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INTRODUCTION

In the following pejr s sxe presentad the most commo. processes for
pasteurization sterilizatios in contipuous Iiov and suvcptic f3lling.  The
different piunts on tie ua £=1 are p.esented, unfortunately incompletely as
it has not been puseitle 4o cutain patcriac from all menufecturers. The
references (1, 2, 3) tev:, hosever, beev ol great lelp iz paking the paper
as complete as po3sidle.

The most realistic process under the given circumstances is todsy UHT-
trestment combined with sseptic filling, Therefore, most attention has been
paid to this process. Further, flexidle packages are in this 2as3 most
interesting and aseptic filling in glass and tins is not considered.

Tue suther is very grateful to the following companies vhich have Risdly
sutmitted background material thereby making this investigation possidle.

£, Anlbora A3, W, Oermany
AL ifz.-ma A3, Sveden
perey~Burrell Corp., UBA
ork-Apster-lan, Holland
Jvensha Elopak AB, Sveden
‘rﬂa Pak Invernszional AB, Sweden
mnier 8/, France

DEFINITIONS
: Sterilisetion in general is & precess by waicn comgplete destyue
a1 sdercorganishs end their sporer s schieved. Consequently, ﬁum
mﬁi&y sesns ccaplete absence of any form of iable arganisms or Spore
sws¥er, the ceaning industry hes lorg since introduced the term mﬂﬁ
awm& vhieh meems that the product is cot complete sterile but is free
fren nicroorgenisms that can develop under th~ conditions norsally present
mmm is nandied and stored.
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Atother term is witra-hirl. ‘en erature teested ~ite TUHT milk) whieh
means & sterilicor 0 wils "ceed Lo~ spvroxie tely e Or 2oce scronds at A
tempersture ¢ at leact L 7 tn w comtinuete flov hewt treatmeni and
packeged under neeptic conaitione, Soneelive o (L) the JHT milk "must
keep for a proionged noricn 7 Lire wirtowt deertoret nt it must be free
from toxing anc trom ~rgAr smo viron would b orarmeul o the consumer's
Lealth; and finally it iuce te feer Sfrom crgénium: waich are able ro grow

in milk ard thu: contrituie v ite Jeterisration.

Pasteurizeticn means heat tremtsent o 10-8C7C invelving the xilling
of toxic microorganisms =ad v.rus Tut rot of speres.

TECRIICAL SYSTEME

Heatl rrentment

‘ ™e m treattcnt pecessary to achicve the speciried degree of dagterio-
loxical reduction mey be donc ¢ither Pefore the product is illed in ite
packige or vhen it is packegei. 1n the firet case the product is normelly
heat troated in comtinncus fiov through & beat exchanger. In tho second
case the untreated product iz filled intg the coasumer package and this
package is then pustrurized ey sterilized in for instence an cuteelave.

; :'wfé hafe

mmm mmmm;

ing way be done according tc the following

Batchvise. The bdulk of ailk i3 ¢ollected in sn open tank vwith & jacket.
The milk stays ir this tenk dwring ail the jastcurisstion.
The _acket is first supplied with staam for garlgasr 8 time o8
is needod for the ailk to redch the pasteurization tempersture.
The stoan is turned ~Tf and ths milk is left for & certain time
= holding time. Them cooling water is applied to the Jucket and
the milk {s cooled 2owvn av’ is t'en resiy for eveatusl filling.

The method hes & lob of disadvartages:
non-hygienie, unequal treatrert of the milk (siik im close
eontact witn the tank wall will be very superhested compsied to




pilk im she cenver of Lpe Larsc, uaoe process s tedious and un-
economical. Moduy. this arthe. o almcst ub of use and is

only ¢f historical interes’.

Continuous flow thirough & heat exchvager (undirec: heating,
The liquid is punped through o sev of heat ~xchangers sccerding
to the flow theet teiow. In tie first hest exchanger the liquid
ie prehected ty & pre-chusen temperature Ly means of alreudy
pesteurized {sverilized) iiquic., 1%t s then passed into a
second huat exchanger where it is heated to the final teaperature
by means of hot water or vapowr (steam;. From this point the
liquiA is pessed througl, the first mentioned heat exchanger
again, thereby giving up pert of its heat snd in this vay heating
the untreated liquid. In s third heat exchanger cooling water,
ice water cr brine cools the liguid %o an eppropriste tempersture
for Tilling (figure 1).

