WO 2012/ 174053PCT/ US2012/ 042158 1 SYSTEM AND METHOD FOR DECREASI NG SCRUBBER
EXHAUST FROM GAS DELI VERY PANELS BACKGROUND [ 0002] The present invention

rel at es twothe/fu@Bd of gas delivery systens, in particecarys2sienutbs ng of

| eaked process gas from gas panels. [D003] A conventional processing system
i ncl udes a processi ng chanber, sources of processing gases and a gas panel
to control the flow of the processing gases fromthe sources to the
processi ng chanber. One of the common uses of the gas panels is in the
fabrication facilities. Gas panel s are equi pped with Mass flow controllers

(MC) and air opgkatigd H@Bﬁﬁ@ rDEéREI&@?NE@C ySpfgRendent on a
particul ar appllcatlo%X (ﬁ%%ig Q?§§¢E control the flow of
gases or fluids on the"gas panels his s further explained with the help
of FIG 1 for a conventional gas panel. [0004] FIG 1 illustrates an

exanpl e arrangenent for a conventional gas panel. [0005] As illustrated in
the figure, conventional gas panel 100 includes a plurality of MFC 102, a

plurality of gas valves 104, an system 106. [0006] Each of M-C
102 receives a gas supply fron1§A3§§E§QEﬂ§@’via a respective gas supply
line 1@802/ T2 Sre3OM" &%ﬁf?éﬁ BRI 48 (Be FRSd UF» e VIS VOBNSYRdhY, RPBAKLNG:, a

fluid.” Each gas supply line may carry a dlfferent réspective gas or a fluid
to a r@&@utgqféedkﬁdmes@slfrdwg}lsmdss desi gned and calibrated to control

the fl t d In th | Fl
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feeding in to pane sone may be process gases or conpressed dry
air (CGDARe @rocpwenrg c@a@@s Lnerafghe cemnop usepaf thecgis panglpps it ki fébrlcape@m]

Each b 3 LRes ﬁ@@g I\ S
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gas to a process chanmber not shown) via supply lines 112. [0008] Exhaust

syst enantlonirel thedipw of gaser Q& fluidsyont tha s gl e Shigils ﬂi@%ﬁ@%‘é‘ﬁ@ IW‘?PO‘@ew a an
outleté%% :ﬁgrp@pg g&Q@UﬁQéﬁﬁggﬂﬂexanple where unwant ed gases are
rom a

renove ‘he "exhaust s
[0004] FIG. 1 illustrates an example arrangement for a conventional gas panel.

[0005] As illustrated in the figure, conventional gas panel 100 includes a plurality of MFC
102, a plurality of gas valves 104, and an exhaust system 106.

[0006] Each of MFC 102 receives a gas supply from a gas source via a respective gas supply
line 108. A gas source may provide a gas or, more generally speaking, a fluid. Each gas
supply line may carry a different respective gas or a fluid to a respective MFC 102. Each
MFC 102 is designed and calibrated to control the flow of its received gas. In the example
arrangement of FIG. 1, seventeen MFCs are arranged to receive seventeen different gas
supplies from gas sources via inlet valves (not shown). Out of the different gases feeding in
to gas panel 100, some may be process gases or compressed dry air (CDA) or inert gases as
required by a particular application.

[0007] Each MFC 102, as shown by gas supply lines 110, feeds a respective gas valve. Each
gas valve 104 can be an on/off valve or a controllable valve in order to control the flow of gas
through it. Gas valve 104 further supplies gas to a process chamber (not shown) via supply
lines 112.

[0008] Exhaust system 106 is used to extract any trapped gases within gas panel 100 via an
outlet 114. Scrubber exhaust is an example, where unwanted gases are removed from the

exhaust streams.



WO 2012/ 174053PCT/ US2012/ 042158 2 [0009] Sone of the processing gases going
into MC 102 via gas supply lines 108 are hazardous, e.g., flamable
and/ or poweantug405Bf any of the processing gases | eak wpChius2¢gas4pasnel 100,
such as a result of a break in a processing gas |line break, the | eaked
processi ng gas may pool wi thin gas panel 100. The pool ed processing gas
creates a hazardous situation. This is further explained wth the help of
FIG  2000909Ghe of Ghe Drodebdi fgasiegs%o%gb[rpk(ﬁmsl(ﬁuﬂmgés|s|uﬁ§lyblﬂie\éleﬂ]8 gcMFC
and a gas valve. [0011] FI ustrates a processing gas 206 being fed
to a NFZaRops, e/g. gdgmsapls| apdar peispodishef gk f ergeez&aacgaé@gla@ Vihipe2a804 i s
br oken i n gas
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w thin gasipanel 100, é)cause a hazardous situation. A dead space
is a spHe® Pﬁ*ﬁP§W§ﬂd§ﬁémeﬂﬁ o hiZeh there is little or no novement of

