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LAM NATEDWALL FOR UNI FORM FLUI D FLOW BACKGROUND [ 0001]

I n many manufacturing processes for sem conductor and
wore@naii4e1 di sk manufacturing, it i s necessary POI/USHOY/043851

a work piece in a liquid environment and then dry the

work piece. As is well known, particul ates or

contam nates that attach during the drying process may

eventual | y cause defects in_the work piece.

Additionally, an i nefficient dryi ng process may result

I n extended processing tines or even | eave defects on

a surface of the work piece, as well as pronote

oxi dation. Thus, it is extrenely inportant that when a

substrate is drlggr t here a urities ft on

i t s ISANIINATED @LLtEO;R bhHDIE @YV and

reduce the likelihood of forn1ng |npurities, t he

enbodi ments descri bed bel ow expose the work pieces to

evenly distributed heated gas after the work pieces

are renoved from the | iBpugKGROKND r onment . SUMVARY

[0002] In one enbodinent, a chanber with a fluid

di stribution network for uniformfluid floww thin the
100G 13R85 b s T PEPOEOpAC AR i bl gorne
it isi MRt@FdrPto tedl £ RO’ picthen £ ligisd eBubhiace® ah&thboayrek wbrkipicde. As is

first set of channels and the interior surface is
welbknosde BartigyIgtpieoricRRiamingies giat aiieh dyringdRy dryipg Prochssripyyeventually
caud@ &Qedifl MG MR pRLMIT Aldafidin iy, bR ERYEHGEN RBJiAS plob&k n@fyeresult in

connected to a plurality of 'the first set oF channel s.
extended ploagshiag tigles o eyryl latiegleiecsewonehrighanbée wak picchaps well as

5 f
profifE B " L B R RE B AR by PRI OF B e o
imp}nﬂtutsl left by its mrﬁms eIntorda:g tat frembtic reﬁtmfmetlrymfg aadh exdne the lA]kEélhood of
first syrface is nmated . wi t he secao

fom?*l’i‘é IBRERYGSo et fogERenky Q‘%?C?‘ﬁeéll 'EF&%‘% CAROSF ég%twoglh 81eces to evenly
distEKbted hedfed RaY Aftep iRV ik Pidced GRASHoTed fdneths ¢i§@AEn S RinnRAt.

channels. [0003] In another enbodinent a fluid

di stribution chanber is provided. The fluid

di stribution chanber inckygdesg@ base that has

sidewal I s extendi ng thereftom Werein one of the

si dewal | s includes a first nenber and a second menber
o0 S5 RuFRSD 280 T 2 BERe B8 BRI g o
witliie e chambbeisi pamededs Thé aleentef idcheed 4 If1$§t chatitee fvadll (50 HaaS first

plurality of cavities defjned in a first pattern_of
Su"fg a‘aﬁBE’/‘fS”}goW@“)V\ﬁP ¥°t Fé g‘Eﬁ‘éPr %%‘}rlﬁaf%nﬁﬁ withy a first set of
chaﬁ’ﬂe‘l’sr AHdi thy/in@riof @¥fabd RBxp&kd REMe iflerfor 98 ARNHaRBt Bech@hber also
spaced apart col ums. erein a cavity of the first

inclydgst & PPy ©Of aptpsjor parer Gaicerg apppastediptd plugaligaof theelrst get of

chahllﬂe?s. The chamber also includes a second chamber wall that has a second surface and an
opposing exterior surface. The second surface has a second set of channels that partially
intersecting the first set of channels when the first surface is mated with the second surface.
The exterior surface also includes at least one exterior port providing access to the second set
of channels.

[0003] In another embodiment a fluid distribution chamber is provided. The fluid distribution
chamber includes a base that has sidewalls extending therefrom. Wherein one of the sidewalls

includes a first member and a second member affixed to each other. The first member has an
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second pattern. [0004] In still another enbodi nent, a

nmet hod for distributing a fluid is disclosed. The
woreaohadeh48ncl udes operations that provi de a chabP@BEUS1002043851

has a first and second walls affixed to each other

that forma uniformfluid distribution network.

Anot her operation initiates fluid flow through a port

that is connected to the uniformfluid distribution

network within the affixed #alls. In another oper ati on
£l uied. f
il L0 S Sk LR O bR By PR Ml sl ot e
firswakinbert divocng ha @urhlitystf csatlesodefmbthnne Kisst pawame df gmc@batart rows.

f the first Il that part..al tersect. an o
wifle i 5o Wb BRly 3R deinline o B0eBRE G WP apar
coliisl WHeRQDSEavid e the arN A& pRdiadinnicad 85thGhultiBle cavities in the

invention will beconme apparent fromthe foll ow ng
secqekPait¢8Bd description, taken in conjunction with the

[00@4:] GR gﬁﬂ@%ﬂﬁ:g eﬁf)&iﬂn&gsa mhl!hb(lljﬁ)tr rd%Eﬂbﬂﬂn%X T Y (‘chl@sé@ nf@lle hethod
principles of the invention. BRI DESCRI PTI ON

1nclTIi¢HE @E@Awmt[p@@@@ a Threnhenthehhdsonfirst agetehend wills hlfflxed to each

otherl'q;er 8r::]nc1: gldv {I:ﬁ;]eu%do(ﬁl%l Olé\}lihon n gaaérlf Plgsoltt%eﬁeopgligg gn Tc’ntlt&)a?es tjPle flow

throu@h japoatth@ns vanhbeddi® (Be atinpanitid glsdibammgawoﬂ((l@i&m} the affixed

igure 1 is a. si i.fied schemati c. diagram
Wal,:t th%}io?h&f PRIgation %@%ﬂ@?vé%d’é?“ byted iy e @lisied griliyglhe fluid flow
bei Y i@y 2 siehuditetiedn tHestdilk Bi#bi B MW ehidRels formed as part of
accordance wth one enbodi nent of the invention.

the fignea]l Uit geriall injesseginnespepppaasegond seligh sharegniopped dygart of the
secf M@ chamber in accordance with one embodi ment of

e present invention. [0009] Figure 3 is an exenplary
[0005]I@th¢rr adpean anfl @marexgeb adedie vinestiof vaillpbecbino napcpﬁrent from the

d th nbodi t .
o pybe TR LRAUBRE: G [DOTO I Buag A Shu Y Redvines

illu@EnPbakYy &ﬂeﬁﬁ\ﬁapl@fthetﬂiﬁc@leb gnike fivefont he vertical and
hori zontal channels of the vertical distribution plate

and the horizontal distribution plate in accordance

wi th one enbodigent of the present invention.[0011]

Fl gur 66 5a and BHELPEuRieRoF IR RABISE | o Verti tal
distribution plate and the horizontal distribution

| ate in accordance with one enbodi ment of the present

[009¢Hy ks tipwswtion. o@ﬂeﬁ]er miil§fpeker gdvptagsy heerb mpayaheyt be understood by
refe?&llag {B%é ﬁ)?lo{x/ ldlgchgﬁ(lnﬂgkéﬁam lC&H&lCtl!)lPWltH felaBl dgﬁéc drawings.

coul d be esta w thin a’chanb I n acc
[OOW]tHngLE‘ﬂﬂo]d|mrﬂphf1@f schhpatpr diggnm ullns/tmtmg @n.overview of a substrate

cleaning system using a fluid distribution network in accordance with one embodiment of the
invention.

