DEWPO NT COCLI NG DEVI CE I n accordance with
an aspect of the invention, there is provided a
device for cooling an airflqw, conprising at | east
one cooling channel with an’i nflow opening for the
airflow for cooling and an outfl ow opening for the
cool ed airfl ow, g channel
separated fromt ﬁ?"gg%ngﬁggmﬁ%‘tﬁ transfer wall
and having an inflow opening, which is connect ed to
the outfl ow openi ng, of the cool annel_, an
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condgets Hma;h waial ingl |devdaeh tageborthenstemcect a cross-
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frofVaPqlalid: CRannel Sconkheke, Hhae ceolvedeallr, fdows as for
al ong the noi st walls, V\,herebx noi sture is eva orat ed
inseanteentluainédni nThhevalef 06w DEVapRAtdRIoFE e S, atso

1ﬂc?0éfr$v%r e esulleidn g, ti ofe of L1 e dienpenaitweenof the
I1s.” Due to the good heat conductl on of the

eva;bdimtsfr@’ ahahhsls and the cocling channels, are all covered
with a materlal which can retain moisture. Arranged above the

evaporating channels are wetting means in
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15" this also results in a tenperature decrease in
the cooling channels, whereby the airflowis thus
cool ed. Conpared to for instance an_air :
WO 2081%12%8oni ng i nstallation, this known cool i Hgt/ifeiPpe@pesos
on the basis of indirect e%/aporati on has the
+ advantage that cooling of the 20 air requires only
Littl e_power. ..Thi.s_cooling.device noreover .has few
the FBEMGF R I0Gs I, PRer SRS B R YA Bt hEaY 2
quant PB{ abf echitdy St ehenRBelsaRdtRt thowmERsSiurdretaining
addj tion, no col d-generating agents are necessary.
mateBhhared to direct evaporation coolers, the 25
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that cooling of the airf does not involve an i'ncrease
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bul b" tenperature, the indirectly operating
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evapetpied and entraingdbdédi hbatsioflone Brapandidemeow the
. ) e._a LLLng deyi e ahqve
mois SEES 4l 16 o0 rRBRELTOp S L BEe MeP G AR o5 8
wallgodhesl st idHe fgwodhdeatheopdntbiomnslt atheveransiee walls
pl easant indoqr climte can be realized, A cordiggnéo
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chanfl€Vd Conardmans < ar rédebum di fxh 904w rflow in the
cooling channel. By extracting noisture fromthe air

- for «IBIETRE toniferaiPSEARCALZRr B HGI IS in the
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evaporation heat is extracted fromthe wall and the
indiregipereanpra tiver befk thesadesreagestial tdvmling of the
, dehum di f yi.ng-means_pr b rj I I
atr o Ert et Rar 88rel! ShE S SR ik e L8R
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cold-SfeHcSrdtS ngtagenteedrhen8chysseyt abl y chosen
cross-1linki ng neans. A sinpl e enbodi nent of
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he cooling channel 1s at |east partly “covered
coolisida lpibrthies anmndbeacst netdifvolvanl CSkmpasarer. thheair

. inf ] i d h ¥ hannel, could th
nomi gy eR SR8y 85, Bhe Bt R L B e B pneb
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oper f. the or each cooli ngechannel bei ng whol |y cmiered

jimﬁ {Ieed ipgt dpVaFe t air can moregover be cooled to a
lower temperature than woﬁld be possible with a direct
evaporation cooler. Where the direct evaporation cooler
cannot cool the air beyond the soFcalled “wet bulb”

