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Description 25 The invention relates to a cool ed products container for
cool i ng~a cool ed product in a container by neans of a cooling nmedi um which

.ean be evaporated by the supply of h@@ch%F%fdm the interior spacengf t he
cofitai ner has a .coel ed product section wt eat insulating walls a sé

cool i ng nmedi um secti on acconmodati ng the cooling nedium which are '
connect ed t oget heThei fneent éoaurelpites Botengodled eproguctswhonkaimes t he

| ed duct_. | [ £ o)l : | ted
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transportabl e cont al ners as are'use . | I n t e transport ar ea
e.g. on the ¢epledypraductnsertionawdid theat drnaplatingieallial angdt ant .

Using such cQobefhnfraedftmCaBEelioar %,cd&maﬁx&btabéecs@pih@gma_amm e.g.
dry ice (solid [erT]) the cool ed product should be able to, be naintai ned

over a gi verWikgh o @1 CPPRECHEMo ROt e P&t RFISYER RIP? 0B¥ERBs. Such

contai ners afige aéseryséf whidhalintionkhdddahesldipfdduconsecttons iBi ch serve
for taking care of passen er g In_this . connection nqé§€$l¥ c#rreph hgalth
regul ati ons FEENPEC t hEPOEReHET) &% °PY {FRILNG LHMTTEFAH R 5PGi ven
t enper at ur e exteenalhsurpolnddnast.i 0ICorfl el gr et e dcomoalinensit fonethe
depends on t a h LY ' ' ] t he
cool i ng nedi%ﬁ%é§§£uége% §°§%%S|Ff§?4gﬁn #éhn é%gtﬁﬁég n |%§§fgrgiron1the
cool ed goodsthersupply, ofr enghgyt §rompsurtaidarare knewm digavankbyl t her eby

arises, whi féh(x)t%éc%ﬁkﬁé‘%i:&?eéﬂé{}eaiaﬁi a3 fnRib W ednd r aeéé&éxr&;tssw ty into

the interio he coo product. contai ner. Thereby, as long as the
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FR-A No: Zlgg&bgtgggyglaégggkgq P %qggxiéér“égo(gdiﬂkoduct containers,
using a suitable cooling-medium e.g. dry ice (solid COZ)
the cooled product should be able to be maintained over a
given period of time below the temperature of the
surroundings. Such containers are also used as meal time
and foodstuffs containers which serve for taking care of
passengers. In this connection normally current health
regulations require that the meals or foodstuffs are
maintained in a given temperature range.

The cooling action of such cooled goods containers
depends on the fact that the dry ice which is
overwhelmingly used as the cooling medium is, under a
supply of heat from the surroundings or from the cooled
goods container, brought to evaporate and the cold gas
which thereby arises, which is heavier than air, is fed
under the action of gravity into the interior of the
cooled product container. Thereby, as long as the supply
of dry ice is sufficient, the heat losseé-through the
walls of the cooled products container can be wholly or at
least partly compensated.

FR-A No: 2188122 shows a cooled products container in



-3- . which the interior space is divided into a cooling medi um portion
for thewreceipt of the cooling nmediumand into a cool ed product. port for
-the storing Uhﬁdhauhnﬂtmtgrbdncspacahésedmvﬂuedcdmuau;ruublﬂngxmédﬁﬁﬁ

Necat ed di f
R T I e R L,
downwar dl y tgopﬂ@dcmcamqﬁ: mztimrfonnthadstea'dms afhithevicoajiedie f1 aps.

The cool ed ppg Ggg%t@rw éf*ncﬂ‘i'é'e%sj?ﬂg’{;t RebEn®Hote i¥n W A LIPS V! 2

openi ngs. n1 ortron its I'nsul at
respect to tﬁéHGQilﬁ Q?k?%x#h%Jhb¢ afidthesgopsepdnere t&hﬁu;Q&ﬁﬂgﬁsproduct

portion, but a@tiReiny FrdMaKOESoIEhg hAedPam' Y5t 7Rl heata ichaHAIl Uh Sp t hat
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t he l'osses |autheuhdmngsxnﬂ&xbp&nmhg&s containers are |arge, and
accordingly they w I gi_enc it.e a rom
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and cooled p uct tlon i s _known | he cooling gas’is around
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no longer comes to act on the cooled products. Since the
heat of evaporation in the case of dry ice can give rise
to the substahtially greater portion of the cooling action
than the heating up of the cold carbon dioxide gas arising
thereby, the losses in the known cooled products
containers are large, and accordingly they show a worse
degree of thermal efficiency quite apart from the fact
that also no even cooling action comes to take place in
the cooled product portion and accordingly cooled products
stored in the neighbourhood of the cooling medium portion
can be more strongly cooled or even too strongly cooled,
Likewise isolation between the cooling medium portion
relative to the cooled product portion reduces the cooling
action.

From US-A No: 1880735 a cooled products container
with separate cooling medium and cooled product portion is
known in which the cooling gas is fed around the cooled
product portion and enters into the cooled product portion
oppositely from the cooling medium portion. Via openings
the gas is fed back again into the cooling medium portion
but it can also dissipate to the exterior via other
openings.



oppositely fromthe cooling nmediumportion. Via openings the ga§ S Efﬂ
back agai n into the cooling medi um portion but it can al so dissipate t he
_.exterior via other openings. -4- 27 US- A No: 2263522 al so shows -
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product portion heat |nsulat rons and has
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circulation are atheved.

This problem is solved in accordance with the
invention in that the cooling medium portion is a tightly
sealed pressure space which is connected via the pressure
pipe system with the lower region of the cooled product
portion and which has highly heat insulating wall portions
and has against the cooled product portion non- or only
weakly heat insulating wall portions, and that the walls
of the cooled product portion arranged at a distance from
one another are differentially heat insulated for the
achievement or promotion of a thermo siphon actlon,
wherein the wall in wh1ch the outlet opening is arranged
in its upper region is more weakly insulated than the wall
lying opposite it.

By means of the series circuit, cooling medium
portion - cooled products portion - exterior surroundings,
it is achieved at once that a pressure drop arises so that
the cold gases arising are guided .in a forced circulation
mode. The mixing up is further promoted by means of the
different temperature conditions between the differently
insulated walls.

The invention is illustrated in an exemplary



By means of the series circuit, cool i ng nediun1portion - cool ed products
portion-- exterior surroundings, it is achieved at once that a pressqgg
_drop arises embblimenite izn|ttheyarconpami ing adxeawgﬂndedndndesi:e&bed in
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vertical sectl Arough a cool ed products container wthout an external
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the carbon dlgxkge goollggem%gghhn%%htalner 7 are in contrast highly
insulated in order to extract no heat of evaporation from
the exterior surroundings, which would be equivalent to a
diminution of the thermal efficiency of the cooled
products container. .

In order that a really satisfactory functioning of
such a cooled pfoducts container is achieved, an even
distribution of temperature in the interior of the
container is essential. Since the temperature difference
present between the carbon dioxide gas, the sublimation
temperature of which is -78.5°C at 760 Torr and the cooled
products having a teﬁperature of 6 to 18°C for foodstuffs
and meals, is substantial, a circulation and mixing-up of
the quantities of gas in the interior of the cooled
products part 6 should be striven for. This is achieved
by means of the measures mentioned in what follows.

In the cooling medium container 7 on the rear wall 2
there is arraﬁged at least one opening 10 which is sealed
pressure tightly against the rear wall 2 by means of soft
seal 11, and which leaves free a connection to a pressure
pipe system 12 which is integrated into the rear wall 2 of
the cooled products container.' By means of at least one
opening 13 a connection is formed to the cooled product
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tenperature of which is [err] at 760 Torr and the cool ed products having a
tenperature of 6 to [err] for foodstuffs and neals, is substantjial, a
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cool ed product porfti e exterior surroun
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quantities of gas is thereb roved I n that the openhin
arranged in d%%%%?@eP?ogﬁFtﬁaPP§tandf&ﬁMQMRﬂRQQEAQﬂepﬁuthﬁmﬂmﬁntltles
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feed system 12 is colder than the_| ess insylated wal| "of the door

forced circul 3T3RIFLnIR PRROFLtELY o FGtHMRIA H AN Addikional) %mlé¥¢on as a

result of thearranged diametrically staggered.

