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(57) Abstract

Enclosures having adjustable clean gas flow environments and methods of enclosed pressure differential distribution technology.
Specifically, clean gas flow enclosures, which provide for the isolation of materials from airbome micro—particulate contamination. An
embodiment of the invention utilizes a small footprint, modular, selectable, clean-gas flow environment for handling and isolating marterials.
The environment can be a clean room class environment by providing filtered gas from a gas flow generator (12) through a gas filter (13)
to a filtered gas flow space (20). An embodiment of the invention provides a first plenum (23) and a second plenum (26) so that both a
horizontal filtered gas flow and vertical filtered gas flow may be used separately or in combination within the same filtered gas flow space
(20).
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differ by several inches. In addition, even where the overall dlnen5|ons

are conpBenppreblemswith larger clean room environments.
A significant problem with large clean room environments may be that gas must be

20 filtered and moved long distances, while passing by people, machines, and open space. It is
difficult to maintain such a gas flow and keep it within the Federal Standard 209 guidelines for

particulate contamination. Federal Standard 209E, Ai ic
Cleanrooms and Clean Zones, 1992 hereby incorporated by reference. It can be even more

difficult to stay within these guidelines at the work surface or within the work zone. Smaller
25 clean air environments that move gas a shorter distance, and remove people and machines out
of the airflow path are generally less costly and provide cleaner air within the work zone (or
filtered gas flow space). In addition, it is much easier to direct and maintain the desired gas flow
when moving air a shorter distance because the gas flow has fewer opportunities to encounter the

gas currents and eddies that are produced by people moving inside a larger clean environment.
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20 which can be different shapes and sizes and may not be designed for being coupled or linked

together. Interior and exterior dimensions vary considerably from manufacturer to manufacturer,

and even between clean environment enclosures from the same manufacturer. These variations

impose numerous problems with respect to material handling since even working surface heights

may differ by inches, or the overall depth from one clean environment enclosure to the next may

25 differ by several inches. In addition, even where the overall dimensions are compatible there

may not be compatible side access panels on certain units which may prohibit linking units

together in a side-by-side arrangement. Accommodating these variations may lead to wasted
factory floor space which may not be reclaimed.

A second problem can be that existing clean enclosures do not distribute filtered gas to

30 the entire surface of the gas flow delivery panel (or perforated plenum panel) adjoined to the
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A fourth problem can be that existing clean environment enclosures do not allow
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selectable gas flow within the filtered gas flow space of the clean environment enclosures.
Presently, a single clean environment enclosures may not exist which allows for routine
adjustment between horizontal gas flow, vertical gas flow, or a combination of both horizontal
25 and vertical gas flow within the same filtered gas flow space. As shown by United States
Patents 4,557,184 and 3,895,570, the clean environment enclosures only allow for gas flow in

the vertical flow path of the clean work zone.
A fifth problem can be that existing clean environment enclosures do not provide filtered
gas flow having a substantially uniform velocity from the entire surface of the perforated plenum
30 panel adjoined to the filtered gas flow space. This may be particularly true when the or filtered
gas flow has a first direction of flow from the gas flow generator and a second direction of flow
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need for flexibility to accommodate changes in manufacturing processes and to aocc_);nmgdate

20 shifts in market demand as products proceed through their life cycle. When manufacturing
processes or demands change it creates demands for expanding or contracting clean space in
laboratories or manufacturing facilities. These expansions and contractions typically require
additional purchases of equipment (i.e. vertical or horizontal clean environment enclosures) or
clean room reconstruction activities and may also require unneeded equipment to stand idle or

25 be stored pending possible future use. Similarly, during multiple step manufacturing processes,
there may be different needs for either vertical or horizontal gas flow or the combination of both
depending on the product, tooling, processing requirements, and the like. As such, having
flexibility in accommodating these requirements and changes with regard to clean space provides
a competitive advantage for the manufacturer.

30 As to each of these problems and the overall desire to provide enclosures having
adjustable filtered gas flow that provide enclosed pressure differential distribution technology
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modules. Additional options may be purchased to convert the system, for example, if a sealed

front panel is required, the front panel and window assembly may be removed and replaced by

a sealed front panel. If the sealed front panel is required, a perforated table top may allow for

single pass filtered gas to exit the filtered gas flow space. The elimination of having to purchase

25 multiple types of systems or elimination of the efforts of trying to link different brands of units
together can be a major benefit of the invention which can greatly increase asset utilization.

Another broad goal of particular embodiments of the invention can be to provide vertical

laminar flow, horizontal laminar flow, or a combination of both vertical laminar flow and

horizontal laminar flow within the same filtered gas flow space by making routine adjustments

30 to the enclosure. The type of gas flow selected can be based upon the type of material being
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plenumto the entire fl ow path orjzontal or yertical .or th&éévi s,e% :
def ¥ned Bpe phgasiiopt tba ayg‘?fs"ﬁ‘l‘ﬁ‘&v ¥ention allows the customer ta makf, 8 FemIROL | ¢ ant
obj ect ofg %,,fsqu ; ﬁ;m%' HRiidve tifoplifial gad NEW Wialhe 658 Bf hE sdibttabfd gadPlowl5
?délggﬁ owhgr t he &QOP g s e

filtere perforated surface of the plenum adjoined to the
gas f| ovineghagismat a substantially uniformvelocity. -

Anot her significant. ohj . ' ' i Eﬁ'l&n can
be to confi gté'(‘?%mmpﬁhﬁéﬂ%ﬁﬁpﬁégﬁv%%w+ﬁﬁgﬁ%%ﬁ%ﬁ&ﬁﬁ m t he gas
f | ow genglemintywhicly disgibateffiltersd gds flew tfionnthe ggas flow genefdtonto the entiecspoface of
direction of flo f“t t he g@for ted surface of the plenum adjoined to the
filXYer eo‘hQBe"f“a'ﬁ‘gB eP‘I“B\W’%% ginecr{g, eBEP‘é‘EPP"’(’iF‘ the invention may al so

i ncl ude the gy ¥Rmtficamabjeebofatticuldt embodiments bR theiVéfitidn ¢an bews adjol
distributing filtered gas to the entire surface area of the perforated

sur f ace the perforatedqurfapgoftheplenvm te she entireflore path ghasizental Ar yertical or gtheTwIse) i di ng
subst ant j I.f Lty at the perforated surface of the
pl enum t ha L%b g’:erﬁsﬁ&ggﬁ%g??‘\f(‘tggé%% gas fl ow space. o - Anot her

si gni fi cant okgotler sighifioant object of particilariémindiments. of theinventiontcambe todeliver t o

it 5 t il tered fl £l t wvel ocity at at |
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primary sbaesfalloRaifomgvdlécifyhe filtered gas flow space.

Anot her signifi cant_g(_)‘j%j ect_of particular enbodipents aof the i nvent i’
be to provi deAnothersi 8“'!‘P‘PJF‘§PEB“WFPBW%P ¢ Jpuenfipn 2 bedo gopdigire,

3pace haydiths oy AlirPhnaUIER ok 9 e s R Yencrator havin ola Vit FckiGF oS T Om

the area o owest ve inthe filtered gas flow space and

subst ant flaw toya @Cond ditectionef flowlabthe perfaated surfesef thyplenumpadioined to the filtered Yot

P noh o RS spale. Al b5t BF o8 TRRANIIALY il imbhife b3 BV Blbufiflh Sifedifof | O
the invention such as distributing filtered gas to the entire surface area of the perforated surface

of the plenum that adjoins the plenum space, and providing substantially uniform gas velocity
at the perforated surface of the plenum that adjoins the filtered gas flow space.
Another significant object of particular embodiments of the invention can be to position
- 25 the filtered gas flow of lowest velocity at a location within the filtered gas flow space that is most
distal from the primary access opening to the filtered gas flow space.
Another significant object of particular embodiments of the invention can be to provide
a filtered gas flow within the filtered gas flow space having substantial symmetry about a plane
that projects from the area of lowest velocity within the filtered gas flow space and substantially
30 bisects the primary access opening.

Yet another object of particular embodiments of the invention can be to allow for easy



roomsi de mai ntenance which reduces equi pnent down tine. There may be easy
access to the gas filters for nore frequent or easier preventive
mai Nt enan¥O.008#82 e may al so be a utilities at t achPERHUSI9ARBE on t op
of the unit that allows for easy hook-up of power and other attachnents
Whi ch  gGubf-sidienfiteianse wRaRlduds equdprhéid ddwrltink] (ThefeQhdybe dasy access to the

Still another object of particular enmhodi nents ofthe invention can _be to
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si de, odiments of t vent1'on ‘of may 1 nclude rear
access which go ticthe corfwl parmt erapéibnad mtility ports.exit as wel | as alternate types

of side panelg..al |l ow i de t i de . ' eri al
may °al so be rﬁi\yé‘ﬂmgﬁr%’&@{1°%W§°ﬁg?roeﬂ%°§%egt§§f%ﬁnmev F%%%utﬁﬁﬁﬁw&%fﬂlw have
a tabl e hteNdd hindiing bEvaatefid mdvehént Roprohe lihkdd unitesianvitet) iito hid outbEthd@mnitgn
allows for custom t abl es, copveyor \%ystems, standar‘d cl ean roomtype

tabl es, oy ghedfrontifien Ahack.,Other prgbedimenis of i invention ofy may nclude regp pecess
Nat ur al | hhEk ggﬁ.; ; | ' A distd 49t0Qsde Ot her
areas of alotoﬁfefd{ al S pegllt%t%gr%iggs %%iaiﬁg%tgﬁv&gr? ?glge Hén%gs aﬁS@Iﬁ\ﬁtiﬁf QBR[ EF ©

DESCRI PTinalRridipasiege/\/Ma@srial may also be moved fthrg g froniageess panst sBachiunitanay ew of

o0 SRR A o A g et plces witi . 04 9, ¥

of &@n e I on. ows a sl de

vi ew of gbles sbi@ysransterns, staiidard ¢lezayrbom typle sablesgspecidlrequipmentwath mmdeldssaritd

el ement in the open position. Figure 4 showsa cross section
vi ew of BHltEni8B¥Snent of the invention. Fi gure 5 shows an
embodi ment  of NAuRlIE AhGPGjLE of tPinbirtich afe &ibcMsed tHr8EERbR other areas of the
configuration. Figure 6 shows an enbodi nent of a filtered
gas f| ovspecificatioprapd dravangsenbly. 25 Figure 7 shows an enbodi nent

of a instrument nonitoring panel.

15 IV.  BRIEF DESCRIPTION OF DRAWINGS -
Figure 1 shows a perspective view of an embodiment of the invention.

Figure 2 shows a side view of an embodiment of the invention.

Figure 3 shows a side view of an embodiment of the invention having a front panel access
20 element in the open position. : : L

Figure 4 showsa cross section view of an embodiment of the invention.

Figure 5 shows an embodiment of a plenum having a particular static regain
configuration. :

Figure 6 shows an embodiment of a filtered gas flow interference assembly.
25 Figure 7 shows an embodiment of a instrument monitoring panel.

Figure 8 shows an embodiment of the invention having a plurality of frame assemblies
(or panel assemblies) coupled together.
Figure 9 shows a flow diagram (vector diagram) of an embodiment of the invention

having a front panel access with an open area of between about eight inches to about thirteen



Figure 8 shows an enbodi nent of the invention having a plurality of frarre

assenbl i es (or panel assenblies) coupl ed together.

Figure 9 wWoeesdse2f | ow di agram (vector diagran) of an enbladrmmmlnt t he

i nvention having a front panel access with an open area of between
about ei nc [

7 g%esl’m“ éﬁgggag?igtéegl%ﬁg‘p\%?ﬁhcaﬁﬁ er %arsé‘lg sggcefl ow t hrough the

filtered gas F;gmw ls)rshc'esaﬂow diagram (vector diagrang of@nstnbo&memf oftthe ihventicom
(vector diagr n enbodi nent of t front
panel ach®¥g ‘\/R% Wﬁ?ﬁ“ﬁ‘?‘éﬁ%‘fn %oﬁhﬁﬁgﬁf%nﬁeé?%v?w ﬁ"ﬂﬁ“‘xh@%ﬁ%‘m
fil teredﬂg@%ughmeﬁftg@avg&mdwgﬁce he filtered gas flow space. 5

Figure 11 shows fl ow dragram (vector di agrar‘r) of gﬁn enbo mant of the

i nvent i on Fxgurqid\/qhnys aﬂpw&ngryar(&cha@ewm R © the yentigho ut. -

eight in Mi&gﬁ\ "
filter edﬁﬁviég é?’o&vipﬁﬁ%%{)ugﬁgkﬁw <I[;kpe(talr e oé‘aago t giﬁgtﬂ'g #bo hi'éh_es Fi gure
12 shOWSpﬁwfdntgmhbmgnmlﬁl(mutgasﬂomth@ndnﬂm&ltMSWMt of the i nvention

having a fro acce th a f vi di ng
a hori zont al n#ﬁg nlerlzes&mfba%%w\,\éd gw tcﬁ‘m%%yereg gas - ggvﬁéglpace

Fi gure 18avimoaiort meésmmmmmfdbﬂ@o&xheoﬁmwmmmw he

i nvention aving a front panel access with an open area of about

ei gt i newcilow drengh the 828 Hlop FPpRss providing a horizontal .
filtered gas g gw mo@sxqrow GddrafiqPecdrQiingkdi)urah eiribedinient 6f @6 iB@atiéd ow
space. 15 Figure 14 shows a flow diagram (vector diagran) of an
enbodi mahavmg aﬁwt pmbmcmrmth an opentaieA quabautfemhﬁtmcbeﬁwfel abgut-ibirteeingiesin open
area of abou ﬁ'ﬂ ﬁ ered AR OW and
a verticRf® oug Xf%ﬂgw%flere &% ow ) agﬁjmemt 6

Fi gure 159aaaows a flow di agram (vector di agrarr) of an enbodi rrent -of. the
i nvention havi n a el .acgess W a en, area. ween
abolit eight i Fighesi4sho g’ﬁ&f{" ccigy diagrp), é’??ﬁ&% 8}:@& e a‘?
handl i ngngabd PEER tpaﬁe‘iaweés%ﬂx&x eﬁmbief@duméﬁe@ horizontal filtered
Figure 16 shows aflow di agram (vector di agran an enbodi mrent of the
i nvent i ogas flow and a vertical gas flow through the filtered gas flow space . :
Figure 15 shows a flow diagram (vector diagram) of an embodiment of the invention
having a front panel access with an open area of between about eight inches to about thirteen
20  inches and where material handling equipment is within the filtered gas flow space.
Figure 16 shows a flow diagram (vector diagram) of an embodiment of the invention
having a front panel access with an open area of about 30 inches and where material handling

equipment is within the filtered gas flow space.

25 V. MODE(S) FOR CARRYING OUT THE INVENTION

The invention constitutes a pressure differential distribution enclosure and methods
which disclose how to make and how to use pressure differential distribution enclosure
technology. Specifically, pressure differential distribution enclosure technology relating to
filtered gas flow material handling environments.

30 The basic concepts of pressure differential distribution enclosure technology, or as it may
relate to filtered gas flow material handling environments are to be understood as applicable to '



having a front panel access with an open area of about 30 inches and where
mat eri al handl i ng equi pnent is within the filtered gas fl ow space.
25 V. WQE¥HESS) FOR CARRYI NG OQUT THE | NVENTI ON PCT/US00/11736The
invention constitutes a pressure differential distribution enclosure and
met hods 4 variety mﬁ&:&_&aﬁeésoaﬁ?bﬁw difriBRIoh ¢iids %Pé%’f\h@ ot ﬁ%p@rslﬁpﬁﬁgnle?t;/ gas
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resgur e .di ' ' | ' . | .. flow
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28 part cFReREasal e meioR ar fislosed HacsoBmpisl c4riain melPpis esceived, it waplda o us
desqii betheiidleRfood BRI ichh ba variddined Mithbdr @f Wayk. Impoidhtly,TACl AT 6f &epP! Y
the natural | result of utilizing the devices as_ intended and
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15 be understood that these can be varied in a nunber of ways. °
| npor t antdistribation; gag (velogify distribution, or gas filtering aspects which can be used either

independently or in combination to define the gas flow environment within an interior volume
20 of an enclosure (or an interior volume) from the gas flow environment external to the enclosure
(or an exterior volume), or to moderate the gas flow environment within the interior volume (or
the filtered gas flow space). | '
As shown in figure 1, an embodiment of the invention may comprise a panel assembly
{or frame assembly) (1) of substantially polygonal geometry having at least a top panel (2), a
25 front panel (3), a rear panel (4), and a pair of side panels (5) which define an interior volume (6)
from an exterior volume (7). The panels may be made from a suitable material such as sheet
metal, plastic, or glass or a combination of the same. In the embodiments of the invention shown
in figures 1 through 4, a left side frame (8) and a right side frame (9) made of tubular metal, sheet
metal, or plastic, or the like are held in a vertical and parallel orientation by cross frame
30 components (10) made of similar material. Panels are then secured to the frame assembly by
hardware as would be well known to those with skill in the art. Details regarding the assembly



foregoing, all of these facets should be understood to be enconpassed by

this disclosure. The pressure differential distribution
encl osur eweReLE | ncorporates various gas pressure ,@g §,E)f75put i on,
gas velocity distribution, or gas filtering aspects Whl c can be used

ei t her . Inde endentl I n _conmbin t|on t.o e t he

envi r on@E Partigiianem Smeﬂtﬁé% "g‘? “\Yﬁ?tfﬂ’?em% e foypd ’3 1?185 Q‘P-‘r nterior

vol une) Mﬁ#mwpm wtncemmwa&emdme ERBEH6 Colorado (T
riror volune

an exte . .or to noderate the gas flow environnent within the
i nt er i 0BOFQN, task dessriptions encompess pagey k2 écfnaascompawee graphs pages 1-109, As

shown i @lm Hﬁ%’f the invention nay conprise a panel
assenbl 313d99we%e%b¥@r nme asse eﬁ{-,e of substantially pol ygonal geonetry
havs ng at |emmrefetrmgt®ﬁgw¢4,(a2t;l;eml gasdellvetyrasmhiﬁﬂdbct(l@eﬂla'diﬁle'&mmiadlel (4),
and a pa| | de 5 fine an riL.or v

from an % g‘r%@ #‘ Qilm-gd r?gf‘serﬁﬁve%g gngn?elgorﬁ%gﬂ g%n%?xgr

mat eri a'(l@%ﬂﬁbhaéétaﬁﬁm%agasﬂow froifethe exteridradluinte to the igjbrivt solumealefimsdiByrtht i on
ofthe sane. In the enbodinents of the invention shown in figures'1

t hr ough panel gsserably. sThegas ﬂ%ﬁ%‘“&ﬂﬂb&lﬁ%“éﬂﬁgnﬁmﬂﬁqﬁm Yt ubul ar
met al ?ﬁﬁf £2 general L@dmaueﬁ eﬁﬁ&iﬂﬁnaﬂﬁl&:ﬁ?oﬁxkﬁb@d hra{v%eh&atar wgiti cal

and par on by crioss frane conmponent s 2 made of
si nd| ar semrices a sihgle Pressuresdifferentia distribution eulqswet(wemc ¢ gasflow

har dwar e afqﬁgpugiggﬁ Afmifd leb et ARSRor VR i s¥ i e b laf Any pnd1" Ashidh, e |

regar d|
9 flow may have adiist dis¢ctibn of gas flewhwithin thetisteriér vohend whichtriap be herjzobtal f ound

in the reference entitled, M Enwr nent Ass nbl

Technol §gVeticle ppg combipatie %Mﬁm@ ud® %Fﬂiﬁtq g %fl%emb%%mt 80501,
task de%?ﬁieﬁﬁw}eﬁﬁénﬁﬂfﬁﬁﬁﬁﬁ%ﬁﬂ&ﬁﬁe&rﬁ&(lﬁ%ﬂﬂﬂﬁﬂ%@ﬂd‘Gssﬁﬂﬂﬁb'fwfﬂﬁhé pages
1- 109, (1999)" are hereby 1 ncorporated by reference,

Fi n§t r dhesinteripgyvaleme wigh the directign pf the W@WM%M@M)%M be
fluidi C%ﬁg&%%ﬂ assemblly cath fhchidf a pﬁ%@ bnRERTP iﬁoﬁéi)!mtwﬁro%ﬂi%d%\';ﬁﬁgﬁ@@

del i ver sse y conprises a gas oW gener at or
est abl i Haeinga ggs fowlirate/of atwout 901&etepﬁrmnute rﬂomoratinlune .
defi ned t.h nel ass at or . | ocat ed
at o i S deRreen WK eriz; SiAT 0, et 5.4 (e RESEy iorpled By
reference. S 5 _
20 Figure 4 also shows an embodiment of the invention further comprising a gas filter (13)

responsive to the gas flow from the exterior volume (6) to the interior volume (7). The gas filter

(13) may be located before, or may be located after the gas flow generator relative to the:
enclosure. The gas filter responsive to the gas flow from the exterior volume to the interior

volume may comprise a Hepa filter, or a Ulpa filter, or other type of macro-particulate or micro-

" 25 particulate filter. Additional prefilters (14) may also be used to capture particles in the gas flow
prior to entering the gas flow generator (12), or may be used prior to the gas filter (13). In the
embodiment of the invention shown in figure 4, unfiltered gas is drawn into the first stage

prefilter (15) then through the second stage prefilter (16) and then through the gas flow generator

(12). The prefiltered gas is then forced through the gas filter (13) (Hepa filter, or Ulpa filter, or

30 other type filter). Filtered gas (which may have up to 99.99% of all particles as small as

approximately 0.3 microns removed from the gas flow when a HepaFilter is used, and which may

10



as part of a general gas circulation systemw thin a building, or may be a
gas flow generator that 10 services a single pressure differenti al

di stributi ¥9Wk¢3sure (or panel assenbly). The gas flow PCTUSKHAREG he
fluidicly coupled to the interior volume of the enclosure at any panel. As -

such, theha&a%ptow99%Bfawmesfa§ssﬁa1ﬁasfarﬁmm&dhe@uﬁ.ﬁbr@fsreaeveﬁlﬁwm jn the
interior volune which may be hori zont or_verticle or a conbi nation

of both cBewovhenadlpaiiteris vsedlsan thrg beslelivegesd intohe infrxiop Nplyme(G) af the panel of
t he inven have the gas flow generator (12) built within the panel
assenbly %f%ﬂblgg\)e the interior volune with the direction of the gas
flowin the veAtpﬂenim (W)rhaung apermettplﬁmmapanﬂ (lS}mnbeconﬁgugdgo distoihwuteithe er -

assenbl y n i nc de .at ast one 10,00 n| t EnV| rco
oS!y Biel B AR PR S S P o B R CONH B ,
Envirco C%l@ﬂé ot the enclosure. The@feﬁimiéemeﬂdwmmedbmm(w\daﬂﬂﬁﬂ: |

pages 1-4 (1998) hereby incorporated by eren e.

Figure 4 epposedsveiges ah X‘E Fﬁaﬂf’n‘ﬁﬁlpﬂ?&(lﬁ)\vg?ﬁﬂeﬂj WW&% a gas
filter (13 ac \d¥vek filtke8 &aﬁovf{o%usgtmnan ﬁm%tnmnewpw gje (6) -
tothelnt r|orsl\)/ie egasFIter be | ocate

before, owithinyhdgas Fbcred qw'apape@ob,mtbg@grfqramlgmpmeann 3 Rlenumyspaee:

|
one U Sy 5 SRR NG0B B ARG
filter, 0(209)t Imae pérﬁ?ﬂe@ﬁlaﬂﬁpauekmnhamd pmbramfd smfmecxea%ﬂjomedpasmbstanhailse

filter. AddItIOen%L pre({ Eﬁaf@%%%@#ﬁg&?ﬂg%#%ﬁé&gw%ur? %artlcles I n
t he gas f theotir
be used pgirfkletfow ﬁ‘ﬁhﬂ@ﬁwﬁ byt fiktekdd gas flbw §face (or can hf@ipeetoriviatsufthcd diea

I nvention shown in figure 4, unflltered gas is drawn into the first stage

prefil ter@qgﬂbmmwmdﬁ@%mef@q flimedygas flop space(te drliver fltened gas

t hroygh the I n

for c{e%g th&ou%ﬁﬁﬁgﬂl &Zjﬁlag% ter (R%‘S’) (ﬁ%ﬁlﬂaﬁ}' Thtreb JIMFP# far g?‘;eli}g
other ty pperfoﬁté&su}rfacd'ﬂrﬁ adjoind gasubgtatiatij thmtulean&h uqxl helglﬁ Bf he mscﬂowasnace
artlcles ma r.0X el ns ved fromthe

I(\;)as fl ow héﬁ%\‘f:garstt%Fm ?“WQE’ Q@W#%d%d%y% ‘How'space (of can
10 have perforatebamacb'&ea mj&ﬁe@ﬁ%@ho%'dftﬁba&iﬁﬂﬁnﬂﬁei%ﬁt&mékas&hw space

approximately 0.12 mcrons renoved fromthe ga when a

U paFi | t eto 410.11\’9%51&91‘54:396 to ppArtisa ofithe; Wlﬂ%ﬂﬂﬁe Ipl*hl%qubﬁ"nﬂﬂ Reorated  of
the AN el surface of th@ﬁmpléﬂu}n panel can deliver filtered gas to substantially the entire height

and substantially the entire width of the horizontal flow path (21) within the filtered gas flow
space (20), or to substantially the entire width and substantially the entire depth of the verticle
flow path (22) within the filtered gas flow space (20).
In one embodiment of the invention, the plenum (17) may also comprise a first plenum
25 (23) fluidicly coupled to the filtered gas delivery assembly (11) where the first plenum has a first

perforated plenum panel (24) having opposed surfaces respectively adjoined to a first plenum
space (25) and to a verticle flow path (22) within the filtered gas flow space (20), and where a
second plenum (26) has a second perforated plenum panel (27) having opposed surfaces
respectively adjoined to a second plenum space (28) and to a horizontal flow path (21) within the
30 filtered gas flow space (20). As shown in figure 4, the second plenum space may be fluidicly

coupled to the first plenum space, however, the two plenum spaces could have independent

11



A plenum (17) having a perforated pl enum panel (18) can be configured to
distribute the 5 filtered gas flow froma plenum space (19) to a
filtered Ju@0Md4ssx space (20) within the interior POTAISW/10736t he
encl osure. The pI enum space (19) and the filtered gas flow space (20) can
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adj oi nedplefim? MsFertin@td ﬁginadweoﬂmﬁmdmtslwu@mveﬁﬁoﬁ@ahm@ﬂwgmr

to dellver filtered gas to _a portjon of the horlzon%@ L%Oe%/ at h), In this
f ashi on thabggnereicsa-gas dlowpf betvsen about 78#"?‘!?@’%‘?‘1‘%%? yt 1By 3t an

del i ver {ngrf H:éﬁv&ﬁﬁbdu%%@t% %b@d 75¥ndhBoffintdr Wedth 61 158 fas flow ace ndie

subst ant i e entire wdth of the horizontal flow path ( W thin the
fil teredﬁgaeﬁhmmeﬁrstplenums@(wot)themqf&esﬁmmdemﬂwmm@m ivering wi dt h

and, SUbSEROLL B NG GBY AP p KB, Ak Bk bbbt spsce cpua bl 8a8R . (22)

ﬁ:

i ment
of the i ﬂéli%fﬁl&ﬁted #d3%o 9ﬂ6ﬁlpmh(oﬂl)y orientation evithimthe fiteredigds fiowt spatenum 25

(23) fluidicl coupled to thef Itere %Fﬂllver 11 V\/nere:the'
first pl enumx referripg to figure 4 dgqeg!g Mﬂgf@% 5“%’&% :

opposed fyfy %&%ué&ﬁﬁefhévv%ﬂﬁnaﬂé&m driinPsphéd (28) @'a%&diiﬂdlrecuonofﬂﬁﬁce (25)
and to a verticle flow path (22) wthi'n the flltered gas flow gpace (20),

and V\herattbpsurfaceareadéh@m@ ratgdordonumepangl @ Acadiningdde the filterd 95 8aWm panel

2 A RIS B B s oy PSRk O It oo
filter ed sib3tantidllgwertipd Giltere@ 83s flodswithin the plenufni sgaceeanibe ¢dneermdct®81ﬂbsl|ahmilym space
m EFengﬁqllzgl CLé}éer%gﬁs(ﬂomﬁ;gl?q ﬁ;}%@t Ot h:ﬁ:t fe! sreggnd%e?tgra@ds gl%?ﬂ pan }/o%dd the
to substantially the entire height and substantially the entire width of the horizontal flow path
within the gas flow space. Naturally, a single plenum may be used in this fashion where the
25 filtered gas flow has a first direction of flow from the gas flow generator (12) and a second
direction of flow within the filtered gas flow space (20).

