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FI BER COLLECTI NG MEDI A STRIP FOR A M ST ELI M NATOR
BACKGROUND [0001] This invention relates generally to
WO piwe/743831 i st elimnators, and fiber beds anBCT/US2006/000482

collecting nedia therefor. [0002] Fiber bed mi st
elimnators have wde indusifrial application in the
renoval of aerosols fromgas streans . The generation

of Fa@ERS LS LECTTING' MEDIAYETRIEP FORS Al MISTNELIMINATIOR
course of manufacturing processes . Aerosols can be

BAdE]&' p for instance, as a result of mechanical forces
V\,hen a flowincluding a liquid runs into a

structure) that atom ze a liquid. Cooling of a
[oosll:lr]eam MEOA s esmzielntl:mrt hee ledvade resns ol 1of qﬁ\%pﬁﬂrb%% et m

and cheni c react| ons t
ml%ﬁa)fe]tjéfl(‘é1 A& &" efr%pbeer atur 65 ag{l;]d érIJéér)leggcur esgevaswlere t he
thgtle&@bfpn ItOLOdUCtS are nmsts. However the aerosol cones
0 be in the gas stream_jt can be undesu bl g
(0008 Toat (Hibazer unwrt AT Fror d g o pRdvREr ol
t
aqufl%h}a%ﬁe fhoracferg OSSP | eC@éf@@M@ ot ftes WesLehad

processi ng equi pnent .
ThdVbgemsnest, i drt co:iaraémeowlblesl'habﬁtfe"k ol xda®isttEeanai HS

aerosols to the environnen fr
corgb%ql i Jcrétt‘rl'bf.?]sc%tilrsr.e? b% TB%I&U%%{% 1.n$n ]%}c?%erés@lé%cl u%@i'@é‘ct)ls
caﬂeﬁ@vﬁér&édacfﬁkrﬂﬁéﬁané@phaQSaSﬁééwltCoﬂcmdchasisalln
acid nanufacturlng, renmoval _of plastjcizer msts F
O a

for¢es nbaud act wiren of %b‘PVv?-’ﬁ?]Lu@Hl%r eI EY b0 ‘-"dPSméF
st¥8¥€u%€pstﬁ§9 £€8m¥%% 9f 18485 SObYBL en§Obtdaagaesstgeam

e €M Ssi ons ammonium nitrate prill towers .
ma¥ Nrébese inart]melscap@énsatugnsoffVbE@rb‘é@ fPEp a mist, and

chgp Grbar ST ETRR AP RO URoRT. ARGRGOREREr K RakC PRacs ot
eﬁBéEgE§§és0£n&h§rébbﬁfebedhbﬁeOBhelteastgenepabﬂycts are
known that fibers made of various
mists. However the aerosol comes to be in the gas stream,
it can be undesirable to inject the aerosol into other
processing equipment because the aerosol may be corrosive
or otherwise lead to damage or fouling of the processing
equipment. Moreover, it can be undesirable to exhaust
certain aerosols to the environment. Some of the more
frequent applications of fiber bed mist eliminators include
removal of acid mists, such as sulfuric acid mists, in acid
manufacturing, removal of plasticizer mists in the
manufacture of polyvinyl chloride floor or wall coverings
and removal of water-soluble solid aerosols from the
emissions of ammonium nitrate prill towers. In these
various applications, fiber bed mist eliminators may

achieve separation efficiencies of 99% or greater depending

upon, among other things, the thickness of the fiber bed.
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materials may be used to construct fiber beds for
fiber bed mst elimnators. The fiber bed is designed
wa oocor43ext fine [iquid mst and sol ubl e sol i dPCT/US2006/000482
particles entrained in a noving gas stream and drain
thgmthrough the structureof the bed. Typically, beds
of "collecting fibers are associated with metal wre
[00d§jEENSTRr 8! gbhékaﬂyekﬁélwns WpRer Fibkigchutes of Therious
coimbi nation of a bed of collecting fibers and externa
matemi\péhﬁt meyr bet usedi sokgoMFtaYCE £iber HedsaloE @?&i’ed
., _used.hereinafte ficber . b r ef.e t; a [ i
miof Bl PEBR DR aeBEn Ty Eplr From sty Suak Sepport e
1igBiHUGHWEE anfbi bellubkds sway db@afrtrinde shpnpaekingg Ba R

fiber between two opposing. support screens
movipg Bﬁﬁa@%@aﬁbégf % Frie- EIl ]&I[&%oél ug—'zleofs & e d t
the TR | %!ygj]%fal\myr)db%sa JFOHANA ddeoft ifiddrer saxar ound a
cy[!ndrl al support screen (wound beds). .. Although not
assloaiistted i tdu oie ta lc ofiftieg BCRa® I Semigédr f&éﬂ%}%s

are nost _often confi i he. f i .
sup:%ﬂritn (fz?r.uc@?rier? dr :&I:ha?q Lé{oﬁg)elr&belgﬁl asds%r?bﬁeg dpﬁ:drﬁ ltqaiaCtlng
£1daixgh aﬁ{&Flee@%ﬂ?@;ﬁj bﬁ,fpgme:d: sunhedeie de iknewhiad murfBier

space. a i ber ass i th
bed iaf gy ¢t ishl ec%ﬁ:'ie ?egl?e'ssﬁﬁ?%ﬁoegégﬁﬁ%?m%ého that
pox[tQ.i.%}ld']of NyPef Bld O hed IHdmOnS aé.CFéSJI"dS earpmwfamassuch

containing a liquid and/or wetted soluble solid .
supEyOs G LiscTate. (RilRn dved anain Pt RigPIFeing Pulk

fiber bed ofthefi(ﬁfaige L Jhe fhbek Spd
i SELD addkéde
fl]?e?]bg?etb‘%%e%aw%r%pq s_gn r_os@? In t%reegas E) tth
becg@)]?,? %&é%ﬂﬁim@mmum, of nf Hoer phédnnaaerdl Bk owpT afiinding
i ffusion. The captured aerosol coal esc 0
a ¥ovERg 1RAe 0P HHPFRIITOED QuPELFROE RERT fupbzy sereen
(wJHSd”$¥aQ9.gﬂ§tH6ﬁ§§ Lbe diaptedstbosubNeat ovafiighietion,
'd_ovvn_s rea_mface.of_the fi ber bed where the captured
fllltaf]gubddeassembheem boe méétaﬁﬁtﬁﬂapﬁg-fé@%ﬁér gnuﬁg‘ér form
of a vertical cylinder. Cylindrical fiber bed assemblies
permit a high effective fiber bed surface area in a minimum
of space. Flat fiber bed assemblies on the other hand, find
particular application for smaller gas flows.
[0004] In operation, a horizontal stream of gas
containing a liquid and/or wetted soluble solid aerosol is
made to penetrate and pass through the fiber bed of the
fiber bed assembly. The fibers in the fiber bed capture the
aerosol in the gas by the mechanisms of impaction,
interception, and Brownian diffusion. The captured aerosol
coalesces on the fibers to form droplets of liquid in the
fiber bed. The moving gas urges the droplets to move toward
the downstream face of the fiber bed where the captured
liquid exits the fiber bed and drains downward under the

force of gravity.
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force of gravity.[0005] The fibers which neke up the
fiber bed may be nade froma variety of materials.
woveioen74aBs utilized to nmake bed fiber include, PEDUS2006/000482
exanpl e, netals such as stainless steel, titanium
etc., fibers of polymeric rmaterials such as
___pol'yesters, polyvinylchloride, polyethylene
[oob8f Pht h%}n@t ¢4 bAWs0n%1 cROgkhyberee Falwpr opyl eny ®ic
., and glass . In applications where corrosiyve
madleorﬁdptm envaamdtor dfi geteaipdrat NRéSTdrd SeNtddie& e O
o] stapl e, .chem cal j ’
1kond 5 S & dass hider faund
ma 6_&1&% c%!lg)ﬁ y lvﬂcg'élsp_r eé:'g&ﬁ%gcai % fi beretll%eld%sl%\é%f ia%gr bed
stafinksel Isr{f,lelélal,orci,talﬁjbmns ettangi rig ber sdicimaadrynfaros 5
mcrons or less to more than 200 .m crons, .as well as
mateFHBilFaEGHs 3 FHAELSH v AN G i S Er S have been

145681k dd Rl diRdS 1atEhe dldnsienss i
pe #%benyllbegs rallr ges fra(;:m alg?&t E?ql rbt?jf%é?;mf(%]gm}(@'; magt to
poltgﬁecif@rlartearetzn | NG 13 §=320 Ty /AREDLCARIE M5 bed
ness r es fr . [
Coﬁﬁ??ﬁ?%ﬁﬁ°§§gﬁaﬁ%§ aeﬁgﬁgﬁ%éﬁhggﬁﬁ%ﬁe déggigg%hes (1
R T B T ot el
. jvely, e bed nust. be i
foxg;damaé:twuﬁlfﬂaﬁhi%ﬁl?%g%ﬁt%‘g!%s? e HRr e
bedidod SPIdl dd SoRd I UCkitsabs I Rbegrig Vit datgter from 5
“substantial s [Tt ng of the fibers relative to
ml?ﬁbemg? b:?dgser*so vmrtenzet@@%%io‘i’ ONIPEORDr ¢3S BKEFt3W by
, In reate d L Ny
oML | T HroSHl Lol T B 1T neehars gy o ueed
in iﬁﬁa%ﬂ ﬁé/qsf_ Ré ?alﬁtaémﬂtytdzé peiboraapcéiber beds
cteristics of _the ped wll f
rala%@»‘ér’féﬁ?ml Sheuri Botblgs’) g%%i%ﬂf‘%@c%%n%\égﬁ%?t%ﬁﬁ% ;70
st f @ ' ' ’
o T e R, oy T agensd 11 bers L0 v

ab&QuE0 por tboabout théntheer (beHot 5nER) oPTT BPE Snh pppending

increasing, : o
upon the defSired separation efficiency.

[0006] In order for a fiber bed to function effectively,
the bed must be mechanically stable. A mechanically stable
fiber bed is one which will retain its structural integrity
without substantial shifting of the fibers relative to
adjacent fibers when exposed to the forces exerted by the
gas being treated and the captured and draining liguid
during aerosol collection. If mechanical stability is not
maintained, the performance characteristics of the bed will
be unfavorably altered. In a fiber bed lacking mechanical
stability, the moving gas stream forces the fibers to shift
substantially, causing the liquid ladened fibers in some
portions of the fiber bed to mat or felt while increasing
the void space between adjacent fibers in other portions of
the fiber bed. Matted portions of the fiber bed are more

resistant to both the flow of gas and the drainage of



10

15

20

25

30

the void space between adjacent fibers in other
portions of the fiber bed. Matted portions of the
WO pivel743831 are nore resistant to both the fl ow@f/USHS6/000482
and the drainage ofcaptured |iquid. Captured liquid
which is unable to drain is,often reentrained by the
nmoving gas stream resulting in reduced separation
captlidedl Re%idA saprified rlq%mie wiiep der esmbIat tted drain
_“portions of an unstable fiber bed is increased. gp t he
is mfhenblt!raﬁ?lﬁrianﬂelﬁioé?éf e MOVENGF IR SnSCRERpalygpulting in
unst.abl e fiber b r I ber I fity Aas BB
redtuﬁgda\%ﬁj&&g%\%&ndee%p?gggeglé&v\'e%r}s?(}j e Bt bedr{,lt‘f:Ir |
acTRG aSERRIAC peaitEory afhamm elrss tadrlm hikstr resflicles

. separation efficiency by allow t he aer.oso
anﬁﬁﬂﬁ%ﬁﬂlﬂ?gﬁ%?tQ¥W%%§“%ﬁﬁod§hﬁﬁ%f%ﬂﬂﬂéi %ﬁ#vﬁ%ﬁ%ut
meﬁ?%ﬁ@d&l R ACe Wikt e aldasd ifipdt haistting has
- bu K- packed and wound fiber bed assenblies, nmechanica
m‘ﬁf@fﬂfd ;b_,hba wbeazagﬁ WalsheRRGR RAFOIEFhE Bl HensH S S
e fiber be i .qnal ,
oo ol et b ety SRE IR paser e peon
efﬂifteiegrgjweaﬁﬁmm byhé heeywsal contaimpinalggs to pass
provi des sufficient contact b dj [
chaee e At o SETAaSk Se e ATl Sosetel bees R
£ t0; e f Of § 850 B Bpd @b DYatid evsmivd NEilgas bed
cos?#@%ﬁgylnliulk-packed fiber begz, densitygg?éfhee
asdétistided mecharséal apeabibliy bey haX@edytdpgendent upon

I I ai ned by th Cti ressi r b
A L
coSSEeeMsed | pipeef bedrdstehpl ibed & ubtlserthednhueki gegsity

_may be needl ed punched h f , i

i hgn TheRRnST bR SENPRRG) BREREe P 1P Dot boRdPAG 137

prbi§ogt Pri BeRVersghtabedpePretar suglatiher thedrsubes
ave to

: e reset or adjusted overtinme because the
préieet ssshitanuiahi movhmebedof| EhaofihBSEPbERCPeg¥Posed to

density of the fi d . i
erfeBikhbe LBt BF PE"aBREEITARK Lestan!! 88 mmcpacies
fiber beds, density of the fiber bed and resistance to

fiber movement is maintained by the reactive compressive
force applied against the packed fibers by the two opposing
gsupport screens. In preformed fiber bed tubes, the
materials may be needled punched or heat formed so that
there is significant fiber entanglement or fiber bonding td
strengthen the overall bed. Preformed fiber bed tubes have
to be reset or adjusted overtime because the fibers shift
within the bed. In wound fiber beds, density of the fiber
bed necessary to provide mechanical stability is a result
of several factors including the tension in the roving as
it is wound around the cylindrical support screen and
compression of the fiber bed by a wire screen or similar
structure which may be wound on the cylinder adjacent to

the exterior surface of the fiber roving.
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of several factors including the tension in the roving
as it is wound around the cylindrical support screen
w@nweoD13ps essi on of the fiber bed by a wire scPEENSING/000482
simlar structure which may be wound on the cylinder
adj acent to the exterior sugyface of the fiber
rovi ng. [ 0007] However, bul k density cannot, be
i ncreased indiscrimnately to achi eve nechani ca
stability, if the bulk density of a fiber hed is
[00i07dr easEPWEYS SRR KeNFFHida Rt R rndTEFiShdi ng.
incﬁ% c%:fifnﬁ%%{t\éﬁf}f ihern BEdJes i diflpldanela pen st r uct uitee
at ‘allTows free gas flow and |iquid drai nage even
puldhetertdicycalfl ectiifp itsat sisrinarrasad Wath R edihg) ped
cJdiquid. There st _he suffjci V:Ql [Ace
Wl]&dﬁﬁc&ﬁmﬁ &t ém'lﬁior?(flﬁleq be seoﬁ%]ca lq't:eglflect ed&ﬁ \th\%:strjhl s
re@ti@bhe dgerbrdtdas-duie: srace dtovee s apentf Iobernd
_to such an extent that the adherence of_collected ted
liquiglidrainadee AT AMeDITHS RS $revhe S e 13490 2
o) L o 3 098] du¥er OPRsh S PasEd | spdce
Wl\{h{ béc;,grﬂgégéﬁ%]glvlo%%q?r a%lﬁ%%%tghw% s defined by the @p ,
bethitdn dedisidantof £ ierd i bertiedoethdse Hehaly etk gendi Hyauid

1o b ald RE ABEHL ndOSELL DL QA AR s co
suMOXeh feRed ot rad thd dh&reensi oy ¢olbeetedeligbed to

material densityJ Fiber beds typically have a_void.
the rsietfaee P f gF Heges It’ﬁ%ﬁe%ﬁ%u?%%. %§9u¥‘éo€5‘]’m| grpghing.

[o@@é‘gra' Iy xﬁ%‘é’&‘@r%hé‘f EH§ LPiskagsse oinaaf FbBerbadacan
e decreased wthout a [oss in Separation _efficiency
voby fesceashnghitle avedafénédbby thaneuek @eneheyfPbefhe

.material c ising the fiber. be f ial
f1%9FkB%@kéﬁggﬁéemﬁ%HagFbg?nﬁéag g%n%?‘%\gfv'%eﬂ foreria
acBa¥idganoavrEagellbrimyefopfiulless than about 5

m crons, when the bul k density is high enough to

FidISHESL VHEE haptean stabi |[|ff'13?3: bfchgulF élgrﬁf'tty r&ger\'lﬁhi flber material density

fraction is so low that the bed tends to

Fiber beds typically have a void fraction of greater than
about 0.89.

fooo9] It is generally known that the thickness of a
fiber bed can be decreased without a loss in gseparation
efficiency by decreasing the average fiber diameter of the
fiber material comprising the fiber bed. However, for bulk-
packed and wound fiber beds comprising fibers having an
average diameter of less than about 5 microns, when the
bulk density is high enough to ensure mechanical stability,
the resulting void fraction is so low that the bed tends to
flood under typical operating conditions. Also, it has
been found that conventional thin wound beds are inherently
less uniform. A flooded bed is a fiber bed in which
captured liquid largely £ills the void spaces between

adjacent fibers in the fiber bed. A flooded fiber bed is

]
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fl ood under typical operating conditions. Also, it has
been found that conventional thin wound beds are
WO niveneessd y | ess uniform A flooded bed is a fPOERUSIH6E000482
in which captured liquid largely fills the void spaces
bet ween adj acent fibers in tdhe fiber bed. A flooded
fiber bed isnmuch |ike the matted portions of an
muuhsﬂakbethbbmatbed pﬁmeioaﬁt@ﬁe@nIMQ@tahlﬁ &ifdegodbedl. The

fib &d & d t
L BREfa gl Ioh 1P RIPRG G Aa e B SETERE BOTREE am
drbaee afld tihetkabemalede E‘éféh'&%mfe@, ibheher assung diaep

across a fiber bed assenbly is increased when the
Strepsy aﬁe&hies dovwgsiagany f£agepds fice fdbrresst i al
the fihe f e ove f
T e TP E L B PRk oTIoRet b i e FrsmolY
ist hachhehaesd wheamthey €d petrhdecolilse fleddeidquild ias thiemsure

om the downstream face,of the fi hed where it is
a1 e Ay S o L oA e S S g overdche
theCdhdld OF eldhedienc unAandiigNTRRS etheORYIAHAG L @loplets
[0010] In order to prevent a fiber bed comprising

fromaltheafdlsge disamBPoyRidoetdief CohRCEESH rlrgqunﬁie is blown
frfgpb%f' SdWRire e frage Y an MRS g%daweh% anea pf

per ini t Vol ure of the f
reéemmeamaw.mw'daer@aﬂ ngﬁhmlmmduhhﬂngtgn(ﬁbﬂlﬂaﬂaﬂﬁtlon
incre the voi d fractlon . However, if the

ef%lﬁ s SFemsed OREEE 9 fiber bed

[09Q®N i Si NG fdﬂa%rxs RAYHREG At QY aTiags HaRidipriesind a1l
about 5 mcrons is reduced to a value sufficient to

avevsia [HGOEtRE, TSRaTs ifxem bfél@dlaaq ke ARAR ical Eiber
%E%@el 'at.tyeanece%&)si:%@(sedo a& HE dre t ONRES xenfed by

noving ‘gas “stream the novi-ng gas
voﬂhmmfca:t}ﬁaesﬁﬂﬂ'eer fdddr snatyo }:Ehldetcmakmdarttyr aidcyreas1ng the

U&§§U|tl ﬁ%y &g?%#%ﬁgdhe%hg?ttln %gﬁ{o&g%$?2ne i ng
fraction) . However, if the bulk den51ty of a bulk-packed or
wound fiber bed comprising fibers having an average
diameter less than about 5 microns is reduced to a value
sufficient to avoid flooding, such fiber beds lack the
mechanical stability necessary to withstand the forces
exerted by the moving gas stream. As a result, the moving
gas stream causes the fibers to shift substantially
resulting in the fiber bed matting and/or channeling as
previously described. Therefore, in practice,
conventionally constructed high efficiency fiber bed
assemblies comprise fiber beds 2 to 6 inches (6 to 15 cm)
thick constructed of fibers having an average fiber
diameter between 5 and 15 microns and having a bulk density

between 5 and 15 1b/ft® (80 and 240 kg/m’)
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conventionally constructed high efficiency fiber bed

assenbl ies conprise fiber beds 2 to 6 inches (6 to 15
weegosohisek constructed of fibers having an avererEs2006/000482

fi ber dianmeter between 5 and 15 microns and having a

bul k density between 5 and 45 | b/ft3 (80 and 240

kg/ nB).[0011] In contrast to fiber beds used in m st
[ooaliijm natmf Ssorsoras wtthers ingreoeais gased iid ensst such as

baghouse, clean roomand breathing filJters, m
eligyjgedstl 1SPHR | PR dhass 19 @%&gvéjt#t%'r aYgeeh as

bagﬁio%{?é ers; el oy 5, Mo aise Ath MR YE EMES-4 NGhasdle fi bers
avindg a dianeter less than 1 mcron. However, these
sudygesfuiflgast lizerslase tharsgulthelerame fRme bite

mst elijmnators.in that the tyhl I i ghed
belqy lﬁ i 70 r AP (YRR elr%/cf ﬂfeat %I%ﬁ&?én %%ﬁ%g%?# ng
disnlddh PREdd Chah es Biceshy Helatevel yhesoal typewunt sgas
liquid aerosols. If used to col|ect Iaq#id aer osol s
g

EiltRys cRist | 919 HRALEEDe AT UF PP DA gt 3 egtLminators
in B.yylﬁ)é.i? atl.ﬂlé(Y encg Uﬁz@% §ij1§‘ éé@fén%)& de 81 §tiekbai patersnd

conpart son, ed mst elimnators are designed
sutPacéd | il coapacat inetgllacyinguapt idi parbicuigheg or only

entraiped in NDVi t
re}§%§Yeﬂ%ds%ﬁé?eapﬁéH??gﬁfdf%égggh%gFggggﬁaatfftﬂged to
cofPBEE NUOYSEY deabpels, Threpf eaeila shboti an thet héquid

probl enms "associated_ with utilizing,sml| di ter
Loafibog Stahos| BEPIBEUBYOFPFPBRECERY ARt LBRF PR BIET s

elaﬁiﬁggér%ho?ﬂ A8k 39?9§ﬁ59§19¥rt88dpﬁE§E éﬂﬁmﬁﬁﬁ@@k@eare
such ot her ggs ITters. [0012] Reentrai nnment of
deﬁmghedted hilgoivd coppbiret Aveilnglgagesuraamisieshel liquid
ownstream face of a fiber_bed i f r abl.em.

enFFﬁéPeﬁeannﬁsPOEFPﬁiﬁ&FoFEES%Wi§§t§8%§?r§§%e§?§|?35%5 bed
whePEr ahbons oehar agt eabteadely ahigkohitduudulsdgdidrg ingdes

or high gas streamvelocities. Satisfactory, salutions
Thevefhics , pRoBLMtERTe tonEhgdBIOPIRBIEN PRGOS Hgﬁ;%r wit

utilizing small diameter fibers in fiber beds of fiber bed
mist eliminators is neither shown nor suggested by the
prior art concerned with such other gas filters.

