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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, biotechnotbgical, pharmaceutical and food
industry, of the type defined in claim 1 and a method of thawing such
fluids as defined in claim 10. 10 BACKGROUND OF THE INVENTION
IncrBEIhG %I S ERGT 6 Plod LERBH SFQESETHS L RYR fSEMGNRBRYADS

the chemical, pharmaceutical and biotechnological industry but also in the
quq {ndustr ve placed more and more demands on the logistics
INvo \;Eiedggn é oring’ a é[r?é‘f)orting product stages, e.g. from cell _
Colturesi for dlowinstreameprocessingoln erdetitoydeal withs thispreblent dt,
.lngreasing essary,to. freeze,smaller or larger batches of
ﬁgg ig%g't%gr{géﬁigateggg‘ a%lg%%ﬁéi pr%(li1 0 ég’ané ztlraﬁélfn‘ﬁci): it (ﬁ%}‘ej('J tozé ot L e
B(ité%fé%; VERBUK-devViges Buitabiifepehis bonsos€ are khbwn frommthe 1,

prietagnwbichpomprisesngoptaina with.a freeze-taw unif Ly means of
V\glichcbatch s of a few.to several hundred litres can be frozen. 25 For
EREmple ,epaggﬁoﬁgbee ifidatioh U8 5:534%08 discrbsst afddviee Wid aich
bprghiscyinddedicomtainer with an furtnel-shaped base with a central

outlet orifice. The container wall and base are of a double-skin design

and 30 coolant flows through them during the freezing process. In order

FPERETRQBEN tfeFakFEn FSYNENES ANy, a plurality

Increasing globalisation of production processes used for
production in the chemical, rharmaceutical and
biotechnological industry but also in the food industry
have placed more and more demands on the leogistics involved
in storing and transporting product stages, e.g. fromcell
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 order to ensure gentle and uniform freezing, a plurality
of cocling elements is provided in the container. The

cooling elements are hollow cylinders, the diameters and
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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 concentrically with one another and
extend through the container interior respectively from a top region,
which predefines the maximum filling level, to 5 approximately the base.
The distance of the cooling elements from the container base and of the

TG SelBineHis font BRe 3R s te SHMePGErARTCE6laht-anthe Y
ded inland ostdfl topeend pipescohneating.albthe cooling elesments viacad
Sihdle Jnletige and oulielpipe 10.0n fhe top face of theiid. For thawing,

purposes, an approprlatré y warm medium’is Féade%roug e cooling P
herhehts andichtethetontaiasr dontemts havewompldtelyg thesverll theto

é‘ﬁﬂiﬁi&%ﬁ@@lﬂ}ie@{@ the, E%r!tr_aﬁ‘ﬂ%ttf)&"i QQQEE%”T@% inthe region;afy, o
the deepest point of the 15 container. Since the cooling elements

WSHEEESin 558 555506 0REGHY 'S Tardd &t GitHe Sdntdinér vERAe nY
angnbave a Veorlarge: suifadehareaj keeziang andd¢hawiagas lquickeandint
t oes n ire addjtional process _steps. For economi
(?ésagslgri, o%vg\?ér%éi%%ﬁy (ggsi%géwl‘é%%ét)cp e %%e(%ﬁgglez%%olﬂﬁeacfoléligae
HPEments massively in Vorlet t6 sa¢d Bnidbbesand htcrease gt dsableire

yeluge-of -hg centaines rThe,applicant has deyelaped & f@?ﬁ_‘?@s I an
transport device 25 for which the freezing process was quantified in terms

W RBEraiired And phlsd'FSrisHons Bn #ifbasi SHiNe dhl IGE3RIOADY
Jherdevice, knowmurdehthecorand hame draezeCentainer(Yoigpletely

%H‘é&f@&%d p;FlowesJa and.Ib apd, with a scglable yolume of up 10,309
itres, offers a whole

outlet orifice in the region of the deepest point of the
container. S8ince the cooling elements disclosed in US
5,524,706 occupy a large part of the container volume and
have a very large surface area, freezing and thawing is
guick and gentle and does not reguire additional process
steps. For eccnomic reasons, however, it is very desirable

te reduce the size of the cooling elements massively in

order to save on costs and increase the usable volume of

the container.

The appiicant 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®, is 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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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 a phase tradsition that is homogenous in time
throughout the kettle volume, which in turn guarantees short process
times. Apart frqm these advantages, the gen,eral design of the device js

SiffciEty Y ahabEto B éitbte i Fred3scdrtain8RP A0 B tegrated BT
conplek oprodtittionksrocedures andethusfuifitthe highudemands: pltaceds
it by r ical i i S cti roces
o RRDIIE 0 For (e SLIBOSCS & Wit e FICd A0gh thes
%ﬁ%ﬁi’r AR L1eohtaihet Masesan-thel Codling il 1 TRE LthaWdng procesEo
s preferabiy: assistegddnshaking the containerdighly 12 dheclosed 1 ex

container.is filled With#luids, in garticular sterile fluids, solutions and

RE25813i6RY fortRE TREMTEA 2 Biotechivlogitat ‘pharacdatial RAS6E
pidustry, drergafterreféreedte assprodudt; fdmithéutepnia an inletmpipes £

aounted in ih%ﬁ%"?rggg ggle_g_,eigga%pleﬁ@ﬁggctly 20 above a central

outlet orifice at the deepest point of the basé so that the product can be
drawn off through the base outlet or via the inlet pipe once it has

comptetely: thpwad:-25darder tpdnerease; thenalieadyhigh degregof: he
functional versatility and process adaptability still further, it is desirable to
S 15 bR e SIOELEL e ar LT for g Th &AL HEf ot e
Possiblgwithr theeexsting devicerably assisted by shaking the
container lightly.

The closed container is filled with fluids, in particular
sterile fluids, solutions and suspensions for the chemical,
biotechnelogical, 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 outlet orifice at the deepest point of
the base so that the product can be drawn off through the

base cutlet 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 QOF THE INVENTION
Accordingly, the objective of this invention is to propose

a device for freezing, transporting and thawing fluids,
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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, pharmaceutiéal and food industry, which does
not have the disadvantages of the known devices and which permits a

. i . t of 5_aperating. options, Another objective of the .

