ow. The nmeans of generation may conprise at |east one

substantially flat The puepose olﬂItth@ﬁiv@ﬁiior?%eref@@t@brdp%?é% ﬁié&dift) A¥an
e

| at eral panel arran%ed on the periphery of the principal panel,
af or enent i one@Spesiated,devicarier gseating aeconfinemeant harfienseoundeapzaneciqpbe air

streanm) whichg I ' | princi pal .di.rection nd. .t he

af orenent i one(_§i r?tgggdaﬁélggﬁetﬁ’ ‘Ji‘)gg%‘gﬁ‘rfpr %%13 E%@Wpugglpgfﬁtﬁag? Q?agiﬂ?g}

_stream t h20 diis,dogexarhpiensubstaptialiciapihard that 4, ithe coRfisémeatbamiePdoes not

" progressively the furtgﬁ{) along the | ateral panel it is fromthe principal
panel , whil st SeateRNY:Wtbwignee in the principalistieam, shaqrincipak streami thus beind abl e

for the flow gfrofectiddaA 5 HoRY thd ﬁsl@sn?ft %t%n%rﬁiﬂ% ard gﬁlmt{oﬁ and the
tncreasingly small the further away 1t 1s fromthe princip stream So
~that the I at erfigksaf pesiwrbatiomif itéslamigaly accel erated the further away it is

fromthe principal , 1he _devj.c .conprise a skirt so
that the |ateral pa%%ﬁ?@a@ﬁg%é‘zeqﬁﬁbv@g% ?ng*h‘ﬁ%nﬁiﬁé?te B 228§ 'Rn
:sKirt, thed | aoperating statipnaconsistedf establishinyg ansubsiantialeparaél didtrebing s gent
stream com ng anel. Preferably, a skirt will be chosen on

“whi ch an area ﬁwﬁocg]'fﬁ;‘?pgelt&\tﬁﬁgﬁlzﬁﬁgt“f‘@ah?}’%"%é\‘ leaglong bgundary:a Riparessively

- substantially geatdd stledd? It BehardtaRed intRafRitRih' th diGrementioned boundary,

i 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, according to the invention, a method for protecting a laminar

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



5 the principal direction. For exanple, the skirt may extend in an
substantially parallel plane to the prinéipal direction. Advantageously) at
| east part of the divergent streamis diffused at a right angle to the

principal direction, aor.even obliquely against the principal 5 stream The
di f fused ai r CNATACIerjzed igjthat a Jateral strpamy isrstaklished mithgh commart botnsagpnel s,

W | preferaky v L.af | n speed_over the entice

di ffusion pa?ﬂ?ﬁ. n\iét %@Bgigﬁ%@?%&h\;ﬁtﬁ ?@aﬁﬁg‘f’ 5835&?%?9’%‘89'”%@( al ong
the lateral [speed beyosdf then biwndary,ncindalitsoagirled fAr tex BRIy ChEiAgi N9 10
conti nuously fbogﬂ]ﬁ'&'hﬁ} sgeég of the lam nar stream This nmay be obtained by
varyi ng the praggitialy gguddodhe speed ohthedaminaristreans | ateral panel . The

sl ow speed i s pref ; : e fastest speed is between
0. 6 and aomi s, Thern diftser Gk b iRbnRRitadel”of, 306674 ARG Fipeiierna
air streans. meam»of genenating at feash bho principabald strabfl ahd BA ledS¥né Parp part
of an envel o% ‘j}orm g&a sheath guiding the air at |east to these panels.

The air volu grpefiRhaty of Hbeprinsingh @i stream; pdateral aiostreamamitht & flow
envel ope ma Wr' [ n-,por o anel s. The pr re of
th\é sogrce ﬁpstreaﬁ%%ft&t ﬂgjndiﬂﬁ @E‘ﬁSﬁabﬁﬁeﬂPﬁ“-ﬁﬁ\/EH%}A@ZW%@S E%SS\E‘E@"O and
500 Pascal s. Substndialiyipdraltéll dir Bfr@émrmblM,Lﬁ?aﬂléa%i‘%?g)ahnopﬂféeﬁriﬂd?pél%fn a

e

def ectoruioor the |lateral streamso that it forns a ected stream for
exanpl e stbst SRamangd therlaferal aif stream. Jhisdiffuser igi charadterizedin thabit sisce

time, the ski i I, i s.not.only a.guid
but 2l s0_an ofopetives Aol &7 0fclrd tnat o, o SpHBY 4 GhB mringied 2irireana s’ he
flow section Substastislly Gofornhealory @& dho-elimensioRdl SEGoRABEIh@ Sstidaen Shrgam i s

defl ected. Th file ma progressjyely curved along the |ateral panel
away from-t heﬁsﬁ‘%ﬁ%ﬁ!ﬁf\%@gﬁ? dit'ﬁegé%ohl%"ér al air streamis diffused :
per pendi cul ar to t¥Relraéans i ' | LLegtd i 6
progressi ¥§I y with the incr gggiéﬂg}aglagp@%?aﬁ@gga&ﬁe@%’t%ﬁ%,gﬁt%ﬁ(iéhﬁellalﬂp ffag t he

| ateral st?eaRPioYsHhiinsipal Panehandsat leastdwid porous datebsltprmiet afranged ohithé he

Kirt, and - i Ly, d ints of the skirt and at | es t hat
ey be a'f oy BEriry G AR nink iR baRel the' Spfimemionssl RringRskpaRel BOIG: | nas
diffused 5 frdesightdltealiffuseathic prfncidaﬁ aftistled, %imisﬁfor @tﬁgfbge @@ﬁa@in %r

