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1 DEVICE FOR FREEZING, TRANSPORTING AND THAWING FLUIDS
FIELD OF THE INVENTION This invention relates to a device for freezing,
5 transporting and thawing fluids, in particular sterile fluids, solutions and
suspensions for the chemical, biotechnolg)gical, pharmaceutical and food
industry, of the type defined in claim 1 and a method of thawing such

fluids s xtedinedan plaimzkkd 0 BASKSIIRY MORTHEIRYENT BN 1ps

Increasing globalisation of production processes used for production in
the chemical, pharmaceutical and biotechnological industry but also in the
frerindostrras henegsacasiimore and more demands on the logistics

ivolved. in storing and transporting product stages, e.g. from cell .
%%usres,lfré‘( S\Fv%%f?ear’ﬁ%[r%gggsinéﬂn oPderd5 GeaPwith this probidmhi -
fagehepomeingeasingly mecessary ta ifreeze smaflerer langerbaiehes: afe
lauid dgermediate 20, andigngndpioducis and ransport le frozen, . )
batches. Various devices suitable for this purpose are known ffom the
PGS ERRRILR Tofifbrise RICOMaIRRR With & fréerb-thandunin dysheans off -

whichthatehee of adewia several hundradditigs cande,fozen 22 Eok cn
?i%malée, ggtecrgé fgﬁggcq,tion §,5,524¢¥706 discloses a device with an
uprlglh cylindrica Containgt Witk 2™ fun el-shaped base with a central
outlet orifice. The container wall and base are of a double-skin design

2R¢REoGaNt dpwsthropghdhemguring the freezing process.

Increasing globalisation of production processes used for
production in the chemical, pharmaceutical and
biotechnological industry but also in the food industry
have placed more and more demands on the logistics involved
in storing and transporting product stages, e.g. from cell
cultures, for downstream processing. In order to deal with
this problem, it has become increasingly necessary to-
freeze smaller or larger batches of liquid intermediate
and/or end products and transport the frozen batches.
Various devices suitable for this purpose are known from
the prior art, which comprise a container with a
freeze-thaw unit, by means of which batches of a few to

several hundred litres can be frozen.

For example, patent specification US 5,524,706 discloses
a device with an upright cylindrical container with a
funnel-shaped base with a central outlet orifice. The
container wall and base are of a double-skin design and
coolant flows through them during the freezing process.
In crder to ensure gentle and uniform freezing, a plurality
of cooling elements is provided in the container. The

cooling elements are hollow cylinders, the diameters and
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In order to ensure gentle and uniform freezing, a plurality of cooling
elements is provided in the container. The cooling elements are hollow
cylinders, the diameters and 2 lengths of which are adapted to one
another so that they are disposed concel%trically with one another and
extend through the container interior respectively from a top region,

etieft predefings the naaxinuig fitiag levelolo- approximately the base.ey
The distance of the cooling elements from the container base and of the
EB5li et o Bhe andther'is fhé SameSovet Al Gdolant can band
féd roarid adteof tapreatEpesicarmecting ak e coodlrq glefmenis diataop
j inlet pipe_an [ 0.,0n.th face of the lid. For tha ingt
s s T Tt thS ooy oo
BRIMEEHS TR EOECe e contfer coments hararemplefelytirweg ahang

soatainer és efnpliedvia the cepliahhottom, gutlet grficedn thedegion of 4
the deepest point of the 15 container. Since the cooling elements

BB US°B 52768 8elipy a-Arge Fart 8P fhe Comtainér vaigmeant
aad haveadery large surface ateq,; freedingiard thawingds iquick andt he
t d equire._additi proGe teps. For,econamic _ .
e hoeur o Voty Aesiable 20  adube Tos S92 of e Boof®
glements massivelrm Bfdekfisavedn cHlE dntkinéEaseuidasaslie an

welumeofi the-oantaiaer The applicanthas developed g:freezing and 1 1 ng

transport device 25 for which the freezing process was quantified in terms
Si%fﬁ%é%stﬁ&éﬂaﬁa$%a§é%rgﬁ§}ﬁ@ﬁ§&?tﬁeoﬁa§a§ o tife” arfcFTRaforE - Y

Thededice tkrowwnundénthe drandmamiesd via the central bottom
cutlet orifice in the region of the deepest point of the
container. Since the cooling elements discleosed in US
5,524,706 occupy a large part of the container volume and
have a very large surface area, freezing and thawing is
quick and gentlie and does not require. additional process
steps. For economic reasons, however, it is very desirable
to reduce the size cof the cooling elements massively in

order to save on costs and increase the usable volume of

the container.

The applicant has developed a freezing and transport device
for which the freezing process was gquantified in terms
of temperatures and phase transitions on the basis of time
and location. The device, known under the brand name
FreezeContainer®, i1s illustrated in Figures la and 1b and,
with a scalable volume of up to 300 litres, offers a whole
series of advantages. The weight of the device is more
than 10% less than is the case with other known devices.
FreezeContainer® has an optimal sterile design with very

good CIP properties. The design of the cooling elements
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FreezeContainer(r), is illustrated in Figures la and Ib and, with a scalable
volume of up to 300 litres, offers a whole 30 series of advantages. The
weight of the device is more than 10% less than is the case with other
known devices. FreezeContainer(r) has an optimal sterile design with
very good CIP properties. The design of the cooling elements 3 ensures
erphassstransitiondthatis iomagenous instime shrougbaatibeketile +ime
H%@éﬂ?h‘é@&h{%éunﬂgﬁ'? antees short process times. Apart from these
advan ¥ th [

ages, the general design of the' device’is sﬁﬁicFe% I{? vanapets s °

ehaple the FreeseCortainer(Hie be integratethiasomplise predistion the
pregadureg anddhus fulfihbehigh demands, placed o it Bydhe s apie o

gharmace tical mdustréin terms of functional and process reliability. 10
P fieiving TP BSAE ST U s R tHROGUHF HeE Bonairar ealf
captdiner haseranstthécooting cdil. thes thawirg process isiprefefablynas

ssiste sh%ki tq_% coptainer lightly. 15 The closed container is filled
?ivit% flu(%g%{}n lpart£|%§fjlar Stefi eaﬁﬂrﬁg%suo%t{fo%g ant éllfs%é%sﬁorﬁsgfgf the ot
EHEMICEP Bioté&hale§iESIS phammacauititaltand food industry, hereafter
referred to as product, from the top via an inlet pipe mounted in the cover.

The ir]_l t %ipe opens exactly 20 above a central outlet grifice at the
H8&p et Pt IRERSARE S0 Rat e brBdiet dan be drifin oiRRsighthe
then base cwitied O viactbetinleh pipecance Hhds completely thawed 125 the

gﬁgﬁé‘é%‘gg%?gfﬁ%‘fs?ﬁﬁfﬁﬁ:gggxda‘%gi“g‘;e offunctiona._ versatiity and . 1.
contalner lightly.

The closed container is filled with fluids, in particular
sterile fluids, solutiocns and suspensions for the chemical,
biotechnological, pharmaceutical and food industry,
hereafter referred to as product, from the top via an inlet
pipe mounted in the cover. The inlet pipe opens exactly
above a central cutlet orifice at the deepest point of
the base so that the product can be drawn off through the

base outlet or via the inlet pipe once it has completely
thawed.

In order to increase the already high degree of functional
versatility and process adaptability still further, it
is desirable to be able to pump the product in circulation
during thawing, which is not possible with the existing
device.