[0008] Figure 2 is an exemplary illustration of the drying chamber in accordance with one
embodiment of the present invention.

[0009] Figure 3 is an exemplary illustration of an exploded view of a portion of drying
chamber in accordance with one embodiment of the present invention.

[0010] Figures 4A and 4B are exemplary views of the alignment of the vertical and horizontal
channels of the vertical distribution plate and the horizontal distribution plate in accordance

with one embodiment of the present invention.
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[0013] Figure 7 is a flow chart illustrating exenplary

operations for a nethod to evenly distribute a fluid
wawaobilgn4al chanber in accordance with one enbodpPCErs2009/043851

the present invention. DETAILED DESCRI PTI ON [ 0014] An

invention is disclosed for evenly dispensing and/ or

renmoving a fluid within a chanber. As described bel ow,

in one enbodi nent the fluid_ can be a gas to effectuate

drying of substrate materials. However, the clains

1 den t h AR ANIT

ooB1OULH"SE 8 SO LHERAEE AT S0P Bl e o o
hor'rzhﬁuﬂbhsrtrﬂtlmlod platenig ag@asdace \@tlﬁOI&:l@lrﬂHoéldlehmftt]iEEpr&reht ishatibd

at a ch nmber i ncluding.the clained subject

00 eI Mo e by Senies dishisteeSys el dategpd B8 coula
be @ABBshed Whithidra ARRRG i RIbRIandd GlithdenboBiathR 0$ tHe Padse i ention.
able to switch between configurations for distributing

[005Hdagure d ia o Bnv i et dtlvsgatingopxesipdary operationg fpy qun@h,od to evenly
dlsl’ﬁﬁlg[l% ta' ﬁﬂ@lo nV@ cila%ll;e Gn ddgccb(r‘(ﬁe{ngé IV‘R{E {ﬂ%l JoOCT ﬁr[t (gelie q)resent

nber strate materi a
invgnipodi ment s, the chanber may be scal ed to include

fluid C|rculat|on fq; | ar structures such as cl ean
rooms or entire bU|F&¥%8§%ﬁ#@§¥g}4¥% the fol | owi ng
100f 51 BEARE’ i BTaEY Sors ey e liin pifarnting R i vitin o

chaRibs AR dedcAVQNBAIBN. in bhe Whbddilént ARPALIEREn bOV@MS leffedt@ate drying
one skilled in the art that the Present i nvention may

of sylstgieapaiPiy HaPeHguthe Shies drruidinot bt camgsd te jars e gpe 6 fluid

capgtﬁé & ﬂeﬁl dlﬁ)eﬁ)ste@ @ﬁd/b%@%@l%thlﬂ\ﬁla Icha{ﬁ%% ding ga%%s $nfRSilled in
have not béeen described in detail in order nhot to

the Lmtnefmslsismcogryaeoth@tarcélamh@ mplsélegtthfr lagned ewbject @@} could be

mog F to accotmmoc%tesl npcfs or ases %?Ibe?gr% gntaglrc? e chambers that are able
ustr verv ew o a SU € Cl eani ng

to @M&h aevlden cUﬁﬂlg’igat@nﬁ lfeti @stelbwtngi gllﬂttsl t!Dna petfigorakon for dlstrlbutlng

. acco nce_w th ope enbodi t of the invention.

liquy bs‘%‘? {@ally, gy ﬁﬁe g?%?%ﬁ\“&%g’ R R |a§a@m§ rcfPWrﬁi’j‘g Subsm‘te

maCHANRE LihbP SmbRiGERANhNEhahBBKmAPTs s@Rd 18 iddhRBIRA! tirculation for
assenbly 108. After controlle exposure wthin the

larger BBRTUFRG SEATR ClEAUIOOBYS 198 e1iisg uildinger | | als are noved via
the transport assenmbly 108 to the drying chanber 102.
[00}=]rIn therfphesying ﬁ«rselrlm; oraregapdiffgletdils atersghiopbiin order to provide

a thﬁ}cﬁglgqudéﬁégg?lg %@glees%? ﬁ}vy n@er ﬁ%&lﬁ%% 6@%9 ﬁ%%é@e?, t!)\lgne skilled

in (APRARAT US ﬁN@n(\/E%mbnEﬂa HoRMhdxkEAd SUBSIRAﬂiE or\ahiof hhess specific
her ei n |ncor orate reference. [ 001 Heat ed ing ..
derfic et SHBET BE ST YRR OU CRE Feeh Sgprpighn fhal in
ordéhmpt RGneLRBEREK obQerd tRe plasedf MmOEdtioh0 provi de uniform
process exposure to the substrate materials. In order

[0016] FAGE @Vi8 a simplified schematic diagram illustrating an overview of a substrate
cleaning system 100 using a fluid distribution network in accordance with one embodiment of
the invention. The substrate cleaning system 100 can include a drying chamber 102, a
cleaning tank 104, and a transport assembly 108. After controlled exposure within the
cleaning tank 104, substrate materials are moved via the transport assembly 108 to the drying
chamber 102. For further information regarding the transport assembly 108, please see U.S.
Patent Application No. 11/531,905, filed on September 14, 2006 titled APPARATUS AND

METHOD FOR DRYING A SUBSTRATE, which is herein incorporated by reference.
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process uniformty, it is desirable to have uniform
flow of the drying gases across the entire drying

W@ b@aher3t o m nim ze tenperature fluctuati ons PT/KB2909/043851
the drying chanber. [0018] Figure 2 is an exenplary
illustration of the drying chanber 102 in accordance
W th one enbodi nent of the present invention. The
interior of the drying chanber 102 is formed by
hori zontal distribution pla?es 200a/b and end walls

on R L e BTS2

an Q;ffcmtomquﬁdrr mﬁbrmrpr@em&rxba@ee toohashissite mtdnla}s In order to achieve
di str.j utlon 0 i d. througho th chanb
proio R 1 5 AENE o P2 0P T P (R ST g the enire
dryi&0 ORdnfheatoemMBhilé faipelived MhdamtibRwipliRirerdill@hRbédat
wll also be discussed in nore detail below As shown