I C,

flexible materi.al, Lor exanpl e ‘a washabl e or 'i nt er changea
singl e-use f aPFPEipaldiraetion.cand, the aforementpned dateralppared! beiyg ansngad e

rigid parts, @R ' e, Lt . thus be
perforated netal g%lg?én?} gk%?‘%ﬁ%@‘%g&géﬂ?%%é‘ﬂﬁpﬂwmﬁ d'ﬁeé%l'oﬂeprﬁgqf@b'éff any
por ous naklri grogressivelydherfatthgealongtthe patetsl Pans! Rlis HdMm q{@gﬁn@%ﬁ%@@'

pol | uti on. Th%gﬁ'if er may be oriented so that the principal streamis

. directed subst I{s QF %ﬁﬂ%ﬁ%?ﬁjtﬁsaﬁﬁﬁ@@neme seekign éV%l&blehfﬂf the dow
“principal strafm §gb iBOOEai 1P ; ' ' 15
-+, The skirt choseﬁ?ig%})‘faﬁt“he qolt.?‘etc“t% 'ia{eéﬁ%fﬁb?g"%;E%P?%ﬁﬁ@?%mtﬁggﬁt‘@%er ent
~as possi bl e uPWa ik fresnthe prineipal strearm,csd thiat tivei tatbial dtreanpistinercasinghs of

it user on wieR e aisd iRt ek RSH e hprB8! §%iher al panel afranged
. respecti véldy bet wedvoreavier,r theadaice malyrsoniiserd BRIt s& WA WeliiRral panel is

o aranged 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



20 principal panel each skirt will have a I ength substantially equal to
hal f of the distance between the two skigts. One skirt will preferably have
a length . substantially equal to or greater than three tines the thickness
of the fast stream) i.e. three times the shortest distance between the
skirt and t h&eprindpaladirgetioal FoBexamplesahd skt fray éxtend @&s pacubstiniially

defl ected st i1l .25 mai.nt.ain,.their coherence over a length

subst anti al | @’gg"%ﬂa{“& t?ﬁ%e Are¢iRAdiracioneen the two skirts. These defl ected
streans will be u | . V¢t he
operators and/ or ?\ ggéglr% Sggtg¥' ;Q)tra‘csicégtsggg,sagrqgrth\Q#ggpte%@é%rﬁﬁge%&gghaetrénce as
soon as t hey right @nglecto ties pencipak divgdtion]loe even sisligdelypagdinstetier griricisal f r om

t he atm)sgher? and then, for 30 exanple) treated to sterilise it.
Particul a |y$1fPa{‘he air diffused is not used for 7 breathing) air

conprising a gas gf4:C s ] e f

cvanml o thar Lo% ThePdtSed i 142360 4 ok e Tull HadeittBydti SRy gidhe
interact wit tpariels, wibgrefesablythave an subgtantsily sbhstahhspedd Ovel thedemenot
contain any el.enment thaLéE gaée(gm di se these products. 5 According to the

i nvention, arP'af§'oliPaNg aBohewaver vary rpregressively thedfurber alongi ne, a

machi ne tool ,tha e at.i € .9 0] a Ri.net,. Jhus. .the
di ffuser and the_i%g%%! ner‘né'lti) '\Evlaitrshﬂ.gv\}r'ﬂt gﬁéi‘ﬁ’ﬂf"é‘?aéoh%’?‘%le#gf%‘aﬂ?ﬁ"? BCEES9c h
ot her to ¥ oveandinupusiyfronptioe speedof thidRarfinht Stréaie, TARCHAP thedsbigined byot her
features and vianltl}ﬁges of the 10 {hnvention, rel ati ng to non-limtative

exanpl es. On NG JBE AIETSWHEARSsRs through the poresiip the Jatesalcnanel. The slow

represent at i ospe¥d i8 preRASMG OS2 1Y 816 ¢ n@fﬁ?ﬁ%@e‘é}t ;k;ﬁg?c?;si %@g‘é@ﬁ@ and 3

according to the invention used as a bl ow ng cel
detailed viewnd. figure 1, near a lateral panel) illustrating air 15

streans coning fr I ffuser,. figures 3.0 are detai| ed views
illustrating goss?.gq‘éeggesg’%%? ﬁ%yc%h? [ﬁo&tpdﬁg Iaﬁgqal an é{r@lc!ﬂa?ﬁﬁﬁ Pamgnd
figure 6 15 aFpeexample, therstichset i labraP badelRAY! Brmpart Fidine efor a

di f fuser accoFdi ng to the invention. 20 Figure 1 rfepresents a diffuser 1
used as a cei [AMAWYI%RoRAeath; guidingsthe airiat leastatoythesehpanels. Thecaip volune

protected, whj t_. f operating statiqn. It
G {1 uses an" abomat by 88 AVABHE oMb aifbofite i the SrieRbedtny GobiRGar ds
onto the zoneotherforous bf moarpdrous panelseThe pressure BTURE Hbusse UPtFdarRRANS
downwards bet %ea. arallel,. ogposi te |i PS 5. A 25 diffusion panel 4 extends
between the t 'iﬂﬁ§'°5‘ panediss Q‘f?é‘_tﬁﬂﬁﬂué)/d?ﬁ’,‘WBﬁgocﬁﬂd %00 Pascaleen the |ips 5.
DKL S S B0e artanghd kPl BRAGRD b ARERgdd F ofdiF 1596 AbehboRPTSthe' 1O
lateral stream so that it forms a deflected stream, for example substantially
parallel to the principal direction. At the same time, 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 se(:t_ion available for the lateral stream

25 decreases as the stream is deflected.
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



