W2013/ 021005 Absorption refrigeration machine The invention relates
to an absorption refrigeration nachine having an 5 evaporator for
evaporating a refrigerant while absorbing heat froma refrigerant
agent circuit and having an absorber for absorbing the refrigerant
vapor by tﬁggg@pg I@é@d | ow-refrigerant working substance pair. 10
I n such an sorption refrigeration nachine, the working substance
pair as a rule conprises a saline solution as well as the
refrigerant, with in particular LiBr and water having proved

t hensel ves. LiBr sol utions are, howev in partlcular hi ghly
corrosive in the pr esence ARSO5R ’é%hre‘%&ﬂﬁ"é&{%hﬂ%ﬁ’ H§sor pti on
refrigeration machines of the initially naned 15 ki nd have previously
only been operated as closed plant, wherein in the normal case the
evaporate and the absorber are acconnndated in a first housing in a
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stainless ste ave to be use n practice~to avoi
corrosi on.paim addition, there is the fact that the saline solution
has previously been 25 trickled in via pipes and has cone into
contact with all conponent, in particular housings and pi pes.
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uses over which _the worKking nedluni water or the saline solution, is
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t he pi pes, however, e pastianlar highly corrosive in the presence of oxygen.
Consequently, absorption refrigeration machines of the initially named
15 kind have previously only been operated as closed plant, wherein in the
normal case the evaporate and the absorber are accommeodated in a first
housing in a vacuum at a pressure stage pl and a desorber for the
desorption of the refrigerant from the high-refrigerant working substance
pair and a condenser for condensing the refrigerant with subsequent
20 expansion are accommodated in a further housing in a vacuum at a
pressure stage p2. The vacuum, which is usually below 100 mbar,
admittedly brings about a low oxygen partial pressure. High-alloyed
stainless steels nevertheless have to be used in practice to avoid corrosion.
In addition, there is the fact that the saline solution has previously been
25 trickled in via pipes and has come into contact with all component, in

particular housings and pipes.

Previously, predominantly horizontal bundled tube apparatus have been
uses over which the working medium, water or the saline solution, is

30 distributed via perforated bottoms. The water and the saline solutions



always to work with mass flows which are |arger than the m ni nmum
gquantities required for the ideal exchange of heat and substance. 5
It is the substantially the underlying object of the invention to
provi de an inproved absorption refrigeration machine of the initially
nanmed kind with which the previously ti oned di sadvant ages have
been elimnated. In addition, a so-called open absorption
refrigeration machi ne should also be 10 able to be realized in which
concentrated saline solution is supplied to the process fromthe

out side by the system boundary and diluted saline solution is guided
to the outBawete et the ripey epopieisliata ensysg a geod eangisbphheghand
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conprises at | east one. e oration.unit havi a refrigerant agent
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boundeds by a heat - conductive, vapor-tight and liquid tight wall and

20 having at | east one refrigerant agent channel adjacent to the
heat - condlfdsithe spdistantiallathe gnslerlyng pbjacs fof ithe dayrntiam e provide an
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channel adjacent to the heat-conductive wall to which absorption
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its side dabpogeibropifigeiaidheamdudahe onibylhaskiteeheadomprise the evaporator
and the absorber and not also a desorber and a condenser.
15
This object is satisfied in accordance with the invention in that the
evaporator comprises at least one evaporation unit having a refrigerant
agent channel flowed through by the refrigerant agent, at least partly
bounded by a heat-conductive, vapor-tight and liquid tight wall and
20 having at least one refrigerant agent channel adjacent to the heat-
conductive wall and acted on by the refrigerant, said refrigerant agent
channel being separated from a vapor space on its side disposed opposite
the heat-conductive wall by a vapor-permeable, liquid-tight membrane
wall and in that the absorber comprises at least one absorption unit
25 having a coolant channel flowed through by a coolant, at least partly
bounded by a heat-conductive, vapor-tight and liquid-tight wall and
having at least one absorption channel adjacent to the heat-conductive
wall to which absorption channel the concentrated, low-refrigerant

working substance pair is supplied and which is acted on by refrigerant



Due to this design, the absorption refrigeration machi ne can be
designed 5 at |east partly as a nodular flow system having a
plurality of frane elenents, with the different functional units such
as in particular a respective refrigerant agent channel, a respective
refrigerant channel, a respective cool apt channel and a respective
absorption channel each being able to be provided in the formof such
a frane elenent. The franme 10 el enents can be provided with web
structures via which they can be connected to one another in
particular for form ng a respecting evaporation unit and a respective
absor pt i onvVaRRt IromhEhg Yaper spasfeYifs FaPOleREFedhlsy Higuidmbight Aaembegnen
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provided wth "a spacer, 1 n partrcu r i ke 15 spacer, i ch
can in partiuclar be provided at at |east one side with a respective

functional _surface for. forpng a respective channel,. said functiongl
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di sposed side, etc. In particular a respective evaporation unit and a
respect i veCbsesipd ite wngmnothgn inadeatealpedos forming3d resrReting of such
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by a membrane.

20 The absorption refrigeration machine can therefore in partiuclar be at
least partly made up of frame elements which can comprise applied
functional surfaces in the form of a film or membrane. For example the
following types of frame elements are conceivable: a frame element
provided at both sides with a heat-conductive film; a frame element

25 provided at one side with a vapor-permeable, liquid-tight membrane wall;
a frame element having a heat-conductive film on the one side and a
vapor-permeable, liquid tight membrane wall on a further side, in
particular an oppositely disposed side, etc. In particular a respective
evaporation unit and a respective absorption unit can advantageously be

30 made up of such frame elements.



Since the different channels, including the heat-conductive,
vapor-tight and liquid-tight walls or the vapor-perneabl e,

i quid-tight menbrane 15 walls, can exclusively conprise plastic, a
so-cal | ed open absorption refrigeration nmachi ne can al so be realized
wi t hout probl em which can only conprise4the evapor at or and the

absor ber and does not al so have to conprise a desorber and a
condenser. Wth such an open absorption refrigeration machi ne,
concentrated saline solution, in particular LiBr 20 solution, can be
supplied to the process fromthe outside via the system boundary and
di luted saline solution or LiBr solution can be conducted to the
out si de vi I . J ctl :
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its partial pressure 25 ca? b% all owed on the use of plastics. This

woul d r esufemrRranfeva s Baienbn gomat Bf- of the plant on the

previogysly customary use of steel. A respective open absorption
refrigeration machine can therefore only conprise the evaporator and
t he absor bemagi theosaling guysiope tho refigggasbagents dhe rairigerant the
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whi ch, for exanple, waste heat is present. A storage operation
conpri si ngswiaeekavg compbrtebnweticddvishlider mabsadlows.i s, for exanpl e,
al so possible with such open systens. 10 The evaporator preferably
conprises a plurality of evaporation units. It is in particular also
of advant agidef tHehdiffebattr deintespiricheding fHeihedt-tyndictaks eapbi-aight
units and liquid-tight walls or the vapor-permeable, liquid-tight membrane
15 walls, can exclusively comprise plastic, a so-called open absorption
refrigeration machine can also be realized without problem which can only
comprise the evaporator and the absorber and does not also have to
comprise a desorber and a condenser. With such an open absorption
refrigeration machine, concentrated saline solution, in particular LiBr
20 solution, can be supplied to the process from the outside via the system
boundary and diluted saline solution or LiBr solution can be conducted to
the outside via the system boundaries. Corrosion can practically no longer
take place due to the exclusive use of plastics. Oxygen which is dissolved
in the concentrated saline solution in accordance with its partial pressure
25 can be allowed on the use of plastics. This would result in the corrosion

and destruction of the plant on the previously customary use of steel.

A respective open absorption refrigeration machine can therefore only
comprise the evaporator and the absorber without a desorber or a

30 condenser, with the evaporator and the absorber being able to be



15 I n accordance with an advant ageous practical enbodi ment, at | east
one evaporation unit is provided which respectively has at sides of
the refrigerant agent channel a refrigerant passage which is separate
fromthe refrigerant agent channel by a heat-conductive, vapor-tight
and liquid-tight wall and which is sepagated fromthe vapor space at
its side disposed 20 opposite the heat-conductive wall by a
vapor - perneable, |liquid-tight menbrane wall It is in particular also
of advantage when at | east one absorption unit is provided which

respectively has af . at .least two tual | osite sides of .25 the
Coolant onaNRRTAHaEY SR 6 SORFEA FHER T B R S Db Do PR,
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wal | and which s acted on_ by vapor fromthe vapor space via a vapor-
per meabl e, refrigarant agant andbre aenogniratsdosalgeaiselutions isipgetighlagosed
opposite t - ti The .p re | e 0f: e
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ref ri ge8 ansaligesbliaior ban hakte plardaich idiferevapocatiorght watich, for example,

liquid-tight wal]l in the refyrigerant channel of a respective
evapor at i o agH feahnts PlFﬁSEHE'a‘%égoréﬁFé?pser?ﬂ?BL?Qﬁ“l?lﬂ%mg i EtRabl e,
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absorption channel of a respective absorption unit is acted on by

vapor. Thes¥sigpi-at or and the absorber can, as already nentioned, be
acconmodated in a conmon housi ng conprising the vapor space. 10 In
accordance with a preferred practical enbodi nent of the absorption
refri ged at Tha evapbiater ipfefeegiolydamprivts A glhealityverdviapdration espgct i ve
evaporation unit and a respective absorption unit are alternately
provided for form ng an integrated evaporator/absorber unit in a

consecuti VR j$3n e aeiealso ¥ a%lvﬁhﬁt'é%é ifithe %‘bs%i‘@&%&rhkﬁ@eé'&dplurah of
absorption units, wherein a respective palir of directly consecutive

evapor at i oabserptwissvngsi on units and/ or absorption units and
evaporation units preferably having nutually facing, vapor-perneable,
| i quid-tight nmenbrane walls.

