A
2226947 AN Al R SHOAER FOR PERSONNEL The present invention relates to air
shomers foK#personneI 5 The air shower is an |nportantﬁfgzg?$§é9ga_ ment
in a qlean room' |nstallat|on as found, for exanple, i duct or
i ndustry. . is the |nterfaae~betmeen the cl ean r@@hsand t he external

environnent, facilitating the 10 movement ,of cl eafi 'y dom workers in and out
of the installation. It reduces the |evel "of contam nation present in the

wor kers' apparel before theify et Ysd\Or t F6rRCPRRBORARM Over the years,
many desi gns of air shower mmnrts;%eewﬁﬂﬁTﬂﬂUteg-vary ng in size,

configuration and types of nozzles used. However, the design on the working

principles of these ®id Frewene DaventobnUREEEeRe $boRik GRABY shanges
since the_days of their ‘introduction. They consist nainly of arrays of air

nozzl es, EPFhBETEPPG®Icul ar or slotted 20 type, which blow clean air. at
hi gh s§eed (typically 20 to 25 m's) on the apparel of the user to renove

cont am nant presentt H’étgsvﬁ.r ﬁ&p@{.ei mlk %%%nﬁ:yﬁ]ieé& f5 on@yiélgéﬁg for

nost applications, f'er sone sadva tages are as

fol | ows: - iPap Tikdean mqns" amswbh@tiﬁg 86 fieunsodifer fxampbmest BRtthe
vel oci ty. gbplievoridib iy OmduseF . Very msgbnteo igteifack \BEteé®nthécant

fluttering,effect ont nant n rea r enov Fur nore, areas
e e oS o S xb Srig A robaet, Lt A7 She ™ oo°,
cont anronambvenekﬂasml clesan wocﬁxb)wd’h]eepseinnhmﬂatdw off 1ﬂ)é1aust| ng air from
the air-s [ ug 0, f of_ Dl a
hi gh tendgﬁg% 1§tﬁ%ﬁp EQ%QF coﬁ%%n?%gngggkl §§b ?ﬁ%&ﬁﬁﬁnﬁ té??%gﬁg
use™s bodp Gh@eMQﬁﬁeﬂs J&pnaggb before their entry into the clean

room

_ Over the years, many designs of air shower have

A5 Dbeen introduced, varying in size, configuration and types of
nozzles used. However, the design on the working principles
of these air showers have not undergone significant changes
since the days of their introduction. They consist mainly
of arrays of air nozzles, either or circular or slotted

20 type, which blow clean air at high speed (typically 20 to 25
m/s) on the apparel of the user to remove contaminant |
present in their apparel.

While such systems have sufficed fof most

Y applications, they suffer some dlsadvantages The main ones
25 are as follows:-

‘(a) The air jets are impacting on the bodies at a
constant velocity. Unless the velocity are very high to
create a very significant fluttering effect, contaminant is
not readily removed. Furthermore, areas that are

30 perpendicular to the impacting jets do not normally get
their contaminants released easily.

(b) The present method of exhausting air from the
air-shower is through the suction effect of blowers. There
is hence a high tendency for the removed contaminants to |

, 335 settle back onto the user's body once the air jets are



-2- stopped. In one known system a series of nozzl.es has’ been used to
Create a 3-dinensional vortex to help to prevent contam nant fromgettling
back onto the user's garnment. However, it stifl 5 suffers fromthe |,
probl em hi ghlighted in (a). According to the present invention, there is
provided an air-shower for cleaning & person and having a pIurallty of air
nozzles for directing jets of air at said person, said nozzles being
adaptsgrbppedul se the air Jets at arate in the range of 10 from1l to 4 Hz.

The presenty,i nye t*ﬁgwé QQQVIQege # p”bfﬂﬂéhzfﬁbaﬁés BAgHehsWAl &)

over cones sone o vanfa es o evi ous alr-showers, through the
use SreRle A | 31'gdhm¢n§é9§ald"|°é'@leé'd tohhRigh &e sereventi capiapdsantThe air

I's pudrecsl @étmiﬁeqysaﬁyoihéo ehel I:Is(ér’J’s F?;fa&fr@éﬁ@l y Bowevérheitzstand at a
vel ocity at the nozzl e of i nd. ddlt onal air Jets may be