the gag016; ﬁi[%oil'@l] %ﬁ§yﬁfoﬁgﬁ g emﬁgla/GlnEgJ'e}{veean £3% 2l1%aBy pool in such

dead space. aust sy el ps to extract gases fromw thin
gas pdwél1PIG.tDiladdness Itrba:skieglgad 206 dbeimgsedgo gMES 202. gAsgapanghly 100. Thi s

is further ex t he f Fl 3. [0013] G.3 illustrates a
convert e edy B S b Wit v11% Bof b Ron. Sl @i 4 55 s Hh T 4,
Convent, e ﬂﬁ@ﬂﬂ?ﬂ@iaﬁ@@mﬁﬂﬁ%#ﬂﬁﬁm@&%ﬂkh%aQBQRQQGGt$n9ﬁs6ﬂﬂMﬁ@HbQ@@' gas
panel 100 except MFC 202 and gas valve 204.” As illustrated in t he flgure
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| eaked gas 212 is concentrated in sone pockets within gas panel 300, which

may beAﬁﬁW@ﬂﬂhahak¢k%&hldﬂmyﬁﬂapl5w%®hé€%hﬁﬁﬁt as per the safety
f ;
requi r e aaggfgs%/st(aés iﬁ@ h% & %}%trcj&g gssegg“ﬁ%rgrvﬁthlg é‘a zar gqm{ﬂje the.
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[ 00 15]1emﬂ\4ﬁdsttdsm§gagasq 2aRhel3D0. THESIs exxdﬂaanskp ainsd emhlb6hélp cEX¥IGaBt gases
fromvvlthlnlgl%r panel 300. In many case exhaust system 106 may run
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2012/ 174 PCT/U82012/04215 care of the | eaked gases. However, thesée

convenncbd@blsq$ammmtanemnmttbipﬁsmannﬁam“aowdab&wgnmda@edpwmbé@@sth gas
212 from 0017] . Addi.ti ona scr.ubber exh m t he gas
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[0015] Conventional gas panel 300 uses exhaust system 106 to extract gases from within gas
panel 300. In many cases, exhaust system 106 may run continuously at its full capacity, and
still be unable to remove the leaked gases pooled inside gas panel 300. In other words, in
some instances exhaust system 106 does not work efficiently in performing its intended
operation, whereas in other instances, exhaust system 106 does not perform its intended
operation.

[0016] In case the amount of toxic gases within gas panel 300 is more than the minimum

allowable amount, the conventional systems may increase the exhaust and scrubber to take



[0018] What is needed is an efficient systemand nethod for scrubbing

| eaked processing gas froma gas panel. BRI EF SUMVARY [ 0019] The present

i nvent i orwpnrowdessan ef ficient system and net hod for secuhiszeig/ohnaked
processing gas froma gas panel. [0020] An aspect of the present invention
provi des a gas panel for use with a gas source, a conpressed air source and
a chanber. The gas source can provide a flow of gas, whereas the conpressed
air SoUrEBf GRNedke@\ase. W, ahese QRTS8 Fhtems TRen@agrigiamelt stnbbugdes a
first gas supply line, a conpressed air supply line, a nmass flow

cont r olekead pracegsing aasspl Zfkeragss Pt 89dn, a nozzle and a housing. The first
gas supghy Alififioh 1 ACLLARASh Susl BEE! HE 80RO RE GRS AOUTESn ANGing
conpressed arr supﬁ'y Ine is arranged®to"recelve co ressed air fromthe
conpr gssed @nkurBeiont e Mokhef nies fabfit @vsncanilitieb,| where ahe e paneds hlseusgdsarei a t he
first gas supply. line and can provide a controllable output flow of the
gas. THESGAIY Eequimglewerng tre Gast olseneratiofn HCH AEMHYL POREECONSHRPRABANG i r st
anount : : her,.0ay;d: i i : e and
o paadltd Cophiab b neds CIRRIAAE Pubiat RETREIL 0 ploled B hinh Sl Bk, 3

t he semmediadtisht ef ighhenexhaust portion can renove a portion of the flow of

the g i s. not passed_into the chanber en the valye is in.the first
st at o OO Waiaeesdt s SR Ermaent e ani cusinst tar reryPing ¥ eeSiisctis
supplyﬁ$ﬁgy%as}g%ﬂfirst gas supply line, the conpressed air supply line, the
mass flow controller, the valve and the nozzle are disposed within the

housi ng. The nozzle can provi ABRAEFRIWMMARYwW of the conpressed air within

ot palBLBPTie BRERL Efeaflon e it driarORnl bkt it fRat o et ublife 1 8Ptinn) '

