2137070 PROCESS FOR THE PREPARATI ON AND HEAT TREATMENT OF FOOD PRODUCTS AND

APPARA FOR PERFORM NG SAI D PROCESS The present invention relates to a
- proces r the preparation and heat treatnment of food prOdUéF1%i$4}71]
tainin preponderant fraction of congtituting liquid, the said process

" being of the general type conprising an operation involving the m xing of
fan appropri aProveEsSMEORf THENBREPARANIONI AND JHBAT hTREADMERN! ¢ &t RoEwNt ai ni ng
the basic ingredients of the food product, and also a heat 10 -treatnent
operation i NPROYEATS OANPr ABRARATIYS t FER pPBRIECRMING SALmIRROCHSESE treat ment
operation can equally well consist of either sterilization or

pasteuri zation. The present invention reLates in particular, but not
exclusively, to the reconstitution or manufacture of 15 Liquid food
products by diluting"MftRATAAERE ANVBREERR BELaERRt BP n? R P ARS DakeL

i ngredients of the food Produc : ExanPLes of these Liguid f ood products
whi ch may bet®EnPreP3RRETaPeaRP heat (FEeataent naf (fog

[ fl | h b ded. . th . 20 ' [
b0 ext ends ot b PEeaE o RreR AT EREETRR sotofePETTELL LR ot 148 F0r 1 g
whi ch_can al epe cot 4l fir 50448 BLFRESot | PnPIFEAEHL BT P PYo @R AgES, SUCH as

pi eces of fruit. Many countries or regions In the wor 0 not ve 25 a

local sourcegdFatien PIRGSICIiING Ohe SRRING dPesR LpglMbgl-{o0d REadets, in

particular mlk or fruit juices. Con- sequently, the existence of
uneconomi c dj Bt eOELEi Het WeeNL P OTHCRT 6h 2 de EOEGNITES Be NEKPEa i i VP dhe

advant ageous to : .
basic ingredients of the food product, and also a heat
10 treatment operation intended for preserving the product.
This Latter.heat treatment operation can equally well
consist of either sterilization or pasteurization.
The present inQention relate; in particutarh but
not exclusively, to the reconstitution dr manufacture of
15 liquid food products b; diluting with water a concentrate
containing the basic ingredientﬁ of the_food product.
Examples of these Liquid food products which may be men-
tioned are fruit juices and natural milk or.miLk to which
various fLavorings have been addedf However, the present
20 invention also extends to food products uhiéh are in a
more or less QeLLed form and which can also contain solid
pieces, in particular pulpy substances such as pieceé of
fruit. |
Many countries or regions in thé world do not have
25 a Local source for the production of some of these liquid
food products, in particular milk or fruit juices. Con=:-:
sequently, the existence of uneconomic distances betweem™

producers and consumers makes it very advantageous to

MTRIYFEH $9" T 0 which .
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2 wmnuf acture such products in situ fron1the|r constituents, in powder or
concentrate form and water. Once recons- tituted, these quuid pr, ts
nust -be” subj ect ed to a preserving treatnent (sterlllzatlon past eu on
5 hoLdi ng-hot, etc.) and then packaged under sterile con- ditio he;
praocesses used hltherto consist of prelimnary reconstitution of the f ood.
prodlct with interwaduabetatrer ageni Braduarls, iholkevedrby hAak rt cBAETRRL AR,
sterili- 10 zation or pasteurization. Furthernore, the heat treatnent is
ysual ly carried outinepvheerri ndi ceackeytirhteudbrengl bad eatdriecbhyebyecons=

i njecting high-tenperature steaminto. the reconstituted product or by .
causing the lattertigutedl, &sedeopliauddi nrodacitet mgfthbghsubdpetadute a
steam The in- 15 direct heating procedure has the di sadvantage of
creating deposits a@aFH§V‘ﬂIetﬁﬁPF§°“6r(&téaﬁéﬁéPFZaﬂvoﬁaﬁﬁeHﬁﬁéﬁéﬂ°“and
the direct hegting progcedure has th dlsadvanta e of incorporating into the
treated product a HRAATPEYhEE-eftEsd RACerheRnPRRkAged §Uﬁ§éqﬁ§ﬁf%}ebé°“’
rempved. 20 - As a result of what has been stated above, the. known
processes are compPd%'8RA-costiy in terns of invest- ments, people and

energy. The object of the %ﬂ¥egPBQPss§s'%se%cgakﬂe9¥§r%QHEPEQG%?d¥@ LQHﬁnary

di'sadvant ages, and the inventi 0SSl

with the internmedi akeonk29eulhonl 8% @gat b%ordeggeauc&%whpr.ﬂ@u%emfaqre

heat treatment. This object is achiev according to the present invention

by virtue of a proggssager ihhe ¢aRki,N4QUI oRle@PBYyahleaR QFeEQﬁ@nErQG$Ckier1l1- o
contalnlng a preponder ant

10 zation or pasteur1zat1on. Furthermore, the heat treatment

|

is usually carried oUt_either.indirectLy through yaLLs,
or directly by injecting.high-temperaturg_steam into fhe
reconstituted product or by cabsing the latter to fall as
droplets into a jet of high-témperature sfeam. The in=
15 - direct heating'prccedurelhas the disadvantage of creating

deposits against the walls, or a caraméLization phenomenon,
and the direct héating.brocedure has the dfsadvantage'of
incorporating into the treated producf a qu;ntity of
excess water, which must subsgquentty be removed.

20 As a result of what has been stated above, the
known processés'are cOmbléx and costly in terms of invest~-

ments, people and energy.

[

The object of.thg invention_is in fact to overcome
fhese various disadvantages, and the invention also makes
25 it possible to dispense yith the intermediate stage of
g storiﬁg the reconstituted product before heat treatment.
This object is achieved.according to the present .
invention by virtue of a process for the cbntinuous

preparation of food products containing'a preponderant



-2a- fraction of constltutlng l'iquid, the sai'd process being of the type v

conpr ng an operation involving the mxing of an appropriate vol une of
consf{tuking liquid with a concentrate containing the basit ingredients of
t he k\%} product, and al so a heat treatnent operation intended for

pres g the product, wherein the mixing and heat treatnent operations .

are carried out simul taneousl y by TR njection, under pressure, of the x4«
concentrate and at |east part of the constituting liquid, superheated to a
t enperature above about. 1000C, into a tubular chanber which is closed so as

Lo Dr SEOLBIYo¥ ARGl e SOLLRL Bl UL WL ihang J ThUS. DY

neans~ 0 r oCess “pro uct are prepar
parti t;hﬁbatYPecmpriﬂilw mmp@mqmmwrmmmm h e anr eat nent .

Thi s ﬁ!ﬁé;gi'f&té'%ﬁﬂﬁ&' 59@0&%&9&&@%1&\5%%&?%@0&8&9&3&& uted in an

internedi ate ste |rectl%/ from concentrat es or from powders converted

to cofieRheining t PRFT P gFedienty) of Sthe | LRA RTINS @Mt t uti ng
Li qui d1so I\bvxheahetséaﬁaget obpé et iom citerded £5r Rvesssvingi afe can be

xperBr U ChecHReEe 4 “ThE PERTRS e Tl R o S cconst ¢ ut ed

Li qui drer oduried oub sfamltmmlu by thefingectiorns, inder prgssyreat er . B
- Mor eoygr ¢h8ea8bhBent Pete and at least part of the constituting

liquid, superheated to a temperature above about 100°c, into a -
tubular chamber which is closed so as to prevent any vapori-

zation of the constituting’ llquld.



fodd products in situ, in the Liquid phase, by dilution with superheated .
wat er ensures that they are at a uniformtenperature, reached -
i nst ant aneousl y,. wi thout any risk of deconposition in contact with the*,
walLLs, which happens 20 when the heating issgcarried out externally
tthyghthe wal s of a container. |In addition, this deconposition a
t he organol eptic properties of the finished product and causes cl ogg
the equi pnent. Furthernore, the nethod of heat treatnment according to the
present 25 i nvention prevents, ipso facto, the inadvertent incor-

poration of any excess water into the products preépared, since the
superheated water-is in fact added in a quantity correspondi ng exactly to
the desired degree of dilution. 4 According to another:- characteristic of .
the present invention, after a suffici ERéSheRY meaasneft thiifeProcess shiguid
preserving of _the food roduct, the said produg¢t is optionally cool ed
directly and ?nstaﬁ?&ﬂegﬁgpycﬁﬁ il B'epaFﬁFecfPoﬁaﬁﬁdéPlﬂFe§§ﬁP556ﬁt&ﬁed'

addi ti onal vol unme of sterlkg constitutin rox
2H

a tenpera- ture of 2Bt & aaﬁaugbbcpéﬁgemﬁ??hgxa$Q56nF5Fﬁt gghé?t?&ées
additives. In fact,ph fﬁB?sﬁ?ﬁef$ﬁge8r8§LE@EnnLEqW¥gm dégts é €3 13U¢ 04

as mlk are reconstltu neces- sar to CO ver

rapidLy after a Sh@ﬁtaReﬁhQQrﬂ£d$E¥b“9t@Bd ngdHQQeQQRy k?oﬁ“%@n@e%@?@te&h%r

heat treatment is only carried out with part of the sup
~from powders converted to concentrates by thinning with a

10 small quantity bf'constituting liquid. Now, the storage
of the concentrates or powders, which can'be~cérried'out
without takiﬁg any particutar-precautioﬁs, is easier and
less expénsive, bécausé of their ;maLLer volume, than thaf
of the reconst{tufed liquid products, the main component