POV ST ot R tRecPEQP g??¥ﬁ§@' lortex within the air
shower The Ade®rding taythe pre@dnttﬂnunntﬁunﬁ tbeﬁ@ ipl prowgdedeamsers in
an ai d ng nogrdgL. to

it si e SR, R sL8EhiRY B S ERdE A i ind|n BERPESEEL 0% 0 P
of thwaskes' forlmaeptehgr Dediselﬂfod!mmt said person. saidi hozgdes cl es -
are ?ﬁﬁhﬁ?ﬁ{ & 61 ghnaa l%w %ﬁse #66d Pyréhencerat raRgel o 25

thre vortex around t : user which forces.
IRt stQi $188ged by the air Jets to ‘the outer edge of the air shower

due to centTh@e@:eéséﬂtcenvahmumvmiusnrpm\}idéae fimstéframac;rahediliy- way _of
o it el SVPEEangs solf B4 KR G tUAYF IR Bn g S RL oAt | on ST
t he redizrtsisoweronetsidaghf thiee usier choweksatimmrai? jetsheddcieetsxd ¢ pl an
showigig-dudlsh a Series of nozzles. The air is pulsed at a frequency
15 of 1 to 4, preferably 1 to 3 hertz, and at a velocity at the
* nozzle of 20 to 28 m/e. 'Additienai air jets may be provided_in
order to create a three—dimeneiona} vortex within the air.
shover T e ' -.
The 1nventlon  may be used to clean users by _
20 plac1ng the users in an air shower, and directing pulsatlng air
jets at the_user in order_to dlsloqge contaminants, eg, dust
particles, from the surface, eg,'élothing of the users’. In a "~~~

preferred embod1ment S L . the partlcles are
prevented from settllng back onto the user by the creation of a &J
25 three-dimensional vortex around the user which forces

_contaminants dlslodged by the air jets to the outer edge of the
air shower due to centripetal force. : : S

The invention will be further descrlbed by way of non- .
limitative examples with reference to the accompanying

30 drawings, in which:-

Figure 1 is a schematlc front elevatlon showing the.
locatlon_oL the nozzles on one elde of the air shower.

Figure 2 is the séhematic plan showing the



-

(N

drientation of the nozzles mﬁph-resﬁegg_po,;he side of the air shower.
Figure 3 is a plan-view of cascaded :air showers enbodyi ng the present

i nvention. ™ Figure-4 is a perspective viewillustrating a
pass-box air shower enbodying the present invention. The shower 1 conprises
a vertical conpartnment with separate entry and exit ports 5, 7 (see figure
3). Disposed to each side of the path beBween the entry and exit 10 ports
are a plurality (eg, 5) of-wvértical rows of nozzlesi7a, 7b,.9a 9? 11

sui t abl y oxesdatian ok the Hierabes Yith FesRech kO gfgl'ﬁi 213erqfethene
nozzl es @l sHgwgx¥ ovided with flap val ves such as 15 for providing air

- jets pulsed at the required rate ay 1.4 Hz), the | on 5 may be
control | ed by cont FrIH5Ry fh‘bs s?)eégaéf v&ﬁweIggct%%cc%%?é%ge%ﬁ%ggr%i ve a
sui t abl e embymnimm e gueesert t hpvéhaponal ves - any ot her suitable
arrangenent to cont e, Pyl sat $RRY %g% | st £efinghgwever, as
shomng t he centreﬂ'ééé% %541£éa€eb§??é%%§&%§%P§§ﬁgicu1§$?£_ac?gss the 20
conpar t mpassrhaox aie shower nembedying, the Rresent nhvertion. op are

inclined relative tghd hatoWbsett E8MpriBesha ivdrsidal asompdpotinenat there
are ten vertical rows of nozzles, five on eac%;usiczi(gsofz}zre air shower
conpar t médith S8RaTatRy QRHKY sARAeXLh, POTES our fRALTeT® R hough nore
maé bet Um%POBCFa Ko wech i ¥D36f oﬁhegeo;ﬂt}?s lﬁﬁwqmef'!staé centeryaaddf exdd i n
order, .t 0o prqvi de coverage I e body : o) a

typi &2 °§§rﬁ RfDer f‘%ﬁl?’yﬁ%t gegf gSr °gi r‘éecﬁ%%]gr%%vg% ?ﬁeﬂﬁég% %s in

r ows 9a,7§b'é&&:Bhﬁu%bspl}d$uét§b&¥o§p@qadaWﬁﬂﬁﬁcallyland. bei ng cl eaned
by ‘e aHbﬁ?EBﬁ%al%#F%%'g%@%rggthEobﬁEﬁdg.€“ﬁhé“HéE%1@§ phinowge9a, 9b