Addi t i goadssind\vaniragesgapdngiovel features of the invention are set forth in
part in the description which follows, and in part will becone apparent to
t hose [OR20] Ad aspect RE ther presgpomVeREeR AEVIdes dogastiack oF [ustinily Deasni)irdse a

| ear ned racti f ' ntd. qn. i ' f [ ' may
be rea(¥§%88%%§”§§Iggﬁg%gg9&ﬁ%%h§%§%a§%gﬁ?%gIfﬁ%@%?%ﬁ??¥égggh§K§%5 @gations

parti cionggrbdse@@irnbette @dh providd e reppehcatpessad i, THAbas panel includes a first
2012/ 174053PCT/ US2012/ 042158 4 BRI EF SUMVARY OF THE DRAW NGS [ 0022] The

ac conp2iySURB!Yah e angRMPEFCE ik PP h H88 po Maase d1ovh CaHEPIiehr nval Ve it exbrutthe
speci f | i L ustr .gn | ar. i i ntion
and. | (b Ao RSB TR A T e 1 BB B o T e
i nventgasrsouidcn. tlhe domapiepsgpd:aif QOPPB] likd G arfanged tstecaitve sompresxaingt &om the
arrangenent for. a conventional gg%ﬁgégel; [0024] FIG 2 illustrates a

br okerfsograge%gaﬁrﬁovﬁ%e BerRseHlo ORFIGCA TGER VY Hioveds Ve strgag supply

i1 ustifat 851 @nGRBVIERL QRALIIZAS oRGREHoW dMthad oRE OFRE VRVEGER Bk NE ad@sSt dithie;
[0026] FIG 4 illustrates an enbodi nent of a gas panel in accordance with
an aspadta sstondeate neaemason firsaachoA0H The FOG.of Bhe gds umstprtiag dsindheotvhen in the

embodi fent, Qund 85aRANEcohd aBSEX HARE FoW &M@ BaPRREHe AhamblwhY BN OM-

second state. The exhaust portion can remove a portion of the flow of the gas that is not
passed into the chamber when the valve is in the first state. The nozzle can receive the
compressed air via the compressed air supply line. The first gas supply line, the compressed
air supply line, the mass flow controller, the valve and the nozzle are disposed within the
housing. The nozzle can provide an output flow of the compressed air within the housing to
provide a flow of the portion of the flow of the gas that is not passed into the chamber when
the valve is in the first state.

[0021] Additional advantages and novel features of the invention are set forth in part in the
description which follows, and in part will become apparent to those skilled in the art upon
examination of the following or may be learned by practice of the invention. The advantages
of the invention may be realized and attained by means of the instrumentalities and

combinations particularly pointed out in the appended claims.



DETAI LED DESCRI PTI ON [ 0028] Aspects of the invention provide a system and
nmet hod to pronote or create novenent of the gas within the dead space,
wher e t hewgasesgl7a0se trapped. I n an exanpl e enbodi ment, &CIiUSe@nI0¢5158
conpressed dry air (CDA) is supplied 4nto the gas panel through a pneumatic
harness with individual dispersion nozzles. The stream of conpressed air
creates novenent of the gas within the dead space, which then assists in

renoval of the pool ed PRICKESSAMVIERY AR THHhDBAWINGSEM Wi | | therefore be
able to work nore efficiently as a result of the "push” provided t he

npr 49822 Bhe agenmpasyingh dgwiagst mhl%rar%xw%rqfé@dwmt #d hemhey Ba%fot%ﬁh
[00291 E% ﬁc?t%n Ll Ehed %MB gggxgﬁb@%t effmg $aen R0k gnranactaggfﬂgmﬁhw t h

an as Sgc the i nven ane inc es al
COITpOI"tBélﬁSSCﬁf)tl@QIBVI@EIId) QX}ﬂthMpI}ﬂEﬁ[ﬁbS 4f0@e exentdtn. Clore émngsal r 402 and

di spersion n S ustrated in the figur ressed air 402 is
suppl |[Qﬂzﬂtﬁ'lg’lzxéHllPﬂBﬁt%@nteéalé‘pL?IE\H’fa&g?’fl?mcf?r ﬂ?%@?@?r@ﬁg r’rgles 404. For the
pur pog9§24rId. ?zqﬁﬁ }oy o 1388 sfs 1@9@@5@@%@@ MEC A3 g'a§v§Né" | abl e on one

of the gas supply i1 ne 108. i pl e dispersion nozzles 404 installed
at var[0025 Kéy 3llbusitat®nscopwcmlodel @nstpaaclwattt @ bakeoprocessing gudiseand reduce