The plenum (17) can further provide a static regain configuration (or configuration of the
plenum that maintains substantially constant static pressure and substantially constant gas flow
velocity to substantially the entire surface area of the perforated plenum panel adjoined to the

30 plenum space). Where the filtered gas flow from the gas flow generator has the same direction

of flow as that within the filtered gas flow space the plenum can have a static regain
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sources of filtered gas flow as well. Again referring to
figure 4, for certain enbodinents of the invention having either a
si ngl e pl MOB¥648$20i ned to either a verticle flow path or Pemjusborrasst 0 a

hori zontal flow within the filtered gasflowspace or where the
| nvent i 0godiiSrafiod iafrhaytlubst AR ectRhRR i geb E‘h&%ﬁt o?betwe&i‘& fut 1St
pl enum where there 1sa first pl'enumand a secon enu can have a pl enum

space of six and about ¥binchesias ahovo-desstibesh dlawervergwhere theyiltgredigas flowifipim the gahet ween

Foow ent Hol B Badlb Bl aifetabil iR Altored gas MR EA ol Mirll At ihfattd © 970

pl enum p plbﬁhm(;ﬂbelf ddicifedrte theofibéred] g:psl fiow) spapalml 3 sesond dircetiamifheistatid régaid he

tical fl th the h fl fl
Spach.  ASoRARriPR ey B SO TG bt e plepumanace Sisitnty tendes o Bom ||
addi t i ongle gagfow lgBErAaNE s eémrmcbftuapaﬁmwdgeﬁmbb&mddjainuw the’

pl enum Referring to f| ure 8, sone enbodi nents of the invention can have a
gas f| owthedrienugy ece. As showrrindfigyee s pae @nbodiment of 3 Salicoegaie confignration gin 70

f eet

(et Pe! nROK Lol R WhichShehEPh ] wiibll bin o ose pioBld Y58 BEIEPY
Wi | e generatdn gldr\atltla mtemppdtﬁe fherbase lplvmgmmglaoﬁbw&)) ahoutttéredegoges of t he
filt d fI d,.d t h t |

F1 o pat AOACS SiiectfEBiEE] TGP e by Emisg efion e plise oF B Patg s Plapal St -
deliver frhé aﬁk@@mafght dhgh zﬁdycuumédfed:@hfﬁ%&nﬂpfol AflBWalkd mmgam donfifigafiéd t er ed
gas fl ow space. ain, referrlngtofertgure , the second

per f or at E‘H‘? e filtered gaeto s@?ﬂm’é‘&fg oratqd, plcaum panel27)
directi Omine& 't&mevge&&ursblénna p’(ﬁmﬁﬂ%ﬁéi’&ﬁ%f%ﬁ&m%hﬁmstgﬁé ection

of flo rtfac rea of the second perforated plenum panel
(27) ad j mganrhea@ertaheveﬁddsmed@mgwefamsm aiangle withtarbagé ofAbout sewerf aridithreed gas

fl oy space (20)..1n h.ee nt ,of the .iny i on sh ,

sublt ant f ?siPﬁP‘?sréi‘ £t g %P%%aghew% A KR it of il on€ gud onehalf |
conver t egnchés (fothlSiohitie 6flabdut 5 cubic feet)) ANatEalY, ab theiditheisPrialgRometrpof the gﬁd’le
surface area of the second peyforated, pl enum panel adj, oi ned

subst ant £l spagerariss,the statig, eegin; coghgpratipn.can ¥ary in size f‘H’eSbéPﬁ $0138 taﬂmuéﬂ t he
hor i zont @hedel P B &iHatantially the enfie sitficelaha ﬁfépuf&we&pﬁﬁ.ﬁn AR| aljGhédto tike ST ngl e

pl enum may be“used 1 n this fashion where the 25 |Itered gas flow has a
first di pleowmepacef flow fromthe gas fl ow generator (12) and a second

di ti f t he f f | .

Thefl enum ( 1 8 Wit fertosobd (£184) 850l coRBB BT Uelitc Bitered gne having

confi gur aisbmuyim”fdge. velt;)cxty over plbetauﬂiauylﬂsetenﬁmpaﬂ'mm surfos arenof the ?qfomast ant .
static ressure an stanti con t a ve It to
subst an!toPEI“Wl Repel *’é’ﬂﬂ’sﬁ’ljiP%ﬁ?LﬁaF ?@E)/ S’Bﬁ‘r‘]”?‘l’f{gg é‘éﬁ"?‘gﬁ%’{t%" 19 suhstan éﬁ

adj of ned ireisifacd hrea offthé PEHBriEA S o W1 019) jokichs e QleriPorkbebtaf oM  he

gas flow generator has the same directio of flow as that"within

the filtessuee Gakthe|filgred pae avill ﬂnevqaesammlr mfmﬁeltapnytm thereatiesi perforated
1z,

surface area of the perforated plenum adjoining the gas flow space. As the dimensions or the
geometry of the plenum space change, or the location of gas flow generator changes (assuming
that filtered gas flow to substantially the entire surface of the perforated plenum panel has been
achieved as above-mentioned), the angle of the perforated plenum panel(s) can be adjusted to
further achieve substantially uniform velocity at the surface of the perforated plenum panel
30 adjoined to the filtered gas flow path (20). For example, with respect to the second plenum (26)
of the embodiment shown in figure 4, substantially uniform velocity of the gas flow to surface
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configuration that may be substantially rectangular in geonetry having a
hei ght of between about si x and about 24 inches as above-descri hed.

However, Yaséomsasdae filtered gas flow fromthe gas pPCTAISWgREEr at or
has a first direction and the filtered gas flow fromthe surface of the

forat | | . adjpined to the fil f h
B ccona obie EEPmIFA RS Babr capigel e Mgreontl B3 ool ¢ Bl e Rl G 07 °° 190
S 9Nl 11 C ok P20y el s@divei Wit ah Gmgle OB e RS plenin el (20) betben gt 16 O

from e gas flow generator to substantially the entire area of the
per f or at degrpasdp abausd3 deered; oi ned to the pl enum space. As shown in

figure 5, oneﬁ%giéﬁ%g?ﬁsméam%aﬂ R185'be' ai¥iLd 18 Hef dcfiftvé @fdtribution of NaVeE

a cross section Ines a right trianglle having a base proxi'nmal to

t he gas filtenad gas to substagtaibyrtbe entire surfacearaalef the\perforaied plspus pangl adjeinestiodhdiavi ng

an angl e _of between .about t ;Bi [ 660 ﬁﬁ” S wher'e
t he hypoP&Hﬁ@épﬁfngz%R#%%mﬁa%WKé&ger vg}og?i%qfﬁ enum -panel by

The apex pefforaftd plénaii panelidoinedyto the filteredgas flow spdct (20).e ok yxnaple,|al phemuirh e
static regain configuration to deljver filtered gas )

to '
subst ant ipans! for first pigaym panel,pr sccond plenum pane]) can, have helween apput fen,pesespt o (07)

adj oi ned + 1R &%Mﬁﬁwsgme (28). The dinensions of one enbodi nent
of the stagﬁc ° rregai n header above-described can have a right

triangl e wit hThe inveatiorf may Suther eqmprisg dcbottemepanch|@9). The bottos: panchesbe 3.
hei ght of .abqut .33 ] t “gpei% s hal f
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geonet ry pefvideli@as getnovable panel, bt ibmay pemprise asurace ivdependentiof theqgaelassembly
configuragtion can_vary i.n size and shape.so_as distri bute

filter ed?bafé‘gtfw%b‘g? é?ﬁ?%ﬂ“@“ﬁ?@%ggiﬂ%ﬁ%@&r hotith PRI A %4

pl enum pag@l 5 3slidiuraee biPtht BSttom panel carPhsve W perforsted sufice that allows at least®
perforated plenum panel (18) nmay also be configured to deliver filtered gas

havilfig portion of the gamlowawithin the s flow skace to nass trpieh the bettompang] surfaeeo g ¢ o

i yoens Wi re
s 11 oweiisatoRfgs O Hetluhy Rt AT B couid bo ooV BEIRwizARI AN 10 T1E

gas fl ow'space. ering gas
entire spatha2t) atieaverticlé flew pathf(22)avithin the &itered ganfow gpags (20 Theperforated

| t that the fil d ' ' _ B
gsggg{ni Z%eﬁﬁﬁ%%%% ‘%9\} °g\§/§"\% Eﬁg’lh‘g’rﬂ? Fagg%g'#'gr a tggﬂ%ﬁg%%;g%@g; ar ea
?L t he p%&fb@ﬂiﬂieﬁﬂcgﬂh@iﬁ?&%tﬁdjc&rlﬂ hae dxh&emr']d‘témnmt enéla'otahtd ahbutrﬂ?&a ons or

e eonetry o e pl enum space change, .or ocatiopn of gas
f1 ow0gener at gffhem ﬂ%@b&?ﬁ&mﬂcgmpﬁs%%geﬁqlm&%mgp&\ﬁme?
SUbST ant | Qenfiy! (1 THdldedes SRR ehn b DupRl tOha koAt pahasHRIBR pait fa)pe N

achi eved as a e-nenti one the angl e of the perforated plenum pfanél (s)
can be adp oms side pagel (5), or to batlysitdéipanelsc Hncortain epbadiments pf the inyentinnaatleasbci t y

1? |t I E ngeZ “oég?%s%fwgf%.{ﬁg% tﬁ%‘(ﬁ% E]g,%?@ bﬁ‘ﬁx?%%np‘g%ﬂja%g Iafﬂes“s)s (ta%l gﬁléy pl enum
(26) the width of the panel assembly (1), or substantially the width of the filtered gas flow path (21)
25 (22) within the filtered gas flow space (20). The height of the open area (31) can be variably
adjustable either by sliding a portion of the front access element (32), or by rotating the access
element from a closed position to an open position. As shown in figure 3, a portion of the front
access element (32) having substantially the width of the panel assembly (1) rotates from a closed
position to an open position. In the closed position the open area of the front access element (32)
30 can be between about eight inches to about 13 inches. In the open position, the open area (31)

of the front access element (32) can be about 30 inches. The filtered gas flow at the open area
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of the enbodi nent shown in figure 4, substantially uniformvelocity of the
gas flow to surface

13 WO 00/64562 of the perforated pl enum panel adj oi ni pgr/US®AlIMmEI Zont al
fl ow path (21) of the filtered gas flow - space (20) can be acheived

Wi th an anoleolelify AR bES: IS SR FRrRARGE i A3l DRGSR ARMK WA e

degr ees £ egrees anmoun
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t
The | nvenbtusi0inshes e B0 In Alrkd £30, BELALHLAG LS i Eimrdar
can be least oneaédrl acegis bbmbﬂite(m):;meis shswnmbﬁgmé 2)mdyycontprisel aside panel\aecess or

t he botto enovabl e panel, or it
may corrpl"' $ %‘é‘?aﬁf} %‘ﬂf‘e‘l}%@ﬁé‘g@gﬂgﬂﬁ? enbl y {1)- and
nmoved into poybxhbﬂ&dﬁvéaﬁnemefﬁmhiveﬁtﬁﬁmsbmd&ammm)bet%mh@ﬁist)m
panel (29 have a solid surface or the hottom panel can have a

per f®r at @ ny@rwa@ee@tshmdthwesmdﬂ?n%we@ ) 5As shosgyin figpre 4, therfirstplenum o\

W thin t t he
ext or 1 or 057 £5) eyl SRAREPIAAP A3, (] @8O ity ‘F’“E’:a‘ E’fé‘%’ﬁt“jm% ?if’sgﬁs. ve
to the hdletwopleaimfspapes allows the filtatetl gés<flow fiom thedirst plenump Ispack ch%() )
within th fllter?%%)g fl.0 o Cee"ﬁg%ﬁqﬁs rforcfalted35 aof t he
bot t om pB °2€ﬁ1 e %%T‘h ? c‘)'lgnaze?m{ )gbaé)h‘?s

Anot her open poslﬁaﬁbﬁuia CIo&d position eAlteﬁmayJ tﬁélclﬁsmlé (Bsmmusebesmtaly aijﬁstame ed
range between zero and about 20% anel asienbl ¥| (1) may

fur ther &eﬁmths@naﬁﬁ%mmbmr@mﬁom? c’eﬁfemogaolf
assenbl y @%&:féaeﬂmﬁee&r%%b B gsdwmek&ﬂ%m {4y 6f b RRGI0RRS !

(3), the ear pane to on panel to both side
panel s. Ialiowmgmmmmtmthewpm Bosaﬁontthdlelqhsed]posmo,n and viceargtsa one

access el enen bge cou t n anel ). havi ng _an e rea
(31) substant %rg? F‘é’m‘m can eé l'b‘{] ‘l’s@ﬁ aﬁé}o@%:gegﬁﬁn 9(’%’@3% 67
subst ant iréspbisive e thid Shetedgasiflotr dtithd patmht@aﬂeﬂdnomatms §hiblyn id Figure §,289

thin the filt d fl 20). The h t of _th 31
\é\ﬂanz‘i)g Vgﬁtpggl |%p§rﬂ%w %%esrferenggvagspagly 6 can be %omgl %g ofoa ﬁrst%lglpegn 2r a ( - )

interference panel (or bottom gas flow interference panel) (37) having a perforated surface, and

a second filtered gas flow interference panel (or top gas flow interference panel) (38) having a
perforated surface. The filtered gas flow interference (36) assembly can be made responsive to
at least a portion of the filtered gas flow from the plenum space to the filtered gas flow space
25 (20). As such, the filtered gas flow interference assembly (36) can be responsive to the gas flow
from a plenum that establishes a vertical filtered gas flow (22) within the filtered gas flow space
(20), or responsive to the gas flow from a plenum that establishes a horizontal filtered gas flow -
(21) within the filtered gas flow space (20). Naturally, where the embodiment of the invention
has a first perforated plenum panel (24) and a second plenum panel (27) the gas flow interference
30 assembly (36) can be made responsive to the filtered gas flow from either the first perforated

plenum panel, or the second perforated plenum panel, or more than one filtered gas flow
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adjustable either by sliding a portion of the front access el enent (32), or
by rotating the access el emrent froma closed position to an open

posi tion. pAseoraeen in figure 3, a portion of the front perw ess
el enent (32) having substantially the width of the panel assseor%?ﬁ&(l)

rotates froma cl osed osition to I 0 | osed
posi t i orinteFfereapropssernbly g be I@dwgf'ffﬁ?nsé‘@é%&e @fﬁ%ﬂsp@%‘ '58’ E‘%‘?\mﬁ‘g
bet ween gﬁbﬂhtmm&% %Qﬂab%&férgnde@ﬁ‘sgﬁb‘ly (56) dahl RaPPLRcAtRRIall jg@é?u t he

open are€a e front access el errent (32) can be about 30
i nches. tohthe fsutfacsr of) theaperfaraied plenumepansk adjaining the plenum space, or in other

14 t
to aboutMPoGimeEnis tﬁg&%ﬁéﬁlﬁh\ﬁ%ﬁ?ﬁwﬂmm open ar eg ﬁ%ﬁeﬁhﬁﬁe 2102252
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have a V&}ﬁsﬁ]faﬁd% RBbNEER fﬁh@iﬁterﬁQenf:@?ﬁnep?B) Baving € pefforated ls@rfileQih be0 f eet

per m nute when the open area (31) of the front access elenment (32) is open
to shdalabmapomc me%le amauns 95 the filtered gag flows The aB‘°“E‘rﬂfﬁi§t“°F B ess

et el DTS84t g St i s ki

(33), or i'gure y CO rlse ess
el agent gaB fipwatitedference gaged, v bothcgas Sowdhterfererice p&tb)s, ﬂlerdbauwwg ptinest 8.

Partlcular .e odlrre of the invepti.on n 5

bet ween RIF&O% m%edsﬁfﬁcﬁﬁlfﬁag ﬁ’ggﬁfgﬁ) og'nl&&?fﬁ &elscj d‘gmf yr#%ﬁ%@e)(%).
Als showngyifacd d(MZB)m&ecbbﬁw%aF lfbgztmqaimml planec]i By adjagtingethé ﬁﬁbumoﬂjtmtaposedcond

pl enum space can be fluidicly couple sure

the two psrioraad %%MQWH@”*WW&V%NW@RWB%&?%@R Paﬁf‘enum
space (2speith ﬁl& V%E?BQ’ mterference ﬁ'i iﬁﬁﬁé@t&ﬁ@hﬁr@p%ﬁﬂ%ﬂkﬁﬁce gRAt ai n
enbodi ment’s nay a closure at has only an open position
andisa clafsthe qﬂmﬁltemd gaAlﬂowr mm’%teylce Pml the ot flow3byough therBltered e Bowy

adj ust abl e fromthe open position fromthe cl osed
posi ti on®sS E%Eiﬁnb ygl %\%n in figure 4, for exanpte, can

be a flat shegy v %&habloquaﬂl ol the ﬁlteﬁedr@arﬂqmanﬂérft{ré)cecﬁsdtduy @®)liosur e
all owing rotatjon

romtheoe osi tion t he,. cl d Si |
vi ce- ver'B%Lﬂbm"‘*tl°n*‘5511°""“ul y ?qr%&m F’ci“rf“tgg‘?ﬂ ‘Wg&le rT%F?FcQ y21313"ﬁstabl e
gas f'OV\é gﬁfﬁﬁé}&ighsh%@)(w),orasubstdhﬁamﬁd@ﬁh&edg@ﬁdﬂ@e),ed gas

flow at e per rate I enum panel own in figure 6, the

filaoer edoxgmﬂl 4 hayizontakand faemmi gasfoye By sybstaptiyllycelimipating she filtesedigasiloy toj r st
filter Ed nJ ;gienum space (28) by closing the closure (35) between the first plenum space (25) and

the second plenum space (28), a substantially vertical gas flow (40) can be established within
the filtered gas flow space (20) adjoining the first perforated plenum panel (24). Alternately, by
substantially eliminating the ﬁltgred gas flow to the surface area of the first perforated plenum

25 panel (24) adjoined to the first plenum space (25) with the filtered gas flow interference assembly
(36) and opening the closure (35) to the second plenum space (28) a substantially horizontal flow
(39) can be established in the filtered gas flow space (20). Or alternately, by substantially
eliminating the filtered gas flow to the first plenum space (25) and eliminating filtered gas flow
to the second plenum space (28) the filtered gas flow within the filtered gas flow space (20) can
30 be substantially eliminated. Again, by opening the closure (35) between the first plenum space
(25) and the second plenum space (28), and opening the filtered gas flow interference assembly
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i nterference panel (or bottomgas flow interference panel) (37) having a
perforated surface, and a second filtered gas flow interference
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sliding gnals o %l:éerd}%ﬂsﬂown bgaﬁsgufésqw dnBt1! hﬁe@w‘ges DaWYan bRsub@idtialias f | ow

I nterferehce panels, thereby juxtaposing at |east portion of the
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20 above-mentioned elements a filtered gas flow can be established having a velocity gradient
within the vertical flow path (22) and the horizontal flow path (21) that can have substantial
symmetry about a plane that projects from the vertex (41) where the first perforated plenum panel

(24) and the second perforated plenum panel (27) join, and bisects the open area (31) of the front
panel access element (32) having a width substantially that of the panel assembly (or filtered gas
25 flow space) (20) and a height of between about eight inches to about 13 inches, or about 30
inches, positioned substantially at the bottom of the front panel (3) as shown in figures 13 and
14. When operated in this configuration the filtered gas flow space (20) has an area of lowest
velocity (42) most distal from the open area (31) of the front access element (32) as shown in
figures 13 and 14. This area of lowest velocity (42) most distal from the open area of the front
30 panel access element can have a minimum volume. By adjusting the filtered gas flow to the gas

flow space such minimum volume can have a cross sectional area as small as a few inches
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of either filtered gas flow interference panel is juxtaposed to the entire

perforated surface area 15 of the other filtered gas flow interference
panel thewangolideaw t hrough the filtered gas flow P@ﬁg@g}?{ can be
substantially elim nated. By using the closure (35) and the
filtered gas flow interference assenb 3% i conbi nation as
shown i r(betwpsp Evgto ﬁ‘@rmé%a?rﬁ?ﬂé",d“&e’g??ﬂg‘ﬁ%&d °P£I tered fl ow space (20) may
have & Si40sLiARkire k) tMe AVEItOR BirdisolihdihdRAilitiasatiabianes 3ihel (43) fot
substantially vertical filtered gas flow (40), 20 or both a horizontal

and a vetheiatashmgatofthespprapyiateititifies {.p-F10Mpr, ¥pGUEM, SOMPrEssed §3s; PIOESE 88F§Has f | ow

to t segond -n 0 \RGichRinh : et ween
the firsfr tBF Eﬁ?}me% argg a?s%ﬁki %@@M@ﬂt ptglxﬁeel?@%%egg’c%)]] enu%?é%ffgleasﬁégp a -
subst ant irpérhbodiréritiof de inveatiéd. ow (40) can be established within = the
filtered gas fl ow_ space 0 diojning the first rforated plenu anel
(24). A tgr na{\%?%‘,beg?ﬂy“‘gg%ﬁs‘hﬁé?ﬁfg?%??;%? pﬁeﬁﬁwwgomgygq#g% gas
flowto Wvéﬁe@ Gl 4RinbIvid Both itécﬁﬁig&e%%p&mg aRll QéiHEpRBsure difieAnghl (24)
adjoined to the first plenum space (25) with the filtered gas fl ow

i nt er f er distribution endidsyres including adpBYablercican pir flomenclosures. do dhie apmiytiong thehe
second pl enum space (28) substantiglly horizontal f]ow . 9) can
be est ablerhmgepsifor Q’Péng P ’é?’é%lprﬁ%f’g"’fq%ﬁ%%g@ﬁgmn °”é’°s“ofﬁ 2 M@Fé’ﬁa%y

subgy antg?'lg%erg ts.shov?rlﬂo'ﬁbgéfiév@ﬂbirﬁﬁvﬁﬁétx%gsvﬁé&ﬂéﬁﬁﬁéﬂﬁdtaﬁsieﬁﬁw, hich st Pl.enum

space (2 Imnating filtered gas L to the second pl enum
space ( 2#hetehtdo ftilizations (They arefsinply thiemitural reselt of utilizing the ggvdcss|ag inteadedand( 20)
can 30 e .subs i af. L isg3.nat . | ' (-35)
Dot ween GerERe; 0 gl il soff oBbiBA' & dipcflah B w i B0 BileRdegd i BeBSHEE
(28), angni9Redeplist deftaininhdtifide Butglss cid bavaried mrafrmmbenef ways chuipiogtantly, as to

16 (36) responsiyve .to, t filtered,gas flow to e surface

of the pallodths &eresn Lﬁ%?}&%@* éﬁﬁtﬁwpﬁm&“ﬂ“d g’née FP?oéxfpaf)sFéR)ef’ pace

(25)5 a Eﬁg&lﬁél gas flow (40) and a horizontal gas flow (39) can be -

establis eof during the sarr%geriod within a single filtered gas fl ow space
(<

(20). By adj uThe digcussien included inythis appligation fer matspk (s intendad fo Fe¥9)asiaRasiq | t er ed

gas flow . Davbakd . !!mﬁ ’Eﬁﬂﬁ! ’
adj oi nedd%tgnﬁ%gh #F@%ﬁ%ﬁ% flow %ﬁ%@%ﬁ 1'glabet wee’qulh Z€ero fel?eef) per

m nut e t all embodimentsopaissiblej many 4ltepnatives areriimplicit. Vit also meaynt fullyoexphain the

enbodi nent of the invention shown in figures, 1 . ustin

the cl os 5?@“6?8‘5‘"%%{]%@(“!% ap?&ay oot %’ﬂ’gﬁ’nﬂg SE, how e haitﬁ%oer%gegﬁég% bl egum' :
spage ( 28ddilybelréprisentaile@Ra bicadew fiictibh 6r S/ dréut Garivty bffultemativs st enmivilentat ed

pl enum panel “(28 e g e s s . .
elements. Again, these are implicitly included in this disclosure. Where the invention is

described in device-oriented terminology, each element of the device implicitly performs a
function. Apparatus claims may not only be included for the device described, but also method
or process claims may be included to address the functions the invention and each element

25 performs. Neither the description nor the terminology is intended to limit the scope of the claims
which will be included in a full patent application.

