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- 1 •- 

INTRODUCTION 

In the following paj¡--' w:* presento! :ht mos*  cosasi; processes for 

pasteurization sterilization  sn can^i.mtou'! t'lov and ac^ptic falling.    The 

different planta on tan tua, net are ¿.¿esenUd, unfortunntftly incompletely as 

it ha« not DCfin possible to et/tain loateriai. froa all aanufa?turer«.    The 

references (1, 2, 3) hav-ï, however, t«et> of gx*eat help ic Baking the paper 

a« complete ae pc3sible. 

The seat realistic process \usder the liven circuMtaaees is today UKP- 

treatswnt combined vith aseptic filling*   Therefore, »est attention haa been 

paid t© this process,   farther, flexible package« tare in this «as« mm% 

intereatins nod aaepiie filling is flats and tins is not considered. 

The author it very grateful to the following companies vhioh have fclastty 

eubnitted background naterial thereby inking this investigation poeeible. 

X. Ahlborn Ai, W. Gerwaoj 

Ufa-Laval A3, »veden 

Cherry-Burre il Corp., U&\ 

8tork-AjDatcr laa, Hollará 

Svenska tlop.dt AB, avaden 

Tetra Fe* Imevnaiicnal Ai» "Üweden 

Thinoonier S/>.» Trance 

DEFINITIONS 

Sterilisation in general it a process by vhicn coselete destruction of 

all «ieroor§aaia»íi end their aporer is achieved.    Ctaeefttently, absolve* 

sterility noons eca$lete absence of any f<*r» of .»i*ble «rgeMee» or toore*. 

gevover, the canning industry ha» lor g sines introito»** the tarn umor rial 

sterility whien aeons tbat tfct product is r.ot complete sterile but U fJfoe 

fett nicroorgenUs» that can develop unaar tbw conditions normally avene** 

«hen the product it bandied and stored. 



Another terxr  is '.:Jtrft-lrir-.ì.  ».ori- -io: a*-ir e  t.-eetv.; "i"1':   !'.'UT iniJ.x) vhich 

aieans a storili.v> i vii* \~:«u-:.  f....- &;.: roid-r.' ;e,.y ;.-.F  or a;.,/e s <?-vend s at a 

temperature cf at  le asi  j. .(°::  in •* con^ruev^ fM.ov h¡:.-..\ treatment ani 

packaged under   aseptic (Vjr.aitiunt.     ' ~rtcr\li: ,* •"• j  ' J.}  ti." 'ÍHT milk "must 

keep for a proxong«^ ç.irioc :-'" U¡v¡.' vi'.vo,.!i  cU--,5V': or at i -¿,-    it must "be í'ree 

freo toxine anc  from ''.¿gar sar v^Jcn wc-clJ t>a   iirrar'ul te the (.jmjuHer's 

fcealthi and finally it ;-w:¿; t>-  fre-   fr;is --.rgaoiiic-: -.nach are ablf» t.o grov 

in milk ard tftu*  conti-leu ut v> it* det.ericr&tvvn". 

Pasteurisât i Wì aeang heat treatment ^o T0-8C"''- ¿evolving the killing 

of toxie »icroorianißtts *ad ^i^r tut rx*- of aperes. 

Tlit h«at treat», nt necessary to auV.Lr»*.* u.e specified degree of bactérie* 

lofietl reduction amy te dono c'ther oeîore the produit, is rilled in it« 

pacaste er vtwn it i& packaged.    In the first case ti;« produce is noraally 

heat treated la continuivi* flov thrgue*. a beat exchanger.    In tho second 

«Me the untreated produit i?? f liti. in:-o th« coiisuaer package and this 

paekage is taen pset»wised m   "t-eriliied in for 2n¿te.r.ce an autoclave. 

Maat trentrant befar« fl^inf v&y be ion« according te th# following 

technical altercativi- 

latebns«.   The tuli, of .nilh > ? colleetíd in an i>jen twis with a jacket. 

The «ilk stays ir tfcis tank luri&tc all the pa*tcwiaation. 

Ta« «>cket is first supplied vith strain for aa lcrg a tia* a« 

is ?ieedod for the milk to re*'h the pasteurisation tea|*«ratura. 

Tit« «tea» is turned iff and tita rJik is left for a certain tia« 

- holding tia«.   Thon tocliag water is applied to the ¿toket and 

ta* sdlk ia cooled Sown ani is t.v?u realy for eventual filling. 

She aetàod bas a lot, of ,-H «advantages: 

non-hygitn-ie, unequal treataeet of Mie »ilk (»ilk in close 

contact viti; the tu:./, vali will té vrry *ui«rheat<sd eoapsued to 



milk in tho ceni;« of ^r<;  i&rü,-, -n* proceas i a iedioua and un- 

economical, ^oòu^, this .a'>t.hrv i ^im« st -..ut of use and is 

only of hi steri cal ir.teîet'.. 