G sportfe 185 B0%R0a" 50 EFpPaRAT AL sl R uieclicp il fEpt TR &

ar r anga0&ion0dngdi spersi on nozzles 404 is for illustrative purposes only and
is anon-limting exanple. Di spersion nozzles 404 can be placed anywhere

wi t hi (0023 Hhdl illnogatesanagimy catborivesntof 6\aag anadve Aegerdasce Madiindasged o,

whi ch tRave ﬁ ooled in the dead zones within gas panel 400. |In one enbodi nent
of the"f HVERY™sn, di spersion nozzles are placed closer to the prospective

dead zones in a gas panel. DWPAIQED DESCRRQIONS2012/ 042158 5 [0032] In
anot her enbodi nent of the invention, the anount of conpressed air 402
di sper[@82Blthinsaigief diesipaersioprpravdy p sxsterp and etins O gremelel BETGAHIMOYIREN v t o

provi de di Lrlxse&zﬁl% tf]é ?g\%{ LS ﬁgﬁe Bl §é§fa€fe 8%819% bASHEXAM ﬁé“&n?&ﬂg 491 t49‘l;|

proce55|ng gases I"NSi gas spersion nozz
conpr esigect &l COrﬂﬂ%sﬁdmbﬂﬁd(@DA)omsup[ﬁhddhmt(ga& sappine! Ithroe gl @8pauond the
dead zones inside g panel 400. Wth the help of dispersion nozzles 404,

the gd¥Eeshyd eladlivrﬁ;ﬁabélse%{élobélﬁé% e%0HNG SHFEAPRO CHGY agrCrEHeSBOYERd!
SPacesyy th@%ﬁsem’thmalﬁé éi%&d Ei%chxbﬁk'ﬁ tthe%yé::sgﬁ@lgxqgmg)@alv&rtllfe PRS1&d ?I‘d‘cb&’b@ BhdY In

renovi ng t hose pool ed gases. I n anot her enbodi nent of the invention,
gas pahelex4Q06t sywyennawg tbﬁrd@t@b@ abletto vdek gueretdfiécipntbs ene ecsolt gfabesSpushii ch

may have |e inside an Q0. an 00 Iude a
contr d?rP%‘Fle‘?Ey OPEres ‘Eﬁﬁﬁf‘:‘y ﬁ?ls bsofgaﬁ%‘peé@gm%ﬁ% lghng‘é htel'P OfI4L«elg'§ed gas is
det ectgg2dyrided dRLEEEOEN eRbbEBRASS ﬁ?ﬁ@lpaﬂe,q(?n ad&Ur8arics Wit hih@gpeexed @ened
with the help of FIG 5. [0034] FIG i'lustrates anot her errbodl ment of a

gas paneetntlon accordance with an aspect of the invention. [0035] Gas panel

cont r OPPER 35 pineh "B RTBACSER ¢ so2BPnBEY B 4P aBBRRCLs P LB Ryl vl

pr esengen@ésse@sest0%idnli dispgasorPasieles50A. AhENstriied én the figakedngrssspdeired
i nsi de %Sls panel 500. Detector 502 conmmunicates to controller 504 via a

cont r ot02sis ghppliegdoBraugk tahipift 2 plurglily o etiwmsrsien 19azies #0dad pabrepumpetss of
discussion, assume that compressed air 402 is available on one of the gas supply line 108.
The multiple dispersion nozzles 404 installed at various key locations provide extra
ventilation turbulence and reduce potential dead zones inside gas panel 400.
[0031] As illustrated in FIG. 4, dispersion nozzles 404 are placed between each MFC,
however, this arrangement of dispersion nozzles 404 is for illustrative purposes only and is a
non-limiting example. Dispersion nozzles 404 can be placed anywhere within gas panel 400
as long as they provide movement of leaked gases, which have pooled in the dead zones
within gas panel 400. In one embodiment of the invention, dispersion nozzles are placed

closer to the prospective dead zones in a gas panel.



