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Devi ce for noisture exchange between gas flows Field

of the invention The present invention relates to a
walewsosssbor exchange of noi stlire, between at |BEESEI0WMI001408

counter-current gas flows, conprising a generally

cl osed chanber having an inlet and an outlet for a

first gas flow, such that the first fluid flow fl ows
Dev'id% forfrhoistuct exchange betweengasiflawst o the outl et

nsi de the chanber; and at | east one duct, which

F"*'@)&féhﬂén\’%‘i'% the chamber, generally in parallel with

The??@sédt n?\;erﬁl'oher%ﬁt(%‘to %b@i&eqéﬁéxdh%ngér@rﬂﬂ@igtdr@ Bé}%kéﬁtat least

econd gas [ow 1 n an OppOSI te difection to
two touster-dirrent gas flaws, eamptisiog etgensnaliy eesed ebemb@ahavmg an inlet

t
and 50 Gitleffor'd bk Gad BoRkE SURE el e rited it il fipW8dh Prifkfirection
fronf theSihletitd tHd GWlidtingidé nsisarabér; bindvat |eastmn@ejudt owhlch extends
desiccate the first air flow The device may f

insideatheceharaber; geaatallyppatadiel Wik the frst difectien, M@P*agueﬁ‘ is
arraﬁé%& Q@ @ dl ucﬁrédsé%tﬁdl Jw a4 bEBSﬁié‘Srreét%fr{ fo3hE ?Frétgﬂrection

exchanglng art devi ces are use
andevigch ﬂoct cteapisad idugt wall edlatenal with highupdrdieatjlityto water .
inlet air is to be fed to a refrigeration unit for
nl et US 6,178,966 dis

Thegivicend Rafieiany sl for exehancive Tiieties fio @ g drd airfloy to a

secbt‘iﬂ 8ir ﬂBW in b%r@@@le@i&c@t@lﬁéf’rﬁst@lf fldw OPhe ﬂeﬁcblﬂhé)dflm various
his prior art device conmprises, according to one

dﬁf@mtmpph@atlonsie@e irethel figlds @Estahglnﬁimarﬂmﬁb ajricoRKitioning,
rranged in parallel to the
refrlpg Li%l%'g‘%act Q%ngggﬂphe chan‘oerIo The duct walls are

made of a water vapour perneable material. A first air
Priddartv i s fed through the ducts and a second air flowis

fed through the chanber, oufside of the, d , SO t.a -
SRS BIBrsercn. ©F GRSIcRalG VRl Al ot PG ruBiin et ar s t
be fel b %erefr“gf%rm%"t for%o'lﬁ%tﬁ@ln%tcé?ru N6 178,968 Wistlol®s a device,

noi st ur romone alr penetrates through the
intenaliae forexgbangiag maaistuse hetweernan inlebair lewanekan gkhaust air flow in

a b, 4ol Bl Rt MiobB oA £ Bonerty
rectfahgulék EhABeB inhich ARUMbENbNEUdts are bahged e patdielwthe
th known device all ows for exchange of noisture

longitsidind axisref thaghamber) Hhes duetwallsnansi made ofa WatEhVapRUT
per@a6R MaRSial N8 ift SaRAP TRl thifotBR%he 4hEE 4Mfa second air flow is

fed through the chamber outside of the ducts, so that the two air flows flow in a
counter current fashion inside the chamber. During this counter current flow, moisture
from one air flow penetrates through the water vapor permeable material into the
other air flow, while keeping the air in the two flows separated from each other. This

allows for desiccating one of the air flows while moistening the other.

Even though this known device allows for exchange of moisture between the two air
flows, it exhibits some problems concerning the exchange efficiency since the
moisture exchange rate is limited. This limitation in moisture exchange rate is to a

large extent caused by unfavourable flow characteristics of the two air flows.
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noi sture exchange rate is limted. This limtation in

noi sture exchange rate is to_a | arge extent caused by
wainfoamsasp@bl e f1 ow characteridtics of the two BCT/SE2004/001408

flows. The efficiency of the noisture exchange is of

great inportance to the over all econony at a | ot of

different applications, especially when the device for

The mfficiénoyeofekie moigteré excluarigenisdf \gredt intpoeande o tmssoﬁerrall
t r eat

nt, of .air. . such as refri eratlon a
ccoRqrEy alipret ol dfersRlAbb A RS FiReb Al oM G B falce for moisture
exciarfgea8 SoRtbinet Wih o@ﬁérecﬁe\ﬂ&%cffo'r rehfhestoftdie sl %\%trbﬁ@eratlon
The present invention is based on the under st and i ng

appaiatusestinclodingeaigeonditiening ¢ nita @ndipherheatfexcbargiog upits.
the device depends on the flow characteristics of the

Brie&#g@{'gg%weﬁthh%{‘{igﬁ exchange of noisture is to be

bjec the present inventionis to
Themrese'rdm\aarmenns bafseu! oaxth@angerstdinding tatitiee Iextlumge edte and

east two counter-current gas fl ws, whi ch
therehple.stosnons! the feVies Brpsiads Byt @%W.Chsrqrg%s 168 F the flows
betv hidh!tRe eh@%ﬁé@bﬁ%%’tur%tlb ¢S b@feﬁ*eti?eof drid oljaét b6f AW present

I nside the Anot her object of the invention is
inventiom il prevsiecawdavme\fmrc@«mangewlﬁnmsturﬁebeﬁwe.an atl least two

coulBFEhrn{ St 1aNT ahMish e VEgenesate LTS effEbbe by creating
mor€ §&¥durabieffiowehariasteiitics SheReirebREAGw MKd & e ENAAbEY,
a device according to the first paragraph of thIS

description, which device exhibits the specia

Anothesiabieci of theninypationis todrowide SUﬁhtan%e\e%wabtvmlpa theyfirst flow

T, I ted
g0 Syl of e el BARER el ot v
honfogeneoas over thie qlbwsecticmoftthe chembtergas flow. The
means for uniformdistribution of ~gas inside the inlet

space prevents ga fI from pas. 0Ly the short
The3B Shiartt Strcuirid heardavide Bird b ¢ st RaragiaRh s
deséticraWhidedéVige bi@h’bh@ th@hﬁémélﬁé@l%lbél fegiures Bk et out in the

di'stributed over the flow openings in the support and

Characiimlzmgpﬁml@utqf@@ali’t’ehbers wher eby a general |y uniform
and parallel first fluid flowis created in the

TheSAR F@ﬁ%cei %ed mﬁébeb)qp'ﬁeéﬁrg;( %—#aﬁnogr{e And Fl[)ﬂ/ distributing member

con anci ng
fornas an lnléllnlemgntfbetrfe first gas flow. Themesansrfby unﬁcam distribution of gas

i NS SPARF PERVATR GEF DU TG RASPHOTAE Hasriest istance
betw&erftheSiRft nBBtIe? BPiHeS thdmer. Instead the air in the inlet space is
uniformly distributed over the flow openings in the support and flow distributing
members whereby a generally uniform and parallel first fluid flow is created in the
chamber, outside of the ducts. This in turn contributes to enhancing the exchange
rate by distributing the first fluid flow evenly over the entire length of all ducts inside
the chamber.