SUMMARY OF THE INVENTION
Acceordingly, the objective of this invention is to propose

a device for freezing, transporting and thawing f£luids,
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is desirable to be able to pump the product in circulation during thawing,
which is not possible with the existing device. 30 SUMMARY OF THE
INVENTION Accordingly, the objective of,this invention is to propose a
device for freezing, transporting and thawing fluids, 4 in particular sterile
fluids, solutions and suspensions for the chemical, biotechnological,
¥mammaté@miﬂandthmﬂﬂadﬁﬁgaﬁﬂﬂchdmesMOhmmEﬂmESuspensions
fisacvagtagas Al dS koW Aexies AN WG PRIMIS AT ang
amount of 5 operating options. Another objective € Inventionis "to
Hrefose 8 wevicE antla Afetied Whepshy fedroden prodactveandees of

thawed moeredapidysandigenthnthan indhe past whilstsimulianggusly o+

facilitating mixing of the thawed substrate. 10 These objectives are .
RRicvettty SHBIICE b R CRARCEAE et ASHeod : o
‘claipr ¢Dpby reedns b e hedtednarnersioh pipeowhichetfaws ahapreary- «

bles thawed prefre1 bl eéheajfed r%duct
T e P 1 el e Tara A FetEatotat dufmg Te®

Entitethawifiy pfotees rhe dissdviahtagesisr thée khownafiethoestrewed
avpigled=and more rapid thawing is achieved. 20 The new device
proposed by the invention has at least one immersion pipe which has an
active thermal connection to the heat exchanger elements at least across
ahsare regior af itsdengituslical lextersiom whichipreferabhsextendsed in

claim 1 and a method as defined in claim 10, by means of
& heated immersion pipe which thaws at an early stage and
therefore enables thawed and preferably pre-heated product
to be pumped in circulation, i.e. drawn off and
recirculated, during the entire thawing process. The

disadvantages of the known methods are avoided and more

rapid thawing is achieved.

The new device proposed by the invention has at least one
immersion pipe which has an active thermal connection to
the heat exchanger elements at least across a part-region
of its longitudinal extension, which preferably extends
from approximately a deepest point of the container as
far as a maximum £illing level. The maximum filling level
is the filling level to which the container can be filled
with product to be frozen and then thawed on a controlled
basis. It is primarily defined by the position of the heat
exchanger elements, making allowance for the expansion
in volume caused by changes in density. In the case of
the embodiments described below, it is between a top
container edge and top portions of the heat exchanger

elements. The immersion pipe is preferably in direct
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from approximately a deepest point of the container as 25 far as a
maximum filling level. The maximum filling level is the filling level to which
the container can be filled with product to.be frozen and then thawed on a
controlled basis. It is primarily defined by the position of the heat
exchanger elements, making allowance for the expansion 30 in volume
caussdity ehanges in dersityoie the: aase at-the.gmbogimgnistdesesribedn
low, it is between a top , container edge and top portions of the heat
E)iéc %éé% e efv :rlllt%.éislié)g im?ﬁ%‘ré‘lgﬁ pﬁogeaiglp?gféra% yqfﬁeéci)}e@c 5PESHAGE
With dtdedstvRetidatioxwhaigécelementcac séva e passivelyiheatetpe,

Ruring thawing,Jigusfied:product %8@""@)’&%@8@ attﬂ%aségﬂgainer
heatable immersion pipe, which'in turn preferably extends through the

COETEP S iftERBr REMAbVRArTPSIEhsHPBVE afdsfRREBSINPSE e oFf
tase. Thedealalde aaession piperkas asadyaniage Qves thekewt age

ices, in which the inlet pipe is disposed .freely in the container, interior
gjﬁ}c%%eﬁ%g #éleolvf?nc%g lfir:c%g’n JDII}O‘E%%'[? S%%ﬁs%ﬁ%g (G2 prodactRARES
vergabitrapidIy g tiecinteriorof tha irmersionpibédiand the qmretess of the

drawing, off thesthawed iguid produetds Blocked, oply during an.nifial ¢y
phase aof the thawing process. Whilst it is being drawn off, the thawed

probacti¥ aldd ey Heatéd a8 ithasses thrdbpRtiRe HealoePimiidiohihe
pipesesls tifatit can:bg disthargethahatemperature sigaificantly wboyecq
freh zing oint, preferably.frgm above, anto parts_of.the product still frozen
ac? cefL gccggﬁgtgsat%elfﬁ%l\%/vﬁg }[:D)?}o‘_’l(:“c(’e%sft.}(j;;nt;{)1 p%re S Ba ESnBodirmet of the S ©
irvertiorh $etlen Spipes abd provided thake ihtermadiface dfsthelcontainer 1y
heated as it passes through the heated immersion pipe so
that it can be discharged at a temperature significantly
above freezing point, preferably from above, onto parts
of the product still frozen and accelerates the thawing
process. In a preferred embodiment of the invention, return

pipes are provided on the internal face of the container

lid Zor this purpose.

Heating the thawed product in the immersicn pipe as it
is drawn off offers a significant advantage over drawing
it off from an outlet orifice in the base. In the case
of a device ¢of the type known from US 5,524,706, the thawed
product is drawn off through the bottom ocutlet and the
product is at a temperature that is only just above freezing
point. When this cold product is pumped through the filler
neck onto the still frozen product, this barely accelerates
the thawing process. In the case of the inventiocn, the
product pumped ontce the still frozen parts is now
pre-heated, which significantly speeds up the thawing

processg. Furthermore, drawing off the thawed product

4
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20 lid for this purpose. Heating the thawed product in the immersion pipe
as it is drawn off offers a significant advantage over drawing it off from an
outlet orifice in the base. In the case 25 of a device of the type known from
US 5, 524, 706, the thawed product is drawn off through the bottom outlet
and the product is at a temperature that is only just above freezing point.
cWhendhiswold pradust ispuraped thraugh thefiller neckeatgthestily -
%Efozen Uproduct, this b,aregegccg__lerates 30 the thawing process. In the case

SRETRRNSH, the prodiict PhmpRATHS BREStill frozen parts is now

pre-heated, which significantly speeds up the thawing process.

Anthermore, drawing off the fnawed pradyet 6 [rough the gulletorfice,
in the base is technically a disadvantage interms o conductance.
Arother v g 6fthe bRndeiiice résilesdn tHeofliet 5 thasthetravel

Listance whichithe liguid-praductimust tranel asitds being pumped oo
the cor%}?ﬁi?ner c{%n be kept, very short because it does not have to be
Wiredtetf FPom tHe 8l in the'base foXhe TSEInthe T SHTE Tortainsr™

Thnés @bmé.tes the néee fdma.melesi_r:abtexpi_peszlemnﬂhe _”ohtssidei@f the the
£optainergn thg gne pand and sd'ﬁﬁ%ar%@§£”ﬁg%mgy&%% ;%: wefl as

pumping conveniently take place from the top of the new device on Fhé=®
theF Tanaliécdise all comfectors:Ean be disposedhifi thelkl beadeastd

dn adop rediag of e septainelg1a BRIEF DESGRIBTION ©5-dEient1y
DRAWINGS

take place from the top of the new device on the other
hand, because all connectors can be disposed in the 1id

or at least in & top region of the container.
BRIEF DESCRIPTION OF THE DRAWINGS

Preferred embodiments of the stirrer proposed by the
invention will be described below with reference to the

appended drawings. Of these:

Fig. la shows a longitudinal section through a
reeze-thaw container based on the prior art
with a cocling element in the interior of the

container and a base cutlet:

Fig. 1k is & side view 0f the container illustrated in
Figure la, in which an inlet pipe may be seen,
the fittings disposed in the interior being

shown by broken lines;

