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UNIT 1.
Text A. FOOD PROCESSING HISTORY

1. the or ial R ia' uivalents. - .

1. foodprocesslng a) COXpaHATL NPOAYKTLI MUTaRUA -

2. to lose nutrients b) noasepratbcs ocoGoit 0Gpabotre

3. food spoilage . © C) TepsTh NUTaTeNbHbIE BEWeCTBa

4, to preserve food d) nmueBan NpOMBILLNEHHOCTD; TeX-
‘ : Honoms npouaaonma LeBbIX
o * MPOAYKTOB . ‘

§. to delay deterioration : e) 3amepmATL nopwy - .

6. to undergo special treatment ‘ f) rnopya npoAyXTOB MUTaHMA

7. to take measures g) maccoBoe npouaaoncm

8. smoked meat -. h) xotcepsany ‘

9. steaming 1) eKycCTBEHHbIA meumenbmxapa

10. fermenting i) nacrepuaayus

11. fo remove moisture k) ycosepuiencTaosattoe obopyroBa-

: : S Hee

12.tospoll - . oo l) cybrMMaLVOHHas Cywka -

13. canning m) RPUHUMATL MEepbi

14.tin can n) Opokexve

-15. mass-producing vt 0) YRANSTH XUAKOCTD

16. pasteurization : p) KOHCepBupoBaHue

17. freeze drying Q) MOpTUTLCA

18. refined machinery 1) wectanas Danxa

19; artificial sweetener .. . - 8) .o6pabotka napom

20. preservative t) KonyeHoe maco, . -

2. Read and translate the text

FOOD PROCESSING HISTORY SR

‘ Farmers grow frults and vegetables and fatten livestock. What happens between the time

food (eaves the farm and the time it Is eaten at the table? Like all living things, the plants and
animals that become food contain tiny organisms called microorganisms. Living, healthy plants
and animals automatically control most of these microorganisms. But when the plants and an-
imals are killed, the organisms begin fo multiply, causing the food to lose flavor and change in
color and texture. Just as important, food loses the nutrients that are necessary to build and
replenish human bodies. All these changes in the food are what people refer to as food spoi-
lage. To keep the food from spoiling, it is preserved.

Raw fruits and vegetables and uncooked meat are preserved by cold storage or refrigera-
tion. The cold temperature inside the cold-storage compartment or refrigerator slows down the
microorganisms and delays deterioration. But cold storage and refrigeration will preserve raw
foods for a few weeks at most. If foods are to be preserved for longer periods, they must un-
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dergo special treatments such as freezing or heating. The soience of preservmg foods for more
than a few days is called food processing. i
Human beings have always taken some measures to preserve food Food prooessmg dates.

back to the prehistoric age: around 500,000 BC Neanderthals discovered fire and noticed that -

cooked and smoked meat lasted longer than raw meat. Prehistoric crude processing included
various types of cooking, such as over fire; smoking,:steaming;:fermenting, sun drying and
preserving with salt. Anclent people leamed to Jeave animal flesh, fruits and vegetables in the
sun and wind to remove moisture. Since microorganisms need water to-grow, drying the food
slows the rate at which it spoils, Salt-preservation was especially common for foods that con-
stituted warriors’ and sailors’ diets, until the introduction of canning methods. Evidence for the
existence of these methods can be found in the writings of the ancient Greek, Egyptian and
Roman civilizations as well as arohaeological evidence from Europe, North and South America
and Asia.

These crude prooessing techniques remained essentially: the same until the advent of the
Industrial Revolution. In 1809 Nicolas Appert developed the canning process to supply food to
the French army, which eventually led to canning in tins by Peter Durand in 1810, The United
States patented the process:in 1815 and began.mass-producing tin cans in 1847. in 1861,
Louis Pasteur discovered that heating foods before sealing dremdestroyed harmful-microor-
ganisms - the process became known as "pasteurization.” Freeze. drying techniques were
used in the early 1900s In France, followed by the lnvention of a deep-freezing method by an
American, Clarence Birdseye, in 1920. -

The mass production of foods through modem processing methods evolved from induslna-
lization, which led to factories, refined machinery, and:breakthrough scientific discoveries in
biotechnology. Mass transportation and the invention of refﬂgeratron made it possibleto deliver .
processed foods across continents. - -

In the early 20% century, change In food habits of the consumers furthered Ihe development
of food processing with advancements such as spray drying, juice concentrates; freeze drying
and the Introduction of artificial sweeteners, colourants, and: preservatives. In the:late 20%.
century products including dried. Instant soups reconstituted frurt jurces and 'ready to-eat”
products were developed.

There are over 18,000 different food items in today's supermarkets which are processed to
a greater or lesser degree, and thousands of new products are infroduced each year. Inven-
tions In food processing and food storage have not only changed what we eat. They have
changed how we live. Once thére was a world without canned, pasteurized frozen, and genet-
ically modified food stocked floor to cerling in supermarkets Can you |magme that?

3, Find in the text English o alents to the followrn word-combinatrons
Bhlpalwvsats cppyml Y OBOLM - SR

KOPMYTL IOMAWHHIT CKOT Ha Y6OR.

NONORHATL 3anachl.TeNa Yenoseka ™ =

NPeNATCTBOBATL NOpue NPOAYKTOB NUTaHUA

COXPaHATD C NOMOILBIO 3aMOPXNMABAHMS -+ i

HayKa O XpaHeHUN NPOAYKTOB NUTaHMA -~ -7

NOABJIATLCA B nepeoﬁbmrue apenerra -

rpy6an obpaborka = - .
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;- -9, ¥ COCTaBASTD Yen-NbOo paLyoH NUTaHNs
10. HacTynneHue NpOMbILLNIEHHONA PEBOSTIOLM
. 11.; paspaboTarb NPOLECC KOHCEPBUPOBAHHA -
:-12.- Ha4yaTb MaccoR0e NPOU3BOACTBO Koucepebl“
:+13.. paspylaTs BpegHLIE MYKDOOPraHUaMbl -~ - 1. v o
214; MCNONb30BaTL METOAL! CyGNUMALIMOHHOR CYI.UKM
-18. :uaoﬁpereuue MeTo/1a ry6okoit 3aMopo3ky -
#::16. M3MEHEHUe 0COBEHHOCTEN MUTaHMA = . -
- 17. BHeppeHUe UCKYCCTBEHHBIX KpacuTened:
118" Cyxo# CynoBo# KOHLIEHTpaT. ‘
+~19.-BOCCTAHOBNEHHBIA COK R
20 ro'roeblll K ynotpebneHuio npoaykT v

.- 4. Fillin the gaps according to thetext. .-~ -
.<7All negative changes in the food are what people refer to as

* To keep the food from spoifing, it .
- The science of preserving foods for more than a few days ls called
---Food processing dates back to .. L
: Prehrstorfc crude processing mcluded various types of
... was especially common for foods that constituted warriors and sailors’ diets.
ln 1809 Nicolas Appert developed .... to supply food to troops In the French army.
~ 8510 1861, LOU!S Pasteur dnscovered that foods before sealnng them destroyed harmful
mlcroorganisms . _ 7
29, In1920 Clarence Blrdseye invented -
~ 10. ... of foods through modem processing methods evolwed from mdustnalrzatron

» 15, Say whether the following statements are true or false In relatron to the mformath

in the text. If you think the statement is false, change it to make it true. . -
» {.:The science of preserving foods for more than a few days is called food processing.

2. Human beings have quite recently started to take sonie measures to preserve food.
.- 3: Prehistoric crude " processing included various types of cooking, such as over fire,
smokmg, steaming, fermenting; sun drying and preserving with salt. - -

:-4; Since mlcroorganlsms don’t need any water to grow drymg increases the rate at which
food spoils. .- S

5. Salt-preservatlon wasn't common for foods that oonstrtuted warriors' and sarlors diets.

6. Prooessmg techmques remamed essentlally the same untrl the advent of the lndustnal
Revolu’uon s : : :

~T.In 1809 Nlcolas Appert developed the cannlng process

8. The United States began mass-producing instant soups in 1847 e

-9. Louis Pasteur dlscovered that heatmg foods before sealmg them destroyed useful micro-
organisms. i ‘o

10."Mass productlon made it possrble to deliver processed foods across contrnents

11. Change in food habits of the consumers furthered the development of food processing.

NQ?#&&?