15 In accordance with an advantageous practical embodiment, at least one

evaporation unit is provided which respectively has at sides of the

refrigerant agent channel a refrigerant passage which is separate from the

refrigerant agent channel by a heat-conductive, vapor-tight and liquid-

tight wall and which is separated from the vapor space at its side disposed
20  opposite the heat-conductive wall by a vapor-permeable, liquid-tight

membrane wall.

It is in particular also of advantage when at least one absorption unit is
provided which respectively has at at least two mutually opposite sides of

25 the coolant channel an absorption channel which is separate from the
coolant channel by a heat-conductive, vapor-tight and liquid-tight wall
and which is acted on by vapor from the vapor space via a vapor-
permeable, liquid-tight membrane wall provided at its side disposed
opposite the heat-conductive wall.

30



20 As stated, the absorption refrigeration machine can in particular
al so be designed as a so-called open absorption refrigeration nmachi ne
W t hout a desorber and wi thout a condenser. In accordance with an
alternative expedi ent enbodi ment, the absorption refrigeration
machi ne can, however, also conprise a dgsorber for the desorption of
the refrigerant 25 fromthe high-refrigerant working substance pair
and a condenser for the condensation of the refrigerant by neans of a
subsequent expansion. During the absorption, the refrigerant vapor
formed in t e evaporation can be absorbed g%%ﬁﬁe congent atgd
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t ake plmcemeinbra0 whildAtdded vapehspass viafhRidove ghsdigeioanthsohelt dfan
comi ng fromthe desorber can he cooled in the solution heat

exchanger , '&APERLVE 8 bRPERLIoR Myl a6ted <) BY V8R%Ent ering into the
desorber being able to sinultaneously be pretreated. The energy 10
requi renent for the desorption of the refrigerant in the desorber is
reduced byThaechaposdbuandrtheesitscehehaageas alreadyooedtinnedwbeh a
preferred gractic e nent of the.absorﬁLion gffrigeration

o
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at |eagy one desorption unit having a heating agent channel fl owed
t hrough by a heatjng agent and bounded at_ | east partl

by a )

heat - condubt pgeerdanes With gnpredeidediryartcal @ﬁbovlanpnhﬂgt%?rbwrﬁ@nat
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condengat | gf-abigeindi\GfOpRurele) anévaiatioh dd@wedofitictuamity wiheein a
cool ant and bounded at |east partly by a heat-conductive, vapor-tight

and |i qui draspgrtive@eir eindirpehly fenagcytavgsevaporation and absorption units

and/or absorption units and evaporation units preferably having mutually

facing, vapor-permeable, liquid-tight membrane walls.

20 As stated, the absorption refrigeration machine can in particular also be
designed as a so-called open absorption refrigeration machine without a
desorber and without a condenser. In accordance with an alternative
expedient embodiment, the absorption refrigeration machine can,
however, also comprise a desorber for the desorption of the refrigerant

25 from the high-refrigerant working substance pair and a condenser for the

condensation of the refrigerant by means of a subsequent expansion.

During the absorption, the refrigerant vapor formed in the evaporation can
be absorbed by the concentrated, low-refrigerant working substance air

30 coming from the desorber. The solution heat becoming free in this process



25 one condensation channel which is adjacent to the heat-conductive
wal | and which is acted on by vapor fromthe further vapor space via
a vapor-perneable, |liquid-tight nenbrane wall provided at its side

di sposed opposite the heat-conductive wall. 8 It is also if
advantage if the condenser conprises a plurality of condensation
units. 5 At | east one desorption unit is expediently provided which
respectively has at at least two nutually opposite sides of the
heati ng agent channel a desorption channel separated fromthe heating

agent channel b eat -conductive apor-tight and liquid-tight wall
e wh o e Bulte AR OIS HhE aite et afsin the 2bSoppileh Brasehs: st
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| i quid-tight nmenbrane wall. is in particular also of advantage

when at | eBaw inridiecderdehnener eRPelii i s provi ded which respectively
has at at |least two nutually opposite sides of the coolant channel a
condensati on channel which is separated fromthe 15 cool ant channel
by a heat - Adnsghitatansfer Vaptiie ¢ddiliig afithd hat)ilowt teffifensaitlwarkingtpiath i s
acted on by vapor fromthe further vapor space via a vapor-
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m
both in the first” vapor space and in the further vapor space, wth
t he pressus@uitiont heatf exchieagevapith thsasighpraffigerasitysabeting drderag intmn

in the first ok _space. The evaporator gnd the. absorbgr, on the one
nand, _and (i I000Beb B 8o Be HER ey begERateinhe rifed 5 o
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vapor space and the further, vapor space respectively. 9 integrated
desor ber/ cEﬁ?ﬁJ&%‘eﬁ’y SHER 8 selytiopnaeat g% fangement of a plurality
of desorption and condensation units, with a respective pair of
directly consecutive desorption and condensation units or
condensat i bhasew ddese with enprefénrsd pretgcalbdémbhdiment aiitheaabsorfpionng
vapor- per rrpe%qlggfation machine in accordance with the invention, the desorber
15 comprises at least one desorption unit having a heating agent channel
flowed through by a heating agent and bounded at least partly by a heat-
conductive, vapor-tight and liquid-tight wall and comprises at least one
desorption channel which adjoins the heat-conductive wall, which is acted
on by the high-refrigerant working substance pair and which is separated
20 from a further vapor space at its side disposed opposite the heat-
conductive wall by a vapor-permeable, liquid-tight membrane wall,
whereas the condenser comprises at least one condensation unit having a
coolant channel flowed through by the coolant and bounded at least partly
by a heat-conductive, vapor-tight and liquid-tight wall and having at least
25 one condensation channel which is adjacent to the heat-conductive wall
and which is acted on by vapor from the further vapor space via a vapor-
permeable, liquid-tight membrane wall provided at its side disposed

opposite the heat-conductive wall.

30 The desorber preferably comprises a plurality of desorption units.



5 liquid-tight nenbrane walls. A common cool ant circuit can be

provi ded for the absorber and the condenser. 10 The different
channel s of the desorber and of the condenser, including the

heat - conducti ve, vapor-tight and liquid-tight walls or
vapor - perneable, liquid tight nenbrane galls bounding them can again
conprise plastic. The desorption and condensation units can in the
sane way as the evaporation and absorption units advantageously again
be formed by 15 respective franme el enents of the previously naned

ki nd conprising at |east one filmand/or at |east one nenbrane, wth
at least these frane el enents preferably exclusively conprising

plastic. Thesidl¥§tddBhnthsd ifideSd RNk chihpR¥a e@?hﬁ*élity%_f the
following with 20 reference to enbodi nents and to the draw ng; there
are shown tendénsstion ynitsa schematic representati on of an exenplary
enbodi nent of an absorption refrigeration nmachine conprising an
evaporat or, an absorber, a desorber and a condenser. 25 Fig. 2a

schemat3 ¢ pt sanstiotw ddsopfivhtineit iexepedianyly eirboitiedewhicH rédpectively has
absorption refrigeration nmachi ne which_essentially differs fromthat
of Fig. 1 #hatleasttWe Biipslnrepositesidassitberncating ageel SRANBHR t he

condenser SQQ}P@BEEP&H%& Wi-Bldd Yol thelHe SYAPALeht BAaHALT By a heat-
absorption units, desorption units and condensation units;
conductive, vapor-tight and liquid-tight wall and which is separated from
the further vapor space on its side disposed opposite the heat-conductive

10  wall by a vapor-permeable, liquid-tight membrane wall.

It is in particular also of advantage when at least one condensation unit is
provided which respectively has at at least two mutually opposite sides of
the coolant channel a condensation channel which is separated from the
15 coolant channel by a heat-conductive, vapor-tight and liquid-tight wall
and which is acted on by vapor from the further vapor space via a vapor-
permeable, liquid-tight membrane wall provided at its side disposed

opposite the heat-conductive wall.

20 There is preferably a vacuum both in the first vapor space and in the
further vapor space, with the pressure in the further vapor space

preferably being larger than in the first vapor space.

The evaporator and the absorber, on the one hand, and the desorber and
25 the condenser, on the other hand, are preferably accommodated in two
separate houses comprising the first vapor space and the further vapor

space respectively.

