VANE- TYPE DEM STER BACKGROUND OF THE | NVENTI ON [ 0001]
This invention relates to devices for separating a

woO p@aiogieand a vapor. [0002] Many industrial prPCEESHS6/061692
use vapor-liquid separation devices to renove |iquid
droplets froma vapor stream For the purposes of this
application, the terns "vapor" and "gas" are used
i nt er changeabl y. | n Vrad$B-Taikd/ DEMISEERt r ansf er
equi pnent, liquid droplets are often generated through
vapor-liquid contacting or phase change. An exanple of
one such process is co-current fractionation wherein a
general |y downireKEREOMMY @F JEiEd HHENEIMnt acts an

ward flow ng vapor phase. Although the overall flow

10085) 1 vapisinvgadon ielyiss & davicenfos Siﬂa@&égé liggd and a vapor.
counter-current, the flow of vapor and Jiquid is

(0083 ¢ iang prdugifialPredsesey asaRperigvl SﬁBﬁr%PO&rdéV‘&%“‘rfP 50 ligaid

drobR& ftdnfblghot Stre@R FRF e PuipBdscs REthYARPPlicaBbAl tRAEfhse@apor” and “gas”
upward to a vapor-liquid separation device wherein the

are|usgfLipigrahanggablentorragsh é@/@rr*@ﬁﬁ teapafensgyipmenty guifl deppicts arpafien
geri }a@é@ﬁhn@gégy‘@'bﬂh&lﬁd abhdcnhesd é?l"aseséh%gg% A xhliBle WRBRY such process is
superior stage. Air conditioning

co-sg@tnefmctlahqwndﬁwmm generstiy ﬁ?‘é“%é dewingdighd rhessepestsan

t e f

oG R Ao GRS AR B e AT A R gt AP Bprocess i

commﬂcmeenmm:ﬂow alispsr Mdélqgtdrleamur@ntwmgée mppe@tdl lwyid are

the. l.i qui £O I h t
cor{?zhcge%va (g:rllqu 1§ %r%e{ragr{e? éna %e % or aﬁy@o %Ire@etdu I%%de’ q%ﬁdr-%u@@%ranon
dewidel d/hete&m thetliquidakde-¢rainkd framdhet vapoel Themqaldshanaﬂogh:tdovvmwerd to

d. not ch e direction s the v
on BB g S0S pBi fafo daial v uGrabBRBlpe fhfmsato
cori@aily tRiry agpoF-liquitl kefaradibn syswatsit@teyhodt wated fessho/eskdlag.
such as flash druns, vapor-liquid separators,

OOI)EF eione hfethod e @%trhﬁﬁ@&quﬁtﬂdﬂb@bsls aabsicy BEk cauadsthe stream

TN S NE I LS G

stréagi) e n&fn'iéi\ﬂgregf th&iqad a1l €hd toaake th/fﬂ[t@l(hﬁvelgna striight line and not
sheet that is formed into hills and val

chapgpdiEstPIAUGKLY asiee \Paple s haMes Spata V&E)%{H{quwegaﬁ%f@élrdgms at

or fe@r AE O¥ic Buet DR UM d PP RatRsskRGudhNg fREH @am, vAR&-liquid
vanes and spacers are often welded or bolted into

seppEiry, resaivershilerpgerarks aschibgers rRpiban aid finlation colpmng is med
kndWn By Skill, and materials. The vapor streamenters
one si e and takes a zigzag path to reach the other

[oodyde gnggl?ch%tehﬁ‘élﬂﬁgntQIEQQé RERIGANBALs oF Q%ts hﬁ‘&rﬁge@l hﬁparallel each
rapi I gzag and i npinge on the vane, where ﬁg cling
y

vanarbdmg arihid ohast thaftes {pamed mmehlhlmndmaH%nEomtl@@ély vaalle%%fe
spa&:ghczlpgxq %y Is;?ald&@ kprovide a narrow flow path for the stream. The vanes and spacers

are often welded or bolted into position, which has a high manufacturing cost in terms of time,
skill, and materials. The vapor stream enters one side and takes a zigzag path to reach the
other side. The entrained droplets cannot negotiate the rapid zigzag and impinge on the vane,
where they cling and run down the wall. De-entrainment devices may also include louvers

welded to the vanes. The louvers provide pockets that trap and drain liquid and greatly reduce
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wel ded to the vanes. The | ouvers provi de pockets that
trap and drain liquid and greatly reduceliquid
WO eeogfosreas nnent and i nprove the vapor-liquid PCT/US2006/061692
separation. The wel ding, bolting, or otherw se
attaching of the |louvers, however, increases the
conpl exity of manufacturing. [0005] The vanes and
liquisirg-ensainped atld)mmmgeb@mipm-b@.hdi ;epdlsasorg rEe weddipg boiting, or

*RaSPRAE PRt OB, B oL SRSl b
e D N i PR A B

thrpegh aélalhlghnatomt}swwthiam‘mxumem atrvaltoftiqgid paeictes fibinahc stiwhinfand a

ffd n n pressure drop.
eSS bSO o BB S0t

inalenging dsmarrdefot aumhﬁtorfsc\)rhlcfh)@@ﬁ@{eelt bigh U8 04i1i&)%:itB @ highW¥iciency
009; US 3 1§ 471; and US 6, 852, 146. Therefore,

Iev\l\hﬁ?a%gl ’H@é'ae”aeSF‘ge rO\Papor liquid separating device
| if d t d nge]
R | PRieR TR VoBRr il Sttor i o ADEM R SomAly s

USst @ng;osum A6AL BISS, I [ASTENENTUS 6, 9L 44, mglete@oratwﬂaeﬁ%feeded is
define the fluid flow paths is al so

artiall
VBT EP oS Y B3 ine S T RIS e QO FFeTH Eliminating the
nedme&wﬁtwalmmbmeﬁfﬁmdﬂoﬂsté&%@ucf,}pefs@bic@%rf%@émn gr 2N % REleast
tor having fornmed or corrugated sheets
pa“F‘F";td"g‘l‘? sffjl uidey pibeiy ke deshiabler s. The corrugat ed
sheets and the flat sheets are |ayered such that the
arrangenent of s d ouvers creates at
I east one tort uog@%ﬁﬁﬁg P:F iﬁgﬂg}ﬁ?g@fn@%m an inlet to
Hﬁ outt .t he dev% An out er casi.ng, or frane
|s suf'f nertiop C{)lélpﬂiﬂsd“f)ﬂee Oﬁpgfeé"é)f’taovﬁé‘f RéF m‘ftﬁb’@S]atOSB?fé“g

formad Dtadolrm@ﬁed m&tb{dﬁt §Heexs,oind elte 41 16AXR! MG cdrABated sheets and the
nd flat sheets and whether the

rru
flaf} fﬁ% aé{?fs ﬁﬁ‘@a terppRemeB ¢ uectsed dNemtldouveperqafegpt least

onestb@edus fluldl f1dW0EHAnndr omh@lin V@6 |a"%;bd? Bﬁtlét 3¢ {h@ devitd eAr?‘(lS@Precasm g
nd si z? of the louvers as well as the shape and t

Orfg“%eelsé‘ff F‘ﬁ%“%?lfi&'@fdﬂ@%ﬁt@ﬁ’élﬁfs and the configurati on of
M uter frame. [0009] In one enbodinent, the

[00P3ly e RpPo MATaFERBEEdehe arderroflavgtingiths epraeated oheets and flat sheets

andSV et ﬂl%%uv@r@%ﬂoﬁﬁ&ﬂn FheRbH d@altédts}llegi tHeQak Hﬁ%e&b th, Further
sheets, a flat sheet |ayered between each pair of 't

variaipns ipplydsdheshars apd sigaaf &lﬂ lyyers ps welkhaethe Bape ol ths smeh@” the
corﬂu@é&@& 8de€Qhd Mg%rﬁ%u?ahgl’?gﬁh@HQeJﬂﬂ sheets together.

Each of the corrugated sheets conprises at |east one

[0009]t eGY Ak eln@Hd’ifﬁrent {hOAKheidnNn ucfegglggg?orr-l Ug%gﬂarrn?%'h structure

|nvent|on i ncl ud es a vapor -
comprisife g prusality @fm@mugatq:rgshaetp|au}aashewamedfuemes hmt[mr ofithe

corGRIEHGRLEAnT BEElte! AR G HBRE WRELL RAG corregated Rlecd 18 A Feers

together. Each of the corrugated sheets comprises at least one integral louver.

[0010]  Ina further embodiment, the invention includes a vapor-liquid separation structure,
comprising a plurality of flat sheets, a corrugated sheet layered between each pair of the flat
sheets, and an outer frame that holds the layered flat sheets and corrugated sheets together.
Each of the flat sheets comprises at least one integral louver.
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sheets, and an outer frane that holds the |layered fl at
sheets and corrugated sheets together. Each of the
w0 b@pu/osteert s conprises at | east one integral PCT/US2006/061692
| ouver.[0011] In another form the invention includes
a production nmethod of a vane-type m st elimnator.
The nmet hod conprises the steps of providing a
0N 1) dhiangtheffomp thelgamnton mhedtss: modiichompinethad bf a/vané-type mist
Sy art.l al - t cor rugat d flat
oI ERE S The Bt SOl E Sy ML BRI iR sheers naa
plfraitpiohgrbstattedy dlat dhoety, elrescormgdtdbanddlar shgert ealisheRbding edge and a
lqor the.fl.at sheets,. and | ayerj t he, corrugat ed
wof sl KB e Rl RL T pRed s A GRRE St ane
layefingthe etisugared shartsegt atte fladshees Sudhr tRattigSarahgdn@As bf MBS and
. tortuous fluid flow path fr ninlet proximte the .
i Rt oo nE it 7Bt B b Fonio k! Rvosmpivabedeading
edgeef tha shicdts DG wfgeoudibt fri@makeeed faili s 6CME HeBtst 44 securing the
ayered corru ets and flat sheets together in

I at she
laygregl camugatqdss ‘i‘% a“ﬁ?i]ahg\?%fﬁfoéﬁtgerdf‘ adR@epr esent i nvention
i.s,that the use of flat sheets and corrugated sheets
(002} 1 Aoty eiaseaal sy YRRt Baaf B g o ¢ Sigrte and comugated

she&tpPANT bl vegs 56 Piatpat laf@e Sib IfokaT dEetr sugftdind Sparkd stradBle€hat is,
sheets and fluid flow channels they define are able to

therayeridaherts H fhid Now ahaspale iy dlineREtAb o lendinthin gheatepiead spacing

withb@Pelirn gV c R RB GRS spdc @S RAGTeR, afi\Pk1¥R) O Iﬂ'gxﬁr, variations of
Further, variations of the geonetric design of the

the\agpraeria Aesigrotfve wneand peuviis o8 Bxtprdsev drenién maybepgovided to
ac@é@%@%p&ﬂiq@ﬂe?%@tidﬂ XTI Ing glhgé&ﬂabﬁg g@gsﬂk! a‘?@is"fﬁ” le

avoi di ng unacceptabl e pressure-drops I n dynamcally
dyrgimdgndly dtseargipsyserss. [0013] Fig. |Ais a top view of a

central section of a vane-type m st elimnator of the
10032 s Eigt 1 Arsetopiviay offagenug! s@itign of Bvans-tgne mistoristindta of itewresent
inv@fticdan outer frame of the mist elimnator of the

present invention. [0015] Fig. 1Cis a top view of the

0044PS FEITPB L GORRRE & T3

o045 SEPSUEOTARENLS Pl LG HERSTKIE S Bl s

invpigiong fornmed. [0016] Fig. IDis a cross-sectional view
of the vane-type m st elimnator show ng the pre

[0043)r nEi. | ©ipveetoB View qbltfzentnossemplRd tathpdficnss oPibe vanedyy mist
el g B I LR D MR Tt e sheet
031, B NN 8 5, AL BB AR e e
formertllovyeewingphartttre; f| at sheet of Fig. 3A

[0017] Fig. 2A is a plan view of the corrugated sheet with integral louvers.

[0018] Fig. 2B is an end view of the corrugated sheet of Fig. 2A.

[0019] Fig. 3A is a plan view of a flat sheet with one integral louver.

[0020] Fig. 3B is an end view of the flat sheet of Fig. 3A.

[0021] Fig. 4A isa plan view of a flat sheet with two integral louvers.

[0022] Fig. 4B is an end view of the flat sheet of Fig. 4A.
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[0021] Fig. 4Ais a plan view of a flat sheet with two
integral |ouvers. [0022] Fig. 4B is an end view of the
wo b@w/osteeet of Fig. 4A.[0023] Figs. 5A and 5B BCEUBHN6/061692
views of a central section of a vane-type m st
elimnator of the present invention. [0024] Fig. 6Ais
a top view of a central section of a vane-type m st
[0@3i] mifrigst HA and 6B rdi tng views af senoadeaivhodk verttyps mtsheiminator of
thPbESENT, %nﬂggnti on. [0025] Fig. 6B is a top view of the
nasse ‘conmponents of the vane-type mi st

) mmat t h {
[O(EJé‘:l nmgﬁ?? (?%:#égfm‘{:‘ld%%fﬁ?ﬁﬂa r 1091 otfa%flrlle[]tygeq k%lfmlgatgrr asccordmg to
a se@ntl ﬁanlbociimcnuodmeqfresanmwmﬁd)rype m st eI i m nat or

according to a second enbodi nent of the present

[0023Y eritig. @IB is p @Qidw B the uidSsans @ coopominevef dfe vah@type mist
L th i st
e N AL v%@igi”af | ouver s
2
[0(9% n%li qrAmE? to(s)[we §}a ceng'%l sectlon 0&1 v%r]elr enlgisb%imgaeg% PN ing to

t ral 'sec vane-
ast:czmndtemmdmiemmwrdlm@mﬁ im.fenmdne present invention. [0029]
Fig. 8Bis an end view of a flat sheet having | ouvers
[0@EE ortdd. 7Y i¢ otopiview &Ahe (203GblCabmpsRandi ig vaed-epe nese

chara ndi a.e.corr arts throughout the
ehmm\e}{grr 3&61 S7A rlorgfﬂéled?tg%wlﬁ&@ efsldq U‘%tff’) " sever al

0 t. $nhvent i on. bu not. he .

e i e
thlalrEyanmﬁroftmEﬁédehEDvdIaESﬁlRl PTI ON [0031] Referring to

Fig. IA there is shown a top view of a central
[0038t iFamn 8Bli$ arsdndaidwnef dt fhue sleer lan g @It rsafcording® Tag. SA.

sheets and integral |ouvers defining the fluid flow
[00¢3h]an ﬁetrsspaud:img céifengmce ohaagere mdidic reméspoddiddy@r (esehbut the

r dem

to 100
ALY e IR by ELOASE BopEEBES A9 st vt nr

corptrwdaisumymcg‘thé baape shiBeinsentBdan aydnd@ddb, and an outer
frame shown in Fig. IB. Each of the corrugated sheets

102 conprises a plurality of integral |ouvers 108 and
the flat sheets 104RETADAD ORSPRIBREHONt egral | ouvers
110. The sheets or vanes have a | eadi ng edge 116

[00pHox Refetrengtth Eigi. hiagtherefis shhen wagroview bfuécdtrsiepaioatibstrating the

arragxggq-:%{t %F r%g%%r]ash%ertsa ellnldllgg%rgldlagveas ﬁg ﬁg%ﬁgoggha\éﬁas according
to coere@bodimante f h&\prd‘sgntan\&ﬁh(brd Tthemnaleah@aﬂaﬁ)@r adlstt oS lidds a
plurglgg&\?glf){;&ggggléﬂ%ﬁ?s 2ta %glel\gﬁ ?gla{% eetg Ii]()e4ra agcrl lg}bt]gnrdvgnsoeuter frame
shown in Fig. 1B. Each of the corrugated sheets 102 comprises a plurality of integral louvers
108 and the flat sheets 104a, 104b comprise integral louvers 110. The sheets or vanes have a
leading edge 116 proximate the inlet of the vapor-liquid separator or demister and a trailing

edge 118 proximate the vapor outlet.

[0032] Fig. 1B shows one embodiment of an outer frame having a solid top plate 106 and
two solid sidewalls 107 that are welded together or otherwise securely assembled to contain the
corrugated sheets 102 and the flat sheets 104a, 104b. The outer frame in this embodiment

includes perforated plates where vapor and liquid enter and exit the demister 100. The vapor-
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corrugated sheets 102 and the flat sheets 104a, 104b.

The outer frame in this enbodi nent includes perforated
w@b@vesieaher e vapor and |iquid enter and exit PEEUS2006/061692

dem ster 100. The vaporliquid streamenters the

dem ster in the direction of arrow A fromthe back

through an inlet, is separated, and exits through a
liguidptreanpentére theldt@isaman the direpiod obartdve fiwim thh bhcfk thivegh an inlet, is
sep%?ttéa? F]naoc?mtg nlr%u %u%]tvlsat%?errogtr%qqz arll,l | adp %th ut}éaf:gfﬁ gt P%?é)m of the
demafeor Tlmeuztril(ﬁnn ol MaporutBat e x it \tlzlnthta thUléfoﬁllellaed]Equld)fhat d’kets v1a the vapor

f g Per f ted. te
ouf RS ARl ep il G, PRt nghe e Prsgnpteof
ﬂo&mﬂﬂMwmo@ﬂuﬁh@Mbaﬁﬁdp@Hatmﬁsmhmmguﬂauaxnﬁﬂdammﬁﬁwwmm
sScreens

us solids, nesh
ind TG PERL porBe RO boHoy ORI e e Pl re sreens,
and ﬁkméy‘cotrﬁb@t Itthaebdeh diind @@ the FREIonAI &Rn @fea bhe fllb@Whanipulators

ulators fect both separation efficiency an
aftpt SeB aprralop s Tsione endqsamat AroProBI dristar A&t Fisriaictggbapen

are@ L ahe TowthidhifulQWs FRD VY AT S T8V bn A dint sRE @Nptimize the
ides and on the sane Side to optinize the separation

Sepéfaf'P’é pldisiecyat Pprseds dioa ofihe slemister h)- d¥arioys Bipesigdlow
ma}(@ma%‘r‘ssmﬁ)y ReSse@fn 4 41% 5@1“&91[“"[@1% Q/Bﬁ)r %ﬁﬂ{et 9?2 ﬁistﬁg dérﬁls@r 100 may

singl e dem ster. The vapor outl et dem ster
incigle aﬁﬁgﬂqnﬁlclméréora‘ﬁ terpraridmal 1 3ithas extﬁlaxiséltoel ﬂh@ pppdate | @ntowards the

bot%o]‘ﬁof th@E?n@élfﬁle nlﬁx% 9%{%@ %_ﬁ)ép%ﬂlow ﬁ? fha g%@ ats%)\é@ag O@fl{e %? it may be

tom o
an M@lsrmy)fﬁ@ tep Bleqsandblethpbid@ealbrthalt tre rfdyedayeaﬂne xR nsulem nThe top

pOlgliO/ré? pﬁlﬁle}pge (PO %&r \glp]dl{hg (/al;.{g])p 8ltlﬂc"elt gret\llvaflssocwtlt%]_cigow mann&g{a%r 1

premploaitamaywvbrﬂny(then Vhpoe embbdhmtantothe tdpepoasmod 3 akteddsftb 09956 of the
Jmani.pul at or i sent,, Or i na over] ay them e

iR By PR ettt be st sttt gphah

heipigiog e defmstdﬂEIrfkefﬂﬂ'tﬁctrefnbolhmeﬁﬂBé L@@rpﬁﬂmbgdB Bifﬁa{drs]ﬁd’lﬁ()% OPthe
portion 113 extends to 30% of t [ght o

hei R oF LR SioR e (PROTERBGERABALS THES YHB® Bt | B been

fouﬁ&to‘aﬁﬁ)ﬁov% eh DAY rotiquidh@phielihiffiénch en SlREFeRbBHimeli] f$0w

nperforate top portion 113 of the vapor outl et

1
mapFRlaGEEHC 16 4R NGOMRBF BUe T Hdnisded op eaaﬂfahes@aa%r%&l 0gand the

fluigfchir@t @ A6ined by 1Rt Medts GRAG ARt Sperd. | OW NMaNi pul at or s
are not used on sone or any of tﬁe inlets and outlets

[0083] t Rehslemitisd @iter FRfheany ikdigiclthidd shichannelk $111Q§£tladﬂ@lqa P¥ne may

the sheets or vanes are |left open. [0033 hough t he

simgytherangled Aiellataipcl thet sqeees the @@eg@ﬁ theyshspiat laéa and’'104b. In
othér elnﬂy%almhﬁ‘ltraﬁsrb? b&[d@ﬂ?ﬁrm%{e §érH@Jh¥t R IOLEds f?)%etflclzl‘atA frame

stock that secures th dges of the sheets
may e pr o4 b vaniqty of these a@fifbrddhqmnmsmslw&ag\sn glpmbxamdbsclm fhashcets

togdth&. ThafEmt R b@&ﬁg§g%Pﬁé§@9?L§W% %EeﬁOn %%ﬁmgq&;

conpri se a va lety o e an er connD
mclkdmwdegemétntgsglvmgalymg;prmrengs himgtss artdqgestsime ittinBh eEfnbadmems

utlppg set?lﬁ i ura?es rrtlJ b%nu)éeamgl exa’np?e i GEAN probws veasell ton;]arte{'err]igliquid

from leavmg the vessel via a connected vapor outlet conduit. The outer frame may also
comprise the walls of the vessel or conduit in which the demister is located. The demister may

be oriented for any direction of vapor flow. In some embodiments the primary vapor flow is
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i ncl ude wel ding, bolting, gluing, tying, crinping,

hi nges, and pressure fittings. Enbodi nents with no
wagodorasfeerne pl ates may be used for exanpl e i NBCTHESA06/061692

process vessel to prevent liquid fromleaving the

vessel via a connected vapor outlet conduit. The outer

frame may al so conprise the walls of the vessel or
hodomthlii In dtirer winbodhmeitte thd eninetyevappsfldvosatedal. The deteisiesin@y also
be ggs\{tlcglglqrgtr acrixedﬁ%l%go hI%Lthanpor ﬂlevev taé Bt R?rllzon aPanﬁl Verotlcal Ve'ﬂqmty

vapor Ow 1 shori Zonta
cothporghise il heprbody eyt ﬂotvheaypmwmrh;tr saygovard bralowingvard velocity
vertical. The dem ster may al so be positioned at an
ComﬁlF%tso that the vapor fi ow has both horizontal and

00:?&[/1: IFC 1C sﬁ(l? tI}otvxy Wrel%: p%?%%h%%maa W{a?et?/ b\ét]%? IOJal, ?&b may be

layemff}wjﬂh&fﬁn oule® B3k} tdérgate 4 Terpig@mith itect fhri®Bow Ohdnuglat ek sheets

eets. flat sheet s 1 4a, 104
arqs 59 a3 Wtffi?r}dr"é?ﬂq%%?ra“ WS%& g g‘eatéﬁci Qlt’gFate the
ovathll birdchir€eHdwdved id ﬂh@%ésérhﬂlﬂ@ﬂﬂr@oess-rhﬁ sﬁé’é@sﬁi@ 1a3r€d $RRWMR formed
without the formed | ouvers and gap between the

louytys apcssapdwichgd fiahtly fagethpiehebirep éldFWEI!Sr e Luhghat tesgorrmgations of a

corriatcl Shcdd SEMRpArtE a FaPH8&S 044 6m aMRESA08s Wl 86 GebdWbi Pelding
the formed | ouvers and sandw ched tightly together
theisheafieia lass BletRE1LIsBacE 7o eparita thasheetse Incesharupads e Hat sheet 404a and
a ﬂﬁpsrhééig@ﬁ@gre %Qlﬁ%yeljeg DeRRPAERN %aﬁ"of ¢ty g&@@%et} Q42 F.Q Mth&stack
| at sheet no need for wel the sheets I n
of lﬁyeae!esh@?ts G%ﬁ“ﬁ@ ﬂ@saﬂ@ercélamr@lssepmléfmp@rneg smh@@r gnd the outer frame
progtdgéez; m\%Hs(ié hol@ tlf sﬂéetélla &Berlpﬁalégﬁov@s fflld% mﬁrlﬂglﬂgt 1129[4.’1?6 inlet
are both | ay ere bet we n eac air of corru ea
m0§We@t@€k@®ng$hw§16pﬁ@e§ha§wnéﬁnbayewe@wgﬁedﬂé dledtiiggsre is no
ITR p nner.
ﬂovarr]ﬁe%l g)ltjl[ago?\ﬁ’ @g %ﬂﬁ% gc\iﬁ glg ogﬁlﬁélg%{sé S@f(ehotl%gd Uﬁe 1S aﬁse?r{l)(?ed with the
louvgrgebdymimarfivgpor ﬂ@/VS’h Bhe framfri gbwtortedinivph kretdiengdged Higuid draining to

I d the sheets and
e Gh T ST GG VIR Pl S RISTIRUR

outammmpﬁlﬂ%atlmnndﬁ théflﬁnay baadalch@i tedge cdrib8ntdn rhdads ®hBREinSer surface of

en devi ce i h t Iouver t he
the SAF Nl 7 S e R PR T it o &5 e B i prigeen
the BuRBNGaYRElghte§lsheets 402l tRsival 1D €0 DRt dpPiFbkidte.a
direction normal to the pl ane of the page. If |ouvers
[ooas]e BigsiDesh thih ibEcrositRENMSH tHel oMt gliainedt 302 bhaywrmad Rween

hed b t to th
o 0GR ATl Pl oGO Tl o harona TSTlaeeru0H a0

shok@Eh&Wbretbrh 8UINEYcSs mgmalbeml @yem&&tlbethwe%rtth@logwreﬁm&hed
corrugates sheets 102 and the sidewalls 107

prloé'gb‘ab?ﬂqgébeesheft@dgtﬂ coppgateq fhegtd 0% aﬂqq,shoxglp ]nCFégs 2A and 2B, includes
sev@rﬁp&%ugzﬁﬁ)ﬁ @zﬂ(s qfl4 th&d re@é'é;flltéegncﬁzh@zﬁﬁn%&%e ?ﬁpdﬂ‘é $B&H in Figs

bet ween a at sheet 104a and a flat sheét 10
1D pird 35 the seiryggtiomeatieny efabeco h02ofeed het beomifenns Til@@a@md gy e

arlkaél' alsdtﬁ g Ly ﬁgaﬂm%dl UNEL ac‘il'.h cga ham hzl i
Y fabri ggtbl Olf]: Pl%EO\?\%VGI‘ e ngouverrsl g? ?Of mea nges fhay improve
the overall stability of the device. In this embodiment, a wide U shaped portion is removed
from each slanted corrugation wall that connects two corrugation peaks 114 for a significant
length of the sheet leaving the ends intact for structural support and to contact the flat sheets

104a, 104b. Thus, this removed portion defines the edges of louvers 108 that are integrally
-6-
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prior to |layering the sheets. The corrugated sheet
102, also shown in Figs. 2A and 2B, includes severa
wa@eoorgses on peaks 114, a | eadi ng edge 116, anPCEHUS2006/061692
trailing edge 118. As shown in Figs ID and 2B the
corrugation pattern of sheet 102 need not be uniform
The pattern may be varied at any point, especially
formed by bbrelil geayetirtign @ik ¢owmgitemgleﬁd@@swn\j1ﬁme tichaogaterragugation

peli B Fshe postfbihveeR Rt e Pd bR TR Ba oo B spaes
lefetpcthe Bluadrs €08 aarthegabl @pongdis aflbatiuidan pas lf@mtm&)glflet ;cohtge vapor

rr n peaks 114 fo ni ficant |engt
oL PheBie BRees dihen il E P it s Fandappaif boss in
stragid [ihe fromnhailet tvge Ldpat oghee EI2S 14 Qficatidddhe l@ﬁ‘id%aptﬁﬂad 8y one
r enmv portion defines {he edges of |ouvers 10
pockebshoh

b8 Aeainegb Hbat ey obBRE adie B bR ghoud ot leak

thr&phr dd fol WlechiRedorrs é—’ce@%é’tsﬁ@pmdtﬁhes&ﬁt@)wl@énﬁ 104b The small flat
ation peak 114 to form a pocket betwee

Sed G e ORKA I S HEE FrEe e S e 1Ba G giets GuB e SheelsdQadorming

a sbf?@ent@éaltvh% th@wteshéetslﬂﬁa @ﬁlfjl(wa%t heTHUES pRRftiHeR %eashée@s\’\ére
ass fromthe inlet to the vapor out | et

Sarrﬂwgclhﬁqi tﬂgérﬁﬁfas Jwgater GrmehHAveyes ibis aoted f@bﬂat@memrsm 6\93
rﬁ%a{la‘?pefaky lel Aot '?&fmr cfﬁsthb ﬂ'lv@ntﬁ)tnr %nglg%oxjnétﬂﬁthgt p?{?e&elgg seal to

to the vapor out 112. cat1ron
prefveny grured pawid érémdyakmgethlpggikmps Qﬁwhdthb eordrgaied slttetstand Hat

she@gtv&}\% %fde%@@ &%Fetd %{l]]?fglg’l? captured |iquid should
not

throu ween the corrugated sheets

AP, 991 000 0 T ST o i

edgedd b nd @iverdcibe pcwgattfenineslhneelncsmdﬂ&afedomen 8 Is uﬂxfer mlmdtments

seal the flat sheets, 104 O4b
some or atll of‘i eel%uvtehsel lgﬁreee rlsentg:l? teowsaé,l nS e le r(l)g eidggi %hﬁl Cfﬂat f‘ﬁ%t 104a,
als@sﬂo&m ifi FRnssA dehviBy ércjudet oredonet eu) W}h&tthef flatsheee gombdnilso shown

in Iﬁ%ﬁ,gg?‘ﬂg%ﬁr ﬁg@aedg\sﬁg %?%}gtl ﬁ(;zl]‘}%ilng%%;l 3r ?ig{ﬁgra{lg}[ormeg from the

ﬂatnhesmrma Clapb siddds by qlun@g SrrpantHigadkiongh thlarsmegh) d@@pSthree edges of
th rru qg sheet and flat sheets when the
the mﬁg&t@ | t\gms ]tc] A antfgl)e%xg])n quga ﬂqt Bomon Ina

parﬁmmnibbaﬁnehﬂ tﬁemasp&ﬁ&p@h [5wRRE 1 100y vidYs@intdal pafaBeldiifiemt RG: of
fron1|ead|ng edge 116 and toward t he pocket
”wﬁ%?%% byrtar Hstb prOX|nate Iouver 108. In ot her
nbodlnents some or the louvers 110 are
Oﬂg?lu emaeaar'tl%\}earea@ooélﬁl@mr @569%@%%@“11118 arerpy@chaddpto shapgdn a

singi® AdtioRfa8Rr ﬂliaﬁ)wn% fbrrﬁb(gﬁ mtﬁﬁbl@@t@p&oﬁ@ dedcRSEHRSe. OfBther, the
ouver 110 whil | at sheet 104b, al so shown in

louygryy §08 may befgrag at rfw@mu@l Eme pyer Hefu e aften thy cormigatiprsppefogmed
in tﬂé&r@gaea me@tgrl@i lmtér&rtﬁa thé 9&}%9{3(1@11@@{5 199 g&% e hgﬁsgg?s 104a,

4b Such cutting or punching throug
104tb@rqje©1d¢rb Smdhrae éy augrdisn oolditge andothy buvenare brﬁﬂgihlngfohh@i in the

she%{g ?%ﬂ{g r{ﬂ'&ﬁ@nﬁh‘éﬂg (?ocegs B@[ 5015’}1 k%etf%glcgporntmaq?rra{f‘{s plastl | at

artic por |on
[00%;] | Ryé/o%ing'gthé ﬁ’resseﬂpgi{m@or& Hw%lt,ltl){e (Pe%{lﬁlar l%b is gtyndtarr(]ieslzre avmg a
manageable weight and the outer frame may include interlocking means that cooperate with
other demisters 100 to form a larger row of demisters 100. For example as shown in Fig. 1B

the hidden sidewall includes optional male tab |17 which will interlock with the optional
-7-



10

15

20

25

30

the flat sheets 104a, 104b. [0037] In a particular
enbodi nent, the | ouvers 108 and 110 are punched into
w@bh@pmesions a si ngle notion rather than being for@EUS1006/061692
mul tiple steps as descri bed above. Further, the
| ouvers 108 may be fornmed at the same tine as or
before or after the corrugations are forned in the
fero@le tabgap ddatsthewths oppRite Alitverlindtthevelkydentifie. dotheulhatrated

heet 02 .and the fl 04 4b
enfp T 5 R ol o P SG i B REUE SRR rune
sideWhH!sgb afﬂacylvélp [pReEentifluid flev soreedrsin@tioikag déhigtermiidi Mg other
B SEE  ShEb PE TR T A8 o

betldtated anths bmér ell@&s df $healefili Adrdart €l Mumglehlaa\ré m/oa female tabs may be

ht and the outer frane my
US%""EFS&E %Wédlt%& ey Hgesdgtse Wq%m&%épltﬂe?hl%%%ar
cot@Rirdtdn fa%v{@ @fabﬁdagﬁ o provcR fded REES10RNiS 0ddRanabOiblLXANPbE
as shown in Fig. IB the hidden sidewall includes

asgpibled inrovref zéartﬂaa lepgth. \RAME KU sizpheicamiptersd Omap be Frguired for
pa@@ﬁlb@ﬁﬁlo&@g@i §r tb %tc]‘l]tlge lle%ﬁq'e%q“&ﬁ th Q%lngfﬁp RRhded not jllustrated,
of the next demster. In the illustrated
mtérr*m!smg mhamwm beamrs rpexatehis tot theovtermostkst gfteet WHa phene
t ]
oo 4 B0, NS LIRAFREIAOY ISR S 1085 JEHRL s o
rod & slireinating the neef forgidswnlledvoctinrerery demiser.t Abskxaml interlocking

ook, SIS b O SHOTA s, LIS o e

or thnee diteerissmhararnappf demidtast i pl e mal e and/ or f erral e tabs

may be used such as along both the | eading and
[0G3Phi Iln ngg, gcewereﬂ 08§,Ha&0 dlerfblsttedrin wvbrta!scorr‘ﬁgziztsd sheela |1 62 and flat
she%%Bth%qgﬂ)té & neﬁglveeléb ncel %Se sgeeet are La e:rg:l d ds. er?rq)ug abo%%rin ?orm ftﬁe
assmablylsn@vd artig. hA Smﬁeayewdtsmﬁsana@etﬁé pdend &i the SutaJGEhnmys the the

U|re hort rows or to match, the
et B 800e% § 16 e B et by P e R e Pl et
mahrpmardr eckt Ngid ieedan iveits oifky 1 DE rdspeain@or FhE6LtbrThhetHORls the

ernost flat sheet 104a. of one denmi ster so that it

’aYEfﬁﬂ SfEfétSé%%?H@&%r@dh? deeffearip e WeIding aa¢ B epageia for gssemply. In the

pre@&% Em&ﬁﬂh@dt Gher®fis 3B @lar Peit10WSarRl dnBiRRhLER g Oilhf%r BRedcJrRiated
I's between every dem ster. Any kn

Shqehkoér |Ta@ RICRYicHE@HBIoT 3 Hemisisy agserdingdel tfﬁ@mbﬁ@m@llvﬁ@wd in Fig
1Ak bHEd ét'ﬁli‘)ldm'le'ﬁtsqgﬁﬁe Mve%tlo@{hcﬁ‘%sc'@lgpdtﬁ GhufaBY of §ﬁe%i[?skthe Qx]rldth of the

two or three dinensional array dem sters
shegis d02,t1A¢a pad | bdronpRading elgg tethe @pmaétﬂe irailingesdge ghe height of the

shegtglfrro}ﬁgtﬁé g %@eﬁfﬁ ﬁ%lqﬁﬁﬂouftlgta{he%hf El%n;ag]%%bn@?‘zgrrongg d

respectiv ts’are layere
Coralg@tvéslteotsfl @2 rsu¢hhes tassmentiol §f @hogmionnard tgpe(sl)ﬁfor Theple, sinusoidal,

r Neet.s b & out e
t
i B B P BB hd AR S orl AT 13y 10w
vary hsed hxetshbspwfe vapahliquidseparatien (tbg)acavefsl ®wetors such as the volume of

fluid to be separated, the physical properties of the vapor and liquid, the liquid droplet size and
distribution, the separation efficiency desired, and the relative liquid to vapor load may impact

the specific demister design parameters.
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mani pul ator at the fluid inlet and vapor outlet 112,

respectively. The outer frame holds the | ayered sheets
wo ogedse3 and t he sheets require no wel di ng anBPCT0S2006/061692

spacers for assenbly. In the present enbodi nent, there

is one flat sheet 104a and one flat sheet 104b for

every corrugated sheet 102. The specific details for a
[0@OM b en erab@;hmmtngvapor lidvued miRood pmsestthiohghus flovatmadipulator to the
ml%thagd% ﬁ FcteOJb Ne 1engJDO ?gﬂ%nt %Ogﬁ nd ﬂ%&hﬂvggstsl{n% §l;;'lé12}(1e fluid
chaid@ls oﬂﬁh@ﬁaggmehtécﬂghhé sheens hedfbrme led@es tThetflu@l [ppQsd dr€offset to

¢ th ts fromthe t
i FE B e I SOeT 8t TPRe R DY Ry and the
rapiddiitdc o eHah @ tiefvaparlidughihBelirs Eh&ﬁtn&erl Gh?l;he pokbtsasmich®y the

orru ations . exa e, .
10%%35%?&&1% tgrdt ﬁ@ﬁ?g‘nﬁ“q}l‘gé‘f %—‘E@% eaffom q3h L%ﬁq%ﬁnds to be
trapt@ b UAB RIS a6\0h the FBAREsIBEned by llawe198 4RB1 1aNd edid@e Verhister 100

vary based on the specific vapar-liquid separation

thraltgh@cﬂqwgmplr@ef lopatedsai s bogomipd theuisrEame. 1heyagor niigues
thrélegw&ﬁﬁal ﬁasts;tg%s phyi E@ékeﬂ@ kPREG thd @e?mgér ltdof%hr%@?ﬂhe a4
qui d, id droplet size and distribution, the
m@w@roaproemn%? fhf: drreneytieddsd.rla i noddhat s inenten dass n@tqeﬂuere the
va&o? aNPRQfid J)LQI%% tg@é’ déﬂﬁ@@ﬁ§ sépglecltessﬂﬁ:g bf ih€ dgﬁme?‘ tnglr is QE §ﬂlt9:rt] limited
paraneters.[0040] In an enbodi ment, a vapor- i qu

to ar¥ingle pide. plé:sge@nnlhroo@: gide may hawg amnpeps whioo tha @Beftnh%thﬁ Miper outlet
ral )

o G5 aL) 88 ! AL OO o PUNEI AR 42600 o

sqmﬁmdﬂadmbyntMedshEEtﬁomndchﬂdemkﬁumemS:mmhexmﬂpmdonofme

a es, are.of fse thereby require the fluid to
Sqﬁﬁ%%q UIf?g%rggﬁﬁggggggpoﬁ Tes. These direction

O(ﬁli] 962 m%gn n enc ass%s draEtlec%[ I gtpdlgslgen%l%ons ol}%he louxfers such as by
f e coun ets trormned
nulhb’erl ]hxslt]lom lﬂtlemﬂtldIOSlzaladd d1bPe. t"élredonll\(}trs:]alﬂaed i (bﬂemh)'v brudriknted

te fr The |, d ten
o RanS0E S Mo e st o R Rest T o wigpabends
in tlllQB)uémld m]i)'l. Gmlidt) spgxific pbh@nﬂ&ﬂ’thts to@ver 1@J$hrdls{]theu@ah oﬁveffpbﬂMAtlet The
mani pul ator | ocated at, the ott m of the outer frame
exar e B P AL Ee Pt Y I i e et HyBuss i E e
drop @ﬁdl(ﬁip&ah& &Xititndyn@ad denei ;&Irzﬁﬁetér@@f thBsRuER vhp@-1fguRWeparation
mani pul at or, EFOXInHte t he vapor outlet 112. It is

desHEq o0 TR 1§ P& Fdrla diecidds i bes ggetmddo e | ifpspyimate to the

tralﬂﬂgedé'eql% thaomt |RY&s 108 fe rmbd ﬂﬂﬁv@)( SERAMAE 8 s@dsgﬁﬁal@fparallel
em ster, nor is an outl et {) toaS|ng

with thgeflat ghspts dQ4mmpd4d; o peothar dariatay Slmmem arg Up pleer lopsr 1 9&grmay be
deft I@@By gefd rﬁﬁﬁlln% EUI 1\51@9% ngﬁtL@Eor Ete@wlaﬁ%\%ﬁdﬁlrﬁg%%%e?g ani@B of the

efines t out 1 er e _
walf isremoysdrte albnw prfssaghef e ;ﬁlardatTélelt ik,ingUpenHimxdfithe ¢dmmgated wall is
rqu ?JE' S/‘\tn%[heE fo? El‘Oébol\Ql%r{rgg 'E)% 'bgrﬂh thé) fL a?nfngg opo?tn%l c?f%}?eosl:%ted wall

ort ion O e separa |qU| exi
to cdiergesmeeangbot jb@xﬂthe[p@ﬂdlm Biveilartyy emslhbwn bg heoapid§b.abe flat sheet
lou crrsa ot rllo%?cl lu}/rc %grllde Sther haagiltoa Eiclt%ut thm fropn the plléll"\{ee(gtshes!]‘eﬁ sHee?s The
louvers such as 108c and 110c may have multiple bends including portions that are
perpendicular to the sidewalls. A louver 108d or a portion of it may be directed to the trailing

edge 118. It is not necessary to remove a portion of the corrugated or flat sheets to form the
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nunber, position, orientation, size, and shape. The
| ouvers 110 and 108 may be oriented towards the
wo eadiosig2edge 116 and/or the trailing edge 118POf/Us1966/061692
sheets. That is, various bends in the | ouvers may
direct specific portions of the |ouver towards the
inlet or vapor outlet. The exact design of the |louvers
lowviets| Cloginigrof buuehmg thrbyghttheshaed aad bendigt sveeRrpiss fashﬁsxg fHheSlouver

oL ST tGat P B ETBa ther SGapbpert G Gl it s removee

in dﬁ%r’ﬁﬁdon é%a Istawn 10 & Wdsprdavustyliesdribad fos BestughRdaheet louver 108.
ncl udes. a second Iouver 110”§FOX|nate to the tralllng

In é‘?i‘@"ee”i imends Qiahe inynvian thereawillbre ong destaador 4l Inkyges 198 and &

dlﬂﬂéi)érit desiert 3411 loSvesI DY, @it dIpdltte MAd Bbl @hantk ik Bill R eftheddame
eets. 104a, 104b. In another variation shown in Fig

ress fine (i Tk Hepseycrgithse o bBeserBrEaRyedtim e sebregt i vagfion. For

exzﬂﬁ’ﬁlt: Al ﬂba%aﬁlk. ﬁﬁ% 8¢ dﬁféfénk’&@l‘h? dr WRbe ind SEYBIBHWRGakker
a portion of th is removed to all ow passage of’

espepiglly thg |oatm0Fh%rttem§nal Aviddlomdehapneds Qiffercetgorrugpedestiesimsuch as by
heltgﬁt tﬁzﬁqyﬂhﬁ @gtanmmﬁ flla g;%ﬂﬁ@ian:li% bhel i fo@f (?ﬁgrrpé/atlﬁr%niq " uid

he remai ning portion e slante
ﬂOtNr?éaIaﬁbllnéy be U%e@nwywh ell plethk flaid 4lowSihpiriedsrdfyp demistes. h?dlvmlouvers

magxgllgﬁﬁ ) %Egpﬂo%uﬁarrng%dﬁ)p %g&veérp V§ Eﬁanﬁtﬁ eg%fl g% g)gtglfa ngmber,

“ben than to ect them rom
lm@h@hﬁkawn@ﬁ@gmsmmﬁhemH@uweﬁsmsumhmhmemﬁsncamdp&ﬁ@mmmamdmr

thegga}[ %een Ia{:eu Bl)s?an? gp}?ﬁarélpe? %ch ItlTaIg WPCR]AE) O u\ﬁ/lélrd i?%6~/8031annel is

subsntidlyreondtaritt Imaler bmbddiments éd sheetd dreskemad bd that teelgeid flow
ess ort on  of

ot ry to renove a
ongbfifinghoed BF PEBSSRRS T IR HePat P B el g
outg:elt, apdl/ncimwlra]gislﬂhrlQ}ugibutlbtﬁ)rsﬁbe@ﬁ)oﬁﬂaldgbeH&I d&@mp?f taé h@gm& e
orm.ng the | ouver such as py nol di is sufficijent.
co i SR B R S oy e it el e
louk &@8BvEllov Bhadnhés i@ %ﬁ@i&ﬂfp@ﬁhe@f)y the k@M@ invaddnashe@Sthe layered sheets
revi ously described for a corrugated sheet | ouver

forpglf synpodeshiduid gy dh#@alss of the invention there will

gggone deS| n for all louvers 108 and a different
00 2 pegpnd bodpprnetheowpap Figg i andi 6By thedsmistar 4PQjincluges a

plummbﬁu Mideddl shEAYR)2tNG 2 SRPR fla€SHekild0h GaykdeH 'bgtv\feklp&icﬁ §£1h of

However, neither of these is required’in the sub

coryggleshplict 20%0Iheed@amﬁ¢re200tlwemfl¢ru@ ehefdemigtap é@meswﬁ;ﬁd blethe first
emBldh &S{tetﬂé cdrﬂlggt@él’ siREts 303 hQfind i Ifah#/“fc?'rxfeéi gb\{y]y%p Qﬂﬂﬁlwcidmg self

espeC| al y t he out nost or ter
supperzadribtidchamdls katween toin leg@m*ttb@vas)hemtlst Bldc M lgssimifar to the first

emmllrggltt rrﬁe?é:r% ter 50'6%(% r%g ?O &L{ %Qﬁ-n%?lnfe pggs]gq% tﬁergtﬁrouglg{o cthange

he nu corru atlon oW €
dqufmw $smcraktadesi wuang/tmmqaidlto serpantatee‘rcfnh theda]ﬁdrothﬁamh@ItszM

ouvers in a.s le .
hov%fvgrevd%ﬁgnﬁcgfd’e lou Ies tlh rovﬁanéo Vea E‘%Séeﬁﬁ‘ ayng gﬂgwlleégepsgfitlon
struttyes. rﬁ;mﬁ@nl]ustrmcahe tmy¢rn@| faetwodtuideHaaiidl Oand fRMMNGEEITRDIS Vit the

at ed .shee s‘apd/or &FGFF
h

or r 1A B
nlef gt A BRC AERdlybiie i R B el ke i
desngls t¢tenhd] Uicehtdihosamtddanmets 108, similar to the louvers 108 in the first
embodiment, that also serve to reduce the pressure drop through the fluid channel. Channel II

illustrates a variation wherein louvers 208a are rounded or curved to reduce the pressure drop
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substantially constant. In other enbodi nents the
sheets are skewed so that the fluid flow channel is
wo apengd23 The fluid fl ow channel nay be taper eRCT/U820616861692
the inlet or the vapor outlet, and/or towards the
liquid outlet or the opposite side. For exanple, the
hei ght of a corrugated sheet may be tapered in the
thideg the duidi ch@iel. dbuverh @S ifyhdnadl Uaa | adric®asd rd o fighar portion that

. lo er aﬂd Elo channels are enconpassed by the

1s Eﬂg}/e @ the Hyre ‘?qt “wherein the |ayered sheets form sel f
ofted fl w .channel s. [ 00 I n second .

0G0 o ks cuhodiner g e Shela T hoaa 0t (e BT ETERCh BT of

cotrigdtddic@Set a2 (2 ik N Rbktrdtad 101807 A wgpdm dinghie einBodiflentayichdncludes
t 204 | ayered betwe

single flat e en eac air _of
fe%%i‘rz‘éf"&@&‘tf%'éa%i g@?@ 2%@“‘“&‘@6!@!@%%% 2%8“ ﬂg’ g‘f??f? Pt aljehave
mtte | ldeversiier ALORLsHRSE b Bedodvershe thd msénn@ﬁrg%hmﬁ&sdxfferem
e corru%at ed sheets 202 having integrally formed

lquSG\Pé@@na dhest BRT28¢ Bgyng rated i rt:rédlomqbﬁra‘lebswém?éﬁe@lswr 200.

Ashﬁ&éﬁ%%ﬂ b%'ﬂﬁ: del&Iﬁltostafnig sﬂebﬁzo\éﬁﬂ%uﬂyﬁde?st th@ 11%‘ent'%ns&)es not require
simlar the first enbodi ment dem ster

all oy AhpensIszang/ap gheets s identicsd ur e paSS| ng theret hr ough
to change direction several tines, causing the liquid
[0844] s epdemisisr $GUophopmen Gigodh acoprding fody thistheraleaglipey of the invention,

1nch&}é@¥?fural OMHu%aﬁ]% ﬂngt k&lﬁ\ﬁg faFrat gﬂggt%%QYayQ{eg‘%tweagea%% gair of

em S avi ng er separation structure
cofrhigaysitshette¥)2t Hbe bw@nted ghdetsr302 o néd 1u¢lddeohrambllosveaﬂrm fluid

pa%s%%e}é’aﬂ%ﬁjaﬂmséﬁl%{aﬁuﬁ fnlagrfé)rQ{ g'h?ﬂgﬁ?{cge?sg 4081 Ls%%Wn H]IE EGSB

nnel's are Il stra varl ou
indllaia\haegrdldem\gr@ 1 OGhatmeai allerrmong diraegors| taﬁctlked/ thosiyreo§ the adjacent
corrtﬁ%mans me{e%y tchm%ng 0% Slée?sls'lb\e/er?v\v/eé:ngfl(l)esl?% nuc%%taﬂcé {hﬁrweaél of téle corrugated
shedrsci02t Whqubestlbfeb)f thail@hvela 8 ind plovidEpansgek fdrkhd fldidistenmtte pass

ti ded )
i st e B Gl R 8 e TR oL b B e
sinbQuiYee Bisap@ OBic tairgat BiRdetsI30L ahdihe ponketsiefidd dnthedoPleArBaD cause
rallel to . the f]at sh%ets 204

portion that
the[sem%]m %%%FC%‘Q‘OSGW%%WCSWQ\)F REpswe dirphdhe deapisigiif@and thus
cad@thel IRYRIE 8e BEEMRER %ﬁhth@ Qhgor 0§ infaF fouRafiechnaRedhs 202
is illustrated in Figs. 7A and 7B. In this enbodi nent

emBpdiBRNtE. e Hierkol ﬂaée&egﬁ@maéfed shrctsiga eadiths Haethsetp §dt is self
su;ﬂ)%}’dnggndi M 6GE A anl AYY TSt W holl Ifh% shé toshRSL s %plﬁe 8ihso

have i ntegral |ouvers 210. As illustrated by th
embedjpents, thelgheets way papleerd;inta tl@w@tﬁ@w@s thmomeéfr@lm may be formed

arogf?#J &l IQ:fdfFeOW By neF%g dﬂ{g ge%g'gitafeé?eclzugxgﬁqoigaiinﬁin the
spacintg@meataebbdweqtmdtm;&emrrb@touwraﬁ105heet 204 wi t hout

| ouvers, the invention does not require all flow
[003Rh N hiedhguld b porticirbencted thatmeany dether calatiofsG k] inygntion may be

1maegnnoeds%gr e&%glg%e ch] Y\lﬂi clhgnr%els%ay%/_\ %%d rt(gi pregentt gle%ra%styer oq fluid
between the channels within the demister. In other embodiments the sheets may contain
perforations to permit fluid to pass between the fluid flow channels. Or, the flat sheets 104a
and 104b of the first embodiment may be aligned such that the formation of louvers 110 in
adjacent fluid flow channels overlap to permit fluid flow between the fluid channels. In

another embodiment wherein fluid flow between adjacent channels is not desired and the
-11 -
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includes a plurality of corrugated sheets 302 and a

flat sheet 304 | ayered between each pair of corrugated
W@ b@es16302. The corrugated sheets 302 do not PETUSE6/061692

integral |ouvers or fluid passages and are thus

substantially inperforate. The flat sheets 304, best

shown in Fig. 8B, include integral |ouvers 310 slanted
louvrsall® ererlipitmgreate pe opdnorgdetvach olijhaw fidve clsnacls, acfmpléiemedy is

e R TR R S e ek

: . The a | eft he l.oyvers. 31 rovj de .
opiag S5 RER Tt ok e Bur R ldop R sy gt
mad @ stadhed thwkhdse ringiig frong 7 @aigeso 30 Bauge . OXhamhtcRnasaphihe metal

outl et 312 ile the sinusoidal, shape of th
o i Berrentasos MES AT o psE RBPEoRdp e pieth of the
mdtQWME ltScordfdsi€ianSEhd fabriGtibeamictifls HAANGS wilddlL Gilch @R carbon steel,
Zéﬁveral times while passing through the dem ster 300
SlaiHErs S1RelS LuRiBWN tIHRN VT LY. ComBRSitete PRINPFTAS MaGrialy Brluding
reiMBRRH pladiidYelcarTht @pgalusfhdyHe At ae &Rt Ah@BAsSeh as metal of
the stack of |ayered corrugated sheets 302 and the
a epgtandie etuge3u4dlicsnaliely. fgppennebipgyioantimaisrislet Bie thickpss of the
mai§iaf S thiyCla@PhvithiQ alRntkid- heoSheapR, hOURERGlay bASF bk thRfness and

ot her enbodi ments, the sheets may be placéd into the
theofganes offardifrer thighnssso (fihe sheersapay aksayvaprein floeknses. dihe tnatprials are
ch&slaﬁtcl BRYE&) disib&sh Phe Jﬁ'ﬁor%ﬂé‘ﬁ hid ’COWF(LSQIOH?, otiier fn%%hglggge% in the
are required to maintain the spacing of the stacke
spesifeseapglicatidit, and fheroperetieg doodivierss 310. [ 0045] It shoul d
be particularly noted that many further variations of
the invention may be inmagi ned. For exanple, the fluid
channels may be forned to prevent the transfer of
fluid between the channels wthin the demster. In
ot her enbodi nents the sheets nay contain perforations
to permit fluid to pass between the fluid flow
channels. O, the flat sheets 104a and 104b of the
first enbodi nent nmay be aligned such that the
formation of |louvers 110 in adjacent fluid flow
channel s overlap to permt fluid flow between the
fluid channels. I n another enbodi nent wherein fluid
fl ow between adj acent channels is not desired and
t hel ouvers 110 overlap to create an openi ng between
adj acent flow channels, a sinple renedy is to |ayer an
inperforate flat plate between adjacent flat plates
104a and 104b. [0046] It should be further noted that
the fabrication materials of the dem ster may include
netal of standard thickness, ranging from7 gauge to
30 gauge. The thickness of the netal used in a
specific application will depend on a nunber of
factors including the strength of the nmetal and its
conposition. The fabrication materials may vary w dely
such as carbon steel, stainless steels, alum num
titanium alloys, conposites, polyneric materials
i ncl udi ng

-12 -



10

15

20

25

30

reinforced plastic, etc. The apparatus may be
fabricated froma single material such as netal of a

woorysswaslard gauge, or, alternatively, from aPCT/US2006/061692

conmbi nation of materials. The thickness of the
material (s) may vary within a dem ster. For exanple,
the sheets nay be of one thickness and the franme of a
CldiM®rent thickness. The sheets may al sg vary in ol
th| kness erials are chosen .to be conpatible
‘faﬁgr'b%‘bcg?epﬁrﬁﬁnﬂ PRERYs EORHSSPPIURE, ot her
mat ey i al splussie, m;otrh@tesirm@dtg‘moz @I@@IJOQ;HI on, and the

ti di t - [
D paF at | RB e A i b0y sbssing s e, 2 S raaan i 1y
of eprrugahirg mhRebRlidil2eord@ated & aan@)'lat%h&ltsl%%étl‘netry

of subst antially flat sheets (1044,

whepsip @yleaghons of i cpiragitedios et sheets. Reatdenst engaf é@héh?é@frﬁgated and
flaB§ideth béthprsh @rﬁ&%ﬁalﬁ&%kh%& 1Y418h& WherRln the@stts Qr'eq%gﬁedttg ﬁeﬁne at

corrugated or flat sheets, or at |east one of
leagine iRyEo 1w dlop chpnns hidesueh themppdrafes.i nt egral | ouver s

2. ( 10$he ;ﬁbg)au@%@l RGN &lH DR Bffa %)?xfﬁlgatkcﬁ%ﬁétg ﬁl é)?,ozoz 302)

define at | east one tortuous .
comprisge ghieashencapiognblowsr (108, 208e amdy daasitans obfaidubstantihlly flat

shelil 101 EAC 00T AN B O IR 1RSI Said {8 freaB et ?)

rides at nt egr a ouver and
3. at Tlbagipawhe 06Clagallth°;wbs¢aaknbf aid gubﬁtﬁxaiallsﬁeteshsets((lm,l 04b,

4. 3 i S I h i d.
20%%@?&%%”86 5 algee%t e Ouv Szﬁﬂws? E%%@ a@ﬁﬁ# S? gﬁ%‘f’n
corematedefleem 162, QOhS’)Dzmts ilaahdey bétlwaén &bk ﬁztnSof(siﬂ‘k&bstallﬂél@ flat sheets.

204 304 0 St . o e inte ouver 1 .
4. 20 by TPE LT T, 2 b SRR or Qi Diseio Ak sa’. nd ntegra
lowheeéﬁne(sﬂ:ﬂguppzﬂ&lg f[BnQQf)ow Shahﬁeyer eg b'erth ween eaCP pal r of
ubst ant ets. €. apparat us
o el gt Bl d 81 3 S Sl isgane i rEper ok 12), and
a hame @uset wakir RE B@idalow PUMRY Brodiatd MAd S&thhuSLRBABEMRE the inlet

Cgl uid flow channels. 5 The apparatus of Claim1, 2, or
andgthe QuHeiSar  conprising an inlet, a vapor outlet ( 112),

6. andri dpbstdiug oPOkInes AMMeF &Jrrﬂ)rfsf?@ affloWi l‘QaI‘Tl[BLQMIO ?a@aﬁlat least one of

provides fluid comuni cati on between the inle
thed‘l‘}?‘]’ e ape outigieang Hhsdid il Ol aim 5 furt her

7. Co"'ﬂ’fe'a%bﬁ@tu?ofd:lg}% mhl@#k%l%y Q6§ t1a iR fatOf e f13)
t he o‘% out] eﬁp g

the inlet, the vapor outlet,
thafl"ﬁéendpp%ﬁfa'@ U@eoﬁor@blavﬁfhévapbuwthm con'prl sing a

8. 2 32?1%}%{);3%% %{f ('31 f f205§ &?ﬁéﬁb@e %rrr%i%zgt%cf sehgensa gre %)r%n Qcp S
substantially paraﬁg] to each other
9. The apparatus of Claim 1, 2, or 3 wherein both the corrugated and flat sheets comprise
integral louvers and the corrugated sheet louvers are directed in a first direction and the flat
sheet louvers are directed in a second direction that is opposite to the first direction.
10. A method of producing a vane-type mist eliminator comprising the steps of?
a) forming a plurality of corrugated sheets (102, 202, 302) and a plurality of
substantially flat sheets (104a, 104b, 204, 304), the corrugated and flat sheets having a

leading edge (116) and a trailing edge (118);

-13-



8. The apparatus of Claim1l1, 2, or 3 wherein the
corrugated sheets are oriented substantially paralle

wo eoogagts2dt her. 9. The apparatus of Caiml, 2PCDUSBI06/061692
wherein both the corrugated and flat sheets conprise
integral |ouvers and the corrugated sheet |ouvers are
directed in a first direction and the flat sheet
| ouvkr s for@indiintegrhldouviers (&OSSQ(I:@)HﬁI atledseitel Dthetddatigdt&d sheets or

to the f t t . t hod of
progﬁE%ﬁasolgéﬁﬁa%§%ﬁ’iP %@?ﬁ%ﬂﬁ?@?fégﬁﬁﬁﬁgﬁﬁg t he

St eps Of lay@)ngfigd dormgated fhetts @hd thy 8Fsh&@d i dhede §1|?ﬁ'%taéient of
202, . 302) and agplurallt of substantially fla
AN

sh eéiegtsei@n%egfai dRpyers dptanes s@aast Onerfartiqys flyigatostchans! frp@tan inlet
sh e@ﬁo&mﬁkﬁé’ ihe %a@m% eagH JTehLHE8s alvaf.]xﬁr ouﬁ&%r&uﬁﬁt@kﬂe‘ tﬂl‘amg edge of
edge (.1 18);b) formng integral |ouvers (108, 110)

at feabeetnald of t he corrugat ed sheets or flat sheets

or at t

chedls: 5 PR ORR R o RRed U808k HRELES G iE vt
sheets such that the arrangenent of sheets and

integral |ouvers defines at | east one tortuous fluid

fl ow channel froman inlet proximate the | eadi ng edge

of the sheets to a vapor outlet proximate the trailing
edge of the sheets; and d) securing the | ayered

corrugated sheets and flat sheets together in a frane.
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