- 6. Answer the followlng guestions.
Why is it necessary fo preserve food? .

What is food processing? -

When did peaple start preservlng theu' food? .

What methods did prehistoric crude food processing mclude? i
Why did ancient people leave animai flesh, fruits and vegetables in lhe sun and wmd? '
~ Where can the evidence for the existence of crude food processing methods be found?
What discoveries were made in the area of food processing in the-19% century? -
What further advancements were made in the early 20% century?. -

What new products were developed in the late 20‘~h century?

©ONOO S WM S

1, Speak on the followmg mmts.
1. The necessity of food preservation.

- 2 Crude food processing methods.
3. The inventions in food processing.

TextB.
1. Read and fransiate the text

NICOLAS APPERT... o A

Nicolas Appert was born in Franoe in 1749, The son of an |nn-keeper he recelved no formal
education. He had an interest in food preservation and, at an early:age; leamed-how to brew
beer and pickle foods. Appert served an apprenticeship.as-a chef at:the Palais Royal Hotel in
Chalons, France. In 1780, he moved to Parls, where he excelled as a oontectloner delightmg
customers with his deliclous pastries and candies. . R

During the late eighteenth century, Napoleon Bonaparte expanded hls quest to oonquer the
world. As French troops invaded neighboring ‘countries, it soon became apparent to the gov-
emment that world conquest would not be within its grasp without the ability to carry foods for
an extended time without spoilage. The executive branch; known as the Directory, offered a
prize of 12,000 francs to anyane who could develop a practlcal means of preservlng food for
the army during its long forays.

Appert began a fourteen-year quest, determined to win the prize. Chemlstry at thls tlme was
a litde known science and there was virtually no knowledge of bacteriology. Appert's experi-
ments on the preservation of meat and vegetables for winter use was conducted through trial-
and-error. He had little reference on.which to rely since there was only one published work on
food preservation through sterilization, written by Lazzaro Spallanzani (1729-1799). Appert
based his process on heating foods to temperatures in excess of 100°C.; the temperature at
which water boils. To do this, Appert used an autoclave, a dewoe that uses steam under ex-
treme pressure to sterilize foods.

In 1804, Appert opened the world's first canning factory in the French town ot Massy. south
of Paris. By 1809, he had succeeded in preservmg certain foods and presented his findings to
the government.

The entire process was time consuming, taking about five hours to eomplete the stenllza-
tion. it involved placing food in glass betties, loosely stopped with corks and immersing them In
hot water. Once the bottfes were heated, they were removed and sealed tightly with corks and
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sealing wax, then reinforced with wire. Appert demonstrated that this process would keep food
from spoiling for extended periods of time, provrded the seals were not broken, It was used to
preserve soups, meats, vedjetables, juices, various dairy products, jams, jellies, and syrups.

- Atthough Appert could never explain why his food preservahon prooess succeeded he s, nev-
erlheless. credited with being the father of canning. -

- Appert used his winnings to finance his canning faclnry at Massy, whlch continued to oper-
ate for another. 123 years, until 1933. When canned foods were studled in England, it became
apparent that glass bottles posed a problem because of breakage. Twelve years later, Appert
advanced his process from the use of glass jars to cylindrical tin-plated steel cans, This i inno-
vation increased the portability of food for both the British and French military.

In addition to perfecting the autoclave, Appert was responsible for numerous inventions, in-
duding the bouillon cube. He also devised a method for extracting gelatin from bones without
using acid. Despite his success in the field of food preservation and the recognition he re-
ceived from his govemment, Appert died in poverly on June 3, 1841'in Massy, France. He was
buried in a common grave.

2. Answer the following questions.

1. When was Nicolas Appertbom?

2. What education did he receive? -

3. Why did it become necessary to develop a practrcal means of preserving food dunng
the late 180 century? . -~

- 4. How long did it take Appert to suoceed in hns quest?. -

-5, On what did he base his process of preserving food?

~'6."What plece of equipment did Appert use for heating goods?

7. What stages did Appert’s food preserving process include?
= . 8. Could Appert explain why his food preservatron process succeeded?
+ .9,::What did Appert use his winnings for? :

i 10.- How long did Appert’s canning factory contmue to operate?
<+ 11;:What: Apperl’s mnovatlon increased the portabillty of food for both the British and
French military?-::

12 What Inventions were made by Appem

unrr 2 )
Text A. FOOD PROCESSING :
" Before reading the text Ieam tha tg!ms used in the text: - ‘
: mechamcal transport equrpment -ofopynosaHue Ann aBTOMaTUYECKOTO NepemMeLenns -
pump — Hacoc -
-pipe —~ Tpyba, prﬁonposon
./ ivalve ~ Kr1ana, BeHTHIb, aansmma
pallet — nanner, noggoH T
-silo - GyHkep ans XpaHeHns
vat ~ 6aK, UMCTepHa; YaH i+ P
* vessel - - pesepayap; cocyn; 6annou, KaMepa
8




tank - Gak; pesepeyap; UHCTEpHa; BaHH ..

size reduction equipment —oﬁopynosauue [N U3MesTEHeHNn
slicer - nomTepesanshas MawmHa -

dicer - MaWVHA AN Hape3aHns (nponyms) ] d)opue Ky6ios -
meat grinder - macopybka = -

cutter - pesanbHoe yeipoiicTso, «yrrep

crushing equipment — apo6unstioe obopypoBaHme

grinding equipment - nomonkHoe oﬁopygosaHue

crusher — ApoGunka

mill -MenbHULa, BanbLOBLIi CTAHOK

pulper - mynLhep

grinder ~ pasManbIBaioLLan MaLlMHa, BOSIMOK LnndoBanbHOM MaLLIMHbI
disintegrator - neauHTerpartop, UaMenbuMTEnD, npoﬁvmxa

aftritor - ucTuparens, Menbhuya

homogenlzatson equnpment 060pyA0BaHNE A TOMOTERU3aLMM
colioid mill — konnougHas menbhuya -

homogenizer - roMoreHu3arop

mixing equipment ~ cmecurenstioe ofopyaoBakme

forming equipment - oGopy,aoaaHue ans (popmoaauvm

agitated tank - yaH ¢ mewankoit - :
extruder ~ sxcTpyaep, npece S : -
mechanical separation equlpment osopynoaauue Ana MEXaHHEecKoro pasnenwm S
NMLLeBLIX cpen Y.
SCTeen —poXoT, CHTO, pelleTo

trommel — 6apaGatHbIA [POXOT-

sifter — pacces -

separator — cenaparop

sedimentation tank — 6ax-orcrov7muk

heat transfer equipment — oﬁopynosauue Al'lﬂ Tennonepenaqu Tenn006meuuoe L
obopypoBanue

heat exchanger-TennooGMenHuK -

evaporator - 3anoparop, ucnapuTent; sbinapHoit annapar

dehydration equipment - osopy.qoaaﬂue ANA Cytxm

dryer - cywmnbHan kamepa, CyWhnbHbIA wrkad. .

refrigeration and freezlng equipment -~ o6opyfaosanme ans 3amopa>maanua
freezer — MOPO3UNLHLI aNnapar, MOPO3UNbHas kaMepa, thpnaep

mass transfer equlpment -060pynoBaHMe ANS MacCOOOMEHHBIX npoueccos

pot still - neperoHhbii ky6

distiflation column ~ QUCTMANALIMOHHER KONOHHA, NEperoHHan KonoHHa
packaging equipment — 0GopyaoBaHie [N ynakoBky * ,

filler -posarop, HanoNHUTENLHAA MALMHA, HANONHUTENL HAYMHOK

capper —yKyropoyHas MaluMHa, 3aKkaTouHast MaiuHa :

wrapper ~ MallHa fins 3aBepThIBaHUA U3genvii



2. Match the phrases below with the aggrggrlate Russian Qulvalents .

1. to transform raw ingredients into food ) paauooGpasmeBnuTaHun
" 2. long shelf-ife food products . . ... . b) TexHonoms coxpaeHus npoaykTos
C 7 mumamus
3. variety in the diet C) TMnOBO# Npotiecc
4, to inhibit changes ) o6opynosauue TIVLLIEBBIX NPOU3BOACTB
5. preservation technique :'e) MOMNHbI KOHTPONb
6. food processing equipment " f) NpOMBOACTBEHHbIE 3aTPATLI
7. unit operation ' g) nepepababiBaTb CbIpbe B NPOAYKTHI
: . * MUTaHMA
8. full scale control ... . h) npomyxtbl gnuTensHOro Cpoka xpaHeHua
9. manufacturing process .. . I) . xpakienue Ha cuiage
10. processing costs ")) saMennsiTh M3MEHEHUA
11. change-over o k) npoussoncTBenHbIA npoLecc
12. warehousing N |} nepeHanasxa (cTaHka), 3aMeHa

3. translate the text. o ,
" FOOD PROCESSING

Food processing is the set of methods and techniques used to transform raw ingredients in-
to food or to transform food into other forms for consumption by humans or animals. Food
processing typically takes clean, harvested- crops or animal products and uses these to pro-
duce attractive, marketable and often long shelf-life food products.