In accordance with an expedient embodiment, a respective desorption unit

30 and a respective condensation unit are provided alternately for forming an



Fig. 3a schematic plan view of an exenplary enbodi mrent of a so-
5cal | ed open absorption refrigeration nmachine without a desorber and
W t hout a condenser; Fig. 4a schematic plan view of an exenplary
enbodi ment of an absorption refrigeration nachine with an

I ntegrated 10evaporator/absorption unitgand an integrated

desor ber/condenser unit; and Fig. 5a schematic plan view of an
exenpl ary enbodi nent of a so- called open absorption refrigeration
machi ne wi t hout a 15desorber and w t hout an condenser and mﬁth an

nt egr at ed. eva tpr/absorber, unit in.accordance, with Fi Fi
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A common coolant circuit can be provided for the absorber and the

condenser.

10  The different channels of the desorber and of the condenser, including the
heat-conductive, vapor-tight and liquid-tight walls or vapor-permeable,
liquid tight membrane walls bounding them, can again comprise plastic.
The desorption and condensation units can in the same way as the
evaporation and absorption units advantageously again be formed by

15 respective frame elements of the previously named kind comprising at
least one film and/or at least one membrane, with at least these frame

elements preferably exclusively comprising plastic.

The invention will be explained in more detail in the following with

20 reference to embodiments and to the drawing; there are shown in this:

Fig. 1 a schematic representation of an exemplary embodiment of an
absorption refrigeration machine comprising an evaporator,
an absorber, a desorber and a condenser.

25

Fig. 2 a schematic plan view of a further exemplary embodiment of
an absorption refrigeration machine which essentially differs
from that of Fig. 1 in that the evaporator, the absorber, the

desorber and the condenser each comprise a plurality of



25 refrigerant agent channel 26 flowed through by the refrigerant
agent 16 and bounded at |east partly by a heat-conductive,

vapor-tight and liquid-tight wall 24 and conprises a refrigerant
channel 28 which is adjacent to the heat-conductive wall 24, which is
acted on the refrigerant 14 and which ig separated froma vapor space
32 at its side disposed opposite the 11 heat-conductive wall 24 by a
vapor - perneabl e, |iquid-tight nmenbrane wall 30. The absorber 18
conprises at |east one absorption unit 18 having a 5 cool ant channel
38 flowed through by a cool ant 34 and bounded_at({east_ artLéﬁb a
heat - conduct i ve, vapdRPPTAIT AFdts, BRIPEREGR MritHadeserr ity v ‘?‘%dat

| east one absorptionghapagkoAQ:Nfé.ch is adjacent to the

heat - conductive wal | 36, to which the concentrated, |owrefrigerant
wor ki ng substance pair 22 is supplied and which is acted on by

refrigerant. vapor 10 20 fromthe vapor .space via a vapor.-per bl e,
| Caut St G Banbr arb Sl Hife AL R FRohRel SRR
the hed - conducti ve gaglletl cifen dBSorptiRROFcltigératdrafthdhige ahgaskes 18
are accommodated in a common housi ng 44 conprising the vapor space

32. 15 In the preserflesgske, apf vitlpdh CPBACRESS | ger ati on machi ne 10
further conprises a desorber 46 for the desorption of the refrigerant
fromthe high-refrigerant working substance pair 48 and a condenser
50 for theFigpAdensatd scharhatiheplarfvidwgef ant exemplari esulysdqmeritof an

expansion. 20 The desorber. 46 conpri.ses at. | east ,one.desorptjion unit
46' having a heatind ﬁgﬁﬁo Hﬁﬁﬁ%&a gnﬁpﬁﬁgﬁuﬁYHQﬁﬁﬁﬂ¥ﬁ?55ﬂ%gating

agent ikp and boundedvabol£@syabsorpdioh RiitatPah-iaesduedd ve,
vapor-tight and liquid-tight wall 54 and having at 1east one

desor pti on channel S¥sapbenf cogdgapeicenit; a8dt o t he heat - conducti ve
wall 54, which is acted on by the high-refrigerant working substance
pair 48 and which is separated froma further vapor space 62 by a
vapor - per nBghlse, |i quschdmght plentviame! aal ¢xdplany icnsbedideerdi afposed
opposite the heat- Coc%%(c‘itéﬁle% gggg))rrp%%% },e\lq'll'iigelﬁa%on machine without a

15 desorber and without an condenser and with an integrated

evaporator/absorber unit in accordance with Fig. 4.

Fig. 1 shows in a schematic representation an exemplary embodiment of
an absorption refrigeration machine 10 having an evaporator 12 for

20 evaporating a refrigerant 14 while absorbing heat from a refrigerant agent
circuit 16 and having an absorber 18 for absorbing the refrigerant vapor

20 through the concentrated, low-refrigerant working substance pair 22.

The evaporator 12 comprises at least one evaporation unit 12' having a

25 refrigerant agent channel 26 flowed through by the refrigerant agent 16
and bounded at least partly by a heat-conductive, vapor-tight and liquid-
tight wall 24 and comprises a refrigerant channel 28 which is adjacent to
the heat-conductive wall 24, which is acted on the refrigerant 14 and

which is separated from a vapor space 32 at its side disposed opposite the



12 The condenser 50 conprises at | east one condensation unit 50
havi ng a cool ant channel 66 flowed through by a cool ant 34 and
bounded at least in part by a heat-conductive, vapor-tight and
liquid-tight wall 64 and having a t |east one condensation channel 68
which is adjacent to the 5 heat-conductjiive wall 64 and which is acted
on by vapor fromthe further vapor space 62 via a vapor-perneabl e,

i quid-tight menbrane wall 70 provided at its side disposed opposite
t he heat-conductive wall 66. A respective vacuumis present both in

the first yapor space 32 and in the 10 further vyapor space 62, with
the pr essuPEarRORECHYR Wi]rg%&ycﬁ VSPACRCRER Bleabii brdiERg TREBERTE fel
in the firgph vapor space 32. The evaporator 12 and the absorber 18,

on the one hand, and the desorber 46 and the condenser 50, on the
ot her hand, are acconmobdated 15 in two separate housings 44, 72

conpri si ngt.he fir d the.fur r_vapor .spaces 32.. . .
respecti verirfylfg%lbr? © laer ggé:gélrﬁn%eass%t, 3%8 S@E%ﬁl%lﬁfm& ?%uﬁl?‘“g& &s
provi degl fesolahe chbaaebss flfvah thiodight B acdlans8s 2l baindedadlcast
transfer for %gg cooling of the hot, |owrefrigerant morking pair
coni ng f r oRPTHE PYSsBEdeFoRdueaye. tvaper piaitand iguidstight sralhdgrand
exchanger ; r : i gar. rkis -
ai 25 com B Bt B o
exchanger @dnduetivhwals36,adeewhiahethe tenddnghatedf lavgeefrigerant kionrging

substance pajr, 48 ent.eri,ng into. t.he desorber 46 is preheated. The
energy r qu?b%tr%lﬁf Rt "2?'113 S&]é?g]reﬁlt "iub‘gw Rz aFgetdr ?’@B]ry Tigerant yapor
desor by 480ifforhatiecRboR)spale 188 buldpor-pradd e 516 hadgRl- tight mekdbAfean
be recognized with reference to Fig. 1, a respective restrictor 76

can be provRletP pEevided athts sidsslinRasacdhaprrotithiie bgabrondiaciivhuelsit-
50 and the refrigerant channel 28 of the evaporator 12 as well as
bet ween the sol uti on heat exchanger 74 and the absorption channel 40
of the abs®hbewapd@tor 12 and the absorber 18 are accommodated in a common

housing 44 comprising the vapor space 32.

15
In the present case, the absorption refrigeration machine 10 further
comprises a desorber 46 for the desorption of the refrigerant from the
high-refrigerant working substance pair 48 and a condenser 50 for the
condensation of the refrigerant 14 with subsequent expansion.

20
The desorber 46 comprises at least one desorption unit 46' having a
heating agent channel 56 flowed through by a heating agent 15 and
bounded at least in part by a heat-conductive, vapor-tight and liquid-tight
wall 54 and having at least one desorption channel 58 which is adjacent

25  to the heat-conductive wall 54, which is acted on by the high-refrigerant
working substance pair 48 and which is separated from a further vapor
space 62 by a vapor-permeable, liquid-tight membrane wall 60 on its side

disposed opposite the heat-conductive membrane wall 60.



The working pair can in particular conprise water and the refrigerant
and an LiBr solution as the saline solution. The refrigerant agent 16
can in particular be cold water. 10 The heating agent 15 can in
particul ar be hot water. In particular cooling water can be provided
as the coolant 34. The refrigerant age 16 or the cold water is the
product. 15 The evaporator 12, the absorber 18, the desorber 46 and

t he condenser 50 can each be designed using frane el enents each
having at | east one heat- conductive filmand/or at |east one
menbrane. Since preferably only plastics are used, a snall oxygen
content i nTRpECBIENePH PQ copmpitaseRl/leagt prE poBsensatian 3pub PP haking a
refrigerat| J I i C i

cvapor at or TIAEEHERACH o TR BELREC B SEIAEH Sn ORISR R st
evapor at or inlgaxctopgpailsed -a@rdefativge vapor-dighh tanchlaaqumiel- tigst 281l v ahidc h

the refrigerant agent 16 to be cooled . flo d.a refri.geran annel
26 uhi ch | BRRHEA RS NP e T 1eh Tt AETGRELLp BBe o

heat - caNdugtiBondh S whllHY awal whizh RULtRIGNLY $apeP dodh He FhAmek he
first vapor space on the side disposed opposite the heat-conductive

wal | 24 byvaparagiacefe? iisadlveporirggmeablgHiqmdnbekihe spbrarsowalt
) . ) g _
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28 by the cooling of the refrigerant agent and this vapor then enters

t hrough the vapor-perneable, |iquid-tight nepbrane 30 int he f.irst

vapor spach TESDGHI AT RPTERFSPRUTENERT N, VARGHARANE Sandap te

second grenh#Rer Wahdr dFace 62, with the pressure in the further vapor space
preferably being higher than in the first vapor space 32.