[0018) Hib 381D 8s n ekdip1NQNiTIEARER oftihs lufyiUEHatBbePl @t 8 RBRBance with
can 1 nclude ports 208 that are open to the interior of

oneteRwodimeningf techriptsarinvapgion. Nbe énteripaef (he divangahgmbgrd 03 fssfgrmed by
d I

hr SRR, POE 2o S AR ) B D

hormtmtalhbstdlmylon @laxh20beb ha@horihesdl eblamielyion groga@ dermnmden a surface

uni formd y . di ense fro 08, t.o
o $ivht B SPRGR: faobinBGRbAT (A Kot Jhileer Dapafued © e
horikOmal dlﬂrlbﬁthﬁrplﬁ@fﬂ]ﬂlam& Sertllﬁ%n@ﬁloﬂ @ﬁaydsn@Qa/b that will also be
tenperatures, m xtures of qui ds at variou

disquesp d B ‘@éal iRy rﬁ‘%(sthet"één Btgutel %qﬂied?“é%algdé%%@t‘@aﬁl%m%

can%é&%rb%ﬁg 2 EIPUEG & HRMRAGE St tﬁ@ inPth&hbRMoWades that ports
14 can be affixed to the vertical glstrlbutlon pl at es

2082@62@1$be0t1@d @ b hetezoniabdibtabitiom plase 2Eathodireraeitvesibip gy ldgure 2.

tenperature control of the chanber is desired. The
[00 &) tLe rane rembadlinen@di4the alnying shanijer d@%}chetat@d idnxin@ a@@S tah:euniformly

dlSpen?%Sé‘O $30 so 5?§ Pogglgtﬁr%gz%etemperge e tgurcgua orésr\gl ex ?Igln§ chamber
102ammg oglo uhldodimbntmega@@;nat Valr@tk tdmﬁetatnrés tofi €tuges ap digufds tdaearious
clains. Furt herg? the | ocation, size, and

tempeafares g RGO fipkid, ik gases san bedisprasedisuirsmaygd fom ports 208,

Extgﬂtdcrf REBND 141385 befartifQ ENARDESLHIRNIHEIMbA Sl D&TafN o provide
id flow patterns and different fluid throughput in

mSltiﬁtﬂmcfalt engffodinpeatscrhith e PR o2 PU At thecchpmpgrds dgsped. jIhp exterior
|
wall ﬂh%§n %9 &e@{oqnérg:gb g@trglgls BTG Qm{)eq 'glg:gbcragon _Flﬁeg)e and

respective hori zont stribution p at es
nunvter ofi ats 208 sttominboitigore qutrat:mnpimﬁ ahdshonldInadte: cpesttued ai limit the

ch el.s ooves fo
scoff TR HERUERGE BOPFTSA e RSO RE T uloRE HegfE o can be
modiFi&d fa UTdran lﬁtsabte&lemﬁtb& @y aé@trstdlﬂféieﬁtlmnd flow patterns and
distribution of fluid throughout the dryi ng chanber
mﬂﬁ@?jh¢ﬁ@ﬂvgp@ﬁéhﬁmdwg?th%ﬂﬁm@ﬁfplates 202a/ b al so
i nclude ports 206 that provide access to the vertica
002 A¥radqal dlﬂtlﬁb‘%léﬁepléﬁ%égg% e lapingied Quispriedsio cHAir pespective

horﬁBﬁtQiC(ﬂﬁgbutlon plates 200a/b. The vertical distribution plates 202a/b include vertical
channels or grooves formed on a surface that is mated with the respective horizontal grooves
of horizontal distribution plates 200a/b to assist in the distribution of fluid throughout the
drying chamber 102. The vertical distribution plates 202a/b also include ports 206 that
provide access to the vertical channels. In some embodiments, fluid supplies can be attached

to ports 206 in order to distribute fluids to ports 208. In other embodiments, a vacuum can be
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to ports 206 in order to distribute fluids to ports

208. In other enbodi nents, a vacuum can beattached to
W@IwWA4@06 in order to renove fluids through pRCT/ESR0B043851

The conbi nation of fluid supply and vacuum can be used

to circulate fluids within the drying chanmber 102.

[ 0021] As previously discussed, the chanber 102 can

al so be used to circul ate I|qU|ds and conbi nati ons of

liquid supply and return colil d be used to circul ate
atta!:l?egglﬁ ﬁﬁ%y\%éa&ntl%f@el{(i %3; &glgdsr@r%h%h Ecg% Vvalaﬁi)é &mbination of fluid
suppliyahd vizute canck wed euli@tletedlugivithin the qmr@&hhmber 102.

facilitate the renoval of contam nates froma work
[OObl]e%preﬂibﬁly’l tivhssedpthephininber208 oraﬁualsb ebecuaaf togtifeathtdbbqads an

n each cation_and ca

o B%Sa‘?faﬁ]ﬂeﬁfr VAR 30E 4Ha CP‘HQY’P Iu%/ﬁ)i‘/ @ GH? qﬁﬁ %ﬁ‘flawltwntarﬁhﬁmber
as WdIB FehaiBle, clbshigt ARY 1@NRREI 8 MSinBe (a11d Bl SHRRDRJ circulate

can be used for nultiple processes, ports 206 can be
cleapparisgrida el fasilivaie hetremppy p? gonainFieiRIp agForhdroce Thggumber of
rrk SR, B R LB PP S5 200 e
thraugleput ded aldcﬂo{w onméguporrt mtmm 2hg¢ dlaplbelv ild etherceygr®alinhamtst ‘hlaere the

chapgBérSiah B p3t iy b BRSO PRR 20D R bel e r B oS ARty the

nunlﬂjéfoﬂ’mirtsb()ﬁnted to, resonators, transducers, flow
neters, hygroneters, and thernocouples to rmnitor

[oomrﬂdamhec oatltdli @asboh hplited nE2AF Yihd gh Raidalal dkBebution plates
ng chanmber 102 can al so include exterior walls 214

200@4%&% atse indedyr ditiopalinogs a7 t¢ eRIVidgiasess Bute drfoppratldle drying
chadB&a{ob. Tlﬂe%gé]zli\@z{n%etlﬁég to 1ﬁk@alps%§§ﬂr§ RiJaRR e@fl e such as but not

distribution plates as "horizontal" and vertlcal
limitgsk @ntheehatas, d@ssﬂpcd@@ ﬂotwemetntsohlygn@mters mm/rth@rmomuglw @0 zlomtor

Vang(;ss 8(?1}(1& 061?3 h n 'ﬂﬁ: % f‘nhﬁ%bler Vy(‘:xlrrn1 | ZC gfhﬁla ? also 1nclude

extériol @y 231t4&hiatta& sle¢1md tottiveveetical drﬁrlhﬁmlpmesd()hzﬂb.
enbodi ments of the distribution plates may have an