[0037] Controller 504 is operable to control the amobunt of conpressed air
402 provi ded by dispersion nozzles 404 based on an anount of gas detected
by det ectw0 2602174058 t he event, when no gas is detected PPgTAdS2@C$215502,
controll er 504 can disabl e dispersionsnozzles 404 with the help of control
val ve 506 via a control signal 510. Alternatively, when detector 502
detects the presence of gas inside gas panel 500, it indicates controller

504 tqo&_s%tllnemaih%p@mb&wﬂoaﬂih@sné&ﬁoﬁy@s abfdaht bth@nasredssld apfdoeanmpeassed air
402 provi ded by di spersion nozzles 404 is based on the amount of gas

det ecttbpusly dirpesianorozzizs 40f gandF castrelicslcindividnally (g pravids diffeeent Jop|tags 4 -5,
when th rocessin S | 0 i BSi ' .10 K gas
SUpp! v i MR HoBR LS b 40 BB A IR R e LRk (BhOESD. 3

det ectDkperkion b HeL@Eblothengasssde iz cliarsuppisddrvia oae af Eolpas anpplolline08 o

enabl e t he diZPersion nozzles in order_to praovide novenent of tgs pool ed
gas atarouid bg<lepd @anesomside\gaa mangl e Wdthnshgislp ebdisessoatigaley AlEnEe| eaked
gas. | 9 r i j i i r S ozzl es
104 2o o e D P o e s e B
panel &BAust nysacredB6 of whitkghopatffoatndy inreslovofg thopeipobled.gakdsnce, the power

i b h t . t 106 is. d d bec h t t 106
doos. B THdadhotic empadinet bt e GramehpGiBiEge! SHITaT Bier 5 CPUet © Bt he o
2012/ %Ké‘?ﬁ%?&yq@ QL2(AAR IR RavieN¥AREIiRRadElshahel m\/q}z}sk%an@m(QMaﬁﬂﬁo

protect the environnent. |n addition human safety shal e inproved by
m ni miinclnde & hentpwtee m ¢aitrof iheksupplyi o womipoassed D0adie tBalnakedgasl ipdeteetohdyf or

air pattern test. are usual hosen in areas where lower.ait velocity is
expecﬁbﬁggﬁﬂofﬁmﬁ?éﬁépﬂFfﬂb%hfwéﬁgﬁpkgﬁz ﬁ@%ﬂ%wﬁ?gﬁﬂFﬁgﬁi dﬁ'an_

ar r angeUBNtFIY. FilRBeisd Mo ZaRirhéht df @ass panelin atddr@mes Wdangeaspedtdf
aspects of the invention, in a test with 10 sIm(standard liters per

m nut ehe gfvedDM.r el easi ng rate and the flammabl e process gases within no
nore t 0 sl e exhaust, r eas %0 411 T esent

i nvent[lﬁggslg‘i] Sehie g}eg&? ngFuﬁlseg agfthetj%kg ?Cgl%ﬁseogtg%g %%%@gtexgépqgh%&%g%%’ gas es
W t hi ncoatrgBs J9anal.a aowesosr, it is not limted to only conpressed air and
any substance or lLiquid suitable for increasing the air velocity in the

h
dead 83, DeippeSPhis qasels Rrdsiact BispaYe of grsepevilhirgas powhaf0. rHientteegoi ng
descri i?tééél?g% gjls lid Uil ]rggs{ lﬁe{nreﬁgb(ﬁ r@&@&t@?ﬁfocﬁﬁm&ﬁ%aﬂe@%ef{b:nkrgﬂexlme\{i? gen

presen urposes o ustration and descri ption. I's not I ntended
t o be @xbhraudgnal 808 thet anduinobf gashietdcredenithiogad pareh®0@r eci se forns di scl osed,

and obvi ously many difications and variatio are possib in light of
the aob0&Redurimial SO heoustat Ko compudlmarpun S useProay MBvay Py
Chosem@% 1689654188804 Pastli R art AnbB&RtorRaR | RickiciNG BkAGH BOES 10fhet fRnt,

i nventi and 1ts practical application to thereby enable others skilled in
t he arwhdrondegsd isuddtddtexeby detectoy 802, @mtrioHev34 cansdieatio dispersion muzdlesid0h

[ .modi fi i ited to th ticul I d. It
'S o eifigs e et B8 sl Vi Comi e AR be By ER G 302
appendggie iRt Brese 8012¢ ITARSIRCHabEI280(;/ ©4Rdiofed controller 504 to enable

dispersion nozzles 404 such that the amount of compressed air 402 provided by dispersion

nozzles 404 is based on the amount of gas detected by detector 502.

[0038] As discussed with reference to FIGs. 4 -5, when the processing gas is pooled inside a
gas panel due to a broken gas supply line, presence of gas is detected inside the gas panel by a
gas detector. In this case, the gas detector instructs a CDA controller to enable the dispersion
nozzles in order to provide movement of the pooled gas at various locations, where there is
higher concentration of the leaked gas.