The aims of the food processing today, as in the past, are fourfold:

1. To extend the period during which food remains wholesome (the she!f life) by preserva-
tion techniques which inhibit microbiological or biochemical changes and thus allow time for
distribution, sales and home storage.

2, To increase variety In the diet by providing a range of attractive flavours, colours, aromas
and textures in food (collectively known as eating quality). A related aim is to change the form
of the food to allow further processing (for example the milling of grains to flour).

3. To provide the nutrients required for health (termed nutritional quality of a food).

4. To generate income for the manufacturing company.

Each of these aims exists to a greater:or lesser extent in all food production, but the
processing of a given product may emphasize some more than others. For example, frozen
vegetables are intended to have sensory and nutritional qualities that are as close as possible
to the fresh product, but with a shelf life of several months instead of a few days or weeks. The
main purpose of freezing is therefore to preserve the food. in oonhast, sugar oonfectuonery and
snack foods are intended to provide variety In the diet.

Food processing equipment is indispensable component of food processlng It has arole to
play in almost all steps in the food processing chain: it is used for slicing, cutting, chopping,
stuffing, blending, grlnding, crushing, extracting, separating, mixing, freezing, packaging, etc.

All food processing equipment can be classmed accordmg to the baslc unit operations it
performs: .

mechanical transport equipment, such as pumps electnc motors pipes, valves and
conveyers
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- o homogenization equrpment 'such'as oollord ‘mills, homogenlze

+ heat transfer equipment, such as heat exchangers ovens fryers, heaters
‘ Ievaporatlon equment ‘such as evaporators -

food storage equipment, such as pallets, bags, bins, sllos, vats, vessels, tanks

mechanlcal processing and separahon equipment

¥ o™ size reduction equipment:
« cutting equipment, such as sl'rcers Idrcers meat grinders.

= cfushing and grinding equrpment such as crushers mills pulpers, 9nnd»

ers, disintegrators, attritors - i

o mixing and forming equrpment, such as agit&d tanks lndustnal mixers; exlruders
mechanical separation equipment - - N
o Solid/solid separatron equipment, such as screens, trommels, sifters, separators
o solld/quuld ‘such as screens, sedimentation tanks, filters, centrifuges; pmses
separators

dehydration equipment, such as dryers T
thermal processing equipment, such as sterilizers, heat exchangers
refrigeration and freezing equipment, such as oompressors condensers, heatex-

_changers, refrigerators, freezers

mass transfer equipment, sich as oot stills, drstrllatron columns dryers e
food packaging equipment, such as filers, cappers, wrappers

Much of today's food processing equrpment is versatile and user| fnendly It oﬁers possrbilrty
of full scale control over manufacturing process’ ‘which results in educrng processlng costs,
enables rapld change-overs and Improves product quality. Mu:roproceseors are widely and al
most unlversally used to control food processing equipment. ° The entire food manulacturlng
process, from reception of materials, through processing and packaglng to warehouslng,
be automated

3559".'“9’5"‘:"‘5"!\’.—‘

[ G Y
N -

Find In the text English equivalents to the followmg word-r:omhrnations=

psm MeTOAOB u TGXHOIIOI’MM

NPOAsIEBaTH NEPUOA, ‘ y
OCTaBaATLCA NIONE3HLIM ANA 3nopoaba

MPOM3BO/TL NPOAYKTEI C ANATENLHBIM CPOKOM XpaHEHNA
ANTaTensHbie BELECTBa, HeobXoguMble A 3A0p08b9
CEHCOPHbLIE ¥ MMTATeNIbHLIE KavecTBa
npe/ocTaBnATh pasHoobpadne 8 nwraHuu
KNaccMUMPOBATLCA B COOTBETCTBUN C treu—rwr60
coBpemenHoe 0Gopyposanme an.lleBle NpON3BOACTS

. YROGHLIA st nonbaosarenss . .,

. MIONHBIA KOHTPOITL npouecca npovraaonc'rea

. Cokpatyar, NPON3BOAICTBEHHBIE satparbi

. [1aBatb BOMONHOCTD BbICTPOil neperranap,m
. ynydiuarh KayecTso Tosapa
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5. Here is a list of the food processing aims. In each sentence the main verb has
been omitted. Fill in the blanks from the words glven .

1. Food processing .. unpalatable or unacoeptable raw matenals rnto attractrve and de-
sirable products. P

. 2., Food processing .. the period durlng whrch food remarns wholesome.
‘ Food processing ... variety In the diet, B
Food processing ... & range of attractrve ﬂavours oolours, aromas and textures in food.
Food processing ... the. nutrients requlred for health.
Prommg foods . income for the manufacturing company.

9’.‘":‘*9’

‘to Increase to transfonn to generate to extend ,_ _to_proyide(xi)

6. Say whether the following statements are true or false in relation to the informa-
tion in the text. Iif you think the statement Is false, change it to make it true.

1. Food processing can transform unpalatable or unacceptable raw materials info attrac-
tive and desirable products. .
2. The aim of the: food processing is to shorten the penod during which food remains
wholesome ‘
3. Food processmg provides a range of attractrve ﬂavours colours, aromas and textures
in food.
-4, Food processrng equipment Is indrspensable oomponenl of food processing
5 LAl food processing equipment can be classifiéd according to its size,
6. Mechamcal transport equipment rncludes such pieces. of equipment as crushers, mills,
pulpers, gnnders, drsrntegrators attntors
. T. Heat transfer equrpment is made up. of such preces of equrpment as heat exchangers,
ovens, fryers, heaters. :
8. Mechanical processing equrpment can be subdivided into three groups: size reduclron
equipment, homogenrzation equipment and mixing and  forming equrpment .
9. Microprocessors are farely used to control food processing equipment.
10. Full scale control over manufacturing process helps reduce processing costs, enables
rapid change-overs and improves product qualily.

7. Answer the following guestrons
1. What do you understand by the term food prooesslng?

2. What does food processing deal with?-
3. What are common food processing technrques?
4. What are the aims of food processing today?
‘5. Are these aims equally important in all food production?
6. What role does food processing equipment play in food processrng?
7. On what basis can food processing equipment be classlﬁed?
8, What groups of food processing equrpment can be disﬁngurshed? Bring the examples of
- the pieces of equipment constituting each group.” <
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+9, Today's food processing.equipment offers possibility of full scale controf over manufac-
turing process, doesn't it?: 5 :
~-10..Is it possible to automate the entire food manufactunng process?

Speak on the fo[]gwing points

1 Food processing, its necessity and aims.
1. 2. The classification of food processing equipment.

" Text B. MATERIAL SELECT ION

Before reading the ;ext learn the terms used in the text:
: camon steel - yrnepopmerasi cranp -

© stainless steel — nepxaserotiian cTans
plastics - nnactmacca, nnacmx
- acid - kucnota
= glkali = enovb
" inhibltor ~ uHMGTOP (BelLjecTBO, 3amenna|omee xnmmecme peaxquu " 6mnomecme .
. npoueccsl) -
* passivity - NaCCUBHOCTS (BLICOKaR KOPPO3UOHHaE CTOWKOCTL Meranna)
chromium — xpom
' alloy - cnnas
welding characteristics —~ cBapouHble xapakvepucTyxu
. grade of stainless stee} — mapka Hepxcanelomeu cranu
- surfacs finish — xapakrep rosepxHocTH -
abrasive wheel — WWNUdboBANBHLIA KpYF
. glass bead — crexnsHHan apobb

LZ. ‘ad“‘and anslate the text.