15 of.uhfch is, for-éxamplg,-watef. 'MoreoVer, heating the

| food products in situ, in the Liqﬁid'phase, by dilution
uith.superheated uafer ehsures fhat they are at a hniform
temperature, reached insténtaneousLy, without any risk of
decomposition in contact with the walls, which happens

20 ‘when fhe heatihg §s carried out externally through the

.walls of a container. -In addition, this decomposition
affects the orgahoteptic proﬁerties'of the finished

product and causes clogging of the equiphent. Furthermore,
the method of heat treatment according to7th§'present

25 invention prevents, ipéo facto, the inadvertent incor-

'poration of any exceﬁs water into the products prepared,
since the superheafed uater-is in fact added in a
quantity corresponding exactly to the de#ired degree of

dilution. -



heated constituting Liquid, the renaining'part subsequently 15 bei ng QJ

|n1e? ed, cold and in sterile form in order to ensure sudden cooling. The
t enpi Ayre of the cooling liquid will of course depend on the, additional
quant of sterile water injected cold. 20 It is perfectly
_clearN#fat, in the case of heat exchangers of the plate or tube type, this-
“"“sudden cooling is absol utely inpossible because of the |arge thernal =
inertia i nherent AScenitngy -{R%FWﬂﬁr%ﬂﬂ'§?¥ﬁﬁ?ﬂﬁﬁq'QQHRﬂ%fRﬂﬁﬁﬁﬂt t he

Cl coant SHVEAY g AFSRhr oot TR S Tt P R tood
gant  alft"¢hs , it BAY food
" Bnd 25, palt £ el frofd SO A RASIRAE PG ST BRI 0

i nconpl etg, ¢ £&RN6LY tedd Odd e dc t Ly Badi®afnd ¥ ARt dRIBu N Nbyorlpye 45 parts, for

exanpl e, of cons- tituting water. Thus, an inconpletely reconstituted
Li qus'd i simjdserdreduridert herdeiird rentamnddd ¥ i el evglilunie tde g8 edinG and
. hol di ng- hot operations, 5 for exanple after about 5 seconds, the
remai ndercaris t st boonktqu idi neh Wehuisd, adporo ebmatd by 3t parteypema-parti cul ar
cold sterile water under pressure, is then injected, which nakes it
possi bl e twredhiketieen ?ea:'aﬂ]si(ﬁ%ta% Wit | ¢hemgo fP P iduche atm
sLnuItaneously to cool, the said 10 product instantaneously. The sterile
col d wat et s ?‘ﬂ?ie?:’c‘é?)sat a S |

In fact, in the case where certain liquid sub-

10 stances such as milk are reconstituted, if may be neces-
sary to'cooi the product very rapidly after a shoft périod
of mixing an& holding=hot. In such a Ease,”the-heaf_
treatment is only carried out with part of the super-
‘heated constifutihé liquid, the remaining part-subsequentl}

15 being injecged,'qoLd and in ster%te form, in order to
ensure sud#en cooling. . . |

The'teﬁperature of the cdoLin§ Liqdid will of
-gourse dépend on the additional quantity of sterile water
injected cold.

26- ‘It is perfectly clear that, in the case of heat

exchangers of the plate or tube type, this sudden cooling

is absolutely impossible because of the large thermal
inertia inherent in this type of indirect treatment. _ -
Nevertheless, the present invention makes it possible to

25 solve this ﬁroblem in a very elegant and effective manner.

In the particular case of a Liqgid food product

which is to be reconstituted from 75 parts of constituting
liquid'and 25 parts of concentrate, it is possibye, for -

example, to carry out incomplete reconstitution and a



pressure of the order of about 8.105 Pa, for exanple, and can of course _
al so contain soluble vitam ns or other additives which woul d be destroygd\
t;,l

or denatured during 15 the initial heat treatnment operation. In ordg
avoid the use of water superheated to an exgessive tenperature for br
the food product to the appropriate treatnent tenperature,. the fraction

correspondi ng to hRQtCAMRmeALE wiikht A LiyeaoNphirtdl, cdoR0exalp 08)Ch f MHEAsAOL
be too-Large. In the case of mlk or fruit juices obtained froma

pul verul ent m xt urd tuttie gC@acent.r atduk,aani dncpaplesetysrabonst20uted50% by
wei ght of. the reconstituted product. According to other additional
characteristics oftimgid tilse spbdestedi fpecthieoneathéreatperssure of the

super heated constituting.liquid is, faqr exanple, between out 105 and
about 200[err]C. If thisAtokdei eadi /g Erquwaxrgssanerbglgﬁearaatmaeeretiavs'

Le, it be inject f th d f.18.
ﬁégg‘én? rate 3" "% eanpes G13er ASPURos APESuPe, ThB: rERANDRETOP (RS
or 8. 105 Pa. |y s ti ' hayL d:th :
Concentrate are | feeeras A talinarkdRroRBY, adRpEd po%HfedgCeh Fappicutar

formation of an iRbigPiR eFitleUi8ter LnRRT BlreeslPe) fgURAehNiRf@EERES that
the con- centrate shouLd preferably be injected in an ascending direction.

Such an arrangeneghiich maklesPievenissibhe edncoaplieteathe HBHGHsthEuTdh OBF
of, gravity, fromtending to :
the food product and simultaneously to cool the said
10 product instantaneously.
The sterile cold water is thus iniec;ed at a
pressure of the order of about 8.105 Pa, for example,
and can of course also contain soluble vitamins or other
additives which hould'be destroyed_or_denatured during
15 the initial heat treatment operat{on.. |
In order fo avoid the use of_uater supenheated
to an excessive temperature fer bringing the food product
'to the appropriate treatment temperature, the fraction
~corresponding to the concentrate in the reconstituted
20 product must not be toe Lerge. In the case of milk or
fruit juices obtained from a deveruLent mixture,.the'

concentrate fraction represents about 20 fo 50X by weight

of the reconstituted product.

Rl

According to other additional characteristies of

25 the present invention, the temperature of the superheated
constituting Liquid is, for exaane, between about 1Q5

and about 200°C. If this constituting liquid is super=:-
heated water, for exampLe, it can be injected nnder a-

pressure of the order of 18.i05 Pa. The concentrate is



10 nigrate towards the actual mixing zone, which mist remain sterile even

if #he process is interrupted. This point will be devel oped in greater
‘detlai¥\-Later, especially with reference to Figure 2. The process according
to Wme/ present invention 15 proves particul arly advantageous if t-he food

. —~product prepared and heat-treated Bn this way is directly packaged under —
.. sterile conditions, after cooling. This kes it ssihble, wthout any =
nt er med it R0 ©368p Und8 TpAs SRES PTG Hr Baudt 't FAABBLRL 82 Eha SFdPEA in the
f or m of %?mgegogr 20 concentrate to the final food product.in a sterile
pack and“ready for di stribution. The present invention.also relates to an

appar at us ”aki”9AH¥aBQ§§EQF%L99.Qﬁ%fQBﬁkhggrQﬁﬂﬁeiﬁgq?EiHﬁﬁ'SPQVG- Thi s

apparatus conprises a tubular mxing chamber con- 25 nected on the one
hand to0 @oRRlkAkirddePd¥R d@ljieceeidngnt Bounteeclrrahe Wht Bdgawntbrom at | east

one storage tank, and on the other hand to a generator. of superheated
cons-. shiskdisitnghlei foirdatTons ofcaar dnarimptef afabuyeconpri ses an injection
punp feeding the mxing device with, for . exanple, superheated water.
This punp and th&tabesealmenbeenedonpdeinngrpatpcar hednthel ked=so t hat
their chosen outputs constantly rengin proportiqQnal, the propor- tionality
factor déBafaPss 6H°Pﬁ€ aéggééaaqu Fuﬂgéﬁ°5‘d.‘PedﬂiFé&egﬂﬁnﬁanufapturing
wth a tRAPRSEIBNNC SURROATCRTEATERROTRe T Posar k. PSRN ASER%T BHET on of the
' .tenperatggﬁt#gfgbiEnéggethgfaction of gravity, from tending to
| 10 migrate towards the actual mixing'zoné, which mdst'}éﬁain
sterile even if th§ prd;es} is intérﬁupted;' This point
.uiLL Bg dévelobéd in greater ¢etaiL_Later,'especiaLLy with
reference to Figure 2. '
The process according to the present invention
15 proves particugarly advantageods'if the food broduct
prepared and hea:itreafed in this way is directly packaged
under sterile éonditibns, éffef cobling. This hakés it
'poss#b[e, without any intermediate step, to pass.frqm the
proddct'transborted and stohed in the form of powder or
20 concentrate to fhe final food product in a stefile.paqk*
‘and ready for:distribution;-'“ | |
' The-ﬁrésent inventioﬁ'aLso relates fo an apparatus
makihg if poésibie fo perform the process defined above. . -
This apparatus comprises a tubular:mixing chémber con=
25 nected on thé one hand to a metering pump delivering the
concentrate uitﬁdraun from at least one storage tank,
j and oﬁ-the other hand to a'generatdr of superheated con=-.
sfifufinéltﬁquid.a TH?S generatOr preferaELy comprises

an'injectfon pump feeding the mixihg device with, for



t he—heating nodul e with which the superheated water 10 generator is

provi ded, so that the heat treatment takes place correctly. According to
anot-her characteristic of the apparatus of the i nvention, the latter
contai ns, dewnstream of the tubular nixing ghanber, a deV|ce for injec