. ~closetoalip5s

di ffusion panel 4 is between the skirts 6) which are directed downwards
fromthe | ower side of the housing 3. Th6é housing 3 and the diffusion panel
4 define an inner volunme 8 that is regularly supplied with treated
pressurised air and acts as an air source for 5 the diffuser. A supply, not
shown, is ar PEIH@ISIRIY Withdhe dncreasing stape ofdhepanel. Thus gbeairihitiye berpt | ses a
prefilter fo ! r t msphere, the fan,and finall very
hi gh effici e%tc'gé'?‘l gt&eﬂrl&tt%& gﬁ]‘é’é&g fhics Hofferting; obstacle Jpragd @Vo‘t‘}gtf’r beAnd e
di ffusi on pamadre péttictiay owardd RAAGOLAUSE! JKH AHnd® BE HngldPihdtmb) 5! 1!
into three p |'s, an substantially flat horizontal principal panel 11 and
two | ateral g%fﬁﬂ-"@t depensling snewhjichr paint of thentiers! parelcthisvair twasdiffussd
paral l el o t lips 5. Each |ateral panel is arranged between one of the
lips 5 on the housing and the principal panel, formng a curved extension
of the principal pakedstbhrt df i ' B0y j
volunme 8, so that the 1?;1 atQ?zgﬁdiggﬁ'grsﬁd;@é%Xnﬁg@a?gaéfﬁ%ﬂgﬂﬁ%ﬁng@ggtof t he
housi ng 3. EJehexamply & washablet be intefchangeablpafabric4 or & sirgis-asé fabrigh
whi ch the ai rpe(fﬁ'@e Bfé {iiffu d fromthe inger vol une 8 through the diffusion
panel 4. The Bor&ertyq &t he diffusion papglemay; alse haver tigidopariar@adeiofe. t he
pores are evesthinledstéel f tapLy and
size. They are 20 suffi g?iéeﬁglalybgaﬁgfﬁ‘agntgagpgsaga%ggﬂgﬁder %'fsqt%gépﬁ&?alof air
14 comi ndYutSHeemnGeperalle ithmaysbe amadenef any ploeowesmatbralethait tdoesenst of
air comng o ' [ res..ln the exanple in figures 1 and 2,
-SerralBTeitiiBy o Aty O ot A

t he diffusion® pane Bf- have a directional role)

i .e. they are not, THeodiffuserphay beheisfled idetthat Wﬁhﬁcip?ﬁ&tré‘ﬁﬂli difdRRRE 2
direction on the diffused air. Thus, 25 the air 1S diffused substantially
per pendi cul ar SYRstantally yertically sownmands fon examplesy thatShei prindipal stieami nner

vol ume 8 forng L 1 S .al Ly.uni formpressure and the
di ffusion Spee%tﬁsﬁ'agﬁn%tﬁfﬁé[ﬁ%% etég@:%é@é}%@ﬁ% D%g?ﬁ'nti ally the sane. 9
The air 9l%oni ng fThenskirt clidsbnsier of. theraurievtIeAgthr ioKebp! thl tréamsags 91

fromthe pringﬂ?al anel 1?9,! and lateral air streans 92, from each of the
| ateral panel $MYeNTAR RASSIe 30 19, 4he zone tobenprotested witheut hipdariag the t hat

the princi pal adtddsusf ®e SRRy bh .ﬁi‘eﬁgﬁ g?édglfuc‘fé 76083 bd i thd tzobg'l fof f used

by the 5 panel 11 are uniformin va rectiron 1n a princl
direction D) &xamplesdone diffuserion whichviwodspposite euiges dachl catnprisesa tatesibeeds

V11l are kept r | d.val ue) for e le 0.6 Ms, beyond which an
air st reampi sBﬁh&&%@édﬁ%&gﬁ%@?ﬁ%&ﬁ%ﬂ&Fgalrgpnéitq pHACRAk Rﬁllizb%@"ﬂéh? nar .
The princ2al psihci Slel Ol i Vol | ' i 3 10 a
uni fgr m spged ps| Thlgtahp its E??ﬁglv l‘ppgawgﬁaown?ggg@@é\}gw&i egciju:aé tg?ia\ﬁh(gr;(ﬂiét

IS
crosses t hr ou§¥Stans between dhe et shirtsy ©oe tskirt Iwilleprefergblyl bavé a Hengthi r t

g 1 st on speciovRitaleSETd Br ket e We Fust 158 hbknpls BF 1S et

str e?m 92 \Amrstneam. si.elistjmt?éfﬁmesl thy shortestndistahde atsa;mehf fheTskift wAd umea][ld
- equal to the j Nci_pa | ffusi opn speeds,Vlil. However) the orjentation_o

the speed of Bﬁt‘ﬁﬁ)@gtp@f'gl ?YO'}Jf;teagﬁpgﬂ@s%Wn’ﬂP@CBYﬂYtq@?c@ﬁd streamsr wills hat
the jet c@bes rhaintain Theip .cohefertid 896t fé”ﬁen?:

; £ i D Ri d
V12 diverge progressively fromthe princi qu&thﬁﬁarn ?)Gél f‘o“ﬁ’{ue?tﬂl@% 5

( al directi t he er al ong
‘the lateral p egn the bive skirtsy Thespaflegtedostreama will beyunaftectetbby beingnt | v,

. the direction I | ¢ i of ir jet froma re

tllose o the esEd uoBoR, o' xaltio By 3¢ Blerdiiekncl Belrebiers prerae Bl

. direction D, & wilgegaiortheis cohermmiceals soopedstheyhave bebf paesed shrdughiovever )
~“the direction of a.\LateraI %’Lffusion speed V12 of an air jet froma pore .

) he aiipusegmay be gxiracadifiam dhet atmosphere randptiien, for
~directi on 30 anekaplewsteats stlirlis i baRfi N st
skirt 6) substarﬁ?%l ly . perpendi cul aral téﬂafrﬁ/g*%leaé{n%&@p@%ﬂgﬁﬁéﬁf%d%'? Thus)

i.n 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 agai nst the skirt 6,
whi ch deflects 30 them



10 and will then nove along it to its |lower edge 16. The cl oser the pore

t hrough which an air jet cones is totheflip 5 the smaller the section
avai lable for the flow of the jet. For a constant flow rate of the air jet,
this | eads t8 an increase in its flow speed. 5 As a result, in a horizontal
pl ane P (seePfaing, 8y comprisiipbadgas)of @ specifiogeseausymidereomayhalsaiber t 6,

the | at | f. t defl t | at | t
CUbstant| al | USE PP ERAMAIE el is el ks e Pridicts MipCRBetnLe fo8si pa
di rection D, nbtiintbrmiet withl thes pidictss tRHus, it gﬁgadééi bl@JfHaY%ge%geaH@é nbp the

speed V21 of the principal streamalong th oundary F an I ncrease the
further al onGOPRN pnyplenrent gt might odisedbestpradusts: edge 16 of the skirt