Accessories:

Balance tank; in froat of the Snlet milk pump is fitted o wal)
tanx in which che level Sc seatrolled, To this tenk flow is
divarted during diversion flov (see belov) and clesning.

Inlet milk pump) hygiemic cantrifugel or ~ositive pumps

Fiow eontrolle; fitted aiter the inlet ailk pusp (in cese of
cantrifugal pusp) in order to Reep a conscant flow,

Bolding tube; this <ubte ie sized to convain & cervein liquid
velums, This volume in combinstion with the Mﬁt&ﬂm
sontroller gives the liquid o constent, specified boldis St
st the wwiatian or sterilization temperature.

Diversion valve; this valwme is aaaﬁ by » thermometer in ﬁn
1ding tube. Ewmmiaammmm
ﬁm&m&i:a&mwmmm'




Heat exchengers avalienin
Plate hes* s/changer:, wost coumm.t, noscizic 0 Open up for

cleaning »nd fnscectlcn, fiexivie, exteacchre, conpact,
Tubular ieat . x.iaieere; api€-uube anito, ne gaskets (figure 2).

8araped surface hes’ exchengers are caly usag fop very vigecus

products and mre jherefore of les: interest in this ease,

Steam injection and steam infusion (direct heating)
As an alternative te irdirect heating (plate or tubulm heat
exebanger) plants ere elsc available with the last part of the
heating saction perforied we & mixer for oteam wnd product, The
stesr i condenzed into the product thus givieg s very short
4 ‘ , neating-up time. Ivo methods are eveiladle: eieanm injectiom
' {(stesm is injectes in s tubuleat flov of product) aod stesm
infusion {milx is sprayed into n stuan chamber). These methods
iavolve dlluticn of the product !by the stesm condensate) end
Sherefore this wster has 1o te removed, This is 4o0e by bolling
the liquid iz & veewur chamder and ip this ww rapid cvoling v
“alse achieves.

Rectrisal mathods
It vould slio be posaible to¢ hest the preduct by means of con-
ductance or dlelectric heating, %0 far, however, practieal
procejees are nct available, “

BeRt. oL i ¥ LAESERRSE. Due to nevesscry mechanical

ﬁaw‘.r these #ﬁ'&é& are &1: sprlicadble to glass dottles and
tins. The heat trcatmeat can Ve done according te various
sathods,

kﬁ&@ﬁl&ﬂitmiﬁ of & tank wih & 1id both resistent &cm
Steam pressure, The tand is filled vith the cuntainmers to be
sterilized, the 1id is mounted and steam 1z applied tu the tank
for & ecrtain time. For cooling the ccntainers may be sprayed
vith vater ciiher in the tapk or outside., The method is tedious




and hes & long heating up tire 2iving normelly serious heat
dennturaticn tu “ia proaust. irpeeve 1le “eating ug,
apparatuses are available wherc the ccutainers are agitated

duriug heating thwur ineremsing ; &c vetic tratic..

Continucus autoclaves pormally inveive the folloviae stuges: sterilizaticn
st incressed steam prezcure, .ocliag at incroased pressure and
cooling at atmospheric prescure. The containers are fed con-
tinuously throug. tte cyiindrica! machines in s gpiral flow,
Inlet and cutlet are provided w'+eh locks.

Hydrostatic steriliszers involve continuous sterilization of the containers
in & steam dome. The conteiners are passed tLrough the machine
bW mesns of a chain. Inlet and cutlet to the dome is vie water

Twanel peastewrisers apa sterilizers. In thene mschines the containers sre
fod w the different gones of the machine on & band.
mi&mémxmmﬁgh@uim%ymattm&.
e . 38y be iasim& for mﬁi&g and vates sprayed for eool

he M wyes of mtrﬁ;gs and pedkages are wﬁh&: on the
aarket:




SUMIARY OF HE4T TRELTMENT SYyHInt3

Paniourizeticn Tworil’ aation Continuous flow
in containoy sterilization (UHT)
Heat treatment before
£illing
batchwise nut of date - -
continuous flow
Plate heat Loed for
axchangers Most conmon pre-treatuert Commor
tubular Leat Tsnd for
exchangers Common pra-treantioeant Common
direct beating  Posuible,used Common

in spec. cases

Hegt trestment after
filling

tatehwise sutocl, “ Used .

