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1 Sorption cooling elenent with regul ator organ and
addi ti onal heat source The invention concerns a
sorption cooling element with a regulator organ and 5
with a gas-tight nulti-layer filmfor cooling wherein
by vapourising a working agent and subsequent
sorption of the working agent lvapour in a sorption
agent under vacuumcold is produced. At the sanme tine

L SofBH EedNg B nEsithCid IRkl gan gnd ddbtional
Sorption cooling el ement ﬁeaé{tﬁggﬁx]?%e in which a

solid adsorption agent in of vapour sorbs a
second agent, the working agent, that boils at | ower
tenperatures while releasing heat (sorption phase). In
ddhadnntionecongerma a goeion: cacling\eigroeat with iaregulator organ and

CHRR BeB5qH s P BB, FREF 1 AR oo

t agpetr ahdrsubbegbgnheatptionpoft tHed @@eking | sgermhagRlur iMta sorption
the sane tinme working agent evagorat es fromthe

aB9BRHNASH VAGEHM coflds RducAd. Abkie sarapdime Beneysporator has a
gé%ﬂl‘éeédr%@a@fign to HHS58U6 r%"d:]t}’st ﬁ%ﬁ%%ﬁtﬁa??a@%bﬁn tasks.

sorption devices Tor coo sor
agents are known fromEP 20 O 368 111 and DE-CS 34 25

9. Sor I.on ent cont ners, . filled w tion
éemt@n ool s BRitnes 3 eﬁfb’eﬁgghWWngaLﬁo"Bﬁf rpin Agent in
afhe fraPef %Bbuﬁggrb%oébsédonﬂhéé&tr e IrRBghEGEnt, Mat boils at
the sane tine the sorption heat has to be”renhoved

f lowrart tempasapires whilgeraleasthg head| (sorptidey pbase)c dm dmeing so the
food and. keeping, it ,h

RS gBP s QbR B B S MSor i tabhg' S HEBL 'Gnce the

sali$orpaeh agenbRVEt et E aANcANBE Rigairt J!‘@sorﬁéélfé@ hﬁ:}h@r térﬁperatu re
provided within and a sor ber ouf'side of the can.

cbyheaginpst (@&-pr phasmeht the samedisne wenking agent evaporates

CFAERE A RGP S08E oI BRECTanmel 58 ftwetied anc

suntﬁmehdytdvep&%t@@\agaﬁge to be cooled inside the
can. The heat energing in the sorption agent is
stored in a heat buffer. The self-cooling beverage can

| RdSbrpBBA!devices for cooling with solid sorption agents are known from EP
0 368 111 and DE-OS 34 25 419. Sorption agent containers, filled with
sorption agents, draw off the working agent vapour emerging in an
evaporator and sorb it while releasing heat. At the same time the sorption
heat has to be removed from the sorption agent. The cooling devices can be
used for cooling food and keeping it hot in thermally insulated boxes.

WO 01/10738 A1 describes a self-cooling beverage can wherein the
evaporator is provided within and a sorber outside of the can. The cooling is
started by opening a vapour channel between the evaporator and the sorber.
The cold, produced in the evaporator, is transferred over its surface to the
beverage to be cooled inside the can. The heat emerging in the sorption
‘agent is stored in a heat buffer. The self-cooling beverage can is strongly

-modified in comparison with a conventional can and is expensive to produce.
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nodi fied in conparison with a conventional can and is
expensive to produce. 2 Further, nore theoretica
configurations of self-cooling barrels . are conpil ed
in WO 99/37958 Al. None of the devices can be
cost-effectively materialised and manufactured. 5
Finally, US 6 474 100 Bl descizi bes a self-cooling
cooling elenment on the exterior of a bag for |iquids
or | oose goods. On this occasion the sorption agent
Is enclosed in a flexible, multi-layer film The

CPOkHAeE, Mbt@tﬁdwef&tl coﬁﬂgnﬁatﬁhsfdﬂ ée!f-%dlﬁ@uﬁﬁﬁelk%ré compiled
m nimum by insul atin low materials as wel |

by1 YR P94 5168+ 1 n%lgaeef e davieas sankhseerstiafiectiele matenalrsed
Q‘H?ﬁgﬁd‘fgﬁg &gual i sati on between the hot sorber fill

e Co evaporator, which |ie against one
anot her with a |arge surface, has to be reduced by

AP e s Bs 228 SBloh B G eBbes vy sefeaRaNaacking Slement on the
9@tk a fbbg%r’giﬁh snoﬁlo%é'ep%b% %ﬁ%lé céééfler?%%%orptlon

a gas-tight b e sorptiodon agent,
pagenfks és @hcblsadtmng fdembleoammihgayemﬁlm oﬁhescmuactbwlth the hot

cutti.ng t.ool . A ntrol .of the, [.in acity.is
¢ ROpBR 08 rprlice B SirBnuB at Y i ettt aGa ROt as well
cast bt heGt-EMRINGOTMASSEY CIRtdl) BSOERM SHERT The temperature
singl e-use wherein the cooling can be controlled. Thi

oﬁﬁ!é@ltaablem ketweenethedhol sether dilaand tthe i el @vraeataﬁmreswhlch lie

F ot Bhe,aRiof hit o g CREAERE S nés o e Bl py using an

tb@bbrmenm,mamme i ndi vi dual conponents of a cooling
el ement are so seal ed under vacuumin a gas-tight,
flexible multi-layer film that the working agent

}’P(;EE’V’I‘(? 06?%4%7%'9 feblfhdd g%bfpt}%h&&ﬂﬁaetqﬁme% rﬁtﬁtlﬂ ,gas-tight

Sorption agent  on o
aﬁlamtrvhew.xma sm:ipann@geahd; filled iBG gmﬂgm lsaig fordae sorption agent,

def forces, .produced by e external air
p_ﬁei Soi e puTResS of Starfing dee ol fdnstonds ek by -a gyitipg tool. A
FEOMrATYRE cbbfind Bab iU tn OMMAREIHIS,

The object of the invention are cost-effective sorption cooling elements for

single-use wherein the cooling can be controlled.

This objective is achieved by the characterising features of claims 1 and 24.

-The dependent claims exhibit further inventive cooling elements.

According to the invention the individual components of a cooling element
are so sealed under vacuum in a gas-tight, flexible multi-layer film, that the
working agent vapour, flowing from the liquid working agent, can flow to the
sorption agent only through the working agent vapour channel and the
regulator organ. The deforming forces, produced by the external air pressure,
have to suffice to nestle the multi-layer film around the individual components

in such a manner that no path will remain open for the working agent vapour
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in such a manner that no path will remain open for the
wor ki ng agent vapour 3 to bypass the regul ator organ.
Thus the individual conmponents do not have to be
joined gas-tight with one another. They only need to
be placed into a bag, produced fromthe nmulti-|ayer
filmand fixed until the bag gnder the affect of the
vacuun1abuts firmy against the conponents and only

Ki 5 h
AR ss e BBttt s BB PAG Il GrmappeRtia netave to
e@é lidine@R@BARJNhARGh SHOaREthBY. ﬁ@éwmyrffeebhe U@Jﬂ)lbbeb #1tBra bag,
film El aborate vacuum ducti ngs are her ef ore not

remgiuced frorop the raulidaerdilmaang fixed amtihgeobeg wadeethe alect of

8 YRl SRR 5P % arlegBih e 4R SRy IR ufRhEagent
opaps(t chathnel mnﬁbpeugh the nulti-layer filmvia a
| ever mechanism and, if required, also used tao

cBREQTEING R theirvaniioncthe Tegifiatos, koA gan bRepasiypppered and
t%@g@ﬂ‘t ro%%yrﬁlfig t&%emﬁaﬁa)ie:f]eﬂl |bps[éié a\/%!.@l%'cﬂﬁﬁmgs are

e val ve seat m so uts
atheirefore hberexpiiredng pl ane t hat the external air can
suitably effectively act upon the valve. In an
advant ageous manner the hoses used for the working

agest pé(r%'@@l‘éﬂy SRR} LR frahrel ’thé\‘}egﬂ]amrt AYaANGEA B formed

external preSsure, but not an I'tional” pressure,

efrgm arvalysr sericant Byseﬁliﬁqwshe rtgatlcbuﬂg it.t Tae regulator organ can
ernally._o man SQ.Str

Tt e B8 i Huplion HEEmul- BB B 34 o BVer mechanism

bheg kie eqdirddirdIS® Us¥E Y doPsiol @Iﬁé eRtforfanSa Ul drar arer 8@ further

is formed when the sor ption agent is sealed within

aSRi¥helanemagequired fi @raag the gsialing ddane egatst e yalve seat

ISR 488 b DT EC ot o

Wean saitstsly eﬁeotweTWactcmﬁdn the valed. can, of course,
pl aced al so between the nulti-|ayer f| I mand the
separate bag For triggering the external filmhas to

be, a7 %ﬁnéleltl’?é’%%egc@éeh' P Sthe Ioriid8HEnt vapour

| osing 1 ts nat
channels are such WhICh withstand the external pressure, but not an

‘additional pressure, e.g. one produced by a squashing tool, that acts
externally on the multi-layer film and so strongly squashes the hose that the
flow path would be blocked.

A further very cost-effective regulator organ is formed when the sorption
agent is sealed within a separate bag. If this bag is pierced through by a
sharp-edged cutting tool at the point of contact with the working agent vapour
channel, the regulator organ will also open. The cutting tool can, of course,
be placed also between the multi-layer film and the separate bag. For
triggering the external film has to be deformable at the relevant positions
without losing its air-tight nature.
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‘4 The regul ator organ can be expanded in addition to

the actual closing elenent also by a thernostat
valve. Wth the aid of the thernostat valve the
tenperature of the evaporator can be held at a contro
tenperature. At higher tenperatures the thernostat
val ve opens the path of the warking agent 5 vapour to
t he sorption agent, at |ower tenperatures the

t. val | th K |
LBl frdSh oA e rAgRlehdn . AN oo AGaI > tosing
Caftndit Asd %?Fh:ﬂ@rtﬂo%tétr@l\&e WHH ehe did 8Pt ﬁt%rﬁ‘iostat valve the

t her nost at . best known 10 ones are expandi ng
btrMmeeraire af ith%BHaBOTanﬂfyb@hletW&t aaonte) tamperature. At higher

A ARTRE b 1 Rigotal, P 0pdie i parBron e SHOHkibG agent

r egpbat @7 tie Garptiddy ageht, Ut Rivdriempcpaiits il &hermostat valve
fluctuations of less than 0.1 K can be achi eved. 15

Bglosgs the Agthin a t hernostat val ve the cooling el ements
can be particularly advantageously used for the
t enper at ur e- managed cooling of transport insulation

cAlit kmover lerheasts| athéch taransyijedted dot ehareyes thegr displdaament in
for the transportin of f oodst uf f

exa or
pﬁa%ﬁaa?mesra e thRAgE sEe ReBable s %rt!aerm%e@t The best known
| BAgS afred e&béﬁ&ﬁ@rboai‘é@.t ag Aebinethist { BRmMAD Ar}% can be also

cooling elenents 20 according to the invenhti can
sadeﬁagmusiy]ysmrInc&jpar‘t‘mutarlarctost-laﬁectom inagnef binvetatin sp|rats

g?%ﬁ'&%t 3%591“' at% gan hasy "?H {ﬁfgfgrgpgpa?wtghﬁuctuations

t BElcaB $har O\ﬁatk\c%nw&étﬂéﬁed he interior for several
days within a narrow tenperature range, independently

fromthe prevailing external tenperature. Because the

| B IRD Bk 155 B IR goq e partioutarly
taamagéouslpfmm f5peangi t@np@@mrbanéhéwsaﬁatm?t Bf transport
According to the invention all internal walls

i isyladionepriainess. lepulatas transp,@téaoetﬁmrtsr]swapmraemmple for
SHd f’rﬁﬁipor-lr H@ c}fetHBVﬁétﬂﬁ phd pﬁét%u'tle%ieﬁtloﬁhc Sbbfikn 39°C and
honbgeneous e ex npera ure
s&Bt(hgllysmllatad uedresportSi cortaines, efiitgor withr tee cmaimgg dlements
th vent i ?‘n has a fl exible con?t ruction, a.}_
accor ing to the invention, can be stored for any period. To start the cooling
function merely the regulator organ has to be opened and the product to be
cooled packed in the interior. The thermostat valve controls the interior for
several days within a narrow temperature range, independently from the
prevailing external temperature. Because the insulation container can be
made from an inexpensive material (e.g. polystyrene), a return transport,

often expensive, can be dispensed with.