Fig. Z2a is a longitudinal section through a

container of a device based con an embodiment

AN
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Preferred embodiments of the stirrer proposed by the invention will be
described below with reference to the 20 appended drawings. Of these:
Fig. la shows a longitudinal section thrmﬁh a freeze-thaw container
based on the prior art with a cooling element in the interior of the 25
container and a base outlet; Fig. Ib is a side view of the container

illustrated in Jrigweda,invdtielt an inlekpipe may he seam ithe fittings.n+
disposed in the interior being 30 shown b¥ broken lines; Fig. aisa
longitudinal sae%%io%qh%%% & ‘COMEMBF of & Yelice Faderi- 61 afyt though
embodiment:7oof flre iseerttiarm, in which a cooling element and an
immersion pipe are illustrated although not in section; 5 Fig. 2b is a view
from above at an angle showing an immersion pipe based on one
Terbodifent 1dctively ‘@Hopgeratingitia coblimcoilh wheresbalyithe an

parts which liezindhe interior gta, sontainerare Wnsteated 10 Fige3isa: y
longitudinal section throH h a device based qn another embodiment of

the inventionc\?vﬁﬁ%%xi%#élr%io‘ﬁlpﬁ%e ExtBRAING A theWalls ¥ ARESagai
cooling eleméntis ifastimedvbut b niotén sectionhkig. dhissarside view ok

a device based on.another, embodiment afthe invention, in which the

Fig. 3 is a longitudinal section through a device
based on ancther embodiment of the invention
with an immersion pipe extending on the walls,
and again a cooling element is illustrated but

not in section;

Fig. £ is a side view of a device based on another
embodiment of the invention, .in which the
internally lying fittings are illustrated by
broken lines;

Fig. 5a is a view from below at an angle showing
a 1lid of a device illustrated in Figure 2 with
cooling, immersion and return elements mounted

on the 1id; and

Fig. 5b is a side view of the 1id and cceoling, immersion

and return elements illustrated in Figure S5a.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Figure la is a longitudinal section illustrating a

fresze-thaw container B designed by the applicant. As
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internally lying fittings are illustrated by 20 broken lines; Fig. Sa is a view
from below at an angle showing a lid of a device illustrated in Figure 2
with cooling, immersion and return elements mounted 25 on the lid; and
Fig. 5b is a side view of the lid and coolir%, immersion and return
elements illustrated in Figure 5a. 30 DETAILED DESCRIPTION OF

LREEERREREMEODIMENTS Figure lais;aslopgitudinal section. -4
illustrating a freeze-thaw container B designed by the applicant. As’8
a&%la‘fﬁ&%ﬁbg\fée, tRERBN AT i RAGWA Frofi-Hetprict N&rt GRBEATHRSL B

qamecoffresatGantainer dhegontadnar B recante.closedsand sealed-hy
neans Qf a top lid BD. ether with,a bo ase BB an ide wall
wtl?l’gs%%thge% Eb&ae%f?mse% gga%aﬁl?‘;ﬁo? of tﬁé%%r::?alne %,eirf%\%i%ﬁéj%g&ﬂ?gs
il K5 digpdsed. ASindicated inFigdie ld,rtherconting colbising coil
1onnected s0-Aste. cammunigate, with the.doublerskin, inner. ontaines wal

by means of an isolated cooling pipe KL. Coolant fed in fhrough an ‘

Hpbrophiate HIECHIHE AMAD t9 e BBBIE SkirPcthiaine P faPBE fowst
throzghcthet eantaineraiall By\tenehkaser BRviadbe coeling pipe Kk andhe
@th%o(g%ﬁa%%d gwergugg tr% coolir}g %%l. KS. It will b%tclea:{rrgf tbeéméséorhM

llled in the art that technlcgﬁy}l evérsibie’ Br%%%%es of freez‘?ﬁg h

HRawitg @GP £5 SHettetbusing tite devide || RBtratttdn Figurechghd the
vt othersiilan gepers deyices amwhich f&@einefsati%g PASedyFOL 1, 4
the sake of simplicity, therefore, the essential elements of'the devices will
jb?iﬁg}ﬁy?b%ld%%%ﬁﬁgdqﬁrouqh the cooling coil K8, It will be
clear to the person skilled in the art that technically
reversible processes of freezing and thawing can be
effected using the device illustrated in Figure 1 and with
cther similar generic devices on which the invention is
based. For the sake of simplicity, therefore, the essential
elements of the devices will primarily be described in
the context of cooling. Where cooling elements, cooling
colls and similar elements are mentioned below, it is clear
that these heat exchanger elements are suitable not only
for circulating a cold medium or a medium used during a
freezing ©process, but also for circulating and

co-operating with a warmmedium during the thawing process.

The geometry of the cooling coil KS is designed to produce
an optimum sequence of temperatures and phase transitions
in time and locally in the container interior I and 1is
connected to a plurality of vertically extending portions
Evy, which are each mutually connected via top, respective
bottom horizontal portions Ey. Whilst the top and bottom
horizontal portions Ey respectively lie more or less in

one plane, a vertical portion E; disposed centrally in
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the context of cooling. Where cooling elements, cooling 20 coils and
similar elements are mentioned below, it is clear that these heat
exchanger elements are suitable not only for circulating a cold medium or
a medium used during a freezing proces%, but also for circulating and
co-operating with a warm medium during the thawing process. 25 The

wgeoreetry of iercegling call K811 Hesionsd 10 Produce, an-oplimume. » « o

,sequque of temperatures and phase transitions in time and locally in the

ContamiaP ritetiort ARERE Tormietidd td AiptuRiifforieritaly didenamgon
gortartsl 308 which-areceach mutlalty cendnected viatopheespactivener
t OLizo rtion . Whilst the top apd bottom _horizontal ., .
By o e e o e e oo i
EE dispeded cemrally inD tetdortsinerexdeivds ter dowanint the is

£ontaingreto; just shol efiadeepesipoints Jhis snsures thatdhe region v o

directly above a central outle1t orifice A in the container bqse BB is thawed
Sy Yurftiy tHEURRRgTbeEss. THIS 51733 prVEATB teloPpartichaF <
Bidvantagerbecause Itiis wery «liffienltitoi proxvidediead exchanger=clementse
Mthe regi ft ise.qutlet. T et harizontal part-pieces. EHO.

facing the |g 18%6% tgl%ﬁ?i%%a%g%% julgt8 b%%l\}v%%énr%ra%m&ﬁﬁﬁiﬁaﬁé\}ﬁly
Lo Bentafe By ESPektivaly. 2T dbfiné teeviRakitaen kg flevekces

Jhecvarticabpant-igces, atdhehegianingand atthe,end of the, cgoling coil
extend through the container lid BD and are respectively connected to a

cB6RAEThIET 2 Antftorifie codting GipE i SntitRRS Shdiecty tofRected

botlet Abvklant inlet ZM and to the coecling pipe KL and thus
indirectly to the outlet AM.

The freeze-thaw container B iliustrated in Figure 1 with
a usable capacity of 300 litres is of an essentially
cylindrical shape with a central lengitudinal axis L.
Freeze-thaw containers B of the generic type usually have

a capacity of a few to several hundred litres.