cold 15 ° sterile water under pressure and at a controlled tenpera- tu

In prace of, or tagghdel aliBerhit edouaterl O ThAkCELROaRE! dhéteEdle-

wat er, -t he apparatus can”al so be equi pped, downstream of the tubular m xing
chanber, with 20 nedtildlke denehargay pbumphiaeh tbatkoedepr sduchatstkeoted.
Thus, in the parti.cul ar case where a food product is re- constituted by
sinply -addi ng to tcheseanecenpuase cangtantilyyremaiat propgofiotals htbe whrepor-
was renoved during the con- centration of the product, for exanple fruit
juice or 25 n1|R10nﬁlﬁsYad@&ﬁpagéeesnﬁoneoepléhFhéeeREHaﬂéeﬁngﬁbF9hg
circuit to the water feed circuit of the,superheated wat er generator. It

t hus beconesspossWBFH’FGdré€6v@P"H§3ftH£ﬂP&cfé&hby°PHepé?EHgﬁger during the

cooling of the reconstitugﬁd r ct for the HUL gse_of ?reg atln the
feed water for the said g §r2P§ A Bixing: <hafl gﬁtlétas ap ggfﬁﬂ
champer of the aPRaLabgedhdthdy mnsdmee%e%@wehxow | LRoeRIAG HRE p? )6a-

and back- pressure hese neans are essenti al since it is ey
‘Wwhi ch ensure that ¢3o3uf GisCia®RlnRk§SULS Eﬁe”%bﬂﬁébaedrbn$hd€hﬁQezéﬁby|@$
chanmber to prevent thé superheated constituting Liquid fromvaporizing. In
fact, the heating module with which the superheated water

10 generator i? provided, so that the heat treatment takes
place correctly.' | |

According to another characteristic of the apparatus
of the invention, the'Latter contains, downstream of the
tubular mixing chamber, a devicg for iﬂjectin§ §0Ld

e 15 steriLe'uater under pressure_and.at a controlled tempera-~
ture. | | | . . I.

In place of, or together with, this device for
injecting cold sterile uater,.;he épparatus can also be
equipped, downstream of the tubular mixing chamber, with

20 a heat exchanger in which the food product is cooled.
Thus, in the particular case where a food product is re-
.const1tuted by simply add1ng to the concentrate a quant1ty
e of water equal to that uhiph was remqved dur1ng the con~
centration of the product, for example frgit juice or
25 milk, it i§ advantageous to_coupLe-the exchangef cooling
circuit to the water feed circuit of the_superheated
water geﬁerator.- It thus becomes possible to recovef
heat extracted by the exchanger durihg the cooLin§ df the - ~

reconstituted product, for the purpose of preheating the



it has already been seen that the presence of vapor in the nixture results\
in.a_nunber of disadvantages, for 10 - exanple by produci ng condensates
which-gy@\difficult to control. A buffer tank is preferably provided at the
“out'let he apparatus in order to receive the food product, preferably
after cQol/ing, this tank possessing a Level 15 sensor which acts on the - .
punp of the generator of .super- heated constituting liquid. A b

“+ charact efestii gaokrt fibs thpesamtdegenerpbesible to regulate the rate of

“recpnstitution of the product according to the downstream demand, which can
‘be, in particul afhet hatebf andsputied pgckhgihgbuhﬂr owambelrtrett|y connected
-to the outlet of the apparatus in order to_pack the reconstituted and :
heat -t rehb@dapranatus F'ﬂ aﬂ“éﬁeaﬂtégéﬁﬁstéﬁﬁbﬂlHéﬁ? RPNT Rt WPDar at us

accordlnﬁsto t he invention, the ?hfferent cons- tltueggiplenents

ar e -cont FFédaﬁﬁg sg uPﬁFéauﬁy pe3ps. §?5nﬂ§ﬁnﬁoﬂﬁﬁt§?sﬁﬂ programis
'det§r”‘n§@n@§C95d#99t§0 e@ﬁbchogﬂsﬁgﬁdUﬁhtpSeQHF?g jeht % % €§ep055|ble to

obtain an en |rely au onous asse pr epara I on, reat nent and

. sterile PeCkayhvdinvli ¢hsPAET 8heStabl OaR! bﬁﬁhhl‘r't‘otBF@beﬁ@f‘?hif and -wi t hout

~any human - 9 intervention.apart fromthe supplying of basic constituents

when reqeupedheafadappasatuatdhgt higuigperomanvipocbasngtruthetlatn, a sinple
and conpact- formenabling it to be installed at the points of consunption

" on scant fkyheguappedds beepreﬁsaeshet the aresenomi oh mnbbroincourse result
ina -

“

the mixture results in a number of d1sadvantages, for -
10 iiexample by producing condensates uhich are diff1cuLt to
control. |
_. A huffer tank is preferabty provided at the outlet
of the apparatus in order torrecefve the food product,
preferably after cooL1ng, this tank possessing a LeveL
~ﬂ15 sensor wh1ch acts on the pump of the generator of super-
heated constitut1ng liquid. A characteristic of this type
makes it poss1ble to regulate the rate of reconstitution of
the product accord1ng to the downstream demand,.uh1ch can
he,'tn particular, that of a sterile packaging unit
20 | d1rectLy connected to the outlet of the apparetus in order
to pack the reconstituted and heat-treated product. |
: In an advantageous embodiment of the apparatus
according to the.present invention,,the different cons- .
tituent eLements are controlled'and regulated by a |
25 | programmed computer whose program is ‘determined accord1ng
| to each food product prepared. It is thus possible to
‘obtain an ent1reLy autonomous assembly for preparation,
heat treatment and sterile packaging, which operates

automat1cally in total safety and without any human

L.



in this way, with i mmedi ate adaptation to the |local market. O her .
characteristics and advant ages of the 10 present invention will becone
apparent fromthe detailed description given?bel ow, especially wth .
reference to the attached drawings; in these drawings: - Figure 1 shows a
sinplified di agramiotesvpatipauparrenhbafnkhe s¥Prby bppehithas becortt tiguants
the 15 " invention, - Figure.2 shows a parti-al view, ,on a |larger scale, of
the particular T-sHABBdTE&FVARGEmenfn ofPRABATYS L &t &i WP IEAb e AN
Figure 3 showsa vagian f.the si L] | agram of the apparatys in
Figure 1. In the a%fﬁ&gﬁgg ﬁ‘ggr&ﬁ?tfoégs %%%??taﬂ’ eTe?T%?ﬁQ"\'/ﬁl e be
denoted by the sa cgs N ek Si d idid.at s detad, ]
descr i ption of the abearsiucisnonn tolThE SfEintdafiin 1ol KA F Gl e
consi der the sase pgreREsEOr B¥NGnR RIAESSENT Oh GNELISEOEGUPd LA P Ofn A8
Li qui d food product prepared by dilution fromreconstituting water and the
concentrate contai neduagidbheibashe dhgtetbetion ofodte ddotherpbhdict Igrerist
be understood, however, that it is perfectly possible to 10 use an
instilLLation of thparegpandipatkagad tnopeivnfwaydivith cinnedatessaddptation
preparation involving, as the cons- tituting Liquid, not water but, for '
exanpl e, a mxturet®fthe local market.

redUttion i.n the distribution costs of the product pre- pared and package§§

Other characteristics an§_advantag§s of the
10 present invéntion uiil become apparent from.the detailed
description given belou, espeéiaLly with reference to.the
attached drawings; in these drauings:. _ | |
| - Figubé 1 thws a siMpLified diagram of a
particular'embodiménf of an apparatus according to the
15 invention, | -
~ Figure.2 shows a partiat!view, on a larger
scale, of the particular T-shaped.a;rangement of the
tubular ﬁixing chamber,'énd. | .
- Figure 3 shows . a variadt of the simblified_
20 diagram of the apparatus in figuée-1.
In the attached Figures 1 to 3, identical elements
will be denoted by thé same reference numbers.
In order to facilitate the detailed description
of the apparatus shown in the_attached.drauings, we will
25 consider the case of performing a process for the recon-
stitufion of a Liquid f&bd product prepared by dilution
from reconstituting uatér ahd thé concentrate contain-
ing the basic ingredients of the food product. It must . .-

be unders;ood, however, that it is'perfecfty possible to



water and a fat such as a vegetable oiL. 5 The installation

' shoA&‘ln Figure 1 conprises, first of all, two tanks 10 i ntended for
coqp ting the constitu- ents of the food product to concentrates when the
pr og is in powder form Each of . these tanks is charged with this powder

-~ and receives a smal L quantity of ter for 10 thinning the powder, thls -

- one or other of t

operati?‘gE IPLﬂgggLié%qORy gtEqunggﬁ%t hQB'EBQrslg ?e tanks 10 are”