Continuous flow through a heat excr*...ìger (indiree< heating; 

Ih« liquid is puupod through a »et cf heat exchangers according 

to the flow f heel Telov« tn tie first hc&t exchanger the liquid 

is preheated t j a pre-ch^aen temperature 'jy means of already 

pasteurized (sterilised) liquid. It is then passed into a 

second hc&t exchanger where it is heated to tue final teaperature 

by swans of hot vater or vapour ( stesa ;. Fron this point the 

liquid is pessed throu^;. the first aectioned heat «»changer 

again, thereby giving up pert of its beev end in this vay heating 

the untreated liquid. In a third heat exchanger pooling watet t 

ice water cr orine cool« the liquid to an appropriate temperature 

for filling (figure 1). 

Aoeestories: 

Balance tank} in front of the inlet milk puap is fitted ft «ftU 

tank in which «he ltvti ie ccntrollM. To this tank fie« it 

divwted during diversion flow (see halo«) sod «leaning. 

Inlet «ilk pu»pt hygienic centrifuge! or positive 

new «ontmlle , fitter 'ifter the initt »ilk puap (in ease of 

centrifugal puap) in order to keep a cons&ant flow. 

Holding tube» this -.uta is sisad te contain a certain liquid 

volume. This velus* in combination with the flov set by tn« flow 

oontroller &ives the liquid a constant, specified holding tias 

at the pasteurisation or sterilisation température. 

Diversion valve % this valva is guided by a thtiaasstt« in tks 

holding tube. If tn* teeperature is below the specified velwe 

tua liquid is divertsa to the baiane* tank. 



Heat exchangers ava! iato.""" 

Plats he a*   «ychuurer ::•, :u>st coran ,r,  cor,;-1'-; ir  to opftn up for 

releasing t>:id  itisó'/ctJct'.,  flexible, cxte.ic^hj-e, coupacu. 

Tubular heat  :vx,.lj,i.(-^r£-,   .J ij.if ••.•ut'.- ani'?, no gaskets (figure 2), 

Scraped surface hear, catchen ser s -ari? orüv used fur Very vìcceus 

products »i^I are therefore of les.* interest in this case. 

Sta« injection tod sten» infusion (direct heating) 

A« an alternative to indirect heating (plot« or tutmiai heat 

«•rkiagtr) flasti are alto avtdiablt vita th« laat part of the 

heating »action peTfors*oiJ as R »ixer fco* etwui and product,    »ha 

ate« i§ çQnnmB«â int© tu« proétict thus filini a vary short 

hoating-up tiae.    '¡Hfc atthcds are »vailobZe:     etean injection 
{stesti is injected ii; a turbulent flov of product) aofi stet« 

infusion (si."!* i¿ spray* ri into n suae ehjjsfcer).   These attnodo 

iavolvt dilution of the product íby too steam condensate) «Ré 

therefore tu!» water has tô be reeved.    Tbia is ioae by boili&f 

the Xiojula it a vaev« chesib?r aw1 ir this vay ranid cooling i» 
also astueveâ» 

UectrioelMthods 

It vould aUo be possible to heat th« product by see»* of con- 

ductance or dielectric "reatine.   So far, however, practical 
processes ara net aval »hie. 

or UffuU filled in package«.   Due to necessary toeehanical 

strength thee« aetheds «re only applicati« to glees battiti «ad 

tins.   The heot treetaeot can be ¿one acoerdia« to various 
•etnod*. 

tetefc sterilita« eoneist ef a tan* víth a lid both resistant to ii 

•teas preture,    îh« tan« it îîUee vita the entailers to be 

sterilii'*:, the lid ia mounted and «tee* le applied tc the tank 

fer a ««-rtein tiae.    For eoolinf the container» »ay be sprayed 

vith water either in t,t> tank or outvie.    Th« method is ted i ou« 



and has a Ions heating uf   tier- v."¿in* nrrr.ajiy  serious heat 

dénaturât i en to *.!>* prcuust.     ':•-  iirjvcvi  M.e  "t-avingup, 

apparatuses are Available v>.erc t:>«« -xutamers are agitated 
during hsating thu.,*  increasing f .at. pera trailo.». 

Continuous autoclaves uoriDally Involve the foilovuiff stages:    sterilization 

at increased atea* ¿«escure, ¿ooling at increased pressure and 
cooling at atmospheric pressure,    The containers are fed con- 

tinuously through the cylindrical «achines in a apiral flov. 
Inlet and outlet are provided with locks. 

Hydrostatic sterilisers involve continuous stérilisât ion of the containers 

in a stesa dome.   The conttunert, are paseen through the Bachine 

*y Mans of a chain.    Inlet and outlet to the acme is via «»ter 
lockn. 

pasteuriser» «tut steriliser«,    la these swcbJ&es the containers are 

fed through the différent tones of the »achine on e hand. 