Figure 1lb is a side view of the freeze-thaw container B
illustrated in Figure la, rotated by 90°, in which an inlet
pipe ZR may be seen, connected o as to establish a
communication from the lid top face to more or less the
deepest point in the interior I of the container B,
Extending through the inlet pipe ZR between two vertical
portions Ey and more or less at an equal distance from
them is a top vertical pipe~piece ZV. Above a bottom
horizontal portion Bgy, it bends down and is directed by
means of a portion Z8 lying at an angle as far as the deepest

point T of the container B, where it opens through an

orifice 20,
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15 The freeze-thaw container B illustrated in Figure 1 with a usable
capacity of 300 litres is of an essentially cylindrical shape with a central
-longitudinal axis L. Freeze-thaw containers B of the generic type usually
have 20 a capacity of a few to several hundred litres. Figure Ib is a side
view of the freeze-thaw container B illustrated in Figure la, rotated by 90,
in which an inlet pipe ZR may be seen, connected so as to establish a 25
0 ication fram the lid top fa oL Iess he, dee est oint i
T%éﬂn@t%ﬂo% fﬁgzér?taﬁgnre?%g E%?"e%dmg rough ﬁt%ie |n$eet plpe %ﬁﬁ to

wWeeRtWwoeriEanpoitNsrByE ane Hacreldt [ess ahanehpakdistres

frcml theam is:a dop vertical pipe-piste £ \L+Aboye.a potiom: 30 barizenial |
portion EH%TH bends down and is directed by means of a portlon ZS

1I)§ ng &t ahHhglé Bs FRPAS He-Gépest 50int P bF the*Corthif e BR fher& ft

m@emmrm@hean ptifiee Z2Q. 1@1 a' hectotatﬁtﬁ]eltBéS preferably fl[ﬂﬁi?bWﬁle
ctt rozen thr inlet pipe ZR in.the closed state,

(?hggh l%éflt% % nce t Thl% |re f"l ng?egv%lng iS rea&?% agn oot mg

%bb%ﬁfraté’ﬂﬂétk\/al\?élaﬁt%éldpbé? ef@ dfthe #etlHipe iceibdedadd e

&oeling process initiated by cireulating.cold medium; thraugh the.cogling.
cwc;L t which, in addition to the cooling coil and the container wall and

Lontafifet bage S additibmally Contprisss Toratidastone funiy, aiby ng - and
dlustratechin the drawing, @ahana coelingunit0r coblantreseivoir, alsesnetd

jllustrated .in th egqr%vls{l{ng 5 until th% praduct.in the container interior

e’ container tnterior

has been completely frozen on a controlled basis and the
minimum temperature desired for storage or transport has
been reached. In this state, the product, which is also
disposed in the interior of the inlet pipe ZR,

and the latter blocked. For thawing purposes, a warm medium

is frozen

is culated through the circuit and 1in order to
accelerate the thawing process, the container, which is
mounted on & base stand P, is lightly shaken. The deeply
extending, central vertical piece EZ ensures that the
region above the central outlet orifice is thawed
relatively quickly. Although the inlet pipe ZR opens
exactly intc this region, the thawed product can not be
drawn down until the entire volume of the inlet pipe has
thawed. As briefly explained above, this is not achieved
until practically 2ll the product has thawed. Thawed
product can be drawn off relatively early during the
Thawing process through the bottom central outlet orifice
A, which communicates via an outlet pipe AL with an outlet
connector AA in an end face of the base stand P. However,
since the known container does not have any means of

recirculating this liguefied product, it can not be pumped
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has been completely frozen on a controlled basis and the minimum
temperature desired for storage or transport has 15 been reached. In this
state, the product, which is also dispos 53 in the interior of the inlet pipe
ZR, is frozen and the latter blocked. For thawing purposes, a warm
medium is circulated through the circuit and in order to accelerate the

bHheingacess; e eertaingr, whichisc2imeunted-en adase-stand i ds

l h%tl shake .Tlilbe deeply, extending, central vertical piece EZ ensures
Stha %llﬁcé ?gﬁi%ﬁaa o@%%ﬁeg Eer?tlr:ﬁgolu“ﬂ%t %‘riffég i$ %h%v&"edv?erlgti\(/:ecfnyf%u%ﬁfﬁ.

wAlRcugbethe litlebpipe ZRhepenst exactly inte s rsgion, théthawetiing
pRroduct.canenat be 2o drawn down.unfll he enfife vgims,of the lnletpipe.

‘has thawed. As briefly explained above, this is not achieved until
1praetic&l-all the product has thawed. Thawed product can be drawn off
relatively early during the thawing process through the bottom central
utlet orifice 3Q To which communicates via an outlet pipe AL, with an
Gt cofinedtor ARSI SndTacE of B i S B TIaeveP oirca®
fthedarowitigontdiriet does notdaveahymeans of reeirculating thig ch 1s

diguielied progucty itcannotbe pumped 11 bagk round. huthermore, the o

product contained above the bottom central outlet orifice A is still very
‘doldf 2B I Barelythaelthe ettt 8f-astistingthe thaling’ Brockss e
Jewege recircadated thyoughdhe containerr Sdnteriandriguken? Hhustrates a s

referred embodiment of the freeze-thaw device 1_propgsed by the
R o RSB B e A orianer Badsahbg™ =nd
above. AsLid 20, the immersion pipe is preferably provided

with a fitting 64‘comprising an inlet connector 65 and
an outlet connector 66 and co-operating valves 67, 68 and
a shut-off valve 69. From the fitting 64, the immersicn
pipe 60 extends downwards by means of a first vertical
portion, runs through the 1id 20 and is then run above
a lid bottom edge 21 with a slight gradient via a radial
part-piece 52 to the centre of the more or less cylindrical
container interior 11. On reaching the container
longitudinal axis L, the immersion pipe 60 then bends
downwards and extends by means of a second central vertical
pilece 63 along the central axis L tomore or less the deepest
point oflthe container interior, where it opens through
an orifice ©3'. More cor less along the entire course of
the longitudinal axis L, the immersion pipe 60 is
concentrically surrounded by a coaxially extending
vertical part-piece 51 of a cocoling element. In terms of
degign, the other peortions of the cooling element conform
to the essentially tried and tested shape used for the
applicant’s known FreeszeContailners described above. The

wall 30 and base 40 of the container 10 are also based
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10 illustrated in the longitudinal section shown in Figure 2a, a new feature.
in the form of an immersion pipe 60 is provided in the freeze-thaw
container 10. At a first end above a Iidrﬁ% the immersion pipe is
preferably provided with a fitting 64 cormiprising an inlet connector 65 and
15 an outlet connector 66 and co-operating valves 67, 68 and a shut-off
oNal¥R: 68n Fremdberiting G4 nthesimersion pipe:6a sxteadsdewnvwards
by means of a first vertjcal portion, runs through the lid Z%and is then run
BB30E 0% 1HBOTOR SdbR 2 AP SR RABRE idPH ralial 27en L on
apartymece. 5240 thescentrecefctheinarke de fessoylindridad tcahtaiperinieror
11 r [ container ~longitudinalaxi i rsj ipe
© e Berde Aomarde Shd SXenE by otans of & Shoohd couRal et
baefical piack 63 aldHgHeertial okl 16 ke DrlesStheldeeyeas 281
opeihehthe sentainerinteriorn where ff opensthrengh pa-arifies:68'= More
r less along the entire course of the longitudinal axis L., the immersion
DB 1 S eeCally STOURIET BY & CoOAkidily SRaRTing VrtEaP™
npar-jpleden®l obaoolingelemérit. in terms of 30 design, the other
portions of the cooling element conform to the essentially tried and tested
shape used for the applicant's known FreezeContainers described above.
Dy N\WaR 30rrethase 2 0°6fTRE Tohtemie P10 &R alsErBassP T2PoR thend
clkovn doubleskimdesign endcontdhbute e the heat, exchangeRrocess.