~alterna enptied two appropr ate y controlled

three- M@xf¥ekxﬁ§ PaRRkY 3% b?hshruekuﬁ 1avdlveﬁslngst@ﬁetbbngkng wat er to
ﬁe tanks 10, and an 15 outlLet valve 14 simlarly

ensuri ngikhe iagt @A gatid, Wnbht- wdrewabuef, ¥be enamplejakemfikegrehessai d tanks.
These tanks 10 are preferably thernDstatlcaIIy controlled so that the

t enper awaterobntihe fetcenchate whivegethbyedelitver remains constant. 20

The outlet of the vaLve 14 is connected to a netering punp 16, which
inBroduces the ¥bacdnstatdatignt ghausods: Bhpusel fdsomenisas,- finsd the

t ubul ar n1X|ng chanber 20 iven fLow rate of, for exanpLe, 100
Liters/Réupl ?hFUBgﬁaPﬁé Lﬁné“f%"degh Q'tGBGE&FtﬁFﬂlﬁbecﬁaﬂﬁE?*QD alLso 25

th 22 t f _ t t “thi
oo Bnehgofs thed rhAcpRanrET 5a, sBhseREPATEE SheRIshPTaPRASEE o bt on -
26 t h L 84 | at 30',"
and vini o @Qﬁﬂ“‘gﬁﬂ\‘%{“ﬁ? Bach SQﬁggf?ﬁg"?r@ég is Eﬁ‘ﬁﬂmeg‘ﬁggu? et of
_-“h'Ch i $h4QnpeGled bAdt Peckiines223. smill® BUEREity of water for

*

10 thinn1ng the pouder, this operation be1ng ass1sted by
stirring with a st1rrer 12. The tanks’ 10 are aLternateLy
filled and emptied by'means of tuo appropr1ate1y controlled
three=-way valves, hamely_an jnlet valve 13 divertin§ the
thinning water'td bne or other of the tanks 10; and an

15 outlet valve 14 similarly ensuning.the alternate with=
drawal of the concentrate from the said tanks. These
tank5'10_afe'preferabti thefmoétatféaLLy confrolled so
‘that the temperature of the concgntrété uhich.they deliver
remains constant. |

20 The outlet of the valve 14 is connected to a
metering pum§ 16, which introduces the concentrate = with
a constant soL%dslcontent -'1ntd.£he.tu5utar mixing chamber
20 at a given flow rate of, for example, 100-tiiers/hour, L
through the line 18. Thﬁs.tubular.mixing chamber 20 also

25 receives, through.a line 22, water for reconstitutfng the
product; this water coming from a superheated water
generator 24 comprising an injection pump 26, which
receives water thfough a Line 25, via a feed regulator 30,

and which sends this water into a heating module 32, the



16 and 26 are coupLed by a Linking device 34 mechanical or electronic)
regul ated so that the respective flow rates of concentrate and water Lead
to a reconstituted product 5 cont ai ni ng the exact proportlons desi r ed.
In an advantageous enbodi nent, the heating nody4 e 32 conprises, for .
exanpl e, a boiler which works continu- ously and whose cal orific power can -
be ot fied accor di ngut Det Nes PARt EF UK 8T c bRt @M té Ot ke CakE i 22, OUthe Thlfps
wat er 10 i s superheated by -the genrator- 24. In practice, the tenperature
of -the superheated whéednds2gcaeceakbypbedveena abbak i AgSde ahéle abbulmechanicat
200[err]C, so that the tenperature of the recons- tituted product inside
the tubul ar chanber 20 etestmdhde) 16eguiatedhesa evipet athe eraspat thet htohenstes
treatment is to be carried out. The process and apparatus form ng the '
subj ect of the presedf fenenttoatprane warerchead| (o adveheanebituted product
carrying out a gterilizing treatment on the fopod, product; A treatnent of
this type can b® ef fERREYTNIRE dhe eéi&hp?é°p%9t1%P%c??ﬁb’%ﬂperheated wat er
under a pressure of the ordey of. abgut 18. 105 a |'ow rate, of 400
Liters per hour, with the aig noft R Vﬁﬁﬁbgi%"s TTb7§ RV 'pB%%lBﬁ%thQ module.
obtain a te”peratures?fcéggrﬁ’ég?r %rl???&:/{&” é%é%t%‘%”ﬁ‘% rﬁ)%] %Etin

re Ul &7

liquid food product, the tssure

the apparatus being 9ust?ea9&d€h093 ?QUF i P4 4 Opo. ?Fac%wdﬁé SbeQSrgcoorggng

conditions, the intimate mxing 1s effected Iin a I on o a secon

ggggpgf 1/4 second, @adtwepat-ﬂemz»-nsrbmeﬁfe@&n@@tcaﬁp{eexwpl e mi;hsater

10 is superheated by the genﬁrator 24,

' In pract1ce, the temperature
of the superheated'uater is'generalty betueen about 105°
and about 200°C,'so that the temperature of the recons=
tituted product 1ns1de the tubuLar chamber 20 is similar

15 | to the temperature at uh1ch the heat treatment is to be
carr1ed out. The process and apparatus form1ng the subject
of the present 1nvent1on prove particularty advantageous
for carrying out a steril1zjng treatment on the food
productt A treatment'of this type can be effected, for

20. example, by 1n3ect1ng superheated uater under a pressure
of the order of about 18 10° Pa at a flou rate of 400 |
liters per hour, u1th the’ aid of the pump 26._ It is thus
possible to obtain a temperature-of'the order of 135%
for in s1tu treatment of the liqu1d food product, the

25 .pressure preva1ting in the tubular chamber of the apparatus
being of the order of about 5.1Q5 Pa. ' Under such opera-
ting conditions;fthe intimate'mtxtnp is effected tn a
fraction of a seoond, for example 114 second, ‘and the

sterilizing heat treatment, for example in the case of



12 mlk, is conplete after a period of the order of 2 to 5 seconds. 5 It,‘ﬁ
that the superheated water nust be injected at a tenperature above

jpeat treatnment tem 10 perature, the difference depending on the
dije and the tenperature of the concentrate and its proportion in the

wshed Liquid food product. 1Tm§ixwrespond|ng regul ati on of this :
tenperature can be carried out automatically with the aid of a therno- b@*

static §QQSO1S o %ﬁﬂ%&%ﬂ qut %h ggql °¢|4%Qg ﬁQﬁqb%i %? %h% controlling a

terrperaturé regul-a &n Whi eat| € generator 24
IS proye«dehds The tubul ar m xi ng chanber 20 |s extended by a hol di ng- hot
coi |l 38, mhlch in the sane way as the tubu- 20 tar m xi ng chanber 20,
‘can advantageously be Located in a heat insulating envelope (not shown).
The actualL heat treatnment, for exanple steriliza- tion, of the Liquid food
product is carfied out entirely in this tubular chanber 20 and in the

hol di ng- hot coil 38. 25 The lines 18 and 22 are provided with non-return
val ves which, in the event of a fault in one or other of the punps,
prevents the m xture fromflow-ng back either to- wards the tanks 10 or
towards the superheated water generator 24. 13 The reconstituted food
pr oduct con1ng fromthis - IR :

It is clear thatlthe euperheated uater mest be .
injected at a temperature.above theeheat treatment tenm-

10 perature, the difference debending on the nature and the
temperature of the concentrate and its proportion in the
finished liquid food product.

The corresponding regutation of this temperature
can be carried out automat1cally u1th the a1d of a thermo~

15 _static sensor 36 coupled to the tubular m1x1ng chamber 20

"and contfetting a temperature regulator with which the
heating module 32 of the generator 24 is.provided.

The tubular miaing chamber 20 is extended by a
holdfng-hot coil 38;'uhich, in the same way as the tubu-

20 Lar mixing chamber 20, can advantageously be Located in a
-heat insulating enveLope (not shown).

The actual heat treatment, for example steriliza-

»

tion, of the liquid food product is carr1ed out entirely
in this tubutar chamber 20 and in the holding~-hot coil 38.

25 The lines 18 and 22 are provided uith nonereturn valves
which, ih the event of a faqlt'in one or other'ef the
pumes, prevehte the.mixture from floaing back either- to=-
wards the tanks 10 or.touards-the.superheated water

generator 24.



hol di-hg- hot . coi l. 38, where it has undergone the desired heat treatnent for
the appropriate tinme hy virtue of re- constitution with the aid of )
super.heat ed water,, nmust then 5 be cool ed before it can be packaged. |1/
fact, it is necessary to reduce the tenperature of the Liquid food produc ;ll*
be|OWLJtS vapori zation tenperature before it _can be packaged. According t

the present invention, this step 10 |nvoIJPng cooling of the sterilized

| i quid f.-ood product can beT carrrelceq\sg t“%céo(r)gl"ggPé&t’uwgo?f’ﬂé'e‘g?. Léﬁ;ﬁ'if

variants corresponding to |nd|re cooli

variant, the heal \exGIRNIRIoAQaMN8%S LhereCqQl hUY URUSFGhECEAL bug)pdgs

discharge val ve 41, 1's joi ned to the’l 8 bringing t wat er

generator 24, so th@dt @ dtddmtl fRCIheCappdbpriBRat @dmbYbyN@iRedk of re-
recovered fromthe reconstituted product by the heat exchanger 40. 20

As shown schenat i calrsyt diitutRiogutwd th, thiec aldabfexabanpeatdd watebg mubtli vheed
into two superposed parts 42 and 44. Thus, with the aid of a suitable
system of corfnect ibey daaled drefore \ids caint bies ppoksiglede t dnufectpl ytohe part
(42) or both parts (42 and 44) of the exchanger 25 40. It should be
noted that the tulfcASSAd tehirefuses$be tempegntune HéthEX&ﬁahgérqudhas

t he sane internal dla- h@ as .all the rest .of the tubul ar nmber of the
apparatus. In pradthoduct hetow Jits yagesisatins fﬁﬂﬂF&FtHBFdPﬁg°ﬁ5t’EOF?“SS
and.the coil of t@ % Q%%g%% and 44 of _