It should be understood that a variety of changes may be made without departing from
the essence of the invention. Such changes are also implicitly included in the description. They
still fall within the scope of this invention. A broad disclosure encompassing both the explicit

30 embodiment(s) shown, the great variety of implicit alternative embodiments, and the broad

methods or processes and the like are encompassed by this disclosure.
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adjoined to the filtered gas fl ow space can be between zero feet per mnute
to about 45 per 10 mnute. Figures 9 to 16 are gas flow diagrams (vector
di agrans) woOows4sge t he direction and the vel ocity @lcrifigeiass f! ow
within the interior volunme of the panel assenbly. The vector diagrans

show the direction and ve}1 f y of the filtered gas flow both in the plenum
space and in t fjxaddition, Pt thegngus e g S Haéﬁl"éﬁ"@é#ﬁﬁ{talsq be

colored v t he -
@LI&Veli ¥n h Gatiet G nRRAGEETIEs RBdIoSRFd shadld li% understodd kP W ot B% &ge%gm?

direction and veIOC|ty of filtered gas fl ow i gure
9, filter darigtion, q!wwagmwmemfwymmuemmmtmmﬂbodonprecessi |

fl fl o b
Jibst ant s pGame, of Syl ialiStyy yarlahth 67 o Bl bF sk, PREEHAATS el fE" °°
openifg c anddnﬂo@ddhattas 8@ disclobers relatd:sho elements of the muémm,nhe woidy for bmmﬂt h e
he shoan BT e SEMESS) by BtV sRaiAS tms ot Bt ST R AL, e fencigmor

i ncl udes it Z0he sanid) B46h BRIVl Mo GEEVeh nidrd gelnteﬁé REnddduid R\Wohidderbf

establ i shed having a vel oc] t radi ent thin the vertical flow

pat h (22) lbRENCAEPH#ERY %hﬂdfﬁ nobeach e{vmﬂtqmonc Suchhigtras eantbssubstituted

symetry t I 1%&;[ fm] |rst
per f or at eg&p edrﬁrrﬁagﬁe é%ﬁm&w Elg&fﬂyfl{r%@t e séggg%per% rated prenum panel
(27) 19 oi n Asdwmti ohé exaniple, itsbould be understogdthat adlractxbmuiaybnbxpressed asammslfoaccess
el ement ( wi dt h, subst |aII ofd h anel asse or

i ter e ne)i abforonisah cbtuich clseotng Ao Sipinlf Seeb PRSRE Sl

i nches t odisbloséd shduldrbehaderstobd wewom?aess a disclosurd ¢f0he sctiopGAtith At physical
substantially at .t he bottom of e fron anel (3) .as. shown in flgures 13

and elemient fagilifatss- JReganding fhis isclosirs of @h adiyetable clean gag mptesial | ow
space (20hadifithgviedrRfen®shbaBe hnderstood to @ngﬁ%stdis&cﬁ@e macgbﬁtaﬂjusﬁé%)m the

open area (31) of the front access el ement as shown I n gures
13 ald 14a olmdns gas auaterial |hspdling euviromment -whstherpexpliditlyt discussednot met-aqndn ar ea

2 ust i ng RReEDy e HBere S5y Mol Rt gl 2 P ¥ Sk oy

vol ume CamMMeﬁ"(ﬂlmmmmthﬁﬂdbémﬂeﬁﬁmﬁ ebénkorfipasidibalosutre WTiak Sadj ustable *
17 atfgm en two to five in sone_enbodi nents of t '
i nvent i on§lean gas mater: ss&wwsm "iOF eYen g peangfor ¢ ?@“ﬁ“ﬁ%éﬁl%&”é&ﬁdlén%o

i ncl ude aenvifohineht” ©Such chazEI R altBRARe térths hretdbe understood to be explicitly included
20 in the description. In addition, it should be understood that the various combinations and
permutations of each of the elements disclosed may be also utilized in making or amendmg any
claims.

Any acts of law, statutes, regulations, or rules mentioned in this application for patent;
or patents, publications, or other references mentioned in this application for patent; or other
25 information statement filed with the application are hereby incorporated by reference; however,
to the extent that such information or statements incorporated by reference might be considered
inconsistent with the patenting of this/these invention(s) such statements are expressly not to be

considered as made by the applicant(s).
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the attachnent of the appropriate utilities (i.e. power, vacuum conpressed

gas, process gases, or the like). Figure 7 also shows the instrumnent
panel (44)web@kdzi cal wiring configuration for 5 an epporisiPiiizgof the
i nvention. As can be easily understood, the baS|c concepts
of the present invention may be enbodi ed in a variety of ways. It

i nvol ves ot hCLAEMS ques for creating and using pressure differential

di stribution enclosures including adjustable clean air flow enclosures. In
this application, the techni ques for creating and using pressure
differenti al &Yesqlmmbutl on encl osures are disclosed as 10 part. of the
results shown to be achieved by the various devices described and as steps
whi ch are inherent to utilization. They are sinply the natural
result oft.uti wméssg;etdif&rdﬁalﬁsﬁbmﬂmclemdesing described. In .
addi tion, V\/mIe sorredwc .t wWo be u ood _t.hat

t hese not ﬁ’é@ﬁﬁ?‘éﬁfb‘gﬂﬁ‘k %ﬁy%‘mﬁ‘g% R?B‘Flr ed in
a nugrber of ways. & mﬁrpaer, layteargfanélpand a pair oﬁéxae pdnelshwhitlp defiyei dadintedibt  Of

t hese facets should be nderstood tg be enconpassed by this 15

di scl osure. volume maﬂ?éte&% ¥8%on included in this application for

patent is intgnded; fiRer8®pasUchverp adanbly comprising:descri ption. The reader
shoul d be aware that the specific discussion nay_not explicitly déscribe

al | enbodi ments possi blagasflow eeeratar,whercip said gas flow gracrator gstablifhes 2,833, ot
fully explain the %vgﬁeﬁrs%ﬁesa&huﬂr@omhemdlﬂeeﬁmo@.ﬂn@nd may not
¢

explicitly show how ea eature or el enent can actual ly be-
repnesentative of & brmmwmwmsmégaeﬂw&amwmrmlu@pmmt| ve
or equi val ent q&,‘ﬁ‘qg amédai N, these are inplicitly included in
this disclosure. \Were i \WERETi on i s described in .

devi ce-ori ent ed t ea firshpleogm flusdict caipdetetn said filteded gelkedeliveryiasgeinbly, wWhereper f or ns

devi ce descri bed. i B B ARl HandFuci Pl e S el e

to address the funwdmdmﬂmpmmmmhneim 25 performs

Nei t her the descri pt| on_nor the m nol ogy i .s.i nt ended if the scope
oft A& clains ¢ ecppd plenypn fluids yl"t?BP ghsql figst p &'&‘E‘?ﬂn%ﬂi) i on.

|t should Dbe underﬁleaﬂﬁihssfaaec@d dreea/ 1efunf RO o Yo £

departing from t he essence of the |nvent| on. Such changes are also
inplicitly incl ude@ﬂdﬂ@'ﬁ@ﬂ P wghmsn#éx}tenorvolume,su I'l. fall within the
scope of this_inve gﬁrﬂj cond Slel idae pl i CI t -
30 enbodi rrent(s?al!ofgf{}e e gr%gttsﬁvarl ty o? | Cl ? Pﬁl@?naf?ﬁ\%

enbodi nents, &nd thdedstmdccesselmnemmgupigu@sadppnciwsmbb and the like are
enconpassed by this disclosure.
18

20 2. A pressure differential distribution enclosure as described in claim 1, wherein said first
plenum space further comprises a static regain configuration to deliver filtered gas to
substantially the entire surface area of said first perforated plenum panel adjoined to said
first plenum space. '

3. A pressure differential distribution enclosure as described in claim 2, wherein said
25 filtered gas has an essentially uniform velocity over substantially the entire perforated
surface area of said first perforated plenum panel adjoined to said vertical flow path.

(NN A W
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In addition, each of the various elenents of the invention and clains may
al so be - achieved in a variety of manners. This disclosure should be
under st 00¢yd dessgdisOnMpass each such variation, be jdracofaation of
an enbodi ment of any apparatus enbodi ment, a nethod or process

enbodi nent, or even nerely a variation of any el enent of these. |
Particul &rly, Amresstng dxf&rmal @mbqswa@n‘éﬁmba%w%m& whergin said firs at es

to el ements Oé t&%ﬂ!&ﬁ%&&&iﬁ&% tob6i24 linches betw be

expressed by qU|v app atus terms or net ternms--even It only the
function or ﬁlteredgasrd;kmryasssmblyemdamm;mfpmq@pmnwmelbroader or even
nore generic terns should be considered to be enconpassed in the

description of each elenent or action. Such terns can be substituted :
where desjr edAtpiesmleehﬁetedtiabﬂltmbmm emplokm'éhd destrited dn claived,whereinzaidhfirsh t hi s

I nvention is n As_but o exa le, i ayl d be under st ood
that3all acti B 9;‘8‘5“ L—%aéwge% tto'abot eﬁ’ﬁnutt ®%ction
or as an el enph Mcauses t hat action. Sl mlarly, each physical el enent
di scl osed should be understood to enconpass a di scl osure of the action

whi ch that physical element facilitates. Regarding this |ast

aspect, khe diy }ﬁér?ent &ﬁ‘e]%' istritltistednRidhiie & fe8RibE@#H I 8] Witrein said second

handllng envir be under stood to enconpass di scl osure of the
act of "adj uspérfagatedplenunzpanicbias a gerforated aurfaeg arepadinineddo subgtantisytherentivhhet her
explicitly di S there only

di scl osure of ﬁ%ﬁ% aggts &Hngah(ftgg hﬁawédﬂéfie%ﬁf%o%éﬁl‘a%ﬂcﬂw

environnent”, such a dlsclosure shoul d be understood to enconpass

di scl osure of an "adjustabl e cl ean gas material handling
environnent” or even a neans for "adjusting a clean gas handling

envigg onngnt " A%t@d@mﬁhﬁ&&ﬂﬁdd&%mhmmu&wﬂmmrM6 witershinshid secomtl t o be

epr|C|tIy|ncIuded 20 in_the descrﬁlﬁgﬁi} | n_addi, on it huId be
under st ood t hBErqraied plepprg panel Somyers ¥ery Firgd gas flow within s3id se¢ tB‘F‘“’each of

the el ements eba%e'te%@&tﬁﬁm;bﬁo&oﬁm itetel 28 flow Mmmemruayaﬂe@w
cl ai ns. Any "acts of |aw, statutes, ul atjons, or rules

mentioned in W@Wﬁ%mﬁf@hﬂ%rﬂn‘bmﬂﬂw the entlremd 1saidierizontal flo¥t i ons,
or other ref ePﬁp es nentioned in this application for patent; or other 25

I nformation s enment filed with the application are hereby mcorporated by
reference; however, to the extent that such information or .

st at enent,s i ngor por.a h nce h

i ncdhsi s%ent %H’%s'frﬁéf%ﬁa éﬂt“f‘h@’ ﬁ F; %‘e&s)egmﬁ’ vengﬂdﬁgg crefnsgid socand. ent s

are expressl yphkatmtspadecfurther comprises Qi schtic eegaitsconfightration tolielivep filtered ipiad to) . .
substantially the entire surface area of said second perforated plenum panel adjoined to

said second plenum space.

20 9. A pressure differential distribution enclosure as described in claim 8, wherein said static
regain configuration delivers said substantially horizontal filtered gas flow at said surface
area which adjoins substantially the entire height and substantially the entire width of said

horizontal flow path atan essentially uniform velocity.

10. A pressure differential distribution enclosure as described in claim 9, wherein said static

25 regain configuration has a cross section which defines a right triangle having a base

.21
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19 VI . CLAI M5 W claim 1.

A pressure differential distribution enclosure, conprising: . .
a. a panel assenbly of substantially polygonal geonetry having at |east
a top pan& 00044562 a front panel, a rear ?%\H@?“P’lhﬁél a pair
of side panel s which define an interior vol ume from
an exterior }Sﬁﬂxﬂﬁﬁ,tosaldgasﬂowgenerator,ﬁdwhﬂe&livdrfefbﬂﬁsmm&mw@é?enbl y
conpri si ng: s fl ener at or, mhereln sai d

gas flow genbelycsn a’%@’ﬁﬁ?&l@%‘ﬁ%ssm&bﬂ‘ééhme%eg’e“ and’Wheein said vertex Opposite | oy
from said extsgab&fe iR A¥Bd, bt Wikréin theh gﬁdtﬁﬁlse\/ﬂjdmmdl&ondperforatedplenm

. a gas filter responsive to said gas flow fromsaid exterior volune
to said panel. interior vol ume; C.
a first plenumfluidicly coupled to said filtered gas delivery assenbly,
wherein said first plenumhas a first perforated

pl esum pHnel ﬁaﬂ;essmedxﬂ'emnaalfdxstsbutphmdnsure as described in claim 10, whergimesaid and. a

vertical flow pa a I 12 zlggarc
second pl enu g M@S{J {}}agsal a:%r St p?enu%rt]o ‘étrﬂéllnn S |densecond
pl enum has asﬁﬂmmbagﬁﬁi)ﬁfeat ed pI enum panel adjoined to a second pl enum

space and a horizontal flow path within said interior
vol une; e. a closure between said first plenum space and

sai d sec@nd | gpkifnPa@Renfidlddistribution enclosure as described in claim 11, further
comprising a bottom panel responsive to said horizontal flow path and said vertical flow

10 path within said interior volume, wherein said bottom panel has between about zero

percent to about sixty percent perforated surface area.

13. A pressure differential distribution enclosure as described in claim 12, wherein said
' bottom panel has between about zero percent to about twenty percent perforated surface

area.

15 14. A pressure differential distribution enclosure as described in claim 13, wherein said at
least one access element coupled to said panel assembly comprises a front panel access
element having an open area with a width of said horizontal flow path and a height
between about eight inches to about thirteen inches positioned at substantially the bottom

of said front panel.

20 15. A pressure differential distribution enclosure as described in claim 14, wherein said
filtered gas flow at said open area of said front panel access element has a velocity of

between about 75 feet per minute to about 130 feet per minute.

16. A pressure differential distribution enclosure as described in claim 11, wherein said front
panel access element having an open area with a width of said horizontal flow path has
25 a height of about thirty inches.

——
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f. at | east one access el enent coupled to said panel assenbly. 20

2. - A pressure differential distribution enclosure as described in claim
1, wherei rwoaoelsti r st pl enum space furt herpcq-mmmsﬁs a
static regain configuration to deliver filtered gas to

substantlallythe ent esufac rea of said, firs erforated plen anel
adj oi ned!{o s#jRyessure dfiGeiit] & qﬁ“ﬁ ?m?ﬁ%’s& it elaurt 1, wﬂ%@, Lém P
pressure diff giteeligad et sttsraidtwen Qﬂ:a@ﬂ %@&Uﬁ@aﬂﬂ adess eleinest Has aveREiy af
wherein said 25 as_has an essent | aI I y uni form

vel ocity overb%%‘tﬁ’ﬁt“isglfﬁ’l’%@mé‘?ﬁtf’la “ngpfﬁFB‘Fé’Hn -~ surface
area of said first perforat ed pl enum panel adjoined to said vertical flow
pat h. A pressure differential distribution enclosure
as descrilBed Anpmssmndg’fermdr distribytipny epplegye as described in claimyignyfarthglice has

?i Ih'?geggfj ggsb e ver%il asge%ﬁﬁy %rglmi e#}%t perﬁﬁfﬁgﬁﬁfﬁﬁqﬂg%

5. A pressperﬁoraﬁedf)lenmmpmlwﬂichtcompnseson encl osure as described in cI aim
4 wherein said firs

about ten pertent ?ﬁﬁgﬁ%ﬁfd?ﬁ,fﬁ e%ﬁp%%ggeﬁeiag?§3§@dg%ﬁlwg&% et vvgrega

perforated. ii asw&dmmﬁgasmmmeﬁnéémamamgamwmmmmsure
as described in claim?5, V\/ﬂerel n_.said seg g erforat

pl enum panel has as"ffgi"ﬂﬁ"%t oV terfarepce panekand said seonndisss flo F%PW t he
entige are slidaBly S3pordié tS¥HRp the bt b sald Fltefsdigas Sowitsliald wetticahi d

hori zontal fl ow path.
flow path within said interior volume.

19. A pressure differential distribution enclosure as described in claim 18, wherein said
adjustable gas flow interference assembly varies said filtered gas flow to said vertical
flow path within said interior volume between substantially zero feet per minute to about

15 thirty feet per minute. '

20. A pressure differential distribution enclosure as described in claim 19, wherein said
adjustable closure regulates said filtered gas flow to said horizontal gas flow path to a
velocity of between substantially zero to abont thirty feet per minute.

21. A pressure differential distribution enclosure as described in claim 20, wherein said
20 adjustable gas flow interference assembly and said adjustable closure are adjusted to
establish a vertical filtered gas flow within said interior volume and substantially

eliminate a horizonal filtered gas flow within said interior volume.

22. A pressure differential distribution enclosure as described in claim 21, wherein said
adjustable gas flow interference assembly and said adjustable closure are adjusted to
25 establish said horizontal filtered gas flow within said interior volume and substantially

eliminate said vertical filtered gas flow within said interior volume.

(L



10 7. A pressure differential distribution enclosure as described in
claim®6, wherein said second perforated pl enum panel .
converts 05) filtered gas flow within said second

space to substantially horizontal filtered gas flow at ?é’lqﬂ sulrlﬁaﬁce area

adjoined to ) _substantially the entire height and .
subst an@3al | % pressurerdifferentigl distribytion gnelosyes asdpseribied fin glaim 22, wherein said  pat h.

15 8. afudiris B fovi! iddt Eia@emmy%ﬁisgﬂ}e{dﬁﬁtaﬁ@%h&ﬁéé][ag? taﬁug&ﬂari bed in

claim7, whef QI 5a secon enum space er conprises
a static regestablistosaid hpgizontaldiltered gde flipw avithin satdintetonjeplumeand establish said

substanti al | éﬁh?agﬁ?tg}ehrggs ﬁéwmﬁs%dqﬁ&eﬁér\%ﬂgge second perforated pl enum

panel adjoin _ sai d second pl enum space. 20 9. - A
pressure differential distribution enclosure as described in claimS8,

wherein said static ., . 4 2. F€gain configuratiaon liyers sajd
subst aniftal | }?Wcﬂﬁggﬂw F’{sﬂbélﬂ‘”bﬁ%g?%ﬁs 5%@{*‘&’%?}% wﬁerem satd

area whi ch agjigedgaseRHataMvé1adityerddivnt Yithin'seid Rertigl Flowpethatidsdididrizehthly t he
entire width of said hori zontal flow path at an essentially

uni f or m vel ofipwpath with substantia] symmetzy ghogtaplage, Fhereln, said nlane papieqts 3 on
encl osure asg&s GHeRadid! fitst pedbrited pleiif pae'and@hid s&dofid pé&foated plenum panel

regain configuration has a cross section which defines a right triangle
havi ng a basg®in and bisects said open area of said front panel access element having a width of said 21

progimal to ggéé gmo&,'p%m SNSRI betwB apbieLiEht Inchey & ftoiit BRRLS idcBesai d

baSe has an
positioned at substantially the bottom of said front panel.

25. A pressure differential distribution enclosure as described in claim 24, wherein said
filtered gas flow has an area of lowest velocity within said vertical flow path and said
horizontal flow path most distal from open area of said front panel access element having

15 a width of said horizontal flow path and a height between about eight inches to about
thirteen inches positioned at substantially the bottom of said front panel.

26. A pressure differential distribution enclosure as described in claim 25, wherein said area
of lowest velocity within said vertical flow path and said horizontal flow path most distal

from open area of said front panel access element has a minimal volume.

20 27. A pressure differential distribution enclosure as described in claim 26, wherein said at
least one access element coupled to said panel assembly comprises a rear panel access

element.

28. A pressure differential distribution enclosure as described in claim 27, wherein said at
least one access element coupled to said panel assembly comprises a side panel access

25 element.

AN 0
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bet ween about ten degrees to about thirteen degrees, and wherein said
vertex opposite said base is tnncated, and wherein the

hypot enuse pglekda % sai d second perforated pl enum 'BQ

11. A pressure di ffer ential distribution enclosure as descr| B °h cl a| m

10, wherein said second perforated pl enum panel has between
about ten2Per cémreasureabﬁe’pntﬁh idistritation enclesyre as descnbed in claim 28, whereinzsaish

per f or at ed. En'ohsgéfﬁﬁ f ti-al Ry ure
as descri bed |ﬁltcfd gaslaeﬂv ?%ﬁpﬂéeg W let dn@ Mﬂbﬁogilv'ng a@g lﬁ{)ﬁl Oa|?)anel
responsi ve to ﬁhwrddgasrﬂcmonmdfawmmﬁathermutsal d vertical flow 10

path within said interior volunme, wherein said bottom panel has between

about zero percent to about sixty percent perforated surface.
ar ea. 30. Abpbessure &ﬂamﬁﬂdtsmwuéﬂ mhmwdmmmmmm whcrbmsaidﬁlt&s
descrl bed in claim12 ere a om has bet ween-
about® zer o per?é‘fﬂns‘f’Bt“a%@Lﬁ” ﬁ%ﬁf*&?%’é‘ﬁ&?ﬁ?‘%ﬁ"ﬁ%‘f’éf-‘g %‘?’1&’8 ¢ comprise

ar ea. 15 AHEPA fitepr essure differential distribution encl osure as
described in claim13, wherein said at ~ |l east one access

el ement coupled to said panel assenbly conprises a front panel access

el enent hay| ngA%&&@&fﬁfeﬁmmsHmoMto&ress Redirfbel Y dARYoMWhérbin tail Atk and a

hei ght tween about eight inches to about thirteen inches
posi tioned at muqmaaidlgysﬂmﬁpmwemrvolumeto said intgriorsigiume qomprisgsanel .
20 15. Ak di fferential distribution enclosure as descri bed in
claim 14, whereln sai filtered gas flow at said open area
of said front panel access el enent has a vel oci ty of bet Ween
about 75 Q.about 13 eet. p
resliyr o o cREFRPO g B P gk Py omprisne it
wherein said féﬁ)nt panel access el ement having an open area
ith i dt h of id t th has h ht f
\glbout at \m rty ?ﬁcﬁggpm&?lmlgza%gnﬁ giN F%'(’élulzostantlallypolygonal geometry havmgezl 9 © .

a top panel, a front panel, a rear panel, and a pair of side panels which define and
interior volume from an exterior volume;
15 b. coupling a filtered gas delivery assembly§
c. configuring a first plenum having a first perforated plenum panel adjoining a first
plenum space and a vertical flow path within said interior volume;
d. configuring a second plenum fluidicly coupled to said first plenum, wherein said
second plenum has a second perforated plenum panel adjoining a second plenum

20 space and a horizontal flow path within said interior volume;
e. providing a closure between said first plenum space and said second plenum
space; and
f joining at least one access element to said panel assembly.

25 33. A method of distributing a pressure differential within an enclosure comprising the steps
of:

a. generating a gas flow from an exterior volume to an interior volume defined by

25
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22 17. A pressure differential distribution enclosure as
described in cl ai m 16, wherein said filtered gas f] ow at,
sai d open {698, said front panel access el enent has a \i,%lt.[ﬂg

bet ween about 50 %eet per mnute to about 70 feet per mnute 06’¥17:?J 18.
A pressure differential distribution enclosure as described in claim 17,
further 5 a panel assembly iofigpbstantially pelyadnabgegmeotry haying atlegstiadoppanel,
assenbly responsiv rforated plenum panel

whi ch conpri ses: gréa?pir%h%&&n'&ﬂnel andaapafrofsltde]parlle?kgr ed gas fl ow

I nterference panel fﬂtm«mgm@gqsﬂbmrat ed surface;

ohorain o E 9 gmtiltng e igE o P BrepleRin Biif £ Bt By @éﬁﬂ%ﬁcind

sai dssecond gas f| punel, MmfdﬁamepminQnmpmeladjomsaﬁrs:plemmsga&aahl dably
responsive to vary the anpunt of  said fi tered gas flow to said vertical

flow path within saivarticaliflow path wishin,said interior volumie; 1 g A pressure -

differential distrigbinfelifgsafd a6 Aow FORSGId RAPIdnimGhRE 1 saldvertaEAG N sai d
adj ustabl e gas flow interference assenbly varies said filtered gas fl ow to

said verti cal path within said infesigr yelumesni t hin said i nterior vol ume between
substantially zero gecga 1 hay edohd bictorhfegt Per
m nut e. £ ?&ﬁ'ﬁﬁuﬁfgﬁ{e@sur 2‘% tha muﬁrrgﬁ?lson eg&rosure as

desawi bed in clai rrplei:ﬁm pahel; eﬁherei;asaaﬂ se_cond plenum and said:fitpt plenaint are fnisticly e
pepulates sa 11| LStigh BGR e 0 3o o ARR A P AP Bt
plenum space and a horizontal flow path w1thm said interior volume;
g. delivering said filtered gas flow from said second plenum space to a horizontal
flow path within said interior volume; and _
15 h. establishing a filtered gas flow to at least one access element having an open area
fluidicly coupled to said exterior volume.