[0039] In accordance with aspects of the invention, dispersion nozzles 404 assist exhaust
system 106 by increasing the air velocity within gas panel 500 in areas of high potential risk
of ignition. Hence, the power consumption by exhaust system 106 is reduced because

exhaust system 106 does not need to be run at its full capacity. Therefore, aspects of the



CLAI M5 What is clainmed as new and desired to be protected by
Letters Patent of the United States is: 1. A gas panel for use with a gas
source, awoanwEs®sed air source and a chanber, the gas ®ouuseAI1gs
operable to provide a flow of gas, the conpressed air source being operable
to provide a flow of conpressed air, said gas panel conprising: a first gas

supply line arranged to receive gas fromthe gas source; a conpressed
ai r syp@r¥ioh hB® BLREAGEAndRy LAE Piolet BRIMNEsABENIAIN alldidon hbsas eafpryassied ai r
sour ce; a mass flow controller gperable to receive the gas via said

first hgdspsnsglby minfeizigdhe potgpiéalirigk o 1% ol | abl e out put flow of the gas;

a val t i fi S a first
ot 00N AR Bcfifoak Tof alr fuBboleRt fie oy SEOAAn Sk wpe® 188D T T2
t o pasgl@itgaserpecaamt inofireahef highvpondntinhesigas igmtion.t Fer ahanbegemdnenf i n t he
second state; _an exhays ion operable to renmove a %ortionlgf t he

t }
f 1 ow GHSRCRMOTHRRZZ{oR 4R giggsw@ @%@3@@% Hl‘gﬁépe&ﬁé%%'é? YRR 4] 4V iR ¥s in

the figst (gtscﬁﬁ&r@; liRrsNP&Zinfhu PP es e bR tré]ea[s?rfge}a\f@ ahf18h& IRIBIE Prticks Vhds Sai d
conpressed alr supply line; "and a housi ng, wherein said first gas

suppl ywithinep nsae thanchipsles siedexdianst saipgegredseddy 25%.d mass flow control ler,
L ) R3S DB s BRCRSCH LI, 2R PR o TRE et cso e
air Wdldny 8ighd HRYah&IhdWe Rk AV isdfyt Einfiledib @hiyt dnRedstd ait 8k ahheutikmee of the
gas that is not passed into the chanber when said valve is in the first
st at e.or liquid suitable for increasing the air velocity in the dead zones, where the gases are
trapped, can be used.
[0042] The foregoing description of various preferred embodiments of the invention have
been presented for purposes of illustration and description. It is not intended to be exhaustive
or to limit the invention to the precise forms disclosed, and obviously many modifications and
variations are possible in light of the above teaching. The example embodiments, as
described above, were chosen and described in order to best explain the principles of the
invention and its practical application to thereby enable others skilled in the art to best utilize
the invention in various embodiments and with various modifications as are suited to the

particular use contemplated. It is intended that the scope of the invention be defined by the

claims appended hereto.



2. The gas panel of claim1, further conprising a gas detector operable to
detect a presence of the gas within said housing when the gas is present in
sai d houswogn12/13405¥he gas panel of claim 2, further conpciraiseg2a4n68mpressed
air controller operable to control an7anmount of conpressed air provided by
said nozzl e based on an anount of gas detected by said gas detector. WO
2012/ 174053PCT/ US2012/ 042158 8 4. The gas panel of claim 3, wherein said
conpressed air controller is operapiiegsdi sable said nozzle from providing
conpressed air when said gas detector detects no presence of the gas in

sai d housi ng. What i¥lkimed apeaveinddesgbdimbedproigiseddiyd-ctigisdPatsanipf 8gsed ai r
controller. is operable to enable said nozzle to provide conpressed air when
sai d gadigk t@(‘?’?gﬁ' detects a presence of the gas in said housing. 6. The

gas panel oA gk BhiBl $or WBEFiIR NgHAodrce OAPEREREdai sobfetandlal @ambsr, dkegabl e to
enabl e said nozzle to provide conpressed air when said gas detector detects
a pr esontes being prergfle (¢ proyideda Aowseirgys, the compgrssedrsin6PUEQPCiNg OPG2PIs 18 fi r st
gas source r r air source and a chanber, the
first ré’%"dg83%03‘58%5’?“%@%6‘2?%13%%? 2 p%ﬁ%"ﬁ%%gg‘ﬁi rst flow of a first gas, the
second gas sk 6& W@bRJimeRefaapdEotecdvorisdona tirgaorcuite;ow of a second gas,
the conpressed air source being operable to provide a_f1low of conpressed
air, said ghsopaiseiedeynPPyi iy arsnged K reggiye §%B1e§3qdi%rer%ﬁ‘rt5‘h§%‘8g¥6“ ecei ve
first gas fromthe first gas source; a second gas supply line arranged to
recei ve second gas fromthe second gas source; a conpressed air supply line
arranged t oa meseilve cootrplii@spedibii to recedva thhezas oimpraeb St gad suppbulineegnd to