Meeting and cooling takes place mainly by means of forced air. 

Oteafe say be injected for fetrating end water sprayed for cooling. 

ttsr'MüMsjü' tiff* of mammr* and packages are available on the 
i   •' 

flast bottles 
gleet jars 

fro* .eainated paper end plastic fil» prefabri- 

Jaaineted plastic fil« 



SUMt-ViFï OF HE\.í- TREATMENT SVííí'Kíí 

Pan u ur i z ut ic. i.'ìv?ril:* /.ution Tontin 
in C":>r4t«:";.'ir s t er i 1 

Haat treatment ü^fort- 
filling 

batenvise Out of late. - 

continuous flow 

plate heat 
axe hangers Mo»t coMton 

Oced for 
pr«-tremtaer.t CofflBOr 

tubular heat 
exchangers Co osto n 

'Jas« fOl- 
pe e-trentarât Colusión 

direct beating PoaBible,used 
ia spec. ea»cB 

Cosa©» 

Btftt trMtaent after 
filling 

batefcvise autoel. 

«ontisuout autccl. 

aydraatatie 
•tarili«er 

amateur./ 
•tarili ier tfaed 

î'sed 

Used 
Ccft&on 

Uíad 

SUMMAÍ.Y OF PACKXHG SÏS1WS 

Fastauri»atior 

GlftM «otti«« Como» 

Tin« Sot us«4 

F*e~f*brloat«4 oartena Cownon 

Tanta in line cartami Camion 

ftgbvtt and pouoher Hornet 

St©rilir.ation 
in container 

Ctmvr. 

CoHwn 

Contimtou» flav 
sterilization 

Got eolvad 

Oftac 

Keviy 
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AVAILABLE PASTF.'P.IZATIGL" FR0CESSÏ3 

Moat heat, treatfcçnt plant« on the market. ir.elucW plate h«set exchangers, 

but tose nanufacturers have triple tuie ne&t exchangers ou their prograe»«. 

In both caaes the flov eh•3«.''•*•  <r- rouf-V in «.cariar!ce vith figure 1. 

Bom leading B*Bttfactur<2re of plat« heat exchanger plants are Hated betont 

E. Aftltorn AO, ¥. Germany 

AlfarLaval AB, Swede» 

APV Co., England 

Broil a Martel, Prance 

Cnorry-Burrell Corp., USA 

Crea« Package Division, 8t. Kagis, USA 

DOMI, Dennark 

0. Frau» Italy 

Pnaach a 8ilkaborf, Deuaark 

Schmidt-Bretten, W. Oornany 
M. Sordi, Italy 

Toi»», Holland 

PapKlag filling plant* only ?-v-r an* plaatic eentainere are eoaai#af«é 

fi«* )•*+*«• am not a realistic alternative. 

toft «MMfftuturara of filling planta for (a) pre~fabrleat«4 aartftW 
(») oartoM forma la lina ana (o) «achat« or pouoh«« ar« liete* «aloat 

(•)   •n-Ooll-OCorp., IBA 
Itti* Pak International AB, Sweden 

(b)   ««lf-naofc (tabu, N* ûenanny 
fletra Pak International AB, Sweden 
Sunaok 0»bH, W. Oeraany 

(«)   fhimonnier S.A., Frano« 

Pronao, Franca 
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AVAILABIJS PROCESSES FOP COHTI.\"'OUf i;?5?aiZATi:::;  ÍUK7) A:;D AñSFTIC PILLIHO 

The following pia».te ¿iff . i- v«ry much *ui¿ vnereí'ore i short description 

of the différent eyutan-.B if» ?;iv*r> <*i iHe a*u;e*£i*.    v« t'erene*» IB also mad« 

to the  leaflets suppliées   IM   .I.«I   i^ru..... tar •-•:*.,   3'..rr¡«  'íf whjm ¿vr«  Mated l« low; 

STERILIZATION PROCESSES 

Direct heat i ¡i g 

Aalberti DUS (E. AhJfrorn Af., V, Gentiftay) 

Alfa-Laval  VTIS (Alfa-Laval AB, Sweden) 

APV Uperizer (APV Co., England) 

Br«il * Martel Theraovac (Breil A Mart«:-, Freaee) 

Cberry-Burren No-Bac Aro-Vae Flash Cooler with UKT-81R 
(Cherry-Burrell Corp., U8A) 

Laguilborre (Eté. LeguUharre, France) 
Paasch à Silkeborg rslariaater (Paa*«h '- Bilkeborg, Denme**) 

Rotei l Catelli 'Italy) 