T A a o whichoBy I HovgRo Lons
fredidteca e dianed Mmbfe rapialy etilgently tivia imthespast amhilstnd

o taneously-facilifating, mikdag of the thawed: substratg 10 Theses of
t bé'e tives are achieved by a device as defined in claim 1 and a method
d%ﬁi‘ el

nGAATES, R Medhd Ot & ACAEHINSI_IHPIPe HERhairs
catcaraednyystage ands thenefarrenaiies thawves afd prefefablyntion is

- ro 15 to be pum in circulation, i.e. drawn off and

i t
o e A e R
qﬁbmﬁﬁméﬂ@d@%@%&?@idéé@i@lmo@@aﬂamﬁdwin@?@acri@ve}:dl.@(_pﬁm
WV deviserrorasechisthe inyention hag atleast.ane; IMMErEIONRIRG . g
ngfich has an active thermal connection to the heat exchanger elements
U184t Acoss a part-region of its longitudinal extension, which preferably
extends from approximately a deepest point of the contai_n_er as 25 far as
h imum filling leyel I‘E e maximum filling Ie\éel is the filling level to, .
wr%i]fl%(the @gfr%tg}neggcaﬁ % fﬂle% thé:&pr%gu@t to%‘é]TFc?zeanSar%cF %Iﬁe% +h
Ghawadorraoptrokédiod 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 peint of the container as
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
in volume caused by changes in density. In the case of
the embodiments described below, it is betwesen a top
container edge and top portiens of the heat exchanger

elements. The immersion pipe is preferably in direct
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basis. it is primarily defined by the position of the heat exchanger
elements, making allowance for the expansion 30 in volume caused by
changes in density. In the case of the embodiments described below, it is
between a top container edge and top pdrtions of the heat exchanger
elements. The immersion pipe is preferably in direct 5 contact with at
least one heat exchanger element and can be passively heated. During

fHaWiRG tiduetidprodtet tafe BRfm B o G fodst BHEHeatAble SN
mempesiern pipky \whieh écturmpreferabiyhextends thraugle the-containanbt
inieript iy above:apd gpents abawe a deepestnolnt ol the base, The, .

heatable immersion pipe has an é;dgvantage Gver the known device : T
WhicPhthelinlétgipe Rraisposed. freehtprhe cohtenatintefior and hepcer

freely.in dhe frozen preduct becauseibe fiozer productthaws vty 10 of

ﬁgidl in the interior of the immersion pipe and the process of drawing off

fthBRR8 liqalFprB8acaS biockBESS Sy HriRg 2 ififial fiast Biind age
thrasvingher deessnVhilst deis, beingrdtavim offe the thawetlprotitict isglseed

gertly, heated as “c%%séﬁﬁg&o%@gi%eﬂ%%“ﬁ‘eer%f%’”fé%%EO 15that .
it can be discharged at a temperature significantly above Treezi point,
prefe&ablyFst @bbve, kte pafs Wdfehd prodect stlldebzen apdaws very

acgeleraies the thawing qrocess. da E@G(WQQQW?ILQUh§nd the
invention reéurn piges are provided on the internal face of the container

53 HHI5FtNE SIpBsE HRANG e iR brobtict iR tRe Himdrsion pipesd
as:ityisidrawry offofferscd signifieart advantageaverdrawingek off ftamian
qutietonfice 1 the base Jadhe case 25 of 3 dgyige, of the tyne known from,
US 5, 524, /7006, the thawe

heated as it passes through the heated immersion pipe so
that it can be discharged at a temperature significantly
above freezing peint, 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

1id for 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 cutlet and the
product is at a temperature that 1s 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 invention, the
product pumped onto the still frozen parts is now
pre~heated, which significantly speeds up the thawing

process. Furthermore, drawing off the thawed product
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product is drawn off through the bottom outlet and the productis 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 30 the thawing process. In the case of the invention, the
product pumped onto the still frozen parts is now pre-heated, which
significantly speeds up the thawing process. Furthermore, drawing off the
tf?'l’%%“pr BcPP6 throryithe Bt ofifiCe MARR Habelis BEhhiciyia 2
ddisadvantagedn termseatconsifictanceuAnathes advantage of the new
device resides in the fact 5 that the distance which the liquid product must
travel as it is being pumped out of the container can be kept very short
Apetduse ipdoes hathave to-be ditstteddivhr athesstitidem the base tbahs

tiﬂ_lﬁi inthe @i%ftﬂéﬁqgoﬁiﬁméﬁ Tﬂﬂ%@‘i‘ﬂ%@?éhﬁﬂ%gé@ %P@éir%@@vgl

pipes 10 on the outside of the container on the one hand and _discharging
28nd Emptyify 48 WelEPFTmpnG cShvémenthP take ke Fomn e topRif
viheynevindevice orutheother dand, becauseall cannestais canbed from

ISp lih'd at Jeast in_a top. region-of.the container. .1 IER
t%%s%ﬁPgﬁoa%ﬁgﬁEég%é\%%G I§re éqr:rLee(} erjﬁ ogll?né;n%slg?‘t %%ﬁ%r
qvopesed by tREliavembraliihedescriped betow wWitereicrehée toimes

20 appended drawingss Of thesedrigalanshows;a longitudinal sechan ang
through a freeze-thaw container based_an the prior art with a cooling

SHEART PG ABStG St ey as well as pumping convenieftly

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

or at least in a top region of the container.
BRIEF DESCRIPTION OF THE DRAWINGE

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 cooling element in the interior of the

container and a base outlet;

Fig. 1lb is a side view of 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 on an embodiment
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25 container and a base outlet; Fig. Ib is a side view of the container
illustrated in Figure la, in which an inlet pipe may be seen, the fittings
disposed in the interior being 30 shown by broken lines; Fig. 2a is a
longitudinal section through a containerof a device based on an
embodiment 7 of the invention, in which a cooling element and an
immersion pipe are illustrated although not in section; 5 Fig. 2b is a view
from above &an“Afyld BYGRING S imefSdihide LRt GPord ement
embodimentaactively icoreperatingpiitiz ascooling ool wheeeioaly: theigh
parts which II'L%LQ th ir%tg(r:i%rigf a container are illustrated; 10 Fig. 3 is a
longitudinal section through a dévice based on another embodiment of
the invention with an immersion pipe extending on the walls, and again a

reQolingrelement ig illpstrated byt 1o pQtdn section; Eig. 4ds aside vigw of
a device based on another embodiment of the invention, in which the

internally lying TEinG< She Rt SRE%5Y CP0 B GKERINBSTERT 5 View
from below atanangte showingiatid of adevicedllusirated itfigurec 1y

with cooling, fmmersian and,tef elements;matyted, 25 0n e fid; gnd,
Fig. 5b is a side view of the lid and cooling, immersion
container are illustrated;

Fig. 3 is a longitudinal section through a device
based on another embodiment of the invention
with an immersion pipe extending on the walls,
and again a cooling element 1s illustrated but

not in sectiocn:

Fig. 4 is a side view of a device based on anocther
embodiment o©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 lid 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 1lid and cooling, immersion

and return elements illustrated in Figure 5a.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Figure la is a longitudinal section illustrating a

freeze-thaw container B designed by the applicant. As
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and return elements illustrated in Figure 5a. 30 DETAILED
DESCRIPTION OF PREFERRED EMBODIMENTS Figure lais a
longitudinal section illustrating a freeze-thaw container B designed by the
applicant. As 8 explained above, this cohtainer is known from the prior
art under the name of FreezeContainer. The container B can be closed
and sealed by means of a top lid BD. Together with a bottom base BB