6. Thus, gl th . F). the. | ateral has the sane . speed as th
ot ni et st sam GO iokdfion ot aBUSSIRBS campinedWlReh oy
more and nor @ produictin time, fa Middhing e, iat bod éﬁ%ﬂérﬁ%é’%ﬂgaéﬁ’g':disﬁgys) the

15 boundary F | s an_substantially vertical plane that temains beyond’ the

pl ane P, justCabines Thus, theidifusarandtheeequipment withi whichét isstorabined @reosi t e
db dt I \ | at | st ds t f it
low by r edudied Bisgel o g RoRAE arBi R Brolfdiobn: ai 1 99 Thus. the

| ateral streamtete fdnown@ﬁags&mﬁ?gf@,j@% gﬂgé;ge%@ﬁ?@g‘ﬂa%aﬂt%ﬁsw “:‘Q 20

contributes to increasing the prot ormng a c i nenent
barrier 0 tiR¥ention relating toon-limitativs examplest o figure 1) this protected

zone can be divid [ rts. Between the boundaries Fis a part 21

bat hed by the sl o??gtﬁﬁ%#%cﬁ%n@i%&mgsstream 91,. and beyond the boundaries F

are two lateral pdiguse 2% hasdmethdtit repréderitationséf AardnsvBisd votieaNBreséast er

and nore 25 turq?ul ?Q?t .ﬁe further avvai/ it is fromthe boundaries. The
enctad heiny

skirts are suf§q4 4sRiaccopding ¢ ertiondisegama blpwingeeilingei r | over
d 16 d ab i i .
Cateral of fean  whioe 28 dotalfey fidk oftfud 1 hear' diBectH Bandi T sGhsiny 4,

draggi ng 1 asieams camingfrdmetheatiffisey, . into it, but the jets |ocated
within the skirt pgevent_topo puch s i ng and, in 30 any event, maintain
the protection of ﬁgﬂfeﬁrpng‘? p%ll-la"sec @#edg viewsfllusteating g PrEsible: aeometdc

bet ween t he Ib@nﬁgmaﬂdmohgqﬁewﬁ@p%nhhe skirt fi to create a | eakage 20
of part of the lateral stream THi S prevents the creation of excessive
turbul ence in a zofigured ism petspegtive: eepireseritatipn oba woziularhdiffasion panehfdrt he
lip 5 and theg 4 f .skirt. .Moreover, if the skirt 6 is 5 designed to

8 diftieet Pty o b ied

be renovabl e, [O8-an airti ght seal between the skirt

6 and t he2@ousi ng Figufe Aurgpreésdrmts ta HIMLSHO N (heBY a o r <0 the
pol lution of the dif sedmapi r bééoag)bi ent air 99. gl'hus,ng\trﬂgweé;'c@?sﬂ%r'ﬂeésure
R

f
bet ween t he | &@nged aboye azone i protegtedh whichsmaycorrespand te padrot all

Sivt 6 and ¢ 5 AEARCTG sEAbAY i 3Ry A AohrBRoRy dos” Bhe BRI RS o,
the protect ed vedioally I downwardsi ghtol tip izener2.amgeddiffiséme eomprsésd awitgl t he
flow of the str t her ef ore

' it ill b bed. It
-~ advant ageous t&%ﬁ@?’dé’%f’éﬁ&% Hﬂg’f‘%@g‘ﬁﬁr UE‘!’?@‘ d?q"_?ll i ORPREiey|lipst By A
exanpl e i @5t hadiffusion pa@bh%ﬁen&@%eﬁ#ééﬂlmé)ﬂv@ﬁtﬂﬁgﬁ héroks tha%élé%ﬁe@ﬁ{?ts 0

allow the ligh 0 ,pass througih t he panel into operating zone.
t

 the porosity Ingd ketvernitaaipsdr. Skids 6 et amangessalongrappgsitaradges 7 ok
~panel may be rmgmdagirgngg’réﬁglélﬁé}?ﬁge g;r]se]},’-rsad@%rﬁ_'%nt material. The lighting

“means may al so be arr p ar- as possible, it is also

"~ “preferable to diffuse 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 air
conditioning equi prent for the air hygronmetry or _ tenperature, neans of

- m.xing gases into the air or neans of charging the air with particles, thus
~form ng an aerosol. These particles may be liquid or solid,



25 such as a powder. These particles may be a disinfectant substance that
keeps the diffusion panel free from contg@m nation. The neans of charging
the air . nmay be nozzles arranged upstream of the diffusion panel. O her
means such as pulsed light or ultraviolet lights may be installed upstream

of the diff udiflusionapaiel A0is betWetn tie eRIcBYIVAAEIR atd @irédted Yol nwardafem such
as the surfa&_(faﬁ)of t he housing or panel. Configurations other than a quarter

cyl i nder ar e WoloWepsidergfithg hoysiega. panel 12. In figure 3, it is nmade up of

a flat part 23 ex alep t .di recti fromthe li n

connect gd to the gﬁ?%@%& p%héﬁh?fﬂggg'&?ﬁgﬂ%lrfaﬁﬁfe ﬁgl"'?n§'4vq‘wﬁﬁi%n®89at 45
degrees rel ai$ regulariyt fupplied wihowéatbd prbssuridel i diEmR detsiditan dir@bafcefopel 12
forms a rbght a g%e with the principal panel and follows a straight profile

to the Ii 5.““PH er. Ao PRV natisbewing ist argangedsypstteanpof theiipaer yolwpe 8ext ends

ntil it is | i i i S.then nnected by .a | gferal, panel
10 e up: oftt desray Combliscs & prbief rdrcail G ith i, Sineintibre, Aheh Biaf

per pendi cul araridofindlly @venchighl effisieaty filkBets khéirel thallHes 8l i¢ aLaEY lust-0 t he
outside relative to the housing and cones up higher than the lip 5. The

edge 7 of thd™fusing nerges with the lip 5. Instead of being all in one

pi ece, the diffusi e ular, .15 whic 1o or, lar ar eas
or areas with a C(;l?r%l ggmgl?gpnég?%’ B)g'?{ibbgrréelia&edpﬁqegévgﬁ!&‘?%r'ﬂ%g o be
used, si rifdl t aspdibintothwe Famwais_esubaa@mm flaBh&irontal PririciEl YanepI¢landede up
of three nod Iesl) normal ly abutting but shown separated tor the clarity of

the descri pti ¥ laferal panels skk thalare uasten sylindess eantl withean raxds pasllel to

T oppos: t o el &, BAcR IEGRISSH % ihGed tfudl obg PN, BTN BR°T o
two ot her oppleusing sihdethe principal ipaneh fafninghe clivedeexiension lof the Priptipak on

t hree of thei I | at eral, ,panel. 12 and on the fourth side a partition
32 to coinci déa%|?ﬁﬁaﬁb%raf(ﬁ§iq;HRQfYHH&?rﬁeaﬁ%Wemﬁeﬁﬂﬁf ¥olumr, Be s91thahdhe t hey

are assers ediatdiaPpaids i edvekorbHicRllePSBRR Hehb@ing 8, Lhe base ~of 25
e

each of the nodules. Their nmain role Is to ensure that”each nmodule is
rigid) ' and to colgsh patierationtiathe diffusionapanel 4tis agmae threughavhichwthe air

conti guous no i~ I ire a diff.usign pan can be [ W th
several inter grg%ii%}t (e’mng%tjj If'goin 36?%@\3@%@?;# Elgogﬁlhélﬁe §in QGPF{)E' Jré% Wi th
only two end porbsityds #ss eainecdverahé iciitits! alfiusion’ pAil! i€ UAE RS ake svéril
connect ed towskff,ere t sources, they can be used to diffuse differently

treated air tdkuted and arpt oh gubsiantialiyt theiisameishape andrisize. Theyare

Thus, forogxa fd [ ff i, (th has.si ml e

TS oy o 20712 RiRlerfty ﬁ“ﬁ%‘%?@g@%gé ahgtf:%%%ﬂié}tﬂf@"ﬁt‘y"%@"l&g@‘ FAEEF se

- air charged withér peresr 1Bafarimsl @ dohetdrt fvhole afithe joiss bf agifl corhingr dutrosful e

.y diffuse d:ﬁé&cg%rm air. O C@urse, the invention. s pot limted to,the
exanpl es give é',"“g_rﬂ?rﬁ‘imlﬂr BLXAMRIC dRfigueesch ande2. thaditfusion pagel is

- exanpl es Wi t hdie aﬁd?m@fbd?és Hbfhofﬁﬁ%’acﬁiréchSnéIW%Pf.%ﬁge%%Pes Bt‘?oréh%‘fnﬁé' rts

may be rigid or flexible, transparent or not an ort . over)
_panel s cl ose thapgd likera pazzle that weulddmporea directioptorethe diffused @it Jhusont al

“or verticag, fthatai ' ‘ and. Ll |y _or_onl |y

airtight, gs Itt‘gga"g{ss @ﬁgy ¥o§%’%ﬁ€%%@'w@§8@§ chﬂldeo{lﬂf‘@%"t 'P\%negi%%&%%%\

ateral strearparad Siilary, thetinneluvelumec 8sforms o sinkld eoarce Witk substintially s

not uniform pressure and the diffusion speed V1 of all of the air jets is
substantially the same.



15 necessarily a parallel 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 diffusion panel to
be fitted. The invention nay al so be designed so that the principal
direction is not vertical. This direction may be horizontal for a wall

di ffuser. A zone Tbe b eamingtfes iy diffuseny coniprises apvinkipabaid streamiey a few
20 centi metrﬁ,?) Q‘ size.or corrlgﬁ' se a\ conveyor several netres long. It is
i 9{ E\

not necessar Sdruicipal pap i Iatgralais streams 9Y oiremeeach of ithe [ateral

ai monsi ons. °83*32‘35?%é?%"?ﬂ%?‘%@??@%eﬂ’é@% RefraBhi, dR7 SO TR Be oo

not necessar iPFpcipat diffusiont speedstV 1 irpthienair pleant 9 aenl it iswisfudsd bplthe up

and ot her 25 f or slower streans may occupy part of the periphery of
the pri nc?palpaga I1, are priggama n ¥alys and; dieeqtigndn & princinsh direction Badirerted

ti C s | 2. . ) Th
g{):{ ?olnn?rai not b(lau desi gnaler E:‘gﬁga#nrﬂlggieh?a({]@?a{ﬂgesgg%g?%ﬁeg{%geéfﬁg‘lg{&ﬁeﬁuri (ra]g
nor mal oper atthieshold vaee, fac bxavaplefliGtrhie; beydid WhichRin SiPsiréamas nbilsiigerd t o

t he phar maceLIti cal s_ﬁgéndust,ré‘ and 5 can al so be used in any type of 1ndustry
sensi tive to ‘arvdr e PHREIRH Steaane diffuseds laminae f ood processing i ndustry,

th ti ind indi LCS: t . d. th

ype of Iabor at oy Pt sfteBRl DR b Wit nrPaf o G eufBitect e

type of dénht adiuniforonspeedal Treatdis, isdprincipalt flow . spbee anve@gu@z;am;@wo be

applied in dl&é %trjthlﬁon sueh the 10 distribution of food and in

particular in é% § %“.'ghTﬂlﬁ’%"eta‘%QOT’ﬁ%% 180 torHie lowapedae 16 ofithe,skiy 6cisoi net

for food prodsuistaritiafly ithe @ahtf inCHiFdCHOR! shd LQHe%atﬁgléﬁinQ@a?dﬁfi{sfcﬁ} spdiid be
op, such as a butc

used to displ\eﬁ refrigerated products in a s ers or a
cake shop. In he field of healthcar e) the invention may have a nunber of

