Device for dehum difying roomair The invention relates to a device for
dehum difying roomair. 5 A technical feature of such processes is the
avoi dance of condensation on the devices and the construction of elenents
for discharging the water. Such a device is known from DE 198 16 185 CI,
in which indirect 10 absorption is achieved through the use of a water-

" per neabl e apdAlcaVER AMRRIdIFVIRRP o fdigt ure, the water going into a
hygroscopic™coolTng Trqurd. This requites an additional conplicated
cooling circuit. 15 Since the first half of the twentieth century, the
prior art hasedi solresedon muwbereof toot at i dgvheat fexcHangerns,i fwinhg which
t he roon}alr ggf%ture inan return air volune is renoved fromthe return
air and frésh supplylng air is supplied. It is thus possible to 20
transnit>the heat and noisture in the return air directly into the

suppl ying air uidihiouls havingto bekeuca faundabolt vey:uLa theqgondensation

of the water or the water vag An advant ageous net pr oduci ng
Bl

such a heat Oéx&%?g@é}saﬁaﬂsorbééh BOBI OsNageisn a5l B 38959BBCL USN4 0633, 936) .
Thi s hgat ex:qréal@g@rs ﬁ(ﬁf‘skﬁts%h@ﬁ:g{l\t\@ st d a6e% M| cifu(?rﬁeavm@&i: &8 agspiral
in order t formthe heat, exc r. oups o ssages are

t heref ore f e i e ﬁ%ﬁ ﬁﬁﬁg g%% aﬁ%g %f}ec FonWh%EE 1HH4E5GEs
aIternaﬂélyabebtpmgohhrmagkaéﬁhé*mﬂVWUhndngh.stheanuse bﬁfceoledtamd t he

cold air stieamiqcbe.heated., the veer. adheslon on gmierials whout

condensation is used hereé i'0h ~¢can be regu Hte
certain ext@ﬁﬁeﬁsi%gl@%ei@ﬁUh1aspr§¥ObGDp@h|sC¢Q%ﬂQﬂwmlﬂéDnibff@bﬂson t he

noi se | evel r¢q33 rAsdhbsadwantageain dotipd 1¢a%8q (o 19RRi&cdisk that these

15 Since the first half of the twentieth century, the
prior art has disclosed a number of rotating heat
exchangers, with which the room-air moisture in an
return air volume is removed from the return air and
fresh supplying air is supplied. It is thus pessible to

20 transmit the heat and moisture in the return air
directly intc the supplying air without having to take
a roundabout way via the condensation of the water or
of the water wvapor. An advantageous method for
producing such a heat exchanger has been published in

25 EFP 0 159 9586 (US 4,633,936). This heat exchanger
consists of two surfaces which are wound in a spiral in
order to form the heat exchanger rotor. Groups of
passages are therefore formed in the longitudinal axis
direction, these passages alternately letting through

30 the warm air stream to be cooled and the cold air
stream to be heated. The water adhesion on materials
without condensation is used here. The dehumidification
can be regulated to a certain extent using the drum
speed, but this has a directL effect on the noise level.

35
A disadvantage in this case, for example, is that these
devices comprise a number of movable parts, which are

accordingly subject to maintenance and wear.
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devi ces conprise a nunber of novable parts, which are accordingly subject
to mai ntenance and wear. P363 WO, English tranlation of international

pat ent application no. PCT/EP2005/ 050490 -2- Furthernore, it is

di sadvant ageous, for exanple, in residential buildings that odor
substances are also transmtted with the noisture into the fresh roomair.

5 Based on is.prior art, the object of the invention is t(}_ti npr.ove a
devi ce of t RETEVFET &SI ondd &f tHeS2HEG MY RG-S n sﬁlﬁ:]ﬁ Y tHat 't can be

const r uct ed riesiaensiingl ebuanhagsantdhah acdwr e fehvorables manrer ailisot er s

of energy, and, ii%tt‘érdtew'iﬁ;%“scfh%r rr{?)ri%cc%q:%si tdJ S L PSRPlE free of
odors. In particular, the aimof the Tnventionis to specify a low wear
and | ownoi se water dehumidifier for the ventilation of |iving spaces.