MATERIAL SELECTION IN THE DESIGN OF FOOD PROCESSING EQUIPMENT

- Food processing equipment Includes equlpment for ll types of operations In the processing
of foodstuffs (vegetables, fruits, nuts, meats, poultry, fish, dairy products, grains, cereals, ba-
kery and confectionery products, beverages, and animal foods). Machinery and associated
systems for most applications are designed of special materials for hlghly samtary operation
and ease of thorough cleaning.

As you walk through a typical food processing plant you can see equlpment of varying ages,
constructed of a myriad of materials, -including carbon- steel, aluminum, stalnless-steel and
plastics.

Aluminum is a material used extensively for prooessmg equnpment. It has a very good
strength to weight ratio and is highly resistant to corrosion. Aluminum is also resistant to many
acids, but contact with alkalis causes corrosion. Although the metal can safely be used in the
presence of certain mild alkalls, with the aid of inhibitors, direct contact with alkaline sub-
stances should be-avolded. Aluminum is readily formed and welded, and due to its relative
flight weight it is considered more economical than stainless steel.
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Steel is the most common material used in manufacturing. However, plain steel has a rela-
tively weak passivity and, unprotected, it will continue to rust and corrode. Plain carbon steel
can be augmented by ‘alloying-with chromium which has a-very high tendency to passivate.
When the chromium content of steel reaches 12 to 13 percent the passivity is so good the ma-
terial will not corrode in ordinary atmospheres or in fresh:water. Such alloys are generally
called stainless steel. However, stainless stesl is not stain or rust proof. Some stainless
steels being produced have chromium as thelr sole altoyrng element but most stainless steels
also contain significant amounts of other alioying elements, The purpose of these additives is
to improve corrosion resistance of the steel or to increase its strength. -

The two most common grades of stainiess steel used in processing equipment are:

1. Type 304 - most common and versatile stainless steel. It has excellent forming and weld-
ing characteristics. It Is readily brake or roll formed into a vanety of parts for equipment. Type
304 has outstanding welding charactensttcs

2. Type 316 - contains slightly more nickel and has a better resrstance to comosion than
type 304, especially in chloride envrronments that tend to cause pitting. Type 316 Is generally
more expensive than type 304, -~ o

Itis these properties that make stainless steel the preferred metal for fabricating processing
equipment.

Stainless steels are also identified by thelr surface finishes wh|ch are produced by three ba-
sic methods:- . . :

1. Rolling between polished or textured rolfs o

2. Polishing or buffing with abrasive wheels or belts -

3. Blasting with glass beads, which produces a uniform surface

Common stainless steel finishes found-in food processing equipment are #2B, which is a
smooth, dull finish and #4, which is a general purpose polished finish. Both these finishes are-
considered smooth. Smoothness is important - crevices provide places for bacteria to growth.

3. Answer the following questions according to the text.
1. What pieces of equlpment does food processing equrpment include?
2., Why is food processing machinery designed of special materials?

What equipment can you see as you walk through a typical food processing plant?
Is aluminum used extensively for the manufacturing of food processing equipment?
- What properties does aluminum have?

‘Why is aluminum considered to be more economlcat than stamless steel?

What properttes does steal have?
8. Whatis stainless steel made of? o
9. What are the propertles of grade 304 stamless steel? O
A0, What is the dtfference between grade 304 and grade 316, stainIess steel?

11 What methods are used to produce different stainless steel surface finishes?

S-"’."P’!-“:“S-"
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UNIT3 .
Text A, FLOUR MILLING EQU#PMEM =

Before reading the tex learn the s used In the text.: ~ -
separator cenaparop L
aspirator — acnuparop R
disk separator — avckoBbit Tpuep -
scourer — 060g4Has MaLLMHaM - : RERRIOA
colour sorting machine - MalwmKa Ans copmposanua no qeew
roller mill — BanblLOBLIA CTAHOK * .

sifter - pacces . :

= - degerminator - nerepmuuatop, omenmenb 3aponb|ma (aepHa)

. middfings purifier - cuToBeeuHas MalunHa s AYHCTOB ¥ MENKUX xpynox
reduction rolfer mill ~ pasmonbubm Banbuoabm CTaHOK :

1. gradlng a) oTBONaXWBaHMG - :

2. purifying T ~+ 1 b) nomon - - e

3. conditioning : C) COpTMpOBaHMUE,; xanuspoaauue

4. grinding - : d)- NOCTOPOHHSAR NPUMeCh -~~~

5. to pass through ’ - ) noMmeLaTh, paMeLtaTs, knacts

6. screen . : e Bblcymeanunaqempnq)yre

7. foreign matter - ' g) ouuctka - - =

8. indentaon . - : h): ynanam, nepenemm

9. toremove ' ' i) spamjarbes - i S
. 10. to place - j) perynupoearb, aaczpausam,mmﬂm
11. torevolve : S npoceBaTnCca .
12. spun dry - ' 1) MANLHLIA BanUK

13. bran m) BbieMKa; yryGnexue; 3a3y6puna
14. fo adjust . n) OTAENsiTb, OTCOBAUHATL :

15. mate : 0) napHasl aeTanb '

18. spiral groove ’ p) - Aob6aensth

17. corrugated roller : q) otpybu (tBepaas obonouka 3epna)
18. breaking roller 1) BMHTOBas KaHaBka

19. fo detach .. 8) pudnensli Baney

20. toadd © = . f) peweTka; cuto
2. Read and translate the text.
FLOUR MILLING EQUIPMENT :
Flour is a finely ground powder prepared from grain or other starchy plant foods and used in
baking. Although most fiour is made from wheat, it can also be made from badey, buckwheat
corn, oats, peanuts, potatoes, soybeans, rice, and rye. e
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Flour manufacture involves grading the wheat, purifying the wheat, conditioning the wheat,
preparing the wheat for grlndmg, grinding the wheat, processing the fiour.

1. Wheat is received 3t the flour mill and inspected: Samples of wheat are taken for physi-
cal and chemical analysis. The wheat Is graded based on several factors, the most important
of which is the protein content.: »

2. Before wheat can be gmund into ﬂour it must be fnee of forelgn matter This requires
several different cleaning processes.

3. The first device used to purify wheat is known as a separator. This machine passes the
wheat over a series of metal screens. The wheat and other small parbcles pass through the
screen while large objects such as sticks and rocks are removed.

4. The wheat next passes through an aspirator. This device works Iike a vacuum cleaner.
The aspirator sucks up foreign matter which is Iighter than the wheat and removes it,

5. Other foreign objects are removed in various ways. A disk separator, moves the wheat
over a series of disks with indentations that collect objects the size of a grain of wheat. Smaller
or larger objects pass over the disks and are removed. -

- 6.. Other methods used to purify wheat include magnets to remove small pieces of metal,
- scourers to scrape off dirt and hair, and electmmc colour sorting machines to remove material
which is not the same colour as wheat.

7. The purified wheat Is washed in wann water and placed in a centrifuge to be spun dry.
During this process any remaining foreign matter is washed away.

8. The moisture content of the-wheat must now be conirolled to allow the outer layer of
bran to be removed efficiently during grinding. This process is known as conditioning.

9. Cold conditioning involves soaking the wheat in cold water for one to three days. Warm
conditioning involves soaking the wheat in water at a temperature of 46°C for 60-90 minutes
and letting it rest for one day. Instead of water, wheat may also be conditioned with steam at
various temperatures and pressures for.various amounts of time.

10. Wheat of different grades and molstures is blended together to obtain a batch of wheat
with the characteristics necessary to make the kind of flour being manufactured.