[0012] Reentrainment of collected liguid by the moving
gas stream at the downstream face of a fiber bed is often a
problem in fiber bed mist eliminator applications,
especially in operations characterized by high liquid
loading rates or high gas stream velocities. Satisfactory
solutions to this problem have included combining a layer
of primary filtration fibers and a layer of drainage fibers
to form a fiber bed. The drainage layer is downstream of
the primary filtration layer and usually comprises fibers
with a larger average diameter than those fibers comprising

the primary filtration layer.



10

15

20

25

30

of primary filtration fibers and a | ayer of drainage
fibers to forma fiber bed. The drainage | ayer is
waelomst43enm of the primary filtration | ayer aneiCT/ESzNNG/§00482
conprises fibers with a | arger average dianeter than
those fibers conprising thegrimary filtration |ayer.d
[0013] Despite their success, fiber bed assenblies of
[oDmB] pri obeaptithatkesevenakedbsadibarabes pesembiligs of
fromshortcomngs in the fiber_bed, Wund fiber bed
th BENOF, BECaPEVEy SELETPy POPHBISOSPAY a PRHLE LA, Eag™
sh¥kteBni gEoahkneCYlibeer beal. | Roshap€ibéke PedV iak@Gendlies
wound around a cylindrical formng screen and back and
arpokvhigpény CrEmEEnhySANSf at RabsEr €8N INPhivh icdqdisr eoughly

cyi&hg&iégg &Hesﬁg?%Oprﬁ%%erggﬁﬁbn%%ywoﬁ %naE%UEBEa

wi nding i s executed correctly, "the resultant wound
cyflihdribaed faymhage ssirgeinf aadnbadkf fedefoesh rlgay fthew
ovegl tEe urface area _of the bed. These_variations are
1e5Ebs it tHE £fEermher SRLSIFREPLAEEy S50 LhoPmth G o8

appRbbeiBrsUnbateneiya Cyliendelr dslengiadayly ¢ it@lcuted
rovi ng. Normal variations in the roving material cause
corffectdyi n§heo resalitant younts SAbsE §Egr 86y, hafviech

si%fnfi%g.gg.n.ﬁ:h %.ilfrfiefr%ﬁrgeftsy i Jhle shiherhed tfhl%r @%ﬂéet Gea
oving.” The non- uniformty iS particularly observe
ofi mheobed .f i Teweskedadiatiingss aekel er relsudknessehe [100k4jent

d,Anoth r di sadvant.age assqci at ed vvifth bul k-afac ed G}and .
IRbdiy-EYber bed FOITILORE EHe THEEd Fb F Sve e tsing
a @ﬁq@.@f@w@&ﬁ RORPitRE Mm@l KaRdbehicaRd iretdHe ddiemd o

t he nmanuf act urer en the fiber bed needs replacenent.
mapsirde 1f camsehdhengowian drc & 1ot temakep s¥itfifiay arite dRaApS
13 WP AlEl %ttr“%ﬁ-b‘ér% AL ANLES SRangealie SPUL TP the
w asse(r%‘ol f/e mist be élvlzﬁﬁ ,{{E] ?%or ?ﬁwe i beerQ{Jed m ste %
rogliingii.natitie terberridamney tie pemriice land yawwserved in

extensi ve down Hll nme. Fiel (;1 ,
wound fiber beds having smaller thicknesses.

[0014] Another disadvantage associated with bulk-packed
and wound fiber bed assemblies is the need to remove the
assemblies from the mist eliminator and return them to the
manufacturer when the fiber bed needs replacement. Aside
from the inconvenience of transporting the heavy support
structure, an interchangeable spare fiber bed assembly must
be available for the fiber bed mist eliminator to be
returned to service and avoid extensive down time. Field
replacement of the fiber bed is hampered by difficulties in
assembling the fiber bed. Considerable skill and time are
required to properly pack new bulk fiber between opposing
support screens so that inhomogeneities in the fiber bed
are minimized, while winding fiber onto a cylindrical
support structure requires extensive machinery. Precast or

preformed fiber bed sections have been used by some

manufacturers but these have suffered from leakage at
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repl acenent of the fiber bed is hanpered by
difficulties in assenbling the fiber bed. Considerable
W@ Riobl74383 time are required to properly pack PEmUBL0K000482
fiber between opposing support screens so that
I nhonogeneities in the fibey bed are mnimzed, while
wi nding fiber onto a cylindrical support structure
3015%%ub&e%eQ&qQﬁ§|veeqaﬂ&um@rﬁxtEheEasﬂdomamnﬁamanai

ber bed sections have b d
A imearag ur 374 ShFEHESo e, FTSTCHY B G |t§’aeké°d€nt in
whidH Yl § 1S ekl dﬂ%gué'e@lﬁerdaﬁ&eeﬂﬂea diiseltd must be shut

1221 ntenance an ustnment. This reduces the
dowpr aguclaineyt yudf tme el iariterianaghisgisl /(e afdjb%ﬁt"l?é&:ﬁ S

(003" o ik D SR P A LSt oS AT

haxﬁin%ﬁlda\tﬁ%k/&%ges fliadr heicaussed idferisdaviien aa:bcavler%ge
fiber dianeter of |ess than about. 5 m crons cannot be

mlqm;cs fFrEE R ylsersi ATt vy B SR Ortd £ ber
corké 3r[}:SO.LUt 3J7 ﬁf&?@%?dd‘ﬂ::(cﬁaeﬂl preeskeing (e.g.,

punc ckness in applicatijons,
neécﬁmupurrtgmmgg)h sfemmatbam @ﬁ@m@ﬁ:yl%a?ﬁﬁﬁl%tlons

reduced.. | f thi hi
reqiRR T G SRR A T I 1 o S pran sy e (pedGbla. 1t

thihber beds oo ehdece 0ﬂib@¢”ﬁ@ﬁ$nW@rsh@@@51bhat1n severe
maxi m ze the fi ber bed surface area

indwaili ¥ bl CTRRCIS f$BELr PURCRT St %*p%¥H%?€?glve£§ §Suld
confh%ngégggﬁfo %héé%?dfﬂ E'&éﬁimﬁéé Yher eibai-nbédl etface

r's an |gh surface area filter forns
ardhainl fagiven Toluneravaigabbéef fereacfibebepegeBist

havi ng i ncreased fibher bed urf e ar
el%ﬁé“%%%?at?ﬂbsc%%?iafﬁ?l%5 B%%gg ? gﬁ?n1ngtg?gkgglggt
wh?fgr@ﬁ§§dfpytggcgggétggahhefénessanEodrhpghcsus§achearea
I ber bed OF THE | NVENTI ON

001
£iaspecfovnst hdappesehingny EREFBAT a hibBeptricledly fiver

beds having increased fiber bed surface area would allow
the operating cost of fiber bed mist eliminators to be
decreased by decreasing the pressure drop across the fiber

bed.

SUMMARY OF THE INVENTION

[0016] In one aspect of the present invention, a fiber
bed assembly for a fiber bed mist eliminator used to remove
aerosols and/or wetted soluble solids from a moving gas
stream generally comprises a fiber bed support having a
wall defining an upstream space and a downstream space.

The wall includes openings therein to permit the gas stream
to move generally freely through the wall from the upstream
space to the downstream space. A fiber bed is supported by
the fiber bed support and generally covers the wall

openings so that the gas stream passes through the fiber
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bed assenbly for a fiber bed mst elimnator used to

renmove aerosols and/or wetted soluble solids froma
worwshg3ghs stream general |y conprises a fi berP@EUS2006/000482

support having a wall defining an upstream space and a

downstream space. The wal | jpncl udes openings therein

to permt the gas streamto nove generally freely

bed MAualy themalle fugbridig uisidean spacadwmdthean space.
downstream space. A fiber bed is supported by

Thef ifodreth b RIGIHL MY ot HIT ovel R feeqegql fecting
mefHRE R ?%e\/r?e!r]lg‘i]fltf%.r&q_%ﬂr{fadﬁ RaSses 1dyFouabE theedle

rromthe upstiream space to the
pu:dﬂvmmﬁméspmrestrmd |tberpmie)®¢1ﬂ$¢¢1gr%\l integrity

C osjte fib bed col.l ect.i nedla

'ﬁﬂgiﬁhbﬁfeﬁF 1 13 eV 0T needt e %ﬁnd% %F% ﬁlréﬁéa
flﬂéﬁfbstéé&@é@ﬂ;é@edorwIpi@@id@céw@tmmegimwgtmyhteo the

fiber bed, and an inner |ayer of need|e unched fibers
fll@&@hsbfr@ct RN t TAER BV HA &R rLRYEF 2P 2R Rghed P EFR The

outt IJ_peé:m?e:gnn@P :!'Eyn% émfé %@nlﬁé@éléaﬁ%ﬁ‘@&d bet ween

e ou and | ayers i s non-needl e phnched
[oiiﬁyjjblgnammmﬁmeras$pmmtcﬁfthbeppeseﬁmtlhﬂ%ﬁﬂtbﬁn:aa
i ber bed co ctin dia stri nb ed t
rineporefore Lo athie MefTa Aoy BRBabt olrbaooe Serfd o
£11006/ 9EQWeEt 80 s UBL BnEehtEs fsem aorrf)wnﬁgegaSrssoéam
The fiber bed is adapted _to generally, cover a sugg
andfeucvereedf sehabhe sEOblifi FAPYr 2f BPV4BHePAP| §LT

£i Q%fﬁc?ﬁglé'gﬁégf ?h@og éné%%f?gg ?5899E Eﬁﬁpé%@pgﬁkucture

ure exce or t roug i ber The fi ber
of beHecali bectilhginatoa Sori gehasalhy bénekgegeﬁépw of the

construction as, sef forth d
G5 BEBPARn pBpuaRoEHEr SEBeEE 5P ERRETREoeRteBE 2t Rhrougn
thd@ £9BReshta.fibae EQQeEObEQCbbmgeﬁEth méﬂna eamipehas

used in making a fiber bed for a fiber m
thel bringageneysédcrBsSEEHEEEORePESsEFE §HHF8r1 Fggdprecedlng

parglubI% solids froma noving

[0018] In yet another aspect of the present invention, a
composite fiber bed collecting media strip can be used in
making a fiber bed for a fiber bed mist eliminator used to
remove aerosols and/or wetted soluble solids from a moving
gas stream. The fiber bed is adapted to generally cover a
support structure of the fiber bed assembly for generally
blocking flow of the gas stream through the support
structure except for through the fiber bed. The composite
fiber bed collecting media strip generally comprises an
outer layer of fibers constructed to provide structural
integrity to the composite fiber bed collecting media
strip. An inner layer of fibers is constructed to provide
structural integrity to the composite fiber bed collecting
media strip. An intermediate layer sandwiched between the

outer and inner layers is more efficient in the removal of
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gas stream The fiber bed is adapted to generally
cover a support structure of the fiber bed assenbly
wo enegeeses al | y bl ocki ng fl ow of the gas streanP€@TUs20061000482
the support structure except for through the fiber
bed. The conposite fiber bedicollecting nmedia strip
generally conprises an outer |ayer of fibers
aerossipuctret ttheprae c&rstmuchanalthentoegret witdo inmer
conposite fiber d collecting.nedia.strip. An inner
Lay858r oftr et thecoRSFFERa LBH JAVES S APt iaraEd £
sebBa8El tiyitho sithe paonpesubent Ber cbedrcalahRet ige: iR, a and
_ Strip. An internedi ate | ayer sandw ched between the
inpgredayRd iSeedrlonapads ans ipseemerigdice ARYioF eetion.
val a ls. fr t e . ;
Lo Aner Byars R e aATP P re Cuter B pher Hyefieion,
a lfapets bae afsaremdd vt doseparfdben eal stirdtp e liimdinadiory veed
outer layer section, and inner_ | ayer sectign a an
to; HFE‘PFF@dia&FQﬁOZLfeP & &ﬁ.ttﬁﬁiofﬁiwesﬁ%l &%ﬁé‘} 2
modIRECHaRf Jthe Rl EeRiralNYe Ronhi sk d ihariead e elpbrt
for "afiber bed mst elimnator used to renove
haydings 8l saddd/IsE indite @ SIOFHTE3F0 ISRFS S °GF & Ry ream
st m er, i fi ; A1
SP g%Fngﬁgévaﬁﬁﬂdé?#%%ﬁ%ggﬁﬁﬁ%gﬁleaé#ggg%gFgﬁg a e the
gagownsicaancs pase gehearaldhyl fivedlydehmpeyii rge tedrleifirom

to permt the gas streamto npve generally freel .
then MBS SATe JRAUS S0 URSEaN SRAGE 1 0 & HoDer bed is
SEDMIIL YD PIRCE iR iRl RebIr %%ﬂp@ér%*abl)’l}f R&svers the

I'ber bed support and generally covers the wal
wadgde gipegsingts tdmatthaie tdws s Sdmaeas QS S9F duyPuHe the

fib ' h
£fi Iereﬁoe%eqlo%\ﬂ&{'gf.xfc{frge@%el %g%é&%go@m gcsé gcnﬁg%lownstream

ownstTeam sp el ongate
spadear Ilmak dhideacthaty eedia sster ign verlapped @il e

fiber bed support in multiple t t_|east f
QG T 1o Bl BrRP RS (bl THET 16 DePOT™

irf YhieGding B, S iRdst IR ald wild atuaid atcdeaisig
some of the turns overlap

along a spiral path. The fiber bed collecting media strip

is generally flat and at least some of the turns overlap
adjacent turns.

[0020] In a further aspect of the present invention, a
fiber bed assembly for a fiber bed mist eliminator used to
remove aerosols and/or wetted soluble solids from a moving
gas stream generally comprises a fiber bed support having a
wall defining an upstream space and a downstream space.

The wall includes openings therein to permit the gas stream
to move generally freely through the wall from the upstream
space to the downstream space. A fiber bed is supported by
the fiber bed support and generally covers the wall
openings so that the gas stream passes through the fiber
bed moving from the upstream space to the downstream space.

The fiber bed comprises an elongate fiber bed collecting
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adj acent turns. [0020] In a further aspect of the

present invention, a fiber bed assenbly for a fiber
whewoeni4s83 el i mi nator used to renpove aerosol s apdr/U82006/000482

wetted soluble solids froma noving gas stream

general |y conprises a fibensbed support having a wall
defining an upstream space and a downstream space. The
med¥d! lstiig weappRReRiEnhd hekeifited pedmsturdartgas At least

stream to nove generally freely thrqugh the |1 from
sonehefu sdier samnspasdeans! EHOodn S &3 %ﬁéé‘é 3RS jgfprleast

bed d s.su te t fq- e ort - :
SOMFerr rzﬁ ey@%%%lesr g)‘{%ela{kbzlaldj%%rﬁﬁng:%t hapfrgtrhﬁ)étegrénsedlate
draSiieRMIpasses o Nomted e thidser dsE@armt gifmomt Hde

__upstream space to the downst.ream space . The fiber bed
£ikeghiacs €9 g R \g%rlt?e'd col I ectingnedia strip

rod¥@prred @y und 1t he fikalebeduppel tH peasinisone of
_ the _turns ex.tend along a spiral path, and at Ieagt
imsorE @f, the ithemndasd et Hdinnatia Finstp ggn be used

. i ntermedi afy ' s | t
o L 0 o0o] o ok it b pmtty o wass
to Stdndpre [ doldn std/dr avdiredhesosipeetsot idnef PR s Nt

in tion, fib bed | | ' ' '
ot T T 0erbeS L S 18 TR 542 Gaobeny

co@é]r %%ﬁﬁof‘@ gl 1+Qc £ GRBVEE B OSPlse At @rmivet t ediminator
sol u | e solids frpma nmovi ng as stream The fi ber. bed
fo::ﬁgagi@?bugﬂgl@@neml £y0¢ ovkrthe sIpPof EreRruthEPRID the
e fiber bed m i M nat gener ak bleaki n
SURPILF o?tjflﬁ%tléﬁes %tt“r:e #nn%ﬁ?o% &? ré %gpg!}%ggt jroﬁgt ur'ghe
Figxsepdaf os11beoigy hbéidi beripedendhellybepmpedses an

collecting media stri enerally c rpse ngat
R e M R AR e
a2ebb0B Lhe - JRVERE 88%iar §am siheast ri phiesssirzpdibosized
covering the support Structure by w appi ng around thgh
e

fosuppuetingr bbeusepPpPArFUPEFPFEVES ePYaHﬁPH@gFQr pLoungy

su%%ggg structure in multiple overlapping turns. The strip
has opposite, generally flat faces, at least one of the
faces having an alignment marking thereon positioned for
aligning the overlap of an adjacent turn of the strip.
[0022] In another aspect of the present invention, a
fiber bed used for a fiber bed mist eliminator used to
remove aerosols and/or wetted soluble solids from a moving
gas stream is adapted to generally'cover a support
structure of the mist eliminator for generally blocking
flow of the gas stream through the support structure except
for through the fiber bed. The fiber bed has a compressed
thickness of about 0. 6 inches (1.5 cm). The fiber bed
also has a collecting media strip constructed to remove at
least about 99.09% of aerosol particles having a size of
0.3 microns from a gas stream having a loading of 2.7 "9/¢°

(95 ™/.3) of a polyalpha-olefin oil and moving at a velocity
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has opposite, generally flat faces, at |east one of
the faces having an alignment narking thereon
weomshiesed for aligning the overlap of an adjBCENS2006/000482
turn of the strip. [0022] In another aspect of the
present invention, a fiber fyed used for a fiber bed
m st elimnator used to renove aerosols and/or wetted
of satboit |85|§0féék5 peomMmBnuoyi (08 gasmsteeanpés milapted. t oThe
general ly cover a support. structure of the m st
PTes s faterr f%?rcg%%e?lgg | 9118%&?%1% @W%fte‘?%% ghsSqual to

abét&{eff‘ihir%‘kg@st@@ WP {2 ShEugbaly e except for

t hrough the fiber bed. The fiber bed has a_conpressed

[0023Lknesk Bibeoerdoforeai fithes padsmisy eliRinpfeerused
bed al so_has 0 i.ng_pedia | P.C c t

co Eamte et TeadtS i bho o bhea =gl B PaR Tl T ' 2

mobddNgag8 Stz€anfid. Sdapteansof yeneaahay soveanmhauppgrt
a loading of 2 .7 nB/ft3

] (95 Ln8 f )
StRrVArBHAE o THobi P LRI REOF CEOL! Sang ErbLY L baPokiBE:

£134 EfeﬁhgeéagjQHf@a&1§h90ﬁ§heﬁﬁep§ﬁpﬂbﬂﬁtQirucEﬁQe except
pressure drop across the fiber bed I's | ess than or

foequhkoughabbet £1ket badhesThe Raber pgd7Bagrpg) compressed

.0@23% A %ib r ge? for. i?er bed_m s | {,anat or
th&g Hers ¢ n%@%u e os§|%%5%8 o#lmgthh sgﬁug e %blids
collleatangomMedgagasripr eansicguadapt ed tremgererndl [pastvepout
a support structure of the mst elim.nator for, .
99gEREr BF| §eBPEEKi RGTFEEWST PAKATHad StF&afttt Ar dulit oERES
frfi;ﬁpao%sséwggﬂf BafX6ePh fekdtiRgowgh it Bemd i ber (beds/ ®) of
e frber bed has a conpressed thickness of about O .
a foilgehpbal®16fin) cahdands mevisdl ast enyeredil&Ysof gout
constructed to_renove at | t ut . % oftmae
23p&r F@Ie?eﬁayﬂﬁﬁ%g é?zg gF%%if %?%r%ﬁg%F%gﬁ1angéﬁﬁ%%sure
dr%%r %@%F@V:th% aillo@aduoa@ dfs LeSsmyhait o E6raiy/tca a®put
of a polyal pha-olef in oil_ and novin [
2 .4bagc esyofpwater (0.60 kPa%. g at a velocity of
[0024] A fiber bed assembly for a fiber bed mist
eliminator used to remove aerosols and/or wetted soluble
solids from a moving gas stream generally comprises a fiber
bed support having a wall defining an upstream space and a
downstream space. The wall includes openings therein to
permit the gas stream to move generally freely through the
wall from the upstream space to the downstream space. A
fiber bed is supported by the fiber bed support and
generally covers the wall openings so that the gas stream
passes through the fiber bed moving from the upstream space
to the downstream space. The fiber bed comprises a
composite fiber bed collecting media strip including a
first layer of needle punched fibers constructed to provide
structural integrity to the fiber bed. A collection layer

supported by the first layer is non-needle punched.
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23.4 feet per mnute (7.1 nmeters per mnute) . The

pressure drop across the fiber bed is |less than or
weouwal74383 about 2.4 inches of water (0.60 kPa)PCT/PSIR6§00482