The means for uniform distribution of the gas inside the inlet space may comprise the
first support and flow distributing member, whereby the accumulated size per are of
the flow openings varies over the area of the support and flow distributing member
such that the flow resistance through the support and flow distributing member
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first support and flow distributing nenber, whereby
the accunul ated size per are_of the flow openings
wo a00583350ver the area of the §upport and fl ow PCT/SE2004/001408

di stri buting menber such that the flow resistance
t hrough the support and flow distributing
menber decreases with the distance fromthe inlet

decrepess nth thbidistanye fronedtiel ialet dpbyingaTkismgay be ai:ihdeﬁy varying
the fl ow openings or the nunber_ of openin

the siges Rk RYRsIGve PPERINGB M SUDEEPf SRR 9§ RE" PrER. ddiey gans for
unifbih BlstriRAD ﬁ c{f?{?sﬁh%@g?ﬂm th']sepea%gtrng HRS domhprisd a?é‘ﬁ’ered form of

por t1 ons t1ons exten
endmlmrkmrg;roftthe ductss whighaerd pQrtiomis exttgrect thsoughl thedintattspaes.
of the invention appear fromthe dependent cl ains.

tio Odl nt.s of. the inv ' .
Ot aEPB AT AR TS 1oyeNtRb HPReah ol B depangent claims.
descri bed below, with reference to the acconpanying

draw ngs, fig. 1- 5, wherein: Fig. 1 is a schematic
drawing in perspective with parts broken away of a

Descripsioncpbembestiments Pﬁﬂ‘%mﬂ%'%cor ding to the
Exeb{p\fum&gﬂibod'i ent% dfihé wR/‘éﬂggﬁg{uF Bé g%gc@:{z@dé B%I'g\% g\gﬂ’\t reference to

a vertrcal l'ongitu

the aceompamgng drawings ofifl tlenposdherem:. Fig 3 is a schematic
dr awi ng in perspective of the interior of a device
ccordin t hi rd enbodi nent i nvention

Fig. 3 B SCRATBRNG 2409 IPASPELING Wit gate BIORT ARy of a rst
emb‘amehn&gheq&rdéeaéda\‘&nb'tewlrﬂeﬁm a conput er

generat e drawi ng-o devi ce accor di ng to the
invention. Fig. 6 is a schematic draw ng

Fig.geisspechamatioside elenativarcué thyougimantertical forgitshnal @lane of a
accor di L QV ipn.. Fig. 7 is a schematic
devgp&acp&iﬁg&%gr{é Eﬁi%oﬁﬂgn entral portion of the

device shown in fig. 6. Fig 8a and 8b are schematic

Fig GFQWI s@gemamcmﬁawp@hlpeespécwbef tiges peeriorwsf aedelvip® atéonding to a
central portion shown in fig. 7. Fig 9 shows

thqu ﬁ@‘b@ﬁﬂn%%trqfltbﬁ inyfentipy. 8b with side walls removed. Fig
is atop view of the end portion shown in fig. 9.n the

Fig 9ERH bRRfN %‘Eeéﬂ q {o’fid."eof 4 tﬂlﬁl SRbVEREAMY ‘ﬂtﬂe f¥&ntion

nol sture e ang fecte are alr, but it
cont enpl at ed t hat the devi ce according to the

Fig bris artanuputer generajecmodebdrawing oba slevice ancordingdo the invention.
bet ween ot her gases. The enbodi ments of fig. 1

Fig. 6 is a schematic drawing in perspective of a further embodiment of the device
according to the invention.

Fig. 7 is a schematic drawing in perspective of a central portion of the device shown
in fig. 6.

Fig 8a and 8b are schematic drawings in perspective of the respective end portions
of the central portion shown in fig. 7.

Fig 9 shows the end portion of fig 8b with side walls removed.

Fig 10 is a top view of the end portion shown in fig. 9.
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and 2 differ only in that a first inlet opening 5 and
a first outlet opening 6 for an air flow A are
w@eooanspsoh i n different walls Hf the device. n PEBSE2004/001408
following reference is made to fig 1 and 2
irrespective of this difference. The
noi st ur e- exchangi ng device shown in figs. 1 and 2
In thertdsedbed @mimdimehtsythedkiids betweeohaite the mpistueg exchange is

efferiadiare aiteBut & ESpEPIIE BRIZhE AeyRe SRty W g gypntion aiso
mayTtS@umfdrahm@h@&*é%héngébé@fééﬁe&hay%ésw TeieddmBBdihtents of fig. 1

, 1lc, and two end s 3a which | ater also
and @atiiffer only én that adisbintatapeang Hiand a fyst eutiglapening & fofean air

flow: &?Féo %Irr?ﬂ@e% ﬁh‘? FfA[eQﬁHWan% otf¥r’1é38ewl:g' i tﬂH %Iﬁ)\:ﬁﬂ&ﬁ%’i‘é’nce is made

toﬂgﬂmirﬁesb@cﬂi%aﬂthm Hifleugicet he end wal | s 3a, 3b. The
| uid ducts are nmade of a msnbrane material having a

TheanSpiBarengnanging dsuscmanshingios: nend idides 3 gentit
posﬁggé& %ﬁémb?r Y h§ Q\%ﬂpfscé Fide® 4@%0"‘@%&@0&9@ 246Nt BRle chamber,

eX| e material for allow ng the side
positibaedbat eespectivd ends ebHthe @ental chamber 4t The eentrabeharaben is

oo By 5B el JSLTBRE 5 B e SRS, 8 i B oo

conétRutebridspoPafig énd Aallabf I'e"!ip@btl\fé §|ﬂérﬁhfambeirlﬂfaal4b Al surality of
A. Second I_;)A)en ends 2b of the fluid ducts

fluiddycin geaxtend insidestbesiential akarhanbep mallq{mughthe sidewalls 1a-1d
andctﬂ%%:ghttH{a g?xdgp%l%uéé e%) e iR pﬁ&tstﬂqgrearhbdfalo?‘g rﬁ‘emﬁrane material

for arrtlow A'1s arrange
havinlg 4 h@hqaeimemilitwtwmoidteref butst lovi plernueehiliie to flawingdaia One

o BT B A At LS T o o
macﬂ%&p? f‘lQ{lbfehrﬁ fdrla? forddilow 5@%&1&@ chatbeps ax| ﬂ?fb fﬁd@@a certain

rst in et openi ng rough the first sid
distahecartoeandiaway likonf Ithﬂ demimimamlmnd t he second si de
chanber 4b to the first outlet opening 6. The central

e BBt i D e e i B poor .
wh|§t$@@|ﬁ1§{|tut@b€§n mm rpilélﬂjrﬁ’ forsartaie ﬂb@eﬂ $ér:cmdscbml§n/\ehdis 2b of the fluid
he central , in._proximt 3b

duc%% oFeiaBanged '%ﬁ’@ﬁ@?@ng side aharahgvé@b,. \Mhlsh &pnﬁtlwest an 1 Ot
pleritgﬂ f(‘ﬂethle R A. 'Anflr@f‘f?ﬁé} E@a{) dr aﬁltﬂ%wjﬁrls %l’r%ﬁ??ﬁ lin one of the

chi's opposite to cl os
sndepwtah\s 6bthetﬂTst sade chaneB%famha fisst outieeopening €ris armanged in one

r0|dedfrmtescon inlet eni .
of the Stlgriallsionie SeBf sideshaminr 4 ACERES Sobtai §0 Pedrst air
flowPREEMS Frovided from the first inlet opening 5 through the first side chamber
4a, the fluid ducts 2 and the second side chamber 4b to the first outlet opening 6.