provide a controllable output flow of the gas;

a valve operable to be in a first state and a second state, to pass a first amount of the
flow of the gas into the chamber when in the first state and to pass a second amount of the
flow of the gas into the chamber when in the second state;

an exhaust portion operable to remove a portion of the flow of the gas that is not
passed into the chamber when said valve is in the first state;

a nozzle operable to receive the compressed air via said compressed air supply line;
and

a housing,

wherein said first gas supply line, said compressed air supply line, said mass flow
controller, said valve and said nozzle are disposed within said housing, and

wherein said nozzle is operable to provide an output flow of the compressed air within
said housing to provide a flow of the portion of the flow of the gas that is not passed into the

chamber when said valve is in the first state.

2. The gas panel of claim 1, further comprising a gas detector operable to detect a

presence of the gas within said housing when the gas is present in said housing.

3. The gas panel of claim 2, further comprising a compressed air controller operable to
control an amount of compressed air provided by said nozzle based on an amount of gas

detected by said gas detector.



a first mass flow controller operable to receive the first gas via said
first gas supply line and to provide a controllable output flow of the
first gaswo2012/174@3second mass fl ow control | er di sposedPso/tsg012041188%e a
space between said second mass flow centroller and said first mass fl ow
controller, said second nmass flow controller being operable to receive the
second gas via said second gas supply line and to provide a controll able
out put4.f | owrigf gdshﬁné]&ﬁQMmgﬁS\;herein said @ofprestedval smtrofierialperable thdistblea
first state and a second state, pass a first anmount of the flow of the
first sgmsén@a@teofr@wr@wéwwm@%ﬁet ﬁlrt\’ft@nfsmds&a%d@%@r g opyesnee ekidnd
annunt f. of the first gas into the chanber when in the second
ga(gmrsznghg‘llsqx\‘%nd val ve operable to be in a third state and a fourth
state to pass a third anount of the flow of the second gas into the

chanber when in the t ate and t.o ass f.ourt nmount t he f|OM/Of
the setond E%Fsgtsrﬁaaet%”ed%ﬁh rGRGHIATPRGSRLAF Err UG B Sbeyie to Ehable

2012/ 144PR3k gt’o%g@%lg/cgﬁt%;é&dgalr when sB8 ¢BXHAGHr RN QPrRBRIAN IR £Q ihenDve

a portion of the flow of the first gas that is not passed into the chanber

when ssiidlhdusmgt valve is in the first state and to renove a portion of the

flow of the second gas that is not passed into the chanber when said second
valve is in the third state; a nozzle operable to receive the conpressed

air vig sai Tlhé?%m}f aB8IS AN 3, SHRRIN shid®mpadideBaih 86tRIdIEr is operablaMaasmable sai d
first gas supp l'ine, said second gas supply line, said conpressed air

suppl ysaid h@ZZl%@I potide spmpeessedfdinwhempaid ghY etectendaiccee prraenrgsy thg sy in
controllaaa{nj said first valve, said second valve and said nozzle are
dlspose Phith said housi ng, and wherein said nozzle is disposed a
space between said second mass flow controller and said first mass fl ow
controller and operable to FFOVIde an output flow of the conpressed air

wi t hi n’-sai dAHBSgIaRg 196 Y5 ovita fsts gaswogree: Recpoitd BB BICe, ReFMIRSwSet Whe
first s%%fcetzﬂﬁta dh%m%gxt, (RAFREHad LRI LHRIREL 0 WIERaS Al (fhsi g br ¥k @al S 1N

the firs
the second gas source being operable to provide a second flow of a second gas, the

compressed air source being operable to provide a flow of compressed air, said gas panel
comprising:

a first gas supply line arranged to receive first gas from the first gas source;

a second gas supply line arranged to receive second gas from the second gas source;

a compressed air supply line arranged to receive compressed air from the compressed
air source;

a first mass flow controller operable to receive the first gas via said first gas supply
line and to provide a controllable output flow of the first gas;

a second mass flow controller disposed so as to have a space between said second
mass flow controller and said first mass flow controller, said second mass flow controller
being operable to receive the second gas via said second gas supply line and to provide a
controllable output flow of the second gas;

a first valve operable to be in a first state and a second state, to pass a first amount of
the flow of the first gas into the chamber when in the first state and to pass a second amount
of the flow of the first gas into the chamber when in the second state;

a second valve operable to be in a third state and a fourth state, to pass a third amount
of the flow of the second gas into the chamber when in the third state and to pass a fourth

amount of the flow of the second gas into the chamber when in the fourth state;