A fiber bed assenbly for a fiber bed m st elimnator

used to renove aerosols and/sor wetted sol ubl e solids

froma noving gas stream generally conprises a fiber
[0028A SUPRSYHeBH Gtk wald fefiudday Gfh tipstgesspspace
_and a downstream space. The wal | includes openings
invendriem vl hdriin R tg APRATIM 3 gy PHPeh e fied out

he{%fﬁﬁ Ldrough the wall fromthe upstream space to the
ownstream space. A fiber bed is supported by the

fiber bed support and generally covers the wal
openin t passes through the
=R GG B U LR cam space 1o the
[o@wnst r e@re spRcEs d hsefdhedt bed sonpribes @l bohposot ewith

fiber bed collecting nedia strip including a first
a pQ@@#O@fOﬁe%d¢%n%nﬁh#ﬁﬁp$i@%ﬁ%e%o%§?YuE?e%h?% %rg%P%E bed

as$é$$¥§u5§|tﬂ?tﬁﬁ%ﬁté?#&?ﬂg@oéi@gﬁsgfgct@dcgéégﬁéiﬁg to
ayer’ supporte y the first layer is non-needle
theupchedi p0O25f Aherpobjact siaventeanures of the

. : T . _
085 bt ed BHE- nbr o il | TS B SR BESERY BTN DR gt ERCE
bePRAVENES1{,0026] FIG 1 is a perspective of a mist

elimnator with a portion of a tank thereof broken
[0eR8) to ERGw a iFbeR del2RESEnbfyaghephary gproical

ellmnato 0 C FDO0.kort Be princi pl es of
ooShLIpnaEChErasheyhed agssehpuakoptle B!l oo,
[opeolpect Fre.of iheahi belabgddapeesbeytifo02fgtheFEdbeg

oot papegbh TS gy e L EE SRy SEELORBl Buer
be8nbar g8d pehspestivassbmbhg;fi ber

[0030] FIG. 5A is a cross section of a fiber bed
collecting media strip used to form the fiber bed;

[0031] FIG. 5B is a cross section of a modified fiber
bed collecting media strip;

[0032] FIG. 5C is a perspective of a pleated fiber bed
collecting media strip;

[0033] FIG. 6A is a fragmentary elevation of a flat side
of the fiber bed collecting media strip;

[0034] FIG. 6B is a fragmentary elevation of a tapered
end of the fiber bed collecting media strip;

[0035] FIG. 7 is an enlarged, fragmentary vertical
section of a fiber bed assembly similar to Fig. 3 but
showing a first modified fiber bed for use with a reverse
flow mist eliminator;

[0036] FIG. 8 is an enlarged, fragmentary vertical
section of a fiber bed assembly similar to Fig. 3 but

showing a second modified fiber bed;
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bed assenbly with an outer screen renoved to show a
fiber bed of the fiber bed assenbly; [0030] FIG 5A is
w@2@po3s8secti on of a fiber bed coll ecting nmedPEI/E5200§000482
used to formthe fiber bed; [0031] FIG 5B is a cross
section of a nodified fiberisbed collecting nedia
strip; [0032] FIG 5Cis a perspective of a pleated
[od3fier beteold edd idig amdimyest,r ifradmidPrF@ritadls a
fragnmentary el evation of a flat, side of the fiber bed
seqidiare@f iy kA R8T i35 SIS BHGABES &P P%ut
g&fmapttq{ﬁ/ Elayatd iy of et apated end of the fiber
Shc{)w([el co Iectlf ng nedi a st rli p; [0035] FIG 7 is an .
[008]ar gedEIq r el aty amkaiged. sEAIeRNEArE Y9 HetChed
assenbly sim.lar to. Fig. to Shew [ LSty put
Seqigfitt i ?ijg}e]?elf)e]%e§ oarsgsues“éo th & re€g‘?§eﬁ+$bw m St
shbidd nat esur{©0godifidd Giket soad; enl ar ged,

fragnentary vertical section of fiber, bed ass,éenbli/
[0G3Hh | ar FEGFi HL B5 R %%@ga g’é%%‘ﬂ%ln%]anY%]a t5%er
A 0087 Elfer Sobs 20sanbey Oechni {sagmBNEagy yephi cal
afi

S€Section o er bed assenbly simlar to Fig. 3 but
sheiniovwg g £l £ b rodbi¢d efiilp¢bdpeded; [0038] FIG 10 is
an_enl ar , agnent ar ical secti of ra-f LD
L e e TS R
pedDdbiicdtihhenehed; s£0039] FIG 11 is an enl arged,
fragnentary vertical section of a fiber bed as§eg‘o§:¥ll of
[0tk] | ar FEGFi §3 3spat LERGUPRERAYT PPERPREGTY Pl f Pher

> PRRer eI Ear n ety p JDobai] PTG 15'i 0 a
[obe2pnent BLE. pasdpest avbableashewliing performance results
of a conventional fiber bed;

[0043] FIG. 14B is a table showing performance of a
fiber bed of the present invention; and

[0044] FIC 15 is a table showing performance of fiber
beds of the present invention.

[0045] Corresponding reference characters indicate

corresponding parts throughout the several views of the

drawings.
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a sheet of multiple fiber bed nedia joined together;
[0042] FIG 14A is a table show ng pJerforrmncg resuits
wotosoTosyent i onal fiber bed; [0043] FIG 14B PGI/ES2006/000482
tabl e showi ng performance of a fiber bed of the
present invention; and [0044] FIG 15 is a table

vvvvv

showi ng perforrmnce of fiber beds o f the present

bETh&é%Bt bggCR&Q%@}q Correspondi ng reference characters
cate correspondi ng parts thrqughout the several

[o0gisdws oRefherdngwineys toDEha CEPVBESERPRT G PEE4E1U1aT
to pagt 3" A QSRR NABARAdCE BRI di01) s

| m nat or i cated "general I'y at
of lt&eOEybiée ttmame dalwtbecqﬂab:@qolmadha i lichve Jinswdf e Sé?fream

a st f
of méq%?;‘%&qv%%r%ﬁ%ﬁ e Pratsal Yy [l 1as £xom

the® LJIPe%.‘?J Ut Ol e R thamiagdardd o athe type that
application for use in gas streans having a liquid

hasae@“austolr lcucEL@mt alfpl(zezap“emralﬂqr WRS &1 1Y J”Eear“i‘%&ad’ ing &
SO artl
11(}1@?8 <f %{%?egrgvg%eam%%%@ké'%ré R 1liquid

_ mst elimnator 1
aetdHI LGRSt dIANK Hapenes ad | yubnnidioa el z) 3tC) e e eed

ble lid
eoermuable {13 5 seal gl S Sl o1 A0, o can
(g&@ﬁaell%"!%ci‘iéhti&? é@n% G4k vhgles ntétﬁoxtr@mkel ntd BN

upper | oner chanber 11. The gas strga
seau?ayngahissatftmitn@cﬂ:eWO’vm edlbe? 4h0%® FReCRFPeFoP ©

taﬁglajm)ﬁgarbrll ni%rt?tlr'\]égrlf. ?aéggé% nt}f?u 13 efet bgnrnaul ar

es a gas stream
aitnhet dfe fesnk ecotyi g apsér eanawbeyag hndededowRth
aerosol and/or wetted soluble solid

chanbgbekl 11 BRet HRSt 8RKSAENYEY p§§§efgégtgpéhfo%8¥eéhamber

ean

lli%éﬁgg%og§#§£ %%a?%g?l9'9n§9nHHBbﬁ§hlanéhtbrthelamerof
the annular mounting plate 7. The tank 3 includes a gas
stream inlet 15 for receiving a stream of gas ladened with
aerosol and/or wetted soluble solids into the lower chamber
11 of the tank, and a filtered, clean gas stream outlet 17
in fluid communication with the upper chamber 2 in the tank
to permit filtered, clean gas to pass out of the mist
eliminator 1 to an exhaust or other processing equipment
(not shown) .

[0047] A fiber bed assembly, indicated generally at 19,
is located in the lower chamber 11 of the tank 3 and has a
generally tubular shape with a closed bottom and an open
top. The filter bed assembly 19 is sealingly mounted on
the mounting plate 7 so that an open top of the filter bed
assembly is in registration with the center hole 13 of the
mounting plate. Gas cannot flow from the lower chamber 11
to the upper chamber 9 unless it passes through the fiber

bed assembly 19. The mounting plate 7 supports the filter
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to permt filtered, clean gas to pass out of the m st
elimnator 1 to an exhaust or other processing
weouwspresss (not shown) . [0047] A fiber bed asBemNbE3006/000482
i ndicated generally at 19, is located in the |ower
chanber 11 of the tank 3 amg has a generally tubular
shape with a closed bottom and an open top. The filter

bedetasgenbllw L8 tisisamé nglk My echan the fHiolingT iged

plate 7 so that an_ open top of the fi]t b nbl
asgenhly hafigst (WD v htl?%g“%lé‘hftwg I aet%ls g’ﬁ“? ﬁil Br Ybed

as%%&%%#{%%ﬁgéﬂéia(%gk pdAvediode the tivesetbadber

e upper charber unl ess it passes through the,
and/dervdistedsseintile 1901l ike foemt iy Ratetreadpppdrtch 18

the filterbe senbl i thin, the,t . h
ardlifed {4 SREAARNY et (B REph i e
thdl Bé€sond her fithert gl asdeabhy offoVesubdyeandhoghwetted

ercent age_of the aerospl and/ tt I '
sof ol (e R ST ot SORLER T2 6r 3T e L ST HERbOR: BFof

bo bentdpkede - cdhdrain pipe 21 near the bottomof the
%aﬁﬂ gﬁdralns J?f | i quids and/or wetted sol ubl e and
[0048F0l vethsolltssthatedreisbl pbinegatart heoboFigm &f is 2

the tapk. [004 The il lus t i . e} nlpat
foﬁyﬁ?élg¥gwa9¥or ?%l?goﬁﬁgﬁé?hggaghéiéﬁg#gkeﬁfg{I% 2
a18bi Rh8RHOfo hivéSaalevekpewiloe hage alimisaserf |(pwt

m st elimnator (not sh . '
shewper bERe oFOPﬁE“(TPEGéiSDE‘g\‘I’\EI) BWERPEE BFRnPRAFBE REPFIBE
£146SGEL Fgliﬂiﬁgfér'ﬂiiﬁlﬁéiGESEQiEEQ-fﬁrthéﬁtip relation

genera speaking the flow of the gas streamis
toOppgsi Ve bhe feoerably Speakiodf kb flsw efi MRadsf as

shown,in Fig. .1l . Thu th
SCERRBLAR RRBOSASE bREn A8k GRabedoEHar gt Lot Bamcout | o
e1lhightbbeaBl shoghi Ahnatier. 1.of Thug,| théhgagas tweald would

crpane thiough ot bas becn Soilghatad THR G L8N o
outlet 17 of the mist eliminator 1 of Fig.l. The gas would
pass into the fiber bed assembly 19 through the center hole
13 of the mounting plate 7 and open top of the fiber bed
assembly. The gas would then pass radially outwardly
through the fiber bed assembly 19 and out through the gas
stream inlet 15. Liquid and wetted or dissolved soluble
solids captured by the fiber bed assembly 19 would be
drained from the outside of the assembly into the bottom of
the tank 3 in a reverse flow mist eliminator and removed by
something like the tank drain pipe 21. It will be
understood that the present invention applies to both
forward and reverse flow mist eliminators.

[0049] Referring now also to Figs. 2-4, fiber bed
assembly 19 of the forward flow mist eliminator 1 includes
a drain leg 25 that is spaced above the bottom of the tank

3. The drain leg 25 comprises a drain tube 25A, a circular
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13 of the nmounting plate 7 and open top of the fiber

bed assenbly. The gas woul d then pass radially
wouicsar4By t hrough the fiber bed assenbly 19 apdI/us1006/000482

through the gas streaminlet 15 . Liquid and wetted or

di ssol ved sol ubl e solids captured by the fiber bed

bot?%ﬁlwﬁf‘i'alée' @ t Begbat pamsaket hect arkctdihga thevergse the
m st elimnator and renoved by sonething like the
drauanvcuaueauamdpuopenzng Pt WY bekteRdéletSod At PArEade

resent |nven I :
250 DGR SR e 3 F%&Z&f@%EPI%PTESFﬁﬁiﬁ%f-2%- o
andFigdS-t iZlds fziela@vdaedmse:m yakd sofreehre Myoroler  tegbed

m st el im nator
assgFRded %ové“r{%éldb’g%{)urﬁf"ﬁ%et 3 Ie SR giraln s

sol%?gp e?cﬁéecﬁ ¥ Bk WREAPAE a1 r&tﬁmrﬂocﬁﬁmmmmm
a passage 25C extendi ng through the drain

thricuiesh ainh:apem:mag 24t t e botem PTRae At PasSige HEeen
(oA NG ELS Il B0 N GAlC ORI ) Al up

ennved romt he ‘gas eam by the fiber
fr&@ctr?éa@ﬁﬁdm BlatT s i i the nbwet eyl p)'katz;ﬁ sz:,om@oare
soluble solids collected in_t bottonwi k 3

Conﬂﬁﬁﬁﬁ%ﬁ%k%yt%ﬁ%ﬂﬁﬂ?@ﬂ%ﬂrF?ﬁ M SRRCTher % screen and
ﬁé&'ﬂtﬂ%l ?’?ée] {generahd Yohreh catesed 27, amgl 2Onstitute

respecti xtend up fromthe botton1p|ate 25B to
a walsl rmmnumglqolmterazte@\derabedem‘énw%ﬁ?@a%?’i%%g%’a

1néékp%%{§$o&%$ aced ;S&% Lofy @?%ﬁfﬁttﬂgl mnéPesbeSﬁ 217

constitute a wa
fréﬁ'&ﬁtéﬁ&@ﬂl@ﬁbO@pﬁeﬂéamhaspsepaBatesthnnlhhert@nk 3 but

(downstream) space 31 thin_th
ou@ml@gtbheo;nmﬁﬁs%g@%ﬁy“% aceTsavid inpR RASEARRCY BORE

nQULS #enbheptn Sﬁ £{1€€8d21 Enwi| d 1
€ % % ?h% ga?% ehs e constrﬁc%eg Inw%?ﬁe?eagyghao g
a Baughg sokgenm erngbeSSCEQEh Wﬁth@u§cﬂéﬁﬂft&PGhSHPm the

departing fromt
scopg of ge reseng invention. The inner and outer

screens 27, 29 are of a generally mesh construction so that
they each define relatively large openings that would
permit the gas stream Lo move generally freely though the
inner and outer screens between the interior space 31 and
the exterior space 33. The screens 27, 29 are connected to
an annular flange 34 which is disposed on the top side of
the annular mounting plate 7. The annular flange 34 is
attached to the mounting plate 7 and supports the screens
27, 29 and drain leg 25. In the illustrated embodiment,
the inner screen 27, outer screen 29 and annular flange 34
comprise a fiber bed support. It igs to be understood that
other constructions for supporting a fiber bed may be used
without departing from the scope of the present invention.
foo50] A fiber bed (generally indicated at 35) of the

fiber bed assembly 19 is located in the radial space
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scope of the present invention. The inner and outer
screens 27, 29 are of a generally nesh construction so
W bab/014383 each define relatively |arge openi NBST/UBZI6/000482
would permt the gas streamto nove generally freely
;hough t he i nner and outer 1§creens between the
interior space 31 and the exterior space 33. The
bet“%%e%e%é&m?e% aff cmeacteddemsarmnmd amd | ange 34

ich is disposed on the top sjde of th I
suhﬁt@mtmﬁ?g}lm eI thﬁwépaw?uf) qua’Or‘?cfeS éﬁ*ﬁagﬁﬁr{aﬂé‘@ﬁe&n

thetzg, %gal nli{}%@ &€ Jh AN SRPMISE (s S AR khe

I'n the illustrated enbodi nent,
£ i Hre Hethero SwoweenER5 iﬂlﬂ Erxtaytionn SBem® arfzgunding

fI ange iﬁﬁoﬁ%ﬂ‘@ﬁi toc fﬁ rugil (#g?;éogaéé 15 JA P the

supporting a

flﬂéxb%eci’ee{jsé@fb{bi&e usesd mig hout. demas tfitgeof rioed t3@ ST ope
of the present invention. [0050] A fiber

g er(legaﬂdrlal tybulrir chit ethane 3519 APEFREFVYHbY %ee%l%% bl y
oppgkite | Q6L el Ztghé Noladi Al SPACEDPLAREN:S hend Nt cind

screens stantially fills the space
platyl TsRess the @mmngsgumtm g cwapensnewn t at thege gal

sfream nmust_ pass, th b b
Or@%ﬁ@%&t%k%%} aE%eggggu??oﬁ%%?ngé? &Q?%ggngﬁ%££Q§7the
£15S5850h Y14 0f wﬁlhgt EFORI tBPasL Stivit Epace he3 f Lhethbe’dank

assenbly (see Fig. 1) The fiber bed 35
3 tabubher inheshapespade optr at ARePyORIAFEd a?hgﬁgig

ends, to th n t d
£1585 08, heTaParbhonegLa; edidy 9éﬁ%&ﬁ§%§°%ﬁ§229§?aeat
37prﬁsnaé¢dskbltokm phetaof betﬁabegabedoéé nofspppassseen

the fiber bed
in Reot ahk SheoTtheri HEd Forepheadstentn Ssifoee Yo' "
" QSEéEaE£¥1§|§&1Ebbeu @deaahaeihlagsp&daa atoupd the

genera y indicated at 37, is used to formp

inhebeschedn3s’ . As Thesendeefti Fhpi §1bgT, bFHeCPﬁESFgﬁgg

megla S %&Bg3qe% %e%tEhpw§at5°%ubstant1ally to a point. An

edge 38 of the taper (see Fig. 6B) is positioned to extend
circumferentially at one end of the inner screen 27 and
thereby sets the angle of the spiral. The wrapping is
carried out so that adjacent turns 39 of the fiber bed
collecting media strip 37 overlap each other. Additional
pieces 36 of the fiber bed collecting media strlp 37 may be
applied at the ends of the fiber bed 35 or elsewhere as
needed to form a continuous fiber bed surface completely
covering the inner screen 27. FoOr example, the additional
pieces 36 of the fiber bed collecting media strip can be
wrapped in a circle (rather than a spiral) next to the ends
of the inner and outer screens 27, 29 to fully cover the
ends. Glass roving (not shown) may also be used at the
ends of the fiber bed 35 to assure sufficient gas sealing.

Tt will be understood that a fiber bed may be formed other
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"pocket strip filter") is wound in a spiral around the

i nner screen 27. The ends of the fiber bed collecting
wore@oa74383 i p 37 taper in width substantially tBCHUS2006/000482

poi nt. An edge 38 of the taper (see Fig. 6B) is

positioned to extend circunfperentially at one end of

the i'nner screen 27 and thereby sets the angle of the
thaiPidiAlz SHE- ARRIEGrd thiGardte ke SOF thied wieh eaent

turns 39 of the fi'ber bed collecting nedia strip 37
invengricp edr @xmwpledd tHihe e 5E ke FHEned Ry @

bed. col l.ect i.n 1, St £y Yo P APRL L R @ o tdherd
YIRSy ﬁteu]?]gb%fd%g% %%Bégrr ye? sewhere as <‘lr’1eededat o T
hav¥0idn=a Wwialth nepusl f tderhddte syt e Torplmtef yand outer
covering the inner screen 27. For exanple, the

SCERRIIY i vhal2Di eces 36 of the fiber bed collecting nedia

[os8{) P cal &%éfﬁé?@eﬁa§@ra4fiIé%ﬁtédab@EWeéﬁaﬂha wrapped
spirtal) next to The ends of the inner and outer

filser deed @7lleotingfuedia covelp the ¥wdsthey RS oFFRgen 27
(not_shown). nm . pe e ivihesbibsl

(Fidg 35 19° %‘é%%/efé‘g\ghgc?@%te‘g%g%eggg iﬂg.éslgtvwi T be

sol@er stendeibat Befli bellbetingymedisoshedpoahdr thanspyrts

iral ithin th t .
Chenvent L DRBFORYAREES PP Rered et cEaF (aRRLPEPTa B,
thé?ﬁgﬂliﬁ%é&gé bybesiaf gt-henf ihee bed eptbeehbngankdsa (Fig.
Strrp a

avin wi dth equal to the height of the inner
1) andTbet drasvagendag@r 20. cpvess] tAcdrBEAEGe SKAFELOF1

| gcat ed_bet ween_t he ed-fib bed ; ChibRe ARl @hat
sugfRPn S5 ER CRECPRorCon 8dn 29 PG A} earsee. o
arhifyi drasdywehtied ansdi peohiedisgl gbketsobipgs fthypugh 1t

fiber bed collecting nedia stri nd transport,
mayobehasget £6i &het REANEEF QgegSEEOr gPa% en&E&&%%QBted

em%Eﬁgﬁggt?a§§%%§a§?Cl%@e§r@ﬁnmbybﬁeziékbnt@etﬁ&aﬂm@@eS

ai nage | ayer 41 covers the entire
lagstrer ddscdmskdcd sofcor-esignes FefeeRAEENLANPSsui% £51%a 070
angaaéah%k9agétthe disclosures of which are incorporated
herein by reference.