SXRd A'HGE WA BE thETHTB S YehiAeS 8 Gntfitdfior Tof e loritamer BL i
awhichradeooling<oi aKS i disposed Asinticated-in Aigyredantheicooling
il is.connected_so.as to-communicate with.the double-skin. inner
C%glnt%?ng rl %%ﬁ%yar%%asn%ag‘?eadfl |s%lrar11tee%ncso&%ﬁga p1|:pO aﬁ.%%%lénrﬁ?gg chr%1 e
wthESughoart appropridteiinlengipe AMi0thefdfoulblessRin &dHiaiiwet walls

sBW flows; through theneorigines wall BW and base BB yia the ¢eQling, ; 3
ipe KL and is then directed through_the cooling coil KS. It will be clear to
f%]elp%r%ﬁgau?@dﬂm the artiafchflically Féwishle frocessessr1ing

chadzihg anc thawing eandie dd eﬁemedmjr@thadmtaeenhﬂstmw«iﬁkin
iiigute Landawith ofher simlap generic, deyices on which (e Invenfion s

ased. For the sake of simplficity, t ere?ore, thé essentia gl%menr%g of the
Keviéesowiliprimadly be désepibel ikntheebatext bhE6olingl YWharepe AM

+600oling elpments. soking-20 cqils,and similar giements,arempentioned: ne

below, it is clear that these heat exchanger elements are suitable not onlg
FOPEREAGENY 3ColB EdRin? BF & MBdithT uSBE dirb d drétdtg KL an
iprocess, hiit sdsocfold citculating arick cocapetating:with ekwarmimedilin be

¢ gs%% é%SKt)'EF?}‘%L 32@8%5%-1{,2& 10§ 9gomstyy 9f the,qo0ling Coll KSis: 1 4
reversible processes of freezing and thawing can be
effected using the device illustrated in Figure 1 and with
other 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 cocling elements, cooling
colls and similar elements are mentioned below, it is clear
that these heat exchanger elements are suitable not only
for circulating a ccld medium or a medium used during a

freezing process, but also for circulating and

co-operating with a warm medium during the thawing process.

The gecmetry of the cooling coil KS is designed to produce
an optimum sequence of temperatures and phase transitions
in time and locally in the container interiocr I and is
connected to a plurality of vertically extending portions
Ey, 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

ocne plane, a vertical portion E; disposed centrally in
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an optimum sequence of temperatures and phase transitions in time and
locally in the container interior | and is connected to a plurality of vertically
extending portions 30 Ev, which are each mutually connected via top,
respective bottom horizontal portions EK. Whilst the top and bottom
horizontal portions EH respectively lie more or less in one plane, a
vertical portion Ez disposed centrally in 9 the container extends farther

C35WRIRDhE Contiiher s jdst shafto P HBe pEdt Poimte TRROERSRES &
jthetregioir wisectlychgvesa oentratoutlat eriiessAda dhercontainer-basen
38 ds ayed sar. duting s thawing process. This & hagproved o beof
particular a van?age ecause itis very difficuft t6 provide eat excﬁlanger
balemditis irs tHeaegidnast the bdse Butlet.Fhetloprioriz antalpestspieths s

rHOJacingdhe §id 8D extepd in agsegion justhelow the ymaxdimum filling g
level FH of the container B, respectively 10 define the maximum filling

VgV, Theivertiddl part-precss &t thededirGhg aAB attheBAats the the
reapling edl extensk gwongh the cortrinesfid Bl andara respeaiivelyeces
nected. to a coolant inlet ZM and,to. the_cooling pipe. KL .and thus
Ao G St A, Q5o ettt Eoaaihel & huSatet e
MEGARIR With ol osalletabatity of 30GlireniseofranreSsentalys oyliarisal
Rhepeaithacentralipnoitidingl axis k1 Fregzeqtbaw; containers B.otbes
a%Ier_lerlc type usually have 20 a_capacity of a few to several hundred litres.

ighfe 16 9 LR HeRANSE e FrE&8z8THaficdiEirst B iisirted iR Bigae
g, rotated:hy Ayin which-aniisler pine 2R anay he-keen; €opnestec:se as

ég‘%ﬁég%ﬁhﬁt inlet ZM and tc the cooling pipe KL and thus
indirectly to the outlet AM.

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

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 9C°, in which an inlet
pipe ZR may be seen, connected so as to establish a
communication from the 1lid 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 egual distance from
them is a top vertical pipe-piece 2ZV. Above a bottom
horizontal portion By, 1t 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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25 communication from the lid top face to more or less the deepest point
in the interior | of the container B. Extending through the inlet pipe ZR
between two vertical portions Ev and more or less at an equal distance
from them is a top vertical pipe-piece Z\VJ Above a bottom 30 horizontal
portion EHu, it bends down and is directed by means of a portion ZS lying
at an angle as far as the deepest point T of the container B, where it
opens through an orifice ZO. 10 The container B is preferably filled with
Tthe prodbetitoebefdrozercthedieghethieyinfet pipel ZR intthelclogechstate, te.
pWith the lid fitted ,Quge the dsired 1}'%9@'6%%' ?z‘f Gached a0 crace,
.appropriate inlet valve at the upper end of the inlet pipe is closed and tﬁe
1cSolingiprocéss initidted by eitculaling coRPniEifimthrotghithe ¢obfifig L
ieirceitavhieh, inadditiosytothe cogling cel apd the container wall@ndeng

ntainer base, additionally comprises 10 at least one pump, not
st Aot B R, aid & ety GHor SE0lart FsborPERG 8
liflastiaed dintthedrawing; umtibthecprdduet inthercontainker iriterion dasng
deen,camplgtely, frozen on a controlled bagls andthe, minlpum o5 ¢ pe

temperature desired for storage or transport has 15 been reached. in this
CState? e proidulct, AT R aReEBEpoRES in TRE irité AGEIFtHeCATER pigke s
4R lis drozen randothedatter-blocked: &or dhawing putpeses-awall), and

EEpRg

thawing process. the container- which fs 20 fiodit&d g a base Eiand PSS
ﬂi@gml}&sﬁalaemmm deeply textendingy centraltiesticatpiece EZ ensaresor
ﬁQ@t%@é56@8&5¢@¥%1@9f?BE@EQ%#ﬂé”E@ﬁﬂ§Q¥%%%ﬂbasis and the

minimum temperature desired for storage or transport has

" medium is cwcu@tg% tp(r}g\qgahn@e %II‘CUIt and in L%E#Ier to acC%SI rate the

been reached. In this state, the product, which is also
disposed in the interior of the inlet pipe 2ZR, is frozen
and the latter blocked. For thawing purposes, a warm medium
is circulated through the circuit and in order to
accelerate the thawing process, the container, which is
mounted on a base stand P, 1s lightly shaken. The deeply
extending, central vertical pilece EZ ensures that the
region above the central outlet orifice is thawed
relatively quickly. Although the inlet pipe ZR opens
exactly intec 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 all 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 liquefied product, i1t can not be pumped
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relatively quickly. Although the inlet pipe ZR opens exactly into this
region, the thawed product can not be 25 drawn down until the entire
volume of the inlet pipe has thawed. As briefly explained above, this is
not achieved until practically all the praduct has thawed. Thawed product
can be drawn off relatively early during the thawing process through the
bottom central outlet orifice 30 A, which communicates via an outlet pipe