[0023]I Niaté titedl theadds@ipfion fof eatiseibut@nplags hat haaiasntala ma@l"eeraéal" is
di stributing fluid between the distribution plat

integngipip) QTR BeaRoddpenh BER 45 YIS s O SKHISU G (B art should

rechDk QEHE the\de&WpRIrs & "BOMiAdnD £ "Ml rGhehaHEhedReed B limit the
accor dance Wltph one enbodi nent of the present

claipg pesauseoriher yabpdigants gF Bie viessritwsinn blates awh haye aa uplipmfled gariety of
chaﬁ el E$h?lﬁ¥1%F ibds c@}%)abﬂal (%td{slt#l%hhg Huid lb@tt\x%elgﬁ)l%la stri‘cl‘_')lum);# 615 ey

ori1zo grooves can een on SUF ace

ThER05ak i SLEpAK mltmtef%ogglf\h %Y B Bh i@t dryi

[00%@ ! uon%as K Ie}te Ip ilonr Oatoe Oar e% %Vr tOS 181%%% g
chainbert li29n endoadhinoewith ane eldb@mﬁmlolf yheqfimﬁtadvdnﬂom OV drtscal grooves

0 Dependj n t he type. of flomgg) g hhln t
candi s ThEepe s bt SRt poF DTS Sdul. betpri o
cani Bt el ¥ i L6 oPBSHAhAN Aisuibi® PRIe BWROAISEBMNISle on horizontal
addi tional ports or_ fewer

distribution plate 200a are ports 210 that in this embodiment are diagonally opposed to ports
208. Depending on the type of flow desired within the chamber, the ports 208 and the ports
210 can be placed in a variety of positions. In other embodiments, additional ports or fewer
ports can be used to distribute various fluids to the chamber. In the embodiment shown in

Figure 3, Ports 210 can distribute fluids to an area below the drying chamber 102. Ports 210

can also be found on horizontal distribution plate 200b but are not visible in Figure 3.
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ports can be used to distribute various fluids to the
chanber. In the enbodi nent shown in Figure 3, Ports
WQ1®9a#m3di stribute fluids to an area bel ow t heCTHDy1002/043851
chanmber 102. Ports 210 can al so be found on horizont al
di stribution plate 200b but are not visible in Figure
3.[0025] I n one enbodi nent, ports 206 are used to
supply and return fluids that are distributed via the
vertical and horizontal chafinel's to/from ports 210 and
r t r
(00BEY taf Hiod el B ARIRCNTEN Sroi® A SCUNTHER BB Mbures
via 2(h0 tedtical andah@izOhtali dBarfhele notftven qjmaﬁb}ello ahm p@tth 6108 In other

odi nents, variou [ rati t he
emiGaR R Ve m SoteSs S D8 s St e g0 echpors
2108V RUSe BIat PRI iHaRSei0fn dthdticthhsUpRhY, ARBusV@EHE M ons within
t hr ough gqorts 206 can allow both fluid renpval and

the pertjead am rizpRiak digrbytien ol ajspe péthoesousapieuraiont of fhigsupply
andl &Q&ﬁ& tﬂ:blgg%f&m%oé‘%gn él%vﬁ%&h%ﬁ‘mn%m ARSI Qﬁstﬁﬂﬁﬁon through

I gnnent the vertic hori zontal channel s
POrtSIQ@8v@1erlp©H$2H] stribution plate 202b and the
hori zontal distribution plate 200b in accordance with

[00261d"igmbédlian@AB acf exemelapr ‘eiswmf thevelegniiconof thavertidag andi lemizontal

cnalify b ST OB Pkt AP ol 4% By B0 BTRg THAE 2000

achaﬁﬁc'b Cith @hs tefibbditetNoP i@t fre2@2 bnvehtiont h Shiehedi e Morizontal
orts 206a-206d provide access to the distrjbution

distp iRty 39 b Byen; s sk s iseny é gdeto stfelepyies Sbke yertical

distlbsdnl gkﬂ%e' an2P! At @i QRboaRtnL, hﬁoﬂéebbéacﬁ%ddbx%hﬁé béét:ésgnto the
late 202b. As seen in Figure 4A, port 206a provid

distfibuiod n¢bwark ifbruteil diy inletiasions Between the horeonyil whsaritiutipn @fate 200b

par t r n d
i S e e
distpbuttch fﬁﬂfﬁi) Iatmeh }ﬁoltﬁeﬁp]ﬁﬂaﬂl(}/ df p{)l@@ZGﬁ]a Elilg:um@: 4Birts 206b 206d can

Il yst.rat ddi t | det I f th i ght d f
proyifs TR RLERES Tidier 2D Bt U respetive o a0 bt 2 i
- A. Fl d.i d dth h t 206d
[Oojf’aﬂsFé%Jguf‘ﬁr]i gﬁteag%@%%@%??lﬁcﬁﬁ@aﬂé? ggl? @3 ?l%w%%ntal and vertical

distiBhi@hSRatd MOwRet vReR 4 a1l anRab&ddhotdepOicaPalsed through a
di stribution gyate 200b and the vertical distribution

volypeitiearpgolgated Ry de deemicHgn hetwaen hodunpelapl baherveni] djptgbution
plat& QOC‘%DAHdtth Qatr@cai iBRRA I‘F’Ht? 2(55’3" glé%’gécﬁi’l% &1‘398%@%}'/_2 A&V h{%qluld to

orlzonta distributio ate one e i ment
splia irg®l msep@mteolﬁortzhmabcrhaa@lsmcmb dnatongl dastrgfution plaw 10b. In one
cganntgl s wil It. restulht in suglstaimti aIIJ% equ?l nurﬁtﬁ)er.ﬁ It i
emiogidet SUPBHW ThitR FHESHEPTY Shear’ Y Of S0ER Y et in
suba@&huy Sl midbgrs fohevelyMoaf withia Ge Qﬁﬁzc&ﬁﬂtdlﬂﬂ@ltloﬁr[ﬂﬁs 200b.

of the vertical channels remains substantially eq
SmF]é?ly VBT by gf thgicsespSestipnad e vjf gt geogisal %‘i“}ﬂsalle‘ﬁ‘?lﬁ@ S‘éPStan“aHy

equ§l%?véfﬁ&§§1st§1§§t‘idn%ﬁé Q@Zbeﬁiaﬁﬁaﬁﬂﬁg R sdhEcrb@WectRhal area between the
hori zontal and vertical channels pr onot es uni form

rowfs [ofj ihgrifanephvandyveati¢al ofianp¢le pyporotes vaggrm fluid flow to all of the ports 208
and 210.