[0052] The outer screen 29 is applied over the wrapped
fiber bed collecting media strip 37 on the inner screen 27,
and compresses the wrap to seal the joints between
adjacent, overlapping turns 39 of the fiber bed collecting
media strip, as shown in Fig. 3. Each of the inner and
outer screens 27, 29 are formed by an array of vertical
wires (45 and 49, respectively) and horizontal wires (47
and 51, respectively) that are joined together where they
overlap each other. The horizontal wires 47 of the inner
screen 27 are located on the exteriors of the vertical
wires 45 of the inner screen. The horizontal wires 51 of
the outer screen 29 are located on the interiors of the

vertical wires 49 of the outer screen. The locations of

the horizontal wires of the inner screen 27 and outer
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drains freely while also permtting gas to pass
through it nmay be used for the drainage |ayer 41. In
W b@oior438xt r at ed enbodi nent, drai nage | ayer 41pP@EYS1966/000482
i ke the drainage | ayers disclosed is co-assigned U. S.
Pat ent Nos . 4,086,070 andjf, 24 9,918, the disclosures
of which are incorporated herein by reference. [0052]
scrggﬁ 94t gheSEhAENGRP S sapphbed aveththénweapped oulter

bed collecting nmedia strip 37 on the mgg screen. 27,
screnuscelpr 8ssasIeHe r &bt §1§§§I beRe 2ESERPL Yod e &t

hor&%kp%g thgggr %p%Tth%u %ﬁe%gs@&e%&ea&be%rQﬁ@ally

nmhastn p, as shown in Fig. 3 . Each of
of flee |f|3‘@elr tajed homtezmr&carleengeﬁ S5129fatéef YRET IRFTAFD -

array of vertical w.res ( ctd
Theh HOrAFRRER Wi eSS 47 a%&'é%ere%§ﬁgbtlve %§ fﬁ%%%%fgﬁg
poil®ish@that0gefner qehaicd ddhashed i cemili tot ke .thkhefiber

orizontal wires 47 of the inner screen Zzﬁfre | ocat ed
bedor 5.he Tiet @rliteraadting @nramgemantiqfe LV 13RS

..Scre h I 4t QUtLImSRHLEN 29
Wit %%gcasﬁeg et%gdﬁeﬁtfel\:ﬂléolfgo%l ﬁe rglg)rt i cal wWires 49
undaﬂatdﬁngotdcﬁffmmoﬂmlatomum@ ofrithec o ri e d‘Ped

W res of the inner screen 27. .and out e
and gl drted s SaHHe TAsT] RO His?™ 4 cff ﬁa}cl'[@léslcl:]fz%% ar e
ag AN dub dthatidery hedl aiss efiner 1ed t heFhgure ont

wres 47 of the inner screen are verticall offiet
drdwioma Hel hegtoadir athe FEkes P IhelButle? %‘&Flé% The

horizont,al 4 f Q€ H0s AR hOT BV Pi BSh  The
éﬁ?ﬂ% H%&?ﬁ%%ﬁl %e%?%%%ggéﬁe functionality of the

ouéépegczb@@haﬁsa Jhepeé s eenathagt Hpenrgedreht againet the
hori zontal wires 47

1n%@#ﬁﬁ$%&e%n%bl%?l%ba%bif?gLfgél% ?ﬁa$ ?ﬁg §éaFnEQt§een

aaldeht rﬁ§d39ngfh@hg EibéA EéQUéﬁlyetnlp;S;gdma ahgip
articularly against novenent aX|aIIy of the flgge fiber
37bedotkegusemBlax views (Figs. 7-11) 1llustrate
bed schematically (as it might appear prior to compression
by the outer screen 29).
[0053] The fiber bed collecting media strip 37
preferably has a composite structure including an inner
layer 57, and outer layer 59 and an intermediate layer 61
sandwiched between the inner and outer layers (Fig. 5A).
The inner and outer layers 57, 59 are formed of a fibrous
material which exhibits good strength characteristics, but
may be less efficient in removing aerosols and/or wetted
soluble solids from the gas stream. The intermediate layer
61 is also formed of a fibrous material that is highly
efficient in removing aerosols and/or wetted soluble solids
from the gas stream, but has lesser strength than the inner
and outer layers 57, 59. For example, the inner and outer

layers can be needle punched, while the intermediate layer

61 is not needle punched. Thus, the intermediate layer 61
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drawn to illustrate the fiber bed 35 in its actua
condi ti on between the inner and outer screens 27, 29.
Wab@6out3es screen 29 conpresses the fiber bed BGI/US2006/000482
agai nst the inner screen 27 to stabilize the fiber bed
gpd seal Dbetween adjacent $urns 39 of the fiber bed
colfTecting nedia strip 37. Oher simlar views (Figs.

;;-Eré%) klgﬂgt&?E@oﬁ@fnﬁh@@ésbQSu@ﬁhgﬁﬂmhyabéycéaseﬂtby

appear prior to conpression by the outer
neeame) punfBO68) Thetf c@uldbﬁaozféfiﬁem %P\@WnﬁaFQ $PFi B?‘??gas

prefera has te_s C
s Fo e S RarBTBRRE, FpolBueluigr, kS atoed oo,
outl(a@@é.y@%ss andwsehednbbte\madet bé Bnyesuatdbdet ELLRWEr s

5A) . Th
matboraid hck PROEGINLRacN 36 catkec RUBEReR PO ouRH glass
flbég FaQt %v%ﬁ%%%e &hsﬁ;&ﬁ% c%ht&@w fhen gshinef Masivaritle n

novi ng aerosols and/or wetted sol uble solids from
Corpb&aga;snstorfeMVEhre Cotlommsid -at @qWeF“a@f— 1? &Fe

o JHIES 2 HPSRUPRTEL) a8 iy atdas e

mette ubl e solids from
mat%h%ﬁﬁ%iéﬂﬂéﬁﬁﬁodNMbﬂmysMaﬁumﬂiemnwﬂhﬁIEQQM%TtHﬁQ|mﬁﬁﬁ

and outer |ayers 57 59 For e I
e T b Tant e
£i1 Al € Ry e tfélrrﬂeiir&ﬂ nead e puneliede Thitsy
* q{ermaglg ate ayern 6182 212 |es free od;fIL any N the

exadﬂ;ﬂmr)]ntJmLBMEegl(mrfleksemasa%e Aif Y iyl Ry from Johns
punchi t hat_.coul d .prov f
MarSty e R he THDaS 50 HEY Ber Thar) roar
meﬁf@l&bﬂ 14 S ef Sod , bt Diay. beDepeied Dig anyor Ut rabl e

f1brous naterlal such as ECOVAT 300
parnnwww@m PREECE 1R n%?eaE%F?H%?gl?ﬁge %%gcougg

fro @%§yéléféggrpgg§£|@@tgf Denver, Cblorado

[0054] The fibers in the inner and outer layers 57, 59
of the fiber bed collecting media strip 37 may have, for
example, average diameters of about 6 to 8 microns Or more.
The fibers in the intermediate layer are preferably
smaller, such as about 5 microns or less in average
diameter. More preferably, the fibers in the intermediate
layer 61 have an average diameter of about 4 microns Or
less. However, it is to be understood that fibers in the
intermediate layer 61 which have the same or greater
average diameter than fibers forming the inner and outer
layers 57, 59 may be used within the scope of the present
invention. Preferably the fibers used are long staple
fibers (e.g., 0.25 inches to 6 inches or 0.6 cm to 15 cm)
that are not chemically bonded. Instead, the fibers are
sufficiently entangled or fixed to form a stable bed when
mounted on the mist eliminator. The fibers should be

durable under process conditions and preferably are not
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possi bl e, such as ECOVAT 180 scrimreinforced gl ass
fiber mats avail able from Johns Manville. The ECOVAT
waenee383 are t hi nner than the ECOVAT 300 nat sSPEDUSH06/000482
nore conpact fiber bed 35. The internediate nateri al
can be, for example, JM B05 glass fiber mat, also
avai | abl e from Johns Manville Corporation. The JM BO15
chefBleail9 12 PRy &lbgetlei| 0wl aglsass e raemtddsigrable in

Dependi n th i cul ' '
centader PaERaD dbys ey e rsmentsy A A e the
i t 4 i i i
gas sk%gesa.'ﬁ?f%rgl&qg{é %%u-g.li)?gll.{:):'ll?;era%ﬂdq. t RudneF, Mk uitiRirs

| ay er bed collecting nedia strip

may3 bermpp haverid arr extdomydt e tansedg e ke rion PP U R T

to 8 microns qgr nore.. The fihers. inthe,j| ; i at
apR @t IG0s pr B1SP% it 1% rc?iesrIfﬁlcéhaﬁalsﬁj1 a%%“ﬁﬁ%%?oﬁs

pro¥ied €SS id AuREAg M REtaTteMEd pref Bryht y1 tiwey be

fibers in the internediate | ayer 61 have, an aver.age
treditamkiee Yiahbiey A% GIHS AT &3 VHIWREDY i ¥ s to

aerbesl%ﬁd:ﬁ{ Stt.l'?e?ﬂ%zs.gagtltéag\?r S ik thend Pt ehaeshede 1ayers 647,

ave same or greater average dianeter than

' 59 dersldorive ngredeed nmerbande oiseant ayervebyingobymiyhe

be used within the scope of the present.in '
ackRsPhr abT]Qe t e.ﬁ%tzf T%%t?%lrg% etar%?,t'émc]ag% gégt %1'6% e¥1$1|q%£r %nd outer
1a§t§éﬁr§4- 570.25 hRghese t Dneimehipstor LAy 6r colt futhen)
at are not chem cally bonded._lInstead, the

' . - . d’ f .
faf&ff?ﬁtéﬁcr@m©V§leﬁiaﬁ@?e@eﬁ?s??xéﬂo?othﬁrﬂ?ﬁ é g%%@ by

e u n 184 L1 phBa |
R e et
orf@ﬁégbabéﬁ 30&uhbéChehida)Ignbenabdiﬁog@mﬁﬁﬁd Erqasthe

i bers are desirable in certain.high '
ga%n%FF%ﬁﬂEntgPengﬁlﬁﬁgﬁhi?gthélggg g%?%%%%gg YSPKQEd oF
cradtpQutbcracidecbneyer, the fibers may be polymeric

or other material suitable for particul ar

[oappl i cat Tonsnovher gsbadimeRtcHBRTCIPPY R ombaEi bl e

intermediate layer 61 is formed by longer fibers having a
larger diameter, and shorter, smaller diameter fibers are
interspersed within the larger fibers. For instance, the
smaller fibers may have an average diameter of about 3
microns or less. 1In one instance, the smaller fibers have
an average diameter of between about 0.01 microns and 3
microns. The smaller fibers are believed to assist in
holding the larger fibers apart to preserve void spaces
within the intermediate layer 61, even under compression.
[0056] As shown in Fig. 5A, the inner and outer layers
57, 59 are connected together by stitching 65 along
opposite longitudinal edge margins of the inner and outer
layers. The stitching 65 also extends through the
intermediate layer 61 at the longitudinal edge margins. In
the illustrated embodiment, the stitching 65 is formed with

polytetrafluoroethylene coated thread for resistance to the
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process, the fibers of the internediate [ ayer 61 may
be treated so that they are resistant to wetting by

W0 bwcar3esol in the gas stream The inner and PCX/E§2006/000482
| ayers 57, 59 may also be treated to be resistant to
wetting by the aerosol. Thgqanti-wetting treatnent of

- the’inner and outer layers 57, 59 and the intermediate
coxlf@é%eﬁ Lfyddier f agid idedt @t reemV dutofodtar aermadlals
romthe gas stream by keeping these |ayers from
mayhlediusg . he MeoTessisi atdhererEeE OF Jidigvingd BRUBIRY ST
saolids) .once it.is remved fs.qmt { reaym
57 'dloé’i%iz; dASFe r§94f71 I}O{s %g}r%(%eé{ﬁ%;/@ i 21%%3:5 o6fl tr eatteh-ol%‘httecr)n 2y
be Q%téﬁﬁtv@iﬁt?iim -t;{émfcfdlpd o fandteh grregreyodi Imerdnt(iwt . shtwn)
o e internediate |ayer 61 . ' :
s g a0 e e G B Ly el i
andlI ATBLEY, [dDCS Biia Qhonansed midden Lo |sger) .
ioers.” For instance, the smaller fibers may have an
MomIEBIAgS ety dfe atfolicIBing ForRERRT | BRESTTPRRERETOn
i nst ance, t smal | er. fipe |
ALY R e DA DBt O D brSrLs S i Arong (foredbe of
thels arf%éefér%ﬁ Ib hersntten bel ievied dsassietsionddl diag the
' i bers apart to preserve void spaces Wt hi h
inneit e¥HRN at @1 ey et 2637 Zg%irﬁ%%ﬂé\“e Jo?ﬂbig 2@%1’%%.‘“’[‘%8%%] ©
ar e&éli"’ﬂ‘s | 0n Bi8- iRArighesA NNGlic apde st er ahpyeise&7, 59
are  connected together by stitching 65 al ong opposite
COTmﬂmﬁimm%?m¢n9dghentmgén%-ofSthbli%%éFhﬁﬁd duféper bed
ayers. e.stitchjng 65 al ext e 3
co F e Feai T atr ay Bt o1 et iy ig i Eoared BLdgay iy down
£198+ 81 ASrmiAgt BRei bhustadtet efrbadi meheymetidasei takiengin

cevnseall FEF FBLISTHNEE FENPHBCOFFORPIE ABPGSH PThCEe
sofffys LR el etambetighsameycheysado Whiaoseror
neéﬂﬂeipuachediateothygwieg rg@é%é%peﬁﬁygggiaaaaxgﬁ95? like
the outer or inner layer). For example, glass meltblown
fibers laid directly onto the glass fibers of a reinforced
layer can fuse with the reinforced layer so as to become
permanently attached and supported by the reinforced layer.
Tn that event, either the inner or outer layer would not
necessarily be present in the fiber bed collecting media
strip. In yet another version of the collecting media
strip (not shown), at least one of the inner and outer
layers may be replaced by glass scrim.

[0057] Figures 5B and 5C illustrate two possible
variations in the construction of the fiber bed collecting
media strip, which are designated generally at 37' and
37'', respectively. The fiber bed collecting media strip
37' incorporates a drainage layer 41' between the inner and
outer layers 57', 59' of the media. More specifically, the

drainage layer 41' is located between the intermediate
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be used wthin the scope of the present invention. For
i nstance, the layers nmay be joined by stapling, heat

wo e@sngi3sahnd gl ui ng, or in another suitabl e mnNPEF/U§2006/000482
shown) . Moreover, there nmay be stitching or other

I nterconnection al ong only,eone | ongitudi nal edge

margin within the scope of the present invention. It

layed 8hS058AViskonasicthakylhe sinn@or aper iroufer fcaperrd
and internediate layer nay be arrang as_shomm(*n eri
flofi quissAclBmingtorout They THibedd PEGhFECt SGT Ao My Tlite S5 1P
Jayers. Stild fukt A e ke 50ldreGtd nedier (not
37 (H%ty eO\}\lms)edm‘ﬁ{}L&%le%?gpvr%gc cbe Iaayi ng down fiai)%s _
shohe) Ndag etrtieige gl dlreretr afcraen ®er mddicatsedanbvayiant of

ternms of its ahility to renove aer lis angdior; ted 5o
thes djifise B! | ng i cméﬁﬁpdi%?gct 15y onrtpolﬂ\aezfla@er
maPhdiRedrR RiEhb L AldteIon & neienfiileed bmd erdllection

(e.g., like the outer or inner |ayer) . For exanpl the
medjlaasyy Ml t bl i erBid ai TP @Y 4Ty it o Yhef ¥ asy—

fibers of a .rei T la G A Usredd tdheincrease
cojr]ee?cﬁ:fjd}gcénoe lz%/egrgrglc}?:\a?to acome pebk?manently att ached
thansLsipordesh byt titee redifarioey neddir. |Formed wieat
either the inner or outer er would {, nece ri a
SCHRETY ¢5ent 3%F (4F itb%rh%]e%a%kb?l%%#}%gwnedigﬁs?]??pﬂ.)i%%te
cor het version of the collecting nedia strip (not
sho , at least one of the inner and oute

( r. Layers
[00%§] be rEplteed blugtrated ceThrdipeBY] WﬁuF%%g%%egﬁdOf
5C.illustrate i : L at L0 LantBe ai t
eheohbbriorrarcot TrESRd L Br L EEaIp oOF San RS, qiSrere

fowhichr erentlespphatetdigenecandl| ¢ihfesgnt apgcgptable

respectively. The fiber bed col]ectin | P '
effh@g?ﬁé%ﬁﬁes BoWr%Fhage™ 85&r <4 08%%?§52§g? 8§F%HeFﬁg
EC@MﬂTogbﬁr ayer8a5¢hre89MOBobBemaRd|, athbbféber bed

specifically, the drainage |ayer 41' is |ocated
cobzeweengt hediat skweHi afe ayeanemncaﬁﬁr{eﬁéeﬁn%@Ck&ﬁsﬁ ot
ang£ Eogng e(k”c%?? fﬂ%“@%ﬂpressed between the inner and
outer screens 27, 29, the thickness is about 0.5 inches (1
cm) . In another embodiment employing the ECOMAT 180 and a
single JM B005 mat, the fiber bed collecting media strip
has an uncompressed thickness of about 0.5 inches (1 cm).
As compressed between the inner and outer screens 27, 29,
the thickness is about 0.25 inches (0.6 cm). For a height
of the fiber bed 35 of 6 feet (1.8 m) and a compressed
fiber bed thickness of 0.5 inches (1 cm), the diameter of
the inner screen 27 can be such that the fiber bed 35 has
more total flow area compared to glass roving beds, even
though the envelope in which the fiber bed assembly 19 is
received is unchanged. The larger flow area increases the

capacity of the fiber bed assembly 19 without increasing

its overall size.
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flow mst elimnator. The fiber bed collecting nedia
strip 37" may be used with or w thout another drainage

WO 20061074380t shown) covering the inner screen 2FCT/URE06/000482
second variant of the fiber bed collecting nedia strip

37" ' shown in Fig. 5C nmay Jgave the sane construction
as the fiber bed collection nedia 37, 37' shown in

[005: SANY dtdtedBrevibdd 5Ge thibenoldeat tdaigl exadiray
strip 37'' has been pleate to jncrease the surface
medirde FWIiR R ddl 1aRAHG R éihq:olrr}ﬁﬁ}” WTRet rekrlyy 400

wra%[&%ﬁ%ur a% i ﬁj B'gea. m:&aaﬁ& rom Idhd ehPlSatetk screen

58] 'In the illustrated enbodi nent,
to tiree tdrumémeschn‘f sipne:aﬂl beerd beteaides i (/). ‘:‘he:dl%d@wjrcbnal

37 b nt ff
o sHe oLl b o L e PR B4 e Shdrany
us DO KB 1 reil Y i iR hends aB0frapt s Bnel fiiser Ko

BOO5 mats, the fiber bed collecting nedla str 37 ha
colkp et B HHR Kbshs JframRel 10| e %‘ier) Urng3d

o OB FEECE 180 Yo R o s s, e S

I n anot her
in erb®di et pmmﬁxgmrqﬁté&cEIIhMﬁrlﬁ@r@n@9a;%lﬁ@?eWH%P

BOO5 mat, the fib ed c cting. medi
OV%ﬁ%b%%rE§§eﬁu¥%lEWW% 257 %b%ﬁ?v% %anc es %%p12$§ ég%ted
embOAPRESS Edc Ret WE@h tBE thaefibat Bed etobteeensg2med?y,

the thickness is about 0.25 inches

sthiepgh? b$ aheutberineless (46 en} e%?t(@t%'%q ‘ylalﬁas (e.g.,
24thﬁg%3338? gibgﬁ hegytﬁécgﬂ §§ & Qléhbﬁghéépé%tﬁﬂb from

er o nner s can be such that
théhgcbpéebfbeﬂe3§rhasnnnmav6ntabnfhomﬂadéagc@nwad§b egual
ass_ rovi ng even thou enyel [ iC
totHEefFﬁéQhBeagaEEEnﬁF?eEQSFg ?802?ved¥§sggﬁghgﬁgg Che
fl%@? béaQEBIEEQﬂhQQGQeEEQVQﬂ@@@ Wbelaapaci by wbuhﬁeln a

d assenbly 19 w t hout |ncrea5|n%
spiral, but formed as a tube to fit over the screen. Where
a narrower fiber bed collecting media strip and a spiral
wind are used as in the illustrated embodiment, each turn
39 overlaps the prior turn by about 2 to 6 inches (6 to 15
cm) and more preferably by about 2 to 3 inches (6 to 8 cm).
The overlap is selected so that there is a sufficient
surface contact to inhibit gas from flowing between the
turns 39 without passing through the fiber bed material
(i.e., "gas bypassing"). The precise distance of overlap
can be other than described herein without departing from
the scope of the present invention. It is also envisioned
that no overlap may be employed. The fiber bed collecting
media strip 37 is schematically illustrated as a unitary
piece in Fig. 3 for simplicity of illustration. However,
the fiber bed collecting media strip preferably has the

composite configuration shown in Fig. 5. Still further,
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its overall size.[0059] As stated previously, the
fiber bed collecting nedia strip 37 is applied to the