Since in addition to this the rear wall 2 with the
feed system 12 is colder than the less insulated wall of
the door 4, the forced circulation mentioned is
strengthened by a gravity circulation as a result of the
thermo siphon action. Obviously the cold and warm walls
can be arranged otherwise than in the example 1llustrated
in the Figure. _

By means of the construction of the cooled products
container described it is accordingly achieved that the
quantities of gas which arise by means of the sublimation
of the cooling medium flow under a forced flow with forced
circulation throﬁgh the cooled product portion 6, that
furthermore by the arrangement of "colder®™ and "warmer"
walls this forced circulation is amplified by thermo
siphon action and that the heat for the evaporation of the
cooling medium 8 is taken from the cooled product portion
6. From this a cooled products container results in which
an even cooling of the cooled product stored e.g. in
portions 15 in the cooled product portion 6 can be
guaranteed and which show a high thermal efficiency. 1If
at individual positions of the cooled product portion 6



thernmo siphon action. Obviously the cold and warmwal |s can be arrange
ot herwssse than in the exanple illustrated in the Figure. E{ﬂneans of t

constructiontBe cRelddgl aftandshonldhei tep dasepsdye i this samrdingly
“‘aghi eved thapakhtydpenhillie’s atled By Wi sdréehERgPYENBARS By Plated!dysmation
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posi tions of inheeveriaddwaldsuct Admq itwp 6or more gpenkngsodBi ng4acanoibe
should be 1 ogrLB4 ARSI kfid chlRdiTl AR fn Bd Cik2hAGelYal BERSEN N0 10
0 t he ng

e.g. by plates or ils in the region cooll i um contai ner 7 or
of the openi RY2¢8S. ThEOCEFESPONGINE Yo S0 rehe REERPGRBERENCE| SWwapa" or

sonewhat var rggd1a¥hqali 8S Taht bec £PLenE 12 TG Wa1t09sEanChed ] ightligad of
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openi ngs 13,° "93ﬁ13§“BF§§FdedRMﬂQ§?Quﬁﬁ§?cﬁ%ﬁ?VeEaﬁhﬁefaFFﬁﬁged at ot her
pl aces. Correspealiangby ando thiee theraiyaiphonfacvbont ape ecekdtivel,l s can
be different. The wall 9 can be lightly or non-insulated. In each case
however the forced circulation and the therno siphon action are effective.
Patent C ains 1. Cool ed products @atemtna?ldims cooling a cool ed product
in a contai ner by neans of a cooling nedium (8)

1. Cooled products container for cooling a cooled
product in a container by means of a cooling medium (8)
which can be evaporated by the supply of heat, wherein the
interior space of the container has a cooled products
portion (6) with heat insulating walls (1 - 4) and a
cooling medium part (5) accommodating the cooling medium
(8), which are connected with one another via a pressure
pipe system (12), the entry {13) of which into the cooled
product portion (6) is arranged remote from an outlet
opening (14) connecting with the exterior surroundings,
characterised in that the cooling medium part (5) is a
‘tightly sealed off pressure space (7) which is connected
via the pressure pipe system (12) with the lower region of
the cooled product portion (6) and which has strongly

