Device suitable for treating a fluid, as well as a nethod suitable for
manuf acturing such a device The invention relates to a device suitable for
treati ng wof2buwid138hi ch devi ce conpri ses an el ongat ed f eci/NLaooywdo4ad a
plurality of foil layers arranged in zigzag fashion, a first foil |ayer

bei ng connected to a second foil layer at a first end, and said second foil
| ayer being connected to a third foil, layer at a second end renote from
said fi rstfend whi | st spacers are arranged between said foil |ayers. The
i nvention further r ch a
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to a seo@ndfacturing, sushtardeviee devi ce functioning as a heat exchanger. The
foil is a heatconducting foil in that case. Such devices are furthernore
suitable for use as filters, in which a substance is transferred froma
first fluid to a sehenidventiangrelates te aseyisefuitabls| fer traatingoativid. ddidhce as an
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which i s known from European patent application
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the transfer of heat or the transfer of the material to be filtered is not
opt¥i mal sugha de¥Fect of the invention is to provide a device in which a

turbulent flow can Mhrwde%%iewﬂémslamfraﬁtferaﬂnbmdahﬁom firs? flafete of t he
foil layer so_as to o e.transfer of heat. This

o] ect - becardonitp: andhe deuive WECHRE 8= FLLET IR o0e" el R BFRY -t ha
sai d spassductiagpsil ‘aaaata;arggsh li ke | ayer t hrough which fluid can flow in

t he pl
t he ﬁegﬂe| ?Let | ayerguch devuc ere fu%ﬁermore su%ablee}grsggé %glfthers u% %icglaane of
15 substance is transferred from a first fluid to a second fluid. It is also possible to use

the device as an air humidifier. The foil is a membrane foil in that case.

in such a device, which is known from European patent application
EP-A1-0.040.890, beam-shaped spacer elements disposed near the first end, the
second end and the next ends keep the foil layers apart. Such beam-shaped spacer

20 elements are also disposed between the ends.

A drawback of such spacer elements is that there are relatively
many places on the surface of a foil layer where fluid flowing over the foil layer is
practically stationary. As a result, the transfer of heat or the transfer of the material
to be filtered is not optimal.

25 The object of the invention is to provide a device in which a
turbulent flow can be realised over substantially the entire area of the foil layer so as
to optimise the transfer of matter and/or heat.

This object is accomplished with the device according to the
invention in that said spacer comprises a mesh-like layer, through which fluid can

30 flow in the plane of the mesh-like layer as well as transversely to the plane of the
mesh-like layer.

Because of the presence of the mesh-like layer, the fluid will spread
over the entire surface area of the foil layer in use, whilst a good contact with the foil
layers of the elongated foil disposed on either side of the mesh-like layer is at the



Because of the presence of the nmesh-like layer, the fluid will spread over
the entire surface area of the foil layer in use, whilst a good contact

wi th the woi2b1iaysss of the el ongated foil di sposed on ecrharo®idedof the
mesh-like layer is at thesane tinme ensured. One enbodi nent of the device
according to the invention is characterised in that |ongitudinal sides of
the first foil layer and the second fyil |ayer are interconnected by neans
of a cenment along at |east part of the |length. The cenent provides a proper
adhesi vgamgq%éoggs\wg@ the foil layers. In addition, because of the use of
the cenent the connection is flexible and capabl e of taking up expansions
of the foil |ayers.Omheermbodiment ofathg |devishe apeprdiag to dhe i By¥eiNotS nelt or
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ways an agacgiate flow distribution through the nmesh-1ike layer is obtained.
Yet anot her enbodi [,C C | 1 | At LS
characterised in tgﬁétpg{lgﬁ’{b&gﬂﬁ%t §fi g‘(eésgé‘ﬂb{%e&ﬁ%jﬁbef%g%‘?s@ﬁ‘}aeﬁpgngsed in
zi gzag fchatdcterised in that longitudinal sides of the first foil layer and the second foil layer
are interconnected up to a point spaced a predetermined distance from the first end,
leaving open a passage, whilst longitudinal sides of the second foil layer and the
20 third foil layer are interconnected up to a point spaced a predetermined distance
from the second end, leaving open a passage.
Via said passages, a fluid can be introduced into the space present
between the foil layers in a simple manner. Preferably, such passages are located
near the two longitudinal sides, so that a fluid can be introduced into or be
25 discharged from the space between the foil layers from two sides. In this way an
adequate flow distribution through the mesh-like layer is obtained.
Yet another embodiment of the device according to the invention is
characterised in that longitudinal sides of the foil layers arranged in zigzag fashion
are connected to the mesh-like layer.
30 By interconnecting the foil layers and the mesh-like layer, a proper
seal of the longitudinal sides is obtained in a simple manner. When the foil layers
and the mesh-like layers are being interconnected by means of a cement, the
connection between the foil layers and the mesh-like layer is realised at the same
time upon application of the cement. Thus, a fluid present between the foil layers will