According to the present invention, this step
10 involving cooling of the sterilized Liquid food product
can be carried out acéordiﬁg.to”tqo quite different
varifants corresponding to jndiréct cboling or direét-
cooling. : |
In.a first variant, the heat éxchanger 40, uhoge
15 cooling water ciréuit incLudeé gldi§charge Qatve 41,.is
joeined t§ the Line 28 bringing fhe water to the geneéator
24, so that the Latter recefves_uater heated by the heat
recovered from the'reconstftUted product by the heat
exchanger 40. | _
20 As sﬁoun ScheMaticaLLy_iﬁ Figure 1, the heat
- exchanger 40 can be subdivided into two supefposéd parts
42 and 44. Thus, with the aid of a §uitable system of
connecting Lines and valves, it is possible to use only
one part (42) or'both.barts (42 and 44) of the exchahger
25 40, It should be noted tﬁat thg tubulaf coil which passes
through the heat exchanger 40 h#s the same internal dia~-
meter as all the rest of the tuEuLar-ch$mber of.the
apparatus. In practice, the totai Length of the tubular

holding=~hot coil 38 and :he coil of the parts 42 and 44 of



14 the heat exchanger can be as nuch as 100 neters, the internqlﬂdianeteh~i
being-18 nm Keeping a constant tube dianeter throughout the installation

. di seés with any probl em of washing the installation and any problem of 5
“ho neity in the treatment of tﬂe food product. It should al so.be noted
th he whol e of the tubular Lin 4running fromthe zone 20 to the outleE;,
- of e heat. ex- changer 40 does_ not contain chani cgl el enent whi ch™"
woul d bghf‘,a'bﬁﬁ ee’(S’?h%%%%T n@.‘%ﬁ?ﬁf%r n%"‘b& pot | uty o'ﬁr:;e%ilrﬁﬂ tq"%om‘runi cation

ith th a L L Qr - JTRE ' f.the. ' trolled
\glccor di ﬁ,é?g%,?ﬂ:eb%%@ﬁ%g“gg%%1?6%.91032@%%@% ato%%?%'ynﬁee@aénz gatn I ;? °
tenper ajiigper OF N ISR uEXENENDRE t 401 b Od 1 diPefd IV ¥ Al 4y t he

reconstituted product passing 15 'through it, by a thernostatic sensor  (not
shown) geoples 60 Gdeh oyl ehe of ns hel bat toexahdingrey ,protiil e cof di ng to the
tenperature of the water fromthe. superheated water generator

Fu§ t hermonegendbtnairrtiectirpd preas ¢ the-faddiaaradudt sofkteners 48 and a
filter 50. 20 I n the second cooling variant of the direct type,
the di aghewldratse bastatedttont|thepihgteof nthhetyinkdr $inaistrated in
Figure 3. In this particul ar,enbodj ment, the apparatus al so.contains,

i mredi af&r9? %V\EET'F ea]?ﬁ of°'l'ﬁe2(ﬁo$?ii e htt t%‘f |°§8t,6he<i NRAA T or injecting *
cold sterile 25 r_und SS . o ed fenperature.

Thi s de?/'?ﬁ%gﬁfs%o c%\@rr%)f?igéejg gg%ﬁgrrﬁESg*’ga@g%f@B‘faa ge{]'luv'ée);rr*tng"%’o d sterile

vater UGl e easil e bt L DR LI R FoddSoPodithBiof pnstant flow
rate, thi & Wat er comng froma cold water - tank 54 and subsequently passing
t f@uUIhe Snissi €44 Pon with the external environment. e
The operatioh'df the valve 41 is cgntrplled |
_according tb.the cqolfng neéds, i.é. according to:the
in(et and outléf temperatures of the heat exchanger 40
and to the flow rate of the reconstituted product péésing
1S '/thrqugh if, by a tﬁermostatic-sensor (not shbun) coupled
. to the outlef 6flthe said exchanger,.aﬁd;according.ts.the.
'temperafu;e'of'the uatér'ffom the superheated water
genefatoﬁ. Furthermore; the water feed pipe 46.is pro=
vided with softeners 48 and a filter 50.

20 : In the second cooling variant of the dfreét type,

the diagram of the installation ié-mpdifiéd in the manner

»

fllustrated in Fighre 3. .In this particulér embodiment,

the appératus also contains, imhediateLy downstream of

L)

thg-hoLdinthot coil 38, a device for injecting cold sterile
25 water under pressure and at a confroLLed temperature. This

device also combrises a pum§'52 hapabLe df“deliveriﬁg cold

sterile water under a pressuf? of thé.arder'of 8;105 Pa

and at a constaht flow rate, this ﬁater ccmfng"froﬁ'arcatd“

water tank 54 and subsequently passing through a bacterio=



15 \L'Ogl cal filter 55. For safety reasons, a non-return valve can be

i nserted between the punp 52 and the bacterlologlcal filter 55 in orde 0
keep the installation under pressure even in the event of a defect in
punp 52. It .is cLear 5 that the tenperatyige and the output of thi Y
devige for in- jecting colLd sterile water under pressure nust be deter-.

mi ned according t ards |Gl Alssnat oG Qfa ety Meaddnls,t @ RenPreREFRIvatl
exanpl e whi ch nay%guﬁigﬁltiha of the Jge gf sgchean apparatug rs t he ggsee

of a concentrate GQir bkD §ns¥rileldI®etive@ne thal budlp BaWdadedhai bickerwbiL6hical
one part of thinning water is added so as to produce, in the tank 10, a

pasty Liquid or a fsiluyery SSapablos defr tei kg epurthed.insAapraniixnolundeirs prypeure
honogeni zed with the aid of the stirring device 12; it can be prepared in
advance and 15  tessgoriay ithe stvemdd of jan detfecsade wheroumneSai| kItedani cogar
the addition of a further 7.5 parts of reconstituting water for its final,

reconstitutich, itthat pfd‘s%lbrﬂ"l?e"faér"'&m éhet G“(}lp\ﬁtdé’ft kind sy deyisei fafi Ag™

water into two portiaons of water can e us?d in 20

the Torm of  Super HERGE R FEETGE MaenehYnidR e Rk SOl Al sEr Res B -
three parts wll ’)@fﬁfva'mcg ‘?@1%% Yt ivh e2fplae s aH @ 'tlu'r%' RG tt%@ahff‘gﬂbctby

means of the punp reamof the hoI I ng- hot coil in order to

ensure instantaneqys O ddph ffd.t NanMexdamplLle fufaq clﬁaﬁntabccubaineﬁ%?lengﬁ ofWegEe
it _i's desired to add to the m |k adjuvants which are sensitive to high

tenperatures, for e auwb Al Fppara tiJsus shanemea spoddi al eoheentrasducen-
theminto the product at this subsequent stage w thout any | onger running
t he 10 sisting of one part of powdered milk to which one part of
thinning water is added so as to hroduce, in the tank 10,
a pasty Lligquid or a slurry capablg-of being'pumped. A
premix of this type is homogeni:éd with the aid of the
stirring device 12; it can be prepared in advance and
15 temporarily stpred. . In the case where the milk requires
the addition of a further 7.5 parts of reconstituting
water for its final reconstitution, it is possible, for
example, to divide this retonstituting water into two
portions. For example, 4.5 pérts of water. can be used in
20 the form of superheated water for sterilizing the milk,
while the other three parts will not be injected until
-after the sterilizing_freatment, by meahs of the pump 52
. downstream of the holding=hot coil 38, in order to ensure
instanténeous cooling of the:milk. In the par?icular.case
25 where it is desired to edd to the milk adjuvants which are
sensitive to high temperatures, for exampLe vitamins, it
thus becomes possible to introduce them into the product ::.

at this subsequent stage without any longer running the

risk of thermal degradation.



-risk of thermal degradation. 16 It is clear, as shown noreover in Figure/
aF= e two variants of the cooling device can be used sinul’- taneously

p apparatus. To optimze the operation of the apparatus accor- 5

e invention, it is advantageous to-use a tubular m xing chanber

a¥y apprOX|nater t he conflguﬁatlon shown in Figure 2. In this -

'”” conf|gurat|on the tubul ar mixing chamber 20-adopts the general shape of &

- T having a vertléél’ﬁuB&PaFer&néH°!8 merepMaraipi GABuBe Bhetldh- 10
centrate |n t he ascendi.ng ﬁCthﬂ h§e8$g03|te vertic | ar branch

22 is fof Fhé”PeédFﬁQ"tFn oAt iRAL fh&38y érHéﬁgeaEEB Stituting

- liquid, r S r i nj ect ed under a pressure of about.
-18..105 Pégnfﬁ Fﬁ gﬁgné E?E %gkﬁnanely the horizontal branch 15 21,

al Lows the m xtufg Bﬁtf"ln"?‘ﬁ’e' @hkhepdlrae%hoefoithsFBQdes BekoFoi L 38. As
shown in Figure 2, l'ine for injecting superh ed water 22 ends in a

nozsl e 5§iwgi €8 eaGESnouhthanyhetreeleavehthaeoexteasuea ef tubaLhpwer
generatrix of the horizontal tubular branch 21. An 20 arrangenent of

this typn1n&hgschbmpesszblbaudnavapdraaymama¢gnthateoovegbeatnug phenomenon
whi ch could result in deposits or crusts on the walls in this zone. This
partlculahounaﬂacféSPSFl -of Inh&hdghgpaf iguratdoohather tubybanffers anot her # .