11. The clean, wetted graln Is first ground on a series of roller mills
(Fig.1) to remove the bran. A roller mill consists of two or more steel
cylinders that revolve in opposite directions. One cylinder revolves at a

" slower speed than its mate. The grain passes through a space between
the cylinders. The space can be adjusted to remove more or less ma-
terial. Spiral grooves in-the face of the cylinder allow the roller mill to
act much like a giant shears, or scissors, cutting away.the outer bran
coat from the endosperm. The endosperm is also cut into chunks in
these corrugated, or breaking, rollers. The grain must pass through five
or more of these roller mills before the bran is completely removed. lf
degerminators are not used, the germ is detached by the breakmg rolls; -

Flg 1 roller mill

12. Between each roller mill passage, the gmund grain is sifted. A sifter is a large rectangu-
lar box that rotates in a horizontal circle at high speeds. Thesifter separates the ground grain
into several products according to thelr size. The large-size material is sent to the next set of
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+ breaking roller mills for further bran removal, The rntermedrate-slze matenal called mrddllngs
- rs sent to purifiers. Flour is the finest product that is removed.
“= 13, The middlings purifier is another sifter witha shaking motion. lt moves the mlddlrngs
.f‘over a vibrating screen. Air is blown up through the screen to remove the Irghter preces of - -
bran The purified middiings move to the reduction roller mills. : :
-~ 14 The reduction roller mills are similar to'the breaking roller mills but have smooth surface
cylinders The reduction roller mills are adjusted to reduce the granutar middlings gradually into
white flour.After each reduction rofler mill;-the ground material goes to a sifter that removes
the flour produced by that roller mill and sends the larger-size middlings to another set of re- -
= duction roller mills. It requires 13 or more separate reduction grinding and sifting operations
" before the middlings are reduced to flour. These sifters are made of metal wire when the flour
Is coarse, but are made of nylon or silk when the flour is fine; By separating and regrinding the
fiour, several different grades of flour are produced at the same trme These are oomblned as
needed to produce the desired final products. -~ <.~
+15, Small amounts of bleaching agents and oxldlzlng agents are usually added to the flour
afler milling. Vitamins and minerals can be added to produce enriched flour. The flour is ma-
tured for one or two months and then rt is packed lnto bags

Frnd in the text Englrsh eguwalente to the !ollowrng word-combrnations

COpTMPOBATH NO Hecxonbxvrm npuar-raxau el
. pasMarbiBatb B Myky - ’

. OHMLLIATL NueHMLY _ S

. MPOCEMBATE Yepe3 PAJ METANTMHECKHX CHT -

. - cobuparb NpeAMeTHI paameponr C ekt 3epuo
. - TIOMeaTb B UBHTPUAYTY ST

©1 7. cMbiBaTh OCTaBILMECHA npmeou

- 8. afbbexTBHO yAANATH

. BKITHOYATb 3aMa4vBaHme NLeHMLb!

. MLIEHAL@ Pa3MUYHbIX COPTOB

. NAPTUR NeHWLL! C HEOBXOAMMLIMY CBOVCTRAMM

. OTRENATHL OTPYOU (HapyWHyio 0GonouKy 3epHa)

. BPAWATLCA B NPOTUBONONOXHbLIX HAMPABNIEHUAX
14. npocTpaHCcTBO MOXET BbiTh OTperynupoBako -

15. pasManniBath B KpymHylo prnxy

16. Monovoe 3epHO :

17. pa3jienATL B COOTBETCTBMM C pasMepoM -

18. M3roTaBNMBATLCA M3 METANIVECKO NPOBONOKA
19. poGaenAT, 0TGEAMBAIOL S BEL(ECTBO

20. sui3peBats B TeweHve 1-2 Mecsiles

: 5. In each sentence the main verb has been omitted. Fill i rn the blanks from the word
- diven. (Some sentences are active, and some are passive.) . . : .

1. A separator ... the wheat over a series of metal screens.
2. An aspirator ... foreign matter which is ||ghter than the wheat and d removes 1:,

- h N
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- 3.-A disk separator moves the wheat over a series of dlsks wlth indentabons that . objects
thesnzeofawheatgraln S SRR

- 4,-Magnets ...-small pi&ces of metal

.- 5. Scourers ... dirt. .- . - : :

* 6. A roller mill ... two steel cylmders that revol ve in opposate dlections S

-+7. Spiral grooves in the face of the cylinder-.,::the roller mill to act much ke a g:ant shears.

- 8. The middlings purifier ... the middiings over.a vibrating screen. - - .

--9,:Middlings ... into flour by pairs of large; smooth metal rollers: -

10 Sleves of nylon or snlk when the ﬂour |s ﬁne .

to suck up to consnst of to pass to scrap ofl to collect
tognnd - tomake - -+ toallow tomove - toremove L

6. Say whether the following .statemente are true or false in relwon to the mformatio

in the text. If you think the statement Is false, change it to make it true. -
- -1. Separators and aspirators are the devices used to grade wheat accordmg to its size.

2. Aspirators work like a vacuum cleaner.” @ . - -

3. Electronic colour sortmg machlnes remove matenal whlch is not the same colour as
-WhEEt. s,
. 4. The clean, wetted graln is tlrst ground ona senes of separators to remove the bran.

5. A roller mill consists of two or more steel cylinders that revolve in the same dlrec’uons

6. The space between roller mifl cylmders Is rigidly fixed.

1. A sifter is a large oval box that rotates in a horizontal circle at high speeds

8. Air is blown up through the purifier screen to remove the lighter pieces of bran.

9. The reduction roller mills have corrugated surface cylinders. .

10. A sifter removes the produced flour and sends the. larger-suze mlddlmgs fo another set
of reductlon roller mills.

7 Anewer the lollowmg guesttons
1.What devices are used to- purify wheat? How- do they remove forengn matters from

wheat? .
2. What is conditioning? :
3. What plece of equipment removes the bran’-’ LT
4. What components does a roller mill consistof? - ..~ .-
5. What component allows the roffer milf to cut away the outer bran coat?
6. What s a sifter? What function does a sifter perform in flour milling?
7. What is a middling purifier? What tasks does it perform? - -*-
8. What device reduces the granular middlings gradually into white flour?
9, What is the design difference between reduction rollers and roller mills? -
10 What matenals can srtters be made of?

8 g oak on the followm nts S
1.:- The removal of foreign matters from wheat
2. The devices used in flour milling.
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-»Text B. SORTING EQUIPMENT

1 Before reading the text team the terms used in the text'
- sorting ~ kanubpoBaHe (paanenetue Ha Ipynne! no dopme U uacoe) copmposaHue

-(pasfienexue Ha Ipynnbl N0 KaYecTBY U CTENEHN 3penocm)
- disc sorter — auckoeoe kanubpoBo4HOE YCTPOMCTBO - -
" beit-and-roller sorter — — BanwKo-NEHTO4HoE KanuGpoBouHoe ycrpoucmo
- size sorting — kanuGposaKKe No pasMepy, COPTMPOBaHNE NO pasmepy
. §creen, sieve — cuTo, KannGposoYHan pauxa
 aperture — 0TBEPCTHE, AMeiika - .
+fixed aperture - (puxcupoeaunoe oraepcrue ]
* variable-aperture — perynupyemoe oTBepCTHe, oraepcme nepeuermoro ceveHus
- drum screen - 6apabanHbie kannbpylolLas MaLuHa ;:
mesh cylrnder xanmbpyroupit qumunp ¢ o'reepcmauu
.diverging roller — crynemamn BAWK- : S
-Cable—Tpoc .. :
feltlined conveyor belt oﬁmuu sounoxou nemoquuu rpancnoprep
image processing - 06paboTka usobpaxeHui .
. pre-programmed specifications- npeasapuTento 3anporpauuuposaunun napamerpbr ,
electronic template - anexTponnbifi obpasey; . . -
programmable logic oontroller- nporpauuupyeuoe nomqecxoe ynpasmomee ycrpoucroo
cell ~ choToanemeHT _
voltage - 3NeKTPUHECKHH cun-ran
-electronically controlled air jet - Boa,u,yr.uubwr 3x<errmp C SNEKTPOHHLIM YIipaBRcHUeM
- chute - nuTaOWWA NOTOK .- . ., v
fining material - marepuan oﬁnuuosm
.blast of compressed air - ¢Tpys cxatoro aoanyxa
- weight sorting ~ kanu6poBka no secy. -
‘slatted conveyor — koHBeilep c cerqarou NeHTol -
ccounterbalanced arms - ABynreui pbrqar (c yaweuxoi Becos Ha onHou nneqe K-
fnpomeoaecom Ha Apyrou) R