and 11 may be contr er to givetwa or three q&ternatinsﬁkets,
ensuri ng BoeKidad aithnklapngaiveFeSHEN af 1o IR RTINEAFRE BfFadf S

| mpact i ngAkddatiSEie Ofe®@d¥ednrhbe (Baterl-8HA)N; stiphaselsatibe rate
oper%g<mka§ (%(%é%r¥£¥lg aé%’céXQE%iﬁE%g the speed of an electric
motor used to drive a suitable mechanism to operate the flap
valves - anf other suitable arrangement to control the '
pulsation rate may be used instead, however, as shown, the
central nozzles 11 are directed perpendicularly across_the
20 compartment while the outer nozzles 7a, 7b and the nozzles 9a,
9b are inclined relative to that direction.
In the illustrated embodiment there are ten
vertical rows of nozzles, five on each side of the air
U shower compartment. Each row consists of three or four
25 nozzles, although more may be used. The orientation of the
nozzles are pre-selected and fixed in order to provide
coverage over the body of a user of the shower.
In a typical cleaning operation, jets of air
directed through the nozzles in rows %a, Sb and 11 are
30 directed onto the body - being cleaned by the air
shower. The tiﬁing of the jets of air pulsating in rows 9a, 9b
and .11 may be controlled in order to give two or three alternating
jets, ensuring that at any one time there will be at least
one jet of air impactirig on the user or body in the shower.
+ 35 This phase of the operation, the cleaning phase, typically



4 | asts.about 15.seconds, after which the jets of air comng fromthe
nozzles in rows 9a, 9b and 11 are shut off. In a preferred .enbodi ngnt of

the invention, jets of air directed through nozzles in rows 7a, 7b“are used
in5 order to create a circulating flow of air within the air- shower
conpartment. The nozzles in rows 7a, 7b are preferably opened in order to
allow jets of air to be directed into the cubicle about 1 second before the
cl eani ng phase ends. The nozzles direct the jets of air in order to 10
create a circulating flow within the ai#-shower conmpartment. The air shower

may al so,contain a haust stem which can be | ocated either on the
ceiling %?Sgﬁ ?ﬂﬁgglggrs%?o?%%'sﬁ WeF. WhyFRtREcHeER @knadSt COPIPEm i's used
i n conj uficom obhev hbzzhes | th srows ada , a8bdasdr Lbeadre ashbt eeffi. nensi onal 15

vortex is producedsin,t ' nept . ti artigles
floating in the poﬁ%a?t€€%€g§¥$§ %@ggﬁ%égﬁﬁeafiEﬁ%hgﬁg%ﬁégfgfihsggir stream
due to ceht?ipedirested cthrough snpzzhesi in| yovadiai ngbt atervsedt iBnent of

partis| esr@srtHe Peses Qrcyﬁaﬁlwmg £18@N6E. a1, St RiASENet BErpUr gi ng 20-
phase, also lasts about 15 seconds. The illustrated air shower nmay al so be
adapt ed TOTYSE| TOPPRE HRRRE: antNe ROZFHES 11\ X@¥S L2 of /RdREBent showers' is.
i Il ustrapeeferablguopeed feordez| o cablowujets oof airtbe bdj acent air
shouers Al feSEe@Ciily | o' ARslle OMUBUL. 2550 R0AE DRESS! OAEVLPERMG
anticl ockw se vortices, Tn order to mnini-se’the Turbulence Created”by
i nt er actPRAFDIeREF acchie iRz kes direckuehe ajets caficainninoprderetof the
shover s ¢oyate &0fstEwTd €rhd NE BGe A IENGEe ¥hé NaiReshAvVEent tOfpaPtmeAL. OF NDre
shower s &{ngconsance_mnth}t e inventjon ngg-be 30 |ntern1xed_m%th oo’
convent i ONal* 5 rSARENRMRY | HHTS TP RSP P f TERBE Y SYRESTout RSCBf SR fe
nozzl es e ochted ceprhritozn i tore zeelh hing ser eamsthe Vibrosuch Bhéeature is
used in QORINCT il 4R ! Ly e G NAY s i
enhancenent. of the c eadrh ng@%%ﬁ%?ge%%&gf ﬁ%s%#rig%%? ‘Bllrljr{%/?g{e‘
obt ai ned?ith the jets of air as described, a three-dimensional
15 vortex is produced in the shower compartment. Particulate
particles floating in the ¢ompartment-will be entrained in
- the circulating air stream due to centripetal force, thus
substantially reducing the-resettlement of particles on the
object or user beiﬁg cleangd."Ihis phase, the purging
20 phase, also lasts about 15 seconds.
' The illust:ated air shower may also be adapted for
multiple users and cascaded. A series of adjacent showers'
is illustrated in figure 3. The nozzle configurations of _ (;J
the adjacent air showers are sélected in order to obtain
25 alternate clockwise and ahticlbckwise vortices, in order to
minimise the turbulence created by interaction of adjacent
vortices. In.such a cascade, one or more of the showers may
be constructed in'accordance with the invention, or one or
more showers in accordance with the invention may be
30 intermixed with conventional air showers.
Ionizers may be fitted to the mouths of the
nozzles in order to produce iénized air streams. When such
a feature is used in conjunction with an electrostatic
exhaust system, a further enhanéement of the cleaning
35 efficiency of the air-shower may be obtained.