WO pvel7438F een 27 byw apping the strip in a spiPEl/US2006000482
one end of the screen to the other. Non-spiral end

treatnments (e.g., additiong pieces 36 and/or

~cyli'hdrical rovings) are also preferably used in
mulEQ??énQEEQBs“gthtBﬁpﬁﬁbrﬂhywbépuSEHEtbiEemmbeﬂe spiral
corfecting nedia strip 37 is wapped so that each turn
wraf9 of_thg_splgal overl aps the previous turn. As may be
n in_Fiq,. . RAr t.i=0 f i i
0 : (PN
100BfE"y aodiei VEEBRE Pl B et cat S Shove it potie
stripe il ustnatied Feghodanehe eiemsindt K somarkedf oBerd Hsed

collecting nedia strip,37 i b ' '
outkit 1HIeET %ﬁ i @efi&%?leﬂllﬁﬁ%w% t&lo864{1%§,|;)%§%‘/é6bt§mplace
tneCHRIRY &t WGl LRPRT it BISoWHe spiapa lof wilpping the

present invention including a width equal to th
eleheinghtornfthehd ninererscreese? 727, The RASES Of s ildde

bed coll ecti.n di [ '
oo SR | R DML Mo B o e che
fivdiened IBOwey trideritead ol |artlen; mglinedha igFRl 37 -
- a spiral Wlﬂ‘]d are used as i tg;eil(#ustr%e
o FEGIIRS IR AN (FPeT0 RRAARFETIR B iT d’ielﬁlnacb?/d' the

. i 5
o B I e B e e o
1 nesed G tetbms of ehate furdrieshing and f1eimay 2QF 1R en‘g%*?ﬁ Rty

to inhibit ga r.om f.l ow n i
o VRAYOL BRSS gt RTDUCR (HET (0 Bed et oy 1 21 ("
whipasc iy passsgis beilbe ﬁmﬁmfbfsﬂé@tan@eappi@9e®éaﬁh%an

be ot her than described herein wthout deg

filpeie be@dpeobtethENPracetR Frvtht e R %%Q@ b6eMritn
14601 Spred, Logks 08 SupTie gayne spmboynas doesechins

, p 37 is schemati cal
medidustraped ﬁh?aOﬂﬁfl@Pyipi@@@biﬂatﬁgn giFBrtKe pressure
apSiggélE5t¥hgffhkggsﬂégtggnbykeﬂﬁvgﬁner and outer screens
27, 29 has been found to be sufficient to seal between
adjacent turns 39 of the fiber bed collecting media strip
37 in the absence of any significant tension in the fiber
bed collecting media strip. Although a dashed line 69 is
shown in Fig. 6A, a solid line or other indicia sufficient
to show the amount of overlap between adjacent turns 39 of
the fiber bed collecting media strip 37 may be used within
the scope of the present invention.
[o061] Referring again to Fig. 3, the fiber bed
collecting media strip 37 is wrapped so that each turn 39
of the element overlaps the turn immediately above it, and
a bottom edge of the upper turn spaced away from the
material of the lower turn and is exposed to the drainage
layer 41 lying directly against the inner screen 27. The

exposed bottom edge of the upper turn 39 of the fiber bed
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the fiber bed collecting nedia strip preferably has
the conposite configuration showmn in Fig. 5. Still
WO pooshesgdrul tiple strips (non shown) may be usSBCI/U82006/000482
formthe spiral wap. [0060] In one version of the
fiber bed collecting nediasgtrip 37 shown in Fig. 6A,

the el ement is marked on its outer layer 59 with a

co1d9ashady iRe1i69 dig-ighaw Wasriedso splaet Hdie edgartaing e
adj acent turn 39 when spirally wapping the el enent on
thatthelilower lsicraals 2o fliey ouds@fcd st UReY iHgeg and

, all ows .rel ati vel ski ll. e Lk f
mlgffl‘—f'é_’_efi re(%el&’ %éyutg}%ngﬁ%lgl%egggyk%% 4:cti'LoI i ect |dnég; rrgglima
obsz:txﬁidtilaﬂm. gmt ax:h 'afmpltl)@ Wi ddies e db erhdie dy367 ue dpuse s

e replaced, the fiber hed assenbly 19 d .
the’ GsBUeEn 4 G it TSR SR oh PR BTy the

£i ﬂwe‘bd[ Ry N9t 28, NRGESS Atk HP IV WS consl Bodesm hetl
asse y ready for installation while the first is

eadieitnger Ur bi hethe Walbig ol ot naeFidkrobdghe fiber bed
, collecting nedia strip 37 i '

io (RS F SRR E, 1 OF R PESYGE, Ot e
tu®! d e ihgrrmsihed st 1her Pk anElrdaping wedbh natyop were

~ with the pressure applied to the fiber bed, 35 h
in ks HiRE BoR eVl r2erP 4929 a%h%egﬂr?oﬁ%%eg%a%%fy

be fiig e%'ﬁetﬁgﬁfa hetyeer o @6t tbUERS BOtodmibE the
I ber bed colTécting nmedia strip 37 in the absence of
fi]@astya_ Iséd reqitt:aillyteh’shbn the teterbal pBdteel Fekernged

la strip..A though ash | 4 pe ,.$3S i
cofFSLess0" iBasf WERIEL SpeoREfebibe abipshonta eena eo
acShawLibe anounRt efiravesf aphbefvben hdflacehietbing Bedia

of the fib bed | [ di '
ool e TER e colces g modl s it Lp a7 R b
cof?%SEEﬁggméagénsEQ&E'goeg nothgebbhey, kedegskl enti Dgquid.
medra strip I's

37 apped so that each turn 39 of the
Acelrubatedviibapd phevides anhayraes| Foapave ey ghgough

the fiber bed so that not all portions of the fiber bed
have about the same pressure drop (i.e., resistance to flow
of gas through the fiber bed), reducing the effective
useable area of the fiber bed and hence reducing the
capacity of the fiber bed assembly. However, the drainage
overhang 71 of the present invention allows liquid to pass
from one turn 39 of the fiber bed collecting media strip 37
directly to the drainage layer 41 instead of into the next
turn of the fiber bed collecting media strip. In the
drainage layer 41, the liquid flows more readily so that
none of the turns 39 of the fiber bed collecting media
strip 37 tend to accumulate significantly more liquid than
others, and the pressure drop across the fiber bed 35 is
substantially uniform from top to bottom.

[0062] A first modified fiber bed 135 for a reverse flow

mist eliminator is schematically illustrated in Fig. 7 in
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a bottom edge of the upper turn spaced away fromthe

material of the lower turn and is exposed to the
wale@snages | ayer 41 |ying directly agai nst the PEHES2006/000482

screen 27. The exposed bottom edge of the upper turn

39 of the fiber bedcollecthfig nmedia strip 37 defines a

fragﬁlehﬁsrype,%sgurseca%anéimﬁgaat eodFtect By t @hehe

rainage layer 41 without obstruction. It will b
recapfiguiratienarhat ofr et fofdtdes ALK Efﬁfjdg?’rse%@&d be

, fromht he S i i i niega

i 9as S FLeam-L0 niRYe Wakhithel b8 ridehel
IIVED FE€6t PRy rrg%l a %t rirepn37‘bt%c]):vvgtrsdlt?lﬁe|&%ot t om of glgcr?arts
of then £3%er! betihe 5¢oldlet i"d0 Ofat eisals tefteCh @ HEVHEsd&d

is formed a single piece, or if ft. %pc\%e f
hergagh tar & & Ve e}Mfgﬂf’eallfsl%bgrl pe %&%%II tetg{tgl g mesg:irae o
£l IERoe e thA o @ieStiidid 0B tiddn @7 apddddd yofouthendinn

imredi ately belowit, the liquid
ChrtchvgthoheoisRT Red (156 TFEF S r%\f%ntijgﬁ?\nficliﬁoﬁvﬁvﬂ?o . me

terial of fi | £ - i :
corPRaat o G F S TonT S o B Ao In the furns
bedf33 he T bararted-& ol lec mim: redinimtdp Jat (aheShn o

_of the fiber bed because_the fiber I '
Figred)a SI995F FSHARD T o { yrn gt T | 5 9 1ocated
agfjﬁ%‘{“i%jk?é 6thd i i Sk PreYi slesed dardder2d arajaises | dvan
throug the fiber bed so that not all portio of . the
agdier tttl'ai imner wReR e’ sarg priesetr e‘g%‘a o‘bOﬁ?‘éFmg
esi st anc g ﬁyge@] t j b ’
me‘ﬁje?jﬁtr]ﬁjgpt :Iérpe% %1?1{1/% %Zeéag%e areaél%flgétzﬁgf?f g]g?t ’b%e%le
Wrﬁ%%a lni:@ cﬁl_baejd]ttbed]goTEesga’pla@ttqa«alﬁ twen {1 B@ropeylaps the
: : wever e_drai nage oye
tu‘fﬁlﬁels@ﬁ?g}%%:\‘i(i Fav | s ??ﬁ‘ﬂglagt% %%%gg?g%mggﬁgﬂfgﬁ?nln
th%t? 9%1 é%ﬁoéé@e&ipéétﬁw tecthagaprihagst Lape871dir ent the
o the drainage |layer 41 instead_of into the ngxkhgurn

oubért heréeher® bedTlol PREFPRECHeANE EYARL2PRSt R

drgig%ggggvé%ﬁ§£g4}71tQ?elkﬂgiga&éoﬁé gBrecheadirhYnage

overhang 71 the standard flow mist eliminator 1.

[0063] A second modified version of the standard flow
fiber bed schematically illustrated in Fig. 8 is generally
similar in construction to the fiber bed assembly 19 shown
in Fig. 3. The reconfigured parts of the modified fiber
bed 235 will be given the same reference number as the
corresponding parts of the fiber bed 35, plus "200". In
addition to a master drainage layer 241 similar to the
drainage layer 41, a drainage strip 242 (broadly, "an
intermediate drainage layer") is spirally wound along with
the fiber bed collecting media strip 237 so that the
drainage strips are disposed between adjacent turns 239 of
the fiber bed collecting media strip where they overlap.
The material of the drainage strip 242 can be the same as

the master drainage layer 241. The drainage strip 242
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none of the turns 39 of the fiber bed collecting nmedia
strip 37 tend to accunul ate significantly nore |iquid

W baa/ooskers, and the pressure drop across thePE1/D82006/000482
bed 35 is substantially uniformfromtop to bottom
[0062] A first nodified fibgr bed 135 for a reverse
fTow mst elimnator is schematically illustrated in

ex eLrQis Ut R0 PR (OheC IRAS 198 t4r0D iy ke Righinhge
e reconfigured parts of the nodified fiber bed 135
Laywint 1247e eyitealimee ssdrtandtier et S hrunber! feigh of the

e15 ! IESPUM N0 BAS Rlurldie DUPOLID o Ptt5 JdDExcends

ST revi ous in a reverse flow m st
undd mmtdx‘ajtrthﬁgega:sreamaaagn ﬂjov@ozfme:ﬂnlw tehilvotttem j ed@e of

S 27 di al
th%ggpe%ettb{f E AT B G it JIEh (R e 22
dl ]i;ésliad Sevd #) \h@éré od hfedh beie bipeh Frapd caverhang
stan ard f1ow

m st eI|n1nator 1 (as shown in Fig &
anckxl::‘teeptn@st notvesl: e d@%umeﬂl@%rquuw%l%%?%d“e ia

ai nst, the.inside ro¢h
St% I nsI{‘ TR | et ée%%?zgf" gﬁis&éﬁﬁgrg‘%{%a%%% %%t%?}
drdethge sévéthddy 2751 W falhssptralgls devorieitputhe

th
AraRrTRpECTHe 147 it STEPSPBEL oW 10, CPor ATAJIA0S SETIP

todfﬂén§9§19¥§éh?§§e§7é4ihatThé @ﬁ@@ﬁ@@edSt££p|¥420ehh&nces
drai nage [ ayer 141 on the outer screen 29. The

thepebaﬁlbﬂ aﬁdtbﬁvéhbggebe@fzﬁﬁet@r@Pﬁﬁgélﬁvé@hﬁﬁﬁtﬁ¥fd by
e
end! S48 SRS AL o daThrage Y5018 Tl heqinase

A second
1a?§§|ﬁ&@dbyepﬁbﬁﬂd@ﬁgthebatamdardlfEOWIthbedrbeuage strip

schenatlcall illustrated in _Fi [
243) nPESWEER ééh%F?HEtFBﬁnFoh?ﬁeoglBEF BhHoas %ﬁb¥01iSCtln9

30aWa ¢ kB Fi gni B e ik etk&ﬁ%@%&@@ﬁed anBs febmt bae turn t
me %mgt gpfFE r %eé 35 wll be glvéﬁ t he sam © e e

theehexEnceThanﬂealasgﬁhét@épr8§60ﬁéﬁn§epHFP§P8§ PRe the

ingggegcgggn3§7 Eggéthégoalthnthe fiber bed collecting

media strip 237 to produce the fiber bed illustrated in
Fig. 8. The drainage strip 242 may be formed as a single
continuous strip (as illustrated) or multiple shorter
strips (non shown) .

[0064] Figure 9 illustrates a third modified version of
the fiber bed 335 in which three fiber bed media 337 are
laid on top of each other with their longitudinal edges
generally in registration, and then spirally wrapped onto
the inner screen 27. The number of fiber bed media
arranged in a stack may be other than three within the
scope of the present invention. The reconfigured parts of
the modified fiber bed 335 will be given the same reference
number as the corresponding parts of the fiber bed 35, plus
n300". Wrapping the overlaid fiber bed media 337 onto the

inner screen 27 can otherwise be carried out in the same
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addition to a master drainage |ayer 241 simlar to the
drai nage | ayer 41, a drainage strip 242 (broadly, "an
WO nioe/omses at e drai nage | ayer”) is spirally wourdI/abmng000482
with the fiber bed collecting nmedia strip 237 so that
the drainage strips are di sppsed between adj acent
turns 239 of the fiber bed collecting nedia strip
wayphasefblheyheveihgpe Thgemafebeal befl théldcainggmedtini p
242 can be.the sa as.the.master .drainage_| ayer_ 241,
SUThE §7ai nEdEC PR SADRRTEANY BOCHGr 4P ibnPone oVer s
thandafgaipaktihecdbai Bagenkayebez4beaxiendieb@ing media

substantially the full height of the fiber bed 235. In
stsdpddinghowhe it Hifgagl  sPEi pther sensigschiesr stgéable

' 7 t :
o SeReiErd $50B3R 1R, Bh G e Tted ARRTLCFOTI0n, P, =
gagndtireainnt er posed everywhere between the drai nage

overhang and the next l.ower turn of the fi kher bed .
1086 ect | Aq TRUATE BORISICH q6HaL0PaH HESGLOEF TR 435 is
shURBeA nt Wig 239 @b kbapdiaknage @\pqrx!aan%%hnah tralpplingys

0

strai ght wn hits the drainage strip 242 and is
layezrsponcedni fophefdithiengfdest onp the timacdr Fcrsge 27

| _ ) . _ Lt
PSRt IG, Shakaene Siil Rads aahanoes. die ad st
bef gh&enbethe glamec triefg remdica nstndey 237 the tdve rersgiorajeg

bagh 2 4BF GERGeRai A hl Fr iO%30 SAThe FRRa hek?
fc?gkbﬁ%&iq&ém%Wdi5yﬁgﬁ3Héaﬂdgﬂﬂéﬂtﬁiﬁﬂﬁkﬁb.%&ﬂﬂﬁﬂﬂjﬁ',
romone turn to the next. The drainage strip 242 can
430 'wr apseeciviely | ned iker dde ﬁkfteé”ggﬁﬁ’er?’ (4 TR - 9
e S5 SIS R A 19, e 0 o
12340 Jvt e doomtraora wyiapglesl donta raiogl sstaggratden. The
SR ORGP SUEA ML NER S
bt of Fig. 3. The fiber bed collecting media strip 437’
overlies the drainage layer 441 on the inner screen 27.
The second wrapping is formed by winding fiber bed
collecting media strip 437'' on the radially outer surface
of the wrapped fiber bed collecting media strip 437'. It
ig to be understood that the number of wrappings may be
more than two without departing from the scope of the
present invention. Moreover another drainage layer (not
shown) may be positioned between the wrappings. One
advantage of layered fiber bed constructions of Figs. 9 and
10 is that fiber beds for different applications can be
formed with the same basic material (e.g., the fiber bed
collecting media strip 37). Selecting the number of layers
tailors the construction of the fiber bed for the

particular job to be performed.
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the fiber bed 335 in which three fiber bed nedia 337

are laid on top of each other with their |ongitudi nal
weodges7ggeneral |y in registration, and then spiPEl/U§2006/000482

wr apped onto the inner screen 27. The nunber of fi ber

bed nmedia arranged in a stagk may be other than three
Wthi'n the scope of the present invention. The
T00%250NT i gied pant i diled RRdidiiced Jf hate Mribei3Denl 1335
be“gi ven the sane reference nunber as the _
shovor res Fardi g parRastsf athdale fePsgedess 535 peregmponding

W appi.ng the overlaid fi '9‘%35% Weral,

to i%&ll?%reg??(g?%ga reotghlége\?vl{ se be car ?? e %é&%gél)nﬁt hera

pligdmeway as i theesivgl sinyer dodsrristedoiieeting
media strip 37, Fiber bed collecti neﬂ rgadi a. st r%& 33 ns

adddyianave mae Bk orfdis RIFVH HETH T Rt e

535 Ud §8id %J{%f% Svtfcflhr&i 31 15d0WEd Nedd Becting fiedidestrip
construction suitable for renoving aerosols and/or

53 Mettear ol ublte $9|belbidren thajasl Stgaankyppdshd Arere to
fourth nodified version of I y hown

OCGYE it eSR) TEETHAPTEA"T V\%O%%?ré\ F‘%ﬁoqﬁﬁ%émgf%\%%}%gs

TodAyEsed aecopdieglef hiiEtphersorande $40ert sareening

27. The reconfigured parts of the nodjfied fiber b
mads 5o i f ibeea bpsenc¥ h%g%%ﬁeswe‘fae]?ﬁ% c‘&a{ﬁ%ﬁb%?’ 3%+ ‘ﬂ%‘%qd

onﬁggﬁ%§pﬂﬁ&i&ﬂl??&%@e?iofh§uff§@é 8£dL B8, Pk usli¢0Rdund

Wr'appl ng ormed by its own fiber bed

filset |lsed i cglbedt angt me@ia3gtrinl3y3 7' oveFespecBraBFyLtC
Unl i ke the fjber,ped 33 Fi.g. : fib dz1

quB]P?EC??‘?Hg {:r%ai glg?ﬁ %234%%5, égssﬁeaﬁégﬁgf I g{:dggvgr =0

poS8£h1 8t BRAL Ok nWr 2ppetlgi B4a sbujiiebeperapper. ollhe thest
wr appi ng can be fornmed in th

e B8 LR B LTE SRS N L, OB BRLo
=2 3FyaftBl) boas! IE Soatnae heverséiconcene wenetr
re§&b§fab¢dncwﬁthcthﬁgwmappadsbaﬁ§s4gf'rovgﬁgfheAnot er
po;ggk%gl%p%g%%ri%ukggggply caulk (not shown) or other
suitable sealant over the seams. Preferably, any such
sealing structure should present as little obstruction to
the flow of gas through the fiber bed 535 as possible.
[0067] The fiber bed collecting media strip 37 of the
present invention can be used in the field and may be
packaged in formats suitable for shipment to and use in the
field. For example as shown in Fig. 12, fiber bed
collecting media strip 37 formed such as shown in Fig. 3
can be wound onto a spindle 75 forming a roll (generally
indicated at 77) for shipment. When needed, the fiber bed
collecting media strip 37 can be let out from the roll 77
to wind onto an inner screen 27 of a fiber bed assembly 19.
Another format shown in Fig. 13 has a single sheet of fiber
bed material (generally indicated at 81) containing

multiple (six) fiber bed collecting media strips 37A-37F
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of the wapped fiber bed collecting nedia strip 437

It is to be understood that the nunber of w appings
woreopeloai3gdre than two without departing from t PET/ESPE000482

of the present invention. Mreover another drainage

| ayer (not shown) may be positioned between the

wr appi ngs. One advant age of |ayered fiber bed
areangedusidenbyetiBegand §odnddlogsthkat fiTher fibeds bed

for different applications ca

th
maggsialnaeBr Pl Peeksgedt RE P B@ﬁbé&gﬁﬁgs\gt Sﬁ&eﬁ%&- ?{"gt

83St I rRe3f) perSekackhrg iiBe BHRADEE @Er{né)ﬂefnﬁthalahorﬁmte&e
construction of the fiber bed for the artlcularf

layerbeipélasr ked ipoes6llayise £i7f PHENEHEREd Nge tdico A Uds

R et Ot e e

I'ng are-given
tot Betsgnkayetresonbatnemeealdingl tihe" 5007, wiﬁ&hfmﬁbmhbe@heet
535 is constructed mat erial at

ddi
81s8afs aﬂhépéeffﬁ\@d&a]tgcéﬁyaeﬁu siadd3s 0P st %%aﬁ? layer

s:LW%wede&thﬁal t@@ Il Re aredic thel BnedE overd ap. It
is believed t i f gas bypassing were to occur, these
1n®¢€mbdpa§ea&§ywwub@ui§1ﬂi§Qﬁ&ﬁ aqmaﬂaraquﬂﬁqN$ectlons

peEOre A%t Ty, Wi (i iR Bl ORLRCe Of

gt ey mat eri al are onto
stiitehiadi albhy cext eardxcnfecisw aesrioly tore cafpienaldui hednired means

fiber bed collecting nmedja st 537
Cop PN EPEEER AIRD (e Slar S B cihd Ryt FiPer bea
co"’lll%‘aztﬁ S5 hidlsg ot hatrithe Iaving 3 QuGeuld bﬁlé/\/rcﬂﬂr&ﬁﬂlents

thé inner screen 27 and the fiber bed collecting
(1med| aaslt mnpl%slammﬁto\m, ian soiteratlawer RGTigR and

sea istrati t
ah d\ﬂ gttﬁee gar}’os&%ﬁcg&o ) gjng %%%%%%%k%e%ﬁnt'
Hosdaaewr) are didhembiiiae dea ate eidrt dihing efils-65F could

Pref erably, h
bqaébmqt[ttaqdeyoggpqéﬁsgqc%r&te gielrn orSaFtrl%CrEsu rbeetsvpeoel'lrll da 1 eseq:

fiber bed collection media 37A-37F form frangible portions
that permit the connected strips 37A-37F to be torn apart
for individual use. Other ways of weakening the attachment
between adjacent strips 37A-37F can be employed. Moreover,
no lines of weakness could be preformed in the fiber bed
material. Instead a cutting tool (not shown) could be used
to separate the fiber bed collection media when needed.
However, it is preferred to have the width of each fiber
bed collection media established prior to shipment to the
field.