2. Read and translate the text. :
S SORTING EQUIPMENT o
Somng is cartled out on the basls of individual physical proper’ues It should be employed as

" early as possible to ensure a uniform product for subsequent processrng The four mam physi-

- cal properties used to sort foods are size; shape, weight and colour. -
", The shape of some foods is important in determining their surtablhty for prooe smg For ex-

: ;ample for economical: peelmg, potatoes should have a uniform oval or round shape without
- protuberance, Shape sorting Is aooomplrshed either manually or mechamcally (for example the
<. belt-and-rofler sorter, or the disc sorter ) or.by image processing. -

+: Size sorting (termed sieving or screening) is the separation ¢ of sohoe into two or more frac-
fions on the basis of differences in-size. Screens with either fixed or variable apertures are

- used for size sorting. The screen may be statlonary or, more common'ly rotating or:vibrating.
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Fixed aperture screens. Two common types of fixed aperture screen are the flat bed screen
(or sieve) and the drum screen (rotary screen-or reel). The multideck flat bed screen has a
number of inclined or hofizontal mesh screens, which have aperture sizes from 20 _m to 125
mm,-stacked inside a vibrating frame. Food particles that are smaller than the screen apertures
. pass through under gravity until they reach a screen with an aperture size that retains them.
Thesetypesofsueenarevndelyusedforsomngdryfoods forexample ﬂour sugar and
spices. o
Drum screen are used for sorhng smal-pmtculate foods (for example nuts, peas or beans)
that have sufficient mechanical strength to withstand the tumbling action inside the screen.
Drum screens are almost horizontal (5-10° inclination), perforated metal or mesh cylinders.
They may be conoenlnc (one msnde anoiher) para!lel (foods Ieave one screen and enter the
next). -

Vanableaperture screens have eﬂher a oontlnuously dlverglng aperlure or a-stepwise in-
crease in aperture. Both types handle foods more gently than drum screens and are therefore
used to sort fruits and other foods that are easily damaged. Continuously variable screens em-
ploy-pairs of diverging rollers, cables or felt-lined conveyor belts. These may be driven at dif-
ferent speeds to rotate the food ‘and thus to align it. Stepwise-increases in ‘aperture are pro-
duced byadushngmegapbetweenrolelsandanmdinedoonveyorbelt '

Image processing is used to sort foods on the basis of length, diameter, number of surface
defects and orientation of the food on a conveyor as well as colour. It has been used for ex-
ample with maize cobs, which pass beneath three video cameras, placed 120° apart above a
conveyor belt- The images of the surface of the cob are recorded and stored in the memory of
a microprocessor. The information is then analysed and compared with pre-programmed spe-
cifications for the product, and the cob is either rejected or moved into a group with similar cha-
racteristics. In another system-a video camera-views foods and an operator compares the
shapes with an electronic template overlaid on a monitor screen. -

Colour sorting. Machine vision sorting systems include monoohrome (black and ‘white),
bichrome (4100 shades of red and green) and full colour (262 000 shades of red, green and
blue, with optional infrared). Each is controlled by a programmable logic controller which has
pre-set programs for different pioducts that are easily changeable by opérators. They are used
for example, to sort potatoes for defects by identifying dark areas on the potato surface. Light
sensitive cells in the camera (termed ‘pixels’) produce a voitage that is proportional to the in-
tensity of light received. An electronic circuit that receives a lower voltage than the pre-set val-
ue can thus detect darker objects or areas which reflect less light than normal, The voltage
produced in the electronic circuit can be adjusted fo alter the sensitivity of detection. Up to 10
tonnes of product per hour pass beneath thé camerason conveyors operating at 150-180 m
per min. Defective items are removed by electromcaliy controlled air jets. -

* Small-particulate foods -may be’ sorted using- microprocessor - controlled colour sorting
equipment. Particles are fed into the chute one at a time. The angle, shape and lining material
of the chute ate altered to control the velocity of the'pieoes as they pass a photodetector. Pho-
todetectors measure the reflected colour of each piece and compare it with pre-set standards.
- Défective foods are'separated by a short blast of compressed air. The computer can store 100
- named product confi guratlons to enable rapid changeover to different products. Typical appfi-
cations include peanuts, rice, diced carrot, maize kemels; cereals, snackfoods and small fruits.
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Werght sorting is more accurate than other methods and is therefore used for more vaiua-
o] ble foods (for example eggs, cut meats and some tropical fruits). Eggs are sorted into six to
" nine categories with a tolerance of 0.5 g.A weight sorter consists of a slatted conveyor which
‘- transports the eggs above a series of counterbalanced arms. The conveyor operates intermit-
= tently and while stationary, the anms ralse and weigh the eggs. Heavy eggs are discharged into
--a padded chute and Iighter eggs are replaced on the conveyor to travel to the next welgher =

. Answer the followin trons .

1. On what basis Is sorting carried out?

. 2. What types of screens are uﬁlized for size sorting? What is the basic drfference between_
o them? s

© 3, What are the elements of |mage processing system?

4 How are defective items detected by a colour sorting machine?

N What foods may be sorted using microprocessor controlled colour sorting equrpment?

6. What function does a photodetector perform? :

*7.-What oomponents does a weight sorter consist of? How does it operate?

UNIT 4,
Text A. BREAD MAKING EQUIPMENT

1.B ng the text | e e text.

dough mixer - 'recrouecuanaﬂ MaluuHa | .

enclosed drum - 6apabah 3akphITOro TN

anm — Nonactk TECTOMECHNLHON MALUMHB

divider - TecToaenuTensHas MalnHa

divider hopper — BOpPOHKa TECTOAENUTENLHOM MaLUMHb!

conveyer belt - netra roHBeitepa, Tpaucnoprepﬂas nexTa -

rounder = OKpyrnuTenbHas MalluHa _

molding machine (molder)- hopmosouHas Maumua

canvas belt ~ nonotHaHan neHTa TpaxcnopTepa

compressed board - npuxuMHas nnuta.

prover - paccToifHbIi wikath _ .

panning device ~ycTpoiicTBo Ans. yxnauuaauun TECTOBLIX 3arorosox e xneﬁonexapnble
hopmbl : L
compressed air-operated devrce ycrpoﬁcmo c nHeaMamqecmm npusonou

tunnel oven ~ TyHHenbHas neyb - o

baking chamber - nexapHasi xauepa ‘ .

vertical serrated blade ~ BepTHKanbHbiit pmbnewﬁ HOX

?'sllcing machine - floMTepe3anbas mMawmHa '

wrapprng machine - ynaxonmuaa uauuna. 068pTOHaR uamvma
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4. Match the phrases below mth ;he appropriate Russian equivalents.
1. kneading - ' a) ynakoBKa, 3aBepTbiBaHue
2. slicing ~-b) paccuMTBIBATL 11O BPEMEHN
3." wrapping - " ¢) ‘oBopoTer, BpawjeHus

"4, toweigh - d) 6poauTs, hepMeHTMpoBaTL
5. tomonitor €) BanoK, BpaW2IOLMACS LUNKHAD
6. totime f) noxasars no Tpybam
7. topipe g) nnact, TecroBast NeHTa

8. yeast , h) saxarbiBarh (TecTo)

" 9. revolutions i) packatbiBath TECTO

- 10. to ferment j) KoHTponmupoBsath, HabnoAaTL
11. dough k) nexa (nepensu»(Haa yaua)
12. rotating blade ) Apoxord
13.to shape M) TecToBasi 3aroTOBKA Pa3MepoM C

_ - GyxaHky xne6

14. trough ' n) crMpansHbIi xenot
15. loaf-size plece 0) B3BELIMBATH
16. spiral track - p) BpaljaOLMIACS HOX
17. to flatten the dough g) npupasarb hopMy
18. sheet 1) Hape3aHue Ha NoMTH
19. roller s) 3amelmMBakye (Tecra)
20. to curl (the dough) 7 f) vecro

- 5. Read and translate the text.

