1 Arrangenent for passing a first liquid close to a second liquid wthout’

intermxing 5 This invention relates to an arrangenent Phio Fef] X Thg a _

fi liquid to flow close to a second |iqui-d, but w thout being m'xed r

th ith, in order, for exanple, to recover freshwater by distillation of

sea water or to transfer heat froma relatively hot liquid to a relatively

cold liquid. The arrangenent is of a kind which conprises a first nunber of

10 plates intended for the first Ijquid, and a second nunber of plates

i ntended for the second liquid, whtch are | ocated between, but separat- ed’

fromplates in the first nunber of plates. Al plates are well separated
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sea water by |ow tenhbgHidr Wwighout lintemmidiqg e.g. SE-PS 387 927, in

whi ch an arrange- nent is disclosed which conprises a plurality of

pl ang-paral lel. plates, on every first one of which relatively cold
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It is previously known to recover freshwater from sea water by low-
temperature distillation, see e.g. SE-PS 387 927, in which an arrange-
ment is disclosed which comprises a plurality of plane-parallel plates,
on every firstone of which relatively cold freshwater flows and on

20 every second one of which relatively warm, solar-heated sea water flows.

It is necessary that the plates with sea water and, respectively, fresh-
water flow thereon are separated.from each other, in order to prevent
intermixing’of:the two flows. The said patent specification describes
distance members, which consist of grooves turned.upside down, and it

25 also describes special means for distributing the liquids to the

different plates and corresponding collecting means.

The object of the present invention is to provide devices of the afore-
mentioned kind but so modified that a higher efficiency may be
achievable through a simplified and more compact construct:.on

30
According to the present invention there is provided an

arrangement for permitting a first liquid to flow close to

a second liquid, but without being intermixed therewith,

comprising first and second pluralities of platés intended
35 for the first and second liquids respectively, the plates



2 of the two series being nutually intercalated, all plates being/s at ed
fromthe adjacent plate(s) by separating pieces |ocated bet ween e and |
wher€i-n each separatlng pi €ce conprises three parallel plate-formelenents
and a 5 frame which extends around them said three elenents being: (a) an
outer porous and hydrophobic plastic di.aphragmw th a void radius such that
liquid watetr cannot pass through the pl ast#c di aphragm at the hydrostatic
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30 Between thensai q ol ellidhne Wit idutls WWwIlids) ffr Watlgs, 11, a second

plurality of plates 12 and “separating pieces 13 are | ocated. The drawing
shows only onanpémbedikentrmf pthe elriventibrriel bkprewibegdeseribad imut in

reality thesesalRep 82 wivARIEePéndd) 85 theldccolBhffingYar®angs Ofin which

- Fig. 1 schematically shows the location of plates and separating
pieces relative to each other amdsupply and discharge means,

- Fig. 2 is a sectional lateral view of a separating piece,

- Fig. 3 is a front view of a portion of a distance network comprised
20 in a separating piece, and _ '

- Figs. 4, 5, 6 are ffon: views of the frame configuration of a separat-
ing piece, of a—plateof a first group of ﬁl'ates and of a plate of a

second group of plates.

25 The arrangement accbrding to Fig. 1 comprises a plurality of plates
prior to their mechanical assembly to one uqit. An outer plate 10 includ-
es a first supply means 101, a second supply means 103, a first discharge
means 104 and a second discharge means 102. A second outer plate 14
includes corresponding supply means 141,1&3 and discharge means 144,142,
30 Between the said outer plates a first plurality of plates 11, a second
-plurality of plates 12 and separating pieces 13 are located. The drawing
shows only oné plate 11, one plate 12 and one separating piece 13, but
in rgaJity'there are a great number 6f plates 11, which by means of
separating pieces 13 are spaced from an equal number of tightly abutting
35 plates 12. |

As appears form Fig. 2,-a separating piece 13 comprises a frame 130 -

about plate-shaped mutually plane~parallel partial pieces, viz. an outer



» separating pieces 13 are spaced froman equal nunber of tightly abuttihg-35

pl ates-12. As appears formFig. 2, a separating piece 13 _conprises a frane

L3 \about pl at e-shaped nutual Iy plane-parallel partial pieces, viz. an

ig;é .. '3 porous hydrophobic (water repellant) plasttc diaphragm 21, an
¢r- nediate distance network 22'of plastic and an outer thin plastic foi

23. The franme 130 includes in its-upper portion inlet holes 1301 for air

and in its lower portion outl et Hholes 1302 for water. 5 The pl astic
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50 wadiemaftwiehierthegpngs 2 godk ¢Mance 15 = 2 to 4nm The plastic foil 23 .
consi sts of polyethylene and has a thickness of about 0,1 nm As appears
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space defined by franme and intended _for the partial pieces 21,22, 23.
Fi g.The natyRek 43
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t he f
81 At icknesindf i ahayti h Wa2d™ri 288 Hheuexrensjonrofpithtes. Said
plEceosHRTr BfsS 221 Perdpendtcull 191y toh theiver brcalg Bt ipdse 824 5%, d8a¢113 "and 114
in 5h§ egi hery of the franme. 25 Two of said holes, viz. the holes 111 and
114, *Hhave ‘cOhmection to a depres- sion (recess) 115 extending over a |arge
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between the_veriical strips 222 preferably is chosen to be about 20, for
example the cross-strip distance = 50 mm, and the vertical strip distance

15 = 2 to 4mm.