The central chamber 1 exhibits a second inlet opening 7 and a second outlet opening
8 for another airflow B. The second inlet opening 7 is arranged in a sidewall 1a of the
central chamber 1, in proximity to end wall 3b. The second outlet opening 8 is
arranged in proximity to end wall 3a and in another central chamber sidewall 1b,

which is opposite to sidewall 1a. A closed flow path for the air flow B, which is
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f e.g. noist exhaust air B is supplied to the central
chanber 1 through the second_inlet opening 7 and dry
WO pdoakessad r is supplied to the ducts 2 t hr oughre1Y8E2004/001408
first inlet opening 5 and the first side chanber 4a,
the two air flows A and Bwll flowin a
counter-current fashion through the central chanber 1
coumet-bouemh@ aigflow Adiig ds promtjedtfrom the sexdndinketropening 7,
this counter-current ow, ,moisture fromflow B

fl
throusm thn%ert tral cbambesd tortheSerensy BUHeS QREIINS: hr ough

di ffusion through the nenbrane walls of the ducts 2.

If e.§GR61st ad R M8 i 5EsliedrBiths derRall dhaniger ﬁthr@ugmtﬁe second
Wre spiral 2c is arranged at the inner wall of each

inletchpening 7 andrdfyintatse @i suppliadhle thpiducts 2 dhropgbthafifs inlet

abs S T S
opofhES o i Ste e A g B3 o6 985 b o Sy A
couhtefoufrepvaghint theough thetdemtrabthambennedthput bgie infdirect contact
stati onar¥ air adjacent to the inner wal

|
withcgaghsother. mgathe%aqrtsﬂewr%maamp'ﬁw%Fr%m;ﬁwqfwm be
tran?%dﬁr@rg w;fﬂﬁ BtbHo & tﬁ{b‘ﬁlg ktftfﬂxé?&h BHitoGGh M flemh a'n@tv(?alls of the

Wire spira nmed as prefera
ducplastic, helical conpression spring. The wire spl raI S
thereby al so contribute to keep the flexible nenbrane

t I t.ret ched,,. .1 hat. i
AcopifiiGtetine STEbA AR shwhib B s il Sute Strd 2835 Aralibea at the
mnéﬂv@é}l SFeHchi duét OSintordctdl sptienise tid ANty @frﬂawmrtaldbebrb moisture.

airflow B inside the central chanber out si de

and
Thearicaiapirala sontrtuse o induce urbujentflowinside therdygts ¢. This turbulent

PRG£Sl L)t e

wallg[of tige dueterdt. ISuzht 2 stationatycbuumdanelayer wbutdeommhisegmteriorate

the pBRUTBHER O MQII I B ERIY S8 SPIHLS dpRHEd,gs 2 preferably
pIaJtﬁLH@ﬁda? Eo@\gn?ssz(ﬁf ?gﬁﬁ% eﬂ}etWtr]'B @gfréﬂs'tﬁé Rbyaféaestriblife to keep

ucts prevented
the Tiaebls merrﬂqnamakjucm& bngitadinblly stretched., scnthau eagglngzm‘éhe ducts is

turb nce c be in to th d/
preveites dfecaing fie duel stretieetaib cpBionletla A & UGhm and
parAifd] Birflow B mstictheVEtnitralBh&ibat 1 S@utbi@l@tartdﬂérduﬂaltﬁé ducts 2.

and/ or outside surface respectlve y of the ducts

exhi bits turbul ence inducing irregularities.

AltegiiativeliaImoigaie A igIsupplieditpbeducts 2 @ngi dyiains is 6%%91@5’#0 the
cen‘ﬁjgpgt?ﬁ'ﬁgero EAIéJ] oéJl:‘H a ?tﬁén\ﬁ‘f@gp,: %tr‘lﬁdté'% ;ef\hgﬁ%e the

or crea a untrorm an ara

moisfué eachénge:franﬁmw Actocflotw BgThe vwmsmrdhs) mdmeata twirbuleet flow
invention. Since th | et
inside the dhcts B, v:/hereby tt?e Ifor}m%tlog% 3 (yegslccated boundary layer adjacent to

the inner wall surfaces of the ducts 2 is prevented.

The wire spiral could also be omitted. In such a case turbulence could be induced to
the flow inside and/or outside of the ducts, adjacent to the duct walls, by forming the
duct wall material so that the inside and/or outside surface respectively of the ducts

exhibits turbulence inducing irregularities. E.g. the duct wall material could be

microscopically ribbed or embossed or in other ways uneven.
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and outlet opening 8 of the central chanber are

arranged in opposite side walls 1a, 1b, (fig 1 and 2)
w@2@sokisem t o achi eve a unifoFm and paral |l el aPeT/SEDM/E@1408

i nside the central chanmber over its entire cross

sectional area arises. Such a uniform and parall el

airflowis of great inportance for achieving effective
Fig. @nidustratés nmeansi fetr oreatiegchamitprmoamd par&lebair flow Binsidethe

chab GRSy S el i PRgH i BaP R B 7
and%ue%pérﬁﬁg 8f bfthe TenBAECHMBEOSE arfm17qée1 ihpposné sile walls 1a,

etween the inlet openin nd the outl et
1b, igch ang 23 a problene i aekieve agmitorma am;aafgliel aisfewd wside the

Li f t h
cenBRhasTie Beb 85 PR SR Fechons arb SuSEE Sfin ARG anc
pardirt Birffi@niesf %@39 tmpménuéers)r achietingfeffbictive apdnimifgsm moisture

t hr ough whic he ducts extend. The duct openings
excgqmﬁ)pyertthg edtita active-gagtl of ali dygts %ut ed over the area
respective nmenber 9a-9c in a manner illustrated in