BREAD MAKING EQUIPMENT

Bread is an excellent source of low-fat, complex carbohydrates. Bread Is made of three ba-
sic ingredients: grain, water, and baker's yeast. -

Commercial bakeries have machines that do the work of measuring, mixing, kneading, bak-
mg, slicing, and wrapping. Skilled bakers run the machines, and nothing is left to chance. The
ingredients are weighed precisely, the temperature and-humidity are closely monitored, and
the individual steps of the baking process are carefully timed. '

After siting, the flour is fed into a scale that automatically weighs the right amount and
pours it Into an industrial mixer on the floor below. Temperature-controlled water is piped into
the mixer. This mixture is called "gluten” and gives bread its elasticity. A pre-measured amount
of yeast is added. Depending on the type of bread to be made, other 1ngred|ents are dso
poured into the mixer.

The usual dough mixer is an enclosed drum that rotates at speeds from 35 to 75 revolutions
per minute. Inside the drum, mechanical arms, oriented parallel to the body of the mixer,
stretch and knead the dough to the desired oonsnstency in a matter of seconds. The mlxmg
process takes about 12 minutes.
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Three methods are used fo ferment the dough. in some piants, the high-speed machinery is de-
signed to manipulate the dough at extreme speeds and with great force, which forces the yeast cells
torqxdlymuhply Fermentation can also be induced by the addition of chemical additives and vita-
min C. Some bread is aliowed to fermeit naturally. In this instance, the dough is placed in cov-
ered metal bowis and stored in a temperature-controlled room until it rises.. - -

After the dough has fermented, the filled trough containing the dough is moved to the drvld-
er area or to the floor above the divider. The dough is dropped into the divider hopper, which
cuts it into loaf-size pieces with mtating blades A conveyer belt then moves the pieces of
dough to the rounder.

Dough pleces leaving the diwder are lrregular in shape; with sticky cut surfaces from which
the gas can readily diffuse. Their gluten structure is unsuitable for molding. The rounder closes
these cut surfaces, giving each dough piece a smooth and dry exterior; shapes the dough into
a ball for easier handling in subsequent steps. It performs these functions by rolfing the well-
floured dough plece around the surface of a drum or cone, moving rt upward or downward
along this surface by means of a spiral track. .

A conveyer belt then moves the pieces of dough to a molding machlne The f rst functron of
it is fo fatten the dough into a thick sheet, usually by means of two or more consecutive pairs
of rollers, each succeeding palr is set more-closely together than the preceding: pair. The
sheeted dough is curled into a [oose cylinder by a special set of rolls or by a pair:of canvas
belts. The dough cylinder is not adherent upon leaving the curling section, and the next opera-
tion of the molder Is to seal the dough piece. The conventional molder rolls the dough cylinder
between a large drum and a smooth-surfaced semicircular compression board. Clearance be-

-tween the drum and board is gradually reduced, and the dough, constantly in contact with both
surfaces, becomes transversely compressed.

The molding machine drops the dough onto a |ayered oonveyer -belt that is.enclosed in a
warm, humid cabinet called a "prover.” - The dough moves slowly through the pmver $0 that it
may "rest,” and so that the gas reproduction may progress. .

When the dough emerges from the prover, it is conveyed to a second moldmg machine
which re-shapes the dough-into.loaves and drops.them into pans. An automatic panning de-

" vice Is an Integral part of most modem molders. As empty pans, carried on a conveyor, pass
the end of the machine, the loaves are transferred from the molder and posrtioned in the pans
by a compressed air-operated device: .

The pans travel to another prover that is set at a high temperature and with-a hrgh level of
humidity. Here the dough regains the elasticity lost during fermentation and the resting period.

From the prover, the pans enter a tunnel oven, consisting of a metal belt passing through a
connected series of baking chambers open only at the ends. The temperature and speed are
carefully calculated so-that when the loaves emerge from the tunnel, they are completely
baked and partially cooled. While inside the tunnel, the loaves are mechanically dumped from

 the pans onto shelves. The baking and cooling process lasts approximately 30 minutes.

The bread continues to cool as it moves from the oven to the slicing machine. Here vertical
semated blades move up and down at great speeds, shcmg the bread into consrstently sized
pieces.

Metal plates hold the shces together while picking up each Ioaf and passmg lt to the wrap-

- ping machine. Pre-printed plastic bags are mechanically slipped over “each loaf, At some bake-
ries, workers close the bags with wire twists. Other plants seal the bags with heat.
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6. Find in the text English guwalenh to the follovnng word-comblnations
1. - ynpaensTL 06OpyAOBaHMEM - - SN
~+2.. - 33CHINaTb B (POMBILLIIEHHB Mump
~3.-+. BpalaTbes o cKopocTbio 35-75 oGopO'roa B utury
. .4, nonacTy, pasmelLieHHble napannenbno Kopnyca Mukoepa
- B.. soHMMATL 12 MMHYT . . onoed
7. . XpaHuTLCA B KOMHATe C perynupyemoﬁ TemnepaTypou
8. pesarb C NOMOLLbIO BPALYZIOLMXCA HOXEH
9. mepemelyarb 3aroToBKM K oxpyrnmenbnou Maumne
10. BLINONHATL DyHKUMIO :
14 cnegyiolme Apyr 3a ,qpyrom napu BarKoB
12. 3akarbiparb B HEMNOTHAIA LWAKHAD -
13. npy BbIXOAE U3 3aKATOHHOM CEKLMM
14. o6brMHast OpMOBOYHAs MalliHa ‘
/15, 3a3op Mexqy Gapaﬁaﬂou W (APYWKAMHOR) MATOM
- 16." nepemelLark ko BTOpoil hopMOBOMHOI MaLLHe
.- 17. nomelyat 8 xneﬁonexapuble CbOprI C MOMOLLBIO ychoncraa C NHEBMaTHYECKUM
NpUBOAOM
~ 18. nonaaarh B TYHHENbHYIO NeYb . . -
* 119, NOABNATLCR U3 TYHHENA » -
' -'-20 3anauaa'n= (naxer)cnouombio Harpesa

7. In each sentence the main verb has been omitted. Fill in the blanks from thg words

given (Some sentences are active, and some are passive.) -
" A scale automatically ... the right amount of flowr. .

Inside the mixer, mechanical arms ... the dough fo the desired consistency.
The mixing process ... about 12 minutes..:
. The divider ... the dough into loaf-size pleces wnth rotating blades
A conveyer belt ... the pieces of dough to the rounder. -
The rounder ... each dough piece a smooth and dry exterlor
. A molding machine ... the dough into a thick sheet.
. The sheeted dough ... into a loose cylinder by a special set of rolls.
9. The second molding machine ... the dough into loaves and dmps them into pans.
' 0 A tunnel oven ... ametal belt passmg through a connected series of baking chambers.

SEPNI oAk

. —

_:'-'to weigh - fo move to flatten 7 to take togive -
~ to oonS|st of , to cut to knead : to curl to re-shape

iy 11.Say whether the following statements are frue or false in relatlon to the informa-

- ;. tion in the text. If you think the statement is false, change it to make it true,
-1, Bread Is made of three basic ingredients: grain, water, and baker's yeast.

CAA moiding machine stretches and kneads the dough to the desired consistency.
-+ 3; In"some plants; the high-speed machinery is used to manipulate the dough at extreme
speeds and with great force to make the yeast cells rapidly multiply. .
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. 4. After the dough has fennented the ﬁlled trough containing the dough is moved fo the di-
i~ vider area.

. 5. A rounder shapes the dough into a ball usrng mechanical ams.