15 l'icati o I &' i . f I dapted t
drtruse o hygt oni ol SR sHiySiof SREBI AL i ReteRa it aleam oF alengb ity
vehicl e ntly beiffaged dpethevigdnel M2 bRy WMTbRA hovALE SHd eGALE the rinchi
Foom mmy  al SoULURPISREARA |1 anevon therorisafationraf tha seatbof cactulatdrabair o
room may al so i ac rakair a
hygi eni t nart t 's.hody. T h

venti on' may ! oheds orf e BonlOh of thehdf3! el Ing et otues TR, ThiRudtp ce
burs ;“h ctim dhectionsgagflt tlmlatntsral_ di_ﬁfmpidns_spie_ﬂlslnvwfdiwréé gfégmgyieélyffm?&h?ai r
over e wound). pOssSi . cont ai ajnkilling or andl or disinfectan
subst ances. Ag}mg'ﬂﬁfﬂ'éﬁgt{ﬂ"t ﬁ.tﬁﬁry&ngPEP the |§%6§|t%ﬁﬂ%,12dff@$u§"@cpwiﬁale

i nvent i on20i s paaef 1 £ ey dré, %ﬁé@@iélﬁ&?tﬁeon(ggléqgéﬁﬂ??ﬁé@%ﬁ“ﬁ-‘%@iﬁégﬁ %2

infections. . - ~ The oOperating Statron
absor bi ng t he 9§ @ncainjet drann at pereeclose toathel prinvipal panebkissubstatitialhy the/same

Densitive pr a8 ot R oyl B ahd thedror b Rpaloagalie b skim g |
fitted with aHeweverxhoaditeetion Yeanaterdl dRRSIGPEPESH VA 2 bf 8h it Jéﬁr&ﬁ%f g&t)rei f

the air diffused should got be m xed with the surroundi ng environme
particul arly o310 8ilip Bl subantially: perpendiculer ke ithe pancipabidiréctionrD and

" accor di ng 250 tthéré?éﬂeordil%ﬁed%rﬁﬁn@ﬂg;’ﬁv&a‘?as | g0 6ﬁs%gfiisfkirl"s§ ' sﬁﬁgﬁghgélﬁgl to

the invention, by replacing a prior usi on pane y a pri'ncip

*-and a | ateral RefRendigdlastaitheplane ofithatskistati on of the appropriate size and

by, adding as meny <l T e aRENRAN pABR AR The ki d ik Sn Befi B
‘ereating a i xihegfiow af ¢healivjetn 14 diifiided tnouged Ifteral PaRePI2. The air jets

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



10 existing diffuser and the panels of the diffuser according to the
invention. This m xing space allows for t%he static and dynanic
characteristics of the air, particularly the pressure) to be honpgeni sed
before the air /is diffused. The_ thickness of this space may advantageously
be equal to £Ad Vﬂ\éﬂiﬁﬂ meveralang itteritsl loyenedge 165 Thexioser Ahé/pote thusdiod f or

t ti . i tati tabl i shi i t
R et on’( pyHRdPah al 18 cBRelREfRinh 5, (e ShateltheisSgian yaibld 105 ¥ avi ng
5 beyond at Iflewsof theqeth Fondasanstdnt flawdre bf &% Hithot, BHRLAS tSRASHcENSS)

characterized |n_that within the aforenenti oned boundary the air streamis
gi ven a speed [tﬁlﬂ?w)sﬂeﬁgt I s substantially uniformal ong a section of the

t i | . he di pecti f flow 10 2. hod f
or ot oct] o arl am Asra b0 R BiitibRidl Barke BiESe 80u 2 eamésmondfiodP e, can |
(92) is estabibwshedgbal6 bf the GRIFTG) tﬁ@uat@?élyﬂdﬁ)sg%&b qéyzeofm%neabagam

t he af orenent,i onﬁd lateral stream havi ng a progressive greater spee

(V22) beyond 't stwaanbave substantiallytheysanm diractibn as eageother; patatiel to

af orenmenti on bei. ubst ant i al equal . to_the speed (V21 15 of
the | am nar gﬂ?gam ﬂgilyq'%%ggﬁg'r B@ﬁ S?Yﬁgﬁl%f ‘ﬁafétaffﬁem ?’hf’? g of a
met hod accor céqugl tto thbaspBeld V21 %f tﬁ@”ﬁidcﬁbé(]gstf%ﬁ‘ﬁlé@ gﬂa bépneéw%%?hat 'ng
at | east ,gne principal air stream (91 ) and on at ledst part of "the

per i pher;} of 'Bﬁr@aﬁﬁith@ frtheraalong the plane® they arectomards theslowenredg826 of th a

fl ow speed (\@‘g)skgfﬁater than the principal air stream in order to .form an
substantially parallel air stream (9) nade up at |east partly of the

principal .air strHaus,atshg ihe bairdas) Faite @térﬁ%ﬂeaﬁﬂﬁéé(iﬁ@&éﬁﬁdsq]éédti@t it
al so conpri Seg cmeans 43, 4, 6) so that the air speed (V21 ) in the
princi pal ai r "¢ PAAGHPRIStEQANa and than {ts Reedr inceaasas, slowlho ab firsti anch themal

(D). 4 Deviog ngenanof Guiky e fither &R3Y RS Trord s Batdsf v rfhufe the 7o
conti guou'_@ t obewRdasy ifisianesubstantially ¢edical plane ghatveniaingbeyond the. plane P,
B B ne st e e Bt e PSRe: SR principal Stréam, | " e ! ateral 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, Whic_h becomes faster and more
25 turbulent the further away it is from the boundaries. 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.