According to the invention all internal walls of an insulating container can be
covered with evaporator surfaces. The temperature of the interior is then
homogeneous even when the external temperature strongly fluctuates. Since

the evaporator according to the invention has a flexible construction, at least
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5 one region of the evaporator can be a fol dabl e one.
If required, this region can be folded up and all ow
full access to the interior. Under vacuumall fl ow
channels to the sorption agent have to be retained. 5
For this purpose spacers are provided, that let the
wor ki ng agent vapour flow unBindered away fromthe
liquid working agent and at the same tine |let the

CORRUBDIoD; 7 eARRsRnRS 8 P (INANE . HhRcreg. this region

PEAR B8 FoldeBXigPARd BlIGH FlIF a8RAG8HIn&Niftetiged. 10 that
are adapted to suit the respective cooling task. In

any case, it is a prerequisite that the plastic

wSTFE Nafdahid RORLABRAARE viF bolifoB 0mE Wl fivpe retainea.
| Foathig gufitisatEhacehe Arearaidis, itigatnel heawdkiey 8gent vapour flow
am de or pal ypr}ggél ene are use, as these

pol y: | _ .
nﬂﬂ%‘ﬂﬂﬁfﬁg BWAY i dae dguidovarkinergeehped at the samgdime let the
d f LI t ri.Ng
i RGO kP e fith WD B HETBRRERHLR Y
manuf act ured according to known manufacturing

t hods, |ike dee extrusjon or thermal blow

| .draw ng, .
PRIl 19 fheaiavableh felgbLRURRRR dIeXtRl? B1qslc; shasers are used.
it ot BBap BB 36 Uhb N sPEORRS BobflRY 180 ! Shi Ao, It is

rel easing gases afterwards, |1ke 20 plasticisers, are
apckrelquisite tthat thee presttict spacspo duriog retafager woukk not release gas

oo S rohalverB RS TG 3tE: B dhe §BRUEM, fiis & advantage
C@RkAid3SSlashS pdBarbdnate, Yolydneiae dr%lﬁﬁbbg%htéﬁaéé 2sHBAY these

times that of an evaporator according to
i maderials rcane behbeatedeta highendempsiraliees andoflegargasbbgfore or

r 0 3 ' ing container is required.
Lgﬁltzjll'i(‘f{jnceolh1 gyh%&me@%%g%g%'urn, a greater external
s Pidstic espateps thanvbieCbostaffachiealy mbdufactured hbsording to known

interior, that again _has to be counteracted by |arger
i FEnyAteing smetipdse viikee rdeaph rawins sexfusipn| ¢ic dhegnal blow-

a lipgt toy d in o N [, NC
aﬁ@dggf'%ctmcaﬁﬂbeé%’fv:ap féea(‘fa%vh\ngt hrﬁgﬁ%%i ngé%l eir?t=_\ntta;lk[gh dlﬂln% the
amamutaotgring droeess thegnihd anatefidisanehgenes gases fafterwards, like
eanPLe, t he cggling of tents, where

plasticisers, are added.

In the thermal transport containers use currently the transported goods are
cooled by ice batteries, that have to be provided inside the container. As the
size of these ice batteries is many times that of an evaporator according to
the invention, either the internal volume is considerably reduced or a larger
insulating container is required. Larger confainers have, in turn, a greater
external surface through which more heat flows into the interior, that again

has to be counteracted by larger ice batteries.

However, the fields of application are not limited to insulated containers. In
principle any object can be fitted with cooling elements according to the

invention. Advantageous is, for example, the cooling of tents, where
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6 conplete tent walls can be replaced by the cooling
el ements according to the invention. The cooling of
patients or injured people in a hot environment or
the reduction of body tenperature is just as possible
as the use of cool vests, <cool suits are breath
coolers. 5 1In principle they gan be used anywhere
wher e nowadays cooling batteries or ice batteries are
and.ice batteries

L REplet Foh SRR o8 etk B £00HIS Biebints srcaiging to the

brwehasedT Iﬁ@rcoanb(% I@J‘?rﬂaﬂén&for infjured asEbpiaih '%eh@faé’r%lto?lment or
suit the coolin as the evaporator has a

f thexiegustien At be wternneralmre. 9 justies passiile an the @@@@i cool vests,
ﬁ&ﬂtg e%?éacth Céﬁ%n‘??ghl eve tenperatures above 100C.
T

ayer f conventionally used in the
packaglng i ndustry, are not always suited for such
gh tenperatures articul ar polyethyl ene 15
| Hylé'i"lC’P]GstE@WCéﬂ %eeaWCﬁgn%la%r@n\efh@@r nowaé@eﬁjyo%lmgmenes or

& us@@c EoMb F@&‘W.t e [ %! [a{thles the
contrast tot 3 sea |ng ayer rom " gol ypropy

ceoplinigt dletreends mchﬂﬁhg/tm theh ventiop exaat be storedifer any penod of
It|n 0i I s ,above 150C. 20 |In conmbination with
High 2 st B, weoB By Bulb dee-coolips es andne: pearalndas a
gﬂésﬁlbﬂbetﬁ)r@frubf& sorption agent may cause inadmni ssible
| eakages in the filnms. This danger can be encountered

by at | east one polyester or polyamde |layer wthin

BB e spBBharoue STRER sERnly chatiBrEIRTgaGurbs above
b30@ic I The nﬁﬂﬁ-lliéyi’# finsa comyetionbily MisedRttRE gddkByPg iRdustry,
25 netallised |ayer. For this purpose thin alum nium

farrenaowlwaya suiiegidies sych high Smperaiares. b eagicular polyethylene

NI a2, I RaihaC BeBoi bt prEBf 5 ofEr B¢ Fnger tre

uemloéurbfmmemﬁaluhdéeolacddmnm tontedstGo RS bderaling layer from
eci al Iy since they can be nore cost- effectlveIK ) )
p;p MRoRY qq@dﬁaﬁewglpstgnqi rparkedly higher temperatures. Their melting

point is above 150°C.

In combination with high temperatures sharp edges, corners and tips of the
granules of the sorption agent may cause inadmissible leakages in the films.
This danger can be encountered by at least one polyester or polyamide layer
-within the multi-layer film. Polyamide films are especially resistant fo tear and
puncturing. The actual gas barrier is ensured by a layer of thin metal film or a
metallised layer. For this purpose thin aluminium films with a thickness from 8
pm have proved themselves. Metallised plastic films are less dense.
Nonetheless, in the case of short storage periods the use of these metallised
films is also possible, especially since they can be more cost-effectively
produced than metal films.

- The individual layers of a multi-layer film are joined with one another using

adhesives. Conventional adhesives contain solvents, that during bonding are
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The individual layers of a multi-layer filmare joined
W th one another using adhesives. Conventi onal

adhesi ves contain solvents, that during bonding are 7
not conpletely renoved fromthe adhesive coating. Over
| onger periods these solvents diffuse through the

i nside | ayers and conpron se the vacuum w thin the
cooling elenment. At higher tenperatures, |ike those

ofot Renieiebntepusfom e apnpaus patgos Ovdi' BAGEF periods
I e3RS40V fls dﬁ%ﬁhﬂﬂ%ﬁ e iAdieshy&s éi'ﬁ)egorﬁbr%?nlgé\fﬁe V8cuum

be designed fo i gh enper atures. Advant ageously,
nwithin-theyasoling Ialwne«mtt m algdjtelryalmpesatuwehke thaseraegirtirig in the

1205008k P AR B¢ B of A7 Byt SHRLME0Gon i

Upshsiffatt MTHdrbfiie ARE adpesives Qfse@Xéiﬁ@"'\%veft@ Ibef BQSIgned for high
packagi ng of foodstuff, which after packaging are

stesRpeAlEESS or preservation at tenperatures above

120C. Multi-layer filns according to the invention can

be obtained, for exanple, 15 fromWpf AGin

VAt kantagebusigwrmudteldyandiims wittom Wdéelapecwms of 12-50
GrbH, Wl furt, A\ustria. Wien such filnms are us

c®Y | Y Bt slaypr fhigkngssaRh §12 4B @NPQb’PBOPY'ene layer
”ﬁ’ﬁél@rfe%@‘bf%(ﬁ 66 rﬂJn?‘éﬂ?'u%ed Tgﬁéhtfms%rﬁrl.@é% kdf ExrAPle, for the

be several years i mpairing the cobling

| apad:ka@yng 20 fd'dr(tstwﬁl which qfsrapackgping areubtariisey éor pidsesvation

ormb t filling wth | oose goods, as
tlenﬁﬁer?ﬁge§agg‘é%iﬁgﬂté'evacuat ion are state-of-the-art
|n the food industry. Therein numerous bag sizes and

shapes are used. In particular flat bags, bags with
pM!ﬂﬁl letyed §éms nercording stowthen inventiob ean bei eltaineskdiar example,

o8 SBRE AR o S8 p e SHRE® b BARAGE Ferapehungen

t GenbH sWetiuft, Austrizp eWvhée Suthdiimal drecaded) @veling eRimasieswith a
for the cooling gement according to the i nvention,

\Aﬁ@hagﬁ% |r@1ien@elfJWe1% mhﬁrbféﬁﬁtﬁf@rﬁoﬂgﬁﬁblﬂ thsistthe Saigge life can
ebéraﬁ’?@%ééﬁﬁhphhﬂf& I%Q%ﬁ%& &]ﬁ\ °£b|@ e internal

sur ace o n su uent “seal i ng

The welding (sealing) of multi-layer films to form bags and the filling with
loose goods, as well as the subsequent evacuation are state-of-the-art in the
food industry.

- Therein numerous bag sizes and shapes are .used. In particular flat bags,

bags with pouring openings, bags with cardboard reinforcement, tear-open
bags, bags with peel-effect for easy opening and bags with valves are to be
mentioned. With their specific properties they all can have advantages for the

cooling element according to the invention.

When filling the solid sorption agent into the bags, dust is produced, that
seftles on the internal surface of the film. Dust on subsequent sealing
positions may lead to leakages if the layer of dust is too thick relative to the

polypropylene layer. Polypropylene layer thicknesses of 50-100 pum are
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positions may |lead to | eakages if the |layer of dust is
too thick relative to the polypropylene |ayer.

Pol ypr opyl ene | ayer thicknesses of 50-100 pmare 8
adequate to nelt dust grains securely and vacuumti ght
into the polypropylene |ayer. Wen using filns
according to the invention, i8 is possible to envel op
hot, 5 sharp-edged and dust-rel easi ng sorption agents

W further, protective intermediate |ayers,. .
bttt dhadpey DBy tials . sPSEREnRaleveBlgintioht dpto the
SpYRbAIpYER IByeiM t hout external gases fromthe film
mat eri al itseP/f or through it reaching the cooling

el ement that would inpair the sorption reaction or

c v L 100AS . sorptjon .agent. ferabl

o O LSing A8 orting 8 i ¥ Rb o P iRt Raceriiaidh ot
| sharpredgade aadbliystaeldasimy ebrptivnt ag8ti¥ Withomts furtlar piddective
case of .the application ,according to the invention
twie%%%ﬁeclav ';p% digagtiysupder vaswim ansosters dhemsover a period of

ARSI )iezé}s aﬁﬂ/hoﬁyé&el‘ﬁ%%bg%% i‘r&ﬁ{ %erﬁlﬁ]r}nta\@%? it ir[é)?f]nrough it

(above 100C) zeolites ave a consi dera

cegashing the cotibg welearent aihatirwauld inheaie fioe escaption reaction or
parti E#l arl% Sl,[li.tabl e to be used in accordance with

t H&MP %thplr Yot feolite is a crystalline mneral, that
contains silicon and alum niumoxides in a framework
structure. The very regular framework structure
coasarmiprrgeni wrefecably Zeekite is msatli hitsweegetarmyystaliinesstructure

i I ' heat, Wthin_ th i
e AR TeFSEAT et el FEGSiER i5Mben BRLPab BB o papication
t accirdiongtd ithé dinvémticre Shet fRRhAlcaf dehligdblahivaterdapsegson is
on the quantity of water already contained in the
f@mﬁogﬁﬂéﬂ%- vaiy at rakativehehigbripatneraueestabioye 100°C) zeolites

(40 i BN B g Y 05 o ere
waarticulady saitbield tpde J4< ip aubrd sriceagith tHeeinvéhiion.

reduced water absorbing capacity is due to the
specific crystal structure on the one hand and

MPEGIRE id X SrysiRIihd H}iﬁéra@,fthH‘@oﬁéh@rs‘?‘ltcdﬁr&?ﬁ&hnﬁﬁiuﬁh@xides in
ot her. Therefore or cooling el enents, at over

| fommyewodo struntyreeThederg angular demsrewbek structure contains hollow
spaces, in which water molecules can be sorbed while releasing heat. Within
the framework structure the water molecules are subjected to strong field
forces, the strength of which depends on the quantity of water already

contained in the framework structure and the temperature of the zeolites.

Natural zeolite types, as they occur in nature, absorb considerably less
water. Only 7-11 g water is sorbed per 100 g natural zeolite. This reduced
water absorbing capacity is due to the specific crystal structure on the one
hand and non-active impurities of the natural product on the other. Therefore
for cooling elements, that over longer cooling periods can release the
sorption heat through the enclosure, synthetic zeolites with their greater
sorption capacity are preferred. For cooling elements with high cooling

capacity and/or short cooling period, wherein the sorption agent remains
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30 sorption heat through the enclosure, synthetic
zeolites with their greater sorption capacity are
preferred. For cooling elenments with high cooling
capacity and/or short cooling period, wherein the
sorption agent remains 9 relatively hot, according to
the invention natural zeoliteg are also used. At high
sorption agent tenperatures synthetic zeolites are
nanely no | onger _ nore advantageous than npatural ones.

Toplaialy Jiotupeaerdingelor the Huaniiah digburabreoktes argr aiep afsed. At

"B, S8 L Y S0 bR B8 SPESAN SR onger

smqme ianinaa@gebus sha nb‘exﬂalmnesbd'tyblcnﬂmamth Brestraimed release of

onom oi nt f view uch application the

f, RAIPtonGlialo gl ASEEtath PO SHERBPGRle eraRsatures above
SHOGQ:trlﬂéfély a4 @%ét%r%ﬁéundﬁéra%d gd Vﬁrptnér?ap@hwsaéorbed by
zeol it'es have a further advantage. e non- ac
abmmtwnees':rarrethet ganmamlb@i nmmtm‘eﬂewdiort suckospplication trgehnatural

ee[% rﬁa gtlve ol ve%9 n the tg nerrat roly iderabl
t ey Y‘??eﬁ U & MaskeE ¥ R9eHEINSE; BEL RCCeS) ?%‘3 y
crowgral s. Thus they act as a built-in, cost-effective
heat buffer. The result of this is that the zeolite
filling will becone | ess hot and consequently can

'aRI%ﬂerI ?ggl'ieﬂsaé Q@e alélrtW@F %\rdv\.:’lﬂ%%%r S|'I‘f§t nl)ﬂyfcrtmaigg %dpm?(’}uorﬁ]s are

npera I'te granules Ts

bty@lmﬂyam'ﬂweqﬂaﬂﬁ&ﬂ st)?/agmmh thieg mn&ﬁmﬂ%lwlmals/ed in the
and poj nted geonetrlcal shapes, whi ¢h und

vﬁ% FiaR Plithe roid ey afgheated a9 eﬁﬁhw@u%@erksrze@me crystals.
t *‘Fpg #Q& 4% -7 8hst- g@e(ftfﬁ/brﬂe figr (e ARRASEthidls that
ere I| e tollo e

nat ura ZéOPI tes t W ng can
athearadlitebilisg will bedorae lesohotrancetemsenueatiy cadiabgotipadditional
the invention tilolite, chabzite, nordenite

clin
aWGt%WaipPPbss?tﬂ@""eiéerﬂﬁ?W%r ®Fy occurring materials can
be returned to the nature w thout burdening the
environnent. After their use in cooling elenents
nédamral zgelibe i grapuleanisb@adea s froho bresemphd, squasbed| fragments
"4 crl%\c/)%rsequenqh'/ ﬁlas? 's?%% and ;t)é)znf rgipégc\)/n%ehlcal Wﬁapes which under
vacuum and increased temperatures can pierce or cut through the multi-tayer

film.

Among the approx. 30 different, natural zeolites the following can be
advantageously used as cooling element according to the invention:

clinoptilolite, chabzite, mordenite and phillipsite.

Naturally occurring materials can be returned to the nature without burdening
the environment. After their use in cooling elements natural zeolites can be
used, for example, as soil improver, liquid binder or to improve the water
quality in stagnant waters. Of the synthetic zeolite types the types A, Xand Y
are to be recommended, each in its cost-effective Na form.

In addition to the zeolite/water combination other solid sorption pairs can also

be used in the cooling elements according to the invention. Particular
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quality in stagnant waters. O the synthetic zeolite
types the types A- X and Y 30 are to be recomended,
each in its cost-effective Na form In addition to the
zeolite/water conbination other solid sorption pairs
can also be used in the cooling el enents according to
the invention. Particular 10 qgeference is made to
bentonite and salts, that al so represent conbi nations

céﬂ‘gré{gﬁ% @ﬁﬁ\%dghtoa*g%ﬂB!t&tngg%ﬁiéggh%ﬁeglgg%%%reseint combinations
adNRHRIRBHING & S%t ‘-Wate?' RER/E 551%%3"35 %Bhﬂllnﬁﬁinr with! Ahols,

operate 1 n vacu can be wel
meBni bé agleo amlad\@ctmemusgsolutloﬁ tSiece rthiess iroaterial pairs also

GERtete I 5Byl 0 bR v IR DR BT RKE: fifgecording to
WeHeeihveaonr flowing in has to overconme only a

m ni mal pressure drop within the sorption agent. In
this conjunction the 10 pressure drop shoul d be,

Eb@&b%{d %elvyﬂgéa]lggﬁ} 10 nérﬁﬂ e S or pt ||§f|6}gg§%ﬁt{]§ Fﬁ%lg%SS% mgasu red

abhe providfederthatifthe ovatet vapout davibg inhhagookongrcagrnonly a
vapour for settling. To ensure an even sorption

IRimR tin@S%ﬁeptd.r% \wa“émthanaowtlgﬁaagerar é@sﬂﬂ'% G@nigmction the
fgf&hge@g\o%w .mmaﬁg v wa&ér%'mg R}g{gmfg; agent, less

ense anul e ‘di anet er tween 2 an
pthaﬂ Yanipdwe Ilbmiditmshmetmrpﬁdnesagenahabeo pmcimlé toi dffeydufficient

EJ ._after evacuation rxﬁ
oSt 1 TR P8fdnd g8y Ve JohBPEING, T eNauian eygn sorption
t ethirothat d8ptige agknt bhdt élﬁé@bf@ssﬁ’@ d%}f"%rbf@rpésgmb@{ranules

t he evacuation. "However, to enable to produce
vhavelpesigiaie proves thensalves. sﬁmuie)d:aag@ers bebeters 2 and 10

oS B E ISR PR b o e MGDH G, biom ana

C aheesiasliafidhYforhd Navao wesfdu@éw@éla@he b§d¥ laﬁdtétasle in its shape
case, provided the vapour channel has a tlexib

cehhe serptian aorat.ithatl velaing the shape dgirasedcn tb@ evacuation.

dHBWe%F dtor &Lﬁ?rflé G ﬁBS UGS O%angélpr% rggglegr\gltlittﬁé E;?g?tlon agent

gb@dieaIWIfH the stablefshvapt agemrdmhgatbethal igvemial iHeesdibtichk igent is
p %10rrredfr mzeollte powder and  resistant to
st e issiveral tegions; canpees ol dimivABPYr flaw gannels. In this

”E’é’éé?%?oﬂﬂ@d the vapour channel has a flexible construction, the individual
firm regions can be displaced relative one another, folded and stacked, for

example to make use of narrow spaces yet enable a good airflow.

~ Advantageous are also zeolite blocks, pre-formed from zeolite powder and

resistant to deformation, into which the flow channels can be moulded and
- their shape is made to suit the required cooling element geometry. The stable
zeolite blocks can have hollow spaces in the region of the working agent

vapour channel so that not to hinder the flow.

During the sorption reaction sorption heat is released that heats the sorption

agent. At higher sorption agent temperatures the absorbing capacity for
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their shape is nmade to suit the required cooling

el ement geonetry. The stable zeolite bl ocks can have
hol | ow spaces in the region of the working agent
vapour channel so that not to hinder the flow 30
During the sorption reaction sorption heat is rel eased
that heats the sorption agent1 At higher sorption
agent tenperatures the absorbing capacity for 11

e Hefes b5pBiah ol 1S e = heh coiBadieeety vebd longer
t perisar Pld hsHIE RS coltAB sbiRicTPagAtoN agent is in

direct contact with the multi-layer film the 5
sorption heat occurring can be renoved unhi ndered

AP o B R Bt ] Sy 5 R, e

ekbiptioantiedtcocmiing Ben 1% meved eRhRideesd thiblghahe film to the
Because the heat transfer to an airflow fromthe

ofKiErgE OF & RéesBipbpdinisagasried ofb i iy menbient aie 1 deralso very
Obfiftierito EBONME YWFoth LdRagPlwith\pagker of the

granules o a sorption agent on the inside of the

bag, in principle large filmsurfaces wthout ribs

o etiia e Neldiansecte, rspkion Jiogh e.0fR pibersviop agent
IOBE\%;'@ Bf fHed Yarh8Wrsast :ﬁggﬁfﬁ?dé Qg the hgtﬁt frﬁﬁéﬁaf BMthe granules of

contfainers are to be so designed, t e average
h@asorptien cagembicin dre regide wif tthenbadeinspripgiplenlasgefilm surfaces
woul d not exceed 5 cm, Al |, applications are

cRibgul ibs 35 FepBmiahag. ek g a8 Svifbfical, sheetygr jubular
ageonReys; idihesl zBsliteOgrafliicdNNaviThl SArticUlRiy 86 @ NER . coNduction,
the tine of commencenent of the cooling effect the

r Blgu | serefiono rapataingrso e el@. beo sBegenignad. fthaimthé average heat

C o ucsont Aol vt YL P S HER WaRBHI R B St
beconmes hot because it I|iquefies and adsorbs the

vgﬁour inside its crystal structure. The evaporator
coblappisationsiareashaiatiesisad &3 thatc caoling elementys sipsed over an

CaAFAINGE i 5\ Conl ol 2HGAAILY, 6, S e of
sabmimEreemdm obolhet lomoting peffect abentegulbiffor aosgan is opened.
ngaﬁ]%n%n?rgm img rp%fin%riﬁ ttlrﬂg the working agent vapour can flow to the
sorption agent and settle on it. The sorption agent becomes hot because it
liquefies and adsorbs the vapour inside its crystal structure. The evaporator
cools off and can be used as a cold source. In the case of cooling tasks
taking place rapidly (e.g. cooling of a liquid), as a rule the period is not
sufficient to cool the sorption agent with any consequence. Therefore the
absorbing capacity for the working agent vapour is limited due to the hot

sorption agent temperatures if additives do not act as heat buffer.

In the case of cooling elements with longer cooling period the sorption agent
can release heat through the multi-layer fiim and depending on the
application transfer this heat at higher temperature level to a product that has
to be kept warm.
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absorbi ng capacity for the working agent vapour is
limted due to the hot sorption agent tenperatures if
addi tives do not act as heat buffer. In the case of
cooling elenents with |onger cooling period the
sorption agent 30 can release heat through the

mul ti-layer filmand dependi ngzon the application
transfer this heat at higher tenperature level to a
product that has to be kept warm 12 Wen being used
in the deep-freezing range, adequately di nensi oned

f voMen BRarased Wﬂﬁ@@éégméézﬁﬂjj féddéegide W Gﬂnﬁﬁ'ﬁoned flow

freezing point, are consi der é
agbannelgy ahdtmwdolmdaﬂdlt:m bmmgathe)rfr@ztr@rwm Larresto be

PERGBES T o PR A, 0, Sk o evoratn

\Mtl@fﬂpb%tﬂi@sulsadwl 0rC eaRs@ hRveBagedwheaNBBOKbrkilg agent is
happen that the anmbient tenperatures are bel ow

tH‘@t%'bH‘t"ih@NtEW@eé{f@ﬁém@f 10 the thernostats. Wth
falling tenperatures first the thernostat cl oses and
the active cooling of the cooling elenent is

i Paeticuladye dvhels iy wsed he tenepgratiatimanaged hﬂanspor’[ it may
i f pure water is us

fall | '
whabeen f@%féﬁaﬁgt ?@éﬁ@%@éuqq%ea@owlawﬁheﬁqwﬁ? fmpegture of
O¢hd therffstdis. eW'ltHrfaIIlﬁ % geatip& fn‘é’?ﬂﬁ tI%'gltan{ﬁ? cl% es and the

adequate, the interna erature w el ow

t Betive e@mhng oisthpo|cnol|ngFoeIetrremhsisorimtetrapte$i, MAeeseolCas the
[ st ead of ter n..aque . L
TorbBgrathE int (R B0 Ao IS PR 0By S Sieler isuses. it woutd
oboldIfyChnd felefée Hd 8Midificatidf I%étteh@ eoidt thel interior. Provided the
tenperature of the thernostats (e.g. transformation

pwiater fil Boadeguatrl the infermal deanpesatnre will nethisd realow dhe ffreezing
555 Thus, provided the tenperature of the interior

[ é‘rg'ove the control tenperature of the thernostats,

in the case of this configuration working agent wl|
evaporate fromthe aqueous m xture and cool the

i FPEfappPoThtaskenpdess Oreds koo nw.tinstead stnuse Walehan@ggieous,
| OFCPREIALURLIRERLS Dep R Bt aton VRO TAHENE Pty
pbelow thedcdread tdrapemture of the thermostats (e.g. transformation point 3-
4°C and a thermostat control' temperature of 5°C). Thus, provided the
temperature of the interior is above the control temperature of the
thermostats, in the case of this configuration working agent will evaporate
from the aqueous mixture and cool the interior. At temperatures below the
control point the thermostat closes the vapour channel. When now the
external temperature falls below the transformation point and heat keeps
flowing from the mixture into the environment, the temperature falls in the
evaporator until the mixture falls below the transformation point. The mixture
is now converted and releases heat to the interior. Consequently, in the case
of appropriate dimensioning a cooling element according to the invention can
cool not only at a constant temperature, but provide transformation heat
when it falls short of this temperature and keep the transported goods at least

at the transformation temperature.
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flowing fromthe mxture into the environnment, the
tenperature falls in the evaporator until the m xture
falls below the transformati on point. The mxture is

now converted and rel eases heat to the interior.
Consequently, in the case of appropriate di nensioning

a cooling elenent according tpthe invention can 30

cool not only at a constant tenperature, but provide
transformation heat when it falls short of this
tenperature and keep the transported goods at | east

a 0

ansl SRR FREISN bE el oF hE huensrator yolume by
vadditienbleutadiid mixnas sudesitdd; acconding:to the niwentlmia separate

ATed! SR crtafroutt BV B BERAPa RyRRarof AY The Tliaton

I 615 tﬂea&darﬁamér ah the%uﬁFretsaba@é thid neahgomtemS@ﬁtdo@@%t need its
this heat source itse does not need its own

c oMY gINntroh s itsexsesseat el bwqarnetsieawav byds thegposiatic control
' Bﬁfc}rggt{hur e@ﬂbF G ?)'grét% Lﬁé grﬁég@rtﬂg dngé%pqorted”ggods The

t enper reac

c gppadityyobothig heat bea:tcessmm@: behssi kelcheated, thal dtsl I@éacémlssmn
that its he&t em ssion should be sufficient to kee
t fROYIAShE sHigient i danp the insHiates septairen ahthe e)ﬂ@fected lowest

anfatt @ﬁg&&;ﬂﬁgé &f Bhs gf%ﬁe %ga#@d rtsmpgmdre of the internal

t enper at ur nternal space. According t
| BPacH.| Ancarﬂmgmattheanweatlcdnelse redat hsowerce oddt@ not have to be
within the ins

BRREIGRBROCHY JiartRth eithet, ithin. i insuiateg ESafamer. It is rather
PGUHIEhY 1 G169 AR eckrBBEsS NAnEd AROLALEBrAGH Aol as

a steam heating, that distributes and controls th
amﬁlﬁanblneatm thatsdistyibitas abg qandrotsetite snpung o(ﬁ\r@at ﬁheorbed

f th t ti [ .
bt Podl b e QRS Drmad o B, pRPSR, Waet "ayaparating in
t hﬁerﬁwﬁp@frﬂé(ﬁf witht HECtHER SourtBe coRabrses UlitHis eheaRSaporator
heats themto the level of the site to be evapor at ed.

TEUE!CHJH% ondhe epatairseirigres ipaddirats éh@vdpdhgtl@vel rOérHae sie to be

RBRGERRY T8 RO P ob e T LY Sl romain

I gtiogeneows.0as sramnas and teeiperitore mr’dﬁenmemﬁetat exceeds its
va our flow into the sorptl on agent unti] the control
ldemrerature o then spulaigriofgan opens and lets the working agent

vapour flow into the sorption agent until the control temperature is reached

again.

For this purpose heating elements, charged by batteries transported with
them, are, of course, extremely well suited. In the case of this type of heat
source the heating element can be controlled also by an additional, electric
thermostat.

In principle all known exothermally operating chemical reactions, which are

used to keep bodies warm (e.g. open flame, catalytic combustion, etc.) are

- suitable as separate heat sources. Particularly advantageous is the oxidation

- of iron powder with the oxygen of the air in the presence of water, salts and
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For this purpose heating el enents, charged by
batteries transported with 25 them are, of course,
extrenely well suited. In the case of this type of
heat source the heating el ement can be controlled
al so by an additional, electric thernostat. In
principle all known exothernme{4dy operating chem cal
reactions, which are 30 used to keep bodi es warm

g%h? \Laeoggrebgglf lﬁ&ﬁ@ﬁ@ %{é%ér'egaﬁgcwfgggéﬁﬁﬁ? f@%hfegr P@y little oxygen,
aﬂYﬁ@ltﬂ@f@Hﬁjs@ |ﬁtBﬁhQﬁﬁgﬁ6r‘ l‘P\?OL#ﬂ{ tHe! L?éhé{ﬂg ‘?6u ﬁgﬁﬁt}lgﬁ walls

en of the resence of
141r mdlrected ¢ dime omtsa:lesbow theprezg rseﬂscengacswtahtm a@imensioned

_regui.res only little oxygen, that either diffuses

P8 interior through the usually porous
insulation walls or is directed fromthe outside onto
the heat source via suitably dinmensioned openings. 5

Adecoeigiingyta thet nwentiarethe euipuhef hese lnead soulseseangg controlled

 BBE <R AR G S NP i A Refil 5 HPREQ. the air

seppply cadrbeeomplgiéigistdppeit, Gpp fishhdpihcredséd dhen falllng below a
increased when talling belowa Ilimt tenperature.

cbmtr@mwgtqrﬂeBa.qor%f@ﬁmgytf@omﬁ supelyc Beth Hig eapling 99paCIty of
t LheIQ:oB{W% RAhERY aﬁheﬁnhegﬂgge?éﬁa?%ﬁtdf “tﬂe Fé%rc@f can be

hea ource can be re out co
omxbucadt i vat ed heat source woul d heat even vvhen t he

anbi ent tenperature is again well above the desired

.tenperature of the 15 internal space. In these cases

t D@itRR | doMirof! £ SRRk é(\g}’uafbd“%\éﬁt SBufcd Woulkiaiedt 'E‘ve'he%en the

comng fromthe outside as well as the reaction
rehﬂ:wﬁdtelmperh&reheaagamuweﬁ alBeseathee d&srredgtemperature of the

t |asti nbi. e
RBLShaed Shigfed FHSESIne Sdlingraant Holue haye to cay away
bﬁ{é)Méétft%rﬁlﬂgtﬂ'drﬁ Ghe barfEies as Well & theteabféie hBat reddaed) by the
a control of the heat source is a sensible 20 one.

Abeat apuiger Badaeiserdwing antrangpodi lastingpsgveralr dayse the ambient
O@rﬂﬁéﬂaﬁﬂegr&%e%ﬁ[ glgd H&S &%?al times above and below the required

- temperature of the internal space, a control of the heat source is a sensible

one.

According to the invention the air supply for the oxidation process of the heat

- source can be regulated via its own air thermostat that, depending on the

ambient temperature, enables a greater or lesser air supply to the heat
source. Advantageously the heat source is inside the insulated container,
distributed on one or several surfaces between the inside wall of the
“insulating box and the evaporator. The air thermostat can comprise a
bimetallic element, that above a limit temperature closes the external end of
an air channel. To enable the flow of oxygen-deficient air from the interior,

the airtight bag can be provided with an opening, through which used air ¢can

-escape into the interior of the insulating container. From there the air can

reach the outside through the natural pores of the insulating material, or
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source can be regulated via its own air thernostat
that, depending on the anbient tenperature, enables a
greater or lesser air supply to the heat 25 source.
Advant ageously the heat source is inside the insul ated
contai ner, distributed on one or several surfaces
between the inside wall of thg insulating box and the
evaporator. The air thernostat can conprise a

binmetal]ic el ement, that above a |limt tenperature .

c PBREAPT kR opllel pReings @regimads, teallowhthenexchangeiajr @nd are
her ¢ ' o . . ) _

| DEIBOSIA LSRR ahtef GBI THI i et Bhring
t bf thegbpeding$ coslddilsd prevent dasogstorage the beiniterttionabautomatic
of the.in ating container.. Fromthere the air can

” ashitionhe beREsGte G oW RIOTAGE (W RPCRIES- of t e
insulating material, or 15 appropriate outlet

ogjeni ngs are made to allow the exchange of air and are
didaadythe dnlgt opening andethesatdlet iopgningeatseat difeeant height levels.

oS caSt g SBEN A8 miketndfin B EBHS PSS, Sl fflen the air
atHdriristats ¢ dped, Rapposed byehatthbavaslifoobfdse air heated on the
tenperatures. 5 ldeally the inlet openi ngoand t he

ok SOYpEhi ABWaPEYGRN AIWAKS diit traeskited doethe embpdded iron

fmﬁbﬁdg se a natural air novenent will take place and
en the air thernostats are open, supported by the
thermal [ift of the air heated on the heat source,

n xygen always js  trangported to the enbedded. iron
1ItesINABE. syipl oty frestt 2l fPYeta fine ik Aheirrostale o hcemnence
aivhehNPe RRbRing té\‘nEb[éiﬁl‘é‘Tﬁdﬂgeoelmetﬂet rag®vallle of the control
tenperature falls bel ow the average val ue”of the
ctanpeiatureesgie Thedowes éhe eXtarnblotesnperhturexfalls, the wider the air

t f | th j th i 15 t t at
LR shoul pien SBInAL I kil ditptt SR & soupce. A
StHE §ameAime bitesiagRohtriBoRhBIRAPHESs GRIheBbssHry L &€the precise

out put I'S not necgessary, as the preci se te er _at ure .
ctampenatire gerlioleis inpsumed: hyr thes thermestsl valvet ite the cooling

cQpl | e : A i t f. t .

SR, 1Rl o, B0 o o8 ) Solog s g v by the

t bsolirreélemen | beidrevwdie! tbdigl aflfieet wduldybe tiffediearisf pr Therefore
the heat source is preferably provided between the wall of the insulating

container and the evaporator surface.

Only in rare cases is the working agent present in the evaporator in a free
form. In most cases it is distributed in an absorbent non-woven fabric and
fixed by hygroscopic forces. Particularly cost-effective materials are
absorbent papers, like they are used in many cases in households and
industry to absorb liquids. The water-storing non-woven fabrics, just like the
plastic spacer or natural zeolite, must not release gases under vacuum and
higher temperatures. For this purpose particularly suitable are commercially
available polypropylene micro-fibres. These fibres are prepared to absorb

water and do not release gases that would interfere with the vacuum.
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20 the heat source is preferably provided between the
wall of the insulating container and the evaporator
surface. Only in rare cases is the working agent
present in the evaporator in a free form In nost
cases it is distributed in an absorbent non-woven
fabric and 25 fixed by hygroggopi c forces.
Particularly cost-effective naterials are absorbent

ers, like they are used in nmany i n househol ds
an; AAANReqUS HIREBRD 1N itairagionT Mot lichent L gpliceng somewhat

g T’ Sh ui'f\lPro'f FOn-wdkEn \‘adﬂf: shSilodRtépid fheS B&5¢ralr because
tural zeolite, nust not rel ease gases under vacuum
nmrehllcghérwoémgar@ami gs. avilablédnitbegsu o $he vapour heating

parti.cul ar | ab e, are conmer avai |
PR Bl Bie S thelsd orring St WBBE FaBrie fad bf 58 ddutey that a
t@e@ﬂ%%@fr@ anRiupt ANfoftthg @gehtvBRIRe @afBsuddad b LPplied by
interfere with the vacuum 16 In an advant ageous
mitiiuerofithe sHetioregifest abthe nentwerensigbriee a somewhat

greater anount of non-woven fabric is allocated to the
evapor at or because nore |iquid working agent is

andiuktabl solubien & therfidriteoithpousrkirepagad.in brgar&d tohdimg, agents,
gegonetry of the non-woven fabric can be s

he " "

dléléfi’f gMé%Fertlk%k a0f5 thie GomRAMY @RBuftrosessiny k@‘ﬁ@’ agéfy In an
[ upp! #ed %

caareRBoShR (Reffel [oVRr P kS Ao idfBntl tidbs can be

sobmbired.i s the fixing of the working agent in organic

bondi ng agents, |ike "Water Lock" of the conpany

Grain Processing Corp, USA. In an 10 advantageous

| WB%"a;rﬁﬁm%é' reRirkd CroSR BB b @I‘ﬂ@daaﬁbﬁlpéhér%ﬁblb@etween the

conmbi ned. To maintain the required cross-section of
t aéawptnn anthﬁaﬂ*iﬂeBOMDweagemﬂwéH @sapiter theoextardat ladr pressure,

850 O bbb T R ol e A ol ER oo
bByf@é\l@@l my@rsstoabalplaeﬁb hetseyetsing syeradlieqlia® cross-section
pl astic net. é doi ng so, adequate Cross-section

r EaraRiNS oo ithe Mlews b@wew et ﬁé’uawe sWhm usiag pegpropylene

S BRI A% 518 ARG LABDEL R SRRy e
f bexhd flexitile wttuttiere0bf tHe naes Shéﬂﬂ Q}ptmﬁﬁllynﬂﬂ l'Q/ glitt tHeo relevant

suit the rel evant
geometry.

According to the invention the evaporator can be of any shape and made
from various materials. Technically it is necessary that during the cooling
process a sufficiently large opening remains in the working agent vapour
channel for the escape of the water vapour, the working agent in the liquid
state remains at the position to be cooled, a carrying away of liquid
components is prevented and a good thermal bonding to the object to be
cooled is possible.

As a rule the sealing of the multi-layer film is carried out thermally by
pressing hot sealing beams on the external film surfaces until the superposed

sealing layers become fluid and melt with one another.
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20 geonetry. According to the invention the evaporator

can be of any shape and nmade fromvarious naterials.
Technically it is necessary that during the cooling
process a sufficiently large opening remains in the
wor ki ng agent vapour 25 channel for the escape of the

wat er vapour, the working agem¥ in the liquid state
remai ns at the position to be cooled, a carrying away

of liquid conponents is prevented and a good therma
bonding to the object to be cooled is possible. 30 As

a Thid Weld‘!ﬁ? ?p:f?@éésl%gcﬁrﬁ deheamdd but #side fd l/ﬁ@:u&ncéﬁefmﬁé# under
out the pressing hot sealing beanms on

e YEEHWA} Pfhthﬁwsajme digws iy this |casheals gpses owkigh weladldu mrgvent the

| U85S BB e, A oS B e o

ctﬂwbatenmﬂean o%cmerﬁomﬂmmre time in this case

all gases, which would prevent the subsequent

adsorption process, are evacuated in the vacuum

Clegbaso faHQB’hl%gbBSs Vﬁ@té?fa 8a% e bA uénﬁ(how”\rﬂ% urg chamber by

conponents. I'so advant ageo 0 evacua

ba@,eanst M@Budiora«tewm ah amxmmdwyof tmeaszsling seasu tﬁatcm still open.
the sealing seamthat is still

op brfeerneialtiBin gl PR’ oA amhTSelene seacer, advantageously

P8IniRraB the MeateRacss theagtvm&@%%ié&é/d hBtvaddR irﬁé stifaddiof the
material of the structure Is placed between

s{iim.a2aid sppcehexpanding teaiflowsgharuel emep%dine] g:onhresg felle:ment As

BRSSP 2R BT i SERB B ang e

| Bpacat rge tHeated MACH sdaRnd eRbAth, il hBe %Ilh@glayer and the
befé\rrs until the sealing | ayer and the identi cal

ical material ©f dha cipaceeInelvnith one ansthareandiaitentcoeling off
FHdJ&g Q&%_héﬁugmduce a gas-tight joint. The draw ng
I'n

a cooling elenent according to the

|nvent|on st|II inthe flat state, for 20 the
cQpl i nsul ated transport box, Fig. la - a
8813 dﬁ%"’ s Nt h al nost identical construction,

with a separate

Fig.1 - a cooling element according to the invention, still in the flat state, for
the cooling of an insulated transport box,

Fig.1a - a cooling element with almost identical construction, with a separate

Zeolite bag,

Fig.2 - the flexible evaporator of Fig.1 in perspective and sectioned
illustration,

Fig.3 - the cooling element according to Fig.1 together with an insulated
transport box,

Fig.3a - a heat source,
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zeolite bag, 25 Fig.2 the flexible evaporator of Fig.1
i n perspective and sectioned illustration, Fig.3 -
the cooling el enent according to Fig.1l together with
an insulated transport box, 30 Fig.3a - a heat

source, 18 Fig.3b - a heat source inside an insul ated

box, Fig.4 - a thernostat vajgye, 5 Fig.5 - a

regul ator organ for a single-use cooler, Fig.6 - a
rther configuratjon of an eva orator illustrated

s ig-Ponédeal sgures igside anyinsiatem bex, t he sorption agent

Wth three sorption agent bags. 10 The cooling

elenment, illustrated in Fig.1 (and in Fig.1 a) has its

f Fig.4 sladperreostak valxs, it is obtained fromthe

manuf acturing process. Two fitting, cut to size,

mul ti-layer films 7 are superposed with their sealing

| gwess afr@gumo,o@@aarf@ﬁQ%rng@.ugefcbbteed wi th individual

components of the cooling elenment. In the drawi ng 15

the top multi-layer film?7 is illustrated transparent,

se:. tha : | 0
Bl T bRnPL SRR oPST hoidatir, HSLFREPEBEG, e
bonded together. The filnms are hernetically seal ed
(wel ded) on the continuous edges 23 by the innernost
pbi9/ pr dpBEReCt thg dorptionpgentvith threg @ﬁrmlpurﬁgegst@ag%
envel oped by two pol yam de | ayers, which in turn
protect 20 the alum niumlayer from destruction and
aﬂ'hewzoptih@teile'rgenh iltustratad ini Figaly &md inl fig. 1a'UI1ms its flat shape still

SPRUEIE oBlaifesh 1M RP mal oS siP eI TG, g size

-ahﬁJlﬂP-ia%%?ﬁlmg hearﬁ%nup\é@b%'édf\ﬁm ﬂﬁellrlscéahﬁ@%’yé%?%rlgg one another

plurali'ty of layers of a hydro l1c mcro- mat
f aoehfitied] with mwdnel camposemtamfetgeaao@dinwetlemaat dn the drawmg