The advanteg%% achieved by the invention as a result of the new technical

&S that the portidR St THE TmhierSioh Bise 66 dishoddtbenledh thié

téontaireer 5 base 30and:thermaxemumefélingteveh Eimaxtestablishescani + .
The thawed product, which in turn ccllects at the deepest
point of the container, can be drawn off upwards through
the immersion pipe 60 at an early point during the thawing
process. The second, extremely advantagecus effect 1s that
the still very cold liquefied product is heated as it is
convaeved Through the central paﬁt~piece 63 because warm

medium is flowing round its entire circumference.

The centrail part-piece 63 of the immersion pipe preferably
forms the inner wall of the hollow cylindrical part-piecs
51 ©of the cocling coil so that the immersion pipe and
cooling coil are integrally connected to cne another in
a “pipe in pipe” arrangement and the immersion pipe is
integrated in the region cf the cooling element that is
directly thermally active. A lowermost part-plece %3' of
the immersicn pipe is no longer surrounded by the vertical
part-piece 51 of the cooling coill and extends down out
of it by a few centimetres. The lowermost part-pieces 63°
can e very easily adapted to the size of the container

10 by cutting it tc a length that will ensure that the
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optimum active communication with the heat exchanger element
extending freely through the container interior, namely the cooling coil 50.
10 During pumping, the disposition of the immersion pipe and cooling coll
and/or other heating elements ensures thrat the lumen of the immersion
pipe thaws very quickly after the start of circulating warm medium through

dbecisuibpThethawed praductyhich in, tum gallegts at the deepest 15,
oint of the container, can be drawn off upwards through the immersion
Bé B8Rt Hrodarly Pomt i the AR AW G2 rotess. Fhe8cond, Least

lextremetpadvartageousefiect ivthat the s}jliéé@Wide:H@UQ%ﬁjeper@Cta

A itis cqonveyed through the central part-piece 63 because

el s sk Ml el il N R

BuFtpiede 63 of the hdmeriompipe profetalsiynfdrmsahe srmeravdl of thes

holloyw edindrcaparkpieas: 51 9f theeooling-coilsg hat the jmmersion,

ipe and 25 cooling coil are integrally connected to one anothef in a "pipe

A Pipe B iyEentRidfthe inTR&SRn pipeis tégrated frtheTRgionadt

ihe cooling elemeritihatrs directlytithetmallyactivasA lpivermesierneatn
t-piece 63'.af , the immersion pipe is no longer sutrounded by the .

RIE R M b el s Ll RS TS

Ffeweearttimetresiahedewermast part-gibee 63 searphe perdeasilywhich

@gdaptedo the size.ofithe,centajrer: 1Q by.cutting jtte alepgth thatwil, ,
ensure, that the 13 bottom opening of the immersion pipe still lies at the

Helirdd SRdrEdistance B prefetAbly nfi BAF&AEASI S RRPFGAFIRET of
Cohatdineehaseoriiesus theshase MaBigure 2b, the immersion pipe

has an internal diameter of 18.1 mm and a wall thickness
of 1.6 mm. The central part-piece 51 of the cooling coil
has a diameter of 42.4 mm in the case of a container with
a usable volume of 300 litres for example, and the remaining
pertions of the cooling coll have a diameter of 21.3 mm
respectively. The free flow cross-secticn in the cooling
coil 1is therefore kept approximately the same in all
part-pileces as a result. The individual part-portions of
the immersion pipe and cooling coil are preferably made
from - austenitic steel, for example 4435/316L, and
Hastelloy, and welded to one another orbitally and manually
using a Tungsten Inert Gas (TIG) process. In order to make
manufacture of the “pipe in pipe” solution as efficient
as poessible and to ensure that it can be cleaned without
any difficulty, it has proved to be of advantage if a top
inlet point of the central part-piece 63 of the immersion
pipe 60 into the central vertical piece 51 of the cooling
coil 50 and an appropriate bottom cutlet orifice are closed
by means of an annular stopper 53. The heat exchange medium

. P
T a T

is fed to and/or away from the central, vertical part-piece
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bottom outlet orifice, including in the warm state (e.g. 5 during thawing
and pumping) . For example, existing devices can be retro-fitted with the
combination of cooling element and immersion pipe proposed by the
invention, as illustrated in Figure 2b withthe portions lying underneath
the lid, and the length of the immersion pipe can be readily 10 and exactly

sadapted-on sife The less: aof product whieh can-nathe drawn out ot the. .
5céontamer can be easily, minimised as a result. In the advantageous
€

miggtiimént BF theThveRton fiGStratéd i BigBiRe2L: e infratsonfipe Y
diapan nteinaldianietercfi ki & micand awalf thisknessste 6t 16ninds
> cen art-pie of the coeling cqil has a.diameter.of 42.4 mm_in
%E]e%(%gseygft g Eéﬁ%’ai%%rgv%it 2 Ség'agllie \%o §m%p§fr§(}€ itres ofr)séx%rrl%&e?t )
and the remaining portions of the cooling coil have a diameter of 21.3 mm

espectively: Shefree flaw crassssectioninthe cegling 2Q.cail is therefore,
kept approximately tt]e same in all part-pieces as a result. The individual
Epsitions st tHe infifieRiGiTHipealit cBGMG Sl &SpraferaBfy Magar
from marsteriitic steet; farexamyle<14351316toaad Hastellay rang-weldedh
aie} orﬁ@g%l;gg orgggly agt% mgﬂuall)é ég usirp a_Tungsten Inert Gas (Elgg

T wparceniece  al.
process. In order to make manu?acture ofrt e "pipe in Elpe FSolution as

EHCIBAE @8 possila ahdfoensufethal ftcarrbs elcansd wittoutwardyt be
whifiauifys Hehasproved t-bg af-advantage if a top Jpletpeint, of theceniral
part-giece 63 of the immersion 30 pipe 60 into the central vertical piece 51
‘of tie €80iing coil 50 and an appropriate bottom outlet orifice are closed
by means of an annular stopper 53. The heat exchange medium is fed to

f"i@g/ (Erh%\e@}(lgop@gc]:%g%ng%ldvg tgcaclLPaa\gi%i%Q%ff of thawed product
will be described below with reference to Figure 2a. It
is assumed that the freeze-thaw conta;ner 10 is filled
with frozen product to a maximum filling level Fuy. When
warm medium is now directed through the cooling coil, the
substrate 5 in the active region WB of the heat exchanger
elements, i.e. in the active region of the cooling coil

and the double-skin container wall and double-skin

container base, 1s thawed, preferably gently and slowly.