temperature, the indirectly operating evaporation cooler can



The LOST pol yner can advant ageously be chosen from
t he group conprising pol yoxazoli ne,
pol y(di net hyl am no et hyl nethacrylate) (p(DVAEMa) and
pol y(N-i sopropyl acryl am de) (pN PAAn). These are al
pol ynmers which can extract fromthe air and retain a
relatively large quantity of noisture. 4
coofh:eg%guJQ% Qﬁglgg—égffg&“iﬁkﬁ ﬁﬂ%}' Qﬁ?EB'QQ t8e reason
preferabl y further provided with neans for
the r egener abbhing hédeditrini di fybsng nedemsedThe as a dewpoint
ffectiveness of these dehum difying neans will after
_??‘decrease as they extract nore noisture 5 fromthe
inf ImModdmahtsand this becone @at usat edek Thios improve a
noi sture, can be released fromthe dehum difying ans_
coohing hdavhee | Pat i HYF t RBOV8gslFEEtrRY , STRRr é‘@ the
supﬁlrleecpréjgiﬂ@w efdieatd venessy i st1Est ohifthed Ntierewith, and
structurally and operationally sinple enbodi ment 10,
an ofvarhe mooel | pdedsvie iPROYRgeHdMEieng CRBangear 6calized.
Acczﬁ%ﬂrﬁtge 4t enrethodh cabl veheats 4 NelieREaPohy BBER 2R0¥E01 ing
e critical solutron tenperature. Since such a
devipsd yemdasisc Haractednindgd fpyngt shkordcflew cah ot uFPohing

tenperature, usually in_the order o O.to 7 :
Chaf&ﬁ% e %egtxitﬁacgf'%%gnOslsliég%esu%olmce{h 5?%90r%§} fFgoLings
thi§ﬁﬁMﬁﬁk¥fm©sfegemer?tMOnstmfﬁnimrnhéreua@axaemhggcbﬁnnelf

the airflow for cooling, the regenerating neans are
Whe%ﬁ%ﬁeﬁaﬁ??gﬁﬂaﬁPQBt%BYg8ﬁléﬁﬁﬁﬁﬂﬁt&ch Je *?oﬁ%iﬁ%Cted
. fro0@hkngyL£inanpgl riest Ue@pspht el shedeby ttheid C8dcreases

pol ymer during regeneration. 20A particularly
furefg¥ ci ent cooling device is then

The dehumidifying means preferably comprise a polymer

Coo

with lower critical solution temperature (LCST polymer}. Such
a polymer is water-soluble up to the critical temperature and
in this way retains moisture. The stability of the polymer in
dissolved state is guaranteed here by suitably chosen cross-—
linking means.

A simple embodiment of the cooling device according
to the invention is obtained when the side of the partition
wall directed toward the cooling channel is at least partly
covered with or is manufactured from an LCST polymer. The
inflow side of the or each cooling channel could thus for
instance be covered with a strip of LCST polymer. It is of
course also possible to envisage all walls of the or each
cooling channel being wholly covered with this material.

The LCST polymer can advantageously be chosen from
the group comprising polyoxazoline, poly(dimethylamino ethyl
methacrylate) (p (DMAEMa ) and poly{N-isopropylacrylamide)
(pNiPAAm) . These are all polymers which can extract from the

air and retain a relatively large quantity of moisture.
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obt ai ned when the regenerating neans are adapted to
guide the collected noisture to the wetting neans.

ittle water need thus be supplied for
Wog]?fi(%?é of wetting the evaporating channel sPéngI’r;‘Wgﬁm‘mS%
i nvention is nom1e|u0|dateg on the basis of two
enbodlnents wher ei n reference is made to the

acco dra in whi gure 1 sho
SChe%B%IC vieWw ¥M¥$$ zﬁ%ﬁﬁr lng EO # %F%ﬁﬁﬂl ng
prefcda&\all:xlg fueohet ngréei ddie Wll‘ft\heﬂ!telaﬁﬁ ﬂbrche@@n@pﬁ:aiges:he
Gross-current ﬂé ES a perspect.ive

dehuﬂ“éfi&FVlW HPorS a The teﬁﬁecttﬁéf 5 8F| hepmefehigHgli fying

mean%V@JB.Q[Lahff‘Qr chennedsrfsd he ¢dali BardevE Geo ol Iﬁdﬁﬂue:e
Figure 3 is a sectional top view of

fromartha tefhavine whponddiusoberseec saFithatedyithis and
m01s%hggr3aé b%ﬁ?%FEéEEH %ﬂea %?gP%?EE%%€§r%ﬁéﬂ$wﬂ} then

figure evice 1 gure
actumatﬁhgmkbenpegemﬁratxngﬂmaaneﬁ gheupbyotheuoidinal

aIIeI cooling channels 2 separated by partition
Effe%%ﬁwen7 ff%%u?%é%ﬁ 4& th an inflow opening for the

ai r f tava At foct ool 1narmndpaitaibhh 0 oparb g dndvodihent
of th20c801 Thg | SO L L h S g at IR 0gS: A e adapted to
periodically heat the LCST polymer above the critical
solution temperature. Since such a polymer is characterized
by its low critical solution temperature, ueually in the
order of 60 to 70°C, simple heating elements can suffice.

In order to prevent the-regeneratibn resulting in
moistening of the airflow for cooling, thes regeneiating means
are preferably adapted to collect and discharge from the
cooling channel moisture relingquished by the LCST polymer
durlng regeneration.

A particularly eff1c1ent cooling device is then
obtained when the regenerating means are adapted to guide the
collected moisture to the wetting means. Only little water
need thus be supplied for the purpose of wetting the
evaporating channels. |

The invention is now elucidated on the basis of two
embodiments; wherein reference is made to the accompanying
drawing, in which: |

Figure 1 shows a schematic view of the airflow
through a cooling device according to the invention which
operates in cross—current,

Figure 2 is a perspective detail view of a part of
the cooling channels and evaporating channels of the cooling

device of figure 1,
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10 for instance connected to the outside environnment
S, while the outfl ow openi ngs debouch into a space
for cooling R The airflow through cooling devic

WO 20718%i ded by a fan 5. Cool i ng deRﬁFTd]ein’%’”““”S
further conprises a nunber_of groups of evaporating
channels 3 separated fron1§oollng channels 2 15 by
tran

: or at.i channel 3 ar al
Sepatdtiitoy Dir bi YL GERY S VR Ph BB SIS
emb@dir@raperathBdc6bBIME | fevd &, € agennected to the
out fl.-ow openi ngs of cooling.channels 2, while the
out f FdFUSEefi hgsa oFreToISeE ihariers Bhaebsie H Y Hi% in
£figdde Putside environment S. 20Due to the connection
bet ween cool i ng channels 2 and evaporating channels 3
- a pa®t idevifkoly ABlsmsreselpa@Ied:Obrlengcenl atlrglov | ow

conpB A0 BS0 L ) C1S0GLALER,CHNESL ) Sdlike

cham@Elst 2aisebhoatdd bp ﬁﬂﬁﬂmtumﬂ wallle Whefbgﬁsécﬁﬂ, with an

environnent _S. 25 The ratiQ between in flow A4,
AnciY oRePUTEy 60 uBRT P Re o eSS [ BB RGO
operanga&d.»rt BBeSepar a4 esh Mardv al,. frew *A@fl&v iRLBedre

, anmong ot her factors, thé di mensi ons of the

for éé’(ﬂtlaﬁ&ec RARRRFESANEP tihe eVdsadst ?—ﬁg’léﬁamﬁet S afhdle
the %r&ffl% bﬁéhﬁge 3 @é@cﬁm 4o+ L s ggge%b?gcg@ﬂrfge Rl %

further provi wth neans 6 fo
alridwapthatigl chahied sl imed 1 rJ,Sp@rbmdbarbYran@ﬁerS

e e RSB e RS Bl SO P s
of esapdietidd thiowghs 3 separated from cooling channels 2
by transfer walls 4. Evaporating channels 3 are mutually
separated by partition walls 8. The inflow openings of
evapo:ating channels 3 are ccnnected to the outflow openings
of cooling.channels 2, while the outflow openings of cooling
channels 3 debouch into the outside environment S

Due to the connection between cooling channels 2 and
evaporating channels 3 a partial flow A; is separated from
cooled airflow A, and guided through evaporating channels 3.
After passing through the evaporating channels, the then
moist airflow RE is blown out into the outside environment S.
The ratio between main flow A,, which is eventually guided to
the space for coollng R, and the separated partial flow A, is
determined by, among other factors, the dimensions of the
cooling channels and the evaporating channels, and can for
instance amount to 2:1.