BAE kit SR Dutlet TCormERT wA T EnFaTRATAEE JTORG BABELARPBE The

bHowever;esitee theckndw contaitiersdaes het Bave any areansqfd and
rq_lcir ulgtin%Ehis i uefie%}prod ct, it can not be pumped 11, back round.
s o e AT R R AT T g e
PAdS I very codld arfelr dodlkibarel Barcthd eFecodf assptingpiHe iner
1 thawing process if it were recirculated through the container 5 interior.
Figure 2 illustrates a preferred embodiment of the freeze-thaw device 1
proposed by the invention, which is based on the freeze-thaw container B
Fdescribed’abave.wAs 10 Hiustrateddn dlie longdudnab séctiemshowh inthe
Ei rei f fan immersi ipe 60 i id
£EIQUIe. 28, 4 ney fealurg 7 1S ¢
irn tﬁe%reeze-th%l\%v cc?w%ainé%%%gcﬁrgﬂrﬁ rgabﬁc?\{/%géq #3 %% theﬂgy} g
biggaersion pife BysrefeablygitoviBa With % fittifg B2 dafprising Eh-infet

iaannecterGhand 16130 qutlel connector 68 apd co0ReIANd valves fifre
68 and a shut-off valve 69. From the fitting 64, the immersion , pipe 60 .
2 Eton S T RHE By THo 318 of AT TsEymrBial  BORIBR: Find i paug e

plicb20 @&ad i$ therh eurt abeve: -a ichbottomtedge=21 With & slightfgradientvia

HLdial2 parrpiece 2 g g cantre of e forg Ariesseindical s eq

with a fitting 64'comprising an inlet connector &5 and
an outlet connector 66 and co-operating valves.67, 68 and
a shut~off valve €9. From the fitting 64, the immersiocon
pipe 60 extends downwards by means of a first vertical
portion, runs through the lid 20 and is then run above
a 1id 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
piece 63 along the central axis L to more or less the deepest
point of the container interior, where it opens through
an orifice 63'. More or less along the entire course of
the longitudinal zaxis L, the immersion pipe 60 1is
concentrically surrounded by a coaxially extending
vertical part-piece 51 of a cocling element. In terms of
design, the other portions ¢f the cooling element conform
to the essentially tried and tested shape used for the
applicant’s known FreezeContainers described above. The

wall 30 and base 40 of the container 10 are also based
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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 piece 63 along the central axis L to more or less
the deepest 25 point of the container inteyior, where it opens through an
orifice 63'. More or less along the entire course of the longitudinal axis L,
the immersion pipe 60 is concentrically surrounded by a coaxially
ORI YEN it A PARpiEce 5156T I BoBliy SRthERE i forfs DR8N eat
e designgthe othes portithse of the:aaeling etementcornfgrrontd thevention
essentially trie d tested shape used_for the applicant's known .
e oot o o8 s EThoCh Al 0 AR he 0P - on
o éoitatnermTteareislso based 40 oa five RadwihedoubRrskih elesiktaidier
p&aBtribyite tosthe kel 8Xehange Rrocess: Lhe adyantage-aghieved.by the

invention as a result of the new technical feature is that the portion of the
ORrErStorfipe B0 dispBEEa befivési thd cohtaime? 5 B8 3RERG @S
e Inaxémunzfitieg tevel Finaseasiablishesyan toptimum:aciive:conmanication

ith-the t anger elemept extending freely through the container

n%rll[tl{egrjf(?r Ql%gmglé%ﬁéc ol?r?gl?oiﬁéo. 10 During pumping, the disposition of

the immersion pipe and cooling coil and/or other heating elements
D@@%W&%_Bﬁb i'ﬂ% lumgn Qiﬂ@%&@ﬁ@f%iﬁ”o@ p@ﬁgaﬁ,\&%ﬁ@ﬁé Quickly: after the

start,of circulating warm medium through the circuit. The thawed product,

CRAICHAR (G dolRREY &%he diehedE S pbft Bf HIESEriamer Werrbehat

-t Heavimue# upwards ¢hrough - thecimmersion pipes6 @ at gn@atly pontaduring

t}Eee haticlaict et Q§ESO%OQ%’r%x%ﬁ%@fﬁma%%%:”é%%%o%%8“@%'3&9%‘.
the still very cold Tiquefied product is heated as it Is

The thawed product, which in turn collects 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 advantageous effect 1s that

the still very cold ligquefied product is heated as it is
conveyed through the central part-piece 63 because warm

medium 1s flowing round its entire circumference.

The central part-piece 63 of the immersion pipe preferably
forms the inner wall of the hellow cylindrical part-piece
51 of the cocling coil so that the immersion pipe and
cooling coil are integrally connected to one another in
a “pipe 1n pipe” arrangement and the immersion pipe is
integrated in the region of the cooling element that is
directly thermally active. A lowermost part-plece 63' ¢f
the immersiocn pipe is no longer surrounded by the vertical
part-piece 51 of the ccoling cell and extends down out
of it by a few centimetres. The lowermost part-piece 637
can be very easily adapted to the size of the container

10 by cutting it to & length that will ensure that the
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conveyed through the central part-piece 63 because warm 20 medium is

flowing round its entire circumference. The central part-piece 63 of the

immersion pipe preferably forms the inner wall of the hollow cylindrical

part-piece 51 of the cooling coil so thatithe immersion pipe and 25 cooling

coil are integrally connected to one another in a "pipe in pipe"

arrangement and the immersion pipe is integrated in the region of the
DSty slBRfeHtthatts Hitcty iheFHany abhRre ATbivbimédGsaripictge
de3'iafethesnumersion=pipe is:ne fonges suiraungdedbythervertical 30east
1part-pi£e}g:()em5L gtheggggg cgil nd extendJS_ .down;outtgf it by a few,