The evaporator 12 and the absorber 18, on the one hand, and the
desorber 46 and the condenser 50, on the other hand, are accommodated
15 in two separate housings 44, 72 comprising the first and the further vapor

spaces 32, 62 respectively.

In the present case, a common coolant circuit 34 is provided for the
absorber 18 and for the condenser 50.
20
A heat transfer for the cooling of the hot, low-refrigerant working pair
coming from the desorber 46 can take place in a solution heat exchanger
74. The concentrated, low-refrigerant working substance pair 22 coming
from the desorber 46 is cooled in the solution heat exchanger 74. At the
25 same time, the high-refrigerant working substance pair 48 entering into
the desorber 46 is preheated. The energy requirement for the desorption of
the refrigerant in the desorber 46 is reduced by the solution heat

exchanger 74.



5 associated with the absorber 18. The refrigerant 14, for exanple
water, can flow in excess through the refrigerant channel 28 of the
evaporator 12, that is nore can flow through the refrigerant channel
28 than is evaporated. In this case, a punp 78 can be provided for
returning the excess water into the evapprator 12. 10 The absorber 18
can conprise an absorption channel 40 which is acted on by the
concentrated, |lowrefrigerant working substance pair 22 and which is
bounded toward the first vapor space 32 by the vapor-perneabl e,

liquid-tight nmenbrane wal |, and di.spose osite the menbrane 42
5 by e oAb AE Eaer B fERiREta BOL: ASehatie e Cag ke
i s adj oi negabpedprRtla@nbetiaiele SShd&isdilin €0haAt 6B ¢ 6bndén sirdsal

by a further wall 80 toward the_ interior of the first housing 44.
Furt her mafRddbgpshigaranschepachB8she sivaperatogdiZags sellnk hetvecepothe

20 nanely S h > re. | t LN+
second houst SHSoRETEARARE 74 8nf MIURREEG, efreP ] dA5ye Atsdfber
the préssuit® in the second housing 72 being larger than that in the
first housing 44. The desorber 46 can be made up of two channels,

with the healing agent 25 15 flowing in a heating agent channel 56

and this hﬁﬁékﬂﬁrl@kﬂ% hircEBRE baph @%&%n%@%téﬁ&ﬁ&(ihéréﬁ%é Rht QRd
channel 58 by a hea iBconducti %/)e, (\:/apor-ti ght and |iquid-tigh rvvaII

64. The dea3BdpBr salutkemasithssadigicoialittignt Fhe rafrigeraohdgent V6 can in
vapor-tighb?ﬁﬂgﬁgigghgﬂaggﬂgnmalI 54 at the other side is ended
ur

toward the er vapor space 62 by a vapor-perneable, |iquid- 30
ti ght Ienbrane 60 di sposed opposite the heat-conductive wall 54. 15

The capaci for .50 which |ikew se agai.n conprjses two _channels 66, 68
i s provi deaBSFEFRETRE bhbRR iR P gutaz b O H55FT- dpaRas tisnlarrepeling

condensat i gatGhalnet fHévided 4demcessansizag vapor thus adjoins the
vapor- 5 perneable, l'iquid-tight nmenbrane wall 70 of the condenser 50

adj acent to the second vapor space 62. This condensati on channel 68

heat - condubtr §& REpfF aBuar PO S (ARRER WRckf TREPIARE " The Coolnt

channdl5 66, which is ended by a further wall 82 toward the interior

of the sec,&qg eggggli"ar%gr 71%’, the absorber 18, the desorber 46 and the condenser 50
can each be designed using frame elements each having at least one heat-
conductive film and/or at least one membrane. Since preferably only

plastics are used, a small oxygen content in the system is completely

20 harmless.

The absorption refrigeration machine 10 can therefore in particular
comprises an evaporator 12, an absorber 18, a desorber 46 and a
condenser 50. The evaporator 12 comprises a refrigerant agent channel 26
25 in which the refrigerant agent 16 to be cooled flows and a refrigerant
channel 28 which is adjacent to the refrigerant agent 16 at the one side
via heat-conductive, liquid tight wall 24 and which is separated from the
first vapor space on the side disposed opposite the heat-conductive wall
24 by a vapor-permeable, liquid-tight membrane wall 30. The pressure in

30 the first housing 32 is lowered so far that vapor arises at the heat-



10 directly adjoins this heat-conductive wall 64. The sol ution heat
exchanger 74 in the saline solution line cools the hot, concentrated
| ow-refrigerant working substance pair 22 fromthe desorber 46 with
respect to the cold high-refrigerant working substance pair 48 15
fromthe absorber 18. The pressure diffijgrences in the absorption
refrigeration machine are conpensated via punps and restrictors in
the manner generally famliar to the skilled person. The absorption
refrigeration machine can in particular be supplied with cold water

and hot water, I|nsteaqd of.water, however, anagt di um.can SO

fake over SOMUENEUET it The FUsRRTR S B TRy TR CRUDB R ren
i n accor daRgQo¥drt ddedht ahd {118 vayBPehaH ¥ntdid tﬂrﬁﬁgﬁtth@r\%’orj&miék&)le,
desorber 46 and the condenser 50 each conprise only one évaporation’

unit 12', lasigrpghbmeambrangs0 igte thepfirgnvanirtspage Fhwheeh contains
condensation unjt..50. r.e tivel ' ' ic plan
Vi ew a fur?%%?m{eex%hr?p uésrtyrﬁgﬁfc%afl %evyh?ll §P g%ﬁg%%{s}giﬁ%é%ﬁ%ez ri E;Qé;r ation
machi n& 10agddicidtediditrribefatamrbhal 8 oThEirefrigeratib fiafin eddmyplenwhteat

t he evaporator. 12, the absorber é8, {he desoy ber 46 B?Gﬁnd t he
condenser SN BgEhircermsssdBraugh thereiecsrntchppnst 7891 Ghe €vaporatgr 16

plurality 9% ﬁﬂ&‘l§%bx‘€"¢é&’i‘ﬁb§v AifouBhPiH RifHb Y2t IRSRPISOMAH s S 46°
and a plurality of condensation units 50 reSpectively. In addition,

t he evaporetdpmrated. tls ths case,tehpupre§8marche erhvided{or seturaasg the t wo
nmut ual |'y qggosite sideg ﬁL t he re{riﬁgrant agent channel 26 a
respective ‘EFPW&@FE&?‘% hRetP L8 hhieh i s separated fromthe
refrigerant agent channel by a heat-conductive, vapor-tight and
liquid-tight wall 24 and which i s separated fromthe first vapor
space 32 ath¢gdserhm He §3BLOIBHp® &Nt aPIoNRtRBAN J& vhechis petsd o

a vapor - pefIeadlgn cLh G4l 1@ erdifer BT A8 Y UbsBthce pair 22 and which
is bounded toward the first vapor space 32 by the vapor-permeable,
liquid-tight membrane wall and disposed opposite the membrane wall 42
15 by a heat-conductive, vapor-tight and liquid-tight wall 36 which is
adjoined by a coolant channel 38 for the coolant 34 which is ended by a
further wall 80 toward the interior of the first housing 44.

Further main components of the absorption refrigeration machine 10,
20 namely the desorber 46 and the condenser 50, are located in the second
housing 72. There is a vacuum in both housings 44, 72, with the pressure

in the second housing 72 being larger than that in the first housing 44.

The desorber 46 can be made up of two channels, with the heating agent
25 15 flowing in a heating agent channel 56 and this heating agent channel
56 being bounded toward a desorption channel 58 by a heat-conductive,
vapor-tight and liquid-tight wall 64. The desorption channel 58 adjoining
this heat-conductive, vapor-tight and liquid-tight wall 54 at the other side
is ended toward the further vapor space 62 by a vapor-permeable, liquid-

30 tight membrane 60 disposed opposite the heat-conductive wall 54.



As can be seen fromFig. 2, at |east one absorption unit 18 can al so
be provided which has at at |east two nutually opposite sides of the
cool ant channel 38 a respective absorption channel 40 which is
separated from 15 the cool ant channel by a heat-conducti ve,
vapor-tight and liquid-tight wall 36 andg which is acted on by vapor
fromthe first vapor space 32 via a vapor-perneable, liquid-tight
menbrane wall 42 provided at its side di sposed opposite the

heat - conductive wall 36. 20 Moreover, at |east one desorption unit

46' can be provided which respectively has at at |east two nutually
oppositely di sposed sides of the heating agent channel 56 a

desor pt i onTE2ARSLItESSHRVERH BkEBRAIAET cB[g%Pi%é%%ﬂ?éﬁéﬂﬁel%@]l%SSiAfs

channel by a heat-conductive, vapor-tight Iquid-tight wa
and whi ch provided phoee ahdonsighbofingtthersecapdrvappacpas 662 Tate its si de

di sposed opposite.the heat-cC ucti ve |1 .54 by a, vapor.-perneabl e,

o et R Rl iREoRaR e g8 16 b Fopticpsing vRal s R X BRa IRE epir
unit 6650 péarmedisle, Hguitd-gighd @fleibirshc Ragl 2 olitht @asteh¥er FUEEGdaAT to
opposite sides of the coolant channel 66 a 30 respective condensation

channel 68thhpeaendsvapsasraced? r bsterndeasriion chiennal &ihist bognded at
heat - condugld yigle i3p8led Rgﬁ§si@@ﬁ1é h?éfhﬂféﬂegatalwgizbgﬁaghg&dcm]s&wa

acted on by vapor om t urther vapor space
vapor - per nesimiretight guiddidquidhtiglmewbll &fe Thed todl@nprhandedba) which & de

di sposed o site the heat-co ctive wall 64. n the esent
oo ment COTGRY e, ol e L R RS gror of 15E segSnd BSthe 28,

of theevagveatphdicinsthid heatbsRdhetive dalidd4.t he desorber 46 and of

t he condenser are each arranged horizontally next to one another, for

exanple. 10 In the present enbodi nent, the channels are therefore

mul ti pli edrd,0 <Bf A8 fiehP eﬂ?lﬁ'é:?%&btﬂxg%e %Miﬁ@%%ld@i“&rﬁ 'gir:_qggérbol?setﬁé RSLY

scal ed and acconpanying t abl'e to achieve
ref ri ger at canmcemerdtednanesdrigerardnotiang reedpeance phe Zbfonptheodesorber

{he same CRQRGIT SCReLogheod Figh P teteHa: adiomics &b SHEGS ARSI &

bei ng 1@ sogbat gtk Wbsbrbedt 18I The FRISESO AL RACER I $he absorption
refrigeration machine are compensated via pumps and restrictors in the
manner generally familiar to the skilled person. The absorption
refrigeration machine can in particular be supplied with cold water and
hot water. Instead of water, however, another medium can also take over

20 the functions of heating and cooling.

In the embodiment in accordance with Fig. 1, the evaporator 12, the
absorber 18, the desorber 46 and the condenser 50 each comprise only
one evaporation unit 12', absorption unit 18', desorption unit 46' and

25 condensation unit 50' respectively.

Fig. 2 shows in a schematic plan view a further exemplary embodiment of
an absorption refrigeration machine 10 which differs from that of Fig. 1
substantially in that the evaporator 12, the absorber 18, the desorber 46

30 and the condenser 50 each comprise a plurality of evaporation unit 12', a



Fig. 3 shows in a schematic plan view an exenplary enbodi nent of a
so-cal | ed open absorption refrigeration machine 1 wi thout a desorber
and 20 without a condenser. In this respect, the absorption
refrigeration machine 10 only conprises one housing 44 which contains
an evaporator 12 and an absorber 18. There is a vacuumin the housing
44. The wor ki ng substance pair conprising the refrigerant 14, for
exanpl e water, and the saline solution, for exanple the LiBr
solution, is supplied to this open 25 absorption refrigeration
machi ne 10. Diluted saline solution which _can be output tqQ external

for reprocedpHl af RkearrticghinHe 1ibr Ripkgraliy f sieserpfagn unted6’ and a
oo b . tTE 4 ; Cod e » ]
absor pt 1 ofprabiitPar Al AthJdRE ORidsSRgRsPegrRfipcted o a cool ing side

for opera present case, porator 12 and the
absorber 18 again have at |east substantially the sane design as the

evaporator_12 d as,the absorber 18 in .accordance with Fig. 2, .wth
the same r Bt SAGHEED i PST BT Y abs b 1 O RRCORnhrtappy® o at 1éast
cor r espPNdivi@ ni@fdedly Spfdsite $dehAMBhé ReRizPRBNBEE S Shaindli BVaan
exenpl ary enbodi ment of an absorption refrigeration nachine 10 having

an i nt egr axesireetiup selaiesraabeapnelosd arhichds sgraratadifmmadghe wefrigerant

desor ber / copdanselo ity £heal LobBullis, 1.85R2Gknt BnAARREGHIME wall 24

evapor ati on-uni a respective absor ptton uni
al t er nat el gngprvavicHed separdtetdnfrom tHeefirsttvagoatspdce Bapatr at cidadispobed

unit 82 in a cqnsecufive arrangenen a plurality of. evaporati

ni t s and SBRGHE N bRt canaGPare waldp o d VbGP nranle HoRiq tegt
fol | owng gNapFRld RAIWY.ts and absorption units or absorption units
and evaporation units having nutual ly facing, vapor-perneabl e,

l'i quid-tight nmenbrane walls 30, 42. In the present case, the

evapor ati o, ang I?ebgé’érPHo%? F‘lj(')%].ié Saéi%a?%gﬁ? AbSorption T BPeard biQged

hori zont al 1y "nex 0 one anot’her, a WO ends a respective
absor pt i onptovided 8hibla\Hazgat24k kaspolvamhutisdiinebpS8tasidearof ahs @opldmin

channel 40 and he en them at, | east one ev ation.unit 12' nd at
| east one %%?%ﬁ%ﬁ IGRPECHY a‘a%?rrvéwab&éa%glﬁ‘gd W&aw a%&sep%eﬁﬁ‘mre
12", 18 ppavisadnbehuaaBl bhe han-shsisite, 3pperRigH hritMib&id 8ight afhll

agai n each have three channels as is the case with the correspondi ng
units 12',348nd whadl & delisdeowbytvapog fram thg first vapor space 32 via a

vapor-permeable, liquid-tight membrane wall 42 provided at its side

disposed opposite the heat-conductive wall 36.

20 Moreover, at least one desorption unit 46' can be provided which
respectively has at at least two mutually oppositely disposed sides of the
heating agent channel 56 a desorption channel 58 which is separated
from the heating agent channel by a heat-conductive, vapor-tight and
liquid-tight wall 54 and which is separated from the further vapor space

25 62 atits side disposed opposite the heat-conductive wall 54 by a vapor-
permeable, liquid-tight membrane wall 60,

Finally, at least one condensation unit 6650 can also be provided which
has at at least two mutually opposite sides of the coolant channel 66 a

30 respective condensation channel 68 which is separated from the coolant



A respective desorption unit 46' and a respective condensation unit
50' can be provided alternately in a consecutive arrangenent of a
plurality of desorption units and condensation units for form ng an
i nt egrat ed desorber/condenser unit 84, with a respective pair of
directly follow ng 30 desorption units jgnd condensation units or
condensation unit and 19 desorption units having nutually facing
vapor - perneabl e, |iquid-tight menbrane walls 60, 70. In the present
case, the desorption and condensation units 46', 50' of the 5

i nt egrated _desorber/ condense nit 84 are, for, ex .e,  arranged

nor i 2ont al FSHES: B & 110 GIBLHEPS JRPReLebt rad (R EhtEnt Pled 30g: e
a respect i wiiclpislaosa 619 bywigor Hoedhruatianggsbraiphck B2 ehed vepsr-at
| east one desorptjion unit 46" and/or at |east one condensation unit

50' . As caReBBcRRleolaniddightipembrane wadl Y0 nroyided atise sige dispased
50 arrangg? ost @h%%t%gﬁ 6hdvsiAg gpndensation units 50 can each
5 t%@ge C anne1j B

agai n conprise S such as'is the case in the desorption
and cordensation units 46', 50" in accordance with Fig. 2. The high

integratio f thi nbodi nent in accordanc ith. Fig. 4 (s in 15
:oar t igcul :atr P%ﬁﬁ%pﬁ%%seﬁ%tﬂ%g‘!?‘ﬁeqﬂﬁts W dgdf’f WW%E&%WG#% ]1!% 18', 46'
channel s Wah@SRIE theWREEErYr 12POF tIEEBEH NS 18, diuhE ddsBRle BHRLANGS

and heat -exchangi ng wall's. The integrated evaporator/absorber unit 82
and t he int@?@ﬁ@ﬂl&f@ﬁﬁtﬂ@h@ﬁé@gg«gmmmt@m vext eaehe boother, fered by
a correspogﬁ&ggk§equence of frame elenents with vapor-perneabl e,
liquid- 20 tight nenbranes and heat-exchanging walls or fil ns.
Channdl® thus arise for the refrigerant agent or the cold water, for

t he concenfr ted and dil uted saline ﬁolut'on and for the vapor. The
& St Ao

d \
i nt egr at ed b{ApBFERTEFABY Fbeé'f'at the chaanglirsederalosg mpiplied to be

desor ber/ cOpRaRSEshitl larddr 80£aR8 HMichQGe BE ride s §RAL@te housi ngs
(not shown). 25 The functional surfaces and functional channels for

t he evaporatGasmraniingdhis ke becidetie achinvedregqrrsfdgeritipndpenfotthgnces.
opposite Oﬂ?a@@ﬁ{ej}%{?ﬁ Fcttggﬁe %\6%8%@&9 rréﬁpgségéggﬁ nlilgéﬁin%nsqqol&’]n t1rr1] %‘ig. 2

desor ber/ condenser
15 has at least substantiaily the same design as that of Fig. 1, with the same

reference numerals being associated with mutually corresponding parts.