As indicated in Figure 2a, the parts of the cooling coil
disposed low down, namely the bottom inclined radial piece
57 of the cooling coil and the bottom region of the central
part-piece 51, ensure that the product on and around the
deepest point of the container thaw very guickly during
the thawing process. Within the meaning of the invention,
the lumen of the central portion 63 of the immersion pipe
60 1s one of the first reglons in the container interior
to become free of ice. The thawed product, which collects

at the deepest point of the container 10, can therefore



[

10

20

14 51 of the cooling coil 50 via a top horizontal part-piece 56 and a
bottom inclined part-piece 57, respectively disposed in the immediate
vicinity of the respective ends of the vertical part-piece 51 and open
laterally into it. 5 The immersion pipe an cooling coil may also be
manufactured in two pieces and inserted one in the other so that the
varaetsion pie wal,comes vt eantast-with an infetnalwalkaefthe central
%art-}?ieg 51.The 10 one- iece design may be used for c_ontaing—:-rs that
SHilDE T8 moTe AT Bhce BEtatseitisSIgHiRAf ity BaSiar o d&aT 9

T thawingeproeess andithesdrawing-offraf thawedqprodube 15 willdaet ed
flesgribed belaw with yeferance jofigwre,2a. It isassumegithatihe, .
freeze-thaw container 10 is filled with frozen product to a maximum ﬁlﬁng
J&¢el FraARWheH twaFm $RediGrits hofldifseted thréudit tHedcobling @oft
the ;substate-9 i theractiveregion \WB0f the bgat-exchanger2Qw: ngs,
elements, j.e. in the active re%ion of the cooli%? coil and the dgeuble-s in
FBRtaInEr wall and YoUBIE 5kin - contAINER base s thawead Jiraferaby = c®
gentipandystowlyy Asiadicatetein Fiure 2, the partsiofitheicosliig coik s

2bdispesed lpw down, namely, the,battamJnglined radialpiecg pZ,0fthe,

cooling coil and the bottom region of the central part-piece 51, ensure
4t e profiutt Bniid-afuitiifie dé6festpointoftheltontdifer thavihe
yeny:auickly during rthe thawirg peocess:Withindhe meaningofdbesr 20
in_Lv_,E(_-:'_ntion %O he lumen of thg,cent al portion 63 of the imme£sion ipe (%LO
us T (for ample

fs'ome of e first TeGions i the containgr Thidror: Teans (for €x

a pump) and the pilpes connecting the outlet connector 66
of the immersion pipe fitting 64 and an inlet connector
71 above the 1id to one ancther are not lllustrated. When
valve 72 is cpen, the heated product is fed back into the
container via the return line 70, which extends through
the 1lid 20 by means of a vertical piece 73 and a downwardly
angled leg 74. A'termiﬁél cutlet orifice 75 of the tubular
leg 74 opens laterally onto a vertical part-piece of the
cooling coil above the level defined by the maximum £illing
ievel Fuax. As 1T is pumped round, the pre-heated product
18 directed onto the frozen product surface from above
and thus assists the thawing process from above. The
positicon of the outlet orifice 75 of the tubular leg 74
is such that the circulated product is directed onto the
vertical part-piece cf the cooling coil. This
significantly reduces the formation of foam as the product

is being pumped round.

The combination of removing and pre-heating thawed product
with an immersion element 60 proposed by the invention

and recirculating it via the direct return line 70 at an



10

15

20

25

30

to become free of ice. The thawed product, which collects at the deepest
point of the container 10, can therefore 15 be drawn off from the
container 10 at a very early stage of thigmwing process. As it is
conveyed further upwards through the ¢entral immersion pipe portion, the
liquefied product is heated and, when valves 69 and 68 are open, 5 fed
evia Ihe putletcanneciar6 of the fiting 64:toa flvid-gonveyor N8Nty ot
iillrllust'[r?;atejged intthe,drawﬂgs, \#)re(aerably a.conveyor or a pump. ,TQe
bre-heated product is conveyedby ThE fattdr Hrobgh atettintine 76°48™
lifastmted inr BEigire Snwithy és phets Omatherdid top face 10 and on the lid
bottom face, back into the interior of the container 10. in the side view
_onto said lid/cover 20 illustrated in Figure Sb, the conveyor means (for
SERRE 2 pUHpraRd the ipEsedrneeting the JutiEpEsHnédisr 66T6the
demersioaipe fitting: 64andk anyinleticonnectes 454 habova thelid to.one
aUpother are q%[ iIIust#ated. When \{:alve 72is open, the heated product is
&0 back info the contaifer viathe Tt find76; wHith ext&iftis thFough
4he lid 28rtytineans df 2a vedival:pieeeZ3dindea dowhwardly iangied legh .
- Atemindl ouiliet orifee 730140 ibwlpr.20.legord opens lalerally o0t
a vertical part-piece of the cooling coil above the level defined by the
InRAMUTP ARG evel PRx. ASPRIFGHRPE® fountl? therpreticsted product L
iﬁdiaﬁcte\dp@a@ theetjf%eln %f@@'ﬂ@teﬁu r;@% fr%rﬁbfyfe@ndlwt@ysﬁfawstﬁnfd
the thawi rocess fram abpve. The 25 position of the outlet orifice 75,0
e RCtar 8574 18 SUCH HACTIE CrEaTRte Brthict 1S BrecRRF oo e

wErticet part:pieteef thé cooliagenilt Thiscegion. This construction
again ensures that the immersion pipe is concentrically

surrounded by the expediently adapted part-piece 51' of

" the cooling coll 50" along the entire distance from the

deepest point of the container to the maximum filling

level.

In cther embodiments, the immersion pipe surrounds the

cooling coll so that the immersion pipe lies on the outside
in the “pipe in pipe” construction and is cooled or heated
by the internally lying part-piece of the cooling coil.
These embodiments are less preferred in terms of heat
conduction. The same applies to embodiments in which the
immersion pipe and a co-operating part-piece of the cooling
coll are designed as mutually abutting half-pipes, since

this also results in poorer flow dynamics.

Figure 3 illustrates another embodiment in which an
immersion pipe 80 is actively connected to a double-skin
container wall 40' and a double-skin container base 30°

rather than to a cooling coil KS. To avoid making it more
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significantly reduces the formation of foam as the product is being
pumped round. 30 The combination of removing and pre-heating thawed
product with an immersion element 60 proposed by the invention and
recirculating it via the direct return line 79'at an 16 early point in time at
which a major part of the product in the interior 11 of the container 10 is

ctifl frazent leadctorapid aad gentle thawing, 5 dnstead offunningdhe ; .,
imrréeré&orgL ipe thrgugh he central part-piece of the chIingqcoiI as

Fdeseribed abGva it is runYin Aty BREMAtVE aftangentént: ab dlustFitedds e
Figured dn<arotheracvantageeus enthodiment ot the inventiore Hethisn
dastance fhedounersion, pne: O extendsibiua 1 2 barkpiece ol o &,
cooling coil 50' running parallel 'in ‘an upper region betiveen thé container
%ﬁ?&g%ﬁar |oPigfthihaP akist aRd Hfclined tdwards thesddapest point 6f
the containerdihin abottem regions Thisicapstruction again engpreshat,
tg_e émrpgrrlssizontpipgjs concentrically 15 surrounded by the expediently

Etfapted part-piace BT ot “the ¢Bolifg coilfsD- bt Sentirediatafice L o7
Fromtne ceiepest poinhotthe comtainénterthe maximum fillingalevel: 2040
otherembediments, the immersion.ping surrounds the, cgeling cail so that
the immersion pipe lies on the outside In the "pipe in Bipe' construction

Ghits BholRBDY herfdth Byah& e Ry yirg sartpicceiofake ¢aslingand

leaite These embodinents are:less prefereddniemms efheatdSe xternal
Icggggcggnigg%gggleea—%lieg g)o%r@ggglénregrtgllg V&\.Iglpg;[xhdedouble ~slkin
container base 30', in other words essentially in the

insulation casing 12.

The inventive idea of placing an immersion pipe in active
communication with heat exchanger elements is not
restricted tc the elements specifically described and
illustrated in the drawings so far and insﬁead, can be
used with a plurélity cﬁf-other elements{rFreéze—thaw

elements with heat exchangers disposed in a spiral shape
may be placed in active communication with an immersion
pipe for drawing off and pre-heating product, as well as

plate-shaped or star-shaped heat exchanger elements,

The decisive factor is that a thermal connection exists
between the heat exchanger element and at least the portion

of the immersion pipe which lies in the region of the frozen

product, namely approximately from the despest point of

the container as far as the maximunm filling level,

respectively where it is filled with it in the frozen state.

A direct contact between the immersion element and the

neat exchanger element based on the “pipe in pipe” design
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imm ersion pipe and a co-operating part-piece of the cooling coil are
designed as mutually abutting half-pipes, since this also results in poorer
flow dynamics. 30 Figure 3 illustrates a %ther embodiment in which an
immersion pipe 80 is actively connected to a double-skin container wall
40' and a double-skin container base 30" rather than to a cooling coil KS.
afid aveid making:it more.47 1diffieds toeleanthecontainerntesior; thenot
immersion pipe 80 is completely.recessed jnto the wall 40' and base 30’
a%r? %b%’ﬁgfy%rﬁggnsssgf a b%ﬁgmlgrif%%esﬁd%%ﬁé?gﬁibn of the deepest
point of the container 10, preferably in 5 a central, bottom outlet orifice 31
T'Héhgﬁﬁi@éﬂ”tg?c@nﬁgw ohibe;container,wall 40", the immersion
fplpe runs to the outside and establishes a connection communicating with
fhe contaiRer & ictid adateral dGihettst 822 HPBider téavBRRS1ngly
paguersely affecting the d Oflove oEheat:exgchapga spediuarinthe contginemn
wall and base, the immersion pipe may alsq be run along the external
Sfea%ég of tt%euﬁoug@-sﬁﬁ%:%%?ﬁnef \?vsa%.O' ao%g‘ dot e-sﬁ%sgonf’a"rners uck
“seigetd L un othelawdrdssessentiakyinithe  thsulatiorreasing 1228% Theom
dpyenijye:idea qf placing.animmersion pipe ig Acfive sommypication wit,
heat exchanger elements is not réstricted to the elements specifically
%%ﬁséd%%%oﬁm&%‘fed i he BRffiAgs ¥oRarand mtead Scar bedgier
wised:witl sepluradity: of ethernelements. &reazethaw elementsimith heat -
exchangers.disposed in a spiral shape may be placed in active .
ac%%nr%&%elca |g“hi%f?1“§)ﬁl|nﬁnfgr%(0nmgy rge ma%e ]grom plas L1lC as
“disposables”, whilst the heat exchanger elements are made

from metal and are removed from the container after use,

cleaned and re-used.

Figure 5 i1llustrates a spray pipe 90, which is used for
cleaning/CIP the container interior with its fittings.
Cleaning sclution is fed in via a connector 91 which, in

the embodiment illustrated as an example, is sprayed by

spray heads fitted to the ends of two spray pipes. The

fact that the cooling coil and immersion pipe are free
of fins, components and baffle plates with a large surface
area means not only that the surfaces to be cleaned, but
also the spray blind spots are reduced to a minimum. This
also contributes tc the fact that cleaning and CIP/SIP

of the device propoesed by the invention is extremely simple

and efficient.

In another embodiment, the dmmersion pipe, which
essentlally corresponds to that illustrated in Figure 1b
in terms of dimensions and positioning on the inlet pipe

ZR in a device, can be electrically or inductively heated.
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pipe for drawing off and pre-heating product, as well as plate-shaped or
star-shaped heat exchanger elements. 25 The decisive factor is that a
thermal connection exists between the rbeat exchanger element and at
least the portion of the immersion pipe WhICh lies in the region of the
frozen product, namely approximately from the deepest point of 30 the

Feantaines asdfat-as d1e mﬁezmm filling-level, wespectively Wheredt s filked

ith it in_the frozen st irect contact etweent e imm SIO
© %n?g%tsanaThe Rea exc a%%eréélel%ent base&on e plpzﬁin pipe" Jthe

igesighits: anidothel piperewallt desigredesoried albove frnctrabssiotely
rRecessany-putds of.advantage, Thedeghnical teaching of the invention. v,

_may also be used 5 for dlsposable devices, which are becoming
HiRrEasiAgly Boptilaras t%&%%ﬂé’ul%%oﬁoﬂ% it Wé‘i@/@“@tlc
maeciot due to sedused costsdnttheLasemf sueh "singladises slewgzesﬂhe

entlr deV| may be made from »appro riate plastlcs in enume

dlsposéb eq‘\?‘e S|onB nn%ﬁ a%other gpmbdj‘o entS e’ thelpmgg?y passwe
apaTs N biierl wordd essantialiyane base, litband wallisf theeontdnefor
iapd,the ilmgrsion pipe, May.be pade fromsplastic.ag ‘dispasables™; £; ¢
whilst the heat exchanger elements are made from metal and are
FRbVePfSmAhe Lontainer after use, 15 cleaned and re-used. Figure 5
illustrates a spray pipe 90, which is used for cleaning/CIP the container

interior with its fittings. Cleaning solution is fed in via a connector 91

which, in 20 the embodiment illustrated as an example, is sprayed by
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spray heads fitted to the ends of two spray pipes. The fact that the
cooling coil and immersion pipe are free of fins, components and baffle
plates with a large surface area means%}?t only that the surfaces to be
cleaned, but 25 also the spray blind spots are reduced to a minimum. This
also contributes to the fact that cleaning and CIP/SIP of the device
LR®Pposed by dhe dnwsdion is extremely simple and efficient. 30 In another
embodiment, the immersjon pipe, which essentially corresponds to that
Billustrated in E?di}rgifb C%f‘ijtéfrjrﬁgof dimensions and positioning on the inlet
Apipe ZR in adevies, canrbesetectrically or inductively heated. 19 For the
Agjectrical varj ,ll%etat' \gires, coils and other elements are preferably
Isposed in the wall of the immersion pipe isolated from the product and
Ahvironment~ Fof 5 il fi®& variant, at least major portions of the 5
s@mmersion pipe ate prefermbly: sade; frap ferromagnetic material. Since a
voltage source is necessary for electrically heating the immersion pipe
Bihd an apprgﬁ‘ﬁgtely strong magnetic source is needed for inductive
Hieating, bothIvatiants are used under specific 10 conditions only. 20 List

R4 reference% ﬁutlet orifice AA Outlet connector AL Outlet pipe 5 AM
Coolant outlet B Freeze-thaw container

Ene Top horizontal portions

Emy Bottom horizontal portions

Ey Vertical portions

e Central portion

Fupy Maximum f£illing level of the container
I Interiocr

Ks Cooling coil

EL Cooling pipe

Container longitudinal axis
Base stand

Deepest point of the container

oM Coolant inlet

Z0 Orifice

ZR Inlet pipe

Z3 Inclined portion of the IR
yAY Vertical inlet pipe piece
1, i', 1" Device

10, 10+, 14g¢ Ireeze~thaw container
11 Container intericr

12 Insulation

20 Lid of B

30, 30 Base of B

31 Bottom outlet orifice

40, 407 Wall of B
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BB Base BD Lid BW Wall 10 EHO Top horizontal portions EHn Bottom
horizontal portions EV Vertical portions EZ Central portion Foy Maximum
filling level of the container 15 | Interior KS Cooling coil KL Cooling pipe L
Container longitudinal axis P Base starfd20 T Deepest point of the
container ZM Coolant inlet ZO Orifice ZR Inlet pipe ZS Inclined portion of
sthe ZR 25 Z¥:¥erigg! inletpipg-piece 1, 1', 1" Device 10, 10', 10"
5Freeze-thaw,\]co,[lta,iner 11 Container interior 12 Insulation 30 20 Lid of B
30, 30' Base of B 3T Bottéth oikleE6ifice 40, 40' Wall of B 21 50 Cooling
%lement 51 \Rexticallparkpieepicce