6 ¥ a &fapted &'

centimetres. The IGWermos par -Sise%e%%' caﬁsbelvnery &asi
btetsize @ﬁtﬁ@tonta_i@icm byfctﬁmdglngo_adeng@ thatwilsensure thay .
dthes13, @9@%}3@0%&%%@%Agme@%&%%tﬂygegﬂgh:%Q&%@Qﬁé@&

distance of preferably 5 mm buft at least 1 mm from the container base or
e 7 the Dasevid BeBottom: dutetSHfice! e fefing ndhe Warthatament
afeag. 5 emeng thawing apd pumpipg) e Eor Bxamplee existing deviess cals
.be retro-fifted with the combjinati f.cooling,element_and immersion
o Roear ty B0 o S B ah Fiaure ob WA fae heach
thertions, Iyimagi Uriterneatt thed idt,kmwdmh@@'g@mqti@@ irraneksiongsige. 1y
<A e seadly W exacly adapled ansite: Je 1g3s plaraduet Which:

can not be drawn out of the container can be easily minimised as a result.
GAthé ddvantagebay BmbBydimeht df the FehlioR flusated REFiGae Ay,
ribeimmersionpper 8as an inteinahdiameianhefzth b mmearbawvalne of

tgickness ]tS of 1.6 mm. . The c%ptral artapiec% 51 of the, cooling.coil has
T <a :mv%zn C}&ﬁ ‘ustrated in Fl% 1:{3. b 2 lmnersion pipe
a diameter of 42.4'mm’in the case of a contaifier wi

has an internal diameter of 18.1 mm and a wall thickness
of 1.6 mm. The central part-piece 51 of the ccoling coil
has a diameter of 42.4 mm in the case of a container with
ausabl@volumecnf3OGlitresforekample,andthexemaining
portions of the cooling coil have a diameter of 21.3 mm
respectively. The free flow cross-—-section in the cooling
coil is therefore kept approximately the same in all
part-pieces as a result. The individual part-portions of
the immersion pipe and ccoling coil are preferably made
from austenitic steel, for example 4435/316L, and
Hastelloy, and welded to cne ancther orbitally andmanually
using & Tungsten Inert Gas (TIG) process. In order to make
manufacture of the “pipe in pipe” solution as efficient
as possible 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
coll 50 and an appropriate bottom outlet orifice are closed
by means of an annular stopper 53. The heat exchange mediun

is fed to and/or away from the central, vertical part-piece



10

15

20

25

30

a usable volume of 300 litres for example, and the remaining portions of
the cooling coil have a diameter of 21.3 mm respectively. The free flow -
cross-section in the cooling 20 coil is therefore kept approximately the
same in all part-pieces as a result. Theljiadividual 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
Sértsitallysh FRiahtiafly 25ldsifg & TangstetPineprGas THe) mosesiace
serdemte make cmasdfaciue ohthe "pipetnpina solytion aseffisient «as v
dpossibleé;\nd to ensure th(gt it can he cleaned vyithEut an difficulﬁy, it has
ProvadT6 beof ZavARTAGR 1 top “ififet boint Bt the Tental fan-plecs 83
odf thesimmaetsior 30opipe -60Qiintoethelcemidalyesticalapiecss 51 f thé cobting
coil 50 and an appropriate bottom outlet orifice are closed by means of an
annular stopper 53. The heat exchange medium is fed to and/or away
Th6m thEtehfraP Vertica? partddiéce £2031 BEtheSCooling @8l 50348 @ top e

rlgrizeatal paspiBce: £6 airka bettaruinghined-pad-pieee 94 kespestvRly
dis %%etd %ﬁge immediate wcm% of the_ respective ends of the vertical

SSartpiece 51 anl Bpeh 1atRraty ot -5 The Hmersion Pips hhd coblifig
acoil ayeatse be waddufacfuredhia twiepieced anckinsentéd ore inthe Gther

St he.imperyionpipe wall comes-injo cantact with .an jnternal yallof
the central part-piece 517 The 10 one-piece design may be used for

Uetiaifersthabwill e tRed PiGte $Ran bndebécaiise ftis Bignificarmiyier

reaster= g ¢lean. The thawing process and the drawing-off of thawed
product

The thawing process and the drawing-off of thawed product
will be described below with reference to Figure 2a. It
is assumed that the freeze-thaw contagner 10 is filled
with frczen product to a maximum £illing level Fuyx. When
warm medium is now directed through the cooling coil, the
substrate S in the active fegion WE 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, preferabkly gently and slowly.

As indicated in Figure 2a, the paris of the cooling coil
disposed low cdown, namely the bottom inclined radial piece
57 of the coecling ceil 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 quickly during
the thawing process. Within the meaning of the invention,
the lumen of the central portion €3 cf the immersion pipe
60 is one of the first regions in the contailner interior
to become free of ice. The thawed product, which collects

at the deepest point c¢f the container 10, can therefore
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15 will be described below with reference to Figure 2a. It is assumed that
the freeze-thaw container 10 is filled with frozen product to a maximum
filling level FM.,X. When warm medium is now directed through the
cooling coil, the substrate S in the activesregion WB of the heat
exchanger 20 elements, i.e. in the active region of the cooling coil and the
_douple-skin container wall and double-skin container base, is thawed,
Dereteraltiy Gértly 2RE sfoviy SRy hdiated i Bigufe YaTthepars offied®
odoaling coik 25 disposecklow. downi tanely dherbotanrinctined ragiakpieee
57 0f the coaling coil and.the bottom region of the central , part-piece 51
R B o e Bt B ep e bt ot S
PrRadETry gaickBed@thge tive thalwing peocess. Wihinnthe tieaning obthie,
figvenfion, 3gdhe lumen ot the.centeal pegion £3.9fthe immersion pie, 69
is one of the first regions in the container interior to become free of ice.
EPie thalvel Brabdct, Wrich Edliects “at the ‘deepest doint Bf the BB Kt
ptt Ganghérefarectm e dnawnr-oft froomihe contaipes 10ad asvery eady ct
.sta | 0 As it ed further upwards through
lt%e%:%ﬂ%é?%n@ne io%n%i pcef%)%ﬁ%n, %ﬁieg%%g%/eg g%%%’g{lisvyhle%?eéh gr‘ld?as
hnHers vakes 9.and eBdre Speath fad ¥i® thetsutiet Ebrnddtdr Berofithee
Hitting 84-t0-a :fluid conveypreunitnobillustrateddnithe drawings, preferably
a conv,er}/or or a pump. The pre-heated product is conveyed bg/ the latter
THFbUGH & retdrirline’70" B8 iffustrated-mFigites with fts pafts on'the lid©
1t0p facer 20 andion THetid ditom face daackdptorthesiateriorfaf thexamp 1 e
LG 20, e g onnsadgconer 0 Tusratin by e
5b, the conveyor means (for example
of the immersiocn pipe fitting ¢4 and an inlet connector