Cooling device 1 is further provided with means 6 for
wetting evaporating channels 3 and in particular transfer
walis 4. These wetting means 6 here comprise a spray pipe 9

with a number of openings 10 and a feed conduit 11 through
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6 which water is carried froma collecting vessel 12
bel ow evaporati ng channel.s 3 to spray pipe 9 using a
punp (not shown here). In order to prevent wetting
WO 0HPH2% havi ng to operate continuously the Mel/N52046/009595
of evaporating channels 3 5 are covered with a
material 13 which retains & he noisture, for instance
an absorbent fabric or a coating of ceramic netal.
whichhpetesr 1 nerBodid dgdedi € eliepglggi VS35 gl yedpw
evapb2B¥€Rk! &@%nélté WC Ly %prlag} BEB@r 9t Q5| HET L3536 Pt Neot
efficiéency 10 the cooling device, and t
showachpeee. alt mltdﬁe? ’c@o@lruengnbf wehélngcxummfg @urrafvimg Ab
n t v kon I oI| devi.ces
operpld cbBERRTIIE e 8T8 Rk EnP i pegers 5
are alorréi:ew vﬁith Tmmmmmt ¥ 30Whiba se’pa.tm eﬂlalnrof:]sm:\uré3
bsor b_nmoi st ure here i ncreases,, so that nore
for {8rERAPE b Honr ey SAOFAT o0 8 oA G PRRel 5
metad.and a greater quantity of evaporation heat can thus
be extracted fromtransfer walls 4. In this way the

tranSPes R Il opeddne eeVder Lhah Prikbrivsiaslonal
conveﬁeibﬂgl AQML 8%y reSO Thhak-q8r htghﬁﬁcfé’é’%é NG, £apaG1 ¥n1:§

achi eved. 20l n the shown enbodi ment the neans 14

of tdéhgmbmgudﬁgfm andf tbargbyt achievoot ethittdiesr theling . |

of tfg%lrﬂ[u? 9]&1% A H;Tgt ei{llta& V.% E,}:fh0531ljt)(1mr Ihétlagventlonal
coolany angetceas, aﬂme&mﬁgnkayﬂrp&BpOBematéSdéhuﬁ&dﬂfy this
' hannel s_2. ynmer it is 25 possible

. coolin
incof 8% T r TR By oThe HaRRATLHY A e S58FTokadoh LREL o Bs

to aPobib dhdmsticamicrangt hykraRE83CT ¥b atiedt REAVAEYBY wa0d
ol y(N-i sopropyl acryl am de) ( Ni P PAAM . Al t hough al
can Qp|¢eaporatest i@osVrRgrahingersanngte heyrd fayloppater

quanEPYLr &F &%%Ea@%ohcﬁéag%é{ﬂe{huétbé Se A SORRS ke to
envi sage sufficing wt
transfer walls 4. In this way the transfer walls 4 becone

colder than in conventional cooling devices, so that a higher
cooling capacity is achieved.

' In the shown embodimentithe means 14 for
dehumidifying the airflow A; to be cooled take the form of a
polymer material with a lower crltlcal solution temperatura '
(LCST polymer), which is arranged as coverlng layer 15 on
walls 4, 7 of cooling channels 2. As LCST polymer it is
possible here to enV1sage a material such as polyoxazollne,
poly(dimethylamino ethyl methacrylate) (p(DMAEMa) and
poly(lesopropylacrylamlde) (pNiPAAm) . Although all walls 4,
7 of cooling channels 2 are here fully covered with the LCST

polymer, it is also possible to envisage sufficing with

covering only a part of the walls, for instance the vertical

transfer walls 4. It is also possible to envisage the LCST
polymer being arranged over only a part of the length of

cooling channels 2, for instance on the inflow side thereof
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30 covering only a part of the walls, for instance
the vertical transfer walls 4. It is also possible to

—envi sgq%e the LCST pol yner being arranged over only a
WOHRHSIE® the | ength of cooling channels 2, fRfT/NL2006/600595

i nstance on the inflow si di thereof 7 (figure 3),
even in an inflow part Of cooling device 1 |ocated

or
. upstream of the actual, cqolin hannel s_ 2. .
(£iotlie BOETOBOPYTer Y dyfbrinfa ooh Rl 8245091 Shg sipeioe 1
locaids bgkerbiRMdt hghaidcdaWided1byigapdahgs 85Nz goes into
5 solution. The dissolved polyner |ayer 15 retains

its SPEbIMEPT Polidren Iayverples sfcvadisshi t ARYSeRSen
: S LNk . t s i 3 r i on -
mOlsgtg%%c iftkgﬂo ﬂ%i ar# o%vl%%ﬁ%n %ggg?gté%%%ﬁcﬁg%%e sé(:% -
soludngnt hEnewit fisaIreed qoilivanp e dpaeirt §5- reheirastss due to
i di.fyi of e air. [N ition, this
starl3ith Qhi % Raedide okl sAREY: APsed s
linkeaal.efsastataiy Athes upplsted < abspapeibni Sagpidcety of

X nmpre,.noi sture i.s absorbed ipnto the LOST pol yner
alrﬁi\ﬁ efs 19 FTFPORPL PGy EFAPRESS b c_on%%‘? fﬁh%l}?éﬁth the

coolSdgueabgdi ti he sidacddaenrss tof sdaMbdEf Vb Bans air.
14 decreases. In the 15 shown enbodi nent the cooling

I agehréend Fhit Heaeidi® ia So hgoberddasnee oheamiag: fgmce

e PR Pt Yt 0o T 1 Vo e LoaT
| pol yAermabeweoi disimy ids edlsogbled: iohot thpeb@iTrmnlymer
layeéB:ﬁggugrexdt @1'115 s Clra{%elz_p %lhutse [lg%%ro%te%r %ulr%hég | sa é’lcﬁ/realdyeci ,ovi\é’he
effectiveness of dehumidifying means 14 decreases. In the
shown embodiment the cooling device 1 is therefore also
provided with-meéhs 16 for regenerating polymer layer 15,
These regenerating means 16 are adapted to periodically heat
lthe LCST polymer above its critical solution temperature.
Because this critical temperature is relatively low, and
amounts for instance to in the order of 60 to 70°C,
relatively simple, it is possible to suffice with low-power
heating elements 17. The construction and opération of such
heating elements is described and shown in the noén pre-
published Wetherlands patent application 1030149 of
applicant.

When the LCST pdiymer 15 is heated above its critical
solution temperature, it comes out of solution and the
moisture L is thus released once again. This moisture L then
flows along walls 4, 7. In order to prevent undesired
moistening of inflowing air 3, as a result, regenerating
means 16 are further adapted to collect, discharge from

cooling channels 2, this moisture L relinquished during

regeneration. For this purpose cooling channels 2 can for
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relatively sinple, it is possible to suffice with

| ow- power heating elenments 17. The construction and
WOH}Q%’P&??Son of such heating el enents is descrPEEHLAE000595

shown in the non pre-published Netherlands patent

application 1030149 of 25 %ppllcant When

the LOST polynmer 15 is heated above its critjcal

instggicgt Penibehpeedtdpeivatd dohedmeuexbent oot Fiomt dipfscure
1 fidie ‘EB' Shyr ¢ %dreéé S & %%qqngneﬁaﬁﬂ@w 2 ThéStuated

noi sture L t I"ows al ong wal | 7. In order to
ther@r évnehbhe uabiesh retbSDinmits tiehian gOéﬂephﬁn@mﬁ:%t%imew 18.

s £3a8E°HS ] FOE LIRS A0 LY it 2

of ﬁéttthSmaanstﬂreTmerwﬂndunudﬂnmmpaubnngfregehemgtdawuce 1

For t p ose olin nneI 2_can
is HeBCEHBY RS P AP d o hE FETLong Byron: tle Toigture
L edf@isstunerkoh! ons 1orideidpuast. p0| nt of cooling _
channels 2. Situated there in the shown enbodi nent |s

a cofnabeprAgeE Rt TR BRChTtSeratr FEPLIRT| FhRRRHLS 2
and %%ﬁ%?%@gn O Qhh&LL '?%é&?'glaéd"%nlga§a9iei"e$ﬁt nﬁun in
e water consunption of cooling device 1 is
oppasddecdiirbytibus gt'ngilut@s tD arite et Thihg heakBerhe
ure L xtr Io
courfastalh apofibt SRS 4O 16d Theoliniabe that guove
proldndedy apor adra gl chansners Iﬁaajammlhangn.ug pandhtel ibut

run i-n 10 opposite, directjons ures. 3 Thi s
PoSSiblenBRLHSRBURE T D1 gl &P, ?%Mg%‘% %IEP ﬁ%{égth

evaptfhenbagel bhat, more prol onged, so nore intensive
heat - exchanglng contact is possible between the

ai r f RaGhargk othe toweRAhd & Ifdveispsedt PBAVEI oty e
bas:L,Js5 oAkt Hg#ggrtgf NG rﬁ d s 8l yghdated, ?Qif@n@ntﬁi‘@ it

basi's a number o o&wmns i t w
can ppaerehédt hatmahy ways. The scaope of the invention is

therefore defined solely by the following claims.



can be varied in many ways. The scope of the
invention is therefore defined solely by the
following clains. 9 Claing 1. Device for cooling an
airflow, conprising: at |east one cooling channe
with an inflow opening for the airflow for cooling
and an outfl ow opening for the cooled airflow, at
Cldimgst one evaporating channel separated fromthe
cool ing channel by a transfer wall and having an
i nfl ow openi ng, which is connected to the outfl ow:
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2. Cooling device as claimed in claim 1, characterized in that
the side of the transfer wall directed toward the cooling
channel is at least partly covered with or is manufactured

from an LCST polymer.

3. Coolirng device as claimed in claim 2, characterized in that
the LCST polymer is chosen from the group comprising
poivoxazoline, poly (dimethyl amino ethyl methacrylate) (p

(DMAEMa) and poly (N-isopropylacrylamide) (pNiPAAm).

4, Cooling device as c¢laimed in any of the claim 3,
characterized by means for regenerating the dehumidifying

means.

5. Cooling device as claimed in claim 4, characterized in that

the regenerating means are adapted to



5. Cooling device as clained in claim4,

characterized in that the regenerating neans are

adapted to 10 periodicallygheat the LCST pol yner

above the critical solution tenperature. 6. Cooling

device as clainmed in claim4 or 5, characterized in

that the regenerating neans are adapted to coll ect
peandlidiadchahge: frlomIdE cobdviey diarmahengirdtigal solution

l,shed by the LCST polyner during regeneration.

teéﬁg%%g#]ng device as clainmed in claimb6,

characterized in that the regenerating neans are
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t1ng means.
that the regenerating means are adapted to collect and

discharge from the cooling channel moisture relinquished by

the LCST polymer during regeneration.

7. Cooling device as claimed in c¢laim 6, characterized in that
the regenerating means are adapted to guide the collected

moisture to the wetting means.