OB IR HORL RS B Ay RBGP BRsblfer 58 to aispiy the
Mpes&ifloh | ¢ @1 tBMponents. Both multi-layer films 7 comprise four single
layers, bonded together. The films are hermetically sealed (welded) on the
continuous edges 23 by the innermost polypropylene layer. A gas-tight
aluminium layer is enveloped by two polyamide layers, which in turn protect
the aluminium layer from destruction and allow printing on the multi-layer film.
The evaporator 2 comprises two superposed single-piece spacers 11, onto
which six non-woven fabric plates 10 are placed. The non-woven fabric 10
comprises a plurality of layers of a hydrophilic micro-fibre mats from
polypropylene. It is impregnated with water, being the working agent. Due fo
the external pressure'on the capillary structure of the micro-fibres the
maximum water absorption is limited. The volume of water filled is somewhat
greater than it could be absorbed by the amount of the sorption agent. At low
ambient temperatures the excess water can freeze and keep the interior of
the insulating box during glaciation at 0°C. The six non-woven fabric plates
10 are kept at a distance by specified folding lines 24. Below a non-woven
fabric a thermostat valve 8 is placed, from which a working agent vapour

channel 4 leads to a regulator organ 3 and from there into the sorption agent
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maxi mum wat er absorption is limted. The vol une of
water filled is sonewhat greater than it could be
absorbed by the amount of the sorption agent. At |ow
anbi ent tenperatures the excess water can freeze and
keep the interior of the insulating box during

gl aciation at 0C. The six nonqgwoven fabric plates 30
10 are kept at a distance by specified folding |ines

24. Bel ow. a non-wven fabric a thernpstat valve 8 is.
p|1aég&,wcrnkma Wﬁrgwaaoub?mmﬁ ég'érﬁXP@gg@:éj ya g|plastic hose
I il ; r j

R4 haf WifEtaBs e @ifiRRarhiBBtre 4 IS tduabhed BFon when
4 foldedx Paddedatyura the emiltitiaygr filst ¥ mdsties aghinsé tiet compionents
W, t hst.ands the t.ernal _.pressure and i ot squashed

o 0GR &M apBFT dhat 108 JUEL X3RN S4ibrerish 1| saraion ppsty! only

NeRt thesthasmbstat valte s HEPRGEN fie 24 hndUAB ragiiBitiYrgar Bat
t he wat er vapour can reach the sorption agent 1 only 5

via the thernostat valve 8, the hose |line 24 and the

B B i e R B SR 5

f ldyes films QUtcut ¢o Sizeg araapre-pésled atigpterg dgnessyiment, fitted with the
segnent, fitted wwth the individual conponents and

t HEVigeRleampeneie anddhen walded dn daaaredien sk sealing sgpm 23

! 020 Binal S4elioR BpBRAR A1) THihe’R)diOR GHHILR PRI pump
a vacuum punp S connected, at evacudates from
t recamedted, tbhtaeatudtidrefrany thencbaingedemieat themaly abd gases that

L FBug toireiech T Bmin i iPe” SiioR, oRdn BHG RiRualy which o

1 BakidrPoks %Pa_&@'!e1 B BESthRR SRS o Q@@{ﬂ thé SuchBRERShRY open, is
d , that the

suitabl e wel ding beans to that exten
mhestadabyojuitaivde 1Y&ldipgcerans toelhat extent, that theamiaterial of the

aver . der. certain gepnmetric conditions it be ... )
SVt b Tng sHRETT lavel, Rdrnberms ademdlfl cOfditions it
S @it b adedragedus & cseNAtA R RYBPOIANS2 ahl Ihd oRtRNSagent 1
variations, differing fromthe single-use cool er of

Fegsepangte pesitions.f ol | owi ng: The flexible hose line 24

~originates now from anot her position fromthe

20

25

30

evaporating region 2 into the sorption agent 1. The
s Bigol & whoagewridtionsn diffirihg asethzesinglctusd@dolee @i Fig.1 in the

f%‘cllo(\?voilngi]:mo a separate bag 47 and additionally
The flexible hose line 24 originates now from another position from the
evaporating region 2 into the sorption agent 1. The sorption agent 1, in this
case zeolite, had been filled into a separate bag 47 and additionally
enveloped by the multi-layer film 7. To produce the vapour connection, the
bag 47 has to be passed through by the regulator organ 3. For this purpose
the regulator organ 3 has sharp edges, which by a forceful, external impact
on the covering multi-layer film 7 pierce the enclosure of the bag 47. In this
configuration the flexible hose line 24 between the evaporator 2 and the
regulator organ 3 is a plastic corrugated hose, that due to its structure
withstands the external air pressure even in the case of thin material
thickness yet it allows an extremely flexible connection to the working agent

‘vapour. The six non-woven fabric plates 10 are in contact on the folding lines



10

15

20

25

30

envel oped by the multi-layer film7. To produce the
vapour connection, the 25 bag 47 has to be passed

t hrough by the regulator organ 3. For this purpose
the regul ator organ 3 has sharp edges, which by a
forceful, external inpact on the covering nulti-I|ayer
film7 pierce the enclosure ofgthe bag 47. In this
configuration the flexible hose line 24 betmeen the

porator 2 and the gul ator organ 3 is a
?‘rW B fadhefolen-woygn 1ahacs o7, o ek @%ﬁyeelys@stnbute e liquid

Wﬁ"’ﬁ%ﬂ‘éﬁﬁsﬁ“’? e 8t S CRERA EFEURT R aferkfaf case 2
f Ipertiatly ctiog heet saurce shobis vapdurisg crgtet contagis and r@bendense
Si_x _pon- en fabric plates 10 are in contact on the
f@ltap'lﬁploisﬁ'gg S20 24 with further non-woven fabrics
so that to evenly distribute the liquid working
ent again by virtue of the suction effect of the
thér manufastwesel the sindle-aiseycandel ageodrding doligda also differs

ot el Bt A6l Rl At E! S QB FRIEr A Fareftip o Fig-1
cwbebagczmrcbmgoé an&hgfataured S%ﬁhréf&y st toesn hdtehave to be

manuf acturi ng net hod of the S|ngbe use cool er
aG¥asuatad ang aa%edlsmumaega ywithcte snaling ohthe copling element.

SgPad ggéjia\fa ”mgrﬂﬁé?tﬂﬂﬁ ﬁ?’oe%tsg Re ﬁvﬁ’& uﬂ{eﬁld vitpd hot zeollte
seal e I mu taneous e sea i ng of e cool'I
e beaamted md |seadeds émmra; ’mmiuﬂstﬁ:agtoﬁ tihen gopﬁrq:pelement the wooled

h | d d |
bty fheVacerd SheeifE0 it the. G riprabarmite. bakassoihesmult-
bﬂéﬂ/e‘f‘?llrh§ TPArﬁfﬁﬁbnéooﬂﬁﬁ '?ﬁu? i detotrIE)‘? AN @eénocfh'émgiﬁé]é%ose line

between the nulti- |ayer algned W t
r 8¢ulrethisr exargple tBe avacuaigors Isg)arbecé ohbwﬁh!n agac@sm dhamber, in

el A e FBmpehfisrpiaedin e o hhyilentte Bl dmrpnent
i bre rélRdviadli sT0adidriy, ahd enoNadéd ?SZBWE@ residiéd. The cooling
relieved of adherlnggand inclu gas- produci ng

r elareenisis weldadode ithg stdl ement sealingesgammst whilaeinsthe [vacuum

OBRRBEP L O=ERAEP AL S ek SR 1R 4 vocuun

vakamber.chanmber .

Fig.2 shows the evaporator 2 according to Fig.1 sectioned along the line AA
and in a perspective view. The evaporator 2 is folded into its cubic shape
along the folding lines 24. On the sectioned surfaces the spacer 11 and the
non-woven fabric 10, impregnated with water, are visible. All this is enclosed
by the multi-layer film 7. In the region of the folding positions 24 there is no
non-woven fabric 10, so that the top multi-layer film 7 can press through up to
the spacer 11, thus compensating for the length contraction occurring relative
the outside film. In this manner a slight deformation of the evaporator 2 can
be achieved without the formation of creases. The thermostat valve 8 is
inserted on the left wall of the evaporator 2 between the non-woven fabric 10
and the spacer 11. All areas of the non-woven fabric 10 are in connection

with the thermostat valve 8 via the spacer 11.
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20 Fig.2 shows the evaporator 2 according to Fig.1
sectioned along the line AA and in a perspective
view. The evaporator 2 is folded into its cubic shape
along the folding lines 24. On the sectioned surfaces
the spacer 11 and the non-woven fabric 10,

i mpregnated with water, are wigsible. Al this is

encl osed 25 by the multi-layer film7. In the region
of the folding positions 24 there is no non-woven
fabric 10, so that the top multi-layer film?7 can

PEEES RhOMEER caulPelchitht SREGRInd o ngbﬂﬁa@%ﬁlﬁétb@p“m
optamrtgslt fntbran |hBuIatedstraasqnmt baxsli2;, it chef be watved of a lid 25.
R BEEe slonb ok et whih e
' Wéﬁflﬁ@‘é ent %‘ﬁodr‘-’éﬁan‘(’@ b c%fn E@%S%Y@BOTHEQ%Q r@@ﬁl%@rérgan 3

t he nonh-woven bric 10 and the spacer :
of:lnd Hiae ﬁorptmmerﬂalbmlbaum agaen$tra iajsenata\tallcm thw qutsnda gegion

tat valve Vi the acer 21 Fi .
 REHID TePhpdE etz TBectii s otte £5hpofaid 2orlghd into a
sbamewmpﬁd bckplingithe dix intehtal durfaess! 6t 8@ tréﬁﬁmt)'bbx 12.
box 12, that can be covered by a lid 25. On one

of
| fhe dggdlting lirteripr AepyestthBdXIrpose &t aacwmwdgé@lethsdransported

t
ORGP 3950 pd AU of0RTRL oAyFEF e can
agerm:céssmd thrabigh ita@m el laterabvailiglof Wad ltralnspbh&)ox 12 cut-outs
out side region of the transport box 12. The

pfARER PERViIded earhfrthert being Rkl qjgaapq.qramgdate 3 heat source 18.
g?ﬁé'ﬁ&it%&é& q|8°€5mtfki W?_F'}i?hﬁlr e’fm'e%%r BalerS Y &6 of iron

the transport box su tirng interior
spowder Mﬂepmahose!ldcbseaandmmhdabaﬂ@rt e a residpol thedacb@ss by

The top .evapor.at or e C be fo| . ded open.
988 %k, 705 PARE IS o kS T hiaho Y poreE styrene
t W@u|a%bﬁrcﬁ|thé@+dréﬁﬁﬁ Bd¥eqd ra%ﬂﬁﬂﬁhl*o@?(aé@tléﬁél PiH 8ir chénnels
are provi ded, eac t hem bei ng abl™e to acconmobdate a

h&dtthe cut-outs187 thawxygeatof §beua¢re@a£aes;<bm aon powder. The heat

a bl e cover m HLe of. owder er
S5 prB8% A B Hpallnd i ahE JpBbint ralhat AR peithE fganspor
ap6Lds ivih ér5eﬁl/|i'oﬁ|’ﬁ§nt fhalb isewdRid Rithilies®® control temperature of
exot her nal ﬁé&a hrough the porous styrene insulation

8

othet thermp riheplbgatigengralion of the igat sadicesotthitselhremains
A hedHANRE! #hen the heat sources 18 provide more heat than is required

for the interior, the thermostat valve 8 opens and lets so much vapour to
escape into the sorption agent 1 until the temperature of the evaporator will
be again in the control range. Because the evaporator 2 contains only water
and steam, the temperature remains homogeneous in the entire evaporator
2. From the evaporator sections, where more heat occurs, for example from
the heat sources 18, the water evaporates while absorbing heat and in those
sections, from which heat flows out to the environment, steam will enter and
condense exothermally. Due to the capillary suction effect of the non-woven

fabric the water concentration can again equalise.
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28 the cut-outs 27 the oxygen of the air reaches the
iron powder. The heat sources 18 ensure a heating of
the interior in that case when the transport box 12
is in an environnent that is too cold relative the
control tenperature of 20 the thernostat 8. The heat
generation of the heat sources» 18 itself renmains
uncontrol | ed. Wien the heat sources 18 provide nor e

hnis uired for the interior,
W%F‘@gt BOYEES 'Qrﬁ:lgﬁ%'ilgh%%'“?ﬁeﬂoﬁd'i@oﬁ sggled on the

e%ﬁg@@ {3t Pak R él‘?[hPf)PQt‘?iBg%nén& OIHﬂé’ﬂ ﬁpérﬂﬁ%ts@l ”Wﬁéq{éért Qource

he' evaporator w in e control rang
Bél@aoematﬂsehmamn@atbngszﬂﬂnﬁwmmsemwg wma:romﬂiaramﬁdures 58,

st ea the t rature renmai ns honogeneous in,.t .
o T UBOS SR PRVGer ekEsTEE B ARIPETDIE reBRigh o ensure air
m@ebésgrtfuﬁh@.eﬁéwth% aire kept SFAHsRdd FRETilnk 'éﬂcf&:%afe 49 In the

sources 18, the water evaporates whil e absorbing
a@meﬁlmﬁat the Hewtpaihs are cxpanted Ith%&FBXHQJWiUQQJ&t 25he entry

. OBeBY, 507 W oA By 7 5 Bl SRLET 9 gt t

t lexteroal- el ean ba(blcfmrmfc bi a6 aletrermostit &4t Takicutietapening 51
aggln equal i se. 22 F|%@3a shows a heat source 48 in a

Closg ofirhy A asbesiyariapaglt ispvliad off onheto siagdbe heghgource
h@f% FRe&f EI'Yerfj‘@)‘%’i‘eﬁt“ﬁ?ﬁr 2dn %rédaIQthlt%ecglgﬁrBWQ gltfm‘éhenclosure

heat source contalrns two paper bags’f
r énmllluairateabhumtdutje nusedxThe é\eaﬁsourcwhs Gb dmmnsmedythaﬂt it can

erience an e erm c react To ensure
B B B oher GFnf o B, GeRCavE RBbimisgeal Sufkaces of an
t'ﬂ'ﬁ;Lﬁéth]b%R?' osure 49. In the enbodinent the flow

pat hs are expanded by a flexible lattice 52. The entry
openi ng 50 is joined in a gas-tight manner with a hose

o} I d
o} 38 SnoWirhe hedt fouse 8l A e oo ERa el 28 Felidtet box eo,
c ||Im|%ﬁﬂte@f $edlibned. THBH therraset shtis ipporded &fl adidttoti¥rner on
to start the heat source 10 48. The air thernostat 54

cie @ét%qle‘s@f the bey &.1lt pontginsaadiimetaltie spiial Bemeat that opens

B%ehicy SPERRESH REB ¢ tehpbyderdl orla T oo 57 6rfns the

agedsitight coanectirefroinihel &if tatflostatr $aeraatel @utside through the
i nsul at ed box. 15 Fi g.3b shows the heat source 48

of
Finpuialion ¢fdbe hox&D a thereniry-eRening £0sd he heat source 48 is folded
in the centre and covers the bottom and one lateral wall of the box 60. The

flexible lattice 52 and both iron powder mixtures 58 are enveloped by the
gas-tight film enclosure 49. At the top end of the heat source 48 there is the
outlet opening 51. At this stage it is closed off by the adhesive tape 55. To
start the heat source 48 the adhesive tape 55 has to be pulled off. Due to the
entering air the exothermic reaction commences and heats the air situated in
the lattice, the heated air rises, flows out through the outlet opening 51 in the

box and from there flows outside through a small ventilation channel 59 in the

- lid 61 of the box 60 and at the same time, with the air thermostat 54 open,

lets new air, rich in oxygen, flow in through the hose line 53. The illustration
of the cooling element, lining the box 60 and abutting against the heat source

- 48, is omitted.
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illustrated sectioned. The air thernostat 54 is
provided in a bottomcorner on the outside of the box
60. It contains a binetallic spiral filanent that
opens the entry opening 50 bel ow a tenperature of 5C
The hose line 53 forns the gas-tight connection from
the air thernostat 54 situateg3outside through the 20
i nsul ation of the box 60 at the entry opening 50. The
heat source 48 is folded in the centre and covers the
bottom and one lateral wall of the box 60. The

t K
o BGOSR obt PR g%, cuo
t fretheoghapel obfa spital hisefirmiy joined 48 ithreriend #e to @uhoming 29

ol R g op S "WBTE the frey, 8 & oQyaindta sgaling disc 30,
aghasit the taRPoleniRvatufe BRsBY lofefe enidd @1 thHeh\ﬁorklng agent

entering air the exotherm c reaction comences and
héap@un plannal 4&ittheappening 31 iscfaraedi ke a piree 10& Hiral 38i bonded

35St PR P90 e o] BB BSe 74 Bnben o s
vetl‘terl end.orhe Irmrlﬂ%ydigllﬁnnﬂﬂ'tat i$ isdafel ghs-tight bﬁ)théoedges 23,

and at the same tine, h the air thernostat 54 op
s6elies again gioundthe H“%@ &yperher pahe ﬁmﬂlhﬂwjﬁllwé 3nd the

h 6§e|1'4n rPe ! rbﬁ%g?r%% gy %fuak RigCieng (ngt illustrated)

el enent, | ning utt | n agal nst
h'érarn MWEid@&hat themiarking. aggt VeEipgu# ciihomsl 4 can be blocked

TS Bt B ShE . B vl T v
i pijesd e rb§®rihg rfoceQiTQhé}nlésQw%J@M 0k ASw gai@tor the working

open on one side, while the free end 42 contains a
saaenhgamlsrcv\@bownt hhe r@gutaier ougan accorsing tattoe dnvention is

s, of .t he agent . .vapour
IRz B, S BRIt B e hifndSelyRlel oty HERlashing
38ichasntte dUngesthiel iifsing 129 BﬂH@ﬂﬁa‘rmﬁs@ ,vatv'é% fHek€ is a layer of a
having a plastic hose 14 pushed on to its other end.

TRigsH{| net- 43y Since; they threadfaﬁgu of Hmnetl 4gasra syperpesed at the

B st M BRI D . ap romai

caithbe tiso pﬁrfeoog the petsGedd nesaltsasdidufielcameith ndts Having a
il lustrate TElomthe out si de, that t he wor ki ng agent
vipead t E'ﬁhrr\%ﬁé ofyapRiiexpd TBIMHWRB® distanae BlaRRIPXi denmrietween

 SHRA thrbh8s CRANOIYH tHRiSBURTEL W 1AL STHNNVEVER SabRKE bressed

against one side of the plastic net 43 and the flexible multi-layer film against
the other side, sufficient cross-section remains for the working agent vapour.
When the cross-section becomes too small in some regions, e.g. in the in-
flow region to the thermostat valve 8, several layers of the plastic net 43 can
be superposed. The flexibility according to the invention of the evaporator 2
remains despite this.

Fig.5 shows a regulator organ 3, sectioned, that is held closed by that the
external air pressure deforms the multi-layer film 7 to that extent, that a disc-
shaped sealing plane 16 is pressed against a sealing seat 17. The sealing
seat 17 is again formed by a piece of pipe 32, on the second end of which a
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Due to the restoring force of the plastic hose 14 the
flow path for the working agent vapour will open. The
regul ator organ according to the invention is 15
formed in this enbodi nent by the thernostat valve 8
and the squashing elenents. Under the housing 29 of
the thernostat valve 8 there p§ a layer of a plastic
net 43. Since the threads 39 of the net 43 are
syperposed . at the points of intersection, the working .
~dERETe Blgsis comusterhans 13 s pusheshd forugater plastic hose 13 is
PlpiRRedaldd 6n MRE - iCQaHBkfRndloh 44 BF e toki
g R LSRR AaL LlpSIoh B 0F B Wolhy deEh vapour

having a 20 t ness of appr ox.
dickaaneled.ofheapytensiont4mommanses frarhe plastimbsusing 33, in which

Al he mcro-fib f th - fabr i
othe SH8d, BErRE San b B bR EMRALERK ey ipssdaifia’seat 17
t etHoue welgehimdbtdd b?)/cﬁé rhulinbp&raions?. Thé GftRighRIrcs, fbessary

T
sufficient cross-section remains for the worKing agent

v&@idialding.vin épptied vier @ §8ingaod; Hhioiesbwisk the sealing plane 16. The

S regi ans; Lot LN fl Ledl t '
AT S0, 345, Sngobdy 8, b2 o BB By i 7
4 Zppeopridbely sup éo sait eThisTide fdoekebith iid wlsacsied vactiom-tight on
tEﬁ i nvention of the evaporator 2 remains despite

t Hie edppg 43 YRdRr vaquan the siealinganane ols prRsgd agaipst the
i t ; nal- aj L

aSpamg SERO T hyPieEhS of 118, mali BLETINTI7, 3hd 106 TR Fod 34. A
distight tiltiragp eub\emadritnon phefiiingblever Bd dsmmadhagadans tof dhe drawing

b el byuiayer Suh o et S6fkuteithatdng foaifi o, te sworiding
f lagshblgpdlirasdd ﬁeot@’lfq&]‘jgé\tlgl%idgﬁﬁf opénkd. R\Uﬁ{éegasﬁgf an optimal

corrugated plastic hoSe pushed al'so on 't
péppetndition af testreguiater smgart 3 e asaking golagent6 \aytomatically

Bl KR o oSPUTIPRTRAY S0 afhel bt

lifted off or folded back fromthe sealing seat 17 5
wi_t hout bei ngJ hi ndered by the nmulti-layer foil 7. The
| F1g-6 howsr & Burthas cosdiguiationoe’ apleyppgrators2 shpwineseaiioaed and

1t PebPREa R SRS Ml YT B B B Ballg, T ow
t branme|t37- fonyies afrfibwid foraapaagiexphaiyd bytthé @vaybiator 2 itself

Thi s, si de pocket 45 is al so seal ed vacuumtight on o
t Rer 8&@@5"’&&9 the RPOERIGL A prodlused (originpally diké afterieyacuation is

PfS&SE N 8B2LBSht BN8entral working agent vapour channel, that in this
configuration is formed by a perforated corrugated hose 13. The originally
opposite situated sealing seams 35 and 36 are now positioned directly
opposite one another. Because the internal ends of the film are cut shorter
than the external ones, the external ends 22 of the multi-ayer film 7 can be

 welded again and in this manner form the hermetically closed flow chénne!
37 for the airflow. At the rear end 46 of the flow channel 37 the flat airflow is

. converted into a round flow geometry.

In the configuration shown the working agent vapour channel is formed by
two layers of a net-shaped spacer 11. The woven fabrics 10 are in thermal
contact with the flow channel 37. '
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10 sealing seat 17 by neans of the nmulti-layer film?7

and the lifting rod 34. A slight tilting novenent on

the lifting lever 34 fromthe plane of the draw ng

deforns the nulti-layer film7 to that extent, that

the path for the working agent vapour can be totally

or gradually opened. In the case of an opti nal

construction of the regulator organ 3 the sealing

pl ane 16 automatically 15 cl oses as soon as the

tilting force on the lifting | ever 34 ceases to exist.