71 above the 1id to cone another are not illustrated. When
valve 72 1is open} the heated product is fed back into the

container via the raturn line 70, which extends through

the 1lid ZOkﬂ;meanS of a2 vertical piece 73 and a downwardly

angled leg 74. A terminal outlet orifice 75 of the tubular
leg 74 opens latéra;ly onto a vertical part-pliece of the
cooling coil akove the level defined by the maximum £f1lling
level Fuax. As it is pumped round, the pre-heated product
is directed ontc the frozen product surface from above
and thus assists the thawing process from above. The
position of the cutlet orifice 75 of the tubular leg 74
is such that the circulated product is directed onto the
vertical part-piece of 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
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a pump) and the pipes connecting the outlet connector 66 of the
immersion pipe fitting 64 and an inlet connector 15 71 above the lid to one
another are not illustrated. When valve 72 is open, the heated product is
fed back into the container via the returréline 70, which extends through
the lid 20 by means of a vertical piece 73 and a downwardly angled leg
74. A terminal qutlet orifice 75 of the tubular 20 leg 74 opens laterally onto
© & etiddP paft-pitce OFthé Cclbliig cdil BBew trAiBberdefiid By it
imaximeumditling tevell EMAX. #As¢it isqaumape roundl, the preiheatedozen
roduct. is directed anto the frozen product surface from above and thus
lgs%?s%stctée %%i%iﬁgapnréc s ftfgr% a %\%}%ﬁé 25 position of the outlet
orifice 75 of the tubular leg 74 is such that the circulated product is
rdisgcted Qpioghan\ﬁ{gceh@a@rﬂ;%c@sqfotngﬁw%%aﬂlstﬁég@gg%&tm
reduces the formation of foam as the 9{:0 uct is being pumged round. 30
PPfi& chmbiifatioh sfieniGing 3Rdté-hetingIRanet Prodta” Rithdn 1
rimmmietsion element:60Q peoposed Hythe inventian land:tectredlating itgda e
the.djre turn line tan 16_early.point in time ich a major part
45 [ATTL, .
61 8 PRt e T e RO o ST S
Trapidr aAd gentienkawind:s Mstezassfarunpirecthelmmersiorosipelthmigh
athgcentrgh act-piece of the eoQling coil-as desgribed ahoveqitls, xun in 1
-an alternative arrangement, as illustrated in Figure 4, in another
18dvaRtalBEGE erBEdenP 1 tRSRventitn. AT MEtan®é the 40 and
limmersiahipipe 66! iextendsdhrough 18 & parttece Sltoflaneelingenint
céQeHB”gE%Q%Eﬁ%E 10 in a bottom region. This censtruction
again ensures that the immersion pipe is concentrically

surrcunded by the expediently adapted part-piece 51' of

- the cooling coil 50' along the entire distance from the

deepest point of the container to the maximum filling

level.

‘In other embodiments, the immersion pipe surrounds the

cooling coil so that the immersion pipe lies on the ocutside
in the “pipe in pipe” construction and is cooled or heated
by the internally lyving part-piece of the coocling 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
coil are designed as mutually abutting half-pipes, since

this also results in poorer flow dynamics.

Figure 2 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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in an upper region between the container wall 40 and longitudinal axis L
and inclined towards the deepest point of the container 10 in a bottom
region. This construction again ensures that the immersion pipe is
concentrically 15 surrounded by the expgediently adapted part-piece 51" of
the cooling coil 50' along the entire distance from the deepest point of the
container to the maximum filling level. 20 In other embodiments, the
StrimefSiort pige Sth?éinds e Wobfing REil 56 tRAtiRE infhersiohBips Iies
rdipthe duiside cirthe £pipe incpipe'seanstructionrand;isicoaled arrhealed e
\the internally lying part-piece of the cooling.coil. These embodiments
3?; %%%p&% enr?ge ¥n99§ﬁﬁl§o oci’%é’la 55 Gonduc %oLn%ﬁ%eggajmne%%Iiggq or
dmbodirAésisds which the ddmésiorepipeiamera €6-opeyatiig pakiipiede
soldbg-colingenikare designed asmutually abutting half-pipes, since this
also results in poorer flow dynamics, 30 Figure 3 illustrates another
b6t S Whichtar hifnrhersich-pipe 86Fis acfifely conmedtdbrbH. on
rdauble=skin container walk40'sand:adoubie-skinicondainer haserdd:t ion
Jatherihaa fo g cooling coll KS, JTa avold making mare L7, difficyltto .
clean %e contamer mterior,?he Immersion plpé 0'iS comp?et%ly recessed
Ghto e wall 46" -anthbasel 80’ and opehs by dnearsofva Hbftentdrificersk
dn dhe ragion: of the,deepest pointof the gontainer. 10 preferably,im5 an 4
central, bottom outlet orifice 311" in the base 30'. In the top region of the
“Eitainet wallAG™ T nfHetSiBh ShipeTanETohe ShRte Hht EstabHidhes
facenmnectione commaunicating with the eentairerlinterios viagolateral sicin

S90PEEIQr 82y In.qrdepto avoid adversely affectingthe |\ . .1,

insulation casing 1Z2.

the

- The inventive idea of placing an immersion pipe in active

communication with heat exchanger elements is not
restricted to the elements specifically described and
illustrated in the drawings so far and instead, can be
used with a plurality of other elements._?reéze—thaw
elemenis with heat exchangers'diéposed,iﬁ 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 deepest point of
the container as far as the maximum filling level,
respectively where it is filled with it in the frozen state.
A direct contact between the immersion element and the

heat exchanger element based on the “pipe in pipe” design
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10 flow of heat exchange medium in the container wall and base, the
immersion pipe may also be run along the external faces of the
double-skin container wall 40' and double-skin container base 30", in
other words essentially in the insulatiod €asino 12. 15 The inventive idea
of placing an immersion pipe in active communication with heat
exchanger elements is not, restricted to the elements specifically
a‘a‘élsctfi%%d ahdPustfatetfin'the GRiTAGs S5 ArERERsBEE Gl Pt
alnsed withly plusality ©f otheretermentst Freezenthane 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

Throdireasiwel ascpricBhapéd rstamnsiapetieataxchangebe used

felemanipcg hhe decisiva tactqrrs thata-thegmabeannectign £XISIS ng 1 v
between the heat exchanger element and at least the portion of the

PithinePdioft pipe whidH fed i the Tagio of (ETFZBC protuct ndmeK> T F
sapproximdtedy from thedeepelst paintef.30 Ihe containeraas:faras theach

maximum filling @g@hcgépegﬂgewqegs i @J@{'?g Mggitg t%%%@Z%@om

state.” A direct contact befween the immersion element’and the heat
2BRARINGER erReAERASE b1 the UpBIADIFE TGP i8 8T Heo pipdin
awalhdesignisiascribed above isHotrabsoluielynecessHy byt is af other
advantage. The technical teaching aof the invention may also be used 5
R AT SOCEIE ABvis RIS baCOMAR it faasifoly BopiRF BRHhE)

aarg panticularlyeconomicontke ClASIPosectardiue farvadupéd sosts. las
“gg%ﬁﬁﬁﬁﬁgﬁggh, whilst the heat exchanger elements are made

from metal and are removed from the container after use,

cleaned and re-used.