are connected to the nesh-like layer. By interconnecting the foil |ayers
and the nesh-like |layer, a proper seal of the longitudinal sides is

obt ai ned wo 2a108i1m38e manner. When the foil |ayers and treTnaginloséa9| ayers
are being interconnected by neans of a cenent, the connection between the
foil layers and the nesh-like layer is realised at the sane tinme upon
application of the cenent. Thus, a fliji d present between the foil |ayers
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via the passages | oft&k¥PIRIFMPIUMEDNY Qfithe deVicE RCGPTATRIq BRdMYRIEIAAF si des,

Or Vi Cce cM&ratterisbd iA th@sH|dassagd @adnkiingrahSieFddititd i HQitudiiRgl siaéiise area
enbodi nent ,of ;t he devi ce

of the foil layer is realised. Yet Qt her

actbr di REFSES! géé"eieﬁ3’@?}g’iSBﬁ“‘?g‘e(ﬁ‘?&f’%@?%'r’?%eéd’e?ﬁt 158€oRhe"d0i | |ayers are

di Spoz_ed within aI Cgﬂiié pess R hamlsai aflﬁbma?bétil‘y cltbheanéa asta r@sdlt bhmesf_enolnd end
extending in axial directian ilst t 0 .ayers extend.in _spjira

f ashi on '%Péihet’% al"l’alng?géﬁdz'%?%?%ﬂ"%a?ﬁ’toﬁg c ?rpaﬁssﬁ%’sa onf?u'? hcgnct}?i ndri cal
cont ai nedtrdduckb debesamitheambrs pascitie Totire widsh anthe dioryatedifal, aftert wisith axi s.
The cyli ndﬁi cal_c 0ssi

T o R ekartBE R Stara T, bof iRt e SHr i nP B S lg o
cyl8 ndr ilergjitudimal sidesrorwicenversh ahs aakyulhiagdoqu fiee distributios aveethe ditise
I nventi %Qea%ﬁﬂe'%&‘ :%§§%sPé’a;a§eé‘?t hod for manufacturing such a

Yet another embodiment of the device according to the invention is
characterised in that the foil layers are disposed within a cylindrical container, with
the first and the second end extending in axial direction, whilst the foil layers extend

20 in spiral fashion from the first end located near the central axis of the cylindrical
container to the second end spaced some distance from said central axis.

The cylindrical container makes it possible to ensure and control a
good pressure and/or flow distribution of the fluids flowing through the cylindrical
container when relatively high pressures are used.

25 The invention also relates to a method for manufacturing such a
device.

This object is accomplished with the method according to the
invention in that a mesh-like layer is positioned on a part of an elongated foil forming
a first foil layer, after which a part forming a second foil layer is positioned on said

30 mesh-like layer, which first and which second foil layer are interconnected with a first
end.

Using such a method, it is possible in a relatively simple manner to
realise a device for treating a fluid which is capable of functioning in an entirely
automated fashion.



device. This object is acconplished with the nethod according to the
i nvention in that a nmesh-like layer is positioned on a part of an el ongated

foil formvogow/dfiirist foil |ayer, after which a part for®CmNI20®@sory f oi l
| ayer is positioned on said nesh-like layer, which first and which second
foil layer are interconnected with a first end. Using such a nethod, it is

possible in a relatively sinple manngr to realise a device for treating a
fluid which is capable of functioni ng in an entirely automated fashion. The

| nvention wll now 'ﬂé@&t?&f’\ﬁﬂ oW @Egol%ﬁééinl mird He{aﬂfvﬂg;e&?&eh‘?e {de
drawi ngs, in which: Figure 'S a perspective view of a device according to
t he i nvthetdrewingsi igwhicl2 schematical ly shows part of the device shown in