SfcjtUtet heeting-pUte beat exe tangere 

Ahlborn »S 

Alfa-Laval Th*mo4ule 
APV Ultranatic 

Serai ùteri filate (M. Sordi, Italy) 

Ijttif at heating-tubular he»*. *fcch*ae*r« 

Charry-lurrßll Uni thora 
Stork ¡¿terideai ( StcrK-Amaterde* B.V., Heliana) 

ajaygfg fXU30B 

Fra-fUbrifteq oertoaa 
Fwe PaX by fit-CtU-ö Cora,, USA 

Gtrtoe* for*ed in line 
Belf-pack GicbK, V, Gvrttanjf 

Titï* *•*       (Tetra Pak 3*t«r»atioaal A», Swedes) 
.etra Erik 
tupaak ft&bH, V. Ocr-ieay 



Sacnets or pouches 

Thi*ynr.i'~r C-.A. s  Frtuice 

Prepec, France 

Interconnection of ò,e s<.eTUjg«»r ./ith tbf fiUer(s) v 

If one steri Aising plant is to be ?oun»--îted with one aaeçtic filler 

th« iustallation is qwlte simple.    The cApmcitiei of the tvo «achines has, 

of cour««, to toe matched* iß f"«*1* the steriliser c*p»city has tobe k little 

hither than that of the filler.    Th* surplus »ilk is returned to the entrance 

of the steriliser.    This arriy»ge«nt ia siaplt tut not flexible.    îf ose ©f 

th* »achinet stops for say reason the otner aaehiw has to fee »toppei too, or 

other précautions .nave te be taken.   If such m interruption takes piece and 

it it only for a short period ôf time» it is of great «avantage If the other 

machine «an be kept steril" amanwbilt*    If this !• not possible» the complete 
plant has to be tarnt down end before starting 19 »gain, the plant has tc be 
prestar i li ted.    Several ROUTS «my be lest In tait way* 

Th* direct connection of the tvo «achines also it saae cases fltaaiilii a 

;artain skill by th« operator.   This is «hen uaieg filling machia« forming 

the paokafti in-line.   In this case the shifting of rolla of package material 
•am* be complicated and stressing. 

A Bar* flexible way of connecting a steriliser vit h one or mor* fillers 

ia by interposing an aseptic balance tc,-ik.    in this way the steriliser and 
th« filltr(t) earn be operated entirely separated. 



SHARACTKPJöTI'S Or   VUE IAÊ VI* r*AZ 'ON ;:.-XVS» 

The cost figurer giv\:r below five not .''.HJ;!   for a compiete econrscical 

evaluation.    For oojuipnent ospitai co^ts «.re p:.eß, ì'.t freight «nd cuete« 

ix« to be add«-.    For filling »-quipc^r». ccstr. of paper is given.    Further 

requirements with regard to eteaa,power, wat-.er av.-. ure listed.    (When not 
»rationed the following rortr ^r facilities are u»-?d. 

ateas     0.025 Sv.crovn/hg 

power      0.122 '*    /kwh 

vater     2.1C *'   /a3) 

4 rotali «stimatior of installatlor. and service costs is s¡aa«v but it 

should I« aenticned that thtse can differ very «web with sake atti local eon* 
dition*. 

Th« data tre enly examples.    Only few manufacturers haw deliver«* the 

basic material for this evaluation and therefore, of cours«, discrepancias 

•M pattiti«.    All figurée »re in Swedish crowns (fer recalculation has boo» 

«••4 1 m dollar • it.T5 6v. crevas and 1 DIS * 1.75 Str. crows).   All prie«* 
are fro» January 1, IWl, 

For fUll «oat calculation also the following may bo considered:    suildiaf f 

transport and handling equipment, laboratory eouipiBeftt, labeur «te.   for a 

complete survey regarding costs for Jt^rilietd nùlY ir referred to A. 

Seittkts "Htrtbtisg aspects    .aerarti..,, aspect" (1) 

As upper liait for capaciti«« is difficult to fix ai severtl *enuf«ctur«ra 
Of plat« ha*t exchangers tei ay hare v«ry big «sii ta on their programe, «od 

it it always possible to eo&bine tv© or icor« unita it on« processing plant. 

la tbia ver vary big capacitif can be reacted.    However, a practical upper 

liait with all heat «achangar functions (b«at¿rt regenerative, coolers) in 

fr«a* aar be about 22, COO 1/h. 

A pe*teuritattoo plant aoatly involves on* et »ore centrifugal machines and 

the capacity therefore has to be efcaaea vith refard to these aachines.    B«for« 
filling the milk is normally cooled dein and ster«d|   therefore th« capacity 



of the filler   oea no', ^coi«^' . ;,•  ir.^Iu«':^    h- car.sci y of the pasteurizer. 