Figure 5 illustrates a spray pipe 20, which is used for
cleaning/CIP the container interior with its fittings.
Cleaning solution is fed in via a connector 21 which, in
the embodiment illustrated.as an examp.e, 1is spréyed by
spray'h@ads fitted to the ends of two spray pipes. The
fact that the cooling ceil 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
alsc the spray blind spots are reduced to a minimum. This
also contributes to the fact that cleaning and CIP/SIP
of the device proposed by the inventicn is extremely simple

and efficient.

In another embodiment, the immersion pipe, which
essentially 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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"single-use" devices, the entire device may be made from appropriate
plastics in a genuine disposable version. In 10 another embodiment, the
thermally passive parts, in other words essentially the base, lid and wall
of the container and the immersion pipe may be made from plastic as
"disposables”, whilst the heat exchanger elements are made from metal
and are removed from the container after use,, 15 cleaned and re-used.
o T S S A Sy
e tentainer intesor pathitsrfittings. Clepnimgdsolutiontisdeddnalia avf  the
: t .which, | odiment. illystrate '
e Tt i o e S of S G
Feafthe doslingconanthimeksion ip€ afd-fradl 8ifine ohpoh &rits i
1 hafflesplatesithea large surtacer area,mears:not ly thatthersitases ¢0
be cleaned, but 25 also the spray blind spots are reduced to a minimum.
n3hig Hiso cortriblifes tB thgcfg&g;ﬁgt cRainGand EIP/SiPe5f e device
e proposeckly: the inveationés extremelyisimples and efficigre. 30dndnother
' he i ian pi ich e [ cowes t
aﬁ%&’%’e\]s%ig NEL3Ig Qﬁ%%%n‘%lw& essenfially couespands,to that,

d in Figure Ib in terms of dimensions and positioning on the inlet
1 pec 7R feavitBdealpElolBaFitan:6r mBacHvVEY Heatsd: FPFot fi¢
celegtricad variapt; heating wires, coils and other elements are preferably
disposed in the wall of the immersion pipe isolated from the product and
environment. For the inductive variant, at least major portions of the 5

immersion pipe are preferably made from ferromagnetic material. Since a
voltage source is necessary for
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electrically heating the immersion pipe and an appropriately strong
magnetic source is needed for inductive heating, both variants are used
under specific 10 conditions only. 20 List of references A Outlet orifice
AA Outlet connector AL Outlet pipe 5 A Coolant outlet B Freeze-thaw
container BB Base BD Lid BW Wall 10 Exo Top horizontal portions Exu
Bottom_horizontal portions EV Vertical portions Ez Central portion Fm,;;

LG afSE PSS the container 15 | Interior KS Cooling coil KL

2 Cooling pipesks €antaiper longitudinal axis P Base stand 20 T Deepest

oint of the container ZM Coolant inlet ZO Orifice ZR Inlet pipe ZS
A%clined port?ol?‘lt he AR 79V ertical inlet pipe piece 1, 1', 1" Device

AL
AM
B

BB
BD
BW
EHO
Epy

1,
10,
11
12
20
30,
31"
40,

1,

107,

307

4G"

Outlet pipe

Coclant outlet

Freeze-thaw container

Base

Lid

Wall

Top horizontal portions
Bettom horizontal portions
Vertical portions

Central peortion

Maximum £illing level of the container
Interior

Cooling coill

Cooling pipe

Container longitudinal axis
Base stand

'Deepest peint of the container
Coclant inlet .

Orifice

Inlet pipe

Inclined porticn of the ZR
Vertical inlet pipe piece
Device
10" Freeze-thaw container
Container interior
Insulation

Lid of B

Base of B

Bottom cutlet orifice

Wall of B
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10, 10", 10" Freeze-thaw container 11 Container interior 12 Insulation 30
20 Lid of B 30, 30' Base of B 31' Bottom outlet orifice 40, 40' Wall of B 21
50 Cooling element 51 Vertical part-piece 52 Radial part-piece 53
Stopper 5 54 Inlet, inlet port 55 Outlet, putlet port 56 Top horizontal
part-piece of the cooling coil 57 Bottom inclined radial piece 60, 60'
Immersion element, immersion pipe 10 61 Top vertical part-piece 62 Top
>forizontal pé%f’-ﬁ?ejc’é%@ﬁé?ﬁ@él part-piece 64 Fitting 65 Inlet connector
515 66 Outletwonneetor 64z 6869 Madves 70 Return line 71 Inlet
5gonnector 7&9@\5 %OaZ%yai\éecgiece 74 Tubular leg 75 Outlet orifices
0 Immersion pipe P
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, immersicn pipe
61 Top vertical part-piece
62 Top horizontal part-piece
63 Vertical part-plece
64 Fitting
&5 Inlet connector
66 Cutlet connector
6?, 68, €9 Valves
70 Return line
71 Inlet connector
72 Valve
73 Valve piece
T4 Tubular leg
75 Outlet orifices
80 Immersion pipe
81 Bottom orifice
82 Connector (immersion pipe)
80 Spray pipe

81 Spray pipe connector
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81 Bottom orifice 25 82 Connector (immersion pipe) 90 Spray pipe 91
Spray pipe connector 22 CLAIMS 1 Device (1, 1', 1") for freezing,
transporting and thawing fluids, in particular sterile fluids, 5 solutions and
suspensions for the chemical, biotechnaglegical, pharmaceutical and food
industry, with a container (10, 10" ) comprising a lid (20, 20" 20"), a wall
40, 40" and a base (30, 30'), and at least one heat exchanger element

, 90') actively 10 communicating with the fluids with which the
container is filled so that they can be cooled or heated, characterised in

1that ageia@Encersi(@ pipe, (601 ,80) g acti eIey connected to at least one heat
exchanger slemertt (50,50 30, 301, 40 409 Wid 15 o TokSt A ParkFedidit
of its lohgitudinal éxtensien. 2iDevice (L1111 as claimedlin clam:ids,
charagterised in, that the immersion pipe (60, 6Q',, 80) %?#Qbhspﬁ%%cal,
connection communicating between 20 a first bottom orifice (63, in the
region”af° ASHEEe St BoiRE ity tH iktdHGr O the eontre@ed 1oyapaay -
top-endisgcend aiifiee (66, 82)Jisposedcakiheicomntainer (19, 19) onat |
the lid(20), 20' 20"2[%5 evice (1, 1, 1") as claim g'nc imlor2,
charaéérigéd ?n tha he<3£i1n51)r‘ne&r:§o p%éé} (60, 60'" 8 Egs' ingaadn ACti\?é‘d at
thermalsconhestion'with-thexlseanger element (50, 50') actively
communicating with the fluids with which the
container 1s filled so that they can be cocled or
heated, characterised in that an immersion pipe {60,
80) 1is actively connected to at least one heat
exchanger element (50, 50', 30, 307", 40, 40') via

at least a part-region of its longitudinal extension.