8. A nethod of using a gas source, a conpressed air source and a chanber,
the gas source being operable to provide a flow of gas, the conpressed air
source bewogorper@bl e to provide a fl ow of conpressed aPCT/Gsadid/onashod
conprising: receiving, via a first gas supply line, gas fromthe gas
source; receiving, via a conpressed air supply line, conpressed air from
the conpressed air source; receiving, via a nass flow controller, the gas

fromthe fijzpéxiaas podii dpdratieio Rk Al pgtion btht TR WBS®E firaugas ant iohdter . a
control | abl e output flow of the gas; passing, via a valve operable to be in
a firspassydainéo diecchambercwhen stidfisst valveiis 4p thenpishstaisrandre remeve sPOERE Yas
into t ' e fi : " ~he . L ' e, a
second SiBund 0t SREE RS nblEStehRhfe chmber AR AU A IR IEUEE.

st at e; third state;r enovi ng, via an exhaust portion, a portion of the flow of the
gas that is not passed into the chanber en the ﬁY%I ve is in the fjrst

state; recef WPHEE opsrably tAgsEr e, the keme LN Y COMBIFSIHAL SHRPIL S8 air
suppl y, |4 ne; and provi ding, via the nozzle, an output flow of the
conpressed air within to provide a flow of the portion of the flow of the
gas that i sahatsiggassed into the chanber when the valve is in the first
st ate. : - : . . . :
wherein said first gas supply line, said second gas supply line, said compressed air
supply line, said first mass flow controller, said second mass flow controller, said first valve,
said second valve and said nozzle are disposed within said housing, and
wherein said nozzle is disposed a space between said second mass flow controller and
said first mass flow controller and operable to provide an output flow of the compressed air
within said housing to provide a flow of the portion of the flow of the first gas that is not

passed into the chamber when said first valve is in the first state.

8. A method of using a gas source, a compressed air source and a chamber, the gas
source being operable to provide a flow of gas, the compressed air source being operable to
provide a flow of compressed air, said method comprising:

receiving, via a first gas supply line, gas from the gas source;

receiving, via a compressed air supply line, compressed air from the compressed air
source;

receiving, via a mass flow controller, the gas from the first gas supply line;

providing, via the mass flow controller, a controllable output flow of the gas;

passing, via a valve operable to be in a first state and a second state, a first amount of
the flow of the gas into the chamber when in the first state;

passing, via the valve, a second amount of the flow of the gas into the chamber when
in the second state;

removing, via an exhaust portion, a portion of the flow of the gas that is not passed
into the chamber when the valve is in the first state;

receiving, via a nozzle, the compressed air from the compressed air supply line; and

providing, via the nozzle, an output flow of the compressed air within to provide a
flow of the portion of the flow of the gas that is not passed into the chamber when the valve is

in the first state.



WO 2012/ 174053PCT/ US2012/ 042158 10 9. The nethod of claim8, further
conprising detecting, via a gas detector, a presence of the gas. 10. The
met hod ofwol2aizm7$)33f urt her conprising controlling, via &CTaspoie®sads ai r
controller, an anobunt of conpressed abr provided by the nozzle based on an
anount of gas detected by the gas detector. 11. The nmethod of claim 10,
further conprising disabling, via the conpressed air controller, the nozzle

from provi dione@ERLESREAA saturtheh eompligngascataiog ol gabedett®, Mprepemsaiice of
the gas. 12. The nmethod of claim 11, further conprising enabling, via the
conpreéBeges-air controller, the nozzle to provide conpressed air when the

gas detector detects a presence of the gas. 13. The nethod of claim 10,

further conprising enabling, via the conpressed air controller, the nozzle
t o pron. de THenpictisae df aclainvh@nfurtver gasnBiectcontrdéhgcvin a poepesed eoit t he
gas

controller, an amount of compressed air provided by the nozzle based on an amount of gas

detected by the gas detector.

11. The method of claim 10, further comprising disabling, via the compressed air
controller, the nozzle from providing compressed air when the gas detector detects no

presence of the gas.

12.  The method of claim 11, further comprising enabling, via the compressed air
controller, the nozzle to provide compressed air when the gas detector detects a presence of

the gas.

13.  The method of claim 10, further comprising enabling, via the compressed air
controller, the nozzle to provide compressed air when the gas detector detects a presence of

the gas.