34, A method of distributing a pressure differential within an enclosure as described in claim
33, further comprising the step of distributing said filtered gas flow to the entire surface
area of said first perforated plenum panel adjoining said first plenum space.

20 35. A method of distributing a pressure differential within an enclosure as described in claim
34, further comprising the step of delivering said filtered gas flow at an essentially
uniform velocity from the entire perforated surface area of said first perforated plenum
panel adjoining said vertical flow path.

36. A method of distributing a pressure differential within an enclosure as described in claim
25 35, further comprising the step of distributing said filtered gas flow to the entire surface

area of said second perforated plenum panel adjoining said second plenum space.

37. A method of distributing a pressure differential within an enclosure as described in claim

N



21. A pressure differential distribution enclosure as described in claim
20, wherein said 20 adj ustabl e gas flow interference assenbly
and sai d adjyygpsaiie closure are adjusted to pCRRSAPIIh 2
vertical filtered gas flowwithin said interior volune and substantial ly
elimnate a horizonal flltered g s floww thin said interiaqr_vol une.

22. A pressuit farther eqraprisingth of cenyesting veteal Bierpdgas foywadthin s9idpepondc | al m
21, wherein s ﬁ‘er&g%as

and said adj us &E ac%?us?%%ugllgg&t%?%pﬁt 0 ot tﬂetp‘éffiyﬁ{eﬁfg&g?&%ﬁés aid
hori zontal fi IQ@MSMH@QWM@@N@M #id horigental floyopative and substantial ly
elimnate said vertical filtered gas flowwithin said interior vol une.

23 23. A pressure differential distribution enclosure as
descri bed38.n cAaethoddf distribntingn pressure diﬁ'erenualwiﬁﬁnaneneld;masalabm'bghm dldnnw

[ nterference and. sal d justabl.e closur us to

establ i sh sai ﬁ%&% %8 ¥§ dﬁ‘ﬂﬁ% f@gglgf and
establish sai dveloc1ty from the entlre pbiﬁ’ritb@ ilrfaké hﬁ.-eamhmeonﬂlpemﬂtea bldﬂuﬁayadel

i nterior vol une, Apr ssure differential distribution

encl osure as oﬂé@m&dpﬁn@nﬁﬂf“}@ erein said filtered
gas flow has a velocity gradl ent wiwthin said 'vertical flow path and said

hori zont al ow path with substantial symetry about a
pl ane, wh3%-ei mmdmmbmwﬁmmMmmmmbmeWRd sai d

first perforat 3 §§d$3§'? fEbR Rk G5k Lﬁﬁﬂi&ﬂoﬂé&ﬁh

join and bi sec%sg sal d oﬁen gﬁhga&go é rﬁ%%tgangﬁr accesflg el enment having a
wi dt1® of sai d fl@v path with said mﬁmmﬁaﬂsmmme@ﬁmmmgm bet ween
about eight inches to about thirteen inches

40. A method of distributing a pressure differential within an enclosure as described in claim
39, wherein said step of establishing a filtered gas flow to at least one access element
having an open area fluidicly coupled to said exterior volume comprises establishing a
velocity of between 75 feet per minute to about 130 feet per minute at said open area
15 fluidicly coupled to said exterior volume, wherein said open area comprises an area
substantially the width of said horizontal flow path and has a height of between about 8
to about 12 inches positioned at substantially the bottom of a front .

41. A method of distributing a pressure differential within an enclosure as described in claim

40, wherein said step of establishing a filtered gas flow to at least one access element

20 having an open area fluidicly coupled to said exterior volume comprises establishing a
velocity of between about 50 feet per minute to about 70 feet per minute at said open area

fluidicly coupled to said exterior volume, wherein said open area comprises an area

substantially the width of said horizontal flow path and has a height of between about 30

inches.

25 42. A method of distributing a pressure differential within an enclosure as described in claim
41, further comprising the step of adjusting the amount of said filtered gas flow to said

27
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positioned at substantially the bottom of said front panel. 25.
A pressure differential distribution enclosure as described in claim 24,
wher ei n saiwio 00/64562 filtered gas flow has an ar eap@{-mg@yiﬁ
velocity within said vertical flow path and said ori zont al
flow path nost distal fromopen area of said front panel access el enent
havi ng 15 second plenumn. i 4t h of said horizontal flow path and a hei ght
bet ween about ei ght inches t.o about thirteen inches
positioned at substantially the bottom of sal d front panel.

A pressur @3di f Aanathndiof distribyting anressurs diffeeqnt M%@m%s@e@m@zs

wherein said agg tﬁ%{:ﬁﬁ&m | | & 4V, al
fl ow path and sdl dh faz“(i)ﬁ Pfﬂjgﬁnﬁat mst@ﬂdﬁﬁtﬁl}’eré’ﬂ &g PR fid S%E‘%ﬂdc
open area of spleourh rcompnmreetabMG s@istantially Vesticah filtéred igaé flow! witkin sa1d20

26, ior i - soy Gt B b bhfhus ey Bl AR Bt SECAIY B ) 21T

panel assenbl yherivoptal B@epathr ear panel access el enent .
28. A pressure differential distribution encl osure as described in claim
27, wherein said at | east one access el enent coupled to

; Zi d panel4,assanEtodof iRfribisfy Pprédsie diffnatial Wt edblosure as described infllaMENT .
43, further comprising the step of adjusting amount of said filtered gas flow from said

first plenum to said vertical flow path.

10 45. A method of distributing a pressure differential within an enclosure as described in claim
44, wherein said step of adjusting amount of said filtered gas flow from said first plenum
to said vertical flow path comprises establishing a substantially horizontal filtered gas
flow within said horizontal flow path and substantially eliminating a vertical filtered gas
flow within said vertical flow path.

15 46. A method of distributing a pressure differential within an enclosure as described in claim
45, wherein said step of adjusting amount of said filtered gas flow from said first plenum
to said vertical flow path comprises:

i. sliding a first perforated panel over a second perforated panel, wherein said first
perforated panel and said second perforated panel are responsive to said gas flow

20 from said plenum space to said vertical flow path;

ii. juxtaposing a portion of the perforated surface area of said first perforated panel
with the perforated surface area of said second perforated panel;
iii. adjusting the amount of juxtaposed perforated surface area ; and
iv. varying the rate of said filtered gas flow from said plenum space to said vertical
25 flow path.

47. A method of distributing a pressure differential within an enclosure as described in claim

28
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29. A pressure differential distribution enclosure as described in claim
28, wherein said filtered gas delivery assenbly conprises at
| east one MXO-004%8plV| RCO havi ng a filtered measusdoyyss at e of

about 90 feet per mnute. A pressure differential

30.
di stribution engl e . ' | . Al A ' | . 45D
responsive to gg’i @ﬁg‘%‘s“ gg\i/‘ﬁ ? (ri%'ln%? %%fﬁ%&l%%ﬁoﬁe&%%%ﬁk%tm%ﬂééﬁﬁ
vol ume conpri s@sw path and said horizontal flokefpathf whitlehas substantial unifo8d symmétrpatems ur e
differential distribyti.on encl.osure as described.in cl.aim30, wherein. said
il ter x e whigr OB ERE S0 e vala€ ik A8 i pEriste alem BRI o e
to said interi gfdYyRbhdPlemdiPaneliomh and which bisects the arefof sllddper ared 6f said acddds
32. A net hod of distribut l(Pg a p‘{essure di ffet{lenéi ﬁlel wi.thin an encl osure-
conpr?sing thee@p@ﬁghavmgam th of said hqrizontal flow path and a g]g.betweeﬁrabmt(ﬂg&g a

panel assenbly jfafestd BiBd Midtdh inth&Po¥iGional at SbSERIaNY tHA6HoS oRbaill @At panel.
a top panel, a front panel, a rear panel, and a pair of side panel’s which

defi ne and interior volunme froman exterior vol unme;

15 43, Adnethod GH¥ibATe & pledut ifitheAPwilfih nl Bclosfi® 36 Btbed in claim
C. configuring a firrst plenu aving a tirst pertorated plenum panel

adj oi ni ng a fi Agjfurther comprising the step of establishingrenrareanf didtered gasiflow withimsaid | ow

th wthi id.i ' | - . .ouri d
Pl enum £ 1t ol g a5 stifRorizopie) gy gath heving e Joweed SOH8te Wik °C "
second pl enum kereaaiddiza perfgrated pleatua pandl andisaidseoend mreforatedi phanum Fanelgoih.

pl enum 20 space and a horizontal flow path within said
interior vol une; _ e. provi ding a cl osure between said
first plemgm spaaanhedsr Gstikhinie s pressurt dfferéhtial within an enclosure as described it Sla&e; and
f joining at | east one access elenment to said panel assenbly. . 25

33. A et hod48rwherein paidsien ofdiliering widgns dov;fasther sompmises TmoNing sebstaialins ur e
conpri sing the ;fp&Midles from said gas flow hatihg a size greater than about 0.3 microns.

50. A method of distributing a pressure differential within an enclosure as described in claim
15 49, wherein said step of filtering said gas flow further comprises removing particles from
said gas flow having a size greater than about 0.12 microns.

51. A method of distributing a pressure differential within an enclosure as described in claim

50, further comprising the step of maintaining a gas flow within said horizontal flow path

essentially free of all particles having a size greater than about 0.3 microns during .a

20 period of time an object traverses the plane between said interior volume and said

exterior volume through said open area of said access element.

52. A pressure differential distribution enclosure, comprising:
a a frame assembly of substantially polygonal geometry having at least a top panel,
a front panel, a rear panel, and a pair of side panels which define an interior
25 volume and an exterior volume;

b. a filtered gas delivery assembly comprising:

L
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a generating a gas flow froman exterior volune to an interior vol une

defi ned by 25 )
a panel asw@wbbiassof substantially pol ygonal geonetry havippg fmAﬁ?aSt a top
panel , a rear panel, a front panel and a pair of

si de panel s; C. filtering said gas flow .

d. di stributingi-a fi8gasflow gamsratqroyharein said gassflow, pencraterrstablishesa gag st

perforated plenum 5 flow from saidw(}eﬁorvollﬂﬁ@ﬁlsaid"iﬁ't@ﬁ@ﬂ%l .d first
perforated plenum panel adjoins a first plenum space an

a vertical flow paih wia gesfilterresponsivetpisgid genflawrfom said exterior volume toesaid

el yer g, s d 11T Cer Rl ahaom Said, {1151 pl enum space o said

f 5 distribolingapkkmnen hiving wefomtel flénnw paneladiphednala plemanspdtaundep 24
second perforated e ... pl.enu anel-,. wherei n sai d_second
o e and sai d 11 Hleredgas AR paeviRin e infor Voiiie, wheréin $ad plontim sace 13y,

= pl ed,
and wherein said sggairepsi & doi todetiver e gashavinSsuBstBRial dniform

pl enum space and a horizontal flow path within sajd interior_ volune;

g. del i vering s¥lerityito the entize gygface qreppfsgid perforated plawppangl adivined ok to a
hori zont al filtered gas flowpath. [/ OW path within said interior volume;
and 15 . establishing a filtered gas flowto at |east one
access el enment having an open area fluidicly coupled

to ?@i d %ét er iAO T sﬂl‘ uﬁﬁ'ereﬂtial distributioﬁ%nclosuﬁ W) ﬁfin giafﬁx rﬁb%ér@ﬁ &id
pressure-differential wthin an enclosure as described 1 n-clarm
33, further cpenforated pigninnpanst ey a pérfatated surface drempdgoined té substantiadly dhesentirow t o

the entire surf.ace . .area of satd fir erforated pl enum
panel adj oi ni hﬁ’%taﬁnﬂ sphstagtially the eaHrE B’é@é?{ sald Hiferdd ga3 boR Pt -
54. A pressure differential distribution enclosure as described in claim 53, wherein said
plenum having a perforated plenum panel converts said filtered gas flow from a first
15 direction of flow within said plenum space to a second direction of flow at the surface
area of said perforated plenum panel adjoined to said filtered gas flow path. ...

55. A pressure differential distribution enclosure as described in claim 54, wherein said

plenum having a perforated plenum panel adjoins a vertical filtered gas flow path.: -
56. A pressure differential distribution enclosure as described in claim 55, wherein said
20 perforated plenum panel adjoined to said vertical filtered gas flow path has between

about ten percent perforated area to about thirteen percent perforated area.

57. A pressure differential distribution enclosure as described in claim 54, wherein said

plenum having a perforated plenum panel adjoins to a horizontal filtered gas flow path.

58. A pressure differential distribution enclosure as described in claim 57, wherein said

25 perforated plenum panel adjoined to said horizontal filtered gas flow path has between

. WA A RRL
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20 35. A method of distributi ng a pressure differential within an
encl osure ‘as described in claim 34, further conprising the
step of dewowassisssy said filtered gas flow at an essenti alBGrus00/11736
uniformvelocity fromthe entire perforated surface area of said first
perforated plenum n Ol N | Lcal flow path.
36. A netho %’fteaipﬂcﬂtﬂ’ﬁff?ﬁgdg%rq%g‘;soﬁ?gm T#’%rgﬁi&g?r\‘%&t i'n an encl osure
as described in claim25 35, further conprising the step of
distributing said filtered gas flow to the entir ur f ace ..
area of 9% d %W%‘%&?W%’S?b‘“ﬂ?"@ﬁﬂrﬂ‘ﬂ%%ﬁ”a S e‘ﬁaﬂﬁ °§é‘f‘d54s§@8'ﬁﬁ‘ 3 num
space. lenurd Comfirié®t hod of distributing a pressure differential
within an encPosure as described in claim

DE . . 36, '
further conpr@si ngafirs plenump flyidiely equnled tagaid diltered gps delivery assembly, Whegsi wi t hi n
sai d. second . I &fo?a SMRS 2 Bdi iSOl Eftim
filtered gas flow sa?d%iﬁséplﬁg?ﬂﬁgrgg%gﬁ%gur ziggplar eab%imlhwm : of said
second pl enum panekpaseljml averticab 80w phtbrwithimsaid interiovwvqlume;, .. 38. A
met hod of distributin ressar.e. di ff ' LR a
described in & ainf s%‘%na plentizn Hm&l"g’?‘?wﬁﬁ?%g& ggﬁ%ﬁ“@?’h&"‘% ﬁ%%&g?&
delivering said fi pletirtHasgsecnd perfarited plomum pavel adjoimsdfto a second plenum space
velocity fromthe en‘}ilrleﬁzger rated surface ar.ea ﬁf sai d second perforated
pl enum panel and a ho n%%? Rl PEEPYONRE £ 1 ow pat h. .
39. 1p A nethod, of dichkirt BetivietiUsai ffsEplentinespité irndrsaidiseednd\pldntmspace encl osur e
as described in claim 38, further conprising the step of
adjoining the entire height and width of said horizontal 10

f1ow pat hyowi t ) Saldroidans dibutioh cSdbsirss8 A0RAbeAtH bRind! 55156, STNSETORSIE! .
further comprising at least one gas flow interference assembly comprising: '
i a bottom filtered gas flow interference panel having a perforated surface;

ii. a top filtered gas flow interference panel having a perforated surface, and
15 wherein said bottom gas flow interference panel and said top gas flow interference panel
are slidely responsive to adjust said gas flow to said filtered gas flow path.

61. A pressure differential distribution enclosure as described in 60, wherein said adjustable
gas flow interference assembly varies said filtered gas flow to said vertical flow path
within said interior volume between substantially zero feet per minute to about thirty feet

20 per minute.

62. A pressure differential distribution enclosure as described in 59, wherein said adjustable
closure regulates said filtered gas flow to said horizontal gas flow path to a velocity of

between substantially zero to about thirty feet per minute.

63. A pressure differential distribution enclosure as described in 62, wherein said adjustable
25 gas flow interference assembly and said adjustable closure are adjusted to establish a

vertical filtered gas flow within said interior volume and substantially eliminate a

31
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40. A method of distributing a pressure differential wthin an enclosure

as described in claim 39, wherein said step of establishing
a fil tereq,(ﬂﬁgdsf, gy OW to at | east one access el ement peT/USO0A1T36 NAVi Ng an
open area flurdicly coupled to said exterior volume conprises establishing
a velocity of between 75 feet per mnute to about 130 feet

per ninute athodzondl Bltrsed gas flgwwithin said interior volumg, di cl y coupl ed to said
exterior volume, wherein said open area conprises an area

substantially the width of said horizontal flow path and has_ a_hei ght of
bet ween 64boutA firessure differential distributiop eadtlosure as describiddn 63 ovherdin paidjadiustable

substantially the bottomof a fro sy : id

di stributing B8 g?%?gﬁﬁma‘fW%?%%ﬁn&aﬁmdvﬁd{uﬁ%leadﬁsé%c oagﬁre tetl‘;; @ejsi%l?ls%ed in -
claim horizontal filtd@d gastfiuvewithinaaid interigy volumesind sitisantially elinfindte ssiéd gas
flow to at | easf one access el.enent, 20 . havi ng an open area
flubdicly codgrical E?‘%aﬁaﬂi8thg'%§m4/ﬁ9mvgﬁrﬁffri ses establishing a

vel ocity of between about 50 feet per minute to about 70 feet per mnute at

sai d open area ) ... fluidicly coupled 10 said exteriqr vqlune,
wher ei n &ai d %W@ﬁ“ﬁ%ﬁb@@h@%ﬁ“@?%“mm&dmﬁ' Whe‘-’%‘ﬁﬁ*gé ﬁ‘ﬁﬁtﬁﬁfy t he

width of sali cgapﬁédima%ﬁénﬁée ﬁ%ﬂg%ﬁi@wﬁﬁ&bﬁ clziibe RjushAtyBsiblishoad 30

i nches. 25 of distributing a pressure differential
wi t hin an endiotizontal filteredi gasdlowirsithin seid intgriey volume and establish said yertigal

conprising th tep .of | J anount of said filtered gasflbwto
said g%SﬁOW%&magdﬁ%sogg‘g%@gpl enum 43, A net hod of -

distributing a pressure differential within an enclosure as described in

cl aim 42, whereln. said step,of .adj. i Ne. ARRUDE f said
fil%®eredfbas APW&‘&W&‘E@EE‘%”““"°m°£d“mb°@6#§%tﬂﬁ%%ﬁn%%| S€S gl
est abl i shi ng fibwhisatvelatitydrhdient ewittiis did vertidabflewph and saidhorizodtalflosepath

with substantial symmetry about a plane, wherein said plane projects from a vertex where

said first perforated plenum panel and said second perforated plenum panel join and
bisects said open area of said front panel access element having a width of said horizontal

15 flow path and a height between about eight inches to about thirteen inches positioned at
substantially the bottom of said front panel.

67. A pressure differential distribution enclosure as described in 60, wherein said filtered gas
flow has an area of lowest velocity within said vertical flow path and said horizontal flow
path most distal from open area of said front panel access element having a width of said

20 horizontal flow path and a height between about eight inches to about thirteen inches
positioned at substantially the bottom of said front panel.

68. - A pressure differential distribution enclosure as described in 67, wherein said area of
lowest velocity within said vertical flow path and said horizontal flow path most distal

from open area of said front panel access element has a minimal volume.

25 69. A pressure differential distribution enclosure as described in claim 65, further
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5 vertical flow path and substantially elimnating a horizontal

filtered gas flowwithin said hori zontal fl ow path.
44, A mtgop4sslk di stributing a pressure differential wdinwseoaivsencl osure
as described in claim 43, further conprising the step of

adjusting anount aof said filtered gagqflow flroms '

I.d first
pl enum t o saiCOMPBFIRG pLiFAst PRATEHACEES gt couplegio said frameassemblyt i st ri but i ng
a pressure differential within an enclosure as _described in claim
44, wherein said step of adjusting anpunt of said filtered gas, flow from
said fir¥ plAcprgssure differential dlsmb““?%%%ﬂfﬁ%ﬁ?d?’i%@étw FEHSAidat s

est abl i shing ' Lyl | in saidf | ow
l@as?b%@%&% I et {18 a poSRbRbt the btRRLEE @ffront panel, wherein said

Wi thin said horizonta w pat h"and substanti al Ig/ elimnating a vertical"
filtered gas accessopening has widthfaf swbsiantially said franie gesem lygnda;hngtp%gyﬁutmghm

46. A et hqd _of  di.stri. Lng a pressure differential within an encl osure
as descri bed ﬁb%llt%'ﬁir?emgclﬁteg’ 45, wherein said step of adjusting
anount of said filtered gas flow fromsaid first plenum- :

said vergical flow c . SES; P PR i disng.a_f.iirst
per f or at pﬁn@#sﬂ’&gﬁfg’?g%ﬂng‘&@cfpﬁl?%e A espribed,in FL‘.“H%IS"aS”d“ e?elu?g?d

perforated paRtedpashiaivilositEaaaldacetsupaiiag offetetenabout’7s fex paimitutedo sai d

to

gas flow 20 ) fromsaid plenum space to said vertical
flow path;  about130fectpermippte. i ,xtaposing a portion of the perforated
surface area of said first perforated panel with the

perforated surface area of said second perforated panel;

iii. &t ustA pressurediffersntial digtribution spelesure asdescaibed Irlajmy §9awherginsgid atn g

v . 4 f L . ) .
sai') ver i1 vaiiouklc &b cltincifhll o JokhiGh 9B tald Sl pat Y BEPPOT P
di stri but i ng ascqss epeningdasiwiditeofisnbstatially $aid frammasserobly snd aheight@é sbout B8d i n

claim inches. 28

73. A pressure differential distribution enclosure as described in claim 72, wherein said
filtered gas flow has a velocity at said access-opéning of between about 50 feet per

15 minute to about 70 feet per minute.

74. A pressure differential distribution enclosure as described in claim 65, wherein said frame

assembly further comprises a bottom panel responsive to said filtered gas flow path.

75. A pressure differential distribution enclosure as described in claim 74, wherein said

bottom panel has a perforated surface area of about 20 percent.

20 76. A pressure differential distribution enclosure as described in claim 75, further comprising

at least one side access panel.

77. A method of distributing a pressure differential within an enclosure, comprising the steps

. L



46, further conprising the step of establishing a velocity gradient within
sai d verti cal fl ow path and said horizontal flow path whi.ch
has subst &b pgadas¢zni f or m synmet ry about a peBoSoonagh
projects fromthe vertex at which said first perforated pl enum panel and
sai d second pl enum pangel joipn and which bi s%cts the area of -said gpen area
of said access 5 generatinga gas flgw FieHOR e ume foAnnigRorg ‘Hn%&ﬁ“%gi’al flow
path and a hei ght JiRHMeRMBIIfSukdtaitiily polygonal geometry havintEdl fastiado; f,
thirten inches positioned at substantrally the bottomof said front panel.
48. A method of direarpanels anskp peinnfside panelsyi f f erential within.an enclosure
as describedyn clg : . 47, further conprising the step of

est abl i shing an arﬁgdg{‘n(lﬁsa%‘}ﬁseﬂrog(’j gas flow within said |
ver 5i cal f| ow. pat [istribhting iadfilteradi gas flowi to fal plenupukayidga parfpratédbplemwe pansle| ocity

at the vertex 10 c . er 1 d T4 1S erforated pl enum panel and
sai d second perfof&logﬂn%?glﬁﬁ‘ﬁ?mgéﬁgﬁ%%.d&v#a&’ 49. - A nethod of C
di stributing e preeBuriag shid fikeréhgas flow\fiohdsaid plenuerspheesoithe entirederfice atwed | n

claim A8, erein said step. of filtering said gas flow
further conprises qféﬂ’éxﬂeﬁlé\gﬁgﬂg?%\‘m P%Hefﬁgmg said gas d°“9593f’? abgsrsﬁnf?hgs from
said gas flow havigagfosn ¢él8ditydr eat er than about 0.3 microns. ' 50.

A nmethod of distributing a pressure differential within an encl osure as
described in claim15 - 49, wherein said step of filtering said
gasof | owd Ur t Dgfenfol SPAisSIBtiny &/PreéhE differehfifl Within'ah @elosure as described in clafi d gas
fl ow having a size greater §ha_n about 0.12 mcrons. 51. A net hod
of di stri but i Hgwherpinseidistep of i¢liveriegtaid:filtarpd gds flowrfram sidplgnwm space tax®igi bed i n
claim . f L &g{gﬁr' | fJiBR - 4 A all a gas
flow within sEPf ﬂojril g%ﬁ?grg#lﬁg\%vﬁpa pleﬁbﬂgpahgl% ggé%gﬁét ?Iéﬁsg (rgaée of

al | parti cl eseshevinlhy) vaifemy eelggityatomsprisésaestablishing @. sbstantially yerfigali lagpinar20
period of ti an, object traverses,the plane between said interior volume
and said r%teredgasﬂ%w‘@h’ﬂléﬁ“%?as%wﬁ@&f hrough sai d open area of said
access el enent.

15 79. A method of distributing a pressure differential within an enclosure as described in claim

77, wherein said step of delivering said filtered gas flow from said plenum space to the
entire surface area of said p&forated plenum panel adjoining said filtered gas flow path
at essentially uniform velocity comprises establishing a substantially horizontal laminar
filtered gas flow within said gas flow space.

20 80. A method of distributing a pressure differential within an enclosure as described in claims
78 or 79, wherein said step of delivering said filtered gas flow from said plenum space
to the entire surface area of said perforated plenum panel adjoining said gas flow space
at essentially uniform velocity comprises adjoining said perforated plenum panel to

substantially the entire height and substantially the entire width of said gas flow space.