2 Device (1, 1Y, ") as claimed in c¢laim 1,
characterised in that the immersion pipe (60, &60',
8C) establishes a connection communicating between
a first bottom orifice (63', 81) in the region of
a deepest point in the interior of the container (10,
10"} and a top-end second orifice (66, B82) disposed
at the container (10, 10'") or at the 1id (20, 20°,
20" .

3 Device (1, 1', 1"™) as claimed in claim 1 or 2,
characterised in that the lmmersion pipe (60, 60',
80) 1s in an active thermal connection with the heat
exchanger element (50, 50', 30, 30', 40, 40" by means
of apart-plece (63, 63') from more or less the deepest
point of the container up to a maximum filling level

(Fuax) -
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exchanger element (50, 50', 30, 30', 40, 40" ) by means 30 of a

part-piece (63, 63') from more or less the deepest point of the container
up to a maximum filling level (FMAX') 23 4 Device (1, 1', 1") as claimed
in one of claims 1 to 3, characterised in1hBat the heat exchanger element
comprises a cooling coil (50, 50') and the immersion pipe (60, 60') is run

4coaX|e!5I!g/v|ril a p?sri-plqc‘e (83, 551") of the cqoling coil (50, 50’ gﬂ,_alosnglato

part-région “of i I’ongitadi]h'él extersioh B¢ is Aciiy it then
preferablycdiesct cecantackwithiit. SrRevice 41 hEa 1" eastlaimed ire tlaim
10 char, iseddn_that a-vertical part-piece (63) of immersion pipe
(60) is ﬁ%ﬁf(?&ﬁlyaﬁn%%]éﬁgl %poc?#atiior? jl’(%j:i) (oéﬁh)e 3%%?0@5% %%on
along B Fshgittidlindl Sixis 1) id régin Wiicty ekderd® aidraPéEIess fom

the maximumfiling leveh (ENAX) ta the o1 5 deepest Pointof the-container
(10). 60 e\ii%e (1,1, l"g[aé claimed in claim 5, characterised in that the,
axial part-piece (63) ot the immersion pive (60) fotts =h ifteral wall of ™
20 thethsilonadylindrieak cenfral partien 51 xafrithe ccoolingcaily50) so
that the immersion pipe (60) and cooling coil (50) are integrally connected

to one another as a "pipe‘in pip(?"' arrangement in this region. 257
Devic21") 43 clairhed in bné of 8Rim§ 136 chakictefdati that
the heak exchanger element comprises-a double-skinbase{3Q, 3@ and a

the immersion pipe (60) is run coaxially in a central
portion (51) of the cooling coil (50) and along a
longitudinal axis (L) in a reglon which extends more
or less from the maximum filling level {Fuy) Lo the

deepest point of the container (10).

& Device (1, 1Y, iy as claimed in claim 5,

characterised in that the axial part-piece {63) of
the immersion pipe (60} forms an internal wall of
the hollow cylindrical, central poertion (51) of the
cooling ceil (50) so that the immersion pipe (60)
and cooling ceil (50) are integrally connected to

one another as a “pipe in pipe” arrangement in this

region.

7 Device (1, 1', 1" as claimed in one of claims 1 to

3, characterised in that the heat exchanger element
comprises a double-skin base (30, 30'} and a
double-skin wall (40, 40"), and the immersion pipe
(60, 60"} is run inside or outside the base (30, 30"
and wall (40, 40') across a part-region of its

lengitudinal extension and is in active thermal
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double-skin wall (40, 40, and the immersion pipe 30 (60, 60') is run inside
or outside the base (30, 30") and wall (40, 40') across a part-region of its
longitudinal extension and is in active thermal 24 contact with them,
preferably in direct contact. 8 Device (1£%', 1") as claimed in one of claims
1to 7, characterised in that a return line (70) is 5 provided on the
containerg’lo, 10'£jn a r%%%)n above the maximum filling level (Fm,X),

preferablyih the "iid (20; B At il iquBficd Gfifitg 3 thaitifig

operation and fed off via the immersion pipe (60, 80) from the deepest

gpoint gf the containey (10,,10 1Q') and pre:heated can he pumped. via the

return line” (70) onto stifl frozen fluid from above. 9 Device (1, 1", 1) as
claimed in € L eRaraRteriddd it Hiat the rét@ifv lie (Yoyextends 158 s
B e e Ty e
ischarge orifices (76, 77).above. the maximum filling leve whic
ore (SBGoE oUhA i pubec LT s AMEHL0 OFRS 85 ‘it pibied oF
heat ekehariger.eléménts (50, 50!a40,:20640!), préferatsly Déthedcooling 2
coil (50,3%)..and Jeduce the lapmatian of foam,, 10:Methad.of thawing .

frozen fluids, in particular sterile fluids, solutions and suspensions for the
25 chefifcal ShibtédrFblogfdl cphefiaseiiichl ahdfdediRaGsHHas n &l 0
devicer(1; 1' =1} asrelaimed i-oae robthe praseding slaims, ebarasterised
in that a warm _medium is fed through at least one heat exchanger
clomet (50, S0 30" 30140, 509 Sheozen fd™ SEos

9 Device {1, i, ™) as  claimed in claim 8,

characterised in that the return line (70} extends
through the lid (20, 20') and opens into at least
ane, preferably two discharge orifices (76, 77 above
the maximum £illing level (Fusy) which are disposed
so that the pumped fluid is directed ontc top
part~pleces of heat exchanger elements (50, 507", 40,
40"}, preferably of the cooling coll (50, 307"), and

reduce the formaticon of foam.

10 Method of thawing frozen fluids, in particular

L

sterile fluids, solutions and suspensions for the
chemical, bictechnological, pharmaceutical and food
industries in a device (1, 1', 1") as claimed in one
of the preceding claims, characterised in that a warm
medium is fed through at least one heat exchanger
element {50, 50", 30, 30", 40, 40") and frozen fluid
in an immersion pipe (60, 80) actively connected
toc the at least one heat exchanger element (50, 507,
30, 3C", 40, 407) is thawed, after which thawed fluid

can be drawn off from the deepest point in the interior



30 in an immersion pipe (60, 80) actively connected to the at least one
heat exchanger element (50, 50", 30, 30', 40, 40') is thawed, after which
thawed fluid can be drawn off from the deepest point in the interior 25 of
a container (10, 10') through the immers8ibn pipe and pre-heated before it
is pumped via a return line (70) onto the fluid still contained in the
Cm“@&?%ﬁggh@%%ﬁ%r {10, 10") through the immersion pipe
and pre-heated before it is pumped via a return line
{70) onto the £luid still contained in the container

from above.