Such a devi egskd def ittad rithe f8at ues 9bj&Lai 8¥ lene 19nbHeat gh- par neabl e
“and/ or water-vapor-perneable structure refers to a diaphragm foil or
porous str &€t urBPRAVEN, 2wheRYHTE f ePenttipar thdte preddicdechr &t pitésent on

the two sidesgahntihg St usidy & waly ovsatai €rcaf Basdéenswatietcedapar at o pass
t hrough, but .essenti al Ir?/enr does not _al |l ow at her %Libstances or ggses to pass

t hrough. | n>¢BRdE SIS i ThtEhér 8945, 10r°eXaml &% t eiperatire of
around 30 dedr eeseCelsi usicAndoastpaet i afaps s upe odicfcfder ease fiax t he or der

of magnj§udg 23 ,6f o1 é@'&%b%l@or%.pefr{m DLLiLY, 0, 1Q1L0 20, ”Efeftg._eper
hour and barf can be achi eved. Further advantageous exenplary enbodi ments
are defi ned iNVRNtAETs ulfc| & nBPC80LThe ilwventdssh awd | lavw pesSdeyerrbed in

nore detail ghyumay rak rexaml e cwvich taxemmlar v renbedinenigahand with
reference to the drawi ng, in which:
Such a device is defined by the features of claim 1.
15
2\ water-permeable and/or water-vapor-permeable
structure refers to a diaphragm, foil <¢r porous
structure which, when different partial pressures are
present on the two sides of the structure, allows water
20 and/or water wvapor to pass through, but essentially
does not allow other substances or gases to pass
through. In conditions in which there is, for example,
a temperature of around 30 degrees <Celsius and a
partial pressure difference in the order of Hagnitude
25  of 100 millibar, a permeability of 10 to 20 meters per

hour and bar can be achieved.

Further advantagecus exemplary embodiments are defined
in the subclaims,

30
The invention will now be descriked in more detail by
way of example with exemplary embodiments and with

reference to the drawing, in which:
35 Fig. 1 shows a schematic perspective view of a device

according to a first exemplary embodiment of the

invention in the form cf a diagrammatic sketch,
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35 Fig. 1 shows a schematic perspective view of a device according to a
first exenplary enbodi nent of the invention in the formof a diagranmatic
sketch, P363 WO 3 Fig. 2 shows a schematic perspective view of a device
according to a second exenplary enbodi nent of the invention in the form of
a diagrammatic sketch, and 5 Fig. 3 shows a schematic perspective view of

a device a%pordi gtoathr equplaé¥ enbodi nent_.of t i nvention in
the form of "a7di dgr ANTETi & SIS 0 6?pﬁc hoWs Ya“gehenat i eBéF?pective
view of a device accondiing toca i sstoexenpkanylenbodimentingnt hef

invention in the f of. ' ammnt i Kk deyi :
dehum di fyi ng roon?gg} %ggegkﬁgﬁogggte§h§v§$ﬁﬁ%,x&ﬁigh ﬁagagégﬁfﬁég only at
two opposite nmout hsketshthéndi agrammatic illustration of a section of such

a volumg is shown in Fig. 1. Said volune has at |east one first cavity 1
and at |east one second cavity 2, which are separated by at |east one

wat er - per nedbFe é%d?%?wsmété¥§V§EﬁFﬁbe?%%%B?%tH$%pﬁF&&hﬁ%i‘%ngeﬂﬁgﬁhragnlor
20 sheet-like struetubedihicCltd ef wiat®reosmped ey apodimébt oughthut
provides a barrier .a %i@ﬁt gase hango%th%% ”0129@5%%%¥¥%t§k§ﬁ?9 in
principle. Such a structard ﬁay &l s6 e “a ﬁoroug'rlgl aterial " O her

. ol ecules may involve in particular kitchen or wet-roomodors in 25 the

domest i ¢, envd; onmen h ary. i h A N ities 1 and
2 are %%rrgﬁ degfo%h?%ﬁr%s% es 31f§%2?§g%8§%g§g% E;eﬁwﬁgidg ?%%é%ﬁeable
wal | s, so tRECOFRa&NCavitid et 1 AP 2 3XAPpLATY t o°PeCALTEBE. The &P&phragm 3

is mounted iiRvehetwaenias theparbichi or wWal | didgrbhescin eachtr gaseThs
device for dehumidifying room air has an elongated
volume, which has openings only at two oppesite mouths.

15 The diagrammatic illustration of a section of such a
volume is shown in Fig. 1. Said volume has at least one
first cavity 1 and at least one second cavity 2, which

are separated by at least one water-permeable and/or
water-vapor-permeable diaphragm 3. Any diaphragm or

20 sheet-like structure which lets water or water wvapor
through but provides a barrier against gases and other
molecules can be used in principle. Such a structure

may alsc be a porous rigid material. Other molecules

may involve 1in particular kitchen or wet-room odors in

25 the domestic environment.

In the exemplary embodiment shown, the cavities 1 and 2
are surrounded on four sides 31, 32, 323 and 34 by
“hard” impermeable walls, so that the cavities 1 and 2
30 appear to be a tube. The diaphragm 3 is mounted in
between as a partition wall. It lies in each case in
the direction of fluid flows 11, 12, 13, 14 Tflowing
through the cavities 1, 2. In this case, a first air
stream 11, 12 to be dehumidified can flow through the
35 first cavity 1. A second air stream 13, 14 can flow
through the second cavity 2. In the process, however,
the air streams advantageocusly run, but do not need to

run in counterflow as shown in fig. 1.
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the direction of fluid flows 11, 12, 13, 14 flowng through the cavities
1, 2. Inthis case, a first air stream1ll, 12 to be dehum dified can fl ow
"through the 35 first cavity 1. A second air stream 13, 14 can flow through
the second cavity 2. In the process, hoyever, the air streans

advant ageously run, but do not need to run in counterflow as shown in fig.
1. P363WD 4 Sone of the air streans 11 to 14 are advant ageously
connected to at | east one punp which keeps the air streans in notion and

t hus suppl i €ésmaendedi sdlrar gés atrresmsTheélnou hddofatde ativabheéagebesé vt he

sides 35 and 36 R4 he,diagr 3t Coﬁée}ﬁi}nsp d?«h’l%th ”ESQ Lo djje sige by

side. An essential actor, however, Ist Bfea spanned by the
di aphr agm 3 stg@afigatin e tiyie and tﬂﬁlé‘é]u%@@?%l@ﬁdaa@vdhﬁééééggsy aditrected in

a meandes 1Qh%hmthTsheohew@t ‘qubté%e aldrLol Ham diuaRosed A6k 038 the
di aphragm that is to sa% he helg V\/mch corresponds to the Iength of

the edge dedti§nate¥HFBFLLFmy &t 0905 nt PREter'® f o Cexai? eP¥I t nust
not becone tadel.arge edfemt el focesabl acthecalr itso yteachi tdeodi aplr agm 15

surface for _the water chan The. dehumi difi cat | e |rectly
control | ed S‘ye@on%p%lmeari Bé’hgt%\?e Jc‘?f?hra%?l the ochegﬁﬁ a}"ff) %‘11 T hé®ot her
(13, 14) ai Ifrgtqruealmly Thedai ads&méagfeoualw rdtoadi¢d onimg aengiereerirng may
be 20 desi 9nated, of GXAMRIE. AS:HOUL D0k, By 141 8905 c5URBLYLAO AL 12 To
eturn Sai'r to be

the roonms an from e Toons an ust air
di scharged fé2aphead8nyittorimehd . Lo5 spbi dthir e etveryiey aosracpendsy,

Se'eCthe|ytoth%EQ@ﬁ%ﬂHEﬂﬁwﬁﬂﬁnédbé”&%%£§%bﬁéﬂ @y the ﬁ@V'E@ 1ageor di ng
'to fig. L. -5 centimeters for example. It must not become too large
in order tc enable the air to reach the diaphragm
15 surface for the water exchange. The dehumidification

can be directly controlled by controlling the velocity

of the one (11, 12) or the other (13, 14) air stream.

The air streams in air-conditioning engineering may be
20 designated, for example, as: outdoor air 11 and
supplying air 12 to the rooms and return air 13 from
the rcocoms and exhaust air 14 to be discharged to the

environment.

25 Moisture recovery by a stationary, selectively
permeable diaphragm 1s provided for by the device

according to fig. 1.

In an exemplary embodiment not shown in the figures,
30 the walls 31 and 33 are not impermeable walls but
likewise consist of diaphragm material 3. A plate-type
configuration is then obtained by analogy with a plate-
type heat exchanger, a cavity 1 for the air stream 11,
12 always being separated from a cavity 2 for the air
35 stream 13, 14 din a side-by-side arrangement. This
increases the possibility of increasing the air ceolumn
of the edge length 37 dispcsed across the diaphragm 3.
The return air 13 of high humidity always delivers this
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In an exenpl ary enbodi rent not shown in the figures, 30 the walls 31 and
33 are not inperneable walls but |[|ikew se consist of diaphragm material 3.
A plate-type configuration is then obtained by analogy with a plate- type
heat exchanger, a cavity 1 for the ai+ Stream 11, 12 always being
separated froma cavity 2 for the air 35 stream 13, 14 in a side-by-side

arr angenent i i e he ssihility. i easi ng. ai k. _col um

of the edgewﬁg%r?ﬁa§%&ai§%§%%% agggssigh% d%é%%?ggﬁﬁs.%iTh%ﬁggtu?ﬁeair 13

~of high humsmpayalnga@slrdéla Varis It Hiss supge3 oD 4 5 hepngtasnSpat er vapor via

the diaphragm 3 into the supplying air 12 which is supplied to the roons. |

i Fig 2 shqgs %%schenatic perspective view of a device 5 according to a
ry

second exenpit nBRaVFreRt TS 19 nUBREPBARLE RSt W SFor®h of §ediL&§r anmat i ¢
sketch. 3n thicerddase, tibhe asagecbeaat uegsmprna rgl waydoprhavinded ol t ihithe sane

ref erence n%%%%%%ﬁbnl%gﬁ”ﬁﬁ?ﬁ@?xﬁh? eaaé§a§£%%m he air 13

. . la 1 ke 8Br6§gs %1’.12’
and 14, which ‘assune e sane functions a 32ribed above. Iﬁ tRi s

exenpl ary erbedi nepite ewevefgativess dehmem dl ¥aat popvdiardbevcont tokl ed to a

gr eat extengaméﬂy%f%§%@%%g%5ﬂgggngs 27 and 28 are now constructed 15
separately. Each exchanger nodule 27 and 28 has the one cavity 1 or 2,

respectively, and an additional exchange <cavity 4. The bodies 27 and 28

need noto i nopakiireldl aherdd &8 da-iy- side asr Showeaher e1, | n2pantki gular, it
is also poi%ibl for the cavities to pe of, sandwi ch 20 ¢ natrgction, for
exanpl e 1-4-f/ 0P34 F5°U5 HAI® SPMexchAngEP  tavPt §eA°FFBE AP8YEN case
bet ween twoIair- shieam cawerntpescy A redusidiamentn, vol lmwavergl so passi bl e

dehumidification can be controlled toc a great extent.
Two exchanger modules 27 and 28 are now constructed
15 separately. Each exchanger module 27 and 28 has the one
cavity 1 or 2, respectively, and an additional exchange
cavity 4. The bodies 27 and 28 need not in particular
lie side-by-side as shown here. In particular, it is
also possible for the cavities to be of sandwich
20 censtruction, for example 1-4-1 or 2-4-2, so that an
exchanger cavity 4 lies in each case between two air-
stream cavities. A reduction in volume is alsc possible

by a meander-shaped construction.

25 It is essential in the exemplary embodiment according
to fig. 2 that a second closed air circuit has been
constructed, this second air circuit consisting of the
air streams 21, 22, 23 and 24. These are driven by one
Oor more pumps, here twe pumps 25 and 26. The

30 circulation rate in the «closed <circuit can be
regulated, in particular within a range of between 0.5
and 20 times the air-stream velocity of the air streams
11, 12 and 13, 14. Thus high dehumidification can be
achieved at high speed 1in the exchanger 28, this

35 dehumidificaticn correspondingly delivering the
moisture in the exchanger 27 into the volume 2.

Likewise, the dehumidifying can alsc be reduced by
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by a neander-shaped construction. 25 It is essential in the exenplary
enbodi nent according to fig. 2 that a second closed air circuit has been
constructed, this second air circuit consisting of the air streans 21, 22,
23 and 24. These are driven by one of @&ore punps, here two punps 25 and
26. The 30 circulation rate in the closed circuit can be regulated, in

parti cul ar i r e_of hetween Q,5. and _20 |nes the air- stheam

vel ocity ofwﬁﬁgcgﬁg-ggggas ee l,wgfaa%%vig? 14, ﬁngeﬁeou'lgicatlon
can be achiopegadta®d Hirglvospded fillvw.he exchanger 28, thls 35
dehum di fication correspondingly delivering the noisture in the exchanger
27 into the volune 2. Likew se, the dehum di fying can al so be reduced by
P363 WO 6 P eddtittgthe ipéedestieddeviopericd iaidso &@dant agdousitiisoper at ed

in COUHtErf|aQWan@eMéﬁ’1tthQ£c¢ﬁ£r§§tlﬁﬁhﬁm@ﬁer aﬁﬂe;g Emgﬁ 2@f|itshl §m|15 @Ffrfangﬁrrent

occurs in sumer s shut and chec ve ose._in the
cair stream 2% @?é% dﬁ#§% |9l%ﬁ§ g@ﬁ ?brzitﬁ?ﬁmbgguaﬁa gége&ﬁ?r via a
val ve systeamr %ﬂnréﬁbrﬁhstand&kﬁr@ebsoubhtambq$MMMntq&érEHWaﬂhe

cavities 4 |§%%ehpe SF? dl£€%£96¥%g ¥§g“§ﬁ%59lkgeﬁ%%%!tles

both cavitie and 2 en’res € case
i nt erest foﬁih§un¢@ﬁ?l1ah@|5hl4ghltléﬁpéﬂm uegsaugter@irhdrde BAre twp the

dehum dif i e@-a%bhnﬁtiﬁanf@héf Gvacum effgel Esvieqekespondingly preduced by
the punp 25, when check 15 val ves are provided in the region of 21 or 23,

sai d dehunPGFFeaidieost r e pet REEt i RESERE St ol Mowi the  protedur 85 vat er
can then beldelelr‘é%ﬂ:eCEdmt@uthh@rl’égdor}hlg(mf tdmpexnausds ai whdde ankaet or
‘t"ﬂ'eCh’ on the ong Nait 24 £88, AbOUL 2,690k1 Ng ef fect, dirgetly, by means of
correspondingly produced by the pump 25, when check
15 wvalves are provided in the region of 21 or 23, said
dehumidified air streams permitting the following
procedure. Water can then be delivered intc the region
of the exhaust air 14, a factor which, on the one hand,
brings about a cooling effect directly by means of the
20 water itself. On the other hand, and in particular, the
temperature of the air stream 14 1is reduced by
evaporation cooling. The exhaust air 14 thus cools down
through contact and through evaporation, and the
temperature of the outdocr air 11 is reduced via a heat
25 exchanger (exhaust air/outdoor air), this outdoor air
11 thus being directed on hot summer days as cococler air
into the rooms to be ventilated. The temperature can be
reduced agailn by a further addition of water to the dry
supplying air 12.
30
In other words, it may be noted for a device according
to fig. 2, that the dehumidificaticon can be regulated,
it being possible for the moisture transfer to be
controiled in the same direction by speed control even
35 1if there is only a single wventilator 25 (ventilator 26

would have been omitted).

P363WO




20 water itself. On the other hand, and in particular, the tenperature of
the air stream 14 is reduced by evaporation cooling. The exhaust air 14

t hus cools down through contact and through evaporation, and the
tenperature of the outdoor air 11 is tedueed via a heat 25 exchanger
(exhaust air/outdoor air), this outdoor air 11 thus being directed on hot

sunmer daysT%% CQH!%&; IHn% r%Ehe?e %%8$§on O?e ¥§ntbhat§%. &r% tenperature

can be reduced agaln er'to y supplylng
air 12. 30 mrétliﬁ:elrla\mor@s separagyobe dibt edef moisadevaseoateoedi mgthto fig.

2, that thegehymigidd Cé‘ik@lﬁ‘l&@ﬂerfﬁf%let%teEdalr'EtP@éﬂS Rassihle tor the
noi sture transfer to be controlled in the sane _direction by speed control

even 35 jf Wﬁépe'P§50%%V%?%N$Eﬁ%@%eﬁﬁﬁI%tH@n?SlG@éﬂﬁl%ﬁ%ﬁt%%n WO d have

been om %t edhusPIEInMMs vérylhangllesediigd emmllLdirglit 21 to 24 permits in
particul ar a separation of the noises associated with the punped
circulation fromthe air streans associated wth the living spaces of a
ventilati onFsgl-uti oshand a5 ddiusnagieran perypeytsivaplvéemoicse anselation. Fig.

3 shows a schemplii¢ perspectivg, i ew Q}fqe@:)fi% CeemﬁS??ﬁlg%Eg £e atga@ rd
exenpl ary enbodi ment” of the i AVent i on | e formo ragranmmat i

sketch. 10 @zﬂﬁf\ﬁfé}rtdsm tife tdier fotrrearfs a1 Blapr sgwd i gsqivd) t he sane

~functions as described above for the other exenplary enbodinents. However,
the dehum dification i restricted to one branch, There is only one

exchanger 15%dadg 2F %eTﬁgléi@mﬁﬂﬂﬁ Yodut e 279 hké ?ﬁéu@ﬁvFPPe§aTe and 2,
whi ch are adanrtiepar aied dapsdri®asat eboper Mabl ehe other exemplary

embodiments. However, the dehumidificatiocn is
restricted to one branch. There is only one exchanger
15 module 27. The exchanger module 27 has the cavities 1
and 2, which are again separated by the water-permeable
and/or water-vapor-permeable diaphragm 3. However, the
second cavity 2 is only connected via a line 19 to a
pump 25, which at the same time comprises a
20 condensation-water separator. The suction effect of the
pump 25 therefore produces a wvacuum in the cavity 2,
thereby resulting in increased dehumidification. The
corresponding condensation water 29 is separated and
the drawn-in air is passed into the exhaust air stream
25  14.

For all the exemplary embodiments, those which are
shown 1in the figures and alsc those which are only
mentioned 1n the text, and also those exemplary
30 embodiments which result from the attached claims, it
is essential that the cavities 1, 2 and/or 4 can be
cleaned during an interruption in operation. In a
simple embodiment, said cavities have individual or
several correspending openings for inflows and
35 cutflows, into which, for example, water can be passed,
so that the wvolume of the cavities fills completely
with water. Then, by means of one or more additionally

arranged heating elements, the water can be heated, for
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and/ or wat er-vapor - per meabl e di aphragm 3. However, the second cavity 2 is
only connected via a line 19 to a punp 25, which at the sane tine
conprises a 20 condensati on-water separator. The suction effect of the
“punp 25 therefore produces a vacuumin &he cavity 2, thereby resulting in
i ncreased dehum dification. The corresponding condensation water 29 is
separated a dr i the e u a tream 25
14. For aII@%ﬁE e%%np?a tcpﬁg%dlE§ﬁ$§§&fﬁ%ggﬁghlgﬁia¢£ﬁ z%bm%é$é a%
figures andt&liSo FHBRETARIER- afd t6H y& mEAticshed i n fie 2¥3@Dland 381 so

those exterrp:nﬂrnyzt%%t egbodi mtaah@ Whireh wg}ﬁukt 4lfs£ Olﬁ”hfghe @%é@?ﬁ%d d&l aighs, it

is essential  tha avi and/ or c e cleaned during an

|nterrupt|oﬁﬁ i%ﬁéiﬁ? 4§P?fl§ﬁq¢9% EhPotit meft 2Ndaitd LAV ﬂcééaﬁave

i ndi vi dual dmn sémerahﬂnﬂrq&ﬂmmﬁhkg;(Hmﬁmmmmrépr whithwsmapd B5 out fl ows,

i nto which, i e d, hat th qu of t he
RS ”%ﬁgte rrYé@}{ a{]hsc EE Ba§8 Lot b

cavities fills co Feans - of one
addi ti onal | yat&eranged ¢h§u|Qﬂ@eéleW§hﬂ§ am@ waﬂerb@andb@Wheaﬂéﬂ ﬂor P363

VO - 8- exanplies MR il? Wbl |df”&h%0'd1tap3ﬂ%0cﬁ@rl§3eall%%3toﬁ:ta1hﬁéﬁ S

tenperature. After a period of, for exanple mnutes to 1 hour, the
wat er is then discharged, so that particles deposited on the malls and in
particul@r 5ni rantdtelematcﬂremmmaxt&tﬁncsd,ruwumnpg\hja@@ peyvheea wdiiaphragm or

may al so b r.ous rel eased. fr th | atter or_the, other Il1s and
ca% be drawt flf géﬁm %5’??325? oﬁnegg]gctsetorfu “H aphr &gty sCal Wg

obt ai ned. 1@c¢lid andtherilcteceanmiampaetdod s WML sanpssatiel pr voui dedewhiceh

achieve corresponding sterility of the surfaces.
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kill germs deposited in the structures. Coating of the foil with silver
conpounds is al so possible in order to achieve corresponding sterility of
the surfaces. P363 WO 9 - Patent clains 1. Device for dehum di fying room
air, having a chanber consisting of at®least one first cavity (1) and 5
at | east one second cavity (2), the cavities being separated by at | east
one wat er - perRal @1anNd{Lr water- vapor-perneabl e structure (3), these
structures ((3)— tyrmg 11 each case in the direction of the fluid streans
flow ng through the cavities (1, 2) of the 10 chanber, wherein a first air

 stream (11, 112) whiGhd S £49 beeﬂeﬁym@yﬁhgd %@ﬁlwf hrogghithe i rst
cavity (1), h racterlzed in that a second air strean1(13 14% can fl ow

through t he SS885RE SRRTYE Y9I o5 3 FRAFteCR8 b8P ngCeg el ailhy 12nd
charact e¥i zed i hethat oﬁ@esﬁhaﬁherceelt@rned fromhea sequeness obefingst,
second, firg n vities ich _.are
separated by ? %%gtgj E%}ﬁ%% e %%%/%%%%%t erm@%%%?-%ggﬁgﬁbwgtgfructure
(3). 20 3. B@@p@epégﬁ@ﬁ@ﬂﬁg so relcdivmel dB)2, chasact etirzeduires t H&) t he
second air stream ¢ansiste ofathe [etuni, a'orlrééé)oﬂmo@ 0l pates from
the roons to be ventilated and which, directed as ex haust air (14) through
the 25 secoRdTEaVEt yEEoyings torpedhli ddifar g8 1sies0f (Ehe 2bomd  £H%be

ventil at®@d. chambevi, caraaeordi a9 fiesanyaiof &fabam J(:Lt:LQ 3,2) charaet eki zed in
that the first caV|t separ at 30 froma brst Jnternedlate vol une

(4) by a firFSt Kat SF é%ﬁééﬁﬁéi arftf o tei?'h]f/%lb%}fL Preabf - stR¥dtdre (3),
wherein the (éecormdhacra\utte}rl(z%)d iis: sepEr & esedsoin @air stream (13, 14)

can flow through the second cavity {(2).

15 2. Device according to claim 1, characterized in that
the chamber is formed from a sequence of first, second,
first, second, etc., cavities (1, 2, 1, 2,...), which
are separated by said water-permeable and/or water-
vapor-permeable structure (3).

20
3. Device according to claim 1 or 2, characterized in
that the second air stream consists of the return air
{13) which originates from the rooms to be ventilated
and which, directed as exhaust air (14) through the

25 second cavity (2), is to be discharged out of the rooms

to be wventilated.

4. Device according to any of claims 1 to 3,
characterized in that the first cavity (1) is separated

30 from a first intermediate volume (4) by a first water-
permeable and/or water-vapor-permeable structure (3),
wherein the second cavity (2) 1is separated from a
second intermediate volume (4) by a second water-—
permeable and/or water-vapor-permeable structure (3),

35 and wherein the two intermediate volumes (4} can be
connected to one another in an air-stream circuit (21,
22, 23, 24).

P363W0O




second internedi ate volune (4) by a second water- perneabl e and/or

wat er - vapor - per neabl e structure (3), 35 and wherein the two internedi ate
vol unes (4) can be connected to one another in an air-streamcircuit (21,
22, 23, 24). P363WD 3 - 10 5. Device ddcording to claim4, characterized
in that at |east one punmp (25, 26) is arranged in said air- streamcircuit

(21, 22, 23,; 24) it ' : 5 ) 2th .0city of id
closed air- gt'rea%e\ﬁlr%u;l%&%ﬁ(@%{,?é% 313?%2451’ cgﬂgggw}céggggtdeéfl itr%l%%
particul ar W% hifash ©CRFgeLWIP betdteen 0) 5 ignde20an¢a@s rhesdlidwaidaloci ty

in the firststaidarstéeam{dl212) »@nd/ o35, segond. aich @i&@ﬂ%ﬁﬂaﬁ; (24),- 10 6.
Device according.to claim4 or, 5 characterized in_  that the air-stream
circuit (21292783 Tlol wPhllty selefaddatigbefleadt ~6hECHBI Rt TddMtst r eam
of the plnps(21(,2%2,28)3,i re oy d&intl@epf@@?ﬁ@tadKaQHU@Firﬂi&hlb@aﬁiﬁit@ﬂ%h of the
internediate volunmes (2). 15 7. vi ce ehum di.f yi room.air,, having a
chanber con$i stihg o?£a%)ng§§P 00% 7St %ag:ilﬂ?s( %h%nggo‘ﬁt VEE&ST e

. second cavi tiy: (2he thestaviatiressbeeay epar df2ed bydAdbr| esstormheair

wat er - per meafl,e ;andiar watjer 20 vapor-perneable structure (3), these

structures (3) Ilying in each case in the direction of the fluid streans
flowing through the cavities (1, 2) of the chanber, wherein a first air

stream{dl, ¢l2) wWaivGhd Scdrdiedelunddified gansf| ewst-hreugh zthe ik rst
cavity 25 (%i] characterized in that a, second air stream/(14) can flow
t hr ough the é%on%l%a\?lltry S(Qti)e,ani hatTEHET seldond 2éavitsr (S))i C¥bnkécted to
a punp (25) selvicgled at at least one point downstream of the pumps

(25, 26) in order to produce a vacuum in at least one

of the intermediate volumes (2).

15
7. Device for dehumidifying room air, having a
chamber consisting of at least one first cavity (1) and
at least one second cavity (2), the cavities being
separated by at least one water-permeable and/or water-

20 vapor-permeabkle structure (3), these structures (3)
lying in each case in the direction of the fluid
streams flowing through the cavities (1, 2) of the
chamber, wherein a first air stream (11, 12) which is
te be dehumidified can flow through the first cavity

25 (1), characterized in that a second air stream (14) can
flow through the second cavity (2}, that the second
cavity (2) is connected to a pump (25) which
discharges the second air stream (14) under an air
pressure which is lower compared with the first air

30 stream (11, 12}.

8. Device according to any of c¢laims 1 to 7,
characterized in that said cavities (1, 2 or 1, 4 and
2, 4) of the chamber are arranged in a space-saving

35 manner in a folded type of construction.

9. Device according to any of c¢laims 1 to 8,

characterized in that the cavities (1, 2, 4} of the
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di scharges the second air stream (14) under an air pressure which is |ower
conpared with the first air 30 stream (11, 12). 8. Device according to any
of clainms 1 to 7, characterized in that said cavities (1, 2 or 1, 4 and

2, 4) of the chanber are arranged in-aldpace-saving 35 manner in a folded
type of construction. 9. Device according to any of clains 1 to 8,

characteriz i tha e vitl s 23 P363 =11

chanber havgﬁgf&Fggs%a%%eéﬁﬁl%%%%Et%%%ﬁ %%f%ﬁg%“§gg§' %%h %%é€|§6ﬁ%h

t oget her or Safdi PRdublPsdey dasmtiheg  Prui dndevhguslppl iked, cardndmg
characteri zed Jil thatnPNEupPI i 8AT € 2R@ALI-NG: ol oS AL PFovhded Jn the
cavities 5 %}, 2, 4) for heating the cleaning fluid which can be  supplied.
10. Devi ce &&cdPuihglEBtARY S SUISits AL oPICVigREr alct eF i edaivaA tiREt | quid
i s addeds dowrdst ream pf fatr rHkdieasttlonectavhtyg( E1w)d ivhofdeszhobkeduce

t he tenperat%rglg% t he respective dehumdified air stream (12, 14) by
evaporation heat . “f1. Device according to any of clains 1 to 10, 15
characterized in that said water-perneable and/ or water-vapor-perneabl e

structure (3h ispmiely %;&O@S@tiguyaﬂ rmegbl & toyate; nplecyl es but
not to gas nol ecul es and/ or odor” substances. P363 Vé% !
characterized in that liguid is added downstream of at
10 least one cavity (I, 2) in order to reduce the
temperature of the respective dehumidified air stream

(12, 14) by evaporation heat.

1i. Device according to any of c¢laims 1 to 10,
15 characterized in that said water-permeable and/or
water-vapor-permeable structure (3) is merely and
essentially permeable to water mclecules but not to gas

molecules and/or odor substances.
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