25 81. A method of distributing a pressure differential within an enclosure as described in claim
80, further comprising the step of adjusting said filtered gas flow from said plenum to

said gas flow space comprises:

. A



52. A pressure differential distribution enclosure, conprising:

a. "a frame assenbly of substantially polygonal geonetry having at | east
a top panel wo 00/64562 a front panel, a rear pgeBtUscca@¢a pair
of side panels which define an interior 25 vol unme and an

exterior vol ung; . b. a filtered gas delivery asseppl
conpri si ng: 1 sliding a first perforated panel overangons pexgorbtﬁgpﬂegw%m«faﬂ&s?/

wherei n said gas f|9&¥fcﬂﬁ9&?a%5md 85ill dtbhd pétforstedipimel are responsive to said filtered
flow fromsaid exterior volune to said interior vol une;

i a gas filter 8aslqubHemsaidiplenuny space 1o sqifl 835 fp%IPaCsi d exterior vol une

to said i

.. juxtaposing a portion of the petfBfafidl sBFfacé Qbdd B8 said REkt pétforated panel
C. a pl enumuhaw ng a perforated pl'enum panel adjoined to a plenum space
and t® a with the perforateds suffacerasep of said seaond perfasated pasely said interior

vol une, wherei . sai ¢, - .anq@ Static regain
gd]%tﬁ@#ifq %gcrﬁlggofg g:gta%osed %erforat%d surface arefa| ,yang

configuration 0 delT'ver avli ng substanti a ni'form
vel ocity to thédv.ent vargingthefrate of said-Gltepéd gaa flow fonf saidplemimspanesersaidi gasl flow

adjoined to said filtered gas flow path. 10 53.
A pressure differenff¥f distribution enclosure as described in claim 52,
wherein said _ perforated plenum panel has a perforated _
surface area adjoined tQ substantially_the, ' and

) i, _hej ght
eubstant | 21y PHEeBad Pt 2 press dfereptiaL pithin 43 enclqsigy, a5 desgibed inclaiin. 5
A pregsure difiger\ghbrdifbaidlits) 6i’id?é!ﬁ$t@ﬁg%!mﬂe&8%§ﬂé\ﬁ teRefinPRelinga Sérfirated 3,

wherein said pl enum havi ng a perforated pl enum panel

converts said Plenueragel gdisimngnplerusnsrece ands gagdlow space comprisesyj r ect i on of

ar o of said pér f or SOCSRERR Sl gRPAGPE Skl lpepeyifls By it o°

pat h. plenum panel adjoining said gas flow space, wherein said first plenum space
establishes said vertical filtered gas flow within said gas flow space; and

15 b, distributing said filtered gas flow to a second plenum space having a second

perforated plenum panel adjoining said gas flow space, wherein said second
plenum space and said first plenum space are fluidicly coupled, and wherein said
second plenum space establishes said horizontal filtered gas flow within said gas

flow space.

20 83. A method of distributing a pressure differential within an enclosure as described in claim
82, further comprising the step of regulating said filtered gas flow from said first plenum

space to said second plenum space.
84. A method of distributing a pressure differential within an enclosure as described in claim
83, further comprising the step of establishing a filtered gas flow to at least one access

25 element having an open area fluidicly coupled to said exterior volume.

85. A method of distributing a pressure differential within an enclosure as described in claim
84, further comprising the step of establishing a velocity gradient within said gas flow

’ R )RR DR
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55. A pressure differential distribution enclosure as described—inm—ctarm - -

54, wherein said pl enum havi ng a perforated pl enum panel .
adj oi ns a gk filtered gas fl ow path. 56. E@U re
differenti al 63?’%?% buti on encl osure as described in clai my , g6\/‘\5&& ein said
20 perf or at ed El enum panel adjoined to said vertical filtered
gas fl ow pat hspage Whieh\hasrubstantial uniform symmetyy 2botta-plare whigh ppdedttofrometl ar ea
to about thir : : '

. . 1 . :
differenti al hlgrg%rﬁ?%fclﬁgﬁdgﬁlc %%Sgrtgjpas smclerllagdeséldlsr?c% éﬂlﬁuﬁﬁﬁﬁﬁcﬁ sai d
pl enum havi ng whighchifeots dliecmtegxfsaid opemared ofsdidaccess ¢lement/whdrein said opdn dreer ed

nel osurc as BGeHP et R e WAL G 5 piroou ] A0 bl sl Wiy, g

pl ensim panel abjudeightinéhes Raabouthkirtesndiidhas pdsitiohal a2 dulptamtisllyothe pottdin bbsaidet ween

30 about ten percent perforated area to about
thirteen per cERPtRAOFk or at ed ar ea. 59. A pressure differential
di stribution enclosure as described in claimb54, wherein said

pl enum conpri ses: a. a first plenumfluidicly coupled to

sai d fil t&ed Aynethedef ditrlnting 8 presyure diffprentia] within an enclosure as described 1n claigy ¢
o | A e " |
I rst pl enum Rasgpay, dfoﬁmaggpﬁrgmépﬁe%ﬁw@gm%&mﬂe?u%ﬂ&»wﬁr{sﬁap enum

space and a vertica in said’interior volume;

d. a seconertigdl dlowrpafh and daid horizontabflew path bawingithe lowest yeleaityrat thefverted n sai d
secqnd . panel
2di Oned to a"Bemsad it geompica el Budlhindabfi0itd ptbhatlo BidHgmi PN
flow path within said interior vol une;

87. A pressure differential distribution enclosure, comprising:
a.  aframe assembly, wherein said frame assembly defines an interior volume and
an exterior volume;
b. a filtered gas delivery assembly comprising:
15 i a gas flow generator, wherein said gas flow generator establishes a gas
flow from said exterior volume to said interior volume;
ii. a gas filter responsive to said gas flow from said exterior volume to said
interior volume;
c. a plenum having a perforated plenum panel, wherein said plenum is configured

20 ' : to deliver a filtered gas flow within said interior volume from a plenum space to.

a gas flow space; and

d. an filtered gas flow interference assembly responsive to at least a portion of said
filtered gas flow from said plenum space to said gas flow space which comprises:
i a bottom gas flow interference panel having a perforated surface;

25 i. a top gas flow interference panel having a perforated surface; and
wherein said bottom gas flow interference panel and said top gas flow interference panel
are slidably responsive to adjust said gas flow to said gas flow space.

e. a front panel access element having an open area which fluidically couples said

filtered gas flow within said gas flow space to said exterior volume.

) RO B O
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10 e. a closure between said first plenum space and said
second pl enum space 60. A pressure differential distribution
encl osure awod®sssst bed in clains 55, 56, 57, 58, or 59 PCT/US00/11736
further conprising at |east one gas flow interference assenbly conpri sing:

i a bottomfiltere as.flow.interference pangl  havjn er forated
surf ace; %é A pressure Skl distrihution m‘i“ﬂ‘ﬁpasfqoef‘?rg’tegd“ @iég’gﬁ?o‘&h?ﬁf‘é#er ence
panel having aplkfikh e&tabiRHesA VP filt@edgad Bow within said gas ldedpatd) sai d bottom
gas flow int er?er ence panel and said top gas flow interference panel

are slidely responsive to adjust said gas flowto said filtered gas flow
path. g9 A fileewro ABLASS Widkisliibh BhaBhIs dlbciteh B b s9CHASHEieRS
descri bed ?n 66‘, erei n said adj ustag{le ) ) gas’ f%%\?lvﬁ s E
i nterference aplepumlestablishéschosiaputalifilteredigasifiopm withinsaid gas Sowdpacsr ti cal 1 ow
pat h Wi thin said interior volune between substantially zero
feet per mnute to about thirty feet 20 per mnute.

62. 5 A poessuAepréishfecdifferentid] dikitriiutio ehdlesurecascdescribed imslaihe 87 whereinisaids9,
wherei n sai d adj ust abl e . closure re t said filtered gas
l'ow 1o sai d HOIRD AR Srgtalensspacs bich el svereg fered s o witin'sid

bet ween subst agis fidw ¥pat€ i 4 SecoR®plendnd kacy whithlestalish8d hérzontal filtered gas 63.

A pressure differential_ distribution enclosure as described in 62, wherein

sai d adj ust abl Bowsvithin said gas flow space, whegsin said Bitsred gasdlowsiateglrrsnce assrmblyisy.
adj ustabl e cl ORldbshsive fo 8l Wth&A fltGe@gisdlW. Sh @ . vertical

filtered gas flowwthin said interior volunme and substantially elimnate a
31

10 91. A pressure differential distribution enclosure as described in claim 87, wherein said
plenum has a first plenum space which establishes a vertical filtered gas flow within said
gas flow space and a second plenum space which establishes a horizontal filtered gas
flow within said gas flow space, wherein said filtered gas flow interference assembly is
responsive to said horizontal filtered gas flow.

15 92. A pressure differential distribution enclosuré as described in claim 87, wherein said
plenum has a first plenum space which establishes a vertical filtered gas flow within said
gas flow space and a second plenum space which establishes a horizontal filtered gas
flow within said gas flow space, wherein said filtered gas flow interference assembly is

responsive to said horizontal filtered gas flow and said vertical filtered gas flow.

20 93. A pressure differential distribution enclosure as described in claims 90, 91, or 92, further
comprising an adjustable closure between said first plenum space and said second plenum

space.

94. A pressure differential distribution enclosure as described in claim 93, wherein said first
plenum which establishes a vertical filtered gas flow within said gas flow space has a
25 configuration to distribute said filtered gas flow to the entire surface area of said first

37

I



horizonal filtered gas flow within said interior vol une. 64. A
pressure differential distribution enclosure as described in 63, wherein

sai d adj usfcideledssz gas flow interference as%gdo,ﬁygghsai d

adj ustabl e closure are adjusted to establish said ori zont al

filtered gas flow wthin said_interior volunme and substantially elimnate
said 5 perforated plepym pagel F‘}JP‘PEf@(fm&gs‘PrWWi n said interior vol ume.

65. A pressure differential distribution enclosure as described in 64,
wherein said adjustable =~ gas flow interference assenbly and
sai d adPfist aBl pressurssdifferential distrjhwtion gnelesuessasoipseribgd i plgim 94, wherein said

hori zontal f G Vhi D) o 4 Il : I sh said
vertical fil %éec?xg%ﬁgn mﬁ;ﬁ@é%bﬁéﬁe?%g% @ﬁl%}egﬁl n ogz‘?ié | nt-‘gggﬁ%sgggne. - 10
66. A pr eshas ecatifighmatiomto distriblite said Hleredgasdlost toshe enticesutfacearednddaidn 60,

wherein said filtered - f.| - ity gradient.

W Ehin sard geePe perforpF ey peng] adiciagd fo gaid ?égé’ﬁ‘?g'ﬁwgéﬁg%at h

wi th substantial symetry about a plane, wherein said plane projects froma
vertex where ) ) aid . firs erforated.pl enu angl .and, said
second P& f oREHFR @#&W%ﬂgﬁml]"ﬂf’ﬁeﬁ Bﬁmas‘ies‘-’tﬁ’ed m-gﬂ’%nbge‘ﬂnﬁ?e‘gm open
area of sai dﬁitéx%latgapﬂaﬁldis&ﬂﬁ@e‘a&oeéieréﬁm sﬁ%ﬂe&&a&:f‘éﬁid‘ﬁ&tﬁf&ﬁ&dpl&ﬁiﬂom al

15 flow path and_a height between about ei'tg it. inches to about

thirteen i nchensl basessentinluniform velocity at the entire syriaes afpa ofepid,first m of

said front pﬁg{,m 1 adioined tdsid pas AoW'spasur e differential distribution
encl osure as9 eSCIPf%%gdjimr?GGO, vmgg?ei nsga}iéd filtered gas

fl ow has an area of |owest velocity within said vertical flow path and said

ho(rg' ZO”??.' flAO ressure 'fferemiial distributiSh I@nﬁ%ﬁ.ﬁe Q&Jsajibgﬁgtgwg@, Whétéin Qg al d
front panel actess elenent having a wdth of sal ori zontal
f1 ow pat h anfltereth gasfluw disttibvietto adid emtire suyface anag bfsidisecond penforated plesum i nches

positioned at substantially..the bott of .said. front I 68.
A pressure dPﬂ"E r?fﬁeﬁ+&al ?%‘(?ch’ﬁ&giﬁecﬁn acaegxegé’g%ﬁ]%%@dipﬁﬁgtﬂedv\her ein

sai d area of plenum panel adjoinedmdam/gasﬂoyebmj ty wwthin said vertical flow path
and said horizontal flow path nost distal ~ fromopen area of

said front panel access elenent has a mnimal vol une.
98. A pressure differential distribution enclosure as described in claim 97, wherein said

15 second perforated plenum panel has a surface area which adjoins the entire height and
width of said gas flow space.

99. A pressure differential distribution enclosure as described in claim 98, wherein said_
configuration to distribute said filtered gas flow to the entire surface area of said
perforated plenum panel converts said filtered gas flow form first direction of flow within

.20 said plenum space to a second direction of flow at the surface are of said perforated

plenum pane] adjoined to said gas flow space.
100. A pressure differential distribution enclosure as described in claim 99, wherein said

filtered gas flow within said gas flow space has an area of lowest velocity at a vertex

where said first perforated plenum panel and said second perforated plenum panel join.

. N 0 mm



25 69. A pressure differential distribution enclosure as described in
claim 65, " further

32 WO 00/64562 conprising at |east one rear accREHUSIDAITB6t
coupled to said frane assenbly. 70. A pressure differential
distributigy enClOoMe ARt dltitdd) GloflsiReOR: sBHA B SEinfl 186, fyrther
| east one "accesSs ‘el eénen as a position at the bottomof saird tront panel,
wherein said comprising a filtered gas Sow velocity grgdibmtovithinisaid ges flowhspacewhizh hys sai d

frame assenbly an I ght of Lah . . ut.ihirteen
I nches. S&%ﬁapgﬂ%ﬁugﬁbﬁ ?%9 g%f‘? g’;“fk@?‘g?‘"ﬁf o rsla't?u‘fef%’g @%%I %%‘%J&g{ as
described in clpaiforaiéd plentit paiehariisaid second perforated plenuth ipbriedjodnl agdbiserssaid
velocity at said access 0 ﬁe-ni ngl ?f bet yeen about 75 feet per mnute to
about5130 feet "B@Fa"ﬁ?ﬂ&a@? ont panel accesppiemenly o essure differenti al

di stribution enclosure as described in claim®69, wherein said at 10

| east one access elenment has a position at_ the bottomof said front panel,
wher ei n sdi0d. A method of distributing @ pressupndifferagsiahwithin A enclogurecopPrising thesteps sai d

frane assenbly gand a height of about 30 i nches. -
73. A pressure differential distribution enclosure as described in claim
72, wherein saiad  providing a frame afsembly whichy defirfes anvirterior yolpgeandiap exterion d

access- openi ng of b%tlume
70 feet per mnute. Yo% ' .
10 b. configuring a plenum having a gas distribution surface to deliver a gas flow

ween about 50 feet per 15 m nute to about
within said interior volume from a plenum space to a gas flow space; and
c. providing an adjustable gas flow interference assembly responsive to at least a
portion of said gas flow from said plenum space to said gas flow space, wherein
said gas flow interference assembly comprises: _
15 i a first filtered gas flow interference panel having a perforated surface;
| ii. a second filtered gas flow interference panel having a perforated surface,
wherein said first gas flow interference panel and said second gas flow
interference panel are:slidely adjustable to vary the amount of said gas

flow to said vertical flow path within said interior volume..

20 103. A method of distributing a pressure differential within an enclosure, comprising the steps
of: |
a. generating a gas flow from an exterior volume to an interior volume defined by
a frame assembly;
b. filtering said gas flow;

25 c. delivering said gas flow to a plenum having a perforated plenum panel, wherein
said perforated plenum panel defines a plenum space and a gas flow space within
said interior volume of said frame assembly;

d. establishing a filtered gas flow from said plenum space to said gas flow space;

e. sliding a first perforated panel over a second perforated panel, wherein said first

” I



74. A pressure differential distribution enclosure as described in claim

65, wherein said frane assenbly further conprises a bottom
panel respwosieet o0 said filtered gas fl ow path. pCT/0S001173p Pressure
differential distribution enclosure as described in claim 74, V\/I']1er ein said

bott om panel has a perforated syrface area of about 20 percent. 20
76. A pressure H?ﬁmwdﬂgfwm%wm%%wwvﬁé%ﬁqmcﬂoiwh claim

75, further conpr kdin\@id plenum space to said g&¥ fidwPapake;0Ne si de access panel .
77. A method of distributing a pressure differential w thin an encl osure,

conpri si ng t e st ipstaposing a portion of the pegfprated surface area of said first perforated panel

generating a gas %tﬂ‘ﬁ:éﬁe?ﬂl;@rsﬁﬁ&ra}&rof ?gg%ﬁnéﬁ%@%é |a§HL’ or vol une defi ngd

by ane asse n y pol ygonal
geosret ry havigng atdjusimgtthecamanpt gfjuxtiposed perforated surfacearea;and. a rear panel

and a pair of side panels; . : filtering said. flow, 5
e % Bt ri Buti nge iR ertp ofsifltered s fow FomswdalemiR opitg S ebeR 55 e

pl enum panel space. adj oi ning a plenum space and a gas fl ow
space; e. delivering said filtered gas flow fromsaid

pl enum space to the entire surface area - of said

perforatjgd plasmetdbdEN S b”tﬂi;%h PrefSirefiffderfi@bwiiliPin &RRGAe 34 dBGTHRA T dkilny

tri
uni form vel oci ty. 10 A nmet hod of distributing a pressure

di f ferenti al 10d-tierrinsaidstre obyanying te raipafepid fltered gas flow;ffom said plenum space 77,
wheg ei N sai disdafi%aQ ol Shdcd Bohpihes Prfing il e 5 IBRankibBV e AMagha ARWENUM

space to the
within said gas flow space.

105. A method of distributing a pressure differential within an enclosure as described in claim
103, wherein said step of varying the rate of said filtered gas flow from said plenum space
to said gas flow space comprises varying the rate of a substantially horizontal laminar
15 flow within said gas flow space.

s A

e

106. A method of distributing a pressure differential within an enclosure as described:in claim
103, wherein said step of varying the rate of said filtered gas flow from said plenum space
to said gas flow space comprises eliminating said substantially horizontal laminar flow
within said gas flow space while maintaining said substantially vertical laminar flow

20 within said gas flow space.

107. A method of distributing a pressure differential within an enclosure as described in claim
103, wherein said step of varying the rate of said filtered gas flow from said plenum space
to said gas flow space comprises eliminating said substantially vertical laminar flow
within said gas flow space while maintaining said substantially horizontal laminar flow

25 within said gas flow space.

108. A method of distributing a pressure differential within an enclosure as described in claim

X ) ) | il



entire surface area of said perforated pl enum panel adjoining said gas flow

space at essentially uniformvelocity conprises establishing
a substant i WPI%)/64563 t i cal | ami nar filtered gesnsbomrasi t hin
said gas flow space. 15° 79. A method of distributing a pressure

differential wosRifdedd %@g&@in %ﬂ?ﬁ Fdalffliel fPJ;l“;’%r ; 77,
wherein said step of dsel I veri ng s_gi dfi Igtéereé'tegeggg%‘ ow %és%iglg?‘?ﬂa‘é%um
space to the tosaid gas flow spacegamprises suaiitaining said substantisilydvertical tamihadiopt enum

| adj oi ni ' ' . h.. . . i all
(i or m val oc Rt g toF'sfdke {fe i BbRE i sibmmpiatybyivony s g A i o

filtered gas fwithin vdid pasflosespdcegas fl ow space. 20 80.. A nethod of
distributing a pressure differential within an enclosure as described in
cl ai s 78 or 79, wherein said step of delivering said

filtered 19os fA methba efdisabing b preddirédiffeential within an enclosure ab @eskried BEIkine
surface area of said perforated plenum panel adjoining said gas flow space

at essenti al | yO%fithsr pemmrisigiths stpnfysytablishing an aspanfigyestielpciiy Mitbinazidgap| enum
panel to flow space at_al&d@@ﬂﬁﬂit'dﬁ%ﬁo%ﬁ&ﬂ%ﬁﬂe?a&%ﬁ@éﬁ% t{%ﬁvg rage?t Hally

the entire wwdth Of said gas flow space. 2
distributing a pressure differential within an enclosure as described in

o _ SR hees oy
it ered 105 Amethod ofiSrithithd 8 Bree S b ec o BBl ps MAMBL RBIRER 5
conpri ses: 104, 105, 106, 107, 108, or 109, further comrisingithrestep of adjsihing drefentieheighpanel
d { d |, wh I ' I rst .
g\e/(raltl%?ats :gogaﬁg‘?%‘ﬁ%gés%do&g@ggrfa“ﬁg{’ ?%33?‘2%35‘;#5%?@'4‘ esponsi ve to said

filtered gas flow from said plenum space to said gas

fl ow space; N uxt.aposi ng. g portjion of .the perfaqrated
surface gﬁ!—:‘a érmgth?%%qlﬂ'i“hﬁémﬁi&f%&%a%r \%ltlynanenciosureasdescnbedmclmm th the
perforated suniegdemresnpsingtebtdpoTantivatng QiEdiRAdRA MW to the entire surface

area of said perforated plenum panel.

112. A method of distributing a pressure differential within an enclosure as described in claim
15 111, further comprising the step of delivering said filtered gas flow from the entire
surface area of said perforated plenum panel a substantially uniform velocity.

113. A method of distributing a pressure differential within an enclosure as described in claim
112, further comprising the step of configuring said plenum to have static regain.

114. A method of distributing a pressure differential within an enclosure as described in claim

20 113, further comprising the step of generating a velocity gradient within said gas flow
space which has substantial symmetry about a plane which projects from a vertex where

said first perforated plenum panel and said second plenum panel join and bisects the

vertical height of said front panel access element.

115. A pressure differential distribution enclosure, comprising:

e



L. adj usting the anmount of juxtaposed perforated surface area ; and
I V. varying the rate of said filtered gas fl ow from sai d pl enum space to

sai d gas fl| oxip oese4s62 space. CQU lju@g
distributing a pressure differential within an encl osure as described in

claim 10 81, wherein said step of distributing a filtered gas
flow to a pl enudn havd ﬁignaa%ev lyy vhepgin said frame assembly defipes 4 ftprisyplume esdni ng
a pl enum space and g AKmeace conpri ses: a.
distributing said fi tere gas flowto a first pienum space having a first
per f or at ed b. aﬁltmdgasdehvefywmmgadj oi ni ng said gas flow
space, wherein said flrst hes
said vertical filtered gasﬁ%?@\}u&%ﬁ%ﬁﬁ%}gfc % ﬂow engrgtgrestabﬁﬁ&%tgéﬁ

b. sdi stributing said fﬂdv\t&amdalgaxteﬂdromluhmtasaémtbrpbhmm space having a

second erforat en nel .adj.oining sai d .gas
fl ow space, wherein Laj d 28K Rsporisive 10 sa%gaslﬂg]wpéom sm&ﬁ’%ﬁ%"@ﬂ?@ﬂ sao}ﬁd -
said first plenum space ghwmriédvelhe;!l y coupl ed, -and wherein said: '
second pl enum space establishes sajd horizontal f| I ter ed %ﬁs flow WI thin
sai d gas c.  aplenum having a perigpged plapym panchognfigured; tefaidigas oy
distributing a pressturaemee gaselaw Pheevittith amaihtamlveﬁwee Wﬁdpi&ﬁﬁxﬂ n
claim further conprising the step of regulating said
filteled gas flow framwmnﬁe?sr st pl enum space to said.
second pl enum space.; %ﬁg‘ L b re
differential within ‘an enc‘?ISt lljerngéiggacg ‘;ﬁ &Ho ltédlﬁ ﬂaﬂaaﬁ"ﬂéﬁqég
further conprising the smplcalfﬂmpabmthmlsngﬁéteﬂedmssﬂmslyaa ablow t o at I east

A extor i or vol umd  ®sSeont Fbtu e B RS YRRl ol el SRt °

differential within an enchhaimatabﬂovdﬁh:udtlﬁn&idﬁlta-bdi'gmﬂowspace,wheremsmd84

;g;tp}es(rjwconprl sing the st ep 8ple1e11511tnastp?allclv.35h& %Ers%ﬁéﬁml é;}/ac ;rgﬁm%lcﬁy | n said

116. A pressure differential distribution enclosure as described in claim 115, further
comprising at least one adjustable filtered gas flow interference panel which.comprises:
i a first filtered gas flow interference panel having a perforated suf;faééi’*"

20 i a second filtered gas flow interference panel having a perforated surface, wherein
said first gas flow interference panel and said second gas flow interference panel
are slidably adjustable to vary the amount of said gas flow to said vertical flow
path within said filtered gas flow space.

117. A pressure differential distribution enclosure as described in claim 116, wherein said
25 adjustable filtered gas flow interference panel has a closed position which substantially
eliminates distribution of said gas flow to said vertical flow path within said filtered gas

flow space.

118. A pressure differential distribution enclosure as described in claim 115 or 116, further

comprising a closure between said first plenum space and said second plenum space.
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space whi ch has substantial uniformsymretry about a plane which projects
froma 64 vertex at which said first perforat R}sﬁ anel
and said secong [ﬁsenum panel join and whi ch bisect's the area
of said open area of said access el enment, wherein said open area

of said adi®ss Acpressure differsntial distibiution enslosreras descghedain claim} 1 8o whereindsaid

hei ght bet ween [ hes
positioned at sug“rte o8 i Iy tﬁﬁgggg%?gr% o%‘d?iaélﬁg&ﬁ%p&g lﬁpgu{osm({%gkﬂlggnel
86. A et hod sﬁbsﬁnaﬂlydihﬁﬁatgdisuihuﬁenoﬁsaidcﬁlﬂedlgwﬂdvato saidthorimongal flomcpatis ur e
as described in.clai further conpr|5|ng the step of

85
est abl i shing am? %f‘r%ﬂtmgaéﬂ@g%f |l ow within said

vertical flow pat h and said horizontal flow path having the | owest velocity
at the vertex where said first perforat u anel_ and
sai d $ecorld0 'DEIAF Eﬂeﬁ“&dﬁe@ﬁ%mﬁ%&?‘ osmeasé)escnbedgyamnfkﬁg &%ﬂ’r :
differential d@%&{?&%&@aﬁ@&u&&ﬁ&m& GHaké &rbd Wdljoined to the entire height afd width 2

frame assenbly, erein sald frame assenbly defines an interior volunme and
an exterior Vopﬁmdhonzontalﬂowpaththlgnsmdﬁl@prpclgqsél,oglcppg‘&s del i very assenbly
conprising: 15 [ a gas fl ow generator, wherein said
gas flow generator establishes a gas flow

from sai d 125t erA pressureudiéfetential adistributionr enslosurs| asmdescribed in claim 120, further
o said 02° oomBhising WPRAR refaih 1chibhf 1P Bty Mol SR Bl oh Ohia L U™

to said
a pl aaum havi n@m&fﬂaﬂh@h@stﬂir&ﬂmbﬁmbas&mﬂdummnoﬂﬂw etrthesurface area

configured 20 | ver, a iltered gas flow within
said interior VSF%%#%WBI%WHWFE‘BQH‘&%‘ gas Llow space. a gas
fl ow space; and : an filtered gas flow interference

assenbly responsive to at |east a portion of said

filtered a8 f WW@%F@%%@HMMW descrbed dnclaimol g1 sphezen said fpst
conpri ses: plentupn space distributes said 'ﬁ%tered gash%&&me%ﬁrééu&%e aaaeafai@ﬂfse

panel having a“per a top gas
flow interfer eme!foqamdeillenhm\pamj awomdﬂwmwﬂmwe-and

wherein said bottom gas flow.interference panel and said top gas flow

i nterference panel are slidably responsi ve to adjust said
gas fisow t1@3s aildpﬂaaﬁn:é difisrenfisllistribution enclosure as deseribed in elaiim 2%, wheretd sad cess

el enent havi ng an n area h flujdical I upl es said
filtered gas fIS8RR q‘PPW sg’%ﬁ"\(lﬁ¥gl t‘fslsﬁ\ﬁddé ‘55‘?@ e gotire srface gisp of faid
second perforated plenum panel adjoined to said second plenum space.
124. A pressure differential distribution enclosure as described in claim 123, wherein said
filtered gas flow to the entire surface of said first perforated plenum panel adjoined to
20 said vertical flow path has substantially uniform velocity.
125. A pressure differential distribution enclosure as described in claim 124, wherein said
filtered gas flow to the entire surface of said second perforated plenum panel adjoined to

said horizontal flow path has substantially uniform velocity.

126. A pressure differential distribution enclosure as described in claim 125, further

N ) O



88. A pressure differential distribution enclosure as described in claim
87, V\hereia,osog)sg“ pl enum est abl i shes a vertical filtered gas
flow withifooR®%%as f1ow space. . 89. A pressBFYUS¥HBSent i al

di stribution enclosure as described in claim87, wherein said

pl enum est abl tcnhyrising do leastone hcdessfeldnicat Qpla fo Jalduré dskémiblgai d gas flow
space. 5 90. A pressure differential distribution enclosure as
described in claim87, wherein said . pl enum has a first

pl enum spzre Whiredure i fPdpdritial @iStriButid dnt168lre bd deb&@tRE iP@Agind 128 Whdrdlh Baigai d
gas fl ow space and a second pl enum space which establishes a horizontal
filtered gas frame assembly has a fronbpang] a9 whseeinsaighal leasipeageaseclememshas a sai'd

filtered gas i Iy : | P I | to -
said vertical 1fn#slﬁ}/&tnea?Eehg ggf‘sﬁw%\}va%&%h& dnaévf?rem%dparté%agtuornga | éeigdéérﬁ?i al -

di st5 i but i on hasaEncecaseopavingesvbstardtiatly the widthiofisadi filtesbdogasiflovsspack and hasa |

pl enum has a {.. e ' establishes a vertical filtered gas
flow w thin Séﬁéﬁ%ﬂﬁ%@f&@ﬁtm%&%@@ﬁ?&:& a“second plenum space
whi ch establishes a horizontal filtered gas flow wi thin said
gas flow,space, wherein saiqd. filtere as flowinterfe ce assenhly is

r esponsi @&t ?ﬁﬁ”ﬁgﬁg‘?ﬁﬁl gﬂm']fbf‘?‘f ﬂgﬁ%%‘dfﬂ%yb\?dnmclf@ {zeﬁwg??msa‘ essure
differenti al :rﬁiitéd)?lﬁﬂlﬂflpﬁﬁpiﬂ%ﬁfd%e@ﬁdéﬁﬁﬁﬁbﬁﬂﬂjdirﬂat%'v%h_@&.87, wherei n sai d
pl enum has a first plenum space which establishes a vertical filtered gas
flow wi thin said _ gas flow space and a second pl enum space
whi ch esygdl | Ah&hda of GistribRii pr&dsﬁxﬁmﬁ%ﬂﬁnanmclosmeasdescﬁﬁ%ﬁﬁlﬂ' n said
gas flow space, wherein said filtered gas flow interference asse y is
resWonsi ve t ol28afuathersomprisingan sreg efdowest yelocitywithinssif Slteredl gas flowaspacerat | t er ed
gas flow.

said vertex. -

130. A method of distributing a pressure differential within an enclosure as described in claim
129, further comprising a filtered gas flow velocity gradient w1th1n said filtered gas flow
space having substantial symmetry about a plane which projects from said vertex and
15 . bisects said height of said access opening. -

131. A method of distributing a pressure differential within an enclosure, comprising the steps

of:
a. providing a frame assembly which defines an interior volume and an exterior
volume;
20 b. configuring a plenum having a perforated plenum panel to distribute a filtered gas
' flow within said interior volume from a first plenum space to an adjoining
vertical flow path within a gas flow space and from a second plenum fludically
coupled to said first plenum space to an adjoining horizontal flow path within
said gas flow space; and
25 c. providing a closure between said first plenum space and said second plenum

_ space.
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20 93. A pressure differential distribution enclosure as described in

clainms 90, 91, or 92, further conprising an adj ustable
cl osure beWQRB¥eIS6xi d first plenum space and said second PCENSNA/11736
space. - 94, A pressure differential distributi on encl osure as

describegsa n £ hiindhi 8BdistiB@IrR apressird diffefefifial within an enclosure, corpirisitg thd s D

establishes a vertical filtered gas flow within sald gas ow spacé has a

25 of: conflguratlonto distribute said filtered gas flow to the
entire surfacg ar pl enum
panel adj oi ne% to | réf pfveﬁu?mm’sexéecné’rvommc toanm%grvﬁ%ﬁ%?éﬂ%gﬁ%

differential dist ralfmxmassemiﬂy;l osure as described in claim94, wherein said
secgnd pl enum whi (iﬁ estabé r}«fs a horizontal filtered gas flowwithin said
gas>f 1 ow spac tering sai 9as a configuration to distribute said
filtered gas 4.l owdenvérh@ aeﬁltdrétﬁgdilﬂoﬁxﬂﬁQ fidsElerftim Spdice hiving a first perforateﬂecond
perforated pl enum panel Ijol ned to said second pl enum space. .
A pressure differ P&Plst ri buti on encl osure as described i'n claim95;
wherein.said g, estabhshmgavﬁwtﬁ%ﬂgmﬁmg&éwfmﬁﬁcéﬁjﬁﬂfn sﬁﬂt' re
surface area of said first perforated plenum pane

essential |y uni f orfirsterforated plegumipauelent i re surface area of said first

DO aLEd o, deivine gl D ARG O HRS LA e RREC . | |

cl ai m 96, wher ei n peeordted plenum panel;and filtered gas flow distributed to said
entire surfa are sai d sec er,f or at ed enu panel :
has essentlaﬁey un??@hsrlﬁ q}? '@agil%ﬂ§a%ﬂ?‘”‘@8ﬂjﬂ‘géaé flow.spacsr2diopige s e c ond
per forat ed said second pgriferatedplemint paellj 0i ned to said gas fl ow space.

133. A method of distributing a pressure differential within an enclosure as described in claim
15 132, further comprising the step of substantially eliminating said filtered gas flow to said
second plenum space and substantially eliminating said horizontal filtered gas flow

within said filtered gas flow space.

134. A method of distributing a pressure differential within an enclosure as described in claim
20 132, further comprising the step of substantially eliminating said filtered gas flow from
said first plenum space to said vertical filtered gas flow within said filtered gas flow

space.

135. A method of distributing a pressure differential within an enclosure as described in claim
134, wherein said step of substantially eliminating said filtered gas flow from said first
25 plenum space to said vertical .ﬁltered gas flow within said gas flow space comprises:
a. sliding a first perforated panel over a second perforated panel, wherein said first
perforated panel and said second perforated panel are responsive to said gas flow
from said plenum space to said filtered gas flow space; and
b. juxtaposing the perforated surface area of said first perforated panel with the non-

. (T



98. A pressure differential distribution enclosure as described in claim

97, wherein said 15 second perforated plenum panel has a
surface am@oed#seh adj oi ns the enti re hei ght and PCTmsuonl')Msdt h of
said gas fl ow space. - A pressure differential distribution
encl osure as descri| ereln

configuration to o‘?‘?l[e W&‘Fﬁg?%dg W‘F‘E)an’)o the entire surface
area of said perforat ed pl enum panel converts said filtered
gas flow | rst t|on of fl vvlthlr sai d pl enum
space tol % seéd?ﬁﬁh%"? B“ngcﬁp maa'&eclawee%fde@ab@xp@ rat ed

pl enum panel g firthetohiprisiag te offdaﬂ)m @&fount of dﬁltered G gasure
differential distri butofﬂgnﬁggncl ﬁre as %tgscr |uge?j simn cl al %%93Wt§/ﬁerel n said

filtered gas flewnathivithimsaidfilleredgasflowiopageace has an area of |owest velocity
at a vertex where said first perforated pl enum panel and
sai d second perforated pl enum panel join. 101. A pressure
di f fer eni37Al Yimethadod distibutngd presswre defferatialovithinemh enclosukendsidesctibél infclairh her

conprising a t vel oci t t.hi n sai d w space
whi ch has 136 ﬁ%n%ﬁﬁs&g@f’gﬁng& W‘%‘@n@@“ﬁﬂ% 59%‘?¥ﬂ£ﬁ’ﬁm ects
fromsaid verﬂmpmhmm:saldigzklﬂbwtspacecompnsw perforated pl enum panel
oo L R PSR e e o 5B g o
distributing a pr%ﬁﬁﬁ&d@hﬁé]%ﬂﬁdsﬁ&nﬂﬂp&%ﬁh&ﬁm@fﬁé%wﬁgﬁﬁr hSfIGW the

ste prOV|d|ng a frane assenbly
E’n defines an |¢R%F?6PIW‘6P§PP€°WW@?W@ |
VO' ume; 10y, Juxta sﬁgaroﬁﬂﬂfﬁgﬂ&f&&e@sﬂmm%h'lﬂst?aeﬁ@rﬁtegbﬁﬁerl' but i on

surface to deliver
w1th e perforated surface area of said second perforated panel; and

c. adjusting the amount of juxtaposed perforated surface area.

138. A method of distributing a pressure differential within an enclosure as described in claims
15 132, 133, 134, 135, 136, or 137, further comprising the step of adjoining the entire height
and width of said horizontal flow path to said second perforated plenum panel.

139. A method of distributing a pressure differential within an enclosure as described in claim
38, further comprising the step of distributing said filtered gas flow to the entire surface
area of said first perforated plenum panel.

20
140. A method of distributing a pressure differential within an enclosure as described in claim
139, further comprising the step of distributing said filtered gas flow to the entire surface
area of said second perforated plenum panel.
141. A method of distributing a pressure differential within an enclosure as described in claim
25 140, further comprising the step of delivering said filtered gas flow from the entire

surface area of said first perforated plenum panel at substantially uniform velocity.
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wWithin said interior volune froma plenumspace to a gas fl ow space; and

C. providing an adjustable gas flow interference assenbly responsive to
at | east aWO00/64562 portion of said gas fl ovwd¥esesaiag Pl enum
space to said gas flow space, wherein said gas fl ow
I nterference assenbly conprises: 15 . a first

filtered gas flow interference panel having a perforated surface;

i . a 442ond rhéthedofeibtrilmsing 4 pressipideifdratiangithi® ané@icloay bé dbs@ibeg i kgl ed
surface, c}arei nsaslgid first _gas flow

i nterference phtbl RIS E%H‘Q}isg’@c%ﬁateﬁﬁg\gg V§ting said filtered gas flow from the entire
interference paitie akt oftaidiRbondati it pidmbthanalay s&b%n@aliﬁ%ﬂffoﬂ v%éi{}. gas
ol tne. .

flowto said vertical flow path within said interior v 103.
A method of distributing a pressure differential within an encl osure,

conpry si ng43. he ASh&RS of distributir Qi frerential withi erating a
gas flow from an exterior \lllgxllgua tgreanﬁ?erﬁhglr‘?n(t)hrm%noﬁnﬁlﬁemg%%q&ﬁ%%ggv&“m

a frame assenbl42, further comprising the stop of conivertingr i ng sai d gas flow, 25
C. delivering said gas flow to a plenum having a perforated plenum
panel , wherein sai d perforated plenum panel defines a

pl enum spitd aAdnethalf distributingregressue diffefential within an enclosure as describe® i dlaim

interior volu f. said frane .assenmbdly:. ... d . establishing a
11 ered gas. 1 TR eiHriig R oL P lishing s oflowrrtvGlgriputban s g
e. sl i di ng flow spast aeevetten whaesaidfie! pepféfitedpaid GRhidRESHN FotBFAIAFAREL
wherein said fjrst _
39 10 jom. perforated panel and said second

perforated panel are responsive to said gas flow
from sai d_pl enum space to_said gas flow space; f
j uxt aposi Hgﬁ a pasthodof distribptinganressyra differentialiveithin aprepeloswie asalestribed intclaim

perforated panfly further comprising the step of joining said first perforated panel and said second
perforated panel at a location most distal from a front access element of said gas flow

space.

15 146. A method of distributing a pressure differential within an enclosure as described in claim
145, further comprising the step of generating a velocity gradient within said gas flow
space which has substantial symmetry about a plane which bisects said area of lowest
velocity within said gas flow space and bisects a vertical height of said front panel access
element.

20 147. A pressure differential distribution enclosure, comprising:
a. a panel assembly of substantially polygonal geometry having at least a top panel,

a front panel, a rear panel, and a pair of side panels which define an interior

volume from an exterior volume;

b. a gas flow generator, wherein said gas flow generator establishes a gas flow from
25 said exterior volume to said interior volume;
c. a plenum having a perforated plenum panel adjoined to a plenum space and a gas

. O



with the perforated surface area of said second perforated panel; 5

g. adj usting the amount ofjuxtaposed perforated surface area; and

h. var Wb goiédze rate of said filtered gas flow from sapdrpsmnermsespace to
said gas fl ow . space 104. A nethod of

di stributing apressure fere tial. within nencl su described in
claim ar\n tengr o ?fﬁfom%s}?lﬁu@ B¥™ai d

filtered gas fl owrgm%aiddgaglmumm byOsaxd gas ﬂow generdtey lﬁ&ind Pfirst f | ow
space conprises varying the rate of a substantlalq‘% vertic | am nar fl ow

Wi thin said gas fldieptioped movement to a gas floysha irsgtiog; P?‘ﬁVB‘HP‘FﬁQ
pressure differenig; tBd Pleritih A6l sBiThte QdjBied!DS4E SRAbW dpace, #idWherein

103, wherein said sﬁkf{m& vﬂ &Bt he rate" of said fil tered as flow from
sai @ pl enum space said gas flow havmg Sﬁl@) seeond difsetion| ofvinasisacat paforatedyr yi ng
the rate of a subs | hQ Er?t!g g?lsqg;w 2ce has stantially un@$nv t hi n
said gas flow spa tée%%p%él)‘é E%@H st %’ cfl st?? uting- a pressure
differential w thivelogity.encl osure as described in claim 103,
wherein said step of varying the rate of said filtered gas flow from said
pl enum space to said gas flow space conprises elimnating
sai d subgfgantA flerémial distribationeaciofuroay described in claim 147, whetehi saidsgas d gas

i {hi e o gless el by s e o sl Baon. R piencyt BRfnp

pregsure dif fc%Eﬂi‘ﬁ sésal diréétioRiof mdRerfiéift lsﬂﬁt&hﬁal@fpeﬁﬁﬁdiéulhﬂd sdith seond directxon

103, wherein said step of varyln‘(lgthe rate g{}éjf tered gas flowfrom
sai d pl enum sqfanqvement at said perforate plsnwm panel) aF? ‘%?5“&8@"“95 V¢ gRace.
elimnating said substantially vertical Iam nar fl ow W|th| n

said gas flow space while maintaini ng said substantially horizontal |am nar
fl ow 25 149. A pressure differantial distributinnentlogyne assigacaibed in claim 148, whexgin said 898t hod of

di stributing a Dressilke, %§f$%r§a'§t;ﬂo% g@ﬁ&ﬂbﬁhﬁﬁhﬁ@ﬁ&%ﬁ%@ﬁ&sofiﬁﬁ%&l&ﬁd in

claim
comprises a vertical gas flow.

15 150. A pressure differential distribution enclosure as described in claim 148, wherein said gas
flow having a first direction of movement established by said gas flow generator

comprises a horizontal gas flow.

151. A pressure differential distribution enclosure as described in claim 150, wherein said gas
flow having said second direction of movement at said perforated plenum panel surface

20 adjoined to said gas flow space comprises a vertical gas flow.

152. A pressure differential distribution enclosure as described in claim 149, wherein said gas
flow having said second direction of movement at said perforated plenum panel surface

adjoined to said gas flow space comprises a horizontal gas flow.

153. A pressure differential distribution enclosure as described in claims147, 148, 149, 150,

25 151, or 152, wherein said plenum has a cross section comprising a right triangle in having

48

L



40 103, wherein said step of varying the rate of

said filtered gas flow from said pl enum space to said gas
fl ow spacav@omasizses nmi ntai ni ng said substantially vert pcpusdoanrsear fl ow
within said gas fl ow space whil e maintaining sai d substantially horizontal

| am nar f| ow, 9. A
met hod of di &t mt?r?’?uﬁalmsmd ass\éﬂl?r eé%a%@g’é%ta\?a ‘(\3)&’\%[ EI nsagdnbaéﬁ&%?geﬂf?%mg

descri bed i nveittex opposite said base has an ngle tetweeh ebomaetp degreeso tabeutshietgero f
est abl i shing ,an area o l.owest vel OCI'[. S fl ow
Space at a | GRERRLY Bheeih KGR yera Rt hserhas £ nedfed anex stablitinens 11 o
space. side oppokfle saftl B¢, lafidwhéreilithe Hypbrerise 6f saidight triangle SithilRhathe al

wi thin an enc| osure_ as described in clalns 104, 105, 106,
1075 108, or Plang of §aid ‘F@F%ﬂﬁﬁ‘%?‘ﬂﬁ ‘the step of adjoining the entire .:
hei ght 10 and width of said gas flow space to said perforated
pl enum panel . 111. A nethod of distributing a pressure

di f f er elffal Apressure @f&mmbwoa@@mqsswnmmmﬁ whereinsaidgas 110,
further compi.g) BgaiidfedShy® Bail Tgall e pibidk CLB}& n%&%@(&do the

entire surface area o sa| per orate enum pane
112. A net hoompdisesla §irst dikegtiomof mwsmntslumgdgis‘mwemlmaty ofibetwicen shoutTT| osur e

as described in_clal 11 further conprising the step of
del i vering sgﬁeap?.wﬁﬂi%abé’é%%l?q %%W%‘% e entire surface
area of said perforated plenum panel a substantially uniformvelocity.
L et TE XSl AR oR LS o bl S 1 s i, Sl 08" 05U e
has a length of about 7.5 inches, and wherein truncated apex establishing a side opposite
said base has a length of about 1.5 inches.

156. A pressure differential distribution enclosure as described in claim 155, wherein said gas

flow having said second direction of movement at said perforated plenum panel surface

15 adjoined to said gas flow space has a velocity of between about 25 feet per minute to
about 45 feet per minute.

157. A method of distributing a pressure differential within an enclosure, comprising the step

of: ' .

a. providing a panel assembly having at least a top panel, a rear panel, a front panel,

20 and a pair of side panels, wherein providing said panel assembly defines an
interior volume from an exterior volume; '

b. defining a plenum space and a gas flow space with a perforated plenum panel,

wherein a first perforated plenum surface adjoins said plenum space and a second

perforated plenum surface adjoins said gas flow space;

25 c. establishing a gas flow from said exterior volume to said plenum space with a gas
flow generator;
d. delivering said gas flow from said gas flow generator to said plenum space

0 AR -



112, further conprising the step of configuring said plenumto have static
regain. 114. A method of distributing a pressure differential

W thin an womdbesséze as described in claim20 rEtAsodiidsdsher
conprising the step of generating a velocity gradient within said gas flow
space which has substanti.al s try. about. a plane which projects froma
vertex where wgmmwgga%%?%i”\@ﬁ%&é?@ﬂ%%um panel and said
second pl enung.panelediréditing a4id das S6WHavinBQ first direction ofmovemeaﬁdg‘gks sk ght of
said front panel access el epgent ., 115. A pressure ditferenti al
distribution encl a Hcgﬁ*r%cp%of movement at the surface of said perforated plenum

41 o pan_eladjoined%saidga%ff&@sgﬁce@lﬁﬁﬁnmyz wherein said frame
assenbly defines an interior volume _an an exterior

vol dne; £ establishing a gasflqw having.q/supstentintlyupiferm yelecityiat gaid seqondsi ng:
i . fl ' ' t tablish
! a gas Tlow %Mlmme{hg é&t@?&ﬁd%%ug%%a or establishes a

gas 5 romsa extérior volune to said
i nterior vol une; i a gas filter responsive to

ii.
sai d gas ow,from.sai.d exterior vol sai d o e .
ht er Por 1887 g etiba ot alseibitey d oph® alenh] il cmcioomy o dswrbe a el ) enum
panel confi gursgwhereitisaitistep of eedirectiflg g gds/flow having a first direction of movementt 0 a

filtered gas flow space within sai.d interior volune, erein.sai.d pl.enum 10
spalle conpri s 8as tiow ha"mgasec“iad““mn °?im°v°m€t“t1af a’zﬁ%ﬂgﬁ?g B%‘c’f@aﬁgvi ng a

first perforageshnPpeldfidamdab sadl| iﬂlﬁﬁ?&@m rises establishing a gas flow having
vertical fl 0\?\%S pat hb\M ﬁ?‘? n _said fF?t ered _gas fpl ow space; and

i a secWW%ﬁﬁ%vm?%wméﬂdMEéMdj oi ned

direction of movement.

159. A method of distributing a pressure differential within an enclosure as described in claim

15 158, wherein said step of delivering said gas flow from said gas flow generator to said
plenum space, wherein said gas flow has a first direction of movement comprises

delivering said gas flow in a vertical direction. U, '

160. A method of distributing a pressure differential within an enclosure as described in claim

158, wherein said step of delivering said gas flow from said gas flow generator to said

20 plenum space, wherein said gas flow has a first direction of movement comprises

delivering said gas flow in a horizontal direction.

161. A method of distributing a pressure differential within an enclosure as described in claim

160, wherein said step of redirecting said gas flow having a first direction of movement

to a gas flow having a second direction of movement at the surface of said perforated

25 plenum panel adjoined to said gas flow space comprises redirecting said gas flow to a

vertical direction.

162. A 'method of distributing a pressure differential within an enclosure as described in claim

° ] BT
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to a horizontal flow path within said filtered gas fl ow space, wherein said
15 ' second pl enum space and said first plenum
space are Wapw48ézy coupl ed; 116. A pressure dpCTasenrral

di stribution enclosure as described in claim 115, further

conprising at Jega & ﬁqt' ahlrSeiihls Li L 8L el

whi ch conpri selss:6 ’ Wherdl cﬂ%k I uLé %@éﬁﬁggﬁ@rﬁ%gﬁg& gas O? I"g%(y‘:’mggIQ

i nterference pamadgas flewihaging apesdnd direaivn of nfoxement 20 the surface of said iperforated a

SEoond 1 1o e p Ll G e 0, VN BRI B,

sai d second gamrizbmtsl diretsord er ence panel . ..are slidably
adj ustable to vary the anount of said gas flowto said vertical flow :
path within said filtered gas fl ow space. 117. A pressure

di ffgrentigl di slefriol'oF Hisibiitg aproshite AFfcRAGA WithRrhni efcl6dure 4 dbskfibed ViRl N sai d
25 adj ustable filtered gas flow interference panel 'has a cl osed
posi ti on whi chlt58y wexsin said step of redirecting said gas flow) haying afiest difpctiopiofmovementt sai d

gas flow to sg,q gﬁ?%%&'ﬁ%ﬁ%dﬁ&%ﬁ%&% Pfe%_ﬁﬁﬂ:e%%id perforated

fl ow space. pressure erential distribution enclosure
as described iplenunapanel adjoined tois8id gas flowepace comprises redirectingsaidigas Sowdo a

cl osure bet Weer}nsaaﬁl fl.rst pl enum space and. said second pl enum space.

119. A pr essurer gt PEFERT al distribution enclosure as described in ¢laim
118, wherein said cl osure between said first and said second

pl enum space has | 9sed, posi tion wai.ch . . . subst.ang.i al L
o i riPnat o F}%&ﬁPgW&% a@@ﬂ%@%@% epilosmy & FRFPSUAEIN | ow
pat h 157, 158, Y49, 060) 1821182 drl163, viikreiidSaid Steyy\ofdRfifilg a pldum spackddd A
pressure differential distribution enclosure as described in claim 119,
wherein sai d 2 gas flow space with a perforated plenum panel, wherein a first perforated plenum
surface adjoins said plenum space and a second perforated plenum surface adjoins said
gas flow space further comprises configuring said plenum space to have a right triangle
15 in cross section, wherein said right triangle has a base proximal to said gas flow generator
and a vertex opposite said base, and wherein said vertex opposite said base has an angle
of between about ten degrees to about thirteen degrees, and wherein said right triangle
has a truncated apex establishing a side parallel to said base, and wherein said hypotenuse

of said right triangle establishes the plane of said perforated plenum panel.

20 165. A method of distributing a pressure differential within an enclosure as described in claiﬁ
164 wherein said step of configuring said plenum space to have a right triangle in cross
section, wherein said right triangle has a base proximal to said gas flow generator and a
vertex opposite said base, and wherein said vertex opposite said base has an angle of
between about ten degrees to about thirteen degrees, and wherein said right triangle has
25 a truncated apex establishing a side opposite said base, and wherein said hypotenuse of
said right triangle establishes the plane of said perforated plenum panel further comprises
establishing said base at a length od 7.5 inches and establishing said side parallel said

base at length of about 1.5 inches. : S
RER RO A
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second perforated plenum panel has a surface area adjoined to the entire
hei ght and wi dth of said horizontal flow path within said

filtered owsodidsssy space. 121. A pressure diffgegtédodine
di stribution enclosure as described in claim 120, further

Car 0 gadolo” Amdhedof Eylngs SR Tl & coREE 8 RO PR 0 &

second di r ecl65whefein sad\sté oftdelivering fsaid §affié from said gas flow generithr t%%%ig
perforated pl enum panel _adjoining said gas_flow space. 2. A

d
pressure di f PIEPURSPase, dtherein #aid edhflaw dias aufirst disectiens of mouement comprises121,
wher ei n sai dddlivesitg said gas flow from said g W Ben; &?ﬁﬂé&%&ﬁ%\i{m%{ﬂetered
gas flowto the en%lre surface area of Sal I rst per forated
pl éhum panel toabput O feqt gergmimytes i r st pl enum space. 15 123. A pressure
differential distribution enclosure as described in claim122, wherein said
second pl enum space distributes said filtered gas flowto the entire
sur f ace 16i.e aAghetlsesl of distributing a pressure diffegentialovithinr sncencibsmtle g5 desribediarcbimad] oi ned

to said seco enum e ‘ae 24. A pressure differential

di stributi oni]éekh@:h urs%‘%gﬁég%?&aﬁ’}‘%‘é%ﬁ#ﬁ%‘?&{#‘ﬂl&ég?“%m@a@mﬂ@wmw
filtered gasatfdaitlsdcond perforannéd plemaw sirfee abjoineditélsdid gad i@ sh42e RbMPrigsenum
panel adjoin sai.d vertjca ;I ow path has substantially

.Q.20 . .
uni f or m vel O%?qb&gomng said gas flow yslocity at bstwee ghout &7 fepten minuls togbeytASHert| on

enml osure aspdasfitebed in claim 124, wherein said filtered
gas flowto the entire surface of said second perforated plenum panel
adjoined to ) said horizontal flow path has substantially

encl osur & e B ser (et Sebibuiof RIS Rl ont o1 stributlon
a. a frame assembly having at least a top panel, a rear panel, a front panel, and a pair
of side panels, wherein said frame assembly defines an interior volume and an
exterior volume;
15 b. a filtered gas delivery assembly comprising:
i a gas flow generator, wherein said gas flow generator establishes a gas
flow from said exterior volume to said interior volume; e
i. a gas filter responsive to said gas flow from said exterior volume to said
interior volume; and
20 c. a plenum having a perforated plenum panel, wherein said plenum defines a
substantially vertical plenum space and a gas flow space within said interior
volume, wherein said vertical plenum space and said gas flow space adjoin
opposed surfaces of said perforated plenum panel, and wherein said surface of

said plenum panel adjoins the entire height and width of said gas flow space.
25 169. A method of distributing a pressure differential within an enclosure as described in claim

168, further comprising a bottom panel, wherein said bottom panel has between zero
perforated surface area to about 20 percent perforated surface area. '
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conprising at |east one access el enent coupled to said frane assenbly.

127" A pressure differential distribution enclosure as described in claim
126, wher ewo 06/845e2 frame assenbly has a fr eatrnsesnahss and
wherein said at | east one access el enent has a . position at

t he bot of, said fr a d whe e|n sa Ieat 0 Cess

el enent tﬁg A pressure 8&?8@ agrél%@gngg B ﬁ‘f‘rﬁgass‘i?ﬁg’f%ﬁﬂt‘f‘a? {iﬁ ﬁd’@f’n of

sai d filter edomgpdsifg ®Fostpaces eladettasvig an open areacoupledtohﬁdgﬂ%tmw\een about
ei ght inches to about thirteen inches. 128. A pressure
differential distribution enclosure as described in claim 127, wherein said

first 171, Amahwofm&ﬁﬁhga sdafaﬁmmmiﬂuﬂmm%ﬁkﬂem&dnah@am panel

join at a vertex. . A nethod of distributing a pressure

differential 1Pt mhﬁreghsaedn&%@a&p&ma@ spacecdistrlies; s ikterad gasifow to the entire  12g,
furd her compgi g g@]\{mh | tered gas flow
spagce at c@gré'&f?di@ \}er ﬂﬂe%&ﬂed‘%%%hﬂlei q?%fgd of
distributing a pressure d| fferentl al within an encl osure as described in
claim ,ﬁﬁ! LreCRRR LIS Wi [l Jflow.vel ocity

gr adi ent”%\'/it nr}eﬂsl%cll%f "L%éb%gss fd? oW uﬁwa{éﬂcfog&g%p%?%’%\%ﬂam '
substanti al 3yhnwliersgin afndueruealplmnm spkdeahllmqahbﬁmerédmifbwi fiorn et emtireand 15

bi sects said_hei ght _of A et hod of
i Stri buti ng® P GEt,PE S P, RPN PAR odioingA el 85 SRR Ay ¢ e

st eps substanuallyxﬁﬁfonnvelocny a. providing a franme assenbly
whi ch defines an interior volume and an exterior

vol une; 20 b. configuring a plenum having a perforated

pl ghum pesel Nxﬁet?é@&ﬂﬁs‘ﬁiﬂuﬁn@af)ﬂeﬁsh&rﬁ@eraﬁﬁl within an enclosure as described in didif W t hi n
said interior _vo froma first plenum space to an adjoining

vertical fl oW%éZ{h?ﬁm sai verticaljplsnyr spece hasstatia regainyconfiguratissond pl enum
fludically coupled to said first plenum space to an

adj oining horizontal flow path within
174. A pressure differential distribution enclosure as described in claim 173, further

comprising a filtered gas flow interference assembly which comprises: -

i a bottom gas flow interference panel having a perforated surface;
15 ii. a top gas flow interference panel having a perforated surface; and

wherein said bottom gas flow interference panel and said top gas flow interference panel
are slidably responsive to adjust an amount of juxtaposed perforated surface area.

175. A method of distributing a pressure differential within an enclosure as described in claim

174, wherein said front access element coupled to said front panel has an open area with

20 a width of substantially said gas flow space and has a vertical height of between about 8
inches to about 13 inches.

176. A method of distributing a pressure differential within an enclosure as described in claim
175, wherein said front access element coupled to said front panel has an open area with
a width of substantially said gas flow space and has a vertical height of about 30 inches.
25
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said gas flow space; and 25 C. provi ding a cl osure between
said first plenumspace and said second plenum space.
44 wo00/64562 132. A nethod of distributing a presspc—gughofﬁggent i al
within an enclosure, conprising the-steps

a. erati i exteri vol u to nteriQr vol une
Gef i nea By AmBodor iia el Brginglviin s &smbeamm b,
filtering sail®s gdserélh@atid said front access elementhhmnganoﬁﬁiaruaeédupud@o §aid frested gas -
flowto a first enym s e haying,a first per

pl enum panel P anelﬁ)as ofsub sagdgaégf"é(ﬁl’ﬁc ‘{f&sév‘?}'@?ﬁm?&ﬂmﬂ’qt‘l!’@ed gas

flow within SEBudS gRtResftd ﬁbﬁuﬁmﬁ&o@ﬁﬁs@m gasFlob veloclty of between about 75 feet

first perforated plenum panel; 10 delivering said
filtered gasPenmimuiedo abquylilteetner Winaim space haV| ng a second -
perforated pl enum panel; and f. -est abl i shi ng a

hori zontal filtered gas flow within said gas fl ow space adj oi ni'ng

sai d sedd®d Pandtbedaidistributingmpresshre|differential within anezglosute, comprisingthe steps

di stributi Ng,A Pressure differential within an enclosure as described in
claim15 132, further conprising the step of substantially
elimnating said ﬁliowﬂmge(ﬁagnsssbinblyhamgaﬂehstatoppanel,arearpanel sfam pahep)| enum

PR ool o el a8 Sk e i b e
di $¢ ri buti ngba praﬁﬁmgdsﬁl&ﬂmavmghpwféﬂempwwepﬁmndaﬁledessmbaed in

claim
plenum space and a gas flow space having a horizontal flow path;

c. adjoining said perforated plenum panel with the entire height and width of said

horizontal flow path; _
d generating a gas flow from said exterior volume to said interior volume;
15 e. filtering said gas flow; and

delivering a filtered gas flow from said vertical plcnum space to the entire hclght
and width of said horizontal flow path. _ e

179. A method of distributing a pressure differential within an enclosure as described in claim
178, further comprising the step of providing a bottom panel having between zero and
20 about 20 percent perforated surface area.

180. A method of distributing a pressure differential within an enclosure as described in claim
179, further comprising the step of providing a front access panel coupled to said front
panel, wherein said front access panel has an open area of substantially the width of said
gas flow space and a vertical height of between about eight and about thirteen inches.

25 181. A method of distributing a pressure differential within an enclosure as described in claim
ISQ, further comprising the step of distributing said filtered gas air flow to the entire

[

surface of said perforated plenum panel.
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20 132, further conprising the step of substantially
elimnatihg said filtered gas flow from said first plenum
space to SWP@G4s62 i cal filtered gas flow within said fil tRTEHYHIE | ow
space. 135. A'nmethod of di stri buti ng a pressure differential

within a ncly %’ﬂq'mﬁf’ | csardb n said

step of gu staﬁfll aﬁy elimn tP‘@a sal mﬂa%gnsclﬂ‘surg\zs?romeg\g?gsfﬂlirst 25

pl enum space 18l,Sailer cemprising thé step efdaiivgms WMWWW@QW@W‘?W space

conpri ses: I er a
g&rga&e 85%‘1 petfov\ﬁﬁd @lenumiaég Tz@ fhofri%xﬁlll 110, Jaﬁxr kA sdid Bs AW

second perfor

perforated paggicearsibstatibllp aniforch yededityr at ed panel are responsive to said
gas flow fromsaid plenumspace to said filtered gas
fl ow space; and b. j uxt aposi ng the perforated surface
areas of §g3.d fal thethodsr distititing a preSfiie differential®ithif @n enclosure as described in claim

45 erforated surfagﬁdﬁrea of .said second

perforated pah&s f furthercompnsmg__@g stepggm&wwse fis rgésﬂ?‘ﬁé%iﬂ‘
differential yhbh gawg 6% pacB,Sfhetein salddtep Igtheamount 132,
tep o 7

further corrprl sing t vary| ng t e anount of sal d tered gas flow
to vertical ofﬁlteredgasﬂowthhm@mdpaumnmltﬂqwma@ammspa ered gas flow space

gncl osale asAﬁ'ggL??]gdé@ @*&ﬁ%ﬂ&ﬂ@ﬁ%ﬂﬁ%@%&&&ﬁg ein salagu st ep of

varyé ng the anount perforatarl phnkl antl said decgad pdrforatedpanel afettesponsiveda kaid gas flow

flow path within said flow s | Ses; :
sliding a first pe&P sg.} @&Bﬂb‘%sé’? ea\‘?é?'%ﬁ@ vQSFPd’cfjerforat ed panel, vvherei n
said first b. juxtaposing a portion of méﬁfﬁd&ddml‘aﬁéa oﬁ&idﬁﬁtﬂmﬂanel

erforated panel are responsive to said
P P epperforalte\ﬁ surface ar!ea ofgsmﬁ seconxv perforated panel; and

c. adjusting the amount of juxtaposed perforated surface area.

15 184. A method of distributing a pressure differential within an enclosure as described in claim
183, further comprising the step of establishing said filtered gas flow at said front access
panel having said open area of substantially the width of said gas flow space and a
vertical height of between about eight and about thirteen inches at a velocity of between

about 75 feet per minute and about 130 feet per minute at a front access element.

20 185. A pressure differential distribution enclosure, comprising:
a, a frame assembly having a top panel, a rear panel, a front panel, a bottom panel
, and a pair of side panels, wherein said frame assembly defines an interior
volume and an exterior volume;
b. a filtered gas delivery assembly comprising:
25 _ i a gas flow generator, wherein said gas flow generator establishes a gas
flow from said exterior volume to said interior volume;
ii. a gas filter responsive to said gas flow from said exterior volume to said

interior volume;
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10 fromsaid plenum space to said gas fl ow space;

b. j uxtaposing a portion of the perforated surface area of said first
per f or at edwv anesis62 with the perforapefiusdehipge area of
sai d second perforated panel; and C. adjusting the

anmount of juxtaposed perforated surface area. 138. A nethod of
di stributing®a pr8BEHR M&i ¢ 2 plewn spachfrom, 8 pasflavespace compsisinged i n

claims 15 i a Azt plbidn fhitficly teupleidB s ﬁltered as delivery assembly,
137, furt her conpri si ngt hest epof adj oi n| ngt heentire g ey assembly and

width of said horizontwhereingpidofrstplesim by 3§é$m¢#°1i§gﬂfni¢mnaqﬂmm loanel
139. A nmethod of dist pentifn cl osure
as described in clai m&dﬁﬂkktdﬁ}& %ﬁ%gﬁd?lﬂ% er CBW%H%H{%% s?’ep of -

disiributing said fil tspaesl gas flowto the entire surface

area of said first perf | e 140. . A et hod of
distributing a prgssuregﬁlg?fg]r rﬁ:“l‘n‘}lﬂtcﬁ?medzﬁ' s(?ﬁlcﬁr&mmﬂ’s B@?Br din
claim seG&hd ﬁlemﬁﬂlhas ef:sumrd mﬁ@tédhﬂermmnefwﬂicﬁﬂéﬁf mtaldng sai g
filtered gasflowtotheetlre surfac reg ,of said secon
perforated pl enum pane“|econdn lenum SP“EE?L‘F“ hm?hgﬂwﬂﬂ‘df”gﬂl sﬁ‘ﬂtﬂaﬁzl

pressure differential gpaddiht an encl osure as described in claim?25
140, further conprising t he step of delivering said filtered gas flow from
th¥ entire d  afrontpanel agogssrelemaent havingsn cpgm ares adjapentda said battera pprebnum

zg”a at substant ,flrki shid'oheH 4Fed/fils ASillth-of substantially said gas flow space and has
a height of between about eight inches to about thirteen inches.
a gas flow from said first plenum space to said vertical flow path;

a gas flow from said second plenum space to said horizontal flow path;
15 g an area of lowest velocity within said gas flow space most distal from said open

area of said front panel access element.

186. A pressure differential distribution enclosure as described in claim 185, wherein said
second perforated plenum panel has a surface area which adjoins to the entire height and
width of said horizontal flow path within said gas flow space. :

20 187. A pressure differential distribution enclosure as described in claim 186, wherein said first .
plenum space distributes said filtered gas flow to the entire surface area of said first
perforated plenum panel.

188. A pressure differential distribution enclosure as described in claim 187, wherein said a

second plenum space distributes said filtered gas flow to the entire surface area of said

25 second perforated plenum panel.

189. A pressure differential distribution enclosure as described in claim 188, wherein said

filtered gas flow to the entire surface of said first perforated plenum panel enters said

y LU i



142. A method of distributing a pressure differential within an enclosure,
as described in claim 141, further conprising the step of }§
del i veri ngV@&a/61563 | t ered gas flow fromthe entire PCT/USO0/M1736S U f ace
area of said second perforated pl enum panel at substantially uniform . '
vel ocity. ; bath fe host i ng a pressure differenti &

W thin an eng?rggﬂlr%&gga%g?cfﬁi%%ed ilgﬁl%q%r?{nfélm' 142, further k
conprising the step of converting 144. A nethod of distributingy %

a pressyipg di ' 1.0 Q. :a0: described,i | ai.m |,
143, f utitgg'er A{:%%%ﬁéﬁlngr%gméﬁgm@?%@% ?ss%li?% an. 5%%?"7 f‘“‘é/el_ ocity
Wit hin said ditered gas flow to the entire surfacwofsgid second perforated slenuth pare] amérdlsfid F St

per forated panel sai econd .per f or at ed, panel 10 N o 1 I s NV
145. A net hia%‘?n?”g' ?quaglﬁﬁi C‘&""é“‘gﬁ%‘é"éfmvgﬁ erential within an enclosure
as described in claim 144, further conprising the step
of j oi ni r’igasai d first rfqrated panel and said second

t

per f or at'dd: pAnpressyre difiersatial; distribasion enrlosus as deseribed in elgim A9Q, avherein sidnt of
sai d gas fl Ogecond plenum space has stitR&%egain confrguration. 146. A nethod of S

distributing a pressure differential wthin an enclosure as described in
claim . 145, further conprising the step of generating a

vel oci t yogr agy Lt R breredt: s (o] o . sphac l.ch has
subst ant |9a1 g‘yﬁgéé%% éalrofé)i-ut addr} aneﬁd\ﬁh%hosgﬁesaesc %scgléﬁddmaf a glfgwgﬁgﬁ’f -
vel ocity wi t hemprisingangaustablp\filtepesigas floet ilterfererice panel saspomsivie th@iidfikered sai d
front panel ces . el enent.. 2 47.. A pressure

di fferential %gﬁ%iﬁ?%&:[o PiRid ) Rl sPage (0, spid ] FWt‘jg flow pa%h which m‘gpns&?: a
panel assenbliy of afirsofittered gas fiow hérfepbepangHevhiglapelfortedGuihcel €ast a top
panel , Lon% anel, a rear panel, and a pair of

.. f ,
si de panel s #hi Chaaegﬁl%@lteg?@gaﬁﬁgﬁ ce panel having a perforated surfage, wheteirt r om an

exterior vol ume; said first gas flow interfétence parfel Siifsald! seitind SR Riterfedhed fingy Sai d
gas flow generator establishes a gas flow from 25 sai d

exterior vol une t#eshdably adiustabls toyvarytheamount of said gas flow togaid vertigal floghum
havi ng a perforatﬁghwim@dqﬁfgﬁ&maned to a pl enum space and a gas

15 193. A pressure differential distribuﬁon enclosure as described in claim 192, further
comprising a front panel access element which fluidicly couples said filtered gas flow

within said horizontal flow path and said vertical flow path with said exterior volume.

194. A pressure differential distribution enclosure as described in claim 193, wherein said area
having lowest velocity within said horizontal flow path and within said vertical flow path
20 has a location within a gas flow space defined by said vertical flow path and said

horizontal flow path most distal from said front access panel element.

195. A method of distributing a pressure differential within an enclosure as described in claim
197, further comprising a velocity gradient within said gas flow space which has
substantial symmetry about a plane which bisects said area of lowest velocity within said

25 gas flow space and bisects a vertical height of said front panel access element.
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47 fl ow space within said interior vol une,
wherein said perforated pl enum panel redi rects sakrd
gas fl ow &¥0edrssehed by said gas fl ow generator having apdrisio11736

direction of novenent to a gas flow having a second direction of novenent

at ... said rfarated pl.enum panel surface adjoined to
sai d gad®% oﬁ/n%eﬁlﬁ’&ao,fdlgmuéwearpﬁng%é‘mgal m&manegaom% 8‘?’@%‘% havi ng
sai d second ef:rection of novenent at said perforated _

bl efum panel | surf a0 G aoglag(ﬁgw%nigi{jg;&g?or%l%ve?fgg @P%%ﬁ;&ﬁé’_é{ﬁ?g%' ally:
differential di stwmg@ﬁﬁﬁggbgwpaﬁlmy;bed in claim 147, wherein said
gas ) fl ow establ i shed by said gas fl ow generator having a -
fisst directbon oflteringsndgas faws conprises a direction of
movement subgt ant §igibiting S ERH bt AW tolahirs Bt GEARE s Bk B8y pl

of novenent at sald pertorated pl enu[%_pan?r surtac agﬁj&gﬁdég t%eguéllld gas

f| ow space. panel withiapposed syrfagesadjoining 4 first pleruirpspack antd pigesiflowspasacl osur e
as described in claim148, wherein said gas ' fl ow established
by said gas flow’generator having a first direction of novenent

conprises a dertidisttibating A filtered gas Tlow to alseébnd plenndmsing @ sebohd perfortited |

1 B havi ng a1 MBS PR VR oS e ok et Py shfls 834 o1,

gener at or gas flow spade@npri ses a horizontal gas flow
e. delivering said filtered gas flow from said first plenum space to a vertical flow
path within a gas flow space; '

£ delivering said filtered gas flow from said second plenum space to said horizontal
15 flow path within said gas flow space; _
g. establishing highest filtered gas flow velocity substantially at an access element
coupled to said substantially polygonal panel assembly; and =
h. establishing lowest filtered gas flow velocity within said gas flow space to an area

most distal from said access element. . AT

20 197. A method of distributing a pressure differential within an enclosure as described in claim
196, further comprising the step of distributing said filtered gas air flow to the entire
surface of said first perforated plenum panel. '

198. A method of distributing a pressure differential within an enclosure as described in claim
197, further comprising the step of delivering said filtered gas air flow from said first
25 perforated plenum panel to said vertical flow path at substantially uniform velocity.

199. A method of distributing a pr&éure differential within an enclosure as described in claim
198, further comprising the step of distributing said filtered gas air flow to the entire

surface of said second perforated plenum panel.
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151. Apressure differential distribution enclosure as described i claim
150, wheréin said gas fl ow havi ng said second direction of
moverment MO W%HS$2perforat ed pl enum panel surface 20 PCT/US00/1186j 0i ned to
said gas flow space conprises a vertical gas flow 152. A
pressure differential distribution enclosure as described in claim 149,
wherei n said gas fl ow havi ng said second direction of
nmovenen200at AmmhqdmfﬂmﬁmuengmmmmiuaMmmeenclosureasdescnbedmdﬂipm ned to

said gas flo e _C ahor t al

pressure di fﬁgs g?ﬁheﬁlcgﬁ lﬁg @u feﬁ%o?ﬂﬁ%@?@g%%ﬂo%gmﬁfa’cdl %?c%q 47
148, 149, 15fkrfotdted plenum panel adjcﬁﬁédtoﬂte ehirt heighe it widdrofdaidhetrigontdldlowa Cr 0SS
sectlon conpr|5|ng a right triangle in having

483 path a base proximal to said gas flow generator and a

vertex opposite said base, wherein said vertex opposite said
base has an angl e bet ween about ten_ _degrees to about thirteen

degr ees2 bn&mﬁﬁmwmmmmw@mﬁw deseribgd ingleim apex
establ i shin (ﬁ) ercoxwgnsmlg Sf&ﬁ wj’ﬁgﬁufﬁ%&ﬁﬂl&'s’l}é he

hypot enuse o reg angl'e esta ane of
sai d perfor mdmeéhumdmm panel adjoined to ﬂ1<5611t1re hq:abt and yidth ofisalid h;qr@nmahl

distributio ﬁﬁd cl ai m 153, wherein said gas
fl ow est abl Pﬂsﬁgﬁlng?%s“g’s%ﬁmq@ o%?geeél ator having a first direction of

nmovenent conprises a first direction of novenent having a

gas flo veI Ci i% iofF 1b§IbV\E§n about 7erenha1mﬂunanenclosureas&&s<g1%edm ute to

abBut 1

201, further comprising the step of configuring said second plenum space to have static

regain.

203. A method of distributing a pressure differential within an enclosure as described in claim

202, further comprising the step of varying the amount of said filtered gas flow to said

15 vertical flow path within said gas flow space, wherein said step of varying the amount of
filtered gas flow within said horizontal flow path comprises:

a. sliding a first perforated panel over a second perforated panel, wherein said first
perforated panel and said second perforated panel are responsive to said gas flow
from said plenum space to said gas flow space; . _

20 b. juxtaposing a portion of the perforated surface area of said first perforated panel
with the perforated surface area of said second perforated panel; and

c. adjusting the amount of juxtaposed perforated surface area.

204. A method of distributing a pressure differential within an enclosure as described in claim

203, wherein said step of establishing highest filtered gas flow velocity substantially at

25 an access element coupled to said substantially polygonal panel assembly comprises
establishing a filtered gas flow having a velocity of between about 75 feet per minute and

- UL

about 130 feet per minute.



10 155. A pressure differential distribution enclosure as described in

cl aim 154, wherein said base has a | ength of about 7.5
i nches, andwohesssn truncated apex establishing a side oppeshiseuriirs
said base has a length of-about 1.5 inches. : 156. A pressure

di fferent,j.al dstrl on, encl asur m,l rein said
gas 10% A'ne I gh‘“ﬁ‘gemﬁg sai %egﬁ{:%ﬁ 8@%%‘5‘80 d@ﬁe&%?gﬂsai d
perforated pl Q04 funkeredmprisifgthestdphof estabhshmgavemﬂygiadmdtwmiﬂaiidggmmﬁl ow

space has a vel oci of betwee about 2 fee 1.0 .
about 45 feet SB “}# Sibstantal sy “Rpﬁf’é‘%ﬁ? 581, arga mosf, distal

pressure diff wsm&hcustelunfmetan&mhﬁsah CoTREIA hEdebDeléiént. St €p

of : : provi di ng a panel assenbly having at |least a top -
panel, a rear panel a front panel, 20 and a pair of

si de panejog %gupe BEechEk h%m,@mn& defines an

|nter|or vol ume"from an exteri or voI une, b. defining a

pl enum space anad aWﬁWMMW@M@W@M%WN@MﬂM
wherein a first pe%%%&_q,omenum surface adjoins said plenumspace and a
second pérforated pl enum surface adjoins said gas

fl ow space; 2%. aﬁlteredgasdnhvexyasamﬂﬂyemﬁpmglga gas flow from said exterior
volune to said pl egum sgace Wi t h a

gener at or, 8‘7@4’%%5}583@’ %"P%}W??%‘mf"éhﬁa &is f1ow

gengpator to said pl enunbﬁmﬁﬁsmd exterior volume to said interior volume,
gigr ection of novendint; 282s ﬁlte"mns‘%%esr;’dsgals%@g%é‘fb h%‘j’i"wf n %‘# saidy
having a first directi ofugfor ¢OIufENt to a gas flow

c. a first plenum fluidicly coupled to said filtered gas delivery assembly, wherein
said first plenum has a first perforated plenum panel configured to deliver a

15 filtered gas flow from a first plenum space to a working space within said interior
volume;

d. a second plenum fluidicly coupled to said first plenum, wherein said second
plenum has a second perforated plenum panel configured to deliver a filtered gas
flow from a second plenum space to said working space, and whefein said second

20 perforated plenum panel and said first perforated plenum panel join at a vertex;

e. a filtered gas flow from said first perforated plenum panel and said second
perforated plenum panel to a front panel access element, wherein said filtered gas
flow has a velocity gradient which has substantial symmetry about a plane which
projects from said vertex where said first perforated plenum panel and said

25 second plenum panel join and bisects the height of said front panel access

element.
207. A method of distributing a pressure differential within an enclosure, comprising the steps

of:

a. generating a gas flow from said exterior volume to said interior volume defined

“ UL O
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having a second direction of novenent at the surface of said perforated

pl enum panel adjoined to said gas fl ow space; and 5
f. est M WMF6Ag a gas fl ow having a substantially uni POTmseoamei ty at
sai d second ; perforated plenum surface adjoined to

said gas fl ow Spadizeasubstanﬁaﬂlggal 5%5“’5‘?%%?%@8; of distributing a pressure

differential withi'n an enc inclaim 157, -
wher ei n sai db.st effiltering eald gascflowsg sai d gas flow having a first direction of

novenent 10 e a9 ﬁlg A a ,secon irectiqn. of novenent
at the surfate ofdlss?étl’udmﬁtg(rﬁflor a%gs %ahf%ﬁprﬂ&"mmvﬁg@%%\pﬁgﬁéﬁﬂﬁnﬁ%ed to
said gaz Ij | ow spgaeelevitiipppesed saficedddjaihin g]igfiﬁtﬂaﬁmii kpwed hfd\dgwﬂoWspaé:e; -

a secon irectiop_ qQf novepent, suhstantia rpendi cul ar to said gas ow
hagi ng a fi _r‘gt _ c{}s@{)uunga tered,pas _W@r?%?on?(/}dﬂglp_g}ﬁa:vmgasecondpgffgm A -

met hod of di stri QKnubbpaePWRE sppoRedihirfabisAfoirihg 2scchhdplakine SiabORid saida S _
described in claim15 - 158, wherein said step of delivering said
gas flow from sai&#s §a¥ spacsiy generator to said o .pl.enum space,
wher ei n_Sai ¢, 035 doiofdlAShicPiirtBbas tokPfieh ia GHRH !

delivering said gaesl' lowin a veératsi cal di rectﬁ%sct)ﬁl.a“ ?ewgpéfg%?ﬁxwrret hod
of distributing ®aheithinagasiflowepasari-al within an encl osure as ‘described in
claim PR -mgr' ' ] | ' i as ,f | ow
frlgm sai d gafé fl odv?/h‘éegrlllgrg%l?or tegh%aq%&l g‘ﬁi wg&n&?&%%%%gomégdp%@%erei n
sai d gas fl ow hadloaw path withoh sailgas flowapacepvenent conpri ses '

delivering said S, fLow. L ori,zontal dir.ectiaon.. . 161. A met hod
of distribut¥ng %gﬁ?lgi’%wtgﬁﬁ g?wqu?ﬂg' “hm}'ﬁ'_sﬂ?raéceﬁ"ﬂ@%ri bed in
clai m _ coupled folaidiubstentially polygeiabpanef assbily;ealli ng sai d gas flow

having a first direcftion._of to_a gas fl.ow having a

venent . S
second diredti on 8P W%ﬁ%%WVQE‘EWW%W%ﬂPUm@@W

plignum panel adj ghddedistaPfi&iniseidGesest LleMePa@e conprises redirecting said gas
flowto a vertical direction. ) 162. A net hod of

di stributind a phalsacingsail filtesedgas flow figm said frst plenum spacerte said varticat flowed i n

claim path and said filtered gas flow from said second plenum space to said hotizontal
flow path, wherein said balanced filtered gas flow has a velocity gradient Which
has substantial symmetry about a planer bisection of said area most distal from

20 said access element and a vertical height of said access element.

L
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50 159, wherein said step of redirecting said gas
flow having a first direction of novenent to a gas flow

havi ng a S¥@BHESE recti on of novenent at the surface of perdseaifwerat ed

pl enum panel adjoined to said gas fl ow space conprises redirecting said gas
flowto a hori zontal direction. 5 163. A nethod of
distributing a pressure differential within an enclosure as described in
claim 158, wherein said step of redirecting said gas flow
having a first direction of novenent to a gas flow having a
second direction of novenent at the surface of said perforated

pl enum paned adjoined to said gas flow space conprises Ledirecting said gas

flowto a vertical direction. 10 164. A met hod of
di stributing pressure diffegential wthin angencl osu% as described in
claim 157, 158\ -159, 1\6/5\%‘ 161, 162, or 3, wherein said
step of defining-g-plenum space and o a gas flow space with a
perforated pl efun y BT el TTa—fH-~sh- peffoxat ed pl enum
surface adj oi fig S LSpAce and _-!‘1'* ST per f or at ed pl e surface
adj oi ns "\ajd gas flow sp her conprises/fcgnfiguring
sai d plenu dcel t afright triang ln _Cr secti on,
wherein sai ¢ gh 2 has a base rm to said ga?}f ow gener at or
and a vertexX gppo base, and wherefin SHi site said base
has an angl ¢ of between 3Tq nﬁ -degr.ees._to _pbout thirteen
i . . ~
degrees, ang erein sa ght triangl ¢ hgs B truncated
apex est abl i ng a sidp ppfallel to sai .'I jas¢} and wherei|ln pai d hypot enuse
of said ri gr| angl e pstippl i shes the j i. e ﬁ d perfqraged plenum
panel . 20 165. A nmef pod of distri O ingl@ pressureldifferential
within an ef¢lfdsure as Hegklibed in cl af i \C‘ oo o 164] wherein said
step of conffigdri ng said g gnum space ni}’ ive |p right idngl e in cross
N,
b a4
1
X o0
R S
A/
— /
r L/
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sect.ion, wherein said right triangle has a base proximal to said gas flow

gener at or vertex opposite said base, _and wherein said
vert ex opp@ ﬂ?’%sg’al d base has an angl e of MR 38 out ten
degrees to about thirteen degrees, and wherejn®said right triangle has 25

a truncated apex establishing a side opposi sai d base, d wherein said
hypot enuse of } t abf shes the pl ane of
sai d perforated pl enurh panel further conprises . est abl i shi ng
said base at a lengthjlod 7.5 inches and establishing said side parallel

sai d bgse at length of about 1.5 inches.

51 164. A nmethod of distributing a jressure differentia
within an encl osure agq described in claim 165, wherein said

step of delivering saijd gas flow fromsaid gas flow|generator to said
pl enum space, wherein F&& ' i tion of novenent
conpri ses delivering said gas flowjfjromsaid gas fl ow
generator at between apoyt 70 feet per mnute 5 G to about 100
feet per mnute. i fNg a pressure
differential within an osure as described in 166,

wherein said step of ept i shing a gas filow havyh substantially uniform
vel ocity sai d second perforz(gd p surface adj oi ned

to said gas flow space}] cqphpri ses R it Bbl i shing said gas fl ow
vel ocity at betwue abputft 5 feet per mnute to apguf 45 feet 10

per m nute. 68 A pressure differenti pBl Histribution encl osure,

conpri si ng:
panel, a rear panel, a
si de panels, wherein s

exterior vol une;

AL

a. a frame assenbl y| llajyi ng at | east atop
it panel, and a pair ; of
frame assenbly defines nterior volunme and an

-
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15 b. a filtered gas delivery assenbly conpri sing:
i a gas flow generator, wherein said gas fl ow generator establishes -a

gas WO 00/64562 flow from sai d exteri orrcraistmm7iso said
interior vol une; il “a gas filter responsive to
said gas flow fromsaid exterior volunme to said

interior volune;, and 20 C. a pl enum having a perforated

pl enum panel, wherein said plenum defines a .
substantially vertical plenumspace and a .gas flow space within said

interior vol une, rein said vertical plenum space
and said gas fl ow space adjoin opposed surfaces of
said perforated plenum panel, and where#n said surface of

sai d pl enum panel T and width of said gas flow
space. 25 149. A nethod of distributiyg a pressure differential

Wi thin an encl osurje as described in claim ' 168, further

conprising a bottgm panel, wherein said bottin1panel has between zero
perforated surfacq area to about 20 percent perforated surface area.

52 170. A-pressure differential stribution gl osure as
described in clai 1689 —further conprising a front access
el ement having an lopgén area coupl ed to said|{font panel. 171. A

met hod of distributipg a pressure different gl within an enclosure as

described in clai 8 i i enum space
distributes a filtlrgd surface area
of said perforated pllengim panel

oY K
to the entljif ¢
adj oi ned t|d| $

(gb
\ ' ":
i ' <)
—_eé'-f E
xiiCaly
S>-g
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172. A method of distributing a pressure differential wthin an enclosure
as described in claim 171, wherein said vertical plenum
space del | Wore/ed32d filtered gas flow fromthe entire PCT/US00/11736
surface area of said perforated pl enum panel adjoined to said gas fl ow

space at substantially uniformvelocity. 10 173. A
met hod of distributing a pressureWi¥erential within an enclosure as '
described in claim l“\_ 172, ypsherein said vertical plenum space
has static regain confi = —AApressure differenti al
di stribution encl osure gy armyj 173, rther
conprising a filtered 4 flow Jmte senbl y3 whi ch conpri ses:
i a bottomgas flo 'Bl;u_,erfe ence pgnel haying a perforated surface; 15
. a top gas flow i|ferference panel havi b f opaggd surface; and
wherein said bottom gast T ence pan alll top gas flow
i nterference panel——" are slidably reSpopsive to adjust an
armount of j uxt apd®ed per Surtacemar %. A method of
di stributing apgﬁ df f er eptal2@iTHI’nAn e ure as described in
claim 1 ; f coupled to said
front panel ¥h&an op S — dth of substantially
said gas fl ow space and ®as verjpqall hei o} b€t yween about 8
i nches to about 13 inches 3 176. A ne d of,gistributing a
pressure differenti al t#pFfan|encl 8thire as deskribgd in claim
175, wherein said fro efs ¢l enment coupled t§ saild front panel has an
open area with L alw dt h of substanty 5)/-§é}d gas fl ow space
and has a vertical hei aggyt 30 inches. 25 f .710
53 A e . : —< -

: &

50

24 >
25
</;""'%‘
; 47
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177. A method of distributing a pressure differential wthin an enclosure

as described in claim 175, wherein said said front-access
el enent hawiogeadsz open area coupled to said front PCT/US00N1730anel has
a wdth of substantially-said gas flow space and has a vertical height of
bet ween about 8 inches to about 12 inches has a filtered
gas flow velocity of between about 75 feet 5 per mnute to
about 130 feet per mnute. 178. A method of distributing a
pressure differential within an encl osure, conprising the steps

of : Ay providing a frame assenbly having at |east a top

panel , a rear panel . 7 front panel, o and a pair of

si de panel s A daf¥ne an interior volunewand an exterior volune; 10

b. confi g&E$a3g dpphenum having a perforag®d pl enum panel which defines a
verti cal R» . .- plenum spacggand a gas flow space having a
hori zontal flow path; C. adj oi ni ng said perforated plenum
panel with the entire height -and wi dth of said

hori zontal flow path; ' _ d.  generating a gas flow fromsaid
exterior volune to said interLgr vol unme; 15 e. filtering
said gas flow, and , N f.  delivering a filtered gas flow
fromsaid vertical plenum spacg to tjg—ertt+re—herght T
and width of said horizontal fﬁ%ﬁ ; * 179. A nethod

distributing a pressure differe ribed in
claim < 178, 2 ing a bottom
panel having betweeg zero and 2Q / per f or at ed
surface area. -~ % 80.

differential withirfPan efcl os 179,
further conprising ghe stepg @gﬁpled to

#
g6 panel has an

gas fl ow space
irteen inches.

said front p
open area of substangiallyAhe wgih of said
and a vertical height Yo{ ket ween/about ei ght ang
25 181. A nethod of /th 3
encl osure as descri bed
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180, further conprising the step of distributing said filtered gas air flow
to the entire surface of said perforated plenum panel.

54 W0 00/64562182. A nmethod of distributing a pressuredidsheigss i al
wi thin an enclosure as described in claim : 181, further
conprising the step of delivering said filtered gas air flow fromsaid
entire surface of said perforated plenum panel to said
horizontal flow path within said gas fl ow ' space at
substantially uniformvelocity. 5 183. A method of distributing a

pressure differential within an enclosure as described in claim
182, further conprising the step of varying the gpunt of said filtered gas

flowto said hori zontal flow pathavithi n said gas flow
space, wherein said step of varying the anount 5 of filtered
gas flow within said horizontal flow path conprises: a.
sliding a first perforated panel over a second perforated panel, wherein .
said first 10 perforated panel and said second
perforated panel are responsive to sgid gas fl ow

fromsaid plenum space to said gas f Pow space; b.

j uxt aposing a portion of the perforatied surface area of said first
per forated panel Wit h the perfor ed sfxface area of
sai d second perforated panefg 7 us i ng the.anmount

claim 183
filtered gas flow at \saj

vertical height of begy /,,.,/,. 7 /
vel ocity of between /%1%
feet per mnute at #

6/16



20 185. A pressure differential distribution enclosure, conprising:

a. a frame assenbly having a top panel, a rear panel, a front panel,
bot t om parved 00/64562 , and a pal r of si dermsim,na\oherel n
. said frame assenbly defines an interior vol une and
an exterior vol une; b. a filtered gas delivery assenbly
conprising: 25 i a gas flow generator, wherein

said gas flow generator establishes a gas
flow fromsaid exterior volume to said interior volune;

. a gas filter red@nsive to sald gas fl fromsaid exterior volune
to said ' interior polune;

55 C. a plenum configured to define a plenum
space froma gas fl ow qpace conpri sing: i a

first plenumfluidicly |coupled to said filtered gas delivery assenbly,
wherein said first plequmhas a first perforated pl enum panel -which

defines a first plenum|space and a vyertical fl path within said gas flow
5 ~G@ e; ii. a second
pl enum fluidicly couplgd to sard finst—pl enum [wherein said

second pl enum has a seqond perforated plenun1panel whi ch defines a
second pl enum space and a horizontal flow path w thin said gas fl ow

space; and 10 . d. a f{f;i:panel gccess el ement havi ng.an open
ai

area adj acent g0 said Qottom I wherein said open
area has a w dt¥ of suljstantially s gas fl ow space and has

a height of bet abqut eight inches to about] thirteen inches.
e. a gas flow f daid first plenum space tljo said vertical flow path;

f. a gas flow fro Eaid second pl enum space |to said horizontal flow
pat h; _ .
: _ ™~
o ye) &

o E
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15 g. an area of lowest velocity within said gas fl ow space

nmost distal from said open area of said front panel
access el SHRAY64562 186. A pressure differential AHYSHITION
encl osure as described in claim 185, wherein said second

perforated plenum panel has a surface area which adjoins to the entire
w dth of said horizontal flow path within said

hei ght and
gas fl ow space. 20 187. A pressure differential distribution
encl osure as descrips R ; erein said first
pl enum space di st rifputaed ' | ow to th¢Jjentire surface area
of said first per f orat mphel . ' 188. A
pressure different ution g?&lo T ed in claim 187,
wherein said a secon space drgtfibutes said filtered
gas flowto the en e area of [ — second
perforated plenun1" 18 ressur Ijf ferenti.al
di stribution encIJ? re as cribed inq . fein said '
filtered gas flowMo the Enfllre surfafle jfitsaid first'pqqgorated pl enum
panel enters,said ’ 56
verti cal floal pbggantially 5i o m vel ocijty. 190. A
pressure differerj ' lon eng "PNaS, MSOwilbed in claim 189
wherein said v + | =~ )

N t
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filtered gas flowto the entire surface of said second perforated plenum

panel enters said hori zontal flow path at substantially-
uni form velPsdddes S 191. A pressure differential PEJi'lﬁgtfoi/lli’%ki on

encl osure as described in claim 190, wherein said second
pl enum space has static regain configuration. 192. A pressure

differential distribution enclosure as described in claim 191, further
conprising an adjustable filtered gas flow interferepceQpastSpesponsive to

said filtered gas air flow from saidgigs pE e®um space to
said gertical flow patgh WwhiCk conprisses:vle o ¢ = @ T i. a first

filterpd ggs fl 0w i Bt &r ferende Danel Haviing & per for & ed sur Pyce:;
ii. ga saond il T’er""ed" g‘és"}l‘ Iow™i it e"rlf'ér_e'nc'e_ panel ghayi ng alperforated

surfa§e, YRerein : ga?-s SI %ﬂ‘i‘lterference

panel xand~sai d se NV i Nt p:d

are slg dablg adju Ay th S gas D ow to said

verti cal T1%w In sai @ierior vol une. 15
193. A pressure differential distribution enclosure as described in claim
192, further conprising a front panel access el enment which

fluidicly couples said filtered gas flow wthin said

hori zontal flow path and said vertical flow path v%'t h said exterior vol une.
194. A pressure differential distribution enclQsufe_as described in claim
193, wherein said area havi ng Lty wwthin said
hori zontal flow@ath and within said verdass ' has
a location vvithi%ﬁa gas flow fl ow path and

sai d hg sai d front access
panel el enent. bressure

differe 197,
further v space whi ch has
subst ant B of | owest

vel oci t y B-Ccts g veLtical
hei ght ¢ ‘ S S

57 . B

Ly

0. 00E
87ZBack, 20780
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196. A nmethod of distributing a pressure differential within an encl osure,

conprising the steps of : a. generating a
gas fl ow Wom/&ai2d exteri or volune to said interior vol urRCTASIMG3

by a substantially pol ygonal panel assenbly; 5 b. filtering
said gas flow, C. distributing a filtered gas flowto a
first plenumhaving a first perforated plenum OO panel

W th @pposed surfaces adjoining a first plenum space §n£ aEg@oEIcpw space

d. i strip Bbuting a b1hteme sf | t S cgpd>plénqnfﬁaﬁin§ a second
perfor%’t ed go r;é)g o r\ - Cg% p!l gvﬁ gaalﬁw,:; Popgo%d suxf aces

adj oi rg ngoa"’second pl e'num Qp&‘te‘“aﬁ‘d Sar'd” 5 o o gas flow
space; o €. | dellverlno fllteredﬂgé% floy fromsaid
first 'pl enuih spac : ; Z g% h within a
gas fl£w Ep%ce d Ei Igered gas flow from
sai d condmplenu d hé & o - flow path
wi thin said gas fl ow space; g. establlshlng hi ghest

filtered gas flow velocity substantially at an access el enent
coupled to said substantially pol ygonal panel assenbly; and

h. establishing owest filtered gas flow velocity within said gas fl ow
space to an area nost distal from said access
el ement . 20 197. A method of distributing a pressure differenti al
wi thin an enclosure as described in claim D6, further
conprising the sfep of dlstrlbutl |l ow to the
entire surfg um pa_gel :
198. LA et hod of Wi ji ngang encl osure
as descrl ‘ e e Ji
S &
@ o
Ei- i S
K g o
- S g K
2 &
=
«!

Fluid Results: Time Step = |
Stratotech w/ 10%Top, 10%Back OFf, 20XBottom, qpe_n Sa
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197, further conprising the step of delivering said filtered gas air flow

fromsaid first 25 perforated plenum panel to said vertical -

fl ow pat hyab ossiast antial ly uni formvel ocity. 1% 56'”{]% shod of
distributing a pressure differential within an enclosure as described in
claim 198, further conprising the step of distributing said
filtered gas air flowto the entire surface of said second
perforated pl enum panel . © X xerofRa

58 = & ~290. A nethod of dist

ri
w thi-@ an enjcl osmrrevas cﬁes r'ﬁ}b%i 3nm|"@g1§ s o
conpr igsi ng "t he st{gapgofj ®l Lveringga flJt,grgp bas
perfoPat ed Bl enum panel adjoined to the entire h
hori zent al- £1 ow ' _
di stributng a pr

ISP
3

199, further

| owa f 8om s&fd second
ghtg agg Wi dtTh of said
- %A Sethogg of

| osiyr & &5 "describedin
claimg =& A kt (& of del i vering said
filtered Bas air ow fromsaid said é‘écgnd perforated

pl enum panel adjoined to the entire height and width of said horizontal

i Qutjng a rssaﬂﬁot&?’f erenti al
P
|

flow path at substantially uniformvelocity. 10 202. A nethod of
distributing a pressure differential withiman enclosure as described in
claim 201, further conprising the st@p of confi gyori ng said
second pl enum space to have static \ (\r/&ggw\ -
™~ @
n - 0
[&]
L
[11]
[ =] c M
= c W
= -+
a -
o o 9
x O & . .
[ B = | :
7 S g
g ' n g =E .
W o 0 4]
& g R R
N 50
N
o
E
wd
____ LUl «i

Fluid Results: Time Step = .
Stratotech w/ 10%Top Off, 10% Back,,
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203.. A nmethod of distributing a pressure differential within an encl osure
as described in claim 202, further conprising the step of
varyi ng t HEOA¥eAIt of said filtered gas flow to said 15 PCT/US00/11736
vertical flow path within said gas fl ow space, wherein said step of varying
t he amount of filtered gas flow within said horizontal flow
path conpri ses: a. sliding a first £eru¢c§gg_eéjmganel over
a second perforated panel, wherein said first

perforat ed panel and sai d second perforat ed panel areu@ponswe to said

gas f1:v,)w N 8 ¢ %@ B‘;' 3 vflsorps;al@ m eful spacd tp saig gas flow
spaceozo E g 9 38 jluxEaposs ng & pd)rt-lon of %he" perfofated surface
area d# saidl first p riat d,panel . m PN le\ t he :
perforated surfac d s ' ' anzl \&d.

C. sdjging t surf{ace area.

204. 8 nBtdod of ap & thin .an encl esure
as described in claim 203 vvherel n sal -Step of establishing
hi ghest filtered gas flow velocity _substantially at 25 an access
el enent coupled to said substantiaty pol ygonal panel assenbly conprises
establishing a filter as flo ocity O et ween about 75 feet
per mnute and about 130 feet per m nute®

205. A nethod of di stri%tl ng a pressure differential wthin an enclosure

as described in clam g the step of

est ablyi Shl‘.ﬂg a vel space
whi chghas ut§t ant i B sai d area nost
di st &8 @al height of
sai d Bccgst el T | distribution
encl agur y, wherein said
framefas an
exterhor : ry assenbly
conpr r, wherein said
gas fl o A 2
Y
B
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10 flow fromsaid exterior volune to said

I nterior vol une; . a gas filter responsive to
sai d gas Maowersedem sai d exterior volunme to said PCT/US00/11736

i nterior vol une; C. a first plenumfluidicly coupled to
said filtered gas delivery assenbly, wherein sai d

first plenumhas a first perforated pl enum panel conLquredh{@hdellver a 15
filtered gas flow froma first plenun1space to a worﬁ Epétemmtrnn sai d
|nter;or abUREL dﬂ a second pl enum
fluidgely goupl eé t% §a|wd %l ¢stn p$e|qum R/\,her@ I’l?SB.I d&egond x

pl enufp has¥a sec@nd’p@rfbr%l@d‘bl%nﬂnﬁbaner conflguréﬂ &0 delﬂver a
filtePed yas - - ategun1 pace to said
wor ki By space, an i d s “—"perforated
plenuﬁlpéggl and - _ - 2| |§ at a vertex;

: a 1 Ftered romsaid T1rst per oratedgglgnun1panel and said
second perforated plenum panel to a front panel”
access el enent, wherein said filtered gas fl ow has a

velocity gradient which has substantial symgiry about a plane which
projects fromsaid vertex where said first perforated pl enum panel and said
25 second pl enum panel joikp and™bi sects the hei ght of

said front panel access 207. A
met hod of distributing a pressure diffet cl osure,
conpki si Rg the steps generating a
gas ow ®r '(-‘ﬁ said exte defi ned
gonal panel
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panel wi th opposed surfaces adjoining a first plenumspace and a gas flow

space; 5 d. distributing a filtered gas flowto a second

pl enum hawidggy@sgecond perforated RuiTeusamipznel with
opposed surfaces adjoining a second pl enum space and said

gas fl ow space; e. delivering said filtered gas flowfrom
said first plenumspace to a vertical flow

within a gas flow space; 10 f. del i verén@_ ﬁgjgﬁt ered gas

flow f:rom i d secoqd, plendm_spacg to §ag\,dvho5| GO alg
flow gath v@thinsafdipas 5l Gv@psc® S L3 L 5 o @. E’; est abl i shi ng
hi gheg} fbllﬁered das T ow ¥eldbaihty suhstantd akl - at af &cess 4l enent
coupl &d tg said s bstantla y _pol ygonal panloassean& gnd
h. .-establ I shi ng : ) 2

space 2 o grearea _
el eme % : ' __ | t&r &d gas flow from
said fi rst pl enum space to sai d verti cal fl ow < pat h
and said filtered gas flow from said second pl enum space to said horizontal
fl ow path, wherein said balanced filtered gas flow has a velocity gradi ent
whi ch has substantial symretry about a pl aner

bi section of said area nost distal from %0 sai d access
el ement and a vertical height of sai

fgorﬁ sai d access
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