- Jsed : "
- Cownon -

SUMAARY OF PACKING SYSTIMG
Pastewrisatior  Srerilizationm

in +ontainer
Common Conmmon
Not used Common
Counon -

Common: £ -




AVAILABLE PASTEVPIZATION FROCESSER

Most heat treatment plants on the marke! ivclude plate hest exchangers,
but some manufecturers hav: iriple tuie nest cxehuargers ol their prograraes,
In both cases the flov sh:e* e yrouwer'y In sarcorfance with tigure 1.

fSome leading manufacturers of plale hest exchanger plants are listod bslows

E. Anlbtorn AG, W, Germeny

Alfa~Laval AB, 8Bweden

APV Co,, England

Breil A Martel, France

Cherry~Burrell Corp., UBA

Cream Package Division, Bt. Regis, USA
DD, Denmark

a. Frau, Italy
Paasch & 8ilkeborg, Densar]
Sohmidt-Bretten, W, Jermany
W, Boref, Italy

ewding filling plaats only poper ;&mﬁe ecntainers
w“n e not & s-mittie sxm%ive. '

A mw of tuu.ag i}wtn fﬁ? (e)
C fj,f; 11«0 tﬁﬂ., W .
M Intermational ﬂ, Sweden
&m m I@Mim A&,
mxm, ¥ Qermany
(s) Thimewnier s,&.. France
_ Prepac, France
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AYATLABLE PROCESSES FOR CONTINI'OQUS CPEPTLIZATICN (UKT) ATND ASEFTIC FILLING

The follewing plents dift ¢ very mueh aad wrerefwre « short description
of the different mystoms ip pivar i1 the araexcs. “:lerence 18 also made

to the leafleis sur%uiled Ly 1.9 wdPas eniiloriy sife 2f wiom ire Tisted telow:

- STERILIZATION ~ROCESHES
Direst heating
Anlberu DHE (E, AhJborn AG, W, Germany)
Alfe~Luval VTIS (Alfa-laval AR, Cweden)
APV Uperizer (APV Co., England)
Breil & Martel Thermovec (Breil & Marts., Fraace)

rry-Burrell No=Bac AroeVae Fleszr Cooler with UHT-RER
{Cherry~Burrell Corp., UBA)

leaguilbarre (Ets. Leguilharre, France)
i‘uaeh ' Silkabom Falarisator (Paaser ¢ 8ilkeborg, Denmexk)
Rosci & Catelli !Italy)

- & «-hr:ell ﬁnitﬁ:m o ‘ 7 S
 Btork teridesl (Sterk-Amsterden B.V., Hoilsnd)

®ix f
k OubH, W, Gerseny




Secnets or pouches
Thimonri=r ¢,A., France

Prepec, France

Irtgrconneetion of <& sievilizer th tha filier(:) -

If one steriliziug plant je Lo be ~onn-2ted with one ezseptic filler
the iustallaticn is quite simple. The capacitiet of the 4wo machines has,
ef course, to be matched; in fuct the steriiizer capacity has to be a little
higher than that of the filier. The surpiuc milk is returred to the entrance
of the sterilizer. This arrengement is simpie tut rot flexible., If ome of
zk‘mm stops for any resscn the other machiue has Lo be stopped too, or
other pracautions have tc be takea. If such an interruption takes place and
it is only for e short period or Lime, it is of great sdvantage if the other
machine can be kept sterile meanwhile, If this is mot poseible, the complete
plant has to be shut dovn and before starting up sgais, the plant has tc de
prosterilited. Beveral hours may be lzat in this wey.

The direct connection of the two machines 6leo in same cases demmnds &
servain skill vy the operstor. This is when valog rilling mschine forming
the peckages im-line. Tn this case the sbiﬁi&g of rolls of package material
ey bve ew!.iem and stressing.

A pore flexible vay of connecting & sterilizer vith cpe or more fillers
is by interposing en aseptic dalence teik. In this way the steriliser and
the filler(s) cen be operuted entircly separated,




CHABACTFRILTLCE Or VHE TASTVUR AT TN [ OUESS

The cost figurer givar below sie not onivu Tur & complet: ecnnomicael
evalustion., For ~quiprierit capitul costs are gi-en, 't freiplt sand custom
are to be adde:. For filling ~quipmen. costn of paper is given. Furiher
requirements vith regard %o stenm power, water e, ure ligted. (Wnen not
mentioned the following cortr »t facilities are uged.

steam C,025 Ev.crovn/kg
pover 0,122 " [kwh
vater 2,10 " jad)