Fig. 3 shows in a schematic plan view an exemplary embodiment of a so-
called open absorption refrigeration machine 1 without a desorber and

20  without a condenser. In this respect, the absorption refrigeration machine
10 only comprises one housing 44 which contains an evaporator 12 and
an absorber 18. There is a vacuum in the housing 44. The working
substance pair comprising the refrigerant 14, for example water, and the
saline solution, for example the LiBr solution, is supplied to this open

25 absorption refrigeration machine 10. Diluted saline solution which can be
output to external for reprocessing arises from the working substance
pair. The absorption refrigeration machine is again connected to a cooling

side for operation.



20 In this respect, a respective refrigerant channel 28 of a
respective evaporation unit 12' is arranged in the integrated
evapor at or/ absorber unit 82 with its side having the nenbrane wall 30
bei ng arranged di sposed opposite a side of an absorption channel 40
of a respective 5 absorption unit 18 Raving the nmenbrane wall 42. A
respective desorption channel 58 of a respective desorption unit 46
is arranged in the integrated desorber/condenser unit 84 with its

si de having the nenbrane wall 60 being arranged di sposed opposite a

side of a 10, .condensati on channel 68 of.a respective cqndensati on
ani't 50 WAV IHRPIRE RSPt MAHOTET 1 SRR o IUDEEAE SHHia Bave at
absor pt i omeh gt 51188t 0R (FRCEAME didaaeBekdapsmutvl 1D dhd asdhean
again at |east substantially have the same design as that 15 in

accor danceabsarieril§. inpacogirdanep avithafig b fwithibe seome refesenrg ngmerals
assocl at EdbwI L has@éaja%lach Ywit® E’Iﬁ&ﬁpaqgrdn%&%egé&‘gcﬁn]glz a9'ts.5 shows in a
ary odi nent of ‘a

schemati c p?gﬁ VI'ew an- exenp So-cal | ed open
absorptg on refrigerati on machine 10 wi thout a desorber and 20 wi t hout

a condenser. Wi th an i ntegrated_ evaporator/absorher uni.t this

. 2. In
respect, tRig ntReraind ettt BIFaBESF BBICGRR a@ﬂﬁ&?ﬁm%é’é@n _
substanti alhy, n%aeiﬁg&%%icﬂﬁn%scmﬁgtloqﬁ]aﬁhg APaaepidiea refrigeration

machi ne 10 1 n accordancCe with Fig. 4. The sane reference nunerals are
associ at edewdpdraary ehsosption nespB3R dintgapantegratesl desgorpepssmdenisar vingt
vapor spac§432 is preferably lowered in each case in the different
enbodi nents 'so far that vapor arises by cooling the refrigerant agent
16 at tdhe heat-conductive, vapor-tight and liquid-tight wall 24 in
the refrigerant channel 26 of a respective evaporatjon unit 12' 30
and this vlébg?lsé'ﬁﬁﬁ?%t’ WP&BGWW%@V%@PQB‘&%% and { GEPRESHVGht

absorption unit 18' are alternately provided for forming the integrated
evaporator /absorber unit 82 in a consecutive arrangement of a plurality of
evaporation units and absorption units, with a respective pair of directly

15 following evaporation units and absorption units or absorption units and
evaporation units having mutually facing, vapor-permeable, liquid-tight
membrane walls 30, 42. In the present case, the evaporation and
absorption units 12, 12' are, for example, arranged horizontally next to
one another, with at the two ends a respective absorption unit 18' having

20 a coolant channel 38 and an absorption channel 40 and between them at
least one evaporation unit 12' and at least one absorption unit 18' being
able to be provided. The units 12', 18' provided between the two end-side
absorption units 18' can again each have three channels as is the case
with the corresponding units 12', 18' in accordance with Fig. 2.

25
A respective desorption unit 46' and a respective condensation unit 50'
can be provided alternately in a consecutive arrangement of a plurality of
desorption units and condensation units for forming an integrated
desorber/condenser unit 84, with a respective pair of directly following

30 desorption units and condensation units or condensation unit and



21 nmenbrane wall 30 into the vapor space 32 via which the absorption
channel 40 of a respective absorption unit 18 has vapor applied to
it. The different channels, including the heat-conductive,
vapor-tight and 5 liquid-tight walls bounding themor the
vapor - permeabl e and |iquid-tight menbrarge walls, preferably
exclusively conmprise plastic. In this respect, the evaporation units,
desorption units and condensation units 12', 18, 46, 15" or the

i nt egrated evaporator/absorber units and desorber/condenser units 82,
84 can in particular be made up of the 10 al ready nentjoned, frane

el ement s eSEFPIRAPINGNLS Havisg DB R RO TPR Hlea HaRis LA

| east one pgrRARKANR walld giefRy ence numeral |ist 10absorption
refrigeration machi ne 12evaporator 5 12'evaporation unit

l4arefrigerant 15heating agent 1l6refrigerant agent, refrigerant agent
circuit 18?1? AL lIz)a%sent case, the desorption and condensation units 46', 50' of the
S5 integrated desorber/condenser unit 84 are, for example, arranged
horizontally next to one another, with at the two ends, for example, a
respective condensation unit 50 being arranged and therebetween at least
one desorption unit 46' and/or at least one condensation unit 50'. As can
be recognized with reference to Fig. 4, the units 46', 50" arranged between
10  the end-side condensation units 50 can each again comprise three
channels such as is the case in the desorption and condensation units

46', 50' in accordance with Fig. 2.

The high integration of this embodiment in accordance with Fig. 4 is in

15 particular made possible in that all liquid flow are guided in channels
which are bounded by vapor-permeable, liquid-tight membranes and heat-
exchanging walls. The integrated evaporator/absorber unit 82 and the
integrated desorber/condenser unit 84 can each be realized by a
corresponding sequence of frame elements with vapor-permeable, liquid-

20 tight membranes and heat-exchanging walls or films. Channels thus arise
for the refrigerant agent or the cold water, for the concentrated and
diluted saline solution and for the vapor. The integrated
evaporation/absorber unit 82 and the integrated desorber/condenser unit
84 are again located in separate housings (not shown).

25
The functional surfaces and functional channels for the evaporation and
for the condensation are preferably directly opposite one another in the

evaporator/absorber unit and in the desorber/condenser unit 84.



10 18" absorption unit 20refrigerant vapor 22concentrated,

| ow-refrigerant working substance pair 24heat-conducti ve,
liquid-tight wall 26refrigerant agent channel 15 28refri gerant
channel 30vapor-perneable, liquid-tight nmenbrane wall 32vapor space
34cool ant, coolant circuit 36heat-condg§$ive, vapor -tight and
l'iquid-tight wall 20 38cool ant channel 40absorpti on channel
42vapor - perneabl e, liquid-tight nenbrane wall 44housi ng 46desor ber

In this respect, a respective refrigerant channel 28 of a respective
evaporation unit 12' is arranged in the integrated evaporator/absorber
unit 82 with its side having the membrane wall 30 being arranged
disposed opposite a side of an absorption channel 40 of a respective

5 absorption unit 18 having the membrane wall 42.

A respective desorption channel 58 of a respective desorption unit 46' is

arranged in the integrated desorber/condenser unit 84 with its side

having the membrane wall 60 being arranged disposed opposite a side of a
10 condensation channel 68 of a respective condensation unit 50' having the

membrane wall 70.

In another respect, the absorption refrigeration machine 10 in accordance
with Fig. 4 can again at least substantially have the same design as that
15 in accordance with Fig. 2, with the same reference numerals being

associated with mutually corresponding parts.

Fig. 5 shows in a schematic plan view an exemplary embodiment of a so-
called open absorption refrigeration machine 10 without a desorber and
20 without a condenser with an integrated evaporator/absorber unit 82. In
this respect, the integrated evaporator/absorber unit 82 has at least
substantially the same design as that of the absorption refrigeration
machine 10 in accordance with Fig. 4. The same reference numerals are
associated with mutually corresponding parts.
25
The pressure in the vapor space 32 is preferably lowered in each case in
the different embodiments so far that vapor arises by cooling the
refrigerant agent 16 at the heat-conductive, vapor-tight and liquid-tight
wall 24 in the refrigerant channel 26 of a respective evaporation unit 12’

30 and this vapor enters through the vapor-permeable, liquid-tight



25 46' desorption unit 48hi gh-refrigerant working substance pair
50condenser 50' condensation unit 52heating agent 30
54heat - conducti ve, vapor-tight and liquid-tight wall 23 56heating
agent channel 58desorption channel 60vapor-perneable, |iquid-tight
menbrane wal | 62further vapor space 5 heat - conducti ve, vapor-tight
and liquid-tight wall 66cool ant channel '68condensati on channel

membrane wall 30 into the vapor space 32 via which the absorption

channel 40 of a respective absorption unit 18' has vapor applied to it.

The different channels, including the heat-conductive, vapor-tight and
S liquid-tight walls bounding them or the vapor-permeable and liquid-tight
membrane walls, preferably exclusively comprise plastic. In this respect,
the evaporation units, desorption units and condensation units 12, 18,
46', 15' or the integrated evaporator/absorber units and
desorber/condenser units 82, 84 can in particular be made up of the
10 already mentioned frame elements each having at least one heat-

conductive film and/or at least one membrane.