figure 1; Figure 3A;LSea4C - ' lyiddd, € f p fotidelevi ce
shown in figure 2; 'L}:ﬁ#gﬁrg gsg%;sgégsgsegg‘{r?ovﬁa e\{/\(l gwd%ﬁe? hg&;&réﬁe tdlaon | ndi cat ed
by the #weol@:B-B in figure 3A; Figure 3Cis a sectional viewin the

di rgection i ndi cat edg; t o) | e £Fh FeSq-a
pers(sapect ive view 019:? %ree or?gg{ag l#ﬁﬂs?raﬁeﬂ%%dgﬁ%ﬁ ﬁ?%‘tﬁgégigé‘%’oi | | ayers
arranged in zi gzag fiaume Hhis auerass-gestional oigw ptthe partefihieadryiceshawe 5 is a
perspec;rjfyd%rg'ggw of an elongated foil fornmed in a plurality of foil |ayers
arranged in zigzag fashion, which foil conprises a heat conducting
material; Figures GASWRPEHE &IRANCA2LGHW i Hi® diesticansicated BY esyEYWSnal
view, respachiduieln; of a nesh-like layer of the device shown in figure 1;
Fi qures 7A-7H show various, steps, of the nethqQd according to the invention;
éu séaliop! view i s &4,

Fi%ures 8-10B show fid¥ieotfsis\A FiReHRHINAGHEDPY theaaTtRAR ce
accor di ggchipfigdre 3aavent i on;
Figure 4 is a perspective view of an elongated foil formed in a
plurality of foil layers arranged in zigzag fashion, which foil comprises a membrane;
Figure 5 is a perspective view of an elongated foil formed in a
15 plurality of foil layers arranged in zigzag fashion, which foil comprises a heat
conducting material,
Figures 6A and 6B show a top plan view and a cross-sectional view,
respectively, of a mesh-like layer of the device shown in figure 1;
Figures 7A-7H show various steps of the method according to the
20 invention;
Figures 8-10B show various views of a second embodiment of the
device according to the invention;
Figures 11 and 12 are cross-sectional views in the directions
indicated D-D in figure 3A of two different embodiments of the device according to
25 the invention;
Figures 13 and 14 show a top plan view and two cross-sectional
views, raspectively, of a device according to the invention.
Like parts are provided with the same numerals in the figures.
Figure 1 shows a device 1 according to the invention, which
30 comprises a number of spaced-apart plates 2, whilst an elongated foil is present
between two opposite plates 2, which foil is formed in a plurality of foil layers
arranged in zigzag fashion. Spacers are disposed between the foil layers. The foil
and the spacers will be explained in more detail with reference to figures 3A-6B.
Sealing plates 3 are arranged around the elongated foil and the



Figures 11 and 12 are cross-sectional views in the directions indicated D-D
in figure 3A of two different enbodi nents of the device according to the
i nventi orwwOBhgumes813 and 14 show a top plan view and tROTNLQ8®/0Se@? i onal
views, respectively, of a device according to the invention. Like parts are
provided with the sane nunerals in the figures. Figure 1 shows a device 1
according to the invention, which conprises a nunber of spaced-apart plates
2, whilst an elongated foil is present between two opposite plates 2, which
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counterflow module or a parallel flow moduie 10.
Figure 3A is a cross-sectional view of the module 10 shown in figure
2, in which the elongated foil 11 and the zigzag foil layers 12,, 12,, 12, ... 12, are
20 clearly distinguishable. The first foil layer 12, is connected to the second foil layer
12, near a first end 13,, which second foil layer is connected to the third foil layer 12,
on a side remote from the first end 13,. Each foil layer 12, is thus connected to a
next foil fayer 12,,, at one end 13, and to a preceding foil layer 12, at another end
13,,. The foil layers are interconnected over a distance L at points spaced from the
25 ends 13, ....13, which distance L is smaller than the distance A between two
opposite ends 13,, 13,. Passages 14, 15 are formed by the foil layers 12, .... 12,
which are not connected near the ends 13,-13,, via which passages the second fluid
and the first fluid, respectively, can flow from the module 10.
Present between the foil layers 12, .... 12, are mesh-like layers 16
30 ' (see also figures 6A-6B), which extend over the entire area of a foil layer 12, ... 12,
The mesh-like layer 16 is formed by two sets of synthetic yarns 17, 18, which each
include an angle of preferably 15° - 45° with the longitudinal direction of the foil
layers. The mesh-like layer 16 forms a so-called spacer.
The yarns 17, 18 are preferably 0.5-2.5 mm thick. The mesh-like



clearly distinguishable. The first foil layer 12, is connected to the
second foil layer 122 near a first end 131t which second foil l|ayer is
connect edwoaotoia1t3Ri rd foil |ayer 123 on a side renote PCOMNIRIW/050443t end
13,. Each foil layer 12, is thus connected to a next foil |ayer 121+1 at
one end 13, and to a preceding foil layer 12,., at another end 13,.,. The
foil layers are interconnected over di stance L at points spaced fromthe
ends 13, ....13mwhich distance L is srmaller than the distance A between
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relatively |l ow presstre drop across
foil layers arranged in zigzag fashion, which foil is made of a membrane foil which is

20 permeable to specific desired substances.

Figure 5 shows another embodiment of a foil 22 comprising a
plurality of foil layers arranged in zigzag fashion, which foil is made of a heat
conducting foil or of a combination of a membrane foil and a heat conducting foil
(see figures 13 and 14).

25 The membrane foil may for example be a hydrophobic PFFE
membrane foil having a thickness of 30-500 ym and a pore size of 0.1-0.45 ym or
another hydrophobic or hydrophilic membrane foil. The heat conducting foil 22 may
be a tri-laminate foil, for example, made up of a metal foil coated with plastic on two
sides, said plastic comprising PET and said metal foil comprising aluminium. The

30 thickness of the PET foil layer may be 12 um, for example, whilst the aluminium foil
may be 37 um thick.

Figures 7A-7H show seven steps of the method according to the
invention, which is suitable for manufacturing the module 10 shown in figure 2 of the
device 1. in the step shown in figure 7A, a first foil layer 12 is positioned on a



| ayer 16. Figure 4 shows an enbodinent of a foil 2 1 conprising a plurality
of foil layers arranged in zigzag fashion, which foil is nmade of a nenbrane
foil whi owoi2s1pairseabl e to specific desired substances. PEIgUReIBssaoWs
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7A-7H are repeated a number of times until a module 10 comprising a desired
number of layers 12, .... 12, with mesh-like layers 16 present therebetween has
been formed. The module 10 is then placed between two opposite plates 10, and the
20 passages 14, 15 are connected to the fluid outlet openings 9 and 8, respebtively.
Located between the ends 13, .... 13,, near the passages 15, are passages which
are connected to the fluid inlet opening 7. In a similar manner, passages located
between the ends 13, .... 13,, present near the passages 14 are connected to the
fluid inlet opening 6. The required seals can be realised by means of a silicone
25 paste, for example.
In the device 1 shown in figures 1-7, the foil layers 12, .... 12, and
the mesh-like layers 16 present therebetween extend parailel to each other and to a
flat plane.
in the embodiments shown in figures 8-10B of a device 31
30 according to the invention, the foil layers 12, .... 12, and the mesh-like layers
present therebetween extend from a central axis 32 of the cylindrical container to
the outer side of the cylindrical container 33 to the outer side of the cylindrical
container 33. In these embodiments, relatively high pressures can be used.
Figure 8 shows a perspective, partially cutaway view of the device



towards the first end 13, during which novenent the foil 27 is unwound from
said roll 26, thus positioning the third foil |ayer 123 on top of the

mesh- | i kewbaymo1188 At the same tinme, the passage 14 i sPCoOmNm9(o504gure 7H)
Then the steps shown in figures 7A-7H are repeated a nunber of tines until

a nodul e 10 conprising a desired nunber of layers 12, .... 12n with

mesh-1i ke | ayers 16 present therebetwgen has been forned The nodule 10 is
then placed between two opposite plates 10, and the passages 14, 15 are
connectqg to the fluid outlet openings 9 and 8, respectively. Located
between the ends 13 .... 13n, near the passages 15, are passages which are
connected to the flThel deviee dpeapmyrises g eylispricalacontainesr 33pawhishes
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connect t opening he required seals can be realised
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t her ebet ween ext end to each other and to a flat plane.
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figure 8ayer9 vy edmpdise & Gioh- deameasxea:reet covductiog el taede prareafodl apki/asi | i cone
ont al n a manner
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present Qwogvvr\ﬁg gtupee 8]c l% whlcﬁ)fm Féyglnsdd hl% Qf?esrna evﬂtérggﬁ{e%ted at the short

sides over the entire distance from the centre to the outer side by means of silicone

paste 52, whilst foil layers 12 present therebetween are not connected at all over the

larger part of said distance, so that passages 53 are formed. To obtain a proper

20 seal, the foil layers are interconnected both near the centre and near the outer edge

and both near the upper side and near the bottom side by means of annular silicone

bands 54, 55. The operation of the embodiment 51 is as follows. The foil layers 12

are formed of a membrane foil, and a first fluid is supplied via the passages 53. The

permeate passes through the foil layers 12 and subsequently flows in radial direction

25 to the central passage 56 and/or the passage 57 located near the cylindrical tube

34. The embodiment 51 is in particular suitable for filtration applications which

require a high pressure, such as reverse osmosis (RO), for example.

Figure 11 shows a cross-sectional view in the direction indicated by

the arrows D-D in figure 3A, in which the foil layers 12 are interconnected over the

30 desired distances by means of a silicone paste 28 on both longitudinal sides. As the

figure clearly shows, the width of the mesh-like layer 16 is smaller than the distance

between the bands of silicone paste 28 provided on either side, so that there is a

small gap 62 between the mesh-like layer 16 and the silicone paste 28. Fiuid flowing

between the foil layers 12 will flow mainly through the mesh-like layer 16. Forces



16 present therein via a central inlet opening 42 and di scharged via the
passages 14. A second fluid is supplied via a space 43 present between the
out er si dwoabiterdBoil | ayers and the cylindrical tube B¢Tadomioseqrar ged
via the passages 15. The foil l|ayers may conpri se a non-perneabl e heat
conducting foil, a nenbrane foil and/or a conbination of a heat conducting
foil with a hydrophobic nenbrane foily, etc. Figures 10A and 10B show

anot her enbodi nent 5 1 of the devi ce% 1 shown in figure 8, in which foil

| ayers r t e entire
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a proper seal ers are I nterconnected near the centre and
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earrows e wdth of
t he neshayeke 12 firmly abut against the mesh-like layer 16.
20 Figures 13 and 14 show another embodiment of a device 71

according to the invention, in which use is made of a combination of a membrane foil

and a heat exchanger foil for the purpose of using the device as a membrane
distillation device.

The foil 72 comprises a non-permeable heat conducting foil 73 and

25 a membrane foil 74. The heat conducting foil 73 and the membrane foil 74 are

interconnected along both longitudinal sides by means of, for example, a 5 mm wide

and 0.1 mm thick a polyurethane solvent-based lacquer 75. Subsequently, a device

as shown in figures 2 and 3A-3C is realised in a similar manner as described above,

with the zigzag foil layers being interconnected by means of silicone paste 28.

30 Following that, recesses 76 extending the entire height of the device 71 are formed

in a number of places in the polyurethane lacquer 75 and the foil 72. The recesses

76 form outlets of a distillate space 77 located between the heat conducting foil 73

and the membrane foil 74. The fiow through the device 71 can take place in a similar

manner as in the device shown in figure 2, except that in addition to that an



| ayers 16 is such that also edges 63 of the nesh-like |layers 16 are
connected to the foil layers 12 upon application of the silicone paste 28.
In use, fwoi2dioidiois8ng bet ween the foil |ayers 12 and thPougNL2009®5mash-1 i ke
| ayers 16 will exert pressure inter alia in the direction indicated by the
doubl e arrow P10. The forces that occur are taken up by the relatively thin
foil layers, but also, to a larger exjent, by the nesh-like |layers 16 and
the silicone paste 28. In this way it is p055|ble to realise a sinple but
very ad

combi nagr oo FpthoiGht AReBior e ETIANG Srrow 14 S ARITENRE Y in e

mesh- I|Id@t!l@l?@%CQB'fpteébemembféﬁéﬁéﬂmwﬂaﬁd the pastes 28, for exanple a
silicone paste. FOrrhdicike 18/ mapHaLe dneRsiond yhiifiirdh, Bakxbiplenc
cross-sectional views own in ures 2, ‘the mesh-1ike ayer 16 is
spaced RPIHS0RSGNM toafps exanmple, 300 x50@ xABP@MYMf or the sake of clarity of
thes figures. In practice the foil layers 12 firmy abut against the
mesh-1ike layer 16. Figures 13 and 14 show anot her enbodi nent of a device 7
1 according to the invention, in which use is nade of a conbination of a
menbrane foil and a heat exchanger foil for the purpose of using the device
as a nenbrane distillation device. The foil 72 conprises a non-perneabl e
heat conducting foil 73 and a nmenbrane foil 74. The heat conducting foil 73
and the nenbrane foil 74 are interconnected al ong both |ongitudinal sides
by means of, for exanple, a 5 nmwde and 0.1 nmmthick a pol yurethane

sol vent - based | acquer 75. Subsequently, a device as shown in figures 2 and
3A-3Cis realised in a simlar manner as descri bed above, with the zigzag
foil layers being interconnected by nmeans of silicone paste 28. Foll ow ng
that, recesses 76 extending the entire height of the device 7 1 are forned
in a nunber of places in the pol yurethane | acquer 75 and the foil 72. The
recesses 76 formoutlets of a distillate space 77 | ocated between the heat
conducting foil 73 and the nenbrane foil 74. The flow through the device 7
1 can take place in a simlar manner as in the device shown in figure 2,
except that in addition to that anadditional flowin the direction
indicated by the arrow P 11 of distillate collected in the distillate space
77 via the menbrane 74 is obtained. The nodul e 10 may have di nensi ons
varying from for exanple,



20 x 150 x 500 mmto, for exanple, 500 x 500 x 1500 mm CLAIMS 1. A device
suitable for treating a fluid, which device conprises an el ongated foil

formed ofwe2plumai3sty of foil |ayers arranged in zi gzagPCasiii2eny/o5au4dir st
foil layer being connected to a second foil layer at a first end, and said
second foil |ayer being connected to a third foil layer at a second end

renote fromsaid first end, whilst s pcers are arranged between said foil

| ayers, characterised in that said spacer conprises a nesh-1ike |ayer,

t hroughopigg fluid can flow in the plane of the mesh-like layer as well as
transversely to the plane of the nesh-like layer. 2. A device according to

claim1, characterised in that |ongitudinal sides of the first foil |ayer
and theqsecond foi IAIa@mg am%bten?&rt%macse?@, obywmaara%vﬁte &u@&@%@taral ong at
| east part of the length A devi ce acCcor to claim1 or

char act elongaigd fRil ffermed Gﬁglﬂ“ﬂél'tblaﬂf foil éﬁé@%ﬁ"ﬁh@eq in é’gzqg)fﬁsm%‘yérf”'&hd t he

seqond {gi laydr¥dihg %Enédﬂé@i&gr%%%@%:“@yépataa BRIt ¥ndS BAG didPsRbRE ¢6ier M ned
distance fromthe first end, |eaving opén a passage, whil st Iong|tud| nal

si des ofayenkeigacanpeqted F° 2 él}}@rm&r'\%vef ﬁéatsﬁF‘P ¢yl TGWH%"P"h?%d irt@ndonnect ed

up to awpféth§padens Qe %nl%@é&tt%t%é‘@%af& %:ﬁl‘#}@ré r&ﬁ‘réd@&:&%ﬁﬂﬂwa@%ad | eavi ng
open a passage. 4. A device accord 8 to claimi1 characterised in

that | oRBRYE:EPRRIISEs aége%'r"'@n'éwo.ﬂrfo %E’P?hafw%ﬁﬁ%&m]”d“i%??{j‘ef"ég?ﬁ on are

connect afbshikk ey enas Wellialé @ranadyérsely o thd fgvd mhémhdlk@gaie(i any one of the
precedi ng cl ai ns, g& acterised in that the nmesh-| ext over

sst anfial |y the htdeviceaPeeording dos gpim IE)@P'“@"‘”SE d'é‘v%g ‘%ﬂﬁ%‘g Eg to any

one of timesmmeemm:mé@rr@d 15186 Culdeibil RYEr ik iblsadormepRYISHOBeaNd fdli ng
transverselx to the ntgl tL#g %H&ﬁ‘ede is present between the first and the

second FBMF ﬂ?@aﬂgﬁsrt nd. 7. A device according to any one of
t he pregedi ng cl ai rmdembaaaedrernlgsted::a:m Mm drleadterided  iayieatdorsgitdibas posed

within a cylindrical .contain | rst cond end extendi ng
' ot apidb ok 26 BT ol RV e e shebhy KgiCake e R e pRTR B £RPBE 7 o
t S i r spacstia poadeterthined distanee feomb thed firsk esd déamhge opgh iansssage, whilst
longitudinal sides of the second foil layer and the third foil layer are interconnected
up to a point spaced a predetermined distance from the second end, leaving open a

passage.
4. A device according to claim 1 or 2, characterised in that longitudinal
20 sides of the foil layers arranged in zigzag fashion are connected to the mesh-like
layer.
5. A device according to any one of the preceding claims,

characterised in that the mesh-like layer extends over substantially the entire area of
a foil layer.

25 6. A device according to any one of the preceding claims,
characterised in that a passage extending transversely to the longitudinal side is
present between the first and the second foil layer near the second end.

7. A device according to any one of the preceding claims,
characterised in that the foil layers are disposed within a cylindrical container, with

30 the first and the second end extending in axial direction, whilst the foil layers extend
in spiral fashion from the first end located near the central axis of the cylindrical
container to the second end spaced some distance from said central axis.

8. A device according to any one of the preceding claims,
characterised in that the foil comprises a membrane foil and a heat-conducting foil,



container to the second end spaced sone di stance fromsaid central axis. 8.
A devi ce according to any one of the preceding clains, characterised in

t hat the woi2b100om38i ses a nenbrane foil and a heat - cond®RCTINIgOMI®SO449hi ch
are interconnected by nmeans of a cenent along |ongitudinal sides thereof,
whi | st recesses are fornmed in said cenent for the discharge of distillate.
9. A nethod suitable for nmanufacturi Ry a devi ce according to any one of the
precedi ng clains, characterised in that a mash I| ke layer is positioned on
a part f n a part
form ngw (g‘g%%lng‘ :ﬁr@ch@derby rgégngs?ft ?cgr?e on s ‘é’lﬁe&?{n?@lagg g{/!g?smv\hl ch
first amdnlWemssﬁ@@mébrmdlm ﬁ%!Q@ﬁ"@ﬂbefiH@'é@Tﬁﬁ%Pfa@SWﬂ*h a first end. 10.
A met hog accor di ng A%&h@a 9 Babi€ WG ASHSRLRAAG i advidd adddfdihd i binf Bhé | ayer

and the second foil layer are interconnected up to a point spaced a

pr edet ecfithe gresiedingnelaints; shptasteriseddn thalda meshvikegaypreis RoSPided PR 211, A
metdod ‘i’:‘éﬁ\%%‘n@oﬁ&é@d’%n%ﬁmﬂ& 2 8t Rfﬂ%ﬁﬂ' éWerQMﬂbﬁrE p%rt%m%n? %\hs%rcéﬁ& eri sed

in that ['ongl tudi nal the first and t econd

vel | as fwbhgemamaémﬁ Gé§a@fm?ﬂé“'fﬁs'§lﬁefl mbéchﬁg?'e@"daw@w ﬁf—‘%?f!f’o Hé%&‘%/ 12 A

met hod %gggﬁgbgg,é&e@wuhgm@st@‘ndcl ains 8-10, characterised in that a nunber
of foil ayers wth nmesh-1ike Iaxers abuttlnr%éthere

A met hod%ccor di ng AdN8iPd ARCOEHING /R SRV R JFIRIAEPES '”IQt ; th%ﬁ'ﬁtog(’?terl sed

in that 4 &Ad |the 08&ddndeFoil sémrbmnwsmohnaaddaumaat acpoiticépaegdf ai |,
whi ch are interconnected by r;‘ig % cenent al ong | ongi tudi nal si des
t i} eof Pregatesningd distance fromthedirstan di NG PPEEARASSAYY t he di scharge of

distill ate. A method according to any one of the preceding claims 8 or 9,
characterised in that the longitudinal sides of the first and the second foil layer as

well as longitudinal sides of the mesh-like layer are interconnected.

“12. A method according to any one of claims 8-10, characterised in that
15 a number of foil layers with mesh-like layers abutting thereagainst are formed.
13. A method according to any one of the preceding claims 8-12,

characterised in that the foil comprises a membrane foil and a heat-conducting foil,
which are interconnected by means of a cement along longitudinal sides thereof,
whilst recesses are formed in said cement for the discharge of distillate.