A rough estimation of installstior and service costs is made, but it
should be menticned that these can 4iffer very much with smake and local con-
ditions. ’

The data sre cnly examples. Only fev mapufacturers have delivered the
basic material for this evaluation and therefore, of course, discrepancies
are possidle.  All figuree are in Swedish crowns (for recalculstion has been
used 1 UB doller = k.75 Bw. crowns snd 1 DK = 1,75 Bw, crowns), ALl prices
are from January 1, 197,

For full cost caleulation also the fullowing may be considered: building,
treansport and handling equipuent, leberatory equipment, labour etc. Por @
complete survey regerding costs for storilised milk ir referred to A,
Neitshe: "Marketing sspects - aarkcti., aspecis® (1)

An upper linsit for capecities is difficult to fix as seversl assulscturers
of plate heet exchangers today have vary big units on thedr programse, and
it (s advags possible to combine two or wore units in one processing plant.
In this way very big capacitice can be resched, Eweﬁr. & practical upper
1imit with 0il hest exchanger functions (hester, regenerative, coolers) in
one frame may te about 22,000 1/h.

A pasteuriszetion plent mostly involves cne or more centrifugsl machines and
the capacity therefcre hes to be chosen vith regard to these machines. DBefore
filling the milk is normelly cooled down and storsd} therefore the capacity




of the filler .oe3d no' 'reecgpar’ v in, luer.a  he errncl 'y of the pasteurizer.

,§ Pagteyrizer investment co-

; The diagrea (figure ., gives tra t .t {ivagrrer. cost {ineluding heat
| exchanger, i .let tan< aw? purp, Zlov corir-l.cr, tomperetice control with
recorder, diversion sys*en, hei water heeting 4 eten en’ 1+iping). Prices

are given ai ranufactur-ri harbour, custom and Tre.ght ere not ineluded.

For installation, depending cn comditicas, 1-2 § o2 the investment Ay
be added. However, traviliing expences etc. for fitter sre 20t included.
When calculating annual costs should be adied maintensnce costs {repair,
epere partc) aveosaging to 2 § of the investment sun, per ysar.

Conmmmption per 1000 kg of milk:
stemm (ain. ca 3 1v) cs 17 kg
power 0.3 - 1.2 xwh
cooling vater (+1.5°C) ca 2500 2

Stemt and cocling veter mmias trtulﬂmmism
figares & and 5.

T™he installed electrical power is elzo:t constans 6-7 XV for e
m sizes of plant.

The M;ﬁmm Baan values. During start~up higher values are
resched for a short period of tipe.

Yor nmiu nﬂ pre-sterilising of the pasteuriser one needs power,
stees, water and chemicals amounting to Sv.Cr. €.39-0.%5 per 1000 kg of
uilk. The time required for these operations is sltogetber approximately

typical examplet of capacity limits for some different types of fillers.
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Type »f pucrege Size of patenge Capmel Ly
Sachect or pouche O =1, . 250 - 305 U 53;
Tetrehedral 7 LRI fis - 3600 1/n ]
Rectangular N L $I0 -~ 1500t 1/n
Zium goats
It is not possitle 'u preicnt aw avvesinon: cuL as for pesteurizers
becauss the filling equipment i5 norgall, azalketen L Otner terms, This
equipment im oftun rented, at Jegut ' > u certrin extent. n the diagram, ﬂ

figure €, is therefore culculated rough “"rarivar.” costs per 100C packeges
{imeluding amortization/rents c... paper) for a plent producing approximately
10 million packeges per year. :

peupption of

100C packagus:
Tetrabadrl Pectangular

m' ﬁﬂi en 1 s 2.

Air, m? en 1.7 10 - 15

Jocling veter, 1 - % - 200

Z s 0.6 £ﬁ oy

LY
i

on per

i




CHARALTES W5TT0f Wr TRR UHT M3 afi PTIO YALLING PROCESS

Cepacity of s:erili - rs

T 44 secr o u 12000 1/n

Direct heatirg

Ahltorn DHS b

Alfe-lavel VTIS ¥ x x

APV Uperizer X x

Cherry-Burrell 115 - 16900 i/.. [3C - 5000 GFM)

Paasch & Bilkevorg Palarisastor X , x x

Rossi & Catelli x A x
Indireet heating )

Anlborn IHS |

Alfa-Laval Thermodule X x |

APY Uitrematic x x

Cherry-Burrell Unithern 75 - 9000 /e (20 - 2400 GMM)

Sordi Steriplote 3 x

Stork Steridesl x x

Usfortunstely, very fev figires are svailsble sad the disgram figwre 7
only comsiders two manufecturers of sterilizers for direct hesting and one
of stevilicers for indirect heating. The amounts cover the complete plants
which are pre~erected cud tested Ly the manufscturer befors delivery.
Prices are given at menufscturers place, custer and freight are not incluled.