Fi r; f

ShawVEERET SR h 178 fERA of 8 ke ane redBn TS BRAIrRl afbment,
f fiedl a\nthascrrpt:omagenbeﬂm)mwm}layﬁhé:imI7bw divhizadniato 8reé qrockets

| 1B ich 8 ehneri el B e AR ABoEQnt yia dt WoTRIDD ctek Japour
Obhghﬁé’ﬂ hy fﬂeatworﬁmger tg@ﬁﬁ%buprbﬁa%nei of agth 10 @B by a

a central work vapour channel, that in this
c@ﬁffpmje@tmﬂugaéed dmsed(rtgt lﬁuﬁated)} dhatl dier ta gat e@rrugatlon is

"33ty TRRSAAH Aoy BRI H B LR BT, o e

oserpiont int dorkatss €9 tdoatdinthailin akolBdthaafuride® Vidculiraisestable
cut shorter 25 than the external ones, the externa

eAB3INShpEsssHrRbuListinflexipler Iy therbypasarregions\ad. ahera gaene is no

<Pl b FRNBFTAE Ty 5B 0 BBl efpyomc

f hose cTiae eatire3dodling élbatermlcahlbm/\fulcﬁed onnhesd edpasy egions 39,
und fl ow gepone In the confi uratlon shown t he
wg? ?ﬁb‘%ft'm%kﬂiﬂpt%%mu‘ﬁ tg'ef'"@ K.two |ayers

of a net shaped spacer 11. The woven fabrlcs 10 are in
thermal contact with the flow channel 37. 25

Finally, Fig.7 shows in the formof a sketch, the
region of a cooling elenment, filled with sorption
agent. The multi-layer film7 is divided into three
pockets 19, which are connected with one another only
via the working agent vapour 5 channel 4. The working
agent vapour channel 4 can be formed by a perforated
corrugated hose (not illustrated), that due to its
corrugation is extrenely stable against pressure yet
at the sane tine is flexible. The three sorption

- agent pockets 19 contain bulk zeolite, that under

vacuumis stable
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agai nst pressure but is inflexible. In the bypass
regions 39, where there is no 10 zeolite filling, the
structure remains flexible due to the flexible
corrugated hose. The entire cooling elenment can be
fol ded on these bypass regions 39, to enable an
optimal adaptation to suit thggrel evant task. 26
Patent clains 1. A cooling element with a sorption
aggﬁt that under vacuum can sorb a vapour-like

PRLCIAYBSt that evaporates froma Iiquid working
agent in 5 an evaporator and with a regul ator organ
in a working agent vapour channel between the sorption
agbnh cosling relemenp witht @ sprticar agendy thsatdurider vdcatint ban sorb a
entire coglin L. ement i ernetical encl osed a .
as. VR ok B et PtV aRu=fs inbm 8 el Werkind ggent in
a fl gni &laportds tand WittnaaRguidtor YRGS i a8 WWBFF® agent vapour
encl oses the regul ator organ, the working agent vapour
10 chlainal behween thesampipatagent endithe iyapoegior. sheracierdsed in
t he ' vap | r ' el n .
the 8 A RE Nooy K Rung & FEe BRI ehLHL 115, 8"Sas tiont
agenmultirlayer Hilmydhet ialtklegert filmrhas gaflexible Aodeblctith and is
el enent according to claim 11, characterised in that
the YRERMIGBHM 88 ePLigsas e regujaior srgamdthe werigag agent vapour
aCt Ug SithadarefH BUANbrhios, fﬂélttthéle@égjﬁr%tb} %hd the v@bdxkin agent
cool 1 ng el enment according to any one of the prece |n§
cl ai vapowtchanoekramaid flexitid andtthe warginigaagentomegaar can flow to
conpri ses t her nost at, valve. 20.4. A cooling el enent
accol i FPHRN gagNtoly mi:’ﬂl%%ﬂ)‘? ERARIRE OB A 1,
characterised in that the thernostat valve is provided

in the evaporator. 5. A cooling elenent according to
ards fopeolisty elemant @cealiding tol g1, cbarackenised isdbal the regulator

" onp B8 A TR et SERLLGED Raffing Sl Biftyer i
l'iquid working agent. 6. A cooling elenent according

to any one of the preceding clainms, characterised in
t Wat At 1580kRY peleBienagesrordinpie saiy s iafethedoreseding claims,

| wor kifg-aReaky §? fﬂ%ﬁ itﬁéaﬁed’ﬁﬁétSF org?é% comprises a thermostat valve.

4. A cooling element according to any one of the preceding claims,

characterised in that the thermostat valve is provided in the evaporator.

5. A cooling element according to any one of the preceding claims,
characterised in that the thermostat valve comprises a control body from

bi-metal and is in thermal contact with the liquid working agent.

6. A cooling element according to any one of the preceding claims,
characterised in that the sorption agent comprises zeolite and the

working agent comprises water.

7. A cooling element according to any one of the preceding claims,

~ characterised in that the evaporator comprises a non-woven fabric from
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7. A cooling el enent according to any one of the
preceding clains, characterised in that the
evaporat or conprises a non-woven fabric from 27 which
t he wor ki ng agent can evaporate and a spacer, that
forms working agent channels between the non-woven
fabric and the nulti-layer fipm 8. A cooling el enment
according to any one of the preceding clains,

sed LN that the fl exi b] e eyapor at or, covers

char act

o1 ar AR Hrviorkiha: AGent S EYAROTBIe & AHRGPI AL forms working

| nsubgbacotiieh] Baivech) thé rbRokbih RILAERHI RETRAMLIAGer fim

claim 8 characterised in that at | east one surface

of8.t e Qéx@élpgr glesrertiageeortisigldbl any oore rmfcme)rpremedmg claims,
to a one of

or coghrRBHEATE nACRE! el Sefrall Raford Biyrgliver inemal

wor kivalls af @ the®dlyins@atcsrlésritainees Wwhi ch nove the
solidification point by +2 to +4C. 11. A cooling

el ement according to any one of the preceding clains,
15cC [

ol PO e dbcbifhg BRI AbraERked BB at oast one
cool sudfacd eftbetevaporatdi hgs tidokiapleotmnsifuctive. pr ecedi ng
claims, characterised in that the working agent
vapour channel conprises a 20 piece of hose that can
b os gy agdihgD Bl Rl BRE R i ﬁ@egrf n
the fl ow of the wor ki ngoage ?ngg ﬁ%é %e?é@%ﬁ laims,
el erm:i’iarzmtemeﬁ mg that émy limuéd olﬁorkimg pgeneddnpriskai smbstances

Ceal MUTHIENE R sb8hebttd pEREbE S0 XA i 1 -1 ayer

film agai nst a seal ing seat. 14. A cooling el enent

15
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30

according to claim8, characterised in that a
t Adr il ¢golinon elaraenid aseerdinghde BRY endeedt thpresedingt claims,

{ enpePalTe e P inAP B g HiEnClEREH: channg! srargerices a
to lelékihjlé.éorragaﬁéa(tbgéj sed in that the heat

12. A cooling element according to any one of the preceding claims,
characterised in that the working agent vapour channel comprises a
piece of hose that can be squashed by external squashing elements to
prevent the flow of the working agent vapour.

13. A cooling element according to any one of the preceding claims,
characterised in that the regulator organ Comprises a sealing plane that

is pressed by the multi-layer film against a sealing seat.

14. A cooling element according to claim 8, characterised in that a thermally
insulated container has a heat source that heats its interior space at

lower ambient temperatures.
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source conprises iron powder that supports an
exotherm c reaction upon the entry of oxygen of the
air. 5 16. A cooling elenment according to any one of
the preceding clainms, characterised in that the heat
source i s envel oped by a gas-tight film cover and the
access of the oxygen of the apg is controlled by an
air 10 thernostat. 17. A cooling el ement according to

a ne of the preceding clains characterjised in
¢ A% Aasoaling; I etf@@ﬁ@%? g 4 QRimo i sharastaiseddn that the heat

wor k'sﬁgrces&ﬁﬁﬁnéé%?ﬁ %B%%r Lf‘[eé? fngoFtQ %F\%ﬁ?érnﬁ@?é%tlon upon

and lets fres to t ron po and

anbi éim¢ enypéoaygeresf thiemie t he wor ki ng space
tenperature prevents fresh air to flowin. 18. A
cooling elenent according to any one of the preceding
clains, characterised in that in addition to the
entry opening the gas-tight film 20 cover also has an
outl et opening for oxygen-deficient air. 19. A cooling

oS A Sl oA C RS @) ahilce™ KB B8R ciims,

openichgracteridens # thtdihiet hést seuresds @'tvelld‘piad bP/ a gas-tight film
commencenent of the heat source. 25 20. A cooli )
el en@ﬁveaaaértben@cq%awyﬂ@q@xmen Qb the @ik ﬁgntfolfﬁ%by an air
char g¢d a1 d in that the insulating box conprises a
ventilation channel for the exit of the

oxygen-deficient air. 30 21. A cooling el enent

according to a one of the recedln

2204 Qg SRS altarden Rh: Ray. G RIS Prepedingeglaims,
i N S@uSFRherR¥dlihqRst at' eﬂﬁb%ﬁt fé?ﬁpé?éh{rles IbRKSA, tﬁé rLéEu‘i"r@ﬂ working
the portions remain displaceable relative 29 on

anot Ispacaiempearatine ﬂ\@a@lhﬁm&rmosmteamtskancgleigémh\mﬁbw to the

ia flexjbl ki h
ool 15 bRufen At el TGN SXARSRNETRADRKE heCusiiing space

cl ai @mperature prevents fresh air to flow in.

18. A cooling element according to any one of the preceding claims,
characterised in that in addition to the eniry opening the gas-tight film

cover also has an outlet opening for oxygen-deficient air.

19. A cooling element according to any one of the preceding claims,
characterised in that during storage the outlet opening is closed and it is

opened at the commencement of the heat source.

25

30

20. A cooling element according to any one of the preceding claims,
characterised in that the insulating box comprises a ventilation channel

for the exit of the oxygen-deficient air.

21. A cooling element according to any one of the preceding claims,
characterised in that the sorptibn element is provided in several portions
inside the multi-layer film and the portions remain displaceable relative
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5 characterised in that the working agent vapour
channel (4 is fornmed by flexible plastic nets (20
that keep open an adequate cross-section for the flow
of the working agent vapour. 23. A cooling el ement
according to any one of the preceding clains, 10
characterised in that on the pglti-layer filmin the
external region of the evaporator an air channel is
provi ded, tnrou h which heat can be absorbed in the .
evap & Hotheranhcap PrJgaried by dia e riang agienh yorgWiga flexible
accorgi t 15 precedi ng cl ai ns,

R SHtapRy Sary

characterise e region of a sealing seam
the nulti-layer filmhas a pol ypropyl ene spacer via

i.ch { the int ' f the, .
c08t iAo eI, AGEPTAIY dP 2BY BTGt PlodnE Heressdibgy claims,

i s henbesttenddd in thatBhd Svorkihg éd%t%ﬁbhﬁghéﬁ?én(@f ist ffmed by
mul ti-layer filmand forns a gas-tight, evacuated
cool ifkeyibée @lastic nets (20 that keep open an adequate cross-section for

the flow of the working agent vapour.

23. A cooling element according to any one of the preceding claims,
characterised in that on the muiti-layer film in the external region of the
evaporator an air channel is provided, through which heat can be

absorbed in the evaporator.

24. A method to evacuate a cooling element according to any one of the
preceding claims, characterised in that In the region of a sealing seam
the multi-layer film has a polypropylene spacer via which a vacuum
pump evacuates the interior of the cooling element and that after
evacuation the spacer is heated until it melts with the sealing seam of the

multi-layer film and forms a gas-tight, evacuated cooling element.