70vapor - perneabl e, liquid-tight nenbrane wall 72housing 10 74sol ution
heat - exchanger 76restrictor 78punp 80wal |l 82integrated
evapor at or/ absorber unit 15 84integrated desorber/condenser unit 24
Clainms 1. An absorption refrigeration nachine (10) having an
evaporator (12) 5for evaporation a refrjgerant (14) while absorbing
heat froma refrigerant agent circuit ?%6) and havi ng an absor ber
(18) for absorbing the refrigerant vapor (20) through the
concentrated, |owrefrigerant working substance pair (22),

characterized in that
Reference numeral list

10 absorption refrigeration machine
12 evaporator
5 12 evaporation unit
14 refrigerant
15 heating agent
16 refrigerant agent, refrigerant agent circuit
18 absorber
10 18 absorption unit
20 refrigerant vapor
22 concentrated, low-refrigerant working substance pair
24 heat-conductive, liquid-tight wall
26 refrigerant agent channel
15 28 refrigerant channel
30 vapor-permeable, liquid-tight membrane wall
32 vapor space
34 coolant, coolant circuit
36 heat-conductive, vapor-tight and liquid-tight wall
20 38 coolant channel
40 absorption channel
42 vapor-permeable, liquid-tight membrane wall
44 housing
46 desorber
25 46 desorption unit
48 high-refrigerant working substance pair
S50 condenser
50’ condensation unit
52 heating agent

30 54 heat-conductive, vapor-tight and liquid-tight wall



10t he evaporator (12) conprises at |east one evaporation unit (12')
having a refrigerant agent channel (26) flowed through by the
refrigerant agent (16) and bounded at |east partly by a

heat - conducti ve, vapor-tight and liquid tight wall (34) and havi ng at
| east one refrigerant channel (28) whighyis adjacent to the heat-
15conductive wall (24), which is acted on by the refrigerant (14) and
which is separated froma vapor space (32) by a vapor-perneable,

| i quid-tight nenbrane vvaII (30) at its side disposed opposite the
heat - conductive wall, (24); and in that the absorber (18) conprises at
| east one aBsorpti orhft'ﬂfﬁrtg g ChaRR%lg a cool ant channel fl owed

20t hr ough a cool nded at | east partly by a heat-
conduct i ve?gvapor-ti g to(“gf% I%?lqw l-Pti ght wall (36) and having at

| east one @Bsor pti orvapivarremeaidg, pidhtight adjnakbente wellt he
heat-condugéi ve wal | 0] which the concentrated, |owrefrigerant

wor ki ng subSt ance pap'lf b(efz‘ﬁaﬂog ﬁf’ﬁﬁl i ed and whi ch is acted on by

refrigeyang4 25 vapedtdinduddiel Repyapight SRRCEqEB)ight dradl

vapor - perneabl e, |iquid-tight menbr ane wal | (42) provided at its side
di sposed opPosite t O C ctl ve wal | (36). 2. An absorption
refriger atﬁgn machi ne 42 % ghdangfeti th claim 1, 30characterized in
that 25 the evaporator F%:‘ conpri ses a plurality of evaporation
units (12'Y0 3. An abgorptdroeabdé rliqedatigbhneasbrare wallaccor dance
with clai m7% or claihm2
using
10 74 solution heat-exchanger

76 restrictor

78 pump

80 wall

82 integrated evaporator/absorber unit

15 84 integrated desorber/condenser unit



5characterized in that the absorber (18) conprises a plurality of
absorption units (18 ). 4. An absorption refrigeration machine in
accordance with any one of the preceding clainms, 1Ocharacterized in
that at | east one evaporation unit (12') is provided which has at at
| east two nmutual |y opposite sides of t?% refrigerant agent channel
(25) a respective refrigerant channel 8) which is separated from
the refrigerant agent channel by a heat-conductive, vapor-tight and
15 liquid-tight wall (24) and which is separated fromthe vapor space
(32) by a vapor-perneable, l|iquid-tight nmenbrane wall (30) at its

si de di sposed opposite the heat-cond wall (24). 5. An
absorption refrigeration machine in accordance with any one of 20the
precedi ng clains, characterized in that at |east one absorption unit
(18'") is provided which has at at |east two nutually opposite sides
of the coolant Aiabsetpt{@syefaigeesien mhachiakydOphiavimgcdarnapola40y (12)
whi ch is separated fromthe coplant chapne ,Zg&gag,bé a
heat - cohduct i veOT FEpRPTAtOPNR Teiter PRl Ll while aRarbipgdyealfermid ch i s
acted on by VaH%Eﬂééﬁm&Eﬁ@nﬂ@ﬁ@ﬁﬁﬁﬂ%?ﬁnﬁ@%ﬁdﬁg%uﬁaM§BriQﬁ8ﬁﬁﬁb|91

i quid-tight nmenbrane wall (42) provided at iTs side disposed

opposi te the hedsorbingiidte zadrigenant(\@gor (20btlerough Biesempiengrated, low-

refrigeration %frli'é&%nit%oe}%ffé gégggm@et€a9w2)9ne of the preceding

cl ai nB,
characterized in that

10 the evaporator (12) comprises at least one evaporation unit (12')
having a refrigerant agent channel (26) flowed through by the
refrigerant agent (16} and bounded at least partly by a heat-
conductive, vapor-tight and liquid tight wall (34) and having at least
one refrigerant channel (28} which is adjacent to the heat-

15 conductive wall (24), which is acted on by the refrigerant (14) and
which is separated from a vapor space (32) by a vapor-permeable,
liquid-tight membrane wall (30} at its side disposed opposite the
heat-conductive wall (24}; and in that the absorber (18) comprises at
least one absorption unit (18') having a coolant channel flowed

20 through by a coolant (34} and bounded at least partly by a heat-
conductive, vapor-tight and liquid-tight wall (36) and having at least
one absorption channel (40) which is adjacent to the heat-
conductive wall, to which the concentrated, low-refrigerant working
substance pair (22) is supplied and which is acted on by refrigerant

25 vapor (20) from the vapor space (32) via a vapor-permeable, liquid-
tight membrane wall (42) provided at its side disposed opposite the
heat-conductive wall (36).

2. An absorption refrigeration machine in accordance with claim 1,

30 characterized in that



characterized in that the pressure in the vapor space (32) is |owered
so far that vapor 5arises by cooling the refrigerant agent (16) at

t he heat-conductive, vapor-tight and liquid-tight wall (24) in the
refrigerant channel (26) of a respective evaporation unit (12') and
this vapor enters through the vapor-perygeable, |iquid-tight menbrane
wal | (30) into the vapor space (32) via which the absorption channel
(40) of a respective l1lOabsorption unit (18 ) has vapor applied to it.
7. An absorption refrigeration nachine in accordance with any one of
the preceding clains, characterized, in that 15the evaporator .121land
the absorber (18 SHPORRIBIIBHSPBPTINES 2 BBHRDE RbEGIRRyatien waikp (12 ng
t he vapor space (32). 8. An absorption refrigeration nmachine in
accordance with any one of the preceding clains, 20characterized in
that a respect iAme absapptien refrigemation M@aghiardneacmspacts wittabledampt oon
unit (18') are Ite;?ately provided in a consecutive arrangenment of a
plurality of ev 63? ’fon units and absorption units for formng an

i nt egr & ed evapshahetdraslonb@iatunit (82), wherein a respective pair
250f directly consecutive evaporation and absggption units or

absor pti on uni ti$eAREEbap HhltGosnPTiaes 8 Prealiy 0 abseaptipnrurits (18).
facing, vapor-perneable, liquid-tight nenbrane walls (30, 42). 9. An
absorption refrigeration nmachine in accordance with any one of

4, An absorption refrigeration machine in accordance with any one of

the preceding claims,

10 characterized in that
at least one evaporation unit (12') is provided which has at at least
two mutually opposite sides of the refrigerant agent channel (25) a
respective refrigerant channel (28) which is separated from the
refrigerant agent channel by a heat-conductive, vapor-tight and

15 liquid-tight wall (24) and which is separated from the vapor space
{32} by a vapor-permeable, liquid-tight membrane wall (30) at its
side disposed opposite the heat-conductive wall (24).

S. An absorption refrigeration machine in accordance with any one of
20 the preceding claims,
characterized in that
at least one absorption unit (18') is provided which has at at least
two mutually opposite sides of the coolant channel (38) a respective
absorption channel (40) which is separated from the coolant channel
25 (38) by a heat-conductive, vapor-tight and liquid-tight wall (36) and
which is acted on by vapor from the vapor space (32) via a vapor-
permeable, liquid-tight membrane wall (42) provided at its side
disposed opposite the heat-conductive wall (36).