f undanent al advantag namely that it ensures the presence of an
entlrelyméféﬂﬁléhfﬂ E'SBObQQBHGStﬁ@ezéﬁéerﬂﬂosﬂﬂP8h°Fhé RoPfPp¥dAgal 1ine 21

a vertical tubular branch 18 for the arrival of the con-.
10 centrate in the ascending direction. The_oppos1te'verticaL
tubular branch 22 is for the feeding,_in countercurrent,
of the.superheated constituting liquid, for example super=
"heated.uater'injetted'undér a pfessuré of about 18.105 Pa.
The third branch of the T, namely the hdrizontat branch
15 21, allows the mixture to flow in the direction of the
Holding-ﬁot coil 33. As showh_?n Figure 2, thé”tine'for
.injéciinﬁ éuperheated water 22 ends in a nozzle 56 which
comes out in the region of the eitehsion of fhe Lower
' generatrix_of the”horizontalitubupar branch 21. An
20 arrangement of this type makes it poSsibLé'tb"avoid'any;'
concéntrate overheating phenomenﬁn which could regult in
deposits or crpéts on the walls fnithiS'zone.
This particular characteristic of the tubular - :
mixing chamber also offers anofher fundamentat advantage,
25  name[y_that it ensures the presence of an entirely sterile
zone 58 beyond the zone into which the horizontal line 21
‘comes out;. Thds, in the event of a breakdown or volun= = .
téry shutddun'bf'the apparatus, it i§ pdssibLe'to-réstarf”'7

the installation with total assurance that sterility has



comes-out. . Thus, in the event of a breakdown or volun- tary shutdown of

the apparatus, it is possible to restart- the installation with total '
assurance that sterility has 17 been preserved. The doubly shaded zop/e 4
60 corresponds to a buffer zone which will onky be partially sterile -
becau\g of the presence of a concentrate which has not yet under- gone the
heat tTeatnent oper aeie@npregerived,of ThBedueblycehaled zomé s ct@nte spvhddeto
ascending feed of this concentrate,- the latter will pernmanently occupy this
position, under theaeblidéerokogeavhiygh withoadly umei mgrt helly sktefibe bexpuse
with the preserved sterilLe zone 58 represented by single shading. 10

This particul ar arr&ﬁgéhﬁn?'@ﬁeﬂhe efibal apnaent ngytenembed EEFEﬂ@&)Xﬁﬂ«ﬂﬁer‘

possi ble to change the fo roduct in the apparatus formng the, s ect of
Phe present |nventi gAneThRe Bﬁaﬁgéreaﬁmsatcaggrwsﬁr kR YRes (Bt oy reteat

i mpl di fyi h
i 1T be"oppr opeat o5 ApRYReSt bBS ERARLARNEne P neg ATHED ¥R Bnsh e,
containing both the ﬂkdtg@@e?hﬁ1@@ QFRQHGRtL?UScbﬁp Seh P4 Abdyi t%n, under

necessary to take any particul ar precaut ons a|n the sterility o

the apparatus as a whel efféde BFogHalLig), w¢ﬁﬂo@£59uhﬁ1ﬁ@aﬂﬂ€drb§ﬁC@Mﬂﬁfk1ng
with prior rinsing using a buffer of superheated water under pressure, '

whi ch can be recovewddhather prbeehead avdridil z6nacs8onep hevensedpby dbedile
remgved. This characteristic of the process and apparatus accordlng to the
i nvention thereforesbhfiéng.a .

10 : This particuLar arrangement of the tubular mixing
chamber 20 also.makes it possible to change the food.
product in‘the-apparafué forming the subjgct of the
present invention. This change can be carried out contin-
uously by simply mpdifying the nature of the concentrate.

15 In such a case, it uill be'ébpropriate simply tp dis=-
charge.a.certain qqantityiof a m%xture containing both
the old and the new product, but it is'totaLLy un=-
necessary to take any particular precautions to maistain
the steriiity of the apparatus as a whole. The product

. 20 c¢an also be changed batchwisg uith prior rinsing using a

| buffer of superheated water under_pressure, which ban be
recovered after the head and tail fractions have simpiy
been removed. This characteristic of the process and
apparatus according to the invention therefore offers a

25 decisive advantage compared with the technique of the
prior art involving an external heat treatment, i.e..a
heat treatment with the'aia of, for example, plate exchanQer

The heat exchanger 40 is then connected by a Lline-

62 to a buffer tank 64, where a stock of reconstituted,



25 ‘deci sive advant age conpared'mjth the technique of the prior art ;J
' |ng an external heat treatnment, i.e..a heat treatnment with the aid

of:< exanple pl at e exchanger The heat exchanger 40 is then connected by -
aI|62toabuffer tank 64, where a stock of reconstituted, = 18 -
heat eat ed and cool ed product '8 formed. A pressure redu0|ng gﬁ
valLve/ requLator al ;i brated _bac ressure,valve.is inserted in e
line 6% gﬁa 5F€5§gt§"9h§°§358rprﬁggfédq FEmeaOW1°aB5FF§?ﬁ§ at the outLet
- of . the [ ass gL ul ar.
n1X|ngrg§5§b P gﬁéveﬁge EgtLEghlg SQQLXFSQ hékge ég§§ F?tuted

prodUC%am%ecqgleqserk@dthﬁ ewenn192 azpaedusravsheegeheter9+schar9'ng of
the m xture containing both the oLd and the new product, as well as the

di schangiahgdlQatedl frba Rapdrardngask thacbuenetobft brebybheraof super-
heated rinsing water, can advantageously be carried out by means of a
dscharge E&Iued65nnmhatadsembthecbmpexﬁingnﬁbd|aubuyadonMSinean1of t he
pressure reduci ng valve regulator 66. This discharge valve 65 will of
coursechgmbebeaodlKb#ah@&d DsahanHEﬂlpﬁéssbﬁéorhahhshEGGQDQSSure r educi ng
vaLve/rﬁguLator for exan? at _a ressure of ~about 8.-105 Pa in the case

where “ﬁF@sEGPQ“FEgGFa°°P 8A-i nIfnEhenerents of na ?GBGPSF I|ne i's about &
5.105 Pa. The nk 64 .feed ile agin 68 whi ch
packs FREnPECoRDE: ipshasesnacet: 108 BonturfeFansaPaiPackrbn i thout any
Lﬁ?%’glrkpghgig4aﬁheEhLenQ9tHrgdgt_:tt,hgs_lsﬁbgl%gd'ﬂ“ Ergeﬂaparﬁsrved_ The = 3
10 of the head and tail fractions of the buffer of super- '
heétéd'rinsing uater,-can'aavantaggousLV be carrjed out
by means of a discharge valve 65 muunteduon-the line 62
immediately dpunstream of-the'phéééurelrgdubing valve
regulator 66. This diécharée“yatve 6s will of course
15 be calibrated at a'higher-préssuré-than the;pressure
reducing vaLvelregulator 66, for example at a pressure
of about 8. 105 Pa 1n the case uhere the pressure reguLa-
tion in the whole of the tubular Lline is apout .':7.10-S Pa.
The buffer'tank 64 feeds.a sterilg.packaging'unit
20 68 uﬁich packs the retonstitufedfproduct into containers
70 directly, without any recycling, the sterile nature of
the said product being preserved. The_buffer tang 64 .
possesses a level sensor 72 which acts on the regulation _ . -
of the injection pump 26 of the guperheated.guneratorlza'
25 according fO'the outuuf of the péckaging unit 68, and it
" does this progreésﬁvely withlthe'possibiLity of.stopping.
the said pump and, of course, the pump-16.-. |
Thus, it is possible to single out three; essent1ak

parts in the apparatus descr1bed, each part fuLf1LLing a



possesses a LevelL sensor 72 which acts on the regulation of the injectiagn
punp 26 of the superheated generator 24 25 . according to the output o
packaging unit 68, and it does this progressively with the possi bilit
stoppi ng the said punp and, of course, the punp 16. Thus, it is possid
single out three essential parts in the app&ratus described, each part

ful TT11ing a 19 specific function: - a first part- conprising the tanks
10, the val ves 13paed fi4 fwacttiongunp 16, whi ch. contains the product to be
reconstituted in the formof naon-sterile 5 concentrate at constant

concentration and tenperat ulefirss §é€6n6°ﬂarﬂséaﬁthS|ﬁg"kﬁeTQupéhheated

wat er generator 24, whi suppl t Least part he cons- tituting
liquid perforn1ndaﬂWésfﬁscFPgngkoF“a FhleHmE 5&6 gghh%%ft??%étﬁ%ﬁt of

the non-sterile ?ﬁﬂﬁﬁﬂ&rqo hequCOQQQiE SEEL¥PaEﬁe Iég °Eoﬁ%hr§ ‘T

di lution and heat” treatnent operations € the

tubul ar m xisng ¢ t h dg vice
(or deV|ces) 40, Q%§Q%5£%qﬁﬁlgﬁ Eghggaﬂt QBnEQh%ﬁ§g1§ﬁ % Qﬂ&é* pgﬂ I n

addition to these three partss sdeoand BadtakeMprithrgeths agéoaﬁ&bted_uater
conpl enmentary part consisting of the sterile packaging unit 68. It is thus

observed t hat thgenecattesd Rhodwhtichbeuhpbéber etabdastt partespnshetedsnson, 20

flows through this assenbly with constant protection from
tituting Liquid performing the functions of dilution as

well as heat treatment of the non-sterile concentrate;

10 and finally |

- a third part in which the dilution and heat
treatment operations take place; and which comprises the
tubular mixing chamber 20; the holding=hot coil 38 and |
the cooling deQTce-(or devices) 40} 52, 54, which comes

15 out into the buffer tank 64,

In addition to'thése.threé”barts described above,
there is a fourth complemehtary'part consisting of the
sterile packaging unit 68, It is thus observed that. the
treated product, both-beforé anauafter reconstitution,

20 fLous;through this aésembty with constant pfotection frdm
the air and in Lliquid form,.uithout ever being in the form
of steam.