CLAI M5 1. An air* shower or, cIeanyng Qrson and havimg=a ptura-ty—of-
air nozzlagffor di recting Jets of-.; it p i per-son, sal

adapted to pulse the air Jets at a 5 rate in the range o !lmﬂﬂ&mﬁmwﬂﬂ
2. A shower according to claim1l and wherein the rate @

adj ustable. 10 3. A shower according to claim1 or 2 wherein the
nozzl es have individual flow valves aliskiMBed with themto effect pulsing

of the ajr thepqf pap s‘how?rpf&PO&‘féaﬁiﬁgrQ' Rere i d)r}?a@inéhshprecedl ng

clainms 15 wherein the nozzles are arran in vertical ro

i ndi vi duB}uEB2ity¥s afeidy s‘EP%iﬂ%%tEﬂragli’Sc&llI"@ctJe("r%quJ%%% ?}F §”idat the
person person, sadid b4 Béé aoémgradap&éaurt% P eerdnd airwhees wer aex
the f n a sgﬁfe tendlag g ngVﬁ n?tﬁrlal shaken or blown fromthe
perso ﬁa € 1n }he range, @f L¥RB 8 &1y one of the preceding clains,
wherein additional nozzles are provided, and/or selected ones of the first

Tent i oneg nozzhes, LR SASLLENEhY POCLIRLE 1! Akl QiR 11PERY! aflel B OF

air. 25 RSN S5 ITig>t 0 any one"o e precedi ng clarns,
1nc|ud|ngukﬁaﬁgomoﬂs(ﬁﬂlﬂ$@ﬁhl¢-suppl|ed to the nozzles. 7. . An a|r

. shower constructed and arranged to operate 30 substantially as hereinbefore

described with t |l yst,rated
Grovifoes -5 A RGHar ARSRFOIRG: 5P| GLRGR SofRt i PR (FaT | PoLgtes

cascadedhave dndisrisjusl fProwtvabeesf asbecdateshanictls tlsemgtoneEfect
accordangg}gkh %Hytﬁﬂf éi tgﬁegé?ggglng clainms. 9. Use of an air shower

accordin one or of an installation according to
cla~m 8 to cl ean persons. '

4. A shower according to any one of the preceding claims

15 wherein the nozzles are arranged in vertical rows, with

. individual nozzles being'so directed as to direct their jets of
air at the person ) or to create a vortex around the
person in which vortex the flows in a sense tendlng to remove

material shaken or blown from the person

20
5. An air shower according to any one of the preceding
claims, wherein additional nozzles are provided, and/or
selected ones of the first mentioned nozzles are selectively
operable, to provide non-pulsed jets of air.
5
U

6. A shower according to any one of the preceding claims,
and including means for ionizing air supplied to the nozzles.

7. An air shower constructed and arranged to operate
30 substantially as hereinbefore described with reference to and
as illustrated in the accompanying drawings.

8.  An air shower installation comprising a plurality of
cascaded air showers, at least one of the air showers being in
35 accordance with any one of the preceding claims.

9. Use of an air shower according to any one of claims 1 to
7 or of an installation according to claim 8 to clean persons.