The di&graa (figure ¿, givrs u.* t, TA.   iï,vî«r,p«»t , co»* {'.ßeluaicg heat 

exchanger, ián teak aa>í pu*p,   í.lo%  cor^Iii.r, t inspire»*-* tentrol vitti 

recorder, diversion tys-an, hi t weier hewing *.y«ter, M,.
J
 japing).    Prices 

«re given at Banufecturrtg herbeur, cut to* and frt-tgnt *xe rot included. 

For installation,  t«p*in.1ii^ en condition«t 1-2 | 0f ta*, investment may 

fee added.   However, trtvtlîicg a*pences etc. for fitter tre aot included. 

Ufe« calculating annual coctt ioould W adiad mair.teneoc« eotts (repair, 
•pext pertr) «waging tö ? JÉ of the iavestaent sua, per year. 

§©*f»f*4en per xeoc k§ o? «ilii 
CMn. ca 3 b) «ft if        kg 

0.3 « 1,1 Itti 

ftftd cooling veter eonsiasptior are also presented it 
» ead •>. 

ft» installed «Attiri«*» yo%«r it el«»«}« coartan*. 6-7 W fer tu 
different sites of plant. 

fft* fifuret give* «*# WM v.iue«.   Dwing sAtwt-tif. higher mmê 
resebeâ for ft gnert jeriod of tit** 

For «leaning and pre-eterHiti»! of the pattata-iter oat need« 

•tee», «»ter and chemical t aaottttinf tc Sv.Cr. C.19-C.«? per 1000 k# of 

vili.»   The Use required for the»« operation« it «atogetter aayroxiafttely 
X »dally. 

In the following only paper pecUfet ere considered.   WE figure« ere 

*»»ic*l eMBpOec ©f capacity limits for tost álftmmm typte of fillers. 

liiilliÉIHtftÉStltBBBVBlllilll 



T^pe of pucker Si?'?  cî" y.'U'!»:•'.£>•; UMc: 

Sachet or pouch- 

Tetrahedral 

Pectarégular 

G. 7'; 

¿SX!  -     36ü0  l/h 

••''S -    3600 i/h 

i'ir  -  l^JOC l/n 

It is Bofe postici« u> prêtant, au ¿•..•••e:ívE,--;r.-   •'as; as l'or j^stêuriiers 

bacana« the fill i »if, equipment  ir, nortulìj aai-kit*»"! cu otner tersa.    Thi« 

«çulpBtat ía oft un rented, at :«et¡t < > & ceraio extmrt.    t& tbe iingr«, 

fifur« 6» i» tlwrafort caicuiatac roygfc "l-.ftr..ivftrc-w coate per 1000 packagi e 

(iôclttdin« «artÍMtioe/r«Bte c*.«. ?*p«-} for « pUat pro&ieifit appf«1*****«^ 

10 million packages per y««r. 

Cttmaptioa per 100C packagesï 

fitraàtteu. 

towr, kVh m % 

Air, fti3 ta 4»? 

Coolisf watar, 1 

OM, kg * 

Fact angular 

10 -   15 

w - aro 
ca o.fi   (calf 

tof) 



'HAfUwVtrir'Ti.í o> :ú¿. UHT :;•;:. ní:,.:v:ic Y,mm. PROCESS 

12000 1/b 
Direct heat irg 

Ahitara DBS X 

Alfa-Laval VTIS >:                         a. X 

AFV Ciperi ser X                              X 

Ckerry~Bnr«di 115 ~ 1Ô900 i/..    Í3C - 500© GW} 

Paaacn & SilJseborf Polari s&tor X                                X X 

Rocai i Cattili *                      i X 

Iadir«ct Heating 

Ahlbora IBS 

Alfn-Lairal Theraoduie 

APV Ultraaatic 

Ctaarry-BurreU Unitaern 

SorAl 8t«ripíate 

Stork Starideal 

x 

X X 

X X 

Î5 - 9000 1/n (20 

X X 

X X 

* StOO GW) 

Unfortunately, very fev figures ara avallati« and ti» àiegra» fife*« 7 

0*3y eo*eider« tuo aœtufafUyrer» of starili zut e for flìrect heating tai OM 

of iterili&er s for indirect heating.   Xhe Mounts cavar tha coaplete plante 

«Idei) ara nre-ereete4 acá t-nU4 ty the taut»; facturer before delivery« 

Frieee ara given at «&nufa«turera place» eustott and freight ar« not inalveai. 

Aa tb« filants normally «v« pre-erected and testad bifora deliver» the 
inatallatJon coat is vary low. 

IIB i WfT 
CoMuge/tios per 1000 kg/h of «ilk: 

Direct heat in$ 

atee» (aia. ea 7 b   ) 

pover 
ceding vater 

U0 - 325 kf 

9 -   15 kÄ 

11QC -*500 1 



indirect heatir^ 
steais 
power 

30 -    110 kg 

10  -       IS  kWh 
cooling veter gv _ 30ûû x 

The c«u,t*ption figures are ai^c fi.er. iu dUgraca, figures 8, 9 ana 10. 