. insulating wall portions and relative to the cooled
product portion (6) non or only weakly heat insulating
wall parts (9), and that the walls (2 and 4) arranged at a
distance to one.another of the cooled product portion (6)
are differentially heat insulated in order to achieve or
promote a thermo siphon action, wherein the wall (4) in-
which the outlet opening (14) is arranged in its upper
region, is more weakly insulated than the wall (2) lying
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whi ch can be evaporated by the supply of heat, wherein the'intepibr space
of the container has a cool ed products portion (6) with heat insulati
wal I's (1 - the grobingoprhioneshomlshrhe (B0 atnbansdyeinghdise @aml i ng
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achi eve or pampi&s ?ﬁ?&ﬁ”ﬂd&&ﬂ'ﬁ%gifiﬁ) Uan Be' 8 Pahl8d"ak! oehler N whi ch

t he outl et “"openl ng 'S arrange upper regron, is _nore weakly
i nsul at ed tR¥AFeHe VEPFrespongdinglygalso khe RreaBIPAENLcPlon waid ehe

t oo intensingoldhiwalds €afi b B fFrAHtAl edrky vallr 8e8aRUbES 19 dht
plates or foils in,the i,on of the_cooling nmedium container 7 or of the

re
bpeni ng 13 OFIRPROLTALEEATe cOR SAGH GRRSMPREVEEnEBPsEORESonennat
vari ed. Theijxraskattohecaddsyheerhd2mears iphaonst¢t iohedrei efffeed icfe being in .
only one wall, in two or in several walls. Also two or nore openings 13, 14
can be provided which additionally can be arranged at other places.
Correspondi ngly al so the arrangeneBatent \@kadmsr "col d" walls can be
different. The wall 9 can be lightly or non-insulated. In each case however

the forced circulation and _the thernmo siphon action are effective.
1. Cooled products container for cooling a cooled

~product in a container by means of a cooling medium (8)
which can be evaporated by the supply of heat, wherein the
interior space of the container has a cooled products
portion {(6) with heat insulating walls (1 - 4) and a
cooling medium part (5) accommodating the cooling medium
(8), which are connected with one another via a pressure
pipe system (12), the entry (13) of which into the cooled
product portibn (6) is arranged remote from an outlet
opening (14) connecting with the exterior surroundings,
characterised in that the cooling medium part (5) is a
tightly sealed off pressure space (7) which is connected
via the pressure pipe system (12) with the lower region of
the cooled product portion (6) and which has strongly
insulating wall portions and relative to the cooled
product portion'(ﬁ) non or only weakly heat insulating
wall parts (9), and that the walls (2 and 4) arranged at a
distance to one another of the cooled product portion (6)
are differentially heat insulated in order to achieve or
promote a thermo siphon action, wherein the wall (4) in
which the outlet opening {(14) is arranged in its upper
region, is more weakly insulated than the wall (2) lying
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Patent dains 1. Cool ed products container for cooling a cool ed product
in a centainer by, neans of a cooling nmedium (8) which can be evaporated by
- the supply obogptmiterpEgin the interior space of the container has-a
"@Q]I,‘ed product’'s pqgrtion (6) with heat insulating walls (1 - 4) and a 31
cool ing nedi um part (5) accommodating the cooling nedium (8), which are
C?nc\ﬁpt ﬁd- w2 ﬁnmﬁ?%epwgacaspbmim? e cyrsd Png (€8) clalim eéntry (13)
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strongly insuingukated|vabdr isononstyucdied as door hed tooPedrpwbdebt the
portion (6) Xt BhenyEaKiYahedk hodedd hg wall parts (9), and that the
walls (2 and arranged al a distance to one another of the cool ed product
portion (6) are differentially heat insulated in order to achi eve or :
pronote a therno siphon action, wherein the wall (4)_in which the outl et
opening (14) is arranged in its upper region, i.s nore weakly insul ated than
the wall (2) lying opposite it. 31 2. Cool ed pr oﬂmulwﬁmmwm I'Z
according to claim1 characterised in that the pressund di ; ) is
| ocated in the nore strongly insulated rear wall (2) of the tool ed’ product
portion (6) and that the | esser insulated wall is constructed as door (4),
over which the outlet opening (14) is located. - 9 - '