1 As the plagts mly ste pre~erected and tested defore delivery ﬁl
< installstion cost is very lov,

Consumption por 1000 Xg/n of milk: o
Dirset heating .

steam (miw. ca 7% ) 110 - 283 ug

pover 9 - 15 kW

cooling water 1100 k500 1




Indirect heating

stean 32 = 110 kg
pover 30 - 18 kWh
cooling weter 8¢ - 20001

The conawmption figures are alno giver in dicgrams, figures 8, 9 and 10,

The data given are mean valyes. During start-up for & shorter period
higher values can be reached.

Certain fecilities are alzo needed during pre-sterilizetion of the plant
before rusning and for cleaning after shut-down., "These diflerent smounts
vary from one type of steriliser to another and are certainly alse dopendent
¢h rew ailk quality and length of the runoing pericd. 1n oze type of plant
(8irect neating) these operations require 2 h daily, Costs for pover, steam,
Water and chemicals are spproximetely cne Sw. Cr. per 1000 kg of il (8
howrs of operstion daily).

The tirest hesting natdods imeive nizing of steam into the product. Ia
ooms souatries this is not pecmitted by lav. Hovever, zore ond more sowntries

- &e parmitring this type of procers If the steas Nrils certain quality

Gmends. If the existing steam boiler is producing & stoam quality vhich ia
8Ot dceepiadle for afxing with wilk, <ifferent steam~purifying systems ave
wvallable on the market. The Benufssturers of sterilisers normelly have
oquigment for these purposes o incorporate in their pleat.

Type of packege 8ize of packege Capecity

Sacdet or pouche 0.8 -1.21 %00 - 300 1
Tetrabedral 0.008 = 1,¢ 3 Ti*ﬁﬁm )
Rectanguler 0,15 =101 N0 - 3500 1/a

Like pasteuriset milk fillers aseptic fillers are mrketed at special
terms. The diagres rig. 11 therefore covers paper costs plus machize costs
(mortizatios respectively rents) per 1000 paciages when the plant produces
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appr . “imately 10 million packages per year. Unfortunately, no costs for
the sachet or pouche type packeges are wailable.

Flling equipment: Consumption of power, vater etc.
Consumption per 1000 packe “es:
Tetrahedral Rectanguler
Power, kWh ca b 1-10
Alr, W’ ca 0.2 8- o5
Cooling water, 1 - 100 - 2%0

Ges, kg - ca 1 (only gavde top)

mm.mmm-n\mcwmdnm

MMMMQW ,,,,,,,dmmh
W Parther hunidity and Sengersture Wast Y Peguiate

o8 equijment , mmmﬁmhm

Mcmuﬂmmﬁnﬁu'iz abivionst i evder %0
W tampeveture sad mmidity vithin spesified 1imite. IV must be Vig wonh
ﬂ%umm shuction s the delivery Sime for the
peskage materiel entails.

Ter  Por storing of prosessed and filled silk & certaia space sheuld %o ses
wtien.  Dventuslly this etoring cen be doue dwring diesrivwsion, for
MhWMﬁﬂ.MWhﬂlmhw&r
wilk S5 wier sontrel fer three daps afher precessing.

chosk vow milk quality (stadility sccording to alechel test). Parther
comtrol of Reeping quality and turbidity test acccrding to IDF rescumen~
dasions should be dons. It coull also de the duty of the laboretery 0 b




responeible for scwe kird of a cclr or deting system vhich s inveluable as
& neens of tracing product? oo e iltt..

Genergl viespoint:

No doudt the VLT proer:. and th eocptic flling are still more compli-
cated than the pusteurizaiic: prucess with reger! to or-raticn, laboratory
control and service. Stuff oducation amd training are therefore of great
importance. Most plants arc autoreted which makes them still more compli-
eated and close service faciiities must b~ consiiered.

RAV MIIK AND PRODUCT

e all cnelity .

To got & high quality product it is importast 1o have & rev milk vith
Righ bacteriological quality and good chemiesl-physical stability. Further,
&lﬁiﬁﬁwmﬁmﬂtﬁuﬂiﬁﬁﬁ#ﬁsmmm,
Normally the direct hesting methods are a little less seasitive to rav miix
stability then the indirect hesting metBocs. Gier. stadility of the rew ailk
uwwmumumxmtmnvdnmmwm
**Mm@ww%?smm%hmmmmwﬁ‘
at.

Regarding bactericlogicel quality & higher number of xicroorgenisms is
Rormally sceepted in rev milk to te sterilized than in ailk to de pastowrized.
This cculd be & dangerous reccsmendation vith regard tc UNT-treatavat as o
higher number of microorgauisws mey cause emsymetic changes influencing the
hoat stability. Therefore, in eccordmnce vith (1, It should be reccsmended
that mlin for UNT-tresiment should at lesst satisfy the requirements to
be Mot by milk which is to be pasteurized,

Waether the milk is to b pasteurized or steriliszed the rev silx
quality is of grestest importance. By es~eful handling of the milk all the
wfmmmn&&ewrgism&mt%am,»ﬂk@iwwb
imgroved. It is therefore sostly worthwhile for the dairy to instruct asd
eontrol the farwers and others on hov to handle the rev milk in the right
y. *




elf life end girtritution

Pasteurized milk hac a lirited shelf itc¢ which i: derendent on *he
temperative. At roow tempevaturc the produrt Jiterrorat.s guickly (within
a few hours) end it has therefore to be Al-tricutedl eand stored at a low
temparature -balow 4?4/+6"’C }. Fl10 & thig temrersture storing tire s
limited, mex. 8-10 deys. ¢ psateurized nilli i3 %o “e used in varm countries
either it has to te conswicd imzadiately or & ec cmlled "cooled chain" must
be availadle. This meens tor ipstance small local pasteurization units
close to the consumers or distrihution in cooled trucks direst to centers
wvhere tie milk can de consumed directiy. JSormelly, compl=te "cooled chains"
are not to be considered and therefore UHT-*:ni}.k is a rost interesting alter-
native,

The shelf life of UliT-milk &t rooa temperature is not limited for bacteriole-
gieal peascas but due to cazymatic and chemicalephysical changes. The
mzinus storing time ir dependent on tempersture and the comsumers sttitude
to these changes. 1In different countries this shelf life varies between €
woeks and € months. The package ustarisl slso influences the shelf life;
the product cen stend & longer storing time if the package matarial comtains
o alwnisium fila,

The type of distritution with regard to the sechenical stability of m
paskage also les to de considered.

Zavestigations heve shown that UNT processing, cither by meens of direet
or indirect methods, is comparasble to pasteurisstion vith regasd to losses
{n mutritive valve (1).

Ut nilk hes & teste slightly cifferent from that of pasteurised silk.
if the consumey {3 affected by this depends either on hov sensitive the con~
owmer is or how the nilk is consumed, In countries vith Bigh pasteurised
ailk cosswption there have been difficulties in iatresucing UN-ailx (USA,
Sesadinavis), In countries with consumers used %o in-bottle~-sterilized milk
and in countries mot used to ailk st all UkT-trested products have been
easler t0 introduce (Orcat Britain, Italy, Spain). Even if the wmilk is com~




sumed directly the difference ir taste has rore influence than if the milk
is used in cooking.

VEFEDEN ES

1. IDF Monograph on UMT milk. Eruxeiles 1972.

2, Modern sterilization methods for milk processing, Food Industry Studies
Ko, “c United Nations.

3. Devid 8. Hsu: Uitre-high-temperature processing and sseptic packuging
of dsiry products. Damana Tech Inc, New Yerk 1970.
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Ahlborr Indirect Heating “.eri’izer (IKS)
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7. Main water cocler
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13, Cooler |
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Alfa-~Laval Indirect liee*ing Steriiizer (Thermodule)




AFV Ult=ametic Sterilizer
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Cherry-Bur-ell Indirect Tubulsr Assptic Proces. ing System (Unitherm)
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Sordi Steripl.te

9. Tlov tiversien valve

0. Weter-cooling section




1.

ir

b B
A,
Se
60
?‘
8.
9.

~

.o
[ 3
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Float controlled balance tank
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FPigure 2. Iriple tube heat exchanger

Regenerstive: Heater and cooler:
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