»t date giv« are aean v^mh.    p^^ 9tmrt^p for a Bhortm, pwieA 

hifher values can be reached. 

Certain ftalati« «re «feo aeeded during pre-tteriliaatio* of the plaat 
*»fef* nmnin« and for leasing after thut-do*».   These differ«* amounts 

»ary fro« on, typ« of steriliser to another ^ ere tonoitlp m,e do.eid.nt 

lairect heating) «*,, ©portion» require S h goUy.   Costs for p«, «tea«, 
mm m Chemien, are wotó.**»^ cru Su. Or, per im kg <*f am (« 
I»o«w of operation daily). 

»t eUreet hotting MtbMe involve mining of atra into the product.   la 
Mm «»«trie, this i, m pe.-tótteti by a*.   Hovever, «ore «a« «ore ootvtri»* 
«ropojlttiag t*i» tm of proee»» lf tÄ# n„9 ^xiu etpUla ^^ 

«»Miei.    If the «Hatinc «tea« Hilar it provint * stfttfc quality «hi* i. 
»* ioooytttlo for ***,* »it», -lkf utUtm% tum-mttHf* t»to». are 
«rollati« «m the Nrktt,   The nanufaatnrors of -ter ili ten oorwiiy he** 
•fttipBOBt for these parpe**»   0 incorporate in their plant. 

Capacity Type of patta« Um m mm 

•**•* or pouch«                      ö,t    . |ti x VOO - 3$00 l/h 
©.00S - 1,0 1 78 - 3500 m 

§»11   - 1.0 I 5*0 - 3¿00 1/h 

Ulfc. portourit^ ilk filiere .o^i« filler, ^ .^^ ^ .^^ 
ter». The oUgro, fig. u ,herefw# eww9 ^ ^ ^ ^^ ^ 

(•»ortinetio. reapectively rents) v.r 1000 paeuge. **» the pl«t pre«*.. 
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•ppiv 'imately 10 Bullion pack«««» P«r yoar.   Unfortunately, BO costi for 
the «Achat or pouche type packages are arailable. 

I CoatvM^tion per 1000 pack» -at: 

Ifctrahedral Rectangular 
Povar, kWh ca 1* 1-10 

t 

Mr» *a3 e« 0.2 8-85 
Ccolinf vetar, 1 - loo - 890 
Oft«, kf - ««i (only fftfcte top) 

For U1T proeeasiDf art a««ptic filliaf a«*» apeciftl builliai fte&teteB 
L, ahev« thoae «hâte «r« iteval for wtml Buk 

tftftrilng filli«« roe« «A overpraaaure ia*t*U«.«ÌOB of tìltmU B§* te 
•* w^WWw     «WaBBBB'^MBB' VgB/     BBB«BB«j    ^P^PBJN^PW*«F^VBJP1BJV^P 

GB «BttiaaeBt. «illft «ad tka aalliaa la -^F^^    w^pj^w^g^^^^^WW -y     W^^MBBP^P1     paaa^M     VMPW    Vwaa«B«B3|BJP*    ««MPI 

i» fc&aBk atonda faja kam alao to fea aìa^aaaAitiaa^A la ^a*    ^^BB^P^BBB>   WW^PW^B^B^Bì   «F^B^BR^B  ««BBBBF   «•«•B«'«'    a»^^   «^^P   *JBPBBBT^^P*B^PJPW«B^P1BPB^«(P|WB   aaav 

tm> tariffateti —i hatealt? witfcia «fifite Hait«.   XtMHWUi 
til   ttaMMof   ftft   Ita-Mt   aW   JMBUP   Mlkl   mÊÊÊÊÊ^Ê^ÎMm   M   4|fcfe   «WliVMnT   tilpaft   flaVat   ftfc* ~ -*"     • •*— ~  -"•     w •    ^••'* •    waa»   WBaa^v    ww^aaap«*   jpaF^paafwawwaa^Ptja   «*a*F    MBPBP   aBPB«B»w*TP^«*lpr    ^PapaapW   WWW   m 

^^BaTaPPBa* aWâaaa   *»P«aPBJp«MBSBF"B/ 

Kr Pit atertef of proe«n«d aal fiilee ailk a earUU «fae« steals te «a* 
Baa**, fat «sstesl th« protuctioa «amdi te k«pt thro« tes* ««for« stetel<» 

tetiaa.   arantaally «Ait «testes «a* «a teas sMrteg di«trivttti«a, far 
teateSSë' tt «u% teal«!« loaaliti«a. feat «aaanffal ia «*>*« osa« te alÉat' ppaa^*^^««apep»   «^pr   «ww   wanaaanPaFw   a*v*JBSBa>«* '«j*«ja» £    er SM»   qBap«B«SBs*^BnBBa>   ajas   BBBfavap   BJBJBBB«JT   «MP   BBBjajaaji 

«aUf|*    4 te, «Basatala»   AAMÉ.M1   1*BBBF   fchaTsM   É&BBW   BafsMaW   <if|m§tjn| ^^^•«««aP".  ^B^B*   ^BSBH«PBPBT    w^a«BF«^w^PBBf   «P^BBP    W»SB> «B^B"   ^PBBBTBB"   •Jpw^ppjpjp    ^^nB^BPBS^B^B^BrwBSB*B 

Mr «Pli tetall«« r«aoamn*fttioa« fUl«r aaaufaatttrsr« ateal« » 

Xa) aJÜ flat %a> aaxfjil a)illl teste ffttilittes PhflBM te Baiti «Hit te 
Ma? Bilk «jatlltj (ateaility ftonnrdtat te frliNftal teat)» 

Bf teaBÍBf filality «Jal turbiéitv test «ooordittg te fla? 
tettili aaoulâ te flou«.    It eottlt! Biso te th« toty of th« latetatetir ts te 

aaa 



respcneibi« for  sc*e kird oí  <i i-.oh'   cr cieti*g system vhich is invaluable a» 
a means of tracing prcJuct,-' ,.-.  '."r¿it¿. 

Aram vievjointt 

Ho doubt the T.TKT preefr-,-. ina th   P rptic f Hing tre stili «orí coapli- 

cated than the p»at«ruriiaxir    proci»«« with regara te or .ratio», laboratory 

control and service.    Stuff education ani training are therefore of greet 

¿apertane«,   Moat plants are »utoftated which »aks« the» atíll »ore cosali • 

eated and elea« servie« f&ciUtie« nuöt bs eonsiiered. 

«AW MOS km F&vÖUCT 

To get a high quality product It it important te hate a rnv ailk with 

high bactariolofiefca quality and food cbaaital-physieal stability,   further, 

the atability very anali affects the running tiM of th« heat traatatat pleat, 

»otmelly the direct heating »ethod« arc a little leso tcruitive to raw silt 

stability than Uvt indirect heating netfeco«.   he**, atability of th« raw ailk 

ia chassai by aaaaa «f the alcohol teat tad r** aim vhich deee not reaiat 

a? alcohol eoacentreticn of about 75 per etat it not irrr reatini ml for treat- 
8va%* 

iagardiag bacteriological quality a higher nta&er of eiiroorgertisac ia 
aoraaUy accepted in rear aim to U sterilised than in ail* to ha pastjarixed. 

fait could at a eUnaerem reccaaeadation with regard tc UKT-treatawat at a 
higher author of •ieroérgeaiam« aay eauee ecsyaatic changea influencing the 

heat stability, therefore, ia «c cor dance vi* h (l; it should he roecsasasaa 

that tas* ailk far WT-treaUaoat should at least satisfy the reaaireaeata ta 
ha ast by ailk which it to he pasteurised. 

whether too ail* ia to he pasteurized or sterili sed the raw ail« 

quality is of greatest iaaertance.   By sa^eful handling of the ailk all the 

«ay froa tas coo up to the dairy ia aoat eaoea the raw rilk quality aay as 

iaaroved.   It is therefore mostly vorttovhile for the dairy to inetruct aad 

control the faraor« sad othors on hov to handle the raw «ilk i» the right 
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Product shelf life and di r.t ri tut, ion 

Pasteurised «ilk hac a United shelf litt- which k dependent on the 

tatparature.    At roosj temperature the product  Jcteriorat'.-'î quickly (within 

a few hours) and it has therefore to be <%i: tri bute 1 and stored at a low 

température -ibelov *h/*€cc).    ilio i    this •ieapareturc storing tide is 

liai tad, MX.  8-10 ¡Jsys.    1: pasteurised rail: i 9 to \e used in vara countries 

either it ha» to fee conauiatd iaamdiately cr a ec called "cooled chain14 must 

be available.    This aeans for instance small local pasteurisation unita 

clos« to the consumers or distribution in cooled trucks dirent to centers 

vhtrt tiia ailk can he consumed directly,    ¡formally, compiett "cooled chain»" 

art not to ho considered and therefor« UHT-aiiLh is a tost interesting alter- 
nativa. 

tat tatlf life of UHT-ailK at roca temperature is not limited for hactariolo- 

fital fatsiii)s hat dut to enzymatic and sherical-physicsl changes.   Ite 

—li—i «terina tiae is ¿«perdent on teape?st.ure and the constatera attitude 

ta thaac changes,   ta different countries tais shall lift varita tettata € 

vatks aad 6 «catha.   The package sturisi also influences the tatlf lift» 

tat product can staed a longer storing time If the package material coataias 
M a&saiaiaa fila. 

tat typt of distribution «it* regard to tat mechanical stability of tat 

alta hat to ht COA* i de red. 