:i To ensure complete sterilization of the installa-
| tion prior to any operation for the preparation and heat

25 treatment of food praducts; superheated water is circulated
through the whole of the installation as far as the stage
of the buffér tank 64 of the sterile packaging unit 68.

To sterilize the buffer_tank 64, it is necessary to place

the whole of the installation under pressure by bringing



the air and in Liquid form wthout ever being in the form of steam To L)
ensur g~onpl ete sterilization of the installa- tion prior to any’ operation

-for Nr epar ati on and heat 25 treatment of food products, superheated
wat e \[ircul ated through the whqQle of the installation as far as the
st age he buffer tank 64 of the erile packaging unit 68. To sterilize~

bzgefdpr 3@3%%&%%# Lrge:ars%xgcq%cgegléq.ve/tr% ull;%(\t%rt t&eé %q:l e .of .the installatiom

_ \ t'he pressure redu0|n5fvépfe/regulator 66
out of 113 GuiHl lend e YSKTVIR R M VUELI Y WhoARUN Gy ack- pressure

means, for exanple a pressure reduci ng vaLve/ fegul ator Inserted in the

| Line connawesite e dhaff SorS exadpAlk 04 red sifte RRERGINGD villivie/68. The

operation of the entire apparatus, including the said packagihg unit, can
advant age@yil Yatee &@ntimald rack doyira thiec ridpreo cesmharc tihg thte duffifieces to adapt
its programto each particular food product to be treated, so-that 10 t he

- runii ng dfankhédopaer dthieoms ckag itnge undrtr &&. regul ati on points of the '
apparatus are determ ned automatically with- out any manual intervention

and hence secur e TheoRPARAtiof off thth@f tdneoapPard tysyt 4g¢ Lud iisi ch t he |
apparatus . s started or .15 restarted after a shytdown, the injection of
water 1 e 13 TLBASKA SN MP ideathly 2 ARARES Uy Bo IR BRI hi s at er #
has eff egl woial SRR NG AL TR LAEA b LIS igayg module 32

to each particular food product to be treated, so fhat
fU the running of the operations and the correct regulation
- points of the apparatus are determined autométically.ﬁith-
out any mandél fnterVentfon and hence secure from any
risk of human error.
In a stage in_uhfch-the apﬁafafus is started or
15 restarted after a shutdoﬁn, the injection of water into
the tubular mixing,chamber 20 should:not-bggin_before
this uﬁter'has'effectiQeLy feached the required tehpera-
~ture in the heating module 32 of the generator 24. For
this purpose, a valve 76 is inserted ﬁn the_line_ZZ.
20 This:valve, which is controlled by a thermdstatic sensor
78 coupled to the s#id pipe, di?ects_thg water from the
heating module first towards a relief line 80 and then,

when the required-témperature has been reached, towards

[2]

the tubular mixing_éhamber_ZO. during the relief stage,
25 the sensor 78 also oper;tes.the coupling devicé 34 of the
pumps 16 and 26 in such a way that the pump 16 delivéfing
the concentrate iS stopped. The pump 16 is not_startedf
until the injection of the superheated water into the

tubular mixing chamber 20 b#gins.



t hi s<purpose, a valve 76 is inserted in the line 22. 20 . This valve, which
is controlled by a thernostatic sensor 78 couplLed to the said pipe, direct
the water fromthe heating module first towards a relief line 80 and the
when the required tenperature has been reachqd, towards the tubular ni
chanper 20. During the relief stage, 25 the sensor 78 al so oper at es
couhTTng device 34 of the piggre 16 asd Ihows Thah aheawallhat 16hpLlpder bp~-
delivering the concentrate is stopped. The punp 16 is not started until the
injection of the sutperdweatfed hwatpamp Mtbo plolss etssles| ar tinixidngntlkambdia2@ inlet
begi ns. 21 Figure 1 also shows that the valve 14 placed up- stream of
the punp 16 possestranes ted rip intateddifeed ilinet 82onnddtiedrasticudeer feed
Line 82. This partlcular arran ement nakes |t possi.ble to rlnse and cl ean

the 5 appar at u@ " fass enedty mééHQFﬁéblﬁtFBdﬁéPPGnaBF §'€8R- thentrate

fromone of the tanks 1 andfthe |ntrcldu%t|onecr)\f tg. con ent
1

ra
different typge frcﬂﬁﬁ?ﬂ?(ﬁﬁﬂﬂ ank. e PBP5°E§°HHQS a con=
provision for a means GRS WHY Je R fRHKEd 1%%%”%@ ‘%n‘t%%%%ﬂ 359

into the netering punp 16 is kept at a constant concentra- tion, such a :
concentrate wei ghigg: ghadre A% id¥d 1 it reladW tiyplee fafont ktlh@nlomaewattemso as '
to~keep this concentra- tion constant. The desired valLue can then be set by
sinply indicating it wth gival@iyd dfe & sC@aisisdlb Uauttioomakief pkovisappar #pri at e
W t.h intervention by the conputer 74. O course, the present invention is
in no way re- means ensuring that the prepared concentrate introduced

10 intb the metering pump 16 is kept at a constant concentha-3
tion, such as a concentrate ueighingldevice acting on fﬁe
flow rate of thinning water so as to keep this concentra- -
tion constant. The desired value can then be_éet by
simply indicating it with the aid of a control buttbn, if .

15 appropriate with interventibn by the computer 74,

.0f course, the present.invention is in no way re- o
stricted to the particular method of perforﬁing the_prodes§ 
and to the particular embodiment described above, and it |
is perfectly possible to env1sage a number of variants

20 thereof without thereby exceed1ng the scope of the present

Jnvent1on.



. stricted to the particular nmethod of perfornming the process and to the .
partig Ia m i bed above, and it is perfectly possibLe'to -

' a“ Ilmnlumﬁmts 20 t hereof without thereby exceeding the
| the predent' ifvehtion. 522 1. A process for the cont i nuous
prep‘ tlon of food products containing a preponderant fraction of -,
constituting liquid, the safd pimeess being of the type conprising an b
operation involving the mxing of an appropriate volune of constituting
" Liquid with g g rfaire thentaint ing due phapiat aitignedifeFosdof the food
product, and also a heat treatnent operation intended for preserving the
pr oduct ,p nefthredisn ctome: aniindingy aapd: elpsantd etraadtt ferate tdpar atfi coasarieutdngi ed out
simul taneously by the injection, under pressure, of the concentrate and at
- Least pdriaudid,t Hdec srishd NGRS S ibpding, °sfur$é‘tehédt9éd compa isdmgedat ur e above

about 100[err]0C, .inta % t ubul ar chanber which is closed sg as to prevent
any vap®&Piefd iiom dmverky @@n i& diixigeLiofuiad. a?""?ﬁé"ﬁrt60<¥§§“&§ clained in

cLa|n11 mherel ; fter f i,ent. heat treatnent ti sure
preser vi ofq <& ttﬁe'f“fat'I pro U“{ "'Ci e K508 FN58acE °§"583F‘é89d| ?'ectly by the

| nj ect i ga4udqh HeRRIR W acmea%lotd RIautd,UTR 4Of 1$Shell hgagONSti tuting

liquid, which is approxinmately at a tenpera- ‘ture of between 5 and 500C and#

whi ch me@era.fea.ltn Jb%ta‘ti%n3|ntt|e‘(\%e%d¢'otr' ¥3esedvinhN@nRI Q78R RS Claimed in
one of clains 1 2, where- in the tenperature of the superheated

~ " consti t yihier il QMbdm1x1ng and heat treatment operations are

w

carried out simultaneously by the injection, under pressure,
of the concentrete-and-at Least'part of the constituting
liquid, superheated to a temperature above about 100°%c,
into a tubuLar chamber wh1ch is closed so as to prevent any
vapor1zat1on of the constituting L1qu1d.
2. The process as claimed in claim 1, wherein, after a
sufficient heat treatment time to ensure preserving of the
food product,'the sajd product is cooled directly by'the
injection under pressure of an additional volume of sterile
constituting liquid, which is aeproximately at a tempera-
" ture of between 5 and 50°C and which may contain heat~-
sensitive additives.
3. The process as claimed in one of.cLeims 1 and 2, where-
in the temperature of the superheated constituting Liquid | | z
~is between 105 and 200°c. |
4, The proeess as claimed in_one of claims 1 to 3, where-
in the constituting Liquid is sﬁperheated water injected
under a pressure of the order of 18.10° Pa.
S. The process as claimed in one of claims 1 to 4, where=

in the concentrate is injected under a pressure of the



i.s ‘bét ween 105 and 200[err]C 4. The process as ﬂu clains 1
to 3, where- in the constituting Liquid is super, ﬂl, m(ﬂmm cted ung
a pressure of the order of 18.105 Pa. 5. The prdces$s &as &l & in on ﬁ:
clai.ns 1 to 4, where- in the concentrate |§ i njected under a pressure d
the\/, 23 order of 8.105 Pa. 6. The proce S as claimed in one of clains
to 57 where- in theé’hFt tloq the constituting liquid and the in-

j ection of the corfd S'e dr gffled out in counter- current. 7. The.