[0028] Looking at the distribution network associated with port 206d, intersecting the two
horizontal channels 401a/b are four vertical channels 402a-402d that transport the fluid to four
horizontal channels 403a-403d. In some embodiments, horizontal channels 401a/b can be

viewed as a row of horizontal channels while vertical channels 402a-402d can be viewed as a
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and 210. [0028] Looking at the distribution network
associated with port 206d, intersecting the two
whervaeasal channels 40l1a/b are four vertical PCEHONNS043851
402a- 402d that transport the fluid to four horizontal
channel s 403a-403d. I n sone enbodi nents, horizonta
channel s 401a/b can be viewed as a row of horizont al
channel s while vertical chapnels 402a-402d can be
vi ewed as arow of vertical éhannels. Simlarly,
493 o
rovﬁ(gfr V&eofcrat]%{ralng%%?}ﬁ lac‘rhra 0%91?’ glﬁa(flﬁas Qt)]Ssa StC\rA]lil gﬂé’tg I%g ﬁ?%e\x%d as a
rowneft woizéntalahaielsy iewe dleahstablnmhlnemtdﬂo narotﬁe viaweal sectaollegtion of
vertical .and ri.zon ws. I n the enhbodi ment _.
i i i Bl R AL Mo T T et el M e 48, the
distAbsiai rRtvaalk Wsbfatp® G/ith 260 d06@MnIR Wdvaeelhive Ravewd J)Mﬁ)nzontal
rows of horizontal channels and five rows of vertic

chapieknaid §v¢ irpes Qbivagictihehapesly sindydigg therpprss P E0dd ﬂymw wlghﬂy
dlffgl'efltf L e Hl@@lﬂuﬁéﬁené?%%r ésp&'idt&lnwﬁﬁ \Gﬁg IQO@{?’ #fae 'hQsteeﬁive rows of
ports 208b that have five roms of horizont al
mﬂ@h@ﬂn@mgwbmddﬁEMﬂﬁmbﬁsmbﬁMV@mmﬂeal channel s. [0029] As
previously described, the sumof the cross-sectiona
[0020] eéasspr&vipusﬂwddssZMﬂaﬂhe ctra o ghescrdsd- :sadtbnitlsar@p mrd)driwuttdl channels
to.the s he cr sect |

401} f%?{PQPa§Wa%%éf%) h%é‘ﬁl“ FOTE RS OB?loar?aho thoﬁé%%@ ghannels

4030a080 ghhepniiitl (RAGhse0 Nthionpte poit R0BE ®plinukes @bt i pal hyrtiadllg and
horizontal ly until the fluid is evenly distributed

horigantaliys u%tﬂs‘ﬁ‘écfil”f“il &Y Y Shgubpted pastasy v PRyCERG Aength of ghe drying
chafBbsS hﬁmaﬁrplet bR ddid hrgroﬁ{ﬁeHQ%ﬁ%p&h Q(%ag By daRfally %ﬁa@@es from

eventual |y energes fromports 21 e sum of
porig 28 anslethe suphaf the ewoss- @fctup@} area @) wowd be approx1mately equal

o BERh P R S ah S bR R B R G5RF ‘??%Sééi T
[00§(ggﬁ SOIIFT;Q t%ﬁ{bgglme ts, Sil%goul C g scsgc(%%ﬁal %: gngch oafr tﬁg %OI%f 210d

resul
coully @88t meloet ¢r05rsabcta>mﬂaar@fofttmmpcpm(16d2 D6 otherd embotiingints, fluids can be

enmbo i ds can _be renoved ort 206d
remay! 51’1?-}1 |1§’l“r %(%‘t %ﬁ ‘il%'i"iéloflo‘}%ﬂi(bé’f‘@%ehg‘fvﬁ%‘ the horizontal
disthBiitl AORA@R 1200 Shd tHRUek@Al Bls@ibeti@OgiReandb thiid &fchlyC@hove fluid

dlstrlbutlongglate 200b woul d evenly renove fluid from

frorg @eressdhe tpecifprblength eithe ebgier-of t he chanber. [0031]
Fi gures 5A and 5B are schematics showi ng the vertica
[003k Idtiguresut/s andl P ere echpopticsshewing ghehisrticalodistebution plate 202b and the

horlebli?t%]lr Jh?t&ﬂ)ﬁt? Lt@tﬁﬁog 9?5%?{%51‘%2 Q8 tag&ltnlla){lcé Q/lt? G re%aﬁﬁnent of the

one e resent | nven
presSep anahiicg Sdperaum tthfc adertithls tlisiributioro rpalasd ao:eb 2&6@ bthandrizontal
[ di str,i butjon pl ate, 200b casca

. tge.horlz @ggl th Fin .
s PP HE LIRS B PlaR P g Y8 4 pOERRGT eilacs i
evidMi. d@Rt caschiRg GAGEACE Hg: AAhLYIE caf akhenNabaBbSadaNofRé®ey in

enabl e conservation_ of energy in
chambers where heated or cooled fluids aré flowing in and out of the chamber. In
embodiments where fluid is input to the chamber, the conservation of energy within the
chamber is promoted by transferring some of the incoming fluid energy to the chamber walls.
In embodiments where fluid is evacuated from the chamber using a vacuum, some of the

outgoing fluid energy can be transferred to the chamber walls.

[0032] As illustrated in Figures SA and 5B, the ports 206a-206d are on an opposite plate than

ports 210 and/or ports 208. However, in other embodiments, where space constraints may be
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chanbers where heated or cooled fluids are flowng in
and out of the chanber. In enbodi ments where fluid is
WO ppoti4idl t he chanber, the conservation of eneP@yUS2009/043851
within the chanber is pronoted by transferring sonme of
the incomng fluid energy to the chanber walls. In
enbodi nents where fluid is evacuated fromthe chanber
usi ng a vacuum sone of the_outgoing fluid energy can
be transferred to the chambr walls. [0032] As
an 1 sédeuﬁlte rh%h%(ﬂlteh r}mE IV%r ?Schgﬁoﬁe n&n %@’cohih% 381050:51@3 %%@a 3@&1%% be
re’ on an opposit ate than ports i IS por
loczﬁﬁBon tHowenme Khstrlbutlmt plete apoosl 2 nte EmtcBQr BA)BeIneel&ptaﬂfﬂ:)odlment space
constr ai h i zont al

s R e a8 RIS B gF U Barsap £ Sisad by glpeine

inp@AtpAehdr@Cat acteQarytfbiepos@ %6531(%'6 rwlthui th® Bhaplbaf Ro@BinPOr t s
210 and/or 208. In either enbodi nent, space saving and

[0033] TeElH&:t 6 QBE Qe @RnPYSY @Jhlamfitﬁ@tllﬂlfstrﬁk‘ingofanbﬁkeﬂ&h paReks Batould
be realized by placing input/output hardware necessary

be gseplished tthoredambedn wFeordapca Fieh embodhaents elohgpiepant invention. In
I et

ench e S S T B e RRl i comnceton to

the@snsbkwsgdu:@wnhmnmawohahﬁﬁﬁ:wmmatanmganmamwmownshmﬂdnotbe
e g ge h t he R sentw‘llspvend Q ? Q% ;