17 equal to the uniformspeed (V21 ) in the principal streamand the

af orement i oned speed (V22) of the |aterallstreamincreases progressively
the further away it is fromthe aforenenti oned boundary. 5 5. Device
according to clai£3 or 4, the lateral streamof which is contiguous to the
princi pal stream A'bARERHIRG NEs begRMade hetwearthedipS ohthenboysing 3 aind the

t lgk 1 i he | at | di

o o0 besi el o ojthede’a MAGECRRSHBER diitne st sfba, ThinoRYPIRdhSanay

it is from t Eealia ehextassivedutinlert® . a i@n@demﬁuw;ﬁyaﬁéﬁbaémg, b&waey one
(0]

of claims 3 t 5 ,characterized in that the generati On neans nprise at
| east one sut;tg?a“?ﬂ Ca Iﬂpdfﬁ‘é’tﬁﬁ)gr and tbeitﬁ@iqfatgeﬁ&iiblMQlever,éﬁﬁtﬂleaskiﬂtﬁaist one

I sl . O i ph _the princi B
Fhe.af or anent s ot e Feplale ¥ i iriclf B SnsBrga shtihtrad befvadfine”™ "
princi pal ai rskiit Geamd the hopsing@. WFudipf éﬁé&tQHrc(dglh %PQOF Q@al%&%&'}@gﬁﬁ pned

| at er al panelthbei(@g .arr?n%g,to ditfuse a later r streamdivergent from
the princi pal ‘"giRA0fioR of the diffused aithy mmbient aif 99 hEhus the @xcessplessutee

| al . IohEhus the aceswpte |

Streami o neroneohifio Wird paliefindu i gihg s theleakida sband ppvents pa

stream so t His pumpl affent atitheut reiny ansaﬁrﬁgﬁﬂ' S| YebhsS ﬁ]’eaélgﬁ 6 & fry t her
r

away it igyfr the_af orenmenti oned principal stream 7. I ffuser
accordi ngfqo @%ﬁ"ﬂﬂ%; characterized in that it conprises a skirt (6)

arranged in such | . . 1s locate efween this 25
ski rtgand the pri ﬁ%% b%g‘neeclb E%'gq@ﬁg&gggﬁlgﬁém ??fntgﬁ @R&“Fec}oé‘?% Ié?‘l‘ ged
to deflect atlighlingtisaranged inlhediratsoted zoné HeORCOR hE Streih ifthd 2658 @
panel. 8. Air ﬁé RP ac gr.di gﬁﬁ%o claim6 or 7) characterized in that an
area of the 30's |p§ ﬁ)egg tt'ﬁ(!'g Q'R agvantagesus 40 pegvide lighting updreasmef at i ng
| i nes subst antheadliffusionr gdret) R I . pripci,pal
direction,.9. Air &%f u@éer afgggz( g?ﬁ"géir{) an'yﬂ%%g&gﬁlelc 'aT'rﬁés)d&n&b&bbgﬁéﬁs

char act er 12edteh adaptede allowsthe lighttarpass thraugtatigepansel inteathe bﬁeﬂaahgr al

' t di | %! I nci pal  di ti t furth
2 ong the | at o Cu, B BORISG niay bREiTerR tof et fo pace Mirpual anolsr
according to the/pane by Hoanato bf otrdnsgHaAEG! @ansiqtbnt tndtBAL T i

11. Ar di or'agng to

principal air _streamis sugostant ially l'am nar. user ac
any one of cl HI9ANSINayalse be awangedin theanel.t hat the air is diffused at an

(s 15 10 ALy it oor SR, i i DISTEABE tol Girfige i it has aitoady” "
~character 20 ed beentreated ke thatrit issnallonges Adcédsany b KandhR tréalHaRt ®vids'in( 8)
an envel ope (§he BloBhiedvSib 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'particles may be liquid or solid,
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

25
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conprises the diffusion panel (4). 20 13.Air diffuser according to any one
of clainms 3 to 12, characterized in thatl2he diffusion panel has a profile
t hat curves progresswely along the | ateral panel away fromthe principal
panel . 14. Ay % f user, atcgtgrdl ng to any one of clains 3 to 13,

char act er i zed? BfCPREMingtez5e Aif apd sHEfaCey suele agithe surface phihel heusing:pe
tangent to ttpgn@forementloned panel is perpendicular to the direction of
the air stream . 15. Air diffuser according to any one of clains 3 to 14,

char act erl zed in tthﬁgul’atlonsfdtben thranpa rlartes roglindatsard 'pobisibld f6rE dtbaal

fabric. djlq%ﬁingAll L? {. according to any one of clains 3 to 15,

char acterl ze Mt tgé"% fhd§ HadeaHe Oﬁtﬁsﬂaérp%ggt%?ﬂ@n@ng)Pad,‘@“%tt@tnt
orosity. 517. dhrer

Char act of  zeq t ouen 1} RER uRERP5 drttocdhetily REfhebrafti MBneL) £ b7 Aogiesar nes

a zone to be flﬁ’(dlaébﬁémdmedratoﬁfedegne@s relative 6 -thé PriAtipalpanelS R ﬁg@r@q di ng

to claim 17, tf' gtacterl Z q in that it allows unrestricted access to
operating stat’r Atelgl ﬁefo'ZBﬁé‘ 't'tht?é‘QlQ)W;lihdh%@tﬂﬁﬂlpallBaﬂEl rardlff)ﬂmszla

accordi ng to g&rhi I ri.zed that it ,co I ses)
upst ream of andl%@rﬁgﬁ%h@ g@umlhqr‘é%r?&ﬁaa@% guqq ' Prﬂj"'tctﬂ?l B?g&ect ed
zone. 15 20. rextends tintildt lsalevelrwiﬂmmé fip &and Retheh cnfAbdleddy & 13t8ral panel

character ed | that 4\'&5 rlses upstream of the diffusion panel nmeans

to char g hemg ‘P"e@"‘“ﬂ@fsz 26, 26 flankiagi a flatopark 25 pierpendicuiarr
machi ne. ool ) w;“"ﬁ?“‘“"ﬁa' ?@?Qﬁ e ety ohsbO b o BeRlfpHg le il °,

AE housmg and comes up higher than the lip 5. The edge 7 of the housing
merges with the lip 5.