process as cl ai teq | n e loclsdl 8 Fiadale WCLRe b LRSiRENFERL B Cybire-

injected in an ascending direction. rocess as clainmed in oné

claims 1 to 7, whame-thleN ilnj@ cRQRAERI 3he lcsnetmsttynbl Uygdiabhabnede byn-

m Xi ng a smal | fraction of the vol ume of the constituting Liquid with the

pul verul ent basi c jiergriet @ft xhef coheehtedtper attectcar®iedheupr dacesunser-

clainmed in cLaim8, wherein the con- centrate al so contains pul py

fragments, " especi &lryefmtui t fragnents. 10. The process as clained in one of

claims 1 to 9, where- in the food product prepared in this way is directly

packaged under st@hlIJhGoﬂdPFFGﬁsasaﬁﬂéﬁmééoﬂﬂngﬂelff Aﬁaéﬂﬁayafeséiovhefe‘

performng the prgﬁgﬁﬁ as clained.in [i ses
a

B Tubul ar i xi ng & te56p At ane i ol eckadoin Annaseard  Rac i FRELhaRe
(16) delivering the CORGeRIALS b d1a¥hels IR Bhe! 635t Latns 1 to 7, where-

-~

in the concentrate is a pasty Liquid obtained. by mixing
a small fraction of the volume of the constituting Liquid
with the puL;eruLent basic ingredients of the food product.
9. The process as claimed in claim 8, wherein the con-
centrate also contains putpy'fragments,.especiaLLy fruit
fragments. |
10.- The process as claimed in one of claims 1 to 9, where-
in tﬁe food product prepared-in this way is directly
packaged under sterile conditfons, after cooling.
11. An apparatus for performfng the process as claimed
in one of claims 1 to 10,fuhfch.cothises a'tubuLar,mixing
chamber (20) connected on the one hand to ‘a metering pump
(16) delivering the concentrate withdrawn from at least
one storage tank (10), and on the other hand to a generator
& (24) of superheated constituting liquid.

12. The apparatus as claimed in claim 11, wherein the
tubular mixing chamber (20) adbpts the general shape of
a T comprising:

- a vertical tubular branch (18) for the arrival.
of the concentrate in the ascending direction,

- an opposite vertical tubular branch (22) for



~one storage tank (10), and on the other hand to a generator (24) of i}

 supepheat ed ' ' ppui d. 12. The apparatus as clained in cldimi1i,
. wherfei-¢ he”,mm'm"mmﬂrlalﬂhanber (20) adopts the general shagpe of a T
g: * & vértimcab tubul ar granch (18) for the arrivalL. of the

-conce te in the ascending direClion, - an opposite vertical tubular :;;
branch (22) faor ,._ 24.th 1.N4.. .0 .coynt u ' h uper heated ¥
con- sti% fiﬁﬁepfaafdfkaﬁatﬁqgrﬁgfffgﬁfaﬁqtSh%lépggkgﬁ§%¢?2§?§alIomﬁng t he

Cmixture 59 ¢t GWe2 1§ qula, ER@ apparatus as clainmed in one of clainms 11 and

12, wherein the inlet and outlet of the tubular chamber are equi pped
respectively wth n@antoetidontaRaraband rba¢inchr €230r @LUBARRg tAe The
apparatus as clainmed in one of clainms 11 to 13, wherein the generator (24)
of super mdattadctecaosiciitreuilagel.i. qui d conprises -an injection punp (26) feeding
t he tubuLar m xi ng chanber (20) with superheated |iquid, and wherein the
met eri ng 1punp Thec prandaths iasj sdaiiggdpinpopecy facdahmsudl| pndolipked so that
their outguts.constantly remai n proportional. 15. The apparatus as cl ai ned
in one oWh@r&iRs the 5Llex afdeputietnhef GBGIéPbHﬂiFthéHgﬁﬁeP’EZO) i s

equi pped wi th a thernmpstatic sensor (36) effecting_the requlation, as a
Foer P on edhPrad, BRaBRakIvsTyr lRY ehpdrefniopedfis A5e BY%k

pressure means. i . o

[

4. The apparatus as claihed in one of claims 11 to 13,
wherein the generator (24) of superheated constituting
liquid comprises an-injectibn pump (26) feeding the
tubular-mixing'éhamber (20) with suberheated:(iquid, and
wherein the metering pump (16) and :he'fnjéction pump (26)
are mutually coupled so.tﬁat their éutputs cbﬁstant[y
remain proportional. - -

15.. The apparatus as claimed in one of claims 11 to 14,
uherefn the tubular mixing chamber (20) is equippéq with
a thermostatic sensor (36) effecting the regulation, as a
function of the temperature in the.said tubular mixing
chamber, of the heating modﬁte_(SZ) with which the -

generator (24) of superheated constituting liquid is

[ %]

provided.

16. The apparatus as claimed in one of ctéims_11_to 15, . f
which contains, downstream of thg.tubular'mixing chamber.

(20), a device for injecting cold sterile water under

pressure and at a controlled temperature (52, 54, 55).

17. The apparatus as_cLaiméd in'one-éf claims 11 to 16,
wherein the tubular mixing chamber*(ZO) is followed by a

heat exchanger (40) in which the food product is cooled.



chawber, - of the heating nodule (32) with which t ner at or f

super heated constituting Liquid is provided. 16””@/%” s clai “5"0
in one of clains.11 to 15, which contains, downst# WIVIMI ar m < o¥
chanber (20)., a device for injecting cold ?$erile wat er uhder ssure and’
at:aQQOntroIIed tenperature (52, 54, 55). . The apparatus as clainmed in

one6f clains 11 tg 16#H@P%¥ lakaltiS EQthgﬁmghxﬁﬂgcQQQHb??)(aﬂérkigfQkéﬁged |

by a heat exchanger “(40) I ch the food product is:cool ed.

apparatus as clai g} iihg ledirdulit oWehei helake ex@Blainga rCicOyi §50tolpeedea)d
exchanger (40) is coupLed to the water feed circuit of the generator (24)
of super- heated awestdatten f@eld guirduiand fuwkaecigeneretbea(26xt ndcsagderrom
t he food product by the exchanger (40) is recovered for the purpose of
heating the feed Vetagreds sonsitd tydiimggdriaudder andgowhemeiapshrahestasxteracted
in one of claims 17 and 18, wherein a pressure reducing valve/regulLator
with a calibrated 52k thee So9de OFRdus t( &) the lexchpagedokhld? r d&nfefFovaged
heat exchanger (40). . The appargtus as clainmed in one of .cLai 11.to0
1o wht oh cont af ndS%aithe PUGRARE, oTa hegtiad Ehme teah SREEE $PRo tPResROYG
product, preferabl %Q%'t%q-’ the said tank (64) possessing a Level sensor
(72) which acts)o e pump (26) of the generator (24) of superheated cons-

tituting Liquidi 35, The,2Rpa#atttis23sClediaTRddi AnORReObFCkabMRs 147t @nd01s,
l ! .

‘/ wherein a pressure reducing valve/regulator with a

]
J calibrated back-pressure valve (68) is located downstream

of the heat exchanger (40).

20. Thé apparatus as cLaiméd'in one of claims 11 to 19;.
which contains, at its 6utLgt, é buffer tank (64) |
receiving the food product, breferab}y cooled, the said
tank (64) possessing a Level sensor (72) which acts on
the pump 126)'of the genefator (24) of superheated cons~-
tituting liquid.

21. The apparatus as.claimed in one of claims 11 to 20,
whose outlet is connected directly to a sterile packag%ng
unit f68> which packs the food product treated in this
way, without any recycLing.'

22. The apparatus as claimed in one of claims 11 to 21,
wherein a valve (76) is insertea between the tubular
mixing chamber ¢20) and the generafor (24) of superheéted
constituting Liquid,-the said valve not allowing the in-
jection of Liquid into the tubular chamber (20) until

the said Liquid has reachéd the required temperature,
under the action of a thermostatic seﬁsor (78) which also

operates the stopping of the metering pump (16) if there



*-mhose outLet is connected djrectly to a sterile packaging unit (68) which\,/ -

. @he gmmmm m‘nm ed in th| s way, W thout any recycling. 22. The

_ of clainms 11 to 21, wherein a'vaLve (76) is
|ns d betWweén the tu%ular m xi ng chamber (20) and the generator. (24) of

-~ . superheated constituting liquid, tlae said valve not alLowi ng the in- '
~jection.of Liquid into the tubulLar chanber (20) until the said Liquid ha§\ 1

reached tilse noeduijreed ibanpdr dtigudéd.under the action of a thernostatic sensor

(78) which also operates the stoppi.ng of the netering punp (16).if there

26 i s no2Bnj edhieopporriaitysi @s 2laiped dppanat 9§ asadmai hddtPn2éme of clains

11 to 22, wherein its different constituent eLements are con- trolLlLed and

regulateGthed“pﬂégréﬁﬁéﬁ'GGGpﬁP@PtCTHf"ﬁhGéé”ﬁPG@réﬁfl§°Betern1ned

_accordln% OQte%an%OQ%gBroqg%tbgoab%r%2$gmmeg computer (74)

whose program is determined according to each food

product to be prepared.

-