30t he preceding clainms, 27 characterized in that it conprises a
desorber (46) for the desorption of the refrigerant fromthe

hi gh-refrigerant worki ng substance pair (48) and a condenser (50) for
t he condensation of the refrigerant (14) with 5subsequent expansion.
10. An absorption refrigeration machi neg n accordance with claim?9,
characterized in that the desorber (46) conprises at |east one
desorption unit (46') having 10 a heating agent channel (56) flowed
t hrough by a heating agent (15) and is bounded at |east partly by a
heat - conductlve vapor-tight and liquid-tight wall (54) and having at
| east one fesorf iEOROEPAGH &¢ r(%?“%lf%ﬁch@edﬁj acoRfanes PR any one of

heat - conducti ve \@B%lecgé-?) W is acted on by the high-refrigerant
wor ki ng subst ance ‘palr 583 an ’vvhi ch is 15separated froma further

vapor space (62:)hd:rytceerim|ddn-1@mtrreabl e, liquid-tight nmenbrane wall at

t de di ite the heat-cond 5 d t hat

Lhe condenser _(B6)PIEBABFT SeLharApan Path Lol if detet sh ey

havi ng s cool arﬁns"éﬂ?f@boﬁﬁé)thé refvpdrait agait (16) at ¢Be ank-dodducaie,
par

bounded at | east 20heat - conducti ve, vapar-tight and

li qui d-tight wa‘farPO(fodlghfa%@d hispiicgisht welh§24)dmetheoreiiaaerantaharrie 136)
(68) which is a(ﬂ']aﬁf ec% Qele PﬁPpﬁﬁéor? ﬁﬁgﬂ"'ﬁtzgaced\?%%\(aga@r &Rgré’\'ﬂ‘n%tﬁg'hs

acted on by vapor vapor
vapor - per neabl ethe vapurebémxgéﬁblaph@umqégmtﬂemﬁfb)nqomm (@6l iratto tiitesvapate

di sposed opposite th eat ctl | | An_ absor, t| on
refrigeration nﬁ?ﬂﬂer{SQPWaaﬁ’ Y)ﬁ?’\flﬁ“ Zﬁér\“i%l 4@&8# AESPPSY
that 19 absorption unit (18') has vapor applied to it.

7. An absorption refrigeration machine in accordance with any one of
the preceding claims,
characterized in that
15 the evaporator (12} and the absorber (18) are accommodated in a

common housing (4) comprising the vapor space (32).

8. An absorption refrigeration machine in accordance with any one of

the preceding claims,

20 characterized in that
a respective evaporation unit (12') and a respective absorption unit
(18') are alternately provided in a consecutive arrangement of a
plurality of evaporation units and absorption units for forming an
integrated evaporator/absorber unit (82), wherein a respective pair

25 of directly consecutive evaporation and absorption units or
absorption units and evaporation units preferably has mutually

facing, vapor-permeable, liquid-tight membrane walls (30, 42).

9, An absorption refrigeration machine in accordance with any one of

30 the preceding claims,



t he desorber (46) conprises a plurality of desorption units (46). 28
12. An absorption refrigeration machine in accordance with claim10
or claim1l, characterized in that the condenser (50) conprises a
plurality of condensation units (50"). 5 13. An absorption
refrigeration machine in accordance w thy any one of the preceding
clainms, characterized in that at |east one desorption unit (46') is
provi ded which respectively has 10at at |east two nutually oppositely
si des of the heating agent channel (56) a desorption channel (58)
which is separated fromthe heatlng agent channel by a

heat - conduct i vesharaptiiactgitthaid | i quid-tight wall (54) and which is

separated from (PR)qed
Sppos: To the. hoar CEgndterT opondier PR rieladbrotion Sth TLERRRA
| i quid-tight nemtsmatie kighl- re(fﬁgyraIMNOMngMSMmmpaEf(ﬂBgandta on

mechi ne in accordance widk @y, ong ql,Lhg,RTeeRd 08, Ll 8L M) with

S subsequent expansion.

10. An absorption refrigeration machine in accordance with claim 9,
characterized in that
the desorber (46) comprises at least one desorption unit (46') having
10 a heating agent channel (56) flowed through by a heating agent (15)
and is bounded at least partly by a heat-conductive, vapor-tight and
liquid-tight wall (54) and having at least one desorption channel (58)
which is adjacent to the heat-conductive wall (54), which is acted on
by the high-refrigerant working substance pair (48) and which is
15 separated from a further vapor space (62) by a vapor-permeable,
liquid-tight membrane wall at its side disposed opposite the heat-
conductive wall (54); and in that the condenser (50) comprises at
least one condensation unit (50') having a coolant channel (66}
flowed through by a coolant (34) and bounded at least partly by a
20 heat-conductive, vapor-tight and liquid-tight wall (64) and having at
least one condensation channel (68) which is adjacent to the heat-
conductive wall (64) and which is acted on by vapor from the further
vapor space (62) via a vapor-permeable, liquid-tight membrane wall
(70) provided at its side disposed opposite the heat-conductive wall
25 {(66).

11. An absorption refrigeration machine in accordance with claim 10,
characterized in that
the desorber (46) comprises a plurality of desorption units {46).
30



20at | east one condensation unit (50') is provided which has at at

| east two mutual ly opposite sides of the cool ant channel (66) a
respective condensation channel (68) which is separated fromthis

cool ant channel by a heat-conductive, vapor-tight and |iquid-tight
wal I (64) and which is acted on by vapolg fromthe further vapor space
(62) via 25a vapor-perneable, liquid-tight nmenbrane wall (70)
provided at its side disposed opposite the heat-conductive wall (64).
15. An absorption refrigeration machine in accordance with any one of
the preceding clains, 3Qcharacterized in that 29 a respective vacuum
i s present 1B8ot AR @bspepten sefriggsation parehingin agrerdaneh@ithuclaps, 10 or

vapor space (62) rw']%lh the pressure in the further vapor space (62)
g

pref erably bei ngla']h ér than in the first vapor space (32). 5 16. An
absor ption ref relganatérmednimctiiate i n accordance with any one of the

preceding clains, characterized in that the evaporator ang the
beorber (18 s Catidinet AGCotRESThe Hotely: Barotidmy i This 56
condenser (50), on the other hand, are acconmpdated in two separate

housi ngs (44, 72) conprising the first and the further vapor spaces
(32, 62) ré8pechn@disprption refrigeration machine in accordance with any one of

the preceding claims,

characterized in that

at least one desorption unit (46') is provided which respectively has
10 at at least two mutually oppositely sides of the heating agent

channel (56) a desorption channel (58) which is separated from the

heating agent channel by a heat-conductive, vapor-tight and liquid-

tight wall (54) and which is separated from the further vapor space

(62) at its side disposed opposite the heat-conductive wall {54) by a
15 vapor-permeable, liquid-tight membrane wall (60).

14. An absorption refrigeration machine in accordance with any one of

the preceding claims,
characterized in that

20 at least one condensation unit (50') is provided which has at at least
two mutually opposite sides of the coolant channel (66) a respective
condensation channel (68) which is separated from this coolant
channel by a heat-conductive, vapor-tight and liquid-tight wall (64)
and which is acted on by vapor from the further vapor space (62) via

25 a vapor-permeable, liquid-tight membrane wall (70) provided at its
side disposed opposite the heat-conductive wall (64).

15. An absorption refrigeration machine in accordance with any one of
the preceding claims,

30 characterized in that



17. An absorption refrigeration machine in accordance with any one of
15t he preceding clains, characterized in that a respective desorption
unit (46') and a respective condensation unit (50') are alternately
provided in a consecutive arrangenent of a plurality of desorption
units and condensation units for form mg an 20i ntegrated

desor ber/condenser unit (84), with a respective pair of directly
consecuti ve desorption and condensation units or condensation and
desorption units preferably having mutually facing vapor perneabl e,

l'iquid-tight nmembrane. walls (60, 70). A sorption
refiri ger afi on TRCTEHE “aeRaraLn B PRy ndhs TBR L P RBO] FRegaidR) and
clai ms, char actierfleeghrtilert VioresenBR), 6oRhaht fressuid in( 849 fursher
provi ded for the absorber (18). 30 19. An absorption refrigeration
machi ne i n accofeRrdicPaset(f2hrielisrbly eing highar ddiangincthy figst vapor
characterized iﬁxﬁ%ﬁ%Q} the different channels, including the
heat - conduct i ve,” vapor-tight 5and |iquid-tight walls bounding them or
the vager-perneable, liquid-tight nenbrane walls are conposed of
plastic. 16. An absorption refrigeration machine in accordance with any one of

the preceding claims,

characterized in that

the evaporator (12) and the absorber (18), on the one hand, and the
10 desorber (46) and the condenser (50), on the other hand, are

accommodated in two separate housings (44, 72) comprising the

first and the further vapor spaces (32, 62} respectively.

17. An absorption refrigeration machine in accordance with any one of

15 the preceding claims,

characterized in that

a respective desorption unit (46'} and a respective condensation unit

(50') are alternately provided in a consecutive arrangement of a

plurality of desorption units and condensation units for forming an
20 integrated desorber/condenser unit (84), with a respective pair of

directly consecutive desorption and condensation units or

condensation and desorption units preferably having mutually

facing vapor permeable, liquid-tight membrane walls (60, 70).

25 18. An absorption refrigeration machine in accordance with any one of
the preceding claims,
characterized in that

a common coolant circuit (34) is provided for the absorber (18).



19.

30

An absorption refrigeration machine in accordance with any one of
the preceding claims,

characterized in that

the different channels, including the heat-conductive, vapor-tight
and liquid-tight walls bounding them or the vapor-permeable,

liquid-tight membrane walls are composed of plastic.