Instead of being all in one piece, the diffusion panel may be modular,
which allows for large areas or areas with a complex shape to be covered, or
for several sources to be used, simuitaneously or otherwise. Figure 6 shows a
diffusion panel made up of three modules, normally abutting but shown
separated for the clarity of the description. It comprises two end modules 30
and one intermediate module 31, all built on a rectangular base. The end

15

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 thé fourth side a
partition 32 to coincide with a partition 32 on the intermediate module 31 when
they are assembled. The partitions 32 extend perpendicu’lar-td the base -of

25

each of the modules. Their main role is to ensure that each module 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
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scope of the invention.

10 Thus, the skirts may be rigid or flexible, transparent or not and long or

short. Moreover, panels close to the diffuser may act as skirts, whether they
are horizontal or vertical, flat or otherwise, rough or smooth and fully or only
partly airtight, as long as they form an effective defiector for the divergent

lateral stream and do not introduce excessive turbulence. The housing is not
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.

15

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 diménsions.

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 periphery of the principal
stream or exist beyond the lateral stream.
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industry, healthcare and any other type of laboratory. It may be installed in a
room in which dust or another type of contamination is already under control.

The invention can also be applied in distribution, such as the
distribution of food and in particular in catering. Thus, the invention may
comprise a display cabinet for food products provided for customers, for

10

example on a buffet, or be used to display refrigerated products in a shop,
such as a butcher’s or a cake shop.

In the field of healthcare, the invention may have a number of
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
over all or part of a patient's body. Thus, the invention may comprise a bed.
Particularly in the case of a third-degree bumns 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 partlcularly appropriate for
25 preventing nosocomial infections.

15

20

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
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principal panel and a lateral panel according to the invention of the
appropriate size and by adding as many skirts as necessary. Another
possibility is to add a diffuser according to the invention to a pre-existing
diffuser, thus creating a mixing space between a diffusion panel for the pre-
existing diffuser and the panels of the diffuser according to the invention. This
mixing space allows for the static and dynamic characteristics of the air,
particularly the pressure, to be homogenised before the air is diffused. The

thickness of this space may advantageously be equal to the height of the
lateral panels.
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5 beyond at least one boundary (F) a progressively greater speed (V22),

characterized in that within the aforementioned boundary the air stream is

given a speed (V21) that is substantially uniform along a section of the

stream in a plane (P) transverse to the direction of fiow.

10 2. Method for protecting a laminar stream (91), characterized in that a lateral

stream (92) is established having a common boundary (F) with the laminar
stream, the aforementioned lateral stream having a progressively greater
speed (V22) beyond the aforementioned boundary (F), and its speed at

the aforementioned boundary being substantially equal to the speed (V21)
15 of the laminar stream (91).

Air diffuser (1) for the implementation of a method according to claim 1 or
2, comprising means (3, 4, 6) of generating at least one principal air
stream (91) and on at least part of the periphery 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 paralie! air stream (9) made up
at least partly of the principal air stream and the lateral air stream,
characterized in that it also comprises 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).

20

25

Device according to claim 3, the lateral stream (92) of which is contiguous
to the principal stream (91) along the boundary (F), characterized in that

the speed (V22) of the air in the lateral stream at the boundary is
substantially

30
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5 5. Device according to claim 3 or 4, 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 diverges

progressively from the direction of the principal stream the further away it

is from the aforementioned boundary.
10

Device according to any one of claims 3 to 5, characterized in that the
generation means comprise at least one substantially flat porous principal
panel (11) and at least one porous lateral panel (12) arranged on the
periphery of the principal panel, the aforementioned principal panel being
15 designed to diffuse the principal air stream in a principal direction (D) and
the aforementioned lateral panel being arranged to diffuse a lateral air
stream divergent from the principal direction, and that coming out 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.

20

Air diffuser according to claim 6, characterized in that it comprises a skirt
(6) arranged in such a way that the lateral panel is located between this
25 skirt and the principal panel and the aforementioned skirt being arranged

to deflect at least part of the divergent stream coming from the lateral
panel.

Air diffuser according to claim 6 or 7, characterized in that an area of the

30 skirt in contact with a stream is defined by
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9. Air diffuser according to any one of claims 3 to 8, 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
itis from the principal panel.

10. Air diffuser according to any one of claims 3 to 9, characterized in that the
principal air stream is substantially laminar.

10
11.Air diffuser according to any one of claims 3 to 10, characterized in that the

air is diffused at an substantially constant speed (V11, V12) through the
_entire diffusion panel (4).
15

12.Air diffuser according to any one of claims 3 to 11 , characterized in that the

air is diffused from a single volume of air (8), an envelope (3, 4) of which
comprises the diffusion panel (4).

20 13.Airdiffuser according to any one of claims 3 to 12, characterized in that the

diffusion panel has a profile that curves progressively along the lateral
panel away from the principal panel.

14.Air diffuser according to any one of claims 3 to 13, 'cha_racterized in that at

all points of the diffusion panel a plane tangent to the aforementioned
panel is perpendicular to the direction of the air stream.

25

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

diffusion panel comprises an air permeable fabric.
30
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unrestricted access to the operating station and/or the zone to be
10 protected.

19.Air diffuser according to any one of claims 3 to 18, charactérized in that it

comprises, upstream of and/or in the diffusion panel, means of lighting the
. protected zone.
15

20.Air diffuser according to any one of claims 3 to 19, characterized in that it

comprises, upstream of the diffusion panel, means to charge the air with
particles.

20  21.Combination of an air diffuser according to any one of claims 3 to 20 with

either a production line, a machine tool, a bed, an operating table or a
display cabinet. |