[0068] A prototype fiber bed assembly 19 constructed
according to the principles of the present invention was
tested and its performance is compared to that of an
existing fiber bed assembly. The results of the tests for
the existing fiber bed assembly are tabulated in Fig. 14A
of the drawings and test results for the prototype fiber
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the flow of gas through the fiber bed 535 as possible.

[0067] The fiber bed collecting nmedia strip 37 of the
w@e@somM3s3 nventi on can be used in the field anPCTrHS2006€000482

packaged in formats suitable for shipnment to and use

in the field. For exanple ags shown in Fig. 12, fiber

bed Coll ecting nedia strip 37 fornmed such as shown in

bedF'agsse?hb(i?n 1BewRuRdLeNbecd Sp Wdoe TaEf.or mheg eximtling
(general 'y 1ndicated at 77) for shipnment. \Wen needed,
£ i biehre beidhers seatd LyolliSe @ i@ S dioy 190 B9y TS H®I%t out
the roll 0 S emAkoicte
assﬁ"@’g’ ﬁ@&‘mgs(:lr‘%ll&ofgaq%ﬁ teerfq]f%cr)dr %?lrsshom in Fig. 13
systamsd SRyl efsiseet Iofuifs berissedimint erlhel Ilgerrerzaving

i ndi cat ed at 81) co nmu Si
R e S R S
qk QOether . The fi ber bed material can be
LSH age n aroII i ndi cated generally at 83 . The
[odfddder beﬂaam:tren’qcmyp;arﬁme:f hefbRsaaPah Thnet Tyed by
simlar_.to n e Y4 { I her
WIPHe tfl'feoeﬁ’ ri3[)eerd LR eé;cl)ﬁ[ Kgéljlngg)riﬁegiuh?% é\l{}gr&glﬁfﬁ%\ﬁa‘?ﬁ
scrdePUWErtd Preidic Wtfméedmbmglimesdmttarwmhlbfas hehown

sheet 81 and an_i nternedi at er m
in iFi@r nbdiat® 1 S BVDIRS e’%t%“ﬁ%l ngﬁf%e% ﬁt obe%t h of
cotfe fr?% ed¥h 1 St efgedi gt &g | Byer k@ U sh@t socbeon shown in
separ at CInI nto sections prior to assenbly, w

Fid nngys @mlemiuﬁehiat dyke sinterpedinky PEPEBEES f %ﬁgﬁ‘téggb]i?y
ehieg oo ot H i e BEr L ERe Ce Tont g hages e

ect i ng nedi a
ouBbFi P &Y&?‘é wdte t Polmedi zegehherohposrealptll(lg, erathar than

i nner layer section, an outer er secti

stihebtngd) afes | WyRP 2ot GHFobr 1BHEHE | ROT VEdOanT 00 Fiber
t tReenYi shengdetihahbbhcmentt abbng .

maggAn%‘%Fd%%g}Fagﬂﬁg gér)n}tteg Li nes 8580f perforati on;}gd

Thé ebweemapdba’cwﬂenf aBaacpel EvrpecBPoff nEB? af3bgrs3

co&%ggkgagnﬂegla %EbOQR the wrap is about 2 inches (6

cm). A drainage layer similar to Fig. 7 was formed using
two fiber mats. The fiber bed collecting media strip is 18
inches (46 cm) wide and 35 feet (10.7 m) long. The outside
diameter of the fiber bed 35 is 23.2 inches (58.9 cm) , the
inside diameter is 22 inches (56 cm), the compressed fiber
bed thickness (including the drainage layer) is 0.6 inches
(1.5 cm) and the height of the fiber bed is 6 feet (1.8 m).
The fiber bed area is 34.5 ft? (3.21 m?) and the fiber bed
volume is 1.8 ft® (0.05 m®). The total mass of fiber used
in the collecting media strip 37 is 10.9 pounds (5.0 kg)
and its volume is about 1.5 ft® (0.04 w’). The overall
density of the collecting media strip is 7.4 1b/ft* (118.5
kg/m?®) . The overall numbers take into account the areas of

overlap in the fiber bed.
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that pernmt the connected strips 37A-37F to be torn
apart for individual use. Other ways of weakening the
wa@raaoMsent bet ween adj acent strips 37A-37F capChEsS2006/000482
enpl oyed. Moreover, no lines of weakness could be
preformed in the fiber bedygmterial. Instead a cutting
tool (not shown) could be used to separate the fiber
roddRd col legd iamdedin Wighenaedead:s Hofetes ,£iller Soed
preferred to have the width of each fiber bed
colgl@%it@mz ggééd:&:iﬂ@ét dnnmab Pprig B P phtht™d o e
: .
al F 0 A ROLPe{d be Aschasse! ide.
S_c?ons ructed accorcfl ng tgg trae princi pelé)sZs@Io%fj cﬁ‘}%gﬁ eesentThe
con:p’}:\&’ﬁt ec'DrI?hﬂaskrtw exf dmth tkayrrs drogeidee’ sig ohpal ebches
0 at of an existing.fiber bed ass T splt
(0.ff e te%]?% o %ﬁ%lf iekﬁeg(?f‘—iL et (?e)ggé%essle%g?%/ga#é 2.5
£ abul afseh?) Nahgchd4bopbihbe dbavnagsfandet @ayeresdist s
for the prototype fiberbed assembly 19 are tabul qﬂn
applfpﬂrgatQMB.OWefi‘exi SHienguausgie Hddets iS5 O? e
. ass_koyi I b d c r €4
S R G R R LG R e i
Filskr hoedisisM ssolivi (2 Thekg) assdr bhengveraet @edsity of

assenbly is forned by wappipg,a.fibes |
th%y*?%%?i%%ﬁ SEF%En?a¥%E%9¥QT€98p%%(g?ypgﬂﬁ%E%Hgggg)' The
1nBSeREBL ¥t d91bpetorBRHeOYLY B8RRI DY Bhesfingeribedlso 35
collecting nedia strip on the inner screen 27
fegtOQMQe7aEflb@ngbéﬂd13§ éaﬁgﬁﬁnﬂﬁélFV)aglgﬁomnTgﬁ Fi g.
I.e, 8 secf . b ok keet i
I I s i i e
in§ﬂesexgﬁfggggat rhe Enbernbdilabeechapér the fotesmegyate
ree pat s_arranged in . layers, . ' !
lagRy 6t & -Pafér sz v | Ig%n@dq$ot§é ﬁréjrsllbyngtsla%eﬁﬂn%&g‘lrmately
Oéé%%%(% ggﬁfliﬁlt))g.t Chﬂl{&-toﬂﬁdim SN ivdenudayers are 1b
r mats, [
(2i. B7uEg) aed sisodeReRtYaREyERe 1Eeimeaiate 1ayer fiver

bed is 7.9 lb/ft® (126.5 kg/m’).

[0071] Referring to the tables in Figs. 14A and 14B,
tests were run for each of the two fiber bed assemblies
under four different conditions: low velocity/low load
(LVLL) ; low velocity/high load (LVHL); high velocity/low
load (HVLL); and high velocity/high load (HVHL) . An
additional test for the prototype assembly 19 was run under
conditions of extra-high velocity and low load (HHVLL) .

The first data column is a measure of the amount (or load)
of aerosol (i.e., polyalpha-olefin oil mist) in the gas
atream. The second and third columns show velocity of the
gas stream and the volume flow of gas per unit length
(height) of the fiber bed 35. The fourth through seventh
columns contain data pertaining to the resistance to gas
flow provided by the fiber bed 35. The fourth column shows
the pressure drop across the fiber bed 35. The fifth and



10

15

20

25

30

The overl ap between adj acent turns 39 of the fiber bed
collecting nedia strip in the wap is about 2 inches

W@ 2006/0J4383 A drai nage |ayer simlar to Fig. 7 wesr/sioneeo4s2
using two fiber mats. The fiber bed collecting nmedia
strip is 18 inches (46 cm 3¢ de and 35 feet (10.7 m)
| ong. The outside diameter of the fiber bed 35 is 23.2

sixdcReS el SHen  £1die dasigterdieanetgr, whi2h ilschée B8io
c , the conpressed fiber bed thickness (in,cludineg[1

of e dmagryee |HRR OV Fhe [Frchet (3PS WG (Hen the

' i t i i " f . .
s s SHIBE RS0 e, aidesbane
fibent el i coritBifg TP WEedB)iquit fueml thesgad i SETern

used in the callecting medi rj 7 ] 9
(i35 iithana Tas o Ll (/R 115 v gPGHS S the
wetl el Y erad | s €8nsé t o ofhd here of 1 @t ragi sedhee st répliusns 8
7.4 Ib/ft 3 (118.5 kg/m 3). The overall nunbers_ take
thiough ak2 oshewt Hee af NG R aph nfHRST 1 PRR 35 11

ref S AO UM T0ecL e A0t D1 S(1h AYLESGRE) | il bheéabedrne
co ting media strip formed by the ECOVAT 300 nmat
fimlg m:&ﬁnﬂ%heﬂ‘s €1e. 6veral]l onff hndensyi aEhkbe (4Bbes)bed
wi de. The, co ssed thickness. o o] ersg_t
354 G BOT HifleB - LoS g R0 RRECLOLTAI T PrBor BRd aigheon
MaPt thechavgens ispddedrfids{gBe85£68) gaadihbertoabiped
vol ume of the |ayers is approxinmately 0.8 ft3. ._The, .
meawerbge Pabbicyrarteer dbFLEHRUFAARr 28R GEPEP %ﬁ%ﬁ%”g .
IS 4 m n he .t . TAS fghkiher used is 5.0
9a7bs%géﬁmgg§5§ngs?ée€8v§%§FfP%eE2?tggg?'the i nner and
[00T2Er | ayResdasabsBolbthat3£0108he kgmem gps. speam flow

internedi ate Layer _forned the J t o
ratg #63; APEOSPLniPRAdRE SHACIE PRENeS CAC BT brde  The
coﬁQHPﬁ@Eé@dgbeﬁgﬁﬂﬁgst@fthhepkmheﬁg&ébabé tagepriesedt25
C )

~inches (0.8 c he fiber bed area of th
inveneiesdpary idgpgedess 12S3SERPCE §99§1R@)°%n§th§hr°ugh

thgokgggri%e%p%%gigngkﬁkgving the same or better
efficiencies in removing particles. The differences are
particularly dramatic at low velocity and low load
conditions. At low velocity/low load (LVLL), the flow
resistances in both wet and dry conditions for the
prototype fiber bed 35 are lower than for the glass roving
fiber bed. However, the efficiency of particle removal is
better at every measured particle size and overall. The
efficiency improvement for very large and very small
particles is particularly dramatic. Similar results are
found for high velocity/low load (HVLL) comparisons between
the prototype fiber bed 35 and the glass roving fiber bed.
It may be seen that for all measured conditions, the
particle removal efficiency remains uniformly high across

the range of particle sizes.
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0.8 ft3 (0.02 nm3). The total mass of fiber used is
b (2.67 kg) and the density of the internediate Iagé?
WO piven74383 is 7.9 I b/ft3 (126.5 kg/m3) . [O07RET/US2006/000482
Referring to the tables in Figs. 14A and 14B, tests
were run for each of the twyp fiber bed assenblies
under four different conditions: |ow velocity/low | oad

[0068YLL) Relr@WMeIPGdw /HY g gl.0ad , (kW perfhimgtance of the
_ velocity/ low |l o6ad (HVLL) ; and high ve].ocity/high
flblema@r?b@:-l\?H&pf. the arEaEBnamviesdioroft ﬁelfpﬁfdéved}tygjéed
.asse 9 : i tai . ~hi
enifRRERRRS S tTo FatE ey RO ClepRs AR smehid N Its ror
thd &fEimERsIte off die fatmmibedond edd)0 - Iawhasl (145 €m)

pol yal pha-aolef in oil m [ h ;
R A RIS & LRSSty PSS oot i e Eiber
becﬁjrqﬁa@tﬂﬂﬂ“ tie Malaged | owref fiass therond tidrenit How

ei ght) of the fiber bed 35. The f th th

ve]smzlgw: rareb| igmsleasht Hi'A-Idat a Pp%r“'?aéf %Jeggs?%n {ﬁgghgas
resi stance .t Vi i :

ocL i UARELLE 8 Lot Qe dly oh iy bt oo

(7{1e2?/;nt1ige>d a&fﬁco])T he V\qufhﬁ ariesi mghndol umerpetipivelvw As

nce , ichis ti f
oA (D) YICD LS 4he [al)0 B LU PLESSUT S che
ga 5. GO R sy 10 | 4 asi g (601 eMn hivegnandr whenet he heqely

ed contains captured liquid fromthe
10olmtrnl sty thitknsercht tRel GHAEYWES 1€ SREOPati O -3
.0 t ow |.st t ] [
in@hetinge 8 THI oughT oo s ow ThEY oTTTE1 Sacy e the I bor
10hef 8bripiersPvisgapaeptebes. of AlheoyghethenchFéFdABTY

i ndi cated. The_ fi nal I h
Fablp| GFEney Bf CERENTPBE ObeR- SoCBEPF SO fo Ol the

£E9OPLNeY panbinkenighzes Asdepsantheall biptaseaden.
© |npapto? des%gned %g( grES?ﬁetricgllytnegsuryﬁ asaaden'
Thpastiohd sedeodi sondBtLreA akg &8FosBN VS%&Fﬁﬁ%”nbﬁgshlgh

1o§5r?%9ﬁLT?S %%%dv%%o%§%9iﬁg Eﬂg gaﬁ@-as for LVLL, but the

mist to be removed is increased to 47.4 mg/£ft® (1,674
mg/m’) . The collection efficiency of 0.3 micron particles
for fiber bed thicknesses from 0.6 inches (1.5 cm) to 1.2
inches (3.0 cm) remains very high. The efficiency drops
off somewhat more for the fiber bed having a thickness of
0.3 inches (0.8 cm) than under LVLL conditions.

[0074] A third set of conditions is at a high velocity,
but a low load. The operation under low loading conditions
is again very good for all thicknesses. Substantially 100%
of 0.3 micron particles are collected at all bed
thicknesses. The table in Fig. 15 shows data for
collection of 0.2 micron particles so that some variation
in efficiency can be demonstrated. The fourth set of
conditions is high velocity and high load. Again, at

higher loads a greater differentiation in the collection of
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[0072] The data show that for the sane gas streamfl ow
rate and aerosol |oading conditions, the fiber bed 135
W@ o0vsM74383 ed according to the principles of theCPUS®E6000482

i nvention provides | ess resistance to flow of gas
through the fiber bed whil ggachi eving the sane or
better efficiencies in renoving particles. The
effq.'cflf&{c%/n%%@' eHpartiivey adas dfarmtifemnt dhidtrosiges
and |l ow | oad conditions. At |ow velocity/low | 0ad,
car( [Be [Seert.he Hawaiates e iddd GIesoas @‘m

lev; enndltil'{a@ afv%r ctd?rﬁ'néq{c% t ]f'c@?d’lcﬁ?d B ey OVBIEifth
Y e glass roving fiber bed. However, the
setefdi cncﬁmyt:m‘nqaarm«ﬂheiesermvaﬂxur@ Huitale rveko el ey yat a low

neasured particle s f
Loggypr gﬁ?’%ﬁ{néelcﬁ ‘{fé‘?}%/ Ja‘? OGCl ry ;;t&[fl%%ﬂ yflber

es 1Is

becPach oud aﬁxlé/séi{@r&aw&ntf@ﬂn iarapes utds Seyarleacﬁimmdlzﬁx)ge
hi gh velocity/ low load (HVLL)_ co ns between the

perrentagpeot i IRIPIBL PRl FHeL OVFRIRT bR B

[O(L y bg, S efﬂ:)%]pq#?é. oLl flﬁ@ﬁ%&%&ﬁ@éﬁiﬁ@%e&bﬁ

i cl e renbva Fcrency remains uniforniy high
staLp 058 EM@‘pfﬁ@ﬁntﬁlmMEmtr¢E Erqwsd¢0@6%?r¢&fédvaﬂ§ages

now to, Fig per f ce.of th d
Itt%%sp?%%%n?f$h%ﬁﬁ??%na5tfﬂga?%?%h?gbe d % g%sggéeg&
veP??nyd'&I@ﬁe@érfongwtp9@§sh§esﬂﬁMp aEﬁbasthetﬁeber bed.

i clency of the fiber bed 35 at i nches él 5c
Atcohpqcle]sge@lexs ho £ kpessaps G@@]al?otleaﬁ%uF%’FEe edbil ¥ f or 2

m? ber Scrgf g_@% %Qac ﬂ@éﬁﬁéss[hecmget@@ﬂdutu on

eF’ovvvelom oad . A's may be seen
eftmelgﬁalébrﬁﬁnthelHEPAyrangeaé9©s©B7lDaécéﬂé filfe Ssapghes
23.4 ft/mn (7

of r BsDer¥ i bt KOS %?F%%r%e‘gﬂog)henq%() lﬁec‘%ﬂglgﬁ e |mci3)ency

Mok@bvRart takeaath LlippBas skecain baei bglaesiciagoinedia
mcrons or nore is nearly 100%.until the thickness of
stirhip BEbbigbedapsstreppeticiocaties.

[0076] In view of the above, it will be seen that the
several objects of the invention are achieved and other
advantageous results obtained.

[0077] When introducing elements of the present
invention or the various versions, embodiment (g) or aspects
thereof, the articles "a", "an", "the' and "said" are
intended to mean that there are one or more of the
elements. The terms "comprising”, "including" and "having"
are intended to be inclusive and mean that there may be
additional elements other than the listed elements. The use
of terms indicating a particular orientation (e.g., "top",
"bottom", "side", etc.) is for convenience of description
and does not require any particular orientation of the item

described.



inches (0.8 cm . There are many applications in which
a lower efficiency is acceptable. Al though the
wetdosoresry falls off at a thickness of 0.3 i ne¢IEES1006/@0482
cm, the efficiency remains high enough for practica
application. The second set3of conditions are for |ow
vel ocity, but high load (LVHL) . The velocity is the
[0 CRSE as.A@rviﬁ&dusknhamgmsrﬂeﬂlddb@ema@anundths above
increased to, 47. 4 /ft 3 él 674 ngé % it is
witehphleciPRAT bIFY FENEYH T 852 /F ohPpat TERELSRo it

1n£é£@édb€ﬁaﬁhéffnﬁ§@§§rf&@ﬂ%@lﬁednﬁﬁeﬁhé1a50ﬁ€7déﬁci1p€10n
Inches (3.0 cm) remains very high. The efficienc

an@r@@@wnfinsbh@mm@@omma%Y$@g @ﬁ%winﬁ%rskéblhhﬁlh@Z%¥Preted

25 oM BRSO B0E (R4 Sl b doRarEr ons 15 at a

hi gh velocity, but a |low | oad. The operation under | ow
| oadi ng conditions is again very good for al

t hi cknesses. Substantially 100% of 0.3 m cron
particles are collected at all bed thicknesses. The
table in Fig. 15 shows data for collection of 0.2

m cron particles so that sone variation in efficiency
can be denonstrated. The fourth set of conditions is
hi gh velocity and high | oad. Again, at higher |oads a
greater differentiation in the collection ofefficiency
anmong the fiber beds of different thicknesses can be
seen. However, the efficiencies remain within |evels
that have commercial application. Finally, a fifth set
of conditions includes an extra high velocity at a | ow
| oad. Even under very high velocity conditions the
fiber bed of the present invention is able to extract
a |l arge percentage of the aerosol particles fromthe
gas stream [0075] The fiber bed and fiber bed
collecting nmedia strip of the present invention
provi de several 'advantages . It has high efficiency
at low | oading and | ow gas stream
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velocity, with very |low pressure drop across the fiber
bed. At thicknesses of perhaps double those tested
W@ 200g/074383 2 i nches or 3 cm conpressed thi cknesBYT/S2006/000482

collection efficiencies in the HEPA range (99.997
percent at 5 inches of H2O49r 1.25 kPa pressure drop)
may be achi eved. Moreover, the data support use of the
ol-Lect i ica strip at high gas stream vel ocities.

WHA?OE$6?&ﬁ%%$¥E%Sdf the above, it will be seen that the
several objects of the invention are achi eved and

ot her _advant ageous r I [ 4™ n
[ ntlro@u%il%ﬁrel g%e%sgggﬁﬁlﬁggg %sgﬁ?jeir[n\%%git %mC)l\r%VEgr t he
o1 iAW RV @S refithediareniso(ls) aord/aspecttsathadale

th t | " "’ " "’ "th" dll.'du .
soligergae Fam el S RSN T SOThE T ALY

efren
erme “conprising”, "including" and "having" are
con %ﬁgﬁg{d to be inclusive and nean that there may be

adei thideat ked et Fevimiam (el deisniale mshrypstrean

The use of ter i_ndi cat | g ' i entatd.om
P G 4 G DT OAEL L da B ) Te o dberdthas
thMMENENserRit dascrdapd itream doesovmtgered ey afieely

particular orientation of the itemdescribed. [
chuugtoUEhe et TOU P ARRIGETH THRC QOO0 eIl e tEan

a é%ﬁxuting fromthe scope of the invention, it is
Pdftlended that all natter contained in the above
deseri fvéprbaddssppwwted Phethe chifparyPey draRPHysand

shall_be interpreted as, il LV OthiNgds st
sene iRt IR ebrer e | L e e o BhapPpne Ny stream
padSSENbh¥oh§h enéi bebebededi mbvehynnanothesedstoeam space
renove aerosols and/or mettgngol bl.e solids.

froma
tonehe ndoyastserBafpaEhe Fioet Bl §§eﬁ8W§r%8ﬁ%§ig}ng:
co%péé?gé E§8e§u888réof@¥599n§ wahhadstiripngnabudpats eam

an outer layer comprising a mat of fibers
constructed to provide structural integrity
to the composite fiber bed collecting media
strip,

an inner layer comprising a mat of fibers
constructed to provide structural integrity
to the composite fiber bed collecting media
strip, and .

an intermediate layer sandwiched between the
outer and inner layers, the intermediate

layer being non-needle punched.

2. A fiber bed assembly as set forth in claim 1
wherein the outer layer, inner layer and intermediate layer

are free of any fixed interconnection with each other.



space and a downstream space, the wall including

openings therein to permt the gas streamto nove
w@ewenad3By freely through the wall fromthe upBCT/E82006/000482

space to the downstream space ; a fiber bed supported

by the fiber bed support apgd generally covering the

mall openi ngs so that the gas stream passes through

he. fAb%EbgédbEBVh%eﬁngl hBesepsEbeamm spactatian tthe
domnstrean1space er bed conprising a conpgsi
whefehar tbed com!pbsatt.englbe@n Redt £PpLERELag AGIian S&ater as

r S|n of_f r
2 sPbh 4658 Rl PP B ot FiE, HREZ Bt e g‘*ﬁ,iﬁbgf‘”'
theb%@ ?@Lsh%t i ere tied Sollilpctdng meerial @]:efrl};x:ém;rrl’gsi ng

wrapBeggin wﬁl@%ﬁéms”“%&g‘i’ﬁdﬁéﬁ ot e e @
1eatss M Rmed R ﬁcgié N EHE sl dide a1sardw @padcauetpmn

outer and i1 nner layers, the internediate | ayer
bei ng non- needle punched. 2 . A fiber bed assenbly as

set faort in, t I ner
avter Tafd ik kAR gk £ den et
whd i8] GaANNecidOnsotd lofante anhers DE thd idmmpdmite fiber
assenbly as set_forth in cIa|n1li%§§rey%&the
bed jdselrl asiol th M3 i Y W HAD FRE S I essqik
t:$5%e|ght of the fiber bed support wall, the conposite
er bed collecting nedia strip being wapped in

multiple turns around the fiber bed support, at |east

i Bor bttt oot S eSBEly ol AP FofBhr s SRt 4 o
wheBaSt SEEa@fakbet t tunss 0F t tiee conppssitef Fheer bed
collecting media strip are overlapped sO as to form a
drainage overhang at the location where the adjacent turns
overlap thereby permitting a lower edge of the turn of the

composite fiber bed collecting media strip to drain liquid

from the turn.

6. A fiber bed assembly as set forth in claim 5
further comprising a layer of drainage material disposed
between adjacent turns of the composite fiber bed
collecting media strip and projecting generally below the

overhang.

7. A fiber bed assembly as set forth in claim 6
further comprising a master layer of drainage material
located in generally opposed relation with portions of the
drainage layer projecting from between adjacent turns of
the composite fiber bed collecting media strip for
receiving captured liquid and soluble solids to be drained

from the drainage layer between the adjacent turns.



bed collecting nedia strip overlap adj acent ones of
the turns . 5 . A fiber bed assenbly as set forth in
W@ b@sor48swher ei n t he adj acent turns of the conPCBEUSE06/000482
fiber bed collecting nedia strip are overl apped so as
to forma drai nage overhangpat the |ocation where the
adj acent turns overlap thereby permtting a | ower edge
of the turn of the conposite fiber bed collecting
media strip to drain liquid fromthe turn. .. A fiber
bed .agsdibley bedsesseorlly @f @& oy tudth&taim 4

conpri.sing_a er_of, fgraj Jierdale il siiassd bed
wheFeiie & ea%?&%gh fﬁfﬁ%ﬂggitﬁe%bonposipe fiber bed
colqtﬁldte__eigi E@die\disa:rsitp iiE s foraojesdt itrg igEridridt ISR el ow
the overhang ., 7 . fiber, bed assenbl r
bynasdmg mhs %lhht%rbe?ﬂor?&r ietgf%éoac s‘%nercyﬁ g‘f/“eefe%‘féﬁé&
drai nage nmaterial |ocated in generally opposed

relation with portions of the drain%%§1I%¥er -

pr & edt ifidoehr drad asravbhfj 3k TRT thRTE of? {Fret 1™

conposi.te fiber_ he 0 i gﬁgg St riwe f ®lber bed
Wh‘?l?s%grf Vilify T4 e“‘uarpg%ldrfé:q%(#%%%%@so ublée solids 10 be
cotiainad; ficid hec g nage dmyerebmeeh befeverR kent tWo

~turns .82 42 8 . A fiber bed assepgéyc 5 set forth in
inglhes M % GiWerdRd VPRUbVETT ap 0P %d] ateRl’ turns of the

fi ber bed collecting nedia strip is sufficient to

i nhi bit gas bypassing the fiber bed at the |lo atiog of

t helovek| Gibed bed asperbbidaastehbf9raR Bt °r3tth%in

claimg wherein the gvegl Lporadjacgat +hur aspet- bha
WherfLh %%% %%??g%?Pgﬁgnggbggg??iBahave an overlap of
coDeLWeeng ahedtat weripchese(Sncayeahdpapbubesigepngheyt two

(15 c

inches (5.i cm) and about three inches (8 cm).

11. A fiber bed assembly as set forth in claim 4
wherein the outer layer has indicia thereon for use in
aligning a longitudinal edge of the composite fiber bed
collecting media strip of one turn of the composite fiber
bed collecting media strip with the preceding turn of the

compogite fiber bed collecting media strip.

12. A fiber bed assembly as set forth in claim 4
wherein the fiber bed collecting media strip constitutes a
first fiber bed collecting media strip, the fiber bed
further comprising a second fiber bed collecting media

strip overlying the first fiber bed collecting media strip.

13. A fiber bed assembly as set forth in claim 12
wherein the first and second fiber bed media strips have
longitudinal edges generally in registration with each

other.



10. A fiber bed assenbly as set forth in claim8

wherein the overl appi ng adj acent turns of the fiber
wheweoni3BEct i ng nedia strip have an overl ap of POBEUSI861000482

about two inches (5.1 cn) and about three inches (8

cm . 11. A fiber bed assengly as set forth in claim4

wherein the outer |layer has indicia thereon for use in

aligning a longitudinal edge of the conposite fiber

bed collecting nmedia strip of one turn of, t

he .
corpos At & ioere el @sesmdet iafy Shddife St i \ﬂ%ta}%“l He
recedi I f '@H}%ﬁg &f IR Repboldectivyyr bed
Wheprﬁ@e&na%sl}%?icﬁ%%f%.se?%kﬁer ed”l assenbly as set forth in
coldleaitindy whetiei mstitig flishdretred-lool | 9 Indd® 2244 (P - ©
_constjtutes a first fiber bed collecting nedia strip,
inghes filér B¥d further conprising a second fiber bed

collecting nmedia strip overlying the first fiber bed

collecting nmedia strip. 13. A fiber_bed assqul% gf
setlF ork K ikew kednaiseaiMet i3S t$RE 1§56t At Setth

fi ber hed ' ' V. i i nalcie .
s A Vi A
£1hefs asseih) yamssetadordianetet ab i dboipler @i ¢HeNS Or

e T NP S
av%&a$%1@££ﬁ%%éﬁnéﬁ(5Bout1§-mfbfbhgrobeﬂeassenbly as set
or

in claiml wherein the outer |ayer and inner
| ayer each conprise fibers having an average di aneter .

of abouj B.,0icr and the Epbennedi atgimaysr
conggrs%sg%?%%rgg a%%ﬁgmgﬁyaggrage di anet er of about 5
whakeiansner filesss 46 thd fhbermbdidateséapPy B3Veepn

forth in claim15 erein the fibers he
aV?ﬁFGFn@éﬁﬁ?EeFa9grgﬁQVE ﬁnmégngﬁeoaigﬁg%ér of about 4

m crons or |ess .

17. A fiber bed assembly as set forth in claim 15
wherein the fibers of the outer layer, inner layer and
intermediate layer are made of glass, and wherein the

fibers of the inner and outer layers are needle punched.

18. A fiber bed assembly as set forth in claim 1

wherein the fiber bed further comprises a drainage layer.

19. A fiber bed assembly as set forth in claim 18
wherein the drainage layer is sandwiched between the inner

layer and the outer layer.

50. A fiber bed assembly as set forth in claim 19
wherein the fibers of the outer layer, inner layer and
intermediate layer are more resistant to wetting by the
aerosol in the gas stream than fibers of the drainage

layer.
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17. A fiber bed assenbly as set forth in claim15
wherein the fibers of the outer |ayer, inner |ayer and
w0 ndoeomsds at e | ayer are nade of gl ass, and whePE&I/nS100&000482
fibers of the inner and outer |ayers are needle
punched. 18 . A fiber bed ggsenbly as set forth in
claim1l wherein the fiber bed further conprises a
drai nage layer. 19. A fiber bed assenbly as set forth
in claim18 wherein the drainage |ayer_is sandw ched
bebneeh fhbernhed hagembandashEesuLertiagsr C128™ A
fi ber bed assenbl t Lo.Cclai 9 FekeR at
whe R0 £Br SUbF Tt AECoRTBR | ASOF S AASr TAVE o
1eakB! aEMegicabe kager apegitudinedi sdget megoieist ofg thg
the aerosol in the gas streamthan fibers of the
outgrapmdgdNgyerl2YS¥S A fiber bed assenbly as set forth

in claiml wherein the outer and inner |ayers are

j oi ned together at |east at one of their,lon%jtudina

edge .miv diifeobechessemilyams isaterfarfjeds clogm g1

fi her bed .assenbly _a farth . [ Wher eidy
whegigd 1) R GICAr udélélg;aé‘ sr??rgéal %La%lﬁg%ﬁﬂ eer2 J‘Dand i nner
inriedY al=Sy L 4rai ned Heapatdiprtteyr aty lastearie asfe &fewi ng,

stapling, heat fusing and gluing.. 23 . A fiber bed
sevdgibnif iARlsinggt FeRt Y5t aﬁﬁ%%%‘i n the

internediate layer is a neltblown fiber batting. 24. A

fi ber bed assenbly as set forth in claim1l whergin

files s offither ibrdransielly |25 evearrrRel B C A tal
bondi ng Wit h each. other fl {ﬁ§%ﬁ§s§pggy as
whegg 1% oritd IPESTUTI DL it %?nf§ﬁéqﬁ%%er ed col | ecting
baﬂ‘@ﬂ&g?. strip is pleated. 26. A fiber bed assenbly as
set Torthinclaim1l
24. A fiber bed assembly as set forth in claim 1
wherein fibers of the intermediate layer are free of

chemical bonding with each other.

55. A fiber bed assembly as set forth in claim 24

wherein the fiber bed collecting media strip is pleated.

26. A fiber bed assembly as set forth in claim 1
wherein the fiber bed support wall comprises an inner
screen and an outer screen arranged in generally opposed
relation, the fiber bed being disposed between the inner
and outer screens, each screen comprising a mesh including
horizontal wires and vertical wires crossing over and being
interconnected with each other, the screens being arranged
so that the horizontal wires of the inner screen are
vertically offset from the horizontal wires of the outer

screen.
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wherein the fiber bed support wall conprises an inner
screen and an outer screen arranged in generally

wopposeEsy el ati on, the fiber bed bei ng di sposeRPCHES0eE€000482
the inner and outer screens, each screen conprising a
mesh including horizontal wsres and vertical wres
crossing over and being interconnected with each

ot her , A he 1Rer s R8I NG tandangeil sethigs tde forming a
horizontal wres of the inner screen are vertically
£ibeff detd fafora trkesth o3 Foitadion s dio tFRINQ(R erosoLs

reen.27. . A fj bed col | ' ] i psf@am, th
SRy S (5o B O B St et o e o T
F10anmer] ass sl sdamiddrtavegdssrasbl bt eveo| & dsuprPent a

novi ng gas stream_ the, fjber bed being a ;
SUHETR 5 e G I T P r Ol TP T RaEh 2o king
£1 & 1 O NAUON gd 9T s GLOSH b hvoldhio Clth G lip vt Of st hecgase except
stream t hrough the suggort structure except for

fort hrlmemtolt Hehé | Bepebdaed t Hehe | Hpepdaed of PLLEF hPdelrdia

strip conprising: an outer layer conprising a mat of
St¥¥%é$§m%%n%%$%bted to provide structural integrity to
t heag oSt t Bafébeconpdi sbhy eathay oBdEdberei ponghructed

I nner layer conprising a mat of fjbers con c 0
o ORT RS SEFEECLRARL MRESFTLSY L 6ot HRScuRpBeLt et Fpapr Ded
copfgcggﬁ%eﬁéagg gggh?.strip; and an internedi ate | ayer
sandw ched between the outer and inner |ayers,

t he
i nt annbdnarelbdger cOEPRESHDE- AcBAFeOfufdheys. copstrcted
fiber.bed collecting. LA St S gLt Rl Rigkal Brea
tOZEraﬂéggiﬁEFHSQBE grlgﬁ b?ﬁ% rtpasgﬁsegpg joiﬁed:L
colDgethag mkang strlieastndne |ongitudi nal edge margin

of the outer and inner |ayers by at |east one. of:
sewrRginseaprragtenday erusrh W&ﬁ868|§F%&?en €nd outer and

inner layers, the intermediate layer being non-needle

punched.

28. A fiber bed collecting media strip as set forth in
claim 27 wherein the outer and inner layers are joined
together along at least one longitudinal edge margin of the
outer and inner layers by at least one of: sewing,

stapling, heat fusing and gluing.

29. A fiber bed collecting media strip as set forth in
claim 28 wherein the intermediate layer is joined to the
outer and inner layers along said one longitudinal edge

margin.

30. A fiber bed collecting media strip as set forth in
claim 28 wherein the outer and inner layers are joined
together along both longitudinal edge margins of the outer

and inner layers.



29. A fiber bed collecting nedia strip as set forth in
claim28 wherein the internediate layer is joined to
w0 b@oout3es and i nner | ayers al ong said one | onpCT/ust006000482
edge margin. 30. A fiber bed collecting nedia strip as

set forth in claim28 whergin the outer and inner

| ayers are joined together along both |ongitudina

edge nmargins of the outer and inner |ayers .31. A

fiber bed collecting nedia strip as set forth in _claim,

27 3nhehef nbehebedc crplessdandt AESkAcSETIP Bife SEMPELHe 12

fiber bed collectin i 4 Rl equa
clag SBolEeTos™ Eheb (DR =t eh, PATTESE (e
congRlliget FRgeretied $iolilpcad repmetidet IStidrclisl hegp than or

erein the outer | ayer and inner |ayer each conprise
equpilh s akavitng - 2n 1@FEsyd 3diHet er of about 6 nicrons

or nore and the internediate | ayer conprises fibers

having an average dianmeter of about 5 microns ordées o
33 32 AN ifidethéed dldldadtigaamadd as i RS et GFIHD 0

in claim32.wherein the fi t. i-nt I cen
claigy, &’ I’f’g{?éfe&ﬁl g_\hﬁ SYEH alr@gf &t aqgluéifuﬂrg@cfons or
oot by e g iy S

orth in claim erein the fibers of_ the :
midrgrer on mese Rt d R R ERGEA bR ef"’}% com‘(%?#%r‘g%% Ebers

rar

ha\%{rgqasan and i L L PUt £rashet i Nneictayersr atess .
ne

I'e” punched. 35. A fiber bed collecting nedia strip
as set forth in claim?27 further conprising a drainage

| ayer sandw ched bhet i I a 8e puten i
Iay%}'w%tfwﬁﬁ¥ﬁ%e§o gggg?%ﬂggﬁﬂgﬁ %dg%g%?e%?i%g media
c1Sthi 92 Meerdihi bee befersl| becthagineeimediatp dsyssthave

forth in claim35 wherein the fibers of #Qgsouter
an| ayerage nyeame BGEr OAndPPHEef nBUFAYR® 1 BYerare treat ed
so as to make them

34. A fiber bed collecting media strip as set forth in
claim 32 wherein the fibers of the outer layer, inner layer
and intermediate layer are made of glass, and wherein the

outer and inner layers are needle punched.

35. A fiber bed collecting media strip as set forth in
claim 27 further comprising a drainage layer sandwiched
between the inner layer and the outer layer within the

composite fiber bed collecting media strip.

36. A fiber bed collecting media strip as set forth in
claim 35 wherein the fibers of the outer layer, inner layer
and intermediate layer are treated so as to make them
resistant to wetting by the aerosol in the gas stream and
fibers of the drainage layer are free of any treatment to

make them resistant to wetting by the aerosol.



resistant to wetting by the aerosol in the gas stream
and fibers of the drainage | ayer are free of any
woe@avmsss to make themresistant to wetting bRCT/IE2006/000482
aerosol .37. A fiber bed collecting nedia strip as set
forth in claim?27 wherein fhe outer |ayer has indicia
thereon for use in aligning a |ongitudinal edge of the
Coﬁﬁosht91Eekebeae@oQbethgn@em&dl3t$up|pso%e¢n¢CHWMnln
of the conposite fiber bed collecting, medi StrQP
claamppdcwiienginutheoPutsE doadsee f’-P%éF%‘e%@& 9 e’cgoﬁg

medi a,stri; e I ber ched ceidRGtdenEiber
USCdd glltgrl %9:%‘ \'%/roté’ll § (agﬁl%aing tgfﬁle sut ort stﬂr ucture lofe
bed h@lmes:ﬁ:ledg menlataorstxs@ of fanigetuyed @olqh@ctq%@%d%ea

t th | 27 wh Jhe

£ing B oo LeE R A S S, i & R e

theC@dngoQJél% MYt Ydd RSl &xatidpmiduian s(ﬂxaupnx/ﬂ'Yen the
N

the internedi ate | ayer conprises fibers hq¥|ng
comgrosavter dgded! aest arolgredbioig ik TrisTort§ dEFPPS

arod}rgﬁettsrg IR iagvox% \%g{cﬁﬂg? ch]g | thd S €le MBI ROCOT .

ecting nedia strip as
set forth in claim39 wherein the interspersed fibers

have an avera r fallin r=YoTall G

0. 8 mpcr%’r]%elfqgoeé% ]gecfﬁjcrr‘%ns 1 A corrpos%e H
cl%irge;h bk 0! 46 G A0 sh absd réglfert Lise nedtakétgip is

[ bed for a fiber bed mst elimnator used to

inremwkEl aerosol s and/ or wetted soluble solids froma
novi ng gas stream the fiber bed being adapted to
general ly cover a support structure of the fiber bed

asseobl y fﬂbe:gem@dad:byldatbmkgnrgecﬂi@v\ﬁbi‘llP hesgaststpehh in
t hrough the sup gort struct

f h
claipe?’ pEEereHe ]BﬁpbgF?Emﬁgf)%ngf ‘%’:& %pgggg 5“5@“8

haéiﬁ%paﬁogpéfégégdﬁameﬁéefotadbbuaf3fmbersnson$tﬂasSed

rovide stfuctural integrity to the conposite fi
inbedspetkedt ingfibers having a greater aver ge diame

40. A fiber bed collecting media strip as set forth in
claim 39 wherein the interspersed fibers have an average
diameter falling in the range of about 0.01 microns to

about 3 microns.

41. A composite fiber bed collecting media strip for
use in making a fiber bed for a fiber bed mist eliminator
used to remove aerosols and/or wetted soluble solids from a
moving gas stream, the fiber bed being adapted to generally
cover a support structure of the fiber bed assembly for
generally blocking flow of the gas stream through the
support structure except for through the fiber bed, the

composite fiber bed collecting media strip comprising:



10

15

20

media strip; an inner |layer of fibers constructed to
provide structural integrity to the conposite fiber

whedeonidBEct i ng nedia strip,- and an i nter nedi BCEUSZYE000482
sandw ched between the outer and inner |ayers, the

internmedi ate | ayer being nmpge efficient in the renoval

of aerosols fromthe gas streamthan the outer and

i noer L AVEr SpRt lbgagt e editrartdanes grayece

being fornmed to separate into strips including .
strogtteralayiert egaittyoro &HE iGaECSidfef ihed RGd ﬁ?g‘ ting

i.nternedi ate | ayer section. 42. A conposite fiber bed
meddg) S¢dtig nedia strip as set forth in claimal

whergiimrddie Jayrar oditemr densnmiadssh tranrdvigdfi bl e
portions in generall verlying relation, .th .
sty e TP 06 Wb 6%%%5%0’1%3 ?%l]%egpa]?ea Secting
medi@gt]{airig_ $£r layers into the strips . 43. A

conposite fiber bed collecting nedia strip as s

et
f orarh intetwadnade viwerey andibned ReRNEHhrng fRrer and
,_are joined tagether i I t PNE;
lnr%ﬁ%eizﬁfe]f%’e ghed ]?éea(#}% e%eﬁ%é4%&?@zéf tent

rtions.
in CHBOsdhevdi hef Decbasid eftomgrinedias ssrigamstiap the
forth in claima43 wherein the outer and inner |ayers
outg®P FRA N HERFRTSat the |ocations by at |east one

of \ SeWiNg, Sharbitdr eQtihnst NUapass gbeing. fdbned to
conposite fiber bed collecting nedia strip as set
separabei inch abbr 4Ps whes biding e R r aRERBH| L3BeFt FRRCHPR, and
. _eachof the outer and.inne : ri agbbpeonf
rISF 1 GPEET oRECE 0. A OB Ea P Ear g S Pt BE s
media strip as set forth in claim4l wherein the

?grgg?iiecgkgg;iggdf%8LLegé&ngoTEgEgiggrRgdka Eger as
set forth in claim 41 wherein the inner and outer layers
each have frangible portions in generally overlying
relation, the frangible portions being breakable to

separate the inner and outer layers into the strips.

43. A composite fiber bed collecting media strip as
set forth in claim 42 wherein the outer and inner layers
are joined together at locations along at least one side of

the aligned frangible portions.

44. A composite fiber bed collecting media strip as
set forth in claim 43 wherein the outer and inner layers
are joined together at the locations by at least one of:

sewing, stapling, heat fusing and gluing.

45. A composite fiber bed collecting media strip as

set forth in claim 42 wherein the frangible portion of each



47 . A conposite fiber bed collecting nmedia strip as
set forth in claim4l wherein the unconpressed

wo biockms8s of the conposite fiber bed coll ectiPQI/OIE0&E000482
strip is less than or equal to about 1.2 inches (3 cn
. 48. A conposite fiber beggcollecting nedia strip as
sef”forth in claim4l wherein the outer |ayer and

of {éﬂge{m‘:@ﬁée%m@agﬁn@@”@&yég tbhprsshaviangiae afer age
Ianeter of about 6 mcrons or nore and the
perforetiedsat e | ayer conprises fibers having an average
di anmeter of about 5 mcrons or less. 49. A conposite
fiber bed collecting nmedia strip as set forth in claim
48 48heneicd ifdebe&ri®eaf bele coiflectddidgatredigy et isy s
an average di aneter of aboutc

4 m \ A
setogRpbe 68 FIBGM BadVESTEAS: TS METEStE § PhTe s

p-as set
colflggzttllnig_nn@(ﬂﬁms/{@i%q%eii@l thedlithers of the outer

rayer, “i nner layer "and internediate |ayer are made of
gl ass. 51. A conposite fiber bed collecting nedia

stri s set forth d. | f o G IR as
dr é‘iﬁage JOURSGS vﬁ%cﬁ%le?ekr?e:g\]/\?elelnlg% e 1 nner | ayer Ignd
set! @ em |@yeinm 52 .whrednpadia enxfddmerrdarsed ditiedimarp of
media strip as set forth _in claimd4l wherein {he
the SEMPIRIES NERRS S H%r%@&%%lﬁ%é“?cﬁlam Si’etg]%fé;gl% 1688 &han
| ongi-t udi ge. ofi ddiesomasit e fiber bed
ot ce&{{%elcﬁgﬁn%hg?a st rlip of one turn of the fiber bed
collecting nedia strip with the preceding turn of the

conposite fiber, bed.co ' LA Sk I egrt
co::%osi‘zf ec?rp%%?lib%dflg%%]% :gc%c? 2%0%%?12112% rdinf)djil\ééJ V\E a%%e%s
sel Q3Eh t he suRpardl sthewcéim etind ohieeti bayebeandi spner

elimnator. 53 . A fiber bed, assenbly for _a.fi e
laygsteach comprise fibers having an average d£5§8£e9 ds
about 6 microns or more and the intermediate layer
comprises fibers having an average diameter of about 5

microns or less.

49. A composite fiber bed collecting media strip as
set forth in claim 48 wherein the fibers of the
intermediate layer have an average diameter of about 4

microns or less.

50. A composite fiber bed collecting media strip as
set forth in claim 48 wherein the fibers of the outer
layer, inner layer and intermediate layer are made of

glass.

51. A composite fiber bed collecting media strip as
set forth in claim 41 further comprising a drainage layer

sandwiched between the inner layer and the outer layer.



10

15

elimnator used to renove aerosols and/or wetted

sol ubl e solids froma moving gas stream the fiber bed
was®enhisgs conpri sing: a fiber bed support havi POI/ESHE6/000482

defining an upstream space and a downstream space, the

wal | including openings thgpein to permt the gas

streamto nove generally freely through the wall from

the UpS! IRAMRAGE fiddhdedoWrslliceamrrpaceiia Sitigr as

bed supported by the fiber bed support and enerakiy
setC(fwe:rtll'ng;I il adal 14 lopdrausgs $é&e Pt athe s gﬁ%aﬁﬂ icia

asses. t hrough t f 11 e | FL-0m t m
endIRE Ry TR dottot e SR ST e (e e
con?tl:@_lfﬂés'ﬂi@eﬁlg ]:md)rtgg]tleecfﬂimg et ac o Yk i oy omeligurn of

rip wapped around the fiber bed s rt i i ple

the, JHRET HO0 AL S HMAHE e St ahdriy Brong 4
tu !d':;‘altlrféatc!bmﬁgcp@itfé berpde b dEctd dgi i dhed Bd réfprip when

eing generally flat and at |east some of the turns
thenanmE?ﬁmu&;Em@eECQﬂd ek lrcting media | geripels wrapped

ass as set, f ' | ad ML &4 ber
ar%b‘f}‘ga?% ﬁe%p%%%r%)é}egégléka%i %r%nrge? eri al Fd]?%%gﬁéédt over
elihendider bed collecting nmedia strip at |ocations

where turns of the fiber bed collecting nediastrip
overl|l ap each other for sealing between overl apping

tur@?.g%5§ibef\ﬁégeésgéﬂbﬁ§5§6§|a asbeet béarmbstn

plg|n1 wherein the fiber bed further conprises
eljehes bt ymésegﬁl hdr Fempbve o HgS Wbe NN OFh@gEFBér SBZHble
upport. 56. A fibe e nb asg: t sl
s L R R P EY HBnPout B s At oh Gnly whar o r i
cohprising:the flat fiber bed collecting nedia strip

overlap. 57. A fiber bed nbl _ i
Oy CheSheanbrt: Rprerbo e 5Sns Yol SRRk APk sk Dupst=ean

L |
spgggféﬁaegtdEQnstream space, the wall including openings

therein to permit the gas stream to move generally freely
through the wall from the upstream space to the downstream
space;

a fiber bed supported by the fiber bed support and
generally covering the wall openings so that the gas stream
passes through the fiber bed moving from the upstream space
to the downstream space, the fiber bed comprising an
elongate fiber bed collecting media strip wrapped around
the fiber bed support in multiple turns, at least some of
the turns extending along a spiral path, the fiber bed
collecting media strip being generally flat and at least

some of the turns overlapping adjacent turns.

54. A fiber bed assembly as set forth in claim 53
wherein the fiber bed further comprises sealing material
disposed over the fiber bed collecting media strip at

locations where turns of the fiber bed collecting media



i nhi bit gas bypassing the fiber bed at the | ocation of
the overlap . 58. A fiber bed assenbly as set forth in
W@ k@sn78383 wherei n t he overl appi ng adj acent t ur PGT/H82086/000482

an overlap of between about two inches (5 cm and

about six inches (15 cm) . 5p9. A fiber bed assenbly as
set " forth in claimb58 wherein the overl appi ng adj acent

<t Ul BSchave apcaverhar ebrbeburengabetivelnd dveeteppifal
Str%#) aﬁ% agout three inches (8 cn) . 60. A fiber bed
turassenbly for a fiber bed mst elimnator used to

renove aerosols and/or wetted soluble solids froma
nmoving gas stream the fiber bed assenbly conprising:
a foishemn Fathesupedr thsanioly @swaldt deftd ngr shlajgst3eam

B 06 EHERS Bt TR PRI AR
oy 19606111 ddaely kb hehened ibdy wad hauptastt eam

space to the downstream space ; a fiber bed supported
by the fiber bed support and generally covering the

wal |~ opend. 0
LRt Bt B T st RO HBRGY 0e STEm
wh&Qé’!i’St‘d}fé’iYBcﬁna@ id Meodatmsi dreldy odrmpre silgy BRres orgatlee

fiber bed collecting nmedia strip wa ound the
£19% B bR ok 1o TS G T I T he
extending along a spiral path, at |east sone of the

turns overl appi ng adj acent turns, and an |nterned|§%e
dr s5hage fHyer bedasdenelveas Wl aEeRED HRnSlatmt

wh%§§§%b?edé%%%% Ctlg ﬂé@?ﬁﬁrﬁ nd1li s AshEBSEiIBRE to

a|n1 wherein the
inhib £f NBak abﬁp@lssgmggerlé agtbei nbdadi dets wheotefrahion of the

overlap.

58. A fiber bed assembly as set forth in claim 57
wherein the overlapping adjacent turns have an overlap of
between about two inches (5 cm) and about six inches (15

cm) .

59. A fiber bed assembly as set forth in claim 58
wherein the overlapping adjacent turns have an overlap of
between about two inches (5.1 cm) and about three inches (8

cm) .

60. A fiber bed assembly for a fiber bed mist
eliminator used to remove aerosols and/or wetted soluble
solids from a moving gas stream, the fiber bed assembly
comprising:

a fiber bed support having a wall defining an upstream
space and a downstream space, the wall including openings

therein to permit the gas stream to move generally freely
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projecting outward from between adjacent, overl appi ng
turns of the fiber bed collecting nedia strip. 62. A
wo 2iwetn74388l assenbly as set forth in claim6l WET/E52006/000482
the adjacent turns of the fiber bed collecting nedia
strip are overlapped so ass;}o forma drai nage over hang
at the | ocation where the adjacent turns overlap
thrbheteby peraytting ankowekcedan ebakle tbutheoliciietream
thrPPgér% Sd%%gFlg%??ng neg?a strip %o drain liquid from
spathke turn. 63 . A fiber bed assenbly as set forth in
clai m,62 wherein the. _projecting Qorti f t and
in?eﬁﬁ@@Fgg@ddF&PHS§5%PH$Q}E&%nggae%;%%ﬁggp Fes the
genR¥aNNaNgoveding theewahad oarsemiysy sas tdett fdvet [gasn stream
claim63 further conprising a nmaster I@ﬁfr oftgralna € ce
pasmetse tihalougdc &hed filkege A& MAY G IEEP rteatiFsm With
the porti d ntey, e ylrai ilAyYRf an
to;ﬁﬂﬁ %%Pﬁ%%g%ﬁgﬂﬁ e?ﬁéena jacent turns of the fiber bed
e1ci@jdectting midida cstliqutfiory meskiayisigridapiuarRed idmwrd
and sol uble solids to be drained fr ket nedi st
thedrfdik?%”gé’qdafé’rpp&é%\m% t eeasadjsza(%%énto ugrl%g E 65. A Ing
alcfr:i%ea{ fed-L0ldR01 | ngt MRS SYdnkep dDrehes ecummarakvergl apping
fiber bed for a fiber bed m st elimnator

d
adjarmve mermsolandil crmbRTied dldt (HrE TS glzaeﬁf?%?r}%cated
be%%eieﬁg?c?@a‘scé{{ aamnd hee fiher s Bed- beddo-sriped ©lhd Onedia

cover a support structure of the fiber bed

st elimnator for generally blocking flow of the gas
stream t hrough the support structure except for
through the fiber bed, the fiber bed collecting nedia

Strgp COMPIhSE NGed M StOngRy cast sép forvrdinfclaber§0
capabi e of renoving aerosols fromthe nnv'na %as tion
whereéanthehbn§¢¥m®d%%¢%gd§?%€ﬂg?o}aﬁﬁﬁe??ﬂ£u fiz guBBort

structure Ppj odnt Be sHBeRe! t oSEFUSHPLAgl Burns
prﬂ%???%?% %@%V a%p?%ggtgégs, the %tr[p avi ng b
of the fiber bed collecting media strip.

62. A fiber bed assembly as set forth in claim 61
wherein the adjacent turns of the fiber bed collecting
media strip are overlapped so as to form a drainage
overhang at the location where the adjacent turns overlap
thereby permitting a lower edge of the turn of the fiber

bed collecting media strip to drain liquid from the turn.

63. A fiber bed assembly as set forth in claim 62
wherein the projecting portion of the intermediate drainage

layer generally underlies the overhang.

64. A fiber bed assembly as set forth in claim 63
further comprising a master layer of drainage material
located in generally opposed relation with the portions of

the intermediate drainage layer projecting from between
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opposite, generally flat faces, at |east one of the
faces having an alignnent marking thereon positioned
WO orcal43ghi ng the overlap of an adjacent turn BET/UBE06/000482
strip. 66. A fiber bed collecting nedia strip as set
forth in claim®65 wherein the elongate strip has
-V‘Iﬁﬁgftudlnal edges, the alignnent marking extending
2dj§epREaLlynRapal LaL Eonal beasboonecelnthaeatgestrip? for
I'ber "bed col 'ecting nedia strip as _set forth in
receliaimy6Gapherednliteidl AgAmsalukaekisrgifs tecRFedrained
nearer ,on of the |ongitudina e LB
e R Tl
turh@ngi tudi nal edge. 68. A fiber bed for a fiber bed m st
elimnator used to renove aerosols and/or wetted
sol ubl e solids froma noving gas stream the fiber bed

bei d i
629 adanied (Rgoergnald YRIAi% tE gt niset Ure
of "the 'm st el%hinator@fgﬁrggnerglI?ﬁﬁﬁ@g

: ; . l'y bl ocking flow o
mak?gig‘tgaﬁfﬂiaxetwﬁd rf!ogug!h fﬂﬂ@%m@mlsﬁ rel}dt“l}r‘-”é‘gt@?céﬁe to
rou e fiber t i-er i .
reWﬁpP&?esgD FhittkHESs Wc%t%%a 5o u%b%ml%g sicﬁ@ﬁieésq aﬁ\(&lfﬁg a’gnr%OVlng
gasha Ne e Galdeac oy bedia ataped o tgarsial Ip cover

renmove at | east about 99. 09% of aerosol rticl.e
a SunBQR}zﬁﬁﬁQRiwﬁe(9?3?%%%@%???r9ﬁé2?i§§5%ﬁ%@iﬂ%ﬁé&ﬂ%ﬁf
genaeﬁla aﬁ} rkglc?é]?ﬁ'hg 7f ]]@«4 féf 3tk(e9535(@/ M Bawfti@rough the
pol'yal'phaol efim oil and noving at a velocity of about
sufashfteatt parturea edpts. fometkreuperthe nbtgT Rdr e

..the pressure drop across the. fi -'
bt ST Gt NP 0y Bt Pedds (s hgie!
St%%§§%8§§?6f6Elﬁﬁﬁé%ﬁ”cé@ﬁbnéséfetémbmhm@ra@E@@Ol© from
e aerosols and/or wette | ubl | Lds _f .
thernwdVWHRgaga8 t $eaeAM ¢ heh? | %Hngﬁeg’é? ?@f 25 pf%irjr Sgvéring

th e@&£8££¥ structure by wrapping around the support

structure in multiple overlapping turns, the strip having
opposite, generally flat faces, at least one of the faces
having an alignment marking thereon positioned for aligning

the overlap of an adjacent turn of the strip.

66. A fiber bed collecting media strip as set forth in
claim 65 wherein the elongate strip has longitudinal edges,
the alignment marking extending generally parallel to at

least one of the edges.

67. A fiber bed collecting media strip as set forth in
claim 66 wherein the alignment marking is located nearer on
of the longitudinal edges of the strip, and at least about

two inches (6 cm) from the nearer longitudinal edge.
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cover a support structure of the mst elimnator for
generally blocking flow of the gas stream through the
waapor43sst ruct ure except for through the fi bePChES2006/000482
the fiber bed having a conpressed thickness of about O
6 inches (1.5 cm) and haging a collecting nedia
strip constructed to renove at | east about 99. 65% of

aeg@soh RaphC e E@\tl Ag fabshz®edf mlsd rildmims tromsgd

gas stream having a loading of 1.8 ng/ft 3 3)
to okmavpokpaiosieds! enidd o8| Meé%@dnrﬁ\ﬂ 18 sl %‘@‘ 5t
mov%ﬁ%?ép?? geeretésQ%r (P L e Heh Joeri‘fffgeraiia(iﬁ:"ednt@tg%herally

sure drop across the fiber bed is |ess
covelan @h;@ﬂ:liﬁﬂ storuatairte 2:£4 tihec rdss tofe Matiga (@ 60%Pa)

70. A fiber bed asse for_a flbe
generpdiliyatHOUSd® t %é%erg&sol & r d‘?or e fhe

suppMP IR SRl d féx%’ép’t A rtgngmgxsttrreammdxe Hedo,ertrtaed
ssenbl yconprising: a fiber bed suppo

rt_hav
£ i beberf |hﬂd1%ﬂ-aamng)§t reamesRRed fitt AnRfevh <y @3?9‘% aoce t he
ng..o t r
Sl 1 S B MRy RS g R R W o
cortsitemuaﬁéd con B tat thessovalstue 98 speof ae¥osrt

bed supported by t f
pam%;’hwsm% S ERR gt SO L TEEOT e e S ey 2

a%ea? icg‘é(ﬁi&%‘ shes f bey  Bedoro¥ Ka) fdsﬁrratmlmlspm@am

e to the downstream space, the fiber
oleﬁmmrmsln@n@.m@wp@S|4% @IY@%O%EHYC%F|%E?PEQS%EE?%t pex

mlﬁé%%PgiQOéS??€g¥ ; &fﬁuééyefwﬁgﬂEihStﬂs ?eéﬁéu@é drop

o prOVIde struct ural grity to
ac%@@s{tﬂ@rfbﬁér B@d Bscbesecthan bayequémpb@r@b@ubylihé
I rs
inches of water (2.76 kPa).

69. A fiber bed for a fiber bed mist eliminator used
to remove aerosols and/or wetted soluble solids from a
moving gas stream, the fiber bed being adapted to generally
cover a support structure of the mist eliminator for
generally blocking flow of the gas stream through the
support structure except for through the fiber bed, the
fiber bed héving a compressed thickness of about 0. 6
inches (1.5 cm) and having a collecting media strip
constructed to remove at least about 99.65% of aerosol
particles having a size of 0.3 microns from a gas stream
having a loading of 1.8 "/’ (64 mg/ 3y of a polyalpha-
olefin oil and moving at a velocity of about 23.4 feet per
minute (7.1 meters per minute), wherein the pressure drop
across the fiber bed is less than or equal to about 2.4

inches of water (0.60 kPa).
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| ayer, the collection layer being non-needl e punched .
71. A fiber bed assenbly as set forth in claim?70

wob@ser43ss i bers formng the collection | ayer aPET/ms1006/000482
chem cally bonded to each other.

55

70. A fiber bed assembly for a fiber bed mist
eliminator used to remove aerosols and/or wetted soluble
solids from a moving gas stream, the fiber bed assembly
comprising:

a fiber bed support having a wall defining an upstream
space and a downstream space, the wall including openings
therein to permit the gas stream to move generally freely
through the wall from the upstream space to the downstream
space;

a fiber bed supported by the fiber bed support and
generally covering the wall openings so that the gas stream
passes through the fiber bed moving from the upstream space
to the downstream space, the fiber bed comprising a
composite fiber bed collecting media strip including;

an first layer comprising a mat of fibers
constructed to provide structural integrity
to the fiber bed, and

a collection layer supported by the first
layer, the collection layer being non-needle

punched.

71. A fiber bed assembly as set forth in claim 70
wherein fibers forming the collection layer are not

chemically bonded to each other.