53 Stopper

54 Inlet, inlet port

55 Outlet, outlet port

56 Top horizontal part-piece of the cooling coil
57 Bottom inclined radial piece
60, 60 Immersion element, immersion pipe
6l Top vertical part-piece

62 Top horizontal part-plece

63 Vertical part-piece

64 - Fitting

65 Inlet connector

66 Outlet connector

&7, &8, 68 Valves

70 Return line

71 Inlet connector

72 Valve

73 Valve piece

74 . Tubular leg

75 Outlet orifices

g0 Immersicn pipe

g1 Bottem orifice

g2 Connector {(immersion pipe)
90 Spray pipe

91 Spray pipe connector



52 Radial part-piece 53 Stopper 5 54 Inlet, inlet port 55 Outlet, outlet port
56 Top horizontal part-piece of the cagling coil 57 Bottom inclined radial
piece 60, 60' Immersion element, immersion pipe 10 61 Top vertical
part-piece 62 Top horizontal part-piece 63 Vertical part-piece 64 Fitting
65 Inlet connector 15 66 Outlet connector 67, 63, 69 Valves 70 Return
line 71 Inlet connector 72 Valve 20 73 Valve piece 74 Tubular leg 75
cr.onlet orifices 80 Immersion pipe 81 Bottom orifice 25 82 Connector
(immersion pipe) 90 Spray pipe 91 Spray pipe connector 22 CL&IMS 1
Device for freezing, transporting and thawing fluids, in particular sterile

1 fluidse selutions.and sispensigns farthe chemicay, bigtechpelogicad, f1uids,
pharmaceutical and
in particular sterile fluids, solutions and suspensions
for the chemical, biotechnological, pharmaceutical and
food industry, with a container comprising a 1id, a
wall and a base, and at least one heat exchanger
element actively communicating with the fluids with
which the container 1s filled so that they can be
cooled or heatéd, characterised in that an immersion
pipe is actively connected <o at least one heat
axchanger elemeﬁt via at least a part-region of its
longitudinal extension and that a return line is
provided on the container in a region above the maximum
fiiling level (Fmx), preferably in the 1id, so that a
fluid liguefied during & thawing operation and fed oIf
via the immersion pipe from the deepest point o©of the
container and pre-heated can be pumped via the return

line onto still}l frozen fluid from above.

2 Device as claimed in claim 1, characterised in that the
immersion pipe establishes a connection communicating
between a first bottom orifice in the region of a

deepest point in the interior of the container
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food industry, with a container comprising a lid, a wall and a base, and at

least one heat exchanger element agtively communicating with the fluids

with which the container is filled so that they can be cooled or heated,
characterised in that an immersion pipe is actively connected to at least

one heat _ts exchanger element via at least a part-region of longitudinal
extension and that a return line is provided on the container in a region
abovedhe maximamd fillieg tevél () Lfrferally fpthesiitl, 86 thdta flgigtainer
liquefied during a thawing operation and fed off via the immersion pipe

from the: deepestipaint of the container and pre-heated can be pumped

via the return line onto still frozen fluid from above. 2 Device as claimed in
claim 1, characterised in that the immersion pipe establishes a

connection communicating between a first bottom orifice in the region of a
deepestigeintia tivd #itader of thecdantainer 231 and & epiamfisddonghat the
orifice disposed at the container or at the lid. 3 Device as claimed in claim

1 chiaraeteriset ircthpe thies indMerafon PHFe isGn AR 2EHve tepmapction with
connection with the heat exchanger element by means of a part-piece )
front forengEiessAhe tRiepest pointBeiHe coMtaifedP to% maximGmt ~P-&ce
filling level (Fmv). 4 Device as claimed in claim 1, characterised in that the
heat&gehaReer efeemTdniptReS iRy B6itaRd Bie TRfMersiBrpipes 1P

is run coaxially in a part-piece of the
to a maximum Filling level (Ewmy) -

Device as claimed in claim 1, characterised in that the
heat exchanger element comprises a coocling coll and the
immersion pipe is run coaxially in a part-plece of the
cooling coil along a part-region of its longitudinal
extension and 1s actively in thermel, preferably

direct, contact with i1t.

Device as claimed in claim 4, characterised in that a
vertical part-piece of the Iimmersion pipe is run
coaxially in a central portion of the cooling coll and
along a longitudinal axis (L) in a region which extends
more or less from the maximum filling level (Fux) TO

the despest point of the container.
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cooling coil along a part-region of its longitudinal extension and is actively

in thermal, preferably direct, contactaxith it. 5 Device as claimed in claim

4, characterised in that a vertical part-piece of the immersion pipe is run
coaxially in a central portion of the cooling coil and along a longitudinal

axis (L) in a region which extends more or less from the maximum filling

level (F) to the deepest point of the container. 24 6 Device as claimed in
claioey,icharaeteried iethat thec axiatpdrt-piete 1of theeimmersiompipeat the
forms an internal wall of the hollow cylindrical, central portion of the

cooling £0il spthat-the ¢4mmersidn pip&candicooting coi arepibteyrallforms  an
connected to one another as a "pipe in pipe" arrangement in this region. 7
Device: as claimedrdri ¢lainv £, characterised imthat the: hedrégchangesentral
element comprises a double-skin base and a double-skin wall, and the
imnrersiohquipe s ruheinside ot putsiteithe Hasé aad wallacissserpagn Pipe
region of its longitudinal extension and is in active thermal contact with
theranpreferablyzinddirece cbntatt B Device aseldimed #veRARZISS to one
characterised in that the return line extends through the lid and opens into

at leastdrry preferably 16 disehBigesorifices BB RS maximuhs filiigLcn -
level (F) which are disposed so that the pumped fluid is directed onto top
part-pieces of heat exchanger elements, preferably of the cooling coil,

and reduce the formation of foam. ‘ L
Device as claimed in claim 1, characterised in that the

heat exchanger element comprises z double-skin base and
a double-skin wall, and the immersion pipe 1s run
inside or outside the base and wall across a part-
regicn of its longitudinal extension and 1s in active
thermal contact with them, preferably in direct

contact.

Device as claimed in claim 1, characterised in that the

m
ct

return line extends through the lid and opens into
least one, preferably two discharge orifices above the
maximum filling level (Fuwy) which are disposed s0 that
the pumped fluid is directed onto top part-pleces of
hneat exchanger elements, preferably of <the cooling

ceil, and reduce the formation of foam.



25 9 Method of thawing frozen fluids, in particular sterile fluids, solutions

and suspensions for the chemical, bigtechnological, pharmaceutical and

food industries in a device as claimed in claim 1, characterised in that a

warm medium is fed through at least one heat exchanger element and

frozen fluid in an immersion pipe actively connected to the at least one

heat exchanger element is thawed, after which thawed fluid can be drawn

off from the deepest point in the interior of a container through the

immersion pipe and pre-heated before it is pumped via a return line onto
S the fitdd stilf corftainedvinrtbe Contagrer fidbmialkovein particular sterile

fluids, solutions and suspensicons for the chemical,

bictechnclogical, prharmaceutical and food industries in
a device as claimed in claim 1, characterised in that a
warm medium 1s fed through at lsast one heat exchanger
element and frozen fluid in an immersicn pipe actively
connected to the at least one heat exchanger element is
thawed, after which thawed fluid can be drawn off from
the deepest point 1in the intericr of & container
through the immersion pipe and pre-heated before 1t 1is

pumped via a return line onto the fluid still contained

in the container from above.