In ogd 116 Softe etg% ﬁrBBFentn E%ﬁﬁ@érsof?suébﬁrt%df ﬂvaﬂétrlbutlng members 9a,

tribut over the cross sectional area of
ob, Berfseamfig.charbarrangediisside he cootralahasibertie tmtween the inlet

ooeFRE B8t Bl iy B g 8 rd B gty

pardlftMo fHedcro8t 4BBFon sUIRe cdhtriahBhabetand cbvms%ehtlalﬁaﬂié entire
support and flow distributing nmenber 9a-9c als

crogs esations| areseEach memmhendaOeintludegasetaf Ayt q@nlngf 10 through
Wh'#}i%e\l\g%&g g‘)e(@n%n qhte%u%v ?Eemﬂ Wéu{p% AeRL Hudts i%ﬂg are distributed

|na |rect|on o

ovefltid area. of%hpé&tlvéhﬂemlbemmgﬁ|nldombnngr iipstnatedsn lﬁlgure 3, so that
the set of openings arranged in the ce

the gysist4 arecenifarmberistibuiad eventeiaes aF RNEL proa g gentral
chaE'rLBaerq' R SbtribLtibh of tedud rﬂ#”d“% &Q%?Pé!ﬂﬁuﬁf 58 desired, the

t of openings arrange
ducpopemlngsadddeatycals;mbemdaagedpreatra@hv rowaayd cokimns, such as
q ?ss section of the central chanber . The
in |gg§qddp 'H 1 - di ameter is configured in such a way that

the flow distributing openings l1a' positioned adjacent

Eadsupgporanteiél |dls(tflblﬁlldgﬁﬁ\@nﬁ)er@an@@alsbr]ﬂeéékﬁlsIa"hkeitof flow
ening 7 for air | est di aneter

dlstagutm epenipgs tlfa, 1 ﬂm@l lﬁ y\thuﬂb@stﬁng ﬂafpéehﬁ@@ entiea @%tb of the
me%}%ﬁ%@% Jo¥, %Vtﬂ Iéﬂ& ér‘i’aziﬁi |’|1 F}Pg\%‘cddé@ 20525?2#% flow distributing
opekiids 1th mSthetsfeﬁbf bpenihgeardinged iibthe crgwt:atlgrpowmnbd"member 9b
have the same diameter. Whereas the diameter of the flow distributing openings 11a
in the set of openings arranged in the member 9a, positioned closer to the inlet
opening 7, vary over the cross section of the central chamber 1. The variation of
diameter is configured in such a way that the flow distributing openings 11a’
positioned adjacent to the sidewall 1a (fig 1and 2) containing the inlet opening 7 for
air flow B have a smallest diameter. The diameters of the flow distributing openings
increase gradually over the cross section of the central chamber 1, towards the side
wall 1b being opposite to side wall 1a, so that the flow distributing openings 11a”,
being adjacent to the side wall 1b, have a largest diameter. The support and flow

distributing member 9c, being closer to the outlet opening 8, has a configuration of
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bei ng adj acent to the side wall , have a | argest
di anmeter. The support and flow distributing nenber 9c,
wheiosg3sboser to the outl et oZ)eni ng 8, has a PCT/SE2004/001408
configuration ofthe variation of the flow distributing
openi ng di aneters which is correspondi ng but reversed
to that of nenber 9a. |.e., in nenber 9c, the flow
the vhrmtlbnhJ.ﬂtheaﬂowm&ﬂ'ribgt‘sngopempgsilameteeslMndi}l'aisemrraspondi@g but

nt ai ni he .out ave.a .
revedyagl et 6F Geaier Santier dadheribedhaiow;iafbiiga openings
11c’°P8§m&9e°d é%acélgt folthe QRRSIE fo §bm§|mﬁé the’@mét@demr@egthave a

amet er e different dianeters of
smatlesttdiameternyherass thg flovadistribuding @p@nfrfgér@m aérﬂe@, oppesite side
r as_the airfl B passes through the support and
Wa"?’lag\%v&%[qrg%%t({'ﬁ@%‘r{énbgrs 9a- 9c. Algr whi chplos
supplied through the inlet opening 7, is hereby forced

Theldiffdrentidiahtetsyofdhe flowdisteibuting bpenings dtl asﬁmﬂeawdﬁerent
is formed up-streaps of the squort a

pressuge drapas e adlayveB rasseshiugh the, ﬁepﬂ%ﬁaa\ﬁ%v -distriquting
merﬁlﬁ@ejr \é@t%) c. R, viflich s @g&@?i‘éﬁ'tﬁﬁ)l@ﬂ%embﬁapétﬁnéﬁ CRéYeblJorced to

et dpeni ng tral anber™1 the sane
be wmiformiydistibatedeindhe énlethspace; whish isformed apsstreams ef the support

h fl di I
R N N L o TR
the @ﬁﬁésﬁt*e EREWHIEh b adjHééntas the Bllettshenigy swma\céﬂmltchamber 1
e arrangenent of 'the especially de3|%ned and

the sameiapplies insa pgmrse@marmaswan this maans; Ads peamsated that incoming

o 9, 3pug S0 oudh 0 F9UPD B RRLTL B Bt B o e

outlehepeitng Basusteadeould Bbitise tasé withogttherartangesnent of tieat
extent to an enhanced and nore ef{lect ive npis

espesighuAgigned ReesonfigureicuRROr ks ow dirdrigiting @ﬁmebers 9a-9c.
Her?b%%.@ﬁiﬁrﬁfgﬁ%gpélﬁaﬁﬂ&p@"I@ dré‘atteﬂ%ftﬁeheﬁﬂlrle 18h ﬁ"lhafhd cross

ng openi ngs a'
sectarppbthe cemdral camber 4t Thisun ituny comdrilates Sagreat eateemt to an
arr w th enti al | i amet.er

enhahsd ARg mibre Bect v muasre bR char DRl BEh 46¢ rwd Hirfigws A and B,

sectional area of the respective support and flow

In afli diefhdtiviel sHEbOBIFRSR shbWA iR GRS 4,04l @faaalfmsmsmbuahg@pemngs
vari es over the cross section over menber .

11alipdd bEarhtinve e endmost aepparkaed flgw cuﬁélhuwg@ mﬁmberﬁe‘-’ra %c are
C C [

arfigER LSRR sl SR CPo SRFAGE Bl bboure
resiSeimicerovee thd ress s&b%naﬁareweﬁthmsﬂ:ebﬁvermrpmrﬁand ﬂow

decreases with the distance fromthe sane sid W?
distributing member, the number of openings per area varies over the cross 'section
over the member. At the upstream member 9a, the number of openings 11a™ per
area increases with the distance from the sidewall 1a containing the inlet opening 7.
At the downstream member 9c, the number of openings 11¢™ per area decreases

with the distance from the same sidewall 1a.

According to a not shown embodiment the flow distributing openings in one or
several of the support and flow distributing members are arranged with essentially
the same diameter and with essentially the same number of openings per area over

the entire support and flow distributing member. In such case, the uniformity and
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According to a not shown enbodi nent the flow
di stributing openings in one_ or several of the support
w@nasossw di stributing mermber® are arranged w PEIT/SE2004/001408
essentially the sane dianeter and with essentially the
same nunber of openings per area over the entire
support and flow distributing nmenber. n such case, the
parallallsf.m rofrthe/ﬂmcmamsadé the sentodl chambidr onayBbe ienbadeed by arranging

the G yalres o Ra¥ maien oingeerial crativdl WD BoSiRned Lpgtream

of aﬂ@ﬁéﬁth@ﬁﬁ&st%ﬁﬁs re8AS ipott ah@adl distAbomsg mwﬁtséregzraat in relation
ort and owdlstrlbutlng nmenber great in relation

to theca rfea of gaeh openivge heomﬂq\@memf dhe captralghambestbetyegen the

o g Rt 81 SRS MBRGER B8 i

larg®n tedditih fortheedres iop Batio ﬂbW&jlstnbatm)g opewihgfih tivat support and flow
di stributi ng opening in that support and flow
distihdingimemMPRE menber. n the enbodi ment shown in fig. 4,

the centrally arranged support and flow distributing

In tHEEém%m%rit%RBWQtlH@"g Oﬂh@%rﬁé‘au? aahged %UPkaﬂiarh@ flow

support to t uct I'e presenting as
distiimitingenemben Sblie fLcherffderecaes pq;m previdimgesugpod tadhe ducts

oSSl By RSByt B BRI TR Py e

des»F;ﬁéd %ﬂmﬁef«@ﬁt lgfid Patiehts Bétirehi thie snppmrdpenmgshm order to
ormation of lamnar flow The grid

redtmertaﬁgl@w rasistarewbile at mwa t'ﬁlfaaf@deﬁﬁfﬂﬁaaﬁ formatiar & laminar

nt r
rou, gm0 051 BE5R Q) I8y s SRhRE poen
the thet suppalt apenimgsof t he a| r flow B over the |ength of
the central charrber, t he support and flow distributing

Accgﬁﬂrﬁ)‘gjig gtﬂfﬁl: Eaf gmﬁ%@ﬁggqtﬂp&{] S o r |gtorgﬁ%fﬂeﬂ5ﬁwer enhance
the Pﬁﬁa‘ﬂ@ﬁém%@tw& alffbwoB over fl%dlehgﬂbﬁhé %hﬁhﬂcl’f’d?ﬁbé\' ke support

l'ongi tudi nal direction of "the ducts. By th
andrf’mn@strthm@ngImwnbespo$ltl<um¢dwgp@mérﬂqwkst§¢@mfloﬁh%@ea§a| chamber

th t I th
adidchot Bl Sia D BEEhIng FAHauvdD, RV RERBE g Sgrtain
depth Fithenéiditdling @itetoon af iherduts. tEethid maarissthid fluw distributing
openi ngs reduces any flow velocities in directions not

opepigsiarelforneed as cybindars withea eerdaindengthewhighi GRIrespends to the
cenff SR eynd B REA bmb: S £ BAHEASinnauraton of e
flow distribating openmlgbeédams_ anyflewivetboitimerin dlineetioms het paraIIeI to the
axigl Eﬁgg&ggg t%@fqy? ngéaﬁ :prg:aggtgls?ge.nﬁoq%%rrallel to fh Iongltug" nal direction
of the ducts. Hereby, a flow B with an increased parallelism is created down-stream
the support and flow distributing member, which further enhances the effectiveness

of moist exchange between the two air flows A and B.

Figs. 6-10 show a further embodiment. The moisture-exchanging device shown in
figs. 6-10 includes a centrally positioned chamber 101, as well as a first 104a and a
second 104b adjacent side chamber, positioned at respective ends of the central
chamber 101. The central chamber 101 is defined by four side walls, only side walls
101a-c being shown in the figures, and two end walls 103a, 103b, which later also
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of noi st exchange between the two air flows A and B.
Figs. 6-10 show a further enﬁodi ment. The
wWoRi0ososeses exchangi ng devi ce shiown in figs. 6- 1BCT/SE2004/001408
includes a centrally positioned chanber 101, as well
as a first 104a and a second 04b adj acent side
chanber, positioned at respective ends of the central
constihat&hmrre]sﬁdmd’nﬁgemdewaliabf respetiive sidd chamiber i16d4d, H4b. The end

wail 18eb % yisbie ™ i, oo r1eh Sl Fenpbih iR Wiftelty Tl aucts
102 @kﬁe‘h‘él%%éttHé %eﬁﬁérw 1, waambl WitRthe srieaaNs \éﬁd through
nber 104a, 104b. The end wall 103b is visib

theenﬂwaﬂ§1038a1%t8 10, but renoved in f| g 7. Apl urallty
of fluid ducts 102 extend inside the central chanber

R

104ai,lwhlsh 2oastituts am get plenmr’néorf am air flemdA. 8beordkopéd4ads 102b of

the 6 SHERUIE At EangBbInIneseRoR §1dp diprters At Which constitutes
an o‘?:'iléﬁtﬂ%ﬁgnf Briﬁlﬂ?aﬁ%ﬁfﬂ 'ﬁhéjﬁ/aﬁgéf'ﬁ\%r s@@ﬂ:ﬁarﬁ%‘@h%a 104b are

con itutes an outl et p enum f or he air T’he
arrangéd sxiafly taperingiawah frobethe cedira) cllambeaﬂ Q1 a4\ patﬂvgledmlet opening

105 35 iy ATh Bengpd i e BTN SERGTPR A st S FarfBhr e and a
circllBEo It 'ODERINGPPIE iscatraigdd ihthe Piafroweh pohRin fthcaRdond side

circul ar outlet opening 106 is arranged in the

chamber d0#&h. Aeolosed oy pathdos tedirat air ﬂewdhmyrs prgwsedﬁrom the

oGS S BB i M o 0 o apa e

secondiside vhahtber 1048, totthe oﬁtlem cmbellumg $08.02 and t he second
si de chanber 104b to the outlet opening 106. The

The gomial chamBek St eSbliad sssen yeLoaeiny 107 cries second outet
opeﬁwgffd%‘gfoﬁapgﬁ%r SRAGRHB | méaée&)‘?ﬂrlh@ o%@ﬁlngﬂ GF fsaHteER§eldin the

the central chanb proximty
sidemallt 104 acofdheaehtrabdambiere1 Gle do pd»@mﬂy &a thepend n@uﬂ@@b. dhe

oo LS04 ek R SRR 8 1080 an

anofieReehtral dHarbstesiaéwall 80, which dsegpdsiteorsiddwaip1 Otéle'\ closed
air flow B, which is counter-current to air flow A

flowt path forrtheiaiclpw Bo whicheisseasmtrr-cuirant to girflongAl @ﬁhus provided
fronﬁ)g'[e ng%&n&igél_e? $ﬁgﬁﬁ\l e‘@gg%ﬂlglﬂrm%wnth%ecg%wdl A4b C}ﬁé second

outiehepdreng 1084a, 104b, the enbodi ment shown

Thus, except for the shape of the side chambers 104a, 104b, the embodiment shown
in figures 6-10 very closely corresponds to the embodiment described with reference
to figs. 1 and 2. However, the support and flow distributing members 109a, 109c¢ of
the embodiment shown in figs. 6-10 differ from the ones described above. In this
embodiment the uniform and parallel air flow B inside the central chamber 101 is not
created by arranging the flow distributing openings with varying area or number per
area, such that the accumulated size of the openings vary over the area of the
support and flow distributing members. Instead the uniform and parallel air flow B is
created by optimising the shape of the portions of the ducts 102 which portions
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in figures 6-10 very closely corresponds to the
enbodi nent described with reference to figs. 1 and 2.
wloowewessoo t he support and f1 o di stributi ng nePOESB2004/001408
109a, 109c of the enbodi mrent shown in figs. 6-10
differ fromthe ones descri bed above. n this
enbodi nent the uniformand parallel air flow B inside
extehbehmghrtaé irdbarhd: putlétispacen @Letwe@atrmjrelspeam\raasmptgt and flow

csriperoabet 548 iAaRER D At AR AY RE S i fos. oo
b, ggﬂewmﬂ% ¥gppor? ngémha§ 1308&#e @frrah@@dw ltaygferweb\ﬁé and columns

stributing ers. Instead the uniformand parall el
and dhe fl®W@ir$tBbutsng:oeamegs By 1 &5e ieneslyrtistribetesneceresppading

h
oo BB Y e 5S040, 51 0 FATSBAL R oveb
supperpBAd floandistribavinginsémbénrst 1092, I’regbdinevé@l@asaﬁ@%za,nmlch size is
end wall 103a, 103b.As is best seen in fi

the gayimem sdzpﬁewgmljnpfgs ebpean HgsSupparo gﬁm%gio Iﬁa}Rls way the
pressshﬂgg IRk difity B e?g%lé'l I SH'End ABw diStribdtis H | %%@91 09a, 109¢

penings are even uted in a corres
is nm'anrizeadn bet ween the support openings 10. All of t he
fl ow opem ngs of bot h support and flow distributing

rs, 109a, 90 have th .Sk.ze, j | '
In B RERRTHeRR U DS BRI SHAPTARHOF L 40 20 & orest
impORaNdehat iHe aif of BirFlowes |§ beifarrig distributedin tfe mlétfdndvmﬁlet
over the support and flow distributing nenbers

spaggmbetweeni thefesrective anskwals 6@%%1&@ Ind AuppRIt and flow distributing

merﬁﬁ%@ﬁ%ﬁ%@d ?ﬁgwpheré‘dtﬂﬁ Ja2ilé %n osrnp‘falr%ﬁlfé m|r;/31de the

g alr air I's un
centtalséianibérerD 1, betleen tHeesuppudt and flew ch,Iabemg)BTemdmrsﬂlﬁ)@a,

100h SR B e e brd Sastorher Rstrf bR PP By 05 Which enc
po nﬂﬁ{sféorleeér d%'tﬁ@‘irﬂé@%ﬁ(f b&’ffét% B8 'a?'@ aFr‘éﬁgéG@é;ﬁéﬁng in the axial

between the support and flow distributing
directorbawsy ®m theEspeBtive ambpcm/an@ flowi d;stnbatlre@ mesoben Higa, 109c¢.

Thetapape A" Ing Qusd SreiTOah 1024 | 192 8 BB i B cross

sectié 8f theddudis 4 D2 issiralladadjaeéntad tRe@hppdr ent tﬂbw dlstnbutlng
respective support and flow distributing nmenbe

mernbeks. 1086 wapeandrigerwfomcwmuoelﬁw tadhe .rwaugﬁnd Wl 103b,

10s08erd St SHRRFT U Tp UBRBIBE LB HB e

secﬂomsr aﬂﬁahgéwpémhdrwlal%@he $ideavalntD 14, adslicdn stl'nch the respective

ont i nuousl t he, respect d 103
inleifa¢ ang wytlef/ 898 ogeelnsgaﬁp flow '@VE %qu@V\%Th-Buéi tg'ﬁgé(%%ated direction -

of thd BRABliE QR <3 sdchitn & hiRbiafly paRSiRI to direction the air flow B when this

enters and leaves the inlet and outlet spaces.

The tapering is also so arranged that the cross sectional area of the duct end
portions 102a’, 102b’ is maintained essentially constant over the entire length of each
end portion. This cross sectional area of each end portion 102a’, 102b’ is further
essentially the same as the cross sectional area of the rest of the duct 102. By this
means no undue pressure drop is created for air flow A inside the end portions of the
ducts.
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section is arranged perpendicular to the side wall
101a, 101c in which the respgctive inlet 107 and
wWoOuise335408 opening for fl owB is arranged. ThecT/SE2064/001408
el ongated direction of the elliptic cross section is
generally parallel to direction the air flow B when
this enters and | eaves the inlet and outl et spaces.
The Thperirapefrtheg@ridspartions 462al; A GRddrm$ atfremetr@igbtspassage 120 for

. | f_th t. end . t 1 b!

air bt Aach RRBMULeLActs P, g Bl ShoEs adR FPaiptPE to the end

wall|1®‘39t foR¥ theaklet 8pEniRgr tg70all tITe’ﬂW%y% Woﬁﬁ@élt@ﬁab vadlef01c of
each end portion I02a", 102b' furt

the @@ﬁ@hchambﬁrﬂ 4. Aarshows infigues b@.,sthgééess%ﬁ%@tloaaéwmh of each

skl 157 s bty dfifos Bt ECUHRAR B thr o
the ?g% bbﬂrm?ggthZme maq?am dolyrans ngdoétst hetherlfcgwe,rmemness
a orns a free_str
sectipn Qi@ %@@%1%3%#)6%83@ % as aﬁic'rﬁa%ﬁﬁwa%eg'b ancreased
e e ot |
B 8 P S Bty (LB v

103bhe central chanber 101. As shown in figure 10, the
cross sectional width of each passage 120 is defined

b h
oy kab (8 S DAENES 5508 U SpRBa R Teehbr e a
ﬂowOB‘GWISen Pasdifg fthr@ugn,thé fetcsa® iS eeést@an)ofemmwag@ the air of
has been filled with a squared |ine patter

air f|qche&§@as10eabbr Ieiswbatwctea W g@S%@@ffonthe In{et 107 to the
oppégl?ecglﬁé W§I¢1 m%#@b | b i ofaaﬂlll % B |stlﬁ1lfﬁ§ﬂ'gwr%!ntb%gbbmsme the

reans e Stral passages
intet sﬂai‘ia Fhisca tutrheoritributes do aogreahextend tcﬁ treatiBg arparallel and

passing through the inlet space i d t [ ]
nitbgnairdtbw Frelg the fenarchsPhbsr 101 Baeers e sARgst aad fow
f
dlsth&ﬁﬁlsqoﬂéhit%égée qggf’;mﬁg%(g %E'éh écﬁg I'érﬁdgfndﬂf%e %Q&%ttu?% eRénange

betwaerithmﬂvgoairﬂowskmaedaussgrelatlyerehanﬂedt space. This in
turn contributes to a great extend to creating a

RN b S CE Tk, 00 BBy Mok gy oo
with® &Bﬁé%d«%@ﬁ% ték%?mg ¢TSS sédtin, fdrenieg bi fﬁéeﬁ@l@éf ghf pééﬁage in

noi st ure exchange between t he two air flo A a
pfO)gmﬂdttO)t/h%ﬁh‘émaﬂd" 038, d&r alhwh@n@aﬁému laﬂgeibQQU“%?SR%@ towards

I
the gHg%tfﬂrde’Bg %(?n @f@?gf {eHré di Pfeg?o Stﬁgoeuyf’tﬂ% cﬁ{tl‘:et %ﬁé&@ o) tr(hts Peduced
whielt aBqubta peas egtenldrcontnbutes to create a parallel and unlform air flow B
inside the central chamber upstream of the support and flow distributing member

109c.

in the shown embodiment the tapering of the end portions 102a’, 102b’ of the ducts is
achieved by forming these end portions of plastic nozzles having the tapering shape
as described above. The nozzles are attached to the respective support and flow
distributing member 109a, 109¢ and communicates here with the rest of the
respective duct 102. The inner diameter of the nozzles is, adjacent to the support and
flow distributing member, essentially the same as the inner diameter of the rest of the

ducts. However, since the nozzles are made of a rigid material and as can be seen
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15

proximty to the end wall 03a, for air when passing
i nside the outlet space towards the outlet 108. The
wo poosossm of the air | eaving Thr ough the outl| ePCEPEDE/001408
is thus reduced which also to a great extend
contributes to create a parallel and uniformair flow
B inside the central chanber upstream of the support
fromethe figuess, dhébu'tdndla'amgte?mﬁﬂm ndfdes isrlatder tbamtime outer diameters

nmbodi t the t t h d [ 102
of thecpasmegbia Rertians o e iR LUBHORgF By beh e
h h
con By °€é'3‘*§€‘§*v*ef‘é Y I L ached (o the

respective support and flow distributing menber 109a,
The Hgseription efdhmeambediments:abovg Itsrglvemaa$ é@te&@mnlﬂ@nly Itis evident

that V§?8§%Eg%®§’su§rﬁ)d ffggdlfl B?g {r‘rﬁhg{]%& (?jr i({)éqvfétl?\ng{érﬁﬁhe spirit

and %eﬁb@bf tresineehticn &y cldiveed wmgaappémilmgolelmsh anmet er of
the rest of the ducts. However, since the nozzles are

o RS s P B B e B 2SS A Epecaly
the H%ﬁ’ﬁ Bes/a? %Sﬁ o?"tl%@écﬁfrﬁulgfed $18e PeF Hfé@d)ﬁh@qrdﬂ aRititing

uc s. The nozzles are further attached
openings eypothdi argacyfdhé syppom ant dlow distrikating m@aaersmaw be

compe G LpRfind snd TR b Rk AT e cteRnges anc

nodi ficati ons may be nmade w t hout deviating fromthe
The&ﬁpémﬁ ﬁmbéﬁmﬁ?d pf)rtiohe of fivedticte maps bé laghievediby déferming an
appen claims. Different features of the describe
%t%esmﬁﬁylre Rermeablegmaterial.instepe of aftaghing genozzle.
descrl bed variation of the accunul ated size per area
; e
T R T SE b RpoRARR Rl Sycbe Sty fomi
wheretyhoné eontirpeusneylistepa vdll cdnstitiies e sidenvealosf theehambers.
ducts. The tapering shape of end portions of the ducts
may be achi eved by deform ng an end portion of the

The'TRIet bHA DuBE! BFEIhgs FoHRW Almay BBbeashéialftif & éimBers are
nozzl e. The central chamber and the si de chanbers may

cylindrigal, he ayangrtt indhe|gndrwallseef theisideehamberseont i nuous
cylindrical wall constitutes the side wall of the
chanbers. The inlet and outlet openings for flow A nay
al so, especially if the chanbers are cylindrical, be
arranged in the end walls of the side chanbers. d ai ns
Devi ce for exchange of noisture, between at | east
two counter-current gas flows




10

15

20

25

30

(A, B), conprising a generally closed chanber (1, 101)
having an inlet (7, 107) and 3an outlet (8, 108) for a
wo ooso3gas fl ow (B), such that3the first gas fPomsEdoowsn1408
inafirst direction fromthe inlet to the outl et
i nside the chanber; and at |east one duct (2, 102),
whi ch extends inside the chanber, generally in
Clamasallel with the first direction, which duct (2, 102)
arrg ed t o conduct ond f| in_an
. opelicp R Branabop g Mgisite FREEN G bt Nt Eolitemateimt ges flows
(A, gy%n{&.sml;fa)geﬁermrylcw@@cﬁmﬁﬁeml HOﬂPﬁﬁflh@'anVihfeh (N @Y) and

er neabi | to water , characterized
an %I@&és f1&8)tf¢1'ea fiest galscﬁl@waB)meihthahtl@ﬂ@ g@%ﬂpw ﬂows in a first

dlreéﬂérgﬂgﬁgthe%l%; ﬁ'%n&ft%t ri{@é;%p:)% 13 aer]]rgé?\g a?%é’ﬁ %ﬂet&%t (2,

102§tll\ﬂhlcln lentendg ingide ¢he (;BambéQSbie)'\eﬁdllyang)eoblldhwnd\ethteffftst direction,
anmber il 101) between the |nl etquf ||?Ig (7, .107) and
Wh"f*h@“‘éh(?l 92)d5é}ﬁﬁ'afﬁ@eéé° cppgyct aifec g QW @R R8; eposite

dweEfbr?tootlh@rfﬁst"@m%ﬁohsamhBﬁro?}ckgi ove E?ﬁ]éfrlbééta duct vYa)I/I material

irection, suc at 1t extend essenti al
witheimigh iperraeehilityftoswater pcharadtedze byhe chanber, which

an 1HigE8Bas B ik 598 SO R RIED ML PAG: b Ayt AcaR thegentral
chahfb%?( oftR! ) dbistiveled: th@?ﬁle?(?; Q(W?aﬁ%‘é fﬁsﬁﬁlp;forﬂand?ﬂow ditributing

flow dl strlbutlng openi n means for uniform

membet Gaabdo%hamngenblr@w i ﬁszhamhqﬂéh HBrbelyeen theinlet opening

7. R e RuBaseRhotabRad) i nalfgiH RERbbhiifp niaht bhicn i

noncpariliel to thefirst direstich, seich that it &dtends blemthei ﬁsrehtlally eftire area
openi ngs i s arranged such that the sizes of t

of saierlang insidexthe chambar, whici.sypRest @/ncbf}@w ohﬁabav&mmber
con@%&%‘?%ﬁ 0 Q%é.lck 8&%1%9 rgb bmde)riﬂrom@ se v offé}alst dne duct (2,

VI Ce€ accor rein sa|
1020l exteindblanldra;]setr(dnangi;c i 51 13 of ﬂogedistabuimg bpéninps, andrber
enl |es ov r the

medts B EMEGIR Al Tatiprrotat aRS 7S 6 the G IShanaes ToeRrovsig 3

genérall%érél%l ARBURoN® fter fﬂnd flelv (B') %métﬂéﬁéaarﬂbsw ein the
() is defined by a nunber o side walls (1a,

1b 1c 1d) and two _end wal Is (3a, said inlet

2. pBeigeaacandjed to alaimf, w@terelna@aldasets(éné $1ejeofiftowy dlsgnh)ytmg

opeﬁfﬂg@ \M% ﬁwﬁﬁbgé %}fﬁﬁ %}qhg gfz[%%%?? #@pggf'@é‘? \/\g? Hﬁjg n“fallcl, 1(10 ") vary

oventy giea of the sappoahdFiempdistribatidg imember P, et i ng
menber (9a) is arranged closer to the in et (7) than a

3. Device according to claim 1, wherein said set of flow distributing openings is
arranged such that the number of openings (11a’, 11¢™') per area varies over the
area of the support and flow distributing member (9a, 9c).

4. Device according to any of claim 1 to3, wherein the chamber (1) is defined by a
number of side walls (1a, 1b, 1c, 1d) and two end walls (3a, 3b), said inlet (7) being
arranged in a first (1a) of said side walls and said outlet (8) being arranged in a
second side wall (1b), which is opposite to the first side wall, and wherein a first (9a)
support and flow distributing member (9a) is arranged closer to the inlet (7) than a
second (9c) support and flow distributing member, and which first support and flow
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second (9c) support and flow distributing nmenber, and

which first support and flowdi stributing nenber
weopnsses a first set ( la) '0f fl ow openi ngs meiu/skR00£001408

configured so that the accunul ated size of the

openings ( a , 1a" ") per area of the support and

flow distributing merrber i ncreases with the distance
distribudingtrhembier somprides adirst get4]1a)xf ﬂMwlags w’mhmg domfigured

th 9 o
so Wit ¥ e edilstod it or b gprabEs L1 BEBRE. 938 pobfren of the
supSyteahd gsw dibtriblting nfsmbeaHERAEs8s vdith&he@ﬁaﬁé@ﬂ@kﬂ fMefitst side
size of the openings ( , 1c", c'") per area of the

wall{l@hort and flow distributing member increases with
the di stance fromthe second side wall (1d). 6. Device

el 'aESor'dﬂHf Ioaélﬂ?n44°5vh5Ee MRS S&dbriy qgag 59%6(?”{’ BREoANd

ow distrib ng nenber IS arra ween the
distributing niémpenocompesesd segond sa’p(oidlci) oﬁnplerﬁmgsv which is configured

so 5 ShE R LD S ol Bl LA SRR AL

su ppﬁﬂrﬂéﬁdl ﬂbwﬁv' d?&’nb@ﬁhé hﬂﬂﬁ@eﬁﬁéﬂe@%bs Witd the rcﬁétaﬁt':é frBhPtHe second
B), le still Tnducing turbul ence to prevent the

SldGﬂ'bﬁ'hﬁitdl)on of Iam nar flow between the ducts (2). 7.
Devi ce according to any of clains 1-6, conprising a

ral i C i S] P

B L ebraBing S 400, AR LR B i st
menstmr:géb) isietnémgedt HSEtwblensﬂae ﬂr&rlfqgaa%?deécim«r?é) st pp@rlﬂltahd dlow
: ber n end wa of the centra
distr 'HﬁéPéf(‘gG wamﬂ? ?Wdewp@mra% 9) %tatptétmgr@etmr«@gonﬁgured

i t

or aRh W A8t St 88 1455 34 1 e s
indupimgttudndensfe tohpredent the fessatian afl laginarflosnbetwdenr theaducts (2).

the |l ongitudinal direction of the end portions. 8.

7. HES ARSSRF LB Rt A fi EBERESPalSBFAR B aucts 102,
eaclee6®prisiaglan 6mhpbaidn (102b') 1WKich %&ﬂid@is%rdt{%ﬁ thednlet space,
portion, 9. Device according to claim$8 rein the

bew@%@esf&ttswgrt afiHowdistriutingampeber ¢H0a)ans an esd wall (103b)
of tHE3RF) éﬁ%ﬁﬁbgﬂgﬁh() \gagcﬂ%f@ré’@gﬁgg{a 2nAY é@kg?qs%g J&% wall such

that at kiastorie ﬁee\thightrpetsbagel(thQ)dot gamis fotrded between the end
epar at e pozzl es. ice accordin

;
portler's n?qufgu;tsmssemﬁﬁy P§m?@d53h"%df> tee '%\@&Hél%%lrﬁﬂ@arg@fsthe end

portions.

8. Device according to claim 7, wherein the cross sectional area of the end
portions (102b’) is essentially constant over the length of the end portion.

9. Device according to claim 8, wherein the cross sectional area of the end portion
(102b’) is essentially equal to the cross sectional area of the rest of the duct (102).

10. Device according to any of claims 7-9, wherein the end portions (102b’) are
formed of separate nozzles.

11. Device according to any of claims 1-10, comprising an outlet space for the gas
flow B, which outlet space is arranged in the central chamber (1, 101), between the
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flow B, which outlet space is arranged in the central
chanmber (1, 101), between theoutlet (8, 108) and a
WG emonsBssupport and fl ow di sthd but i ng menber (BOT/SHDBI)01408
and by means for uniformdistribution of the gas
inside the outlet space for providing a generally
parallel and uniformfirst fluid flow (B) inside the
outleth8[The8) aria seeyhd supparadd figwt distribyting neeraber Ok, d09b) and by

e oo KA oo i
genéﬂa‘ﬂg?:gfélfé‘("aﬁ&%nifbﬂﬁ gkt fﬁJ'iH?ﬂGW‘(Bafr%)de thd. chaethere
acc Ing to any of clains 1 - 12, wherein a wire

spiral is arranged at the outside of the duct wall for
12. i Device rgeordingtearrot gaimd tpills wherein@ wirewpira) (4c) is aganged

o oRRRE o AP0 Ko st g o

insidbiHe dwdtl(2yrat erial presents irregularities in the duct
wal | surface for inducing turbulence to the fluid flow

(A, B) in proximty to the, du |1, on.the.inside
13. Rerise asepiling tpny ALSUES 1 év.”ﬁers{fh? VigarRralis arranged at
the Gﬁfsﬂiégﬁf'fﬁgtdufcpﬁvaﬁ'ﬂ?r ihﬂ@éihg‘?lﬁ‘rtbufé?i&rtbfthé‘ fra fldRVAIGR (B) in the
according to any of clal 1-14 and refrigeration

chambea( Btinghe peoximitpiof theaduetiwgllent for air treat nent
conprising a device according to any of clainms 1-14

apd refri ation a [ S. Is r
14. {BRVEE ALPRIG A AnEBRETRI T 13 WhElE M Mol BB presents
irredflatied ifkhd dlét wall sarfaeaforandieing esrbulenbblto tiee fluid flow (A, B) in
arrangenment for air treatnent conprisi n& a device
proxigity tel theyduet wall; asrthe|ingide andior outside ehthedudvglk, |
15. Stationary arrangement for air treatment comprising a device according to any
of claims 1-14 and refrigeration apparatus.

16. Mobile arrangement for air treatment comprising a device according to any of
claims 1-14 and refrigeration apparatus.

17. Stationary arrangement for air treatment comprising a device according to any
of claims 1-14 and a heat exchanger.

18. Mobile arrangement for air treatment comprising a device according to any of

claims 1-14 and heat exchanger.