The plastic foil 23 consists of polyethylene and has a thickness of about

0,1 mm.

As appears from Fig,k, the frame 130 for a separating piece 13 is provided
with four through holes l3l,132,l33,13§. These holes have no connection to

20 the space defined py the frame and intended for the partial pieces 21,22,
23. |

Fig. 5 shows a plate 11 comprised in said first plurality of plates. Said
- plate consists of a frame 110 with four through holes 111,112,113 and 114

R4

in the peribhery of the frame.

25 Two of said holes, viz. the holes 111 and 114, have connection to a depres- -
sion (recess) 115 extending over a large part of the plate, while the re-

maining hples,112,113 have no such connection. o ~

.Fig. 6 shows a plate 12 comprised in said second'plurality of plates. This
plate consists of a frame 120 with four through holes 121,122,123,124 in
30 the.periphery of the frame.

The holes 122 and 123 have connection to a depression ih thé plate, while

the holes 121 and 124 have no such connection.

The plates 11 and 12 are identical relative to each other, but so turned

in relation one to the other that holes 122,123 with connection to the



Fig. 6 shHows a plate 12 conprised in.said second plurality of plates. This

pl ate consists of a frame 120 with four through holes 121,122,123 hn 30 .
the periphery of thé frame. The hol és 122 and 123 have connectioffto
depression jn the pfate,” while the holes 121 and 124 have no sudh

connection. The plates 11 and 12 are identical relative to each r, byt

so turned i'n relation one to the other that holes 122,123 with connectio
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has the objtdeo qfofms@wdae' bn dsust Jagionewofethe sere watephr agm 21 and the
plastic foil 23. The plastic foil 23 has the object to act as congensatlon
surface. DUdetRPTPH® *TYSE?P“PHE& PdA%tis dianhgagy éﬁh'rsa AratedPRIveRR aPLRYS ¢ foi |
23 15 incl udefémehéivarnea wedewosrnd 2Re (diseancanNnétivork&2) andl hdst theheltject  to
~condensa- .tion, L& t he Water vapour is condensed out
whi ch ha%orf’tf’r@o%ttg%tp%ss?% ?ﬁen\%/\g'r'\r%@ #'&r side nor with the cold water side.

This inpli eﬁ,e'éi"sl%h&ch% vork gt hQQtJnethﬁ \é@r{a messm.arbq{,ttme% Ghat er

side can be ch Sea water. he desi gn of
separating dpPE’UégmtﬂeP%d |t§erRJ‘a|‘Fl=ﬂ< fPhstt' he pI astic di aphr agm is deplet- ed

of air and al | .l ed wi g 1;|Cf0|| 23
shal | be so fi:‘at ﬁ !('5 ﬁ%&br'?)ﬁt ﬁga?': ggq‘ﬁ? %'bsr?tb% s&ﬁcﬂfct ed away by
the cold lig, gﬁ ﬁ?m [:]Ofém%ems%ea&fapwdmnﬁ anBCtHeOpladtic ORidi #pd when

the foil |s
15 include the dlstance network 22 (| e. an air gap), a detached condensa-

tion chamber is formed where the water vapour is condensed out which
has no contact with the warm water side nor with the cold water side.
This implies in principle'that both the warm water side and the cold
water side can be charged with sea water. Owing to the design of the

20 separating piece, there is no risk that the plastic diaphragm is deplet-
ed of air and entirely o} partially filled with liquid. The plastic foil
23 shall be so thin that thé condensation heat easily can be conducted
away by the cold liquid. A uniform water contact against the foil is

obtained when the foil is dull finished.



‘5 CLAIMS: 1. An arrangenent for permtting a first liquid to fl ow cl dse.
to a second liquid, but Wf%heu%—berﬁg—rnter—-S m xed therew th,

conp g first and secon pl at es |ntended for t he first g_;
and | i qui ds respecti !ﬂ Mlmi{g of the two series being

mut ua ntercal ated, all arated from the adjacent

pl at e by separating pieces Iocated 10 bet ween them and wherein each

separating pirece conprises three parallel plate-formelenments and a fnggg
whi ch extends around them said three elenents being: (a) an outer porot8s
and hydr ophobi c plastic diaphragmwi th a void radius such that I'iquid water
cannot pass 15 t hrough the plastic diaphragmat the hydrostatic pressures
prevai | iSIRIME % he arrangement, while passage of water vapour is possible;
(b) an internedi ate di stance network of plastic and (c) an.outer plastic

foil; id f b fi hol
fglr ai ?65‘ ndrpfaﬂeagqa r e'e\é:tgn Vé{i;] ﬁﬁf) W hfeﬁes f‘wfc5 % .|.n O\,,Avn o e
ar r angerfdmvw aslaks iteed i seadnd rﬁllqumer!am witheat dsing asmte;rm aphr agm has
voi gs V"'ﬂﬂé@@ﬂef’!vﬁ@ﬂ‘ fz%suf@”ﬂfr (dh %ﬁoﬁé‘?ﬂdf&?ﬁ@&é‘etmrk has

a thickness of onsists of verti ps, and cross- strips

per pendl%lmtt%rléﬁﬁnqqé Q‘?‘bs"s*!ﬂ rfiestheang secopd| JigwidSardly directed - -
and projrdEgeet iydiy OtJhéTT@ﬁﬁré?@fKt oxm@r&syot@eﬂ@s\r@éim@al strips; and the

* - .
e b s o b leds AT Boderi s F berein the .
pl ates ddhesadjdcet platelrorhy Bepatating pieces located
10 between them, and wherein each separating piece
comprises three parallel plate-form elements and a frame
which extends around them, said three elements being:
(a) an outer porous and hydrophobic plastic diaphragm
with a void radius such that 1iquid water cannot'pass
15 through the plastic diaphragm at the hydrostatic
pressures prevailing in the arrangement, while passage
of water vapour is possible; (b) an intermediate
distance network of plastic; and (c) an outer plastic
foil; said frame being provided in an upper region with
20 inflow holes for air, and in a lower region with outflow ’
' holes for water. ' '

2. An arrangement as defined in claim 1, wherein the
porous plastic diaphragm'has voids with radii within the
235  range 2 to 5 pm; the distance network has a thickness
of 1 to 2 mm and consists of vertical strips and cross-
strips perpendicular thereto, the cross-strips being
slightly downwardly directed and projecting 0.5 to 1 mm
perpendicularly to the vertical strips; and the plastic
- 30 foil has a thickness of 0.1 mm and consists of poly-
ethylene,

3. An arrangement as defined in claim 1, or claim 2

whereip the plates of said first and second'plurelities.
35  each comprise a frame with four through holes in its

periphery, two of which holes communicate with a



35_ each conprise a frame with four thraugh holes in its periphery, two of
rﬂy@hlholesmﬁprnunLgate with a - depression extending over a |arge part of
~the plate, while t e two renaini pg the plates in the second
|’0‘I-.1J_ral ity being oriented so that Tﬂl‘mmmﬂ"““n g hol es thereof arex{n
register with non-communicating hole§ jh the First plurality of prat
vice versa; and wherein the frames of the separating pieces are -( \ ¢
with four through holes which correspondéto the holes in said twe
pluralities of plates; and wherein, in use, the two pluralities of plates
wth internediate 10  separating pieces re nechanL%aIL Qeld
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and fl¥st Qgtf|QH&mBaeﬁefewoaréha§hihﬁqu?desoﬂﬁrnbcatthg pilakeseipethieve
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second 15 i nf PBGP aﬁé“gﬁg1%308ﬁan8ugfﬁgﬁ?%gaﬁ§ ?gFEgtggcgﬁﬁhﬁﬁaﬁ?Sqng
connugic?tin? whbhesesphecebfeanresnoktegastecomithi pan-ggmmundsatinghe
second pluralit pl at . AN LRGN Mabilsi ' .
Tauid fo 20 FpasecilsEhe,tirsbpRiEATIETRE, placaS, Tabia $1cd bersh;
substantial | y asndewbenedpstshebfgameshofetbeesePardting Riecesugfteated in
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ah 25 arrangenent according tog ané prﬁcedln .cl ai Ih text _af the .
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- 2 to form a liquid-tight unit, there being first
inflow means and first outflow means for a first liquid
communicating with respective ones of said communicating
holes in the first plurality of plates; and second

inflow means and second outflow means for a second

liquid communicating with respective ones of said

communicating holes in the second plurality of plates.

15

4. An arrangement for permitting a first liquid to
flow close to a second liquid without intermixing
substantially as herein described with reference to and
as illustrated in the accompanying drawings.

20

S. Apparatus for water distillation comprising an

25 arrangement according to any preceding claim.
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