“-::°6, The dough Is ﬂattened infoa threk sheet by means of two or more consecutrve parrs of
= rollers. ' :

= 7. Aprover ls a humid cabinet where the dough may rest" ' B
= 8. A tunnel oven consists of a canvas belt passing through a connected series of bakrng
: chambers

i+ 9, Aslicing machine cuts the bread into consistently sized pleces

S 10.A wrapplng machine slips pre-printed plastrc bags over each loaf

© 12, Answer the following questions.
1. What work is performed by machines in commercial bakeries?
- 2. What components does the usual dough mixer consist of?
- 3. What methods are used to ferment the dough? :
<+ -4, What function does a divider perfform?  ~~ . .
-5, What machine closes sticky cut surfaces of a dough prece?
.= 6. What are the functions of a molding machine? .- = "
~ = 7. Where does the dough regain its elastrcrty Iost during fennentatton and the resttng
= period? : R
. 8. What Is a tunnel oven?
= - -9, What function does a slicing machine perform?
~. 10 What machrne wraps each |oaf mechanmlly’)

. .43, peak on thg fg][gﬂng pgln

R ™ pieces of equipment used in bread manufacturing. :

‘ ."'TextB OVENS - -

" 1. Before reading the text |eam the terms used in the text:

7 oven - nevb
. heat transfer — Tenrrooﬁmeu, TennooTaaua
‘- mass fransfer — maccoobMeH, macconepegaya -
. . direct heating oven — Ne4b HENOCPEACTBEHHOID HarpeBa
~ - indirect heating oven — neyb KOCBEHHOIO Harpesa -
= infrared oven — anexTponeyb UHbpaKpacHoro Harpesa
* pre-programmed control — ynpaeneHue no 3aaaHHoI NporpaMme
ribbon bumer — nenTo4Han ropenka
pressure-relief panel - nasens cbpoca gasnetus -
. heating plate/ heating bar - HarpesarenbHan mwaluarpeearenbusm crepxcem,
. -~ heater element — HarpeBaTeNLHLIA INEMEHT = : .
‘- oven band - neHTa noza (KoHBEHEPHOM xne60rrerrapmu nequ)
- infrared oven — anexTponeyb uurbpaxpacuoro Hameaa
*+hearth - nog (newm) ‘
peel oven - fievb € NOCAAKOIA TECTOBLIX 3arOTOBOK NIONATOR
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multi-deck oven — mHorospycHas neyb - :

rotary-hearth oven - ~newk ¢ npamaiou;umca nonou

reel oven - KOHBEiepHan JIONEYHAA NeYb .. - : :
multi-cycle tray oven — nioneuHasi nevb LMKNKYECKOro Aeucmm S
damper - 3aCNnoHKa, BEHTUIALIMOHHOE omepcme

exhaust flue - otBOg napon g .

2. Readand translate the text.
© - QVENS .
Baking involves s:muitaneous heat and mass transfer; heat is hmsierred into the food from
hot surfaces and air in the oven and moisture is transferred from the food to air that surrounds
it and then removed from the oven. in an oven, heat is supplied to the surface of the food by a
combination of infrared radiation from the oven walls; by convection from circulating air and by
conduction through the pan or tray on which the food is plaoed Infrared radiation is absorbed
into the food and converted to heat.

There are four main types of ovens: dlrect heating, indirect heatmg, electnc and infrared
ovens, Nearly all of the oven designs now incorporate advanced energy saving features and
microprocessor controls. Pre-programmed baking controls enable operators to select a product
code without the need to remember baking settings. Microprocessor- control of the sequence,
duration, temperature and humidity of baking prevents operator error and the use of incorrect
baking conditions.

Direct heating oven. In direct heating ovens, the heaters are msnde the baking chamber.
Air and the products of combustion are recirculated by natural convection or by fans. The tem-
perature in the oven Is controlled automatically, by adjustment of air and fuel flow rates to the
burners. Natural gas is commonly used, but propane, butane, fuel oil-or solid fuels are also
found. Gas is burned in ribbon bumers-located above and below conveyor belts in continuous
ovens, and at the bass of the cabinet in batch ovens. Safely features are incorporated to ex-
tinguish the bumers automatically if abnormal baking conditions arise, and pressure-relief pa-
nels are fitted to the top of the ovens to protect personnel should a gas explosion occur.

However, care is necessary to prevent contamination of the food by undesirable products of
combustion, and gas bumers require regular servicing to maintain combustion eff clency Mi-
crowave and dielectric ovens are another example of direct heating ovens.

Indirect heating oven. In indirect heating ovens, the products of combustion do not enter
the baking chamber. The air in the baking chamber s heated via a heat-exchanger, by steam
or by buming a fuel, The air is typically recirculated through the baking chamber and the heat-
exchanger. Other methods include passing the combustion gases through radiator tubes in the
baking chamber, or bumning the fuel between a doubie waii whilst exhaustmg the combustion
gases from the top of the oven.

Electric ovens are heated by induction-heating plates or bars Heater elements are ar-
ranged above or below the oven band. Electric ovens are the easiest type of oven to control.

Infrared ovens consist of infrared lamps that put maximum energy in the area where mate-
rials are placed. The air temperature in the oven increases from 240 to 350 °C as the product
travels through the oven on a conveyor belt. These ovens -are designed for high energy effi-
clency to save power and fuel cost. Infrared ovens aiiow oombimng ambient air with the hot air
for increased drying speed. .
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. Ali oven types can be batch or continuous in operation. In batch ovens, the walls and the
- "base are heated. In confinuous ovens; radiators are located.above, alongside and below the
:_conveyor belt. Most ovens have 25mm th;ck oeramic bles ﬂtted to the hearth to pmmote even .
. heat distribution, :
i"  Batch ovens. In the peel oven, food IS loaded into a baking chamber etther on ttays or
. singly, by means of a long-handled shove! (a peel) which gives its name to the oven. More re-
~ cent designs include the multi-deck oven which is widely used for baking goods, meat and con-
- fectionery products. Some designs have a ‘modular’ construction to allow expansion of produc-
.+ tion by duplication of modules, without having to replace the entire plant. The main disadvan-
- tages of baich ovens are higher labour costs and Iad< of uniformuty in bakmg times, caused by
the delay in loading and unloading. LIRS

Continuous and semi-continuous ovens. Rotary-hearth ovens, reel ovens and mulu-
cycle tray ovens all circulate the-food through the oven on trays, and loading arid_unloading
take place though the same door. The operation is semi-continuous when the oven must be
stopped to remove the food. The movement of food through the oven, with or. without fans to .
clrculate the air, ensures more uniform heating. -

Tunne! ovens consist of a-metal tunnel (up to 120m long and 1.5m \Mde) through which
ood is conveyed elther on steel plates or on a solid, perforated or woven retal belt. The oven
s divided Into heating zones and the temperature and humidity are controlled independently in
each zone by heaters and dampers. These retain or remove moisture by adjusting the propor-
.. tions of fresh and recirculated air In the oven. Vapour (and in direct heating ovens, the prod-
"+ ucts of combustion) are extracted separately from each zone. Many designs are equipped with
. heat recovery systems. Microprocessor control of the belt speed, heater output and position of
. dampers automatically adjusts the baking conditions in each zone,:to produce foods of a pre-
i, determined colour or moisture content. Microprocessors also provide management information
of production rates, energy efficiency. and maintenance requirements:-Some ovens are fitted
with programmable cycles in which temperature and time of heating, relative humidity, cooling

ows rapid changes to baking condmons and a high degree of ﬂexabmty for different types of
product.

Tray ovens have a similar des:gn to lunnel ovens but have metal lrays permanenﬁy fixed to
a chain conveyor. Each tray holds several baking pans and is pulled through the oven in one
*. direction, then lowered onto a second rack, returned through the oven and unloaded. -

“:.~ Despite the high capital ‘cost and large floor area, these ovens are widely uséd’ for large~
7 scale baking. The main advantages are their high capacity, accuracy of control over baking
.- conditions and low labour costs owing to automatic loading and unloading. In both tunnel and
i fray ovens, heat exchangers are fitted with the exhaust flues to remove heat from the exhaust
gases and to heat fresh or recirculated air. L :

i ;*f 3. Answer the followmg gueeglons
*+ 1. Howis heat supplied to the surface of the food in an oven?
=712, What are the main types of ovens?
. 3. Whatis the difference between direct heating ovens and indiregt heatmg ovens?
> 4. 'What fuel can be used to heat direct heating ovens?
. 5. Howis an electric oven heated? -
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" What is the working principle of an infrared oven? :
= What s the difference between batch and oontinuous ovens?
- What parts does a tunnel oven consist of? ‘
. What are the functions of a microprocessor in a tunnel oven?
- 10. What is the difference between tunnel ovens and tray ovens?
-‘«11 What ