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; dee3eb \ " ~<6r T>C -1U tra LOM/FIOM/Liquid Ejstrrbutor Thi s invention

concerns a flow liquid distributor to generate a thin film of
liquid o %‘“WM@B %ﬁ‘ which is to be noistened. Wen di sper5|

transfer gas/liquid contact reactors, e.g. 5 of mm@“glmmm|m er
reactors, theS®PHui ds are usually sprinkled or sprayed on u propri ate
devi ces (sprinklers, nozzles, jets, droplet distributors, etc.) "B&H ces

wi th open or closed trays or ducts in eénnection with overfl ows and/or
liquid outlet openings are used as well. For exanple, fromDE-CS 43 21 743
-a liquid distribution device is known, 10 with which a liquid is dripped
onto a non-woven fabric from@amwomwtymldmﬁﬁbﬁmvm fromthis docunent
is the use of spray distribution. devices. FromDE 36 40 886 C 1 a liquid

~distri bUt or f Or"gﬁ"??%vr??iggn Q%@c r&s %n&lar a?f'q’o%rﬂgttudsdiénp ot t W? neraftggr a' sts, of

one main distri S, in
whi ch t he sfidewngliqudoh atshrfage; mhaseolpmmbtsteaat:d}d to release the liquid. 15
I'n longitudinal direction along the outside of the walls of the channels,

gui di ng et al fWTI%n‘?ﬁsgel%frf o RS dﬁ‘fr&ﬁfé?@uffs'&s%@ ﬁ'@ﬂd RBHAMBRTors .

perforations with recesses frontbeIQM/an Ise a centerrng ‘ef f ect
on the 13 qupfdplatstanfes reactosh Be i Ligyidsy r@ctme .‘/tSﬂrenHe WRIASETRYSH Ay WHEn t he

si dewal | s odpprbysridie dvtcesisprinkidds ngLileN, fds fdtcrmetmﬁltstﬁo@t &en hand have
cut-outs that are domnmardjoffset to tﬂg recesses and which 20 gurde t he

liquid to drippihg ton n_bet conventio liquid
i Stributors | pReeeRBhen i dldhet TradC YRER: in SoblkeidR ST et S

associ at ed Hdllsdoofletmnmgs:lampllsat@%dl ng carried out by the gas flow and
consequently their discharge out of the reactor. Therefore these

conventional |i g eadipit rAQHINE- DI awﬂmdem ﬁtoeaﬁtrdqrr@ﬁtdea@m RnéWE, 9as
fl ow, which ﬁuse 25 addi tlirnal cost. To |str €q1q very smal | anmp nts of

a
liquid Sb- cwrthevhichadiqud i rrapﬁer%t%agmarw\rw B3 PR SUbg: e AMS90wn, i n

whi ch a neckggvirt fbmwhid&loctthemas s uiséof $Pray diktribugdn dévigesd onto a transfer
surface. This design requires consr derabl e effort with regard to

rone to 30 al FUREDEGHs ANEE KT o TS HisBbohah A Bt e P e B SRRTR, T,
open or cl osdthowmnayidr cahgistssofi onecmamecbstrlbntlw dWIm/wrthlpcawélehdumern thet | et
openi ngs beﬁfnnté‘tecra{yb st Wi tﬂetél&ﬂvalﬁﬁ 0‘?% £ %Qé &forét%& @@Féléa‘é@'tﬁ’e ligda ! he

particul ar application, as alr dehumdifier orbers) tor air

condi ti bhi nH! lepgitudinal direglion along tlrreutme@ fiibg Wé’é%%tHF ghgmngls gydingreetal;
di sperse t hﬁnsp bresarﬁatdr YwhieH Wn' e drevma erhe@apztsk ahé p@ﬁ'&t&tlf)lllspwnﬁfrebésgéﬂ d

(adsor bent, al ncent r. at ed % qui red for
L he Shoor vt BR B0y ad PRGBS st dfeet bh A o, This Bosl i Ebdr i s
effect on the liquid flowing down the sidewalls of the trays while the guiding fins on
the other hand have cut-outs that are downward offset to the recesses and which

20  guide the liquid to dripping tongues lying in between.

With these conventional liquid distributors the risk of droplet formation arises
and with that the associated risk of small droplets being icarried out by the gas flow
and consequently their discharge out of the reactor. Tlilerefore these conventional
liquid distributors require demisters downstream in the gas flow, which cause

25  additional cost.

To distribute very small amounts of liquid so-called thin film evaporators or
thin film absorbers are known, in which a mechanical wiper disperses a thin film of
liquid onto a transfer surface. This design requires considerable effort with regard to
construction, involves numerous moving parts and is therefore expensive, prone to

30  malfunction and requires high maintenance.
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transfer surfaces of an appropriate reactor, that.an extrenmely thin, yet

" continuous filmof liquid could cause a S|gn|f|ca t concentration change
in, the liquid (sorbent). Therefore it is the tasa of the invention
described herein to outline an ultra | ow 10 flow l'iquid distributor for

m ni rum anounts of |iquids which generates a thinnest possible liquid film
across the entire wwdth of a transfer surface. Furthernore it is the task
of this invention, to outline a nmass- aRd heat transfer reactor with such
an ultra low flow liquid distributor. The solution of t hese tasks is

-fulfilled with he char.acteri s c n nd 1 1,
ospect tvely.  TRETEBORERNG dided ualk FERLIRMRagtnal Wil ol u it

_ bisection atutiehepdningsrbeat thonisk ahslltingeiprandwlegging, easp@mljeld' dnutheatarmpéaﬂ ngs,
all ows the %Jg‘ﬁ@&ﬁo?f ag%lpéehmnﬁulﬁw(ﬁdm § & aif ?(ﬂl‘ditfbn eémvgﬂllf R0 R

supporting hani cal device, w't ocatl 0 quantity. By
arrangi ng t#aie &gt peanoppeiynigasibisotped ltSPFéSq FIWUP}WS@@ %awr;ffdéaweﬁ&mq@ legas
bubbl es scanma@s flow 66 dRBR (ad’soﬂb@ﬁt’f IBUAIBr adedricB@trdtéte s&lt asrolutitbﬂ) ofvhicheisul tra

low flow i tr| ut or. the ultra J,ow. fl ow u rlbutor in
accor dance %W’PBH Wﬁ%é’am“é%‘?%h‘eraéra&%cb q?i ‘Eﬂg ﬁlﬁ
whi ch ext renmisy“erlsutfadee of amuppiopme teaoto), that ansattemalyahinaygeontimiosts é‘rhmd rrass

ow oan b & B o Gk 3 sAB4Bh) RS RER ARG IRl B BB ae & vance

with this invention can be |nstalled dlrectly on the surface, which is to
be noi stened, sbharefare it iste daskwf shesinyentisotdesesited hareimtputlionan ukanpwt er i s

therefore nRbwiRA HRHibutd} BF GRAGANE AmuhR FNi hRAYRHSaRE Y Bihnebt thi s

i nvention |na§qordagfﬁ_8vv|th almZtH’ utle nln%s Ere arranged in
equal di st aPSé! agrops the gntisgyyidih ¢fa tegns 665 YFAETIRPIe i B¢ esul t s
in the eventaek sf fhlsbintvblfllibrpfo opiittige hingfss-Carglnicbae a-hiasiér pehmsr withgogganolis and
cont i nuous mﬁlo‘kll d1§th££?o In accordance with an advant ageous design, the
ducting is eS|g edTn such Vay that the fluid-flowin the liquid supply
sub-mains is directed frombottomto to -3 against the gravity. This
effects a sel f Phd polndoropf these naSlmuajftdﬁﬁ@ﬂ yithyibe ehargoteristiesdpeaceendatreand
during 1s£- stahiciahd Iagm@iprré@gétg)gl}pf the distributor. This prevents the

di sturbance of the liquid ffow by gas bubbles in the liquid supply

sub- mai ns and c sequentl t he di sturbance of, the ev tri but| o |n t he
ducts (d aim 3). %SP‘??laé]é(c H%fﬁé@cwyﬁﬁnhnwﬁak}dﬁtfmusy dg%%

i nventi on i bif@caitond samdethed fepultdy Griangedd otithed  dpet]inigdl, allla)w (151 dpbertslonnoﬂ WO

equal parts, gt %ﬁ{:?mgﬁxﬁ Gk 118@d%ﬁ}9n1§/'%9 Hol %key L@g@h %ﬁf&al uﬁt‘[ﬁpp' y
sub-main fromthe nmarn |qu pe |ve I qui oufle
openi ng i s wgato lovatign anwell agarttme mrmgmm}@snuﬂﬁteone@ms abeverthadigridngt h

for eaclp flyj ypﬁibtﬂnﬁlln@ g%@%ﬁ@l@%ﬁ{l%n&xéséakse Wﬁrmﬁfng%@sﬁﬁ%sw e 10
di fference hetvween t

u inlet and_the.lrquid._outlet
openi ng. A gIHERW Vﬁ{:}q'élfi qlﬁé‘gpqoﬁu:{’gltlél itag pitsdowr flaydi “Efﬂg}sérél%‘ﬁ?rem
fluctuati onsccdttranm vifie ks | @Rerdiont @Y ﬂ@sﬁuerda@tofw%hn [y buﬁﬂ eid whichr eas of

| ow or negll r i s.\prevented d roun eS| an of the
doct o at ety i inEd Sharchol SSET RESIRNE, BisketEn P BRR AT SAe2 110
ultra | ow fsothat ihquatid béteeen pastroassiflovasmbligiid cmsailow dahibe > fkefhe olra

consi st4 of T as a
cert ai nisst hi civnggvgqlqﬂgpﬁnsmbhﬁr %\/\%&Bﬁﬁmwgﬁﬁ tﬁnlgﬁn\ggg&t???ng@g}?éﬁ Hﬂg&lgh

noi st ened TOR $hep parfiacst svhsp isstoub aigtensd, sp dhefaficq ﬁmletma@wtuf@npaéén ng the

transfer suidd@Gshal Hémistr $s thageor®adhreqdrdd. qui d supply systemis integrated
in such a way, that it branches further and further 20 towards the liquid

out| et openings, starti ng., onmon | i The whi ch
onters the ul ol R oo oetessitiet of HPeteMBat alotresnef i

i nventi on, Eldileérthe onti¢tropeniags/are arrangedrimietjva istance akngphe surfasce,emtubh is

bi furcafd on, §%iisf I t thls
liquid %d st H%{J 8%5 5711) Rwﬁﬁgg}éﬁg% élﬁ%}elﬁl\%\f%ﬂ&gtﬁgé *\?fg%gg%f)ag}si os) gn of
this |nventh@nomouw&mﬁa@oumthmlwuuﬁmm 8 two transfer surfaces can be
noi st ened simultaneously with this ultra low flow liquid distributor . In

accordance W t hiyradoffagéd Qﬁ'thdeﬁ‘ﬁhd}»%n& ed i desighy ey Hedtinkhie deslgﬁédi irPsidhet

opent ngs, ar & artandst e LAY LSl M SYBRALEE b NN AL b O
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30 The formation of droplets when the liquid is diischarged at the outl et
openi ngs can be prevented by an advant ageous design of the invention, where
the outl et -4 openi ngs are shaped tapered, with'the w der opening
poi nting outwards in accordance with Caim210. A mass and heat transfer
reactor with such an ultra low flow liquid distributor (Claim1l ) is
al nost nmai ntenance free and allows the generation of a very thin and 5
honbgenous sorbent filmon the mass- and-heat transfer surfaces. The
remai ning sub clains refer to further advantageous designs of the

i h f .th -and h
{ranc er | sulEb e Pariy o 1T flbchunstEaTitRn REARHAS sTRRE P Rmitire: ne
_title "Massopmatiodeatd durangsfeestarl @ftSustaanmbbn wiitbh disrsbwabnilhiseutevamts the same
day, Ger mn%lpt%péa'ngéﬂof %NQUIdl&M ]bs' 4asgoub'bﬂ:s 1hsthg flghfdeg l}y\éﬁ maﬁlga(félq to the
€ nass

design of t reactor, renc SO nmade to the
pat ent appl¢Q§1é@ql@ﬁtlwfl€rdl%tWé’a'thetqféhe'Wsilséﬂ@ltﬂélaﬂ ﬂﬁ%@f(@ﬂalP{e@etor" whi ch
was submitted on the same day, German Application No. 10141525.7 inits

entiretys 15 Fumtdeesrdahieabitisan QMh&(gE@ISI&Eﬂgﬁ%fﬁfédn%iﬂl@ﬂh@@@ﬁ)rdﬂncé Reth

t t f t he | | t f f d
scoor dance. (IR o iahia g8 iSRurndRe: caRipers f eadt Biciiod haildls Hifor
t ypi cal desleggthaff dablehqmvlesnpplg rsubJﬁnegn fidmatheahaimdiqued mptp’@stosihe tréespactiieough
one of the 3 o‘fﬁﬂgt E}?&Hngz{s et é[%? gIITIgE Chg mzﬁu%u Wp@%s brl%rt]&t'fll}/f'u%wdl%f the

liquid dISt utor; e rear vie
di stri but orlengffahgformca f&uldsm@etandncqmcwgﬂy Rhe. mammanbngssnblmartssmfe Fi g.

o2, b and caifeRhee BASLERNR IRMANADbIyIASn il afd e RRSAGuGd dhehing, 31 25 Fig.

6 and 7 an alternative design of liquid distributor; and Fig. 8 a

detail of Fi ) .
g: g malfunctioning of the liquid distributor due to pressure fluctuations during

operation or clogging due to dust particles in areas of low or negligible flow rates is
prevented due to the rounded design of the ducts at the bifurcations, following the
flow direction (Claim 5).

15 The ultra low flow liquid distributor in accordance with this invention consists
of a base body with a front and a rear side. The base body has a certain thickness and
length, which match the mass transfer plate to be moistened. This prevents a
disturbance of the gas flow, which is passing the transfer surface. In this base body, a
liquid supply system is integrated in such a way, that it branches further and further

20 towards the liquid outlet openings, starting at a common liquid supply main. The
liquid, which enters the ultra low flow liquid distributor in accordance with this
invention, either continuously or intermittently, is split at each bifurcation into two
mass flows of equal size when flowing through this liquid distributor (Claim 7).

In accordance with an advantageous design of this ifvention in accordance with
25 Claim 8 two transfer surfaces can be moistened simultaneously with this ultra low
flow liquid distributor .

In accordance with a preferred design of this invention the liquid outlet
openings are arranged in a straight line. This supports'the generation of an even
liquid film. (Claim 9).

30 The formation of droplets when the liquid is discharged at the outlet openings
can be prevented by an advantageous design of the invention, where the outlet



-5 The typical design of the invention shown in.Fﬂg. 1 has a multitude of
vertical reactor double plates 2, which are arranged side-by-side with sone
space in-between. Each of the reactor double plates 2 has one upper end 4,
one |lower end 6, one first and one second main surface 8 and 10
respectively, and a void 12 between first and 5 second nmain surface 8 and
10. The void 12 is shaped to forma heat transfer duct system 14, in which
e.g. water can circulate as a heating -o4-cooling nedia HKM Between the

i ndi vi dual reactor double plates 2, a nass transfer duct system 16 is
formed. The fi.r Je f n f : ctor doubl e
pl ates 2 af@e%ggéaﬁggmggqﬁgggﬂghgtﬁggyﬂ%ggﬂg?éPagé%%%ggéﬁﬁéﬁg$ﬁ%&ﬁggs and
_ heat transfvwith ChimdPf aces 18 are noi stened continuously fromthe top by a
liquid nedium FM or a sorbent. Fromthe bottom in counter-flow direction,

a gaseous medi WnfakO¥RI Bat WaRHed REtbEREth Qe Bt IBLAESS lighdl &liribglopases -
in case ofég sorption - a gaseous %onponeﬂgwkﬁio the,sor?ent FM. and _ absor bs

the sane gdS6Ud tlarpaimast nanieRanae frsp Ape A enegsEop ol gewssy fingRd 15 At
the upper epehogemfustsbbeheiet o thdahddkcardl ltheSandfer dulfhagsi d di stributor or
ultra low flow liquid distributor 20 is attached, which provides sorbent FM
across the entihe wdth of the,reactor double plates 2 on.all mss,and heat
raneter surtadls Hatin iR SGRERr f ShiRerbrde il aliin Bhanf Gul
di st ri but onn&Mtiane described in Fig. 3, 4 and 5. 20 The nmass and heat
transfer surfaces 18 have a coating 21 consisting of snmall solid particles
22, for exanpl @3ahdiR ASigndSt feh&IRAE Gal thY SHL¥WAd I Haf trdnsté- sulfiesJBSS and

heat transfer surfaces 18 thus have _a surface ILﬁe“sandpa er. Between the
i ndi vi dual '$i§rsnge pamade e dheopatentapplrationswib the Hte eMasy ang Heahdranster voi ds
24 ar e 10or readfacFhesiicls Mahd @dptttaN bnv ahelssadd iy} Nedrmag apippliedtioneNeect
cause the q¥ﬁn1§gggLstrhﬂution of sorbent FMin the formof a thin liquid
film26 on é s HHCINESY t ransfer surfaces 18. As shown in Fig. 2, the
sand grains 22 are applied individually, side-by-side on the mass and heat
transfer surfad¥ih 1gardrteithe desigy &f thayass aplidat tanséer reacéds) referetne i$ alsomt i on
of a very thi i | i gt ] i NSHI2IR
respecti velrﬁédgrté&%ﬁag%n aglr%n%ﬁ(e)?lﬂ% tgﬁﬁ%%nlg[ﬁ%an@;@e%ﬁgmﬁ%gs{ e’gg ‘?tgfn’;\?}élr%gsur face
18, usi ng drassubmittediandne gamms day; Gerpyndpplicatian Noe 10144645 drin gs gafirety.
internediate carrier, which is not shown, which itself can be fixed onto
Ej he maslsf and h&aqrthex{j @asiiggh@wt&g@ﬁs jﬁ@aﬂvquge%gthe&nbmﬁns’eﬁm ?:pﬁlytpg cal o
esign o i gui i.st.ributor : ich is used t. ply.the liquid sorben
et Pom t haoliitl SR boh B Rterr el Bhe BB MR AR BB ¥R e s and
heat transfer surfaces 18. The liquid distributor 20 consists of a base
body 27 in the ShoMmasd: a rectangul ar panel with a front side 28 and a rear
side 29. 5 The width "~ "b" and thickness ~"d" of the liquid distributor
correspond to tfe W QtsBhansdict dthwinpeTs tficdlliesizeacieiniaubhe pl ates 2. Al ong
t he upper edge of the liquid distributor 20, front and rear |liquid outlet
openi ngs 30 ari are,situated at regul ar, i ntervals side si de, wher eby
Che tront and 18 ogesttRpeliastin Feosisnibateh pB REIR,Fush it Blasriiie"fr on
| i qui d20utl ets 30 noisstfecest he front side 28 of the liquid distributor 10 20
and the first main surface 8 of a reactor double plate 2, while the rear
liquid outlet i N | : 4 i.de 29 and the second nmain
surface 10. Thgq?'iryquiqﬁr%%ﬂgea{é%gg%ﬁﬁgglsgg&gﬁ% 32 receive the liquid or
sorbent FM respectively via a liquid supply.system 34. The liquid supply
system 34, whi c‘ﬁg-i‘%‘ & frihg rear view il the ipid distitigerydes a conmon nai n
supply 36 and a nultitude of 15 sub-mains 38. The liquid main supply 36 is
branched by re[.i4b \aerdusfsedtivatth@ngh £, UatlngiligeiDdDsuppl y sub- mai ns 38,
until one liquid supply sub-main 38 is available for each liquid outlet

openi ng 30 and 32.c,.T, ' : {:n.Fi 3 1l 4k (L iguiad out | et
openi ngs 30 |egﬁ%ﬁgaF@ngﬁéh%?ngwﬁgﬁﬁﬂghﬁ?§%2%§§§%§3égﬂﬁH&ﬂ# >out | et
openings 32 leading to the second main surface 10, The liquid main supply
36 braréhes at Higed @@ 7 r on alipmativedasign ofthe hquwid digribsitess ad ns 3 8, which
are split another five tines, every tine into two sub mains until one

i ndi vidual sub pRig 3etsSl sAEIRbl e for each of the



]
128 liquid outlet openings 30 and 32. The liquid dain supply 36 is equipped

" wWith a connection pipe 42, which |lies above the upper edge of the liquid

distributor 20 and serves to feed the liquid sorbent 25 into the system
The liquid main supply 36 ends at the | owest point of the Iiquid supply
system 34 and the liquid supply sub-mains 38 are always directed either

hori zontally or vertically, pointing upwards against gravity. This
arrangenment of |iquid supply sub nmains-88 prevents the formati on of gas
bubbles in the Ii qui d supply system 34, which could lead to a di sconti nuous
fiImformation l'iquid
suppl y openi ngs 3 gﬁgl gé} @r$fsth%apehg?%§gor"§gg l\ﬁ}gt hh% Eﬂﬂ%ugé gﬁg‘?ﬁ‘gﬁ

_ poi nting outeagtptidoublhplates Bawbichraes/amanged hide fbrsider Wish sarne spagp irebetwishan

liqui d sor bepd, §ihé pa¥R? dbﬂﬁle'ﬁleﬁb’s’. g hgybh@hﬂw%ﬂamg%né%@&%na% 3nd fRasur es

t he conti nuous nol steni ng of mass and t transf ﬁr ur f acg,s In the
area bel ow #Keons Geondl Baky Sé‘f@c‘b%é‘ﬁii Agdespsctiysdy- 3ad appi CtVeeR St @ﬂde 28

and rears si geor®nnin mewblsqanddlml Fhé ivbidt 17 152£hap¢d ® ﬁﬁml Pphesd th‘sﬂer dhae sane
coating 21 as th?4 nass E heatt transf elt ? S ens %RM?

cont i nuous PSRRI ol BRI G giitter F40 ?P{C“%%Pfu ﬁ‘be P%r%r "R%“r% 8‘6 et
openi ngs 30BetS2emnhk iredandthial geaatort dmbloplatesehych Mass tramsferndies spsten hidais
transfer su i HIaeq, e
respective f;fggg(?o gﬁr%laﬁa%f&édnqqﬁgn%ﬁ%éstq%g g@ngf tsh(%cr% conge&nél 0%1544 The
cross secti¥n dssignpd aﬁ)lm@Sa‘!ﬂd heat Itrétleéroﬁiﬁé@?fﬁ dR. 4khe é@émnééie@mam@rt er

"M, asyi Smrﬁax@sdw rareanglstéﬁed cglshmﬁsl Cfrorhtthé %o;ﬁgy"aHRﬁﬁ’d meamn@mra} rae

pl uggi ng strl gegpotru ﬁ ge bottomand | eft, f% in
Phe Front - affibirie’ F@a% the PpEpm. dBomnier- PY dBeclion. & asspuscBgdim {5 50,
The 10 fr onbet®ostetheItacitdr d%&bm\qﬂatb@pﬁhwmﬁeléasmi inneak® oB abisbaten8 agmdeddse rear

Cross sect | sient EF fua R FERT nd Bl Rifi isoqh BomffaF oot )7

desi gns i n swbont ddhoecase phdgsorptios. and 7 are different fromthe design in
accordance with Fig. 5 with regard to the shape of the liquid outl et

openi ngss 30 andale3gperd Eﬁd hrdhe ?é&@w&%@ﬁbﬂewaesdz Oeuhhﬁa cﬁsﬁﬁ&htﬁger 8faand 32
are at the sanalevel c{1 re not sta gere V\% F @gn in
accor dance % Hopj hquid fftﬁ YiRE 2048 i3A él‘g’é"i‘rﬁré’ S \iPY n‘F Bfa@(’?sn i quid
supply sub- éfﬁiram@chef@herleﬁdtbxyd&mmﬁ@feed oniallfimiss@nd hémltﬁnﬁlﬂpﬂirﬁacémmmgs 30

and 32 and |Lead di agpnal.].y .qu r.ds .and.u r 0 e esign

i n accor dant®™Mf H‘gﬁ%f)%bé{‘flﬁe?gﬁlgsotf%ﬁdl&ﬂ}ﬁ%%?&%ttv éoh eﬁﬁioﬁlge(ggl llgléag

hori zont al | 4andifwards. In the design in accordance with Fig. 7 the
bifurcation 40 is rounded off to prevent turbulence and irregularities in
the fl oy speed. Tfd ﬁlasﬁa&hﬁé’ﬁ tﬁnﬁef %rkac@i lg'hgve a c\%.t‘iﬁ'g b PeBskeding d¥ishslicat i ons

40. At the bl]‘urcatlons the |iquid supply sub- ns are, p ov d with a

wedge- shapetPlishpayicl e%\/l?n?acﬁ‘?r ééiﬂil’]érﬁéﬂ@ graime 35 Sehrmaticplby shayyn imBiep2s ykheat i on.

25 To prevefiass iRl Kda0g@hslier irfabdiel Sthak heed a hunﬂauedlketsaﬂdlpapsm bBéfaﬂe&’S thet he
m ni num cr os S

b
fu ce t he. g Al arlielsh ob Mk eltiRhal, R IRePEstt, bt S50 B Bre) . "The
ultra | ow ffoymeti qTinede cirgllr gaputzmd wsddl @4 dryi thedt mﬂbry sffpetr ¢ause ther b\yen
sui t abl g f OEthFo%an Fn% *Pﬁea%onhr & LG TR 6f M tlﬁhﬁass heat
dehuni diticaton and coo alr. e arr is e um y neans of
a sorbent whHpnsergurfages 18a s Qhoﬁ'@ inFig. :9@%}&9( BNAGraingdy ere agelicd ing IV&hWHYer y

salt sol uti gdeBORIRI dH 1he nE afd héR tRhefer Suatdcss 18. STBBW%@I@BH applicatitined
(absorptlon) t£ atively.the a}H Qh 3111 @Ifled and the sorbens

r econcent r abRPIEHRS f‘?fh%f BTG "IN cool i ng i quid, which
circulates in the _g_ heat transfer duct system 14 separated fromthe

| i qui d sorbent Th acainghH aid th€dand gamsfb?r sre:*.peaﬂxvelmam fovedopermerient lyeon
sorptio pr S T

possi bl ?;b coo0 %Ess Q?%%t{){rérﬁfeerr % {JPF&S: %(re% gg?ﬁ%g ttﬁlpgn eégg(r;%l i ng
wat er HKM i ﬁxetb@mte@nume tercalrllebvm@h r,sméghcwum hlﬂs ambﬁé'eqed@nwto 5
the airfl owhehR4ss ARS RER iaRTet durfagedtsct ed counter flow or cross-counter flow
direction to the sorbent (FM. For absorption the nost concentrated sorbent
w Il be cooled the nost, which keeps the vapour pressure equilibriumfor
the sorbent as |ow as possible. For the desorption the nost concentrated
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transfer potential for the respective process (Abs{or ption ox Desorption).
The mass and heat transfer surfaces 18, which sepgrate the sorbent FM and
the air GMfromthe cooling and heating agent HKM at the void 12 between
the reactor double plates 2 are in conplete contact with the heating and
cooling nedia HKM and 15 the other side, i.e. the mass and heat transfer
surfaces 18 are noistened with the liquid sorbent FM The |iquid sorbent FM
forns an extrenely thin, continuous fitf-26 on the mass and heat transfer
surfaces 18, which flows down the mass and heat transfer surfaces 18,
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time into two sub mams until one 1nd1v1dual su maln 38 is available for each of the

128 liquid outlet openings 30 and 32.

The liquid main supply 36 is equipped with a connection pipe 42, which lies

above the upper edge of the liquid distributor 20 and serves to feed the liquid sorbent

25 into the system. The liquid main supply 36 ends at the lowest point of the liquid

supply system 34 and the liquid supply sub-mains 38 are always directed either

horizontally or vertically, pointing upwards against gravity. This arrangement of

liquid supply sub mains 38 prevents the formation of gas bubbles in the liquid supply
system 34, which could lead to a discontinuous film formation.

30 The details in Fig. 5a und Fig. 5c show, that the liquid supply openings 30 and
32 are shaped tapered, with the wider opening pointing outwards. This shape
prevents the formation of droplets when liquid sorbent FM leaves the liquid outlet
openings 30 and 32 and ensures the continuous moistening of the mass and heat
transfer surfaces 18. In the area below the liquid outlet; openings 30 and 32, both



26 liquid filmof sorbent FM 27 base body of 20 24 front side 29 rear side
30 front liquid outlet openings 32 rear liquid outllet openings 34 |iquid
supply system 36 liquid supply mains 38 liquid suppl y sub-mains 40

Bi furcation 42 connection pipe of 36 44 Plug and socket connection 46
centre plugging strip 48 front cover strip 50 rear cover strip 52

wedge- shaped bul ge -11 Cdains 1. Anultra low flow liquid distributor for
m ni mum att~ounts of liquids for 5 generating a thin liquid filmon a
transfer surface conprising: at |least one |iquid outlet opening arranged
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right, in the front and the rear a front cover strip 48 and a rear cover strip 50. The
10  front cover strip 48 overlaps the first main surface 8 and the rear cover strip 50

overlaps the second main surface 10.

Fig. 6 und 7 show a cross section of alternative designs of the liquid distributor

20. The designs in accordance with Fig. 6 und 7 are different from the design in

accordance with Fig. 5 with regard to the shape of the liquid outlet openings 30 and

15 32. The front and rear liquid outlet openings 30 and 32 are at the same level and are

not staggered sideways, as in the design in accordance with Fig. 5. In the design in

accordance with Fig. 6 the liquid supply sub-mains are directly connected with the

liquid supply openings 30 and 32 and lead diagonally odtwards and upwards to the

top. In the design in accordance with Fig. 7 these last liquid supply sub-mains 38 lead

20  horizontally outwards. In the design in accordance with Fig. 7 the bifurcation 40 is
rounded off to prevent turbulence and irregularities in the flow speed.

Fig. 8 shows a detail of Fig. 3 with rounded! bifurcations 40. At the
bifurcations 40 the liquid supply sub-mains are provided Wwith a wedge-shaped bulge,
which complements the rounded form of the bifurcation.

25 To prevent the clogging of the smallest liquid supply sub-mains, the minimum
cross section of the liquid supply sub-mains 38 is designed to be twice the size of the

largest expected dust particle (typically 1 mm?).

The ultra low flow liquid distributor as described a{)ove is particularly suitable

for use in a mass and heat transfer reactor for the dehumidification and cooling of air.

30  The air is dehumidified by means of a sorbent while at the same time the absorbing
liquid, usually a watery salt solution containing one or several salts, is considerably
diluted (absorption). Alternatively the air is humidified and the sorbens re-
concentrated (Desorption). The heating and cooling 1iq1:1id, which circulates in the



wherein the cross sections of the liquid supply st mai ns being hal ved at
each bifurcation, and the total |ength of each i ndl vidual liquid supply
sub-main fromthe nain liquid supply to the respectlve liquid outlet
opening being equal. 25 5. An ultra flow liquid distributor in accordance
wi th gne of the above C ains, wherein the |liquid supply sub-mains being of
a rounded shape at the bifurcations. 6. An ultra low flow |liquid
distributor in accordance with one of t8e above Cainms, further conprising
an attachnent device fon attaching the ultra |low 30 flow liquid distributor
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The entire the mass and heat transfer reactor can be manufactured in plastic

35  (Polymers) and can be designed very thin. The thickness of the individual reactor
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4  upperend of 2

6  lower end of 2

8 first main surface of 2

10 second main surface of 2

12 void between 2

14  heat transfer duct system

16  mass transfer duct system

18 mass and heat transfer surfaces

20 liquid distributor
21  coating of 18, 2

22 small solid particles, sand grains

24  gaps and voids

26  liquid film of sorbent FM

27 base body of 20

28 front side

29  rear side

30 front liquid outlet openings

32 rear liquid outlet openings

34 liquid supply system

36 liquid supply mains

38 liquid supply sub-mains

40 Bifurcation

42  connection pipe of 36

44  Plug and socket connection

46 centre plugging strip

48  front cover strip

50 rear cover strip

52 wedge-shaped bulge
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10%&1.( )- gn ultra low flow liquid distributor for minimum amounts of liquids for
5 generating a thin liquid film on a transfer surface comprising:
at least one liquid outlet opening arranged along the surface, which is to be
moistened,
a liquid supply system starting from a common main supply, which is
branched by repetitive bisection at bifurcations into a plurality of liquid sub-
10 mains, until each liquid supply sub-main feeds inta one of the liquid outlet
openings,
in which the liquid supply sub-mains are arranged below the liquid outlet
openings.

2.  Anultra low flow liquid distributor in accordance with Claim 1, wherein the
15 outlet openings comprises a plurality of openings being spaced at equal
intervals.

3.  Anultra low flow liquid distributor in accordance with Claim 1 or 2 wherein
the liquid supply sub-mains being arranged solely in such a way that the liquid
flow is flowing against gravity from the bottom to the top or across,

20 perpendicular to gravity.

4.  Anultra flow liquid distributor in accordance with one of the above Claims
wherein the cross sections of the liquid supply sub-mains being halved at each
bifurcation, and the total length of each individual liquid supply sub-main from
the main liquid supply to the respective liquid outlet opening being equal.

25 5.  Anultra flow liquid distributor in accordance with gne of the above Claims,
wherein the liquid supply sub-mains being of a rounded shape at the

bifurcations.

6.  Anultra low flow liquid distributor in accordance with one of the above
Claims, further comprising an attachment device for attaching the ultra low

30 flow liquid distributor at the surface, which is to be moistened.
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section of the panel shaped base body.

5 8.  Anultralow flow liquid distributor in accordance with Claim 7, wherein the
immediately neighbouring liquid outlet openings feeding alternately the front
side and the rear side.

9.  Anultra low flow liquid distributor in accordance with any one of the above
Claims, where the liquid outlet openings being arranged in a straight line.

10  10. An ultra low flow liquid distributor in accordance with one of the above
Claims, wherein the liquid outlet openings being shaped conically, opening
outwards.

11. A mass and heat transfer reactor comprising:

two duct systems, which are isolated from each other with regard to the
15 mass flow, but are coupled with regard to the heat transfer, whereby there is a
flow of a liquid or gaseous heating or cooling media in one duct system and in
the other duct system a flow of a gaseous media and.a further liquid media;

at least one mainly vertically arranged reactor double plate with one

upper end and one lower end, a primary and a seconglary main surface and a

20 hollow section between primary and secondary main surface wherein the heat
transfer duct system is accommodated in the void, at least one of the main
surfaces is designed to serve as mass and heat transfer surface, the at least one
mass and heat transfer surface is coated with a matetial to reduce the surface
tension and/or has a surface structure which reducesjthe surface tension, at the

25 mass and heat transfer surface the gaseous media andl the liquid media are
ducted in such a way as to establish a counter flow; and at the upper end of this
at least one reactor double plate, a liquid distribution system is connected in
such a way as to establish a thin film of moisture of the liquid media on the at
least one mass and heat transfer surface, wherein the liquid distribution system

30 being one of the ultra low flow liquid distributors in.accordance with any one
of the above Claims.