Onpgtrés i %Snﬁ?“[o(%F Py PR USR] Rt 1035n 8anr Jec o create

endlekd S t@ifQuAatibispad ﬂf)wq)@mes: Onogkill@l ihhie: @mhbﬂdfaes @icoghize that
the distribution network. The various configurations

cithghgAsrs hds o8l HsesupBlish Aisduisd ap/py TefurpedRItA thepgjgiribution

neufv&&wﬁ@%%mqlhg&ate% ERAp REFL tha%hfdlaereétagl?sﬂecbsy Y5H8And P vacuum
create endl ess flow configurations and fl ow patterns.

to porie logkied pe thej hottpmeof archargbry @hdl ingloderipeedad throeght foas at the top of

£ ) N

the ‘8111 ‘é.yb%f 19 ueﬁ%%gldlén? ﬁlogs ﬁ%‘%&é&ﬁ@@% %&ﬂel%eq EF SRUERDE the

dmﬁmgubﬁw&Aumhbﬂ&Ek@pBﬁgauklom1pattern that coul d be
establ i shed by applying a vacuumto ports | ocated on

[00341eiot toBnllnfraeschambetloanduemnt thadwaldbe titblidhddhbyugilying a

B oS B I SIRTREE e LGSR

Fightt e el ekehPlafynBo Pat@i Bt doRI BOPRBEADDLYS hfifyin Varlous
[OOS@J%Flgure 6B |IIustrates a Cross- fIOM/pattern t

vacggy p d sephipy o tsbembsy uab@ng/ﬂwg digtibyEprphted e Hes @mwélment
ﬂu19 dré ?ﬁi)?ﬁe Cﬁoggﬁ 'tﬂeepo‘?lg RP h\!:'t 01f ht 'cgantl t\xﬁﬁﬁe 9%}9&1 &acuates

Figure i's anot her exenpl a
ﬂmﬂﬁnmﬂh@bﬁ@mnﬁﬁhaﬂmubmid be i nduced by applying varlous
vacuum and fluid supplies to a chanber utilizing fluid
[0038]Higuird GDiiHm;trpﬂeahse&emphr}t fovs patduodmian@mtbg cfdat.@i:l dby manudug all of

su p@jed tE 5 at the top of
e GRS For b v TP ab v fia FoioreRg gL eoih B ety
flui@ Rafe&he u{)&@%l}ts Gh @by ppokitd dilidigtavad @scuasm. GKeapilisr ¥ engage or

flow pattern that can be created by not using all of
disengage input and output from the chamber can provide flexibility and allow a single
chamber to perform multiple processing operations. Additionally, the fluid distribution plates
can be scaled to accommodate various size chambers including, but not limited to rooms
within structures or even entire structures. In larger embodiments, where fabrication of the

distribution plates from a single piece of material could be difficult, it may be necessary to use

modular construction techniques in order to simplify the manufacturing process.
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the available ports. In this enbodinent, the bottom
ports on one side can be used to supply a fluid while
w0 b@ouger ports on the opposite side draw a VBRCTIUS009/043851
The ability to engage or disengage input and out put
fromthe chanber can provide flexibility and allow a
single chanber to performnultiple processing
operations. Additionally, the fluid distribution
pl ates can be scaled to accOmmodat e various size
[005({] %@% ?Fé élﬂlg rraugéva{e?l%‘rrg)%?ﬁttr}egp &SJ elrr{aj g% %’%gﬂéﬁa?ﬁ] 1;11(9\? gﬁtte\% }s tE:lstgbhshed to
remend fdid fent ke indrer ef thalohanstset.i Applyafig 4 heeudn sd 4li &mﬁomam)f the lower
ates froma.single piece of material coul
porg AP FERle puch; ei.ﬂ%y%[?én ﬁ%t}&;ﬁ%gplgpdfrgenﬁss STHY e used in place of a
vacG@N & Ak tluQ@Nrdrealenhaigs. in order to sinplify the
manuf act uri ng process.[0036] Figure 6E illustrates an
[00??]@%]r@ﬁnfs AVNEK Echaf 1ﬂﬂ%ﬁﬁ@ﬂgaé%rrfﬂlzﬁ’y\’ opé&hdisHs Mot & method to evenly
established to renove fluid fromthe interior of the
distgihgiprive Fluid AWphip| ; ghanbes diy gsardangd Wity orgoprbesimert cof| houanresent
1nv<91?'61150 il 9@(5 gr(ﬁ}ljcfeg aaclfl W Rﬂglt Waf‘s tﬂa@ fO{'Q' fluid distribution
mbodi nts, vity can be use 'ace of a vacuum
netwcarkdlmam f:ﬂnbwdimérrtottre tlhid didtdhmitien netEVOﬂG:TA]l bE&fguedbdwee terizontal

i]lustrat exe a ti.ons for, a,. .. .
disfibtincpete wbiaoh ARG BB 3 PP RCE i igpurbution
platedlcadGaes chameds oMgkddvenBaenbeelt BRMerlaf whéiitafk@iS8gtther to form the

i.nvention. COperation 700 provides a chanber with walls
distfijufonmsiwarls | ui d di stribution network. In one
enbodi nent, the fluid distribution network can be

[003%) Prsertign NG eifitiatss i uchilor witkiny the histebpugp glegoriznfys previously
dlSCYl?SrGHI tﬁ@huﬁil' R batﬁ%e' 19@1th kL8 r€§on‘ﬁ5&é’d l%Ucﬁé Mlst‘iil'b&?dﬁsnce?\gork In
di stribution plates can Rave channel's or grooves
xmmhanmomn@mse@vmommoﬁerh&ptWhemea¢$w&eumt@gemﬂerWhmi1n other
emlgo%{ ul(afoiltl E%re%l'ﬂltolveocp fI‘OI{l Lh stIF]bu[tlgrcl) g?gtlrvloxga tGIr g;l gg t \Zlg?k

afes

[00593 %@5& 08 131 4RSS BT LB at P she Bt tisrbuion

plaiBetivesike ehBodmERs, @R ot wauré bbliid dafibdien inB@wik tdn promote
the distribution network, while in other enbodi nents,

the pyqp;diptahbuiop gl Mo iagome sipedimerts.dhe dissibytion npgtofipprRmotes even
dlstthQ;’o%] of OREA @Jlthﬁ’lnthz Qlfsuﬂiuﬁbﬁ h&%ﬁéb}t bﬁu&hy bfbsd- ée@m)ﬂm b2k B the

he chanber fornmed by t di stribution plates. In sone
mdlefrfbelonhmtssvhlm@r@a@e Hi wglbﬂmfun@wéﬁal chasnelis &t mpipiain aepnstant

Cmggesgg& glag%r}opﬂlﬁg%tf%& he even distribution of fluid. In

Sone enbodi nen € distribution network pronntes

[00%(5?%@)&%&6@8%%&9 nventgolill has \{\)nee%n descrﬁbeg 1 sg' d?[ﬁlﬁ ol purposes of

Cross-secti ona rea o
claritp &bif \uhcﬂhﬂﬂhndﬁi'ga E’mellllsbe\/\&'pphlenﬂ thatr @asinndaigdee andimoeificafons may be
chan eIs to tain a con
b

pra(étlrcsi t@@a]fq SRR © élPeeaé)er s ﬁcaorfi}ng\fyt t%e present embodiments are

to be considered as illustrative and not restrictive, and the invention is not to be limited to the
details given herein, but may be modified within the scope and equivalents of the appended

claims.
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[ 0040] Although the foregoing invention has been

described in sone detail for purposes of clarity of
wapwensuandi ng, it will be apparent that cert aP@r/US2009/043851

changes and nodifications may be practiced within the

scope of the appended clains. Accordingly, the present

enbodi nents are to be considered as illustrative and

not restrictive, and the invention is not to be

l[imted to the details glvéw herei n, but may be

nodi fied within the scope and eqU|vaIents of the

Whatgpeladed i ai ns. What is clained is: CLAIMS 1. A

chanber including a fluid distribution network for

uni form fluid flow withi nCLAdSchanber, conprising: a

first chanber wall having a first surface and an

opposi ng ¢hamberinrludng 4 Heid distrdteitibn ngvosuiof eigri dhurkidow within
me@ﬂmﬁﬁmr g|n§g set of channels, the interior surface

exposéa PR i nterior of the chanber and |nclud|ng a

pl ur orts.con ty

b Ut Rl e Bt @l R 8RN S0 O ARG Snsk B Bict e me s
surfaed fori@vvilg a dirs 8 et hsihelfspde ietbr a0rfap RYBIsBY toeikt @ftérdi of the

surface, the second surface having a second set of
Ca@ﬁﬁﬁﬁéﬂ§3w?ﬁ%agggwﬁﬂ1§é?“8¥9€ﬁéﬁH@F? 6%@?ﬁ5@ﬁ¥°fﬂWfﬂﬂset0f
chahmii€hgecting the first set of channels when the first

surface is mated with the second surface, the exterior

surf Qe dﬂ%ﬁ@'\%@l tﬁﬁ/lnk 833 LonANREr %Rl bR Bppﬂ)@fng threﬁ&' s‘iilkfﬁ& the

access to the second Set of channels.
secelids syrfaoe) thav_)lmg rfetsoeoni sas ofl eberrielse dhd ﬁeC@méu sm Qf cwrrélp]éu partially
1ntetrs?§tlnl§ ¥1r et o? chaﬁlliol(?l? QVEIL tl‘{er}?r%an e(ieQS Bl?%?ykl %F %085(9 gvsrface
the dk®tidr dntfhaeanclm@hg\m lkasasnedesatar ped pravidih@adreR, to Weeseaind set of

the second set of channels includes a plurality of

dm?%&k of substantially vertical channels, the vertica

channel s partially intersecting correspondi ng

hori zont al channels 4 The quid di stribution netmork

as described in cl a crosssectional are

of *he greirlald qli}“‘&fuop r’i‘?té"rofdb'i‘s ‘E/é‘frt@d isClifih E’t"&l}?ﬁl’émefl“t set of

chahR®s iBANEs ADhRalRY O5DwE BELbARR allRh6 offal ERBn@Xt eri or
port. 5. The fluid distribution network as descri bed

in claim3, wherein a crosssectional area of a row of
vertical channels and a cross-sectional area of a row

of 3hor i qﬁ@hﬁid distribution network as described in claim 2, wherein the second set
of channels includes a plurality of rows of substantially vertical channels, the vertical

channels partially intersecting corresponding horizontal channels.

4. The fluid distribution network as described in claim 1, wherein a cross-
sectional area of the plurality of interior ports is substantially the same as a cross-sectional

area of the exterior port.

5. The fluid distribution network as described in claim 3, wherein a cross-
sectional area of a row of vertical channels and a cross-sectional area of a row of horizontal

channels is equivalent.
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channel s is equivalent.6. The fluid distribution

network as described in claim1, wherein a first
wW@z2i0en@sl port is configured to introduce fl uiBCT/OS100%043851

interior of the chanber through a first plurality of

interior ports and a second exterior port is

configured to renove fluid fromthe interior of the

chanber through a second plurality of interior ports.

7. The fluid distribution n€twork as described in

claim1, wherein fluid fromthe exterior port is

di stributed between the first and second chanber walls

t hrough [

ai v el SRRl gAREACK EStugh FHRINE Ay nry operior
port f@onfiguesdi to intpdntesiluid o thh entéﬂlcmod teti chtunbdyuhrioogh mﬁtsv\plnfahty of

as described in claim1, rein fluid is renoyved from
intefiRePqriseny f SreoBy YPEWRGY it ? Fguef! ghictee e h E\'(1 &teftcﬁé’f the
cha@B&TR@ugVA &cbhiplinafi§lol BierPPpds, between the first and

second chanber walls through the first and second set

of channels and through the exterior port. 9. The

fluid distribution network as described in claim1,

furt her TROMRA HdABlitiod nboidaLAAERE iN&him &Nehefeih ATt fFom the
chanmber wal | configured to mrror the first and second

extegioanpeis Walribaicd betysen thadirg adecend ehpanbehvialds dFoagh dhe first and
| r C r.. i 0 i . .
sceifl ot ARl FONTRE M e ISR CRARY Brol D i
mxhaV|ng a second plurality of interior ports and
channel s and the fourth chanber wall having a second
plurality of channels and an exterior port . 10. The
fluid distribution network as described in claim?9,
whex ei n Thé almmmadoupbm rmtw&dﬂy a@fdeismbedimrclqnm tl s wihsrein fluid is
I ur I |t i_nt ort

remfieadgfo (I;]I% :t 161te g]gg}f %B%Y?I} ? int Wif thJeI cﬁ@m erb gle 1nter10r

porf abegkn Sh@@dnk Se@Xd Mﬁagwﬁllﬂﬁhﬂlglpmb i aR@idRoRNRL fchannels
the sidewalls includes a first nenber and a second

and by the FEE@O¥ o each other, the first nember having
an inner surface mating with an outer surface of the
second nenber, the inner surface of the first nenber
having a plurality of cavities defined in a first
pattern of spaced apart rows, the outer surface having
a plurality of cavities defined in a second pattern of
spdced dpaflmiddsinhvion ngiverkeis desgribehin clpimfl, fulflerfcpmptising:
pattern partially intersects with nultiple cavities in
t het dhad @h@mlpﬁatwaélr and a4 fourtirehambeyi waldrenfighigdttd onrrehthetfgst and

secGhRl c%?u%%gr eﬁg acﬂ)ss Lh%lclﬂhr%ig‘er %ﬁh %ﬁl?d Hhafhbe n}ﬂ? and fourth chamber wall

disposed opposite the first and second chamber walls, the third chamber wall having a second
plurality of interior ports and channels and the fourth chamber wall having a second plurality

of channels and an exterior port .

10. The fluid distribution network as described in claim 9, wherein the second

plurality of interior ports is diagonally opposed to the plurality of interior ports.

11. A fluid distribution chamber, comprising:
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cross-sectional areas of the rows and colums is
substantially constant across the rows and col unms.

W@ 2009/T¥83f | ui d di stribution chanber as descri brCI/U82009/043851
claim1l, wherein the cavities of the first pattern of
spaced apart rows have an axis of extension that is
orthogonal to an axis of extension of the cavities of
the second pattern of spaced apart columms. 14. The
fluid distribution chamber s described in claim 11
further ha%ﬁ@[de&zﬁﬁ‘sgex?e%gin% @B onP Yk fin &I&%@ B ¥d%w9ﬁ§ ig&udes a
configuredto acconmopdate accessories. 15. A et ho

firsf memidirahd & kevndugembdrlatiixad tcarpoihst, dg fopenatbicohs/igf an inner

rovi ding a chanber having first and second | | ,
surlge g W B SUHSE Of B RRHBC BT F RPF Uirce of th firs
me@lbfﬁlha{fib%h pRiulinesMavikes ddfintd @tal Mk palteth df §lao ag)hft SO thR outer

ort, the port connected to the uniform fl ui

Surfg?%liaﬂ%lﬁtﬁh%htﬁ &t gRyities dRfinsr in ¢ preontk RAURBPT RACP&apagsglumns,

wh@bif bIch AN iafibipdrib P WM bR !\xﬁthtﬂ_i‘tﬁti]?fe EAVKRE iV ksSoond
the fluird fl ow being uniformy distributed between the

patggnl | s using a first set of channels formed as part of
the first wall that partially intersect an opposing
second set of channels forned as part of the second
wal12. 1@he Thid disettuidn Elosnmbei stdebdaibed moeldmf 11uivleraia a sum of
described in_claim15, wherein the first set of
crorasnaReres f e Bwseaél?lm]@nw i HOFAGRY GPrgiant aegps the rows and
colhgsection and the second set of channels distributes
the fluid flowin second direction, the second
di rection being substantially orthogonal to the first
Ai r18et ! Qe hidiu gIAhuTER BAGH:PLs dlicokd UG PuhbhthSyities
described in claim15, further conprising: exposing a
of the hsessemep! apaeead tmrttrives hvs tan akisl beektdnsion thaf 1sewhygamal to an axis
¢ o%t I.et/f'ftFI et .tgor%% thed oaLeitl ett/i nl ﬁt E{)or s connect ed

OF FEHREOY Y SV ERGT DeERBC BETHY SBIARARTS UMY exposi ng
a work piece to the distributed fluid flow within the
chanber by transporting the work piece .into the o
pr déess iﬂ%@ flgiddistribpgion glanbepaslserrivsd inglaimy lgpthey gogprising

addfdoHhiPoRS BEREHE IbBRE chdtighlediidhdémmMIAL 8idsshh&.

i ntersection between the first and second set of
channels distributes the fluid flow to an increasing
nunier qf j i ndi M-

nasoas e HAERE iBulel U8 Bl fRAPORRIP B2 e

r equeiidigg & thanrbossavéedirstand kecand@aalismaffiaidnd aich oger Ggoalg a

unifolh Huid i QSRR g SN

initiating fluid flow through a port, the port connected to the uniform fluid distribution
network within the affixed walls; and

distributing the fluid flow within the affixed walls, the fluid flow being uniformly
distributed between the walls using a first set of channels formed as part of the first wall that

partially intersect an opposing second set of channels formed as part of the second wall.

16. The method for distributing a fluid as described in claim 15, wherein the first
set of channels distributes the fluid flow in a first direction and the second set of channels
distributes the fluid flow in second direction, the second direction being substantially

orthogonal to the first direction.
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area of inlet/outlet ports. 19. The nethod for
distributing a fluid as described in claim17, wherein
W@ b@f1gder secti on between the first and secondPGBUSIINI/043851
channel s distributes a vacuumto a decreasi ng nunber
of successive individual channels, the decreasing
nunmber of successive individual channels increasing in
cross-sectional area to nai@tain an equal total
cross-sectional area of outlet/inl et ports. 20. The
met hod for distributing a fluid as described in claim
18 further conprising: flowng a fluid into the inlet
porlt7. so Thteethodifet dissrituning o floddyas desstibédoniclin dfidurther
di spensed into the chanmber through the plurality of
“mgﬁ§ﬁ§t ports. 21. The method for removing a fluid as
desposipth procesdidi 4red@ thddittBlted QMR Tlo® vigoutRPRleY p&igs, the
vacuumto the inlet port so a fluid is uniformy drawn
outlsjinleg porfsrenpgsigatie the it spdiecomesepplichanmelsyands  out | et
po re&EQSiréza' ) ﬂ%le@@ Ionﬁgdifst?ﬁ)utg& _ﬁtlirdlfp)w \!virﬁ_gn ﬁlefch!ﬁ_hger %? transporting
described in claim 18, wherein a gravity drain is
the geriepietcadotly mowosifd artd t hrough the plurality of ports
to renove fluid fromthe chanber

18. The method for distributing a fluid as described in claim 17, wherein the
intersection between the first and second set of channels distributes the fluid flow to an
increasing number of successive individual channels, the increasing number of successive
individual channels reducing in cross-sectional area to maintain an equal total cross-sectional

area of inlet/outlet ports.

19. The method for distributing a fluid as described in claim 17, wherein the
intersection between the first and second set of channels distributes a vacuum to a decreasing
number of successive individual channels, the decreasing number of successive individual
channels increasing in cross-sectional area to maintain an equal total cross-sectional area of

outlet/inlet ports.

20. The method for distributing a fluid as described in claim 18 further
comprising:
flowing a fluid into the inlet port so the fluid is uniformly distributed and dispensed

into the chamber through the plurality of outlet ports.

21. The method for removing a fluid as described in claim 18 further comprising:
applying a vacuum to the inlet port so a fluid is uniformly drawn out of the chamber

through the plurality of outlet ports.

22. The method for distributing a fluid as described in claim 18, wherein a gravity
drain is generated to draw fluid through the plurality of ports to remove fluid from the

chamber.