Zavtatifatioa* save eijovn that UHT processing, cither by aeans of dirtet 
or indirect methods, it comparati« to pasteurisation with rtgard to losses 

la mtritivt valva (1). 

OftY-ailk at» a taat» slightly biffèrent fro» that of pasteurised milk. 

st cantvaar it affected by tait dtptnds either oa hot sensitive list 

r it or law tat ailk it consumed«    ¡a countries with high pattearited 

ooniaaption thtrt have htea difficulties ia introducing WrT-ailk (UM, 

0»    IA countries with constatera atad to in-hottie-steriliteg ailk 

and la somttries not used to ailk at all UKT»trtated product« have bata 

easier to introduce ((treat Britain, Italy, Spaia}.   Even if the ailk ia eta* 



auoed directly the difference in neuste hue r.are influence t,hao if the ai Ik 
is used in cooking. 

1. IDF Monograph oc UFT milk.    Bruxelles 1972. 

2. Modern «terilizAtion sethods for milk proea-aaing.   Food Induetry 8tudiea 
Mo. 1».    United Wat ioni. 

3. Dt>yid S. Bsu:   Ultre-higt-temperature proceasing «ad aseptic fffcuflnf 
of dairy products.   Daaar* Tech Ir.c, Sev ïork 19T0. 
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APV tîperizer 

X.   tar ail* uak j 

f.   »UM»!«' 1 
g*    RttNIff _4 
*.   tttMi injtotiea BMA -i 
1*   fc^mlon «MMfett - -j 

1.   Wkt«r Mkwr Mi t¿«etU« **»• _--,-! 

T.   AMftU boM«MiMr 2 

1»   Mbttlftr vtttr «ooWr 
i 

*1#   9«t«tftlttft QMtroU«r i 

M.   tetto ocfttroUtr 
i 

!••   X*v*l eontroUtr ~ 
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Ahlborr. Indirect; Heating "..tri"! izt-r (IKS) 

1. R»v »ilk tank 

2. FuftF 

3. Rtfen»r»tive section 

W. Heating lection 

5. PUt« holding ttetion 
6. BHKg#nlz«r 

7« tfein water cool« 

8. Vtcuu» etanber 

U. Sot unter hentiag ••«tin» 
13. tU«B touting ttetlen 

13. Cooler 

1*. Vacui» ebtnber 



1 
h ~ 

Alfa-Laval Indirect Having St.eriliîer (Theraodula) 

Ir^j^Ljpg IMr« 

X. Centrifugai m 

1« JM-MXTOIAI 

it. Cwr ifu«al ywf 
§. riiAl boater 
€. Aaaytie cooler 
f« ¿t*ptic hoofuigcr 
8* Àaaptic timi ««oler 
9. Flov-dir«rifoo **&** 



APV 'Jltraauutic Sterilizer 

2» 

o. 

?• 

§. 

10. 

lêlinri ts&ln 

Holding •••§•! 

IT« tMtioM 

:ÌTt »tction 

Final b«atint taction 
Flow div«r«i<» vtlv« 

V* t«r eooUni ••«tion 
Wattr cor Un« Mctioö 

í inai otu.in« section 

ài 

SÌ 
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Cb«TjMBw«n Indirect Tubular Aseptic Procedine Sy«t<» (Uniti»») 

I 

i 

fe   '       '   ~~ 

i Fftt*ffATIft "\ 

Jt-1 tfr — „•   »   ,        », 

MtAff* ) I 

1M 

*. 
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Sordi Steriplate 

1. BW >Htl tM& 
». tivx rti«B«rfttiv« ••ctioa 

3. tteoafl rvftfurtti?« âtetio» 
k. Boaoftnitcr 

*. Third rt§tatrati¥» Motion 
6. Ttfbultr boldiaf «#ction 

T. Fin»! teatiat t-ttle» 
1. U—,% (HHhnBftr 

*. »©v dirwtion y«lrt 
10. VM«r-eoolifif tsetion 
U. têemn to-ttrt&er 
18. Water tjaetor 
13. Nftt«r-cooliaf ••cti©» 



rtc-^k Stfrid-*! 

1. Float controlled balance tank 
2. Centrifugal puap 
3. Circuit ittrilir^r 
I*. ftecuperative pii..^atifti/-Cûlir.g geo 'OB 

5. gcaofeniser 
é. Sterili «Ìa§ taction 
?. Cooling section 
6. Claming aoetion 
9« Hotwn cooler 
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Figure a.    Triple tube iwftt exchanger 

R»f«ner»tit*: NMtcr «si cooler: 
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figón 3« 
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Figur« 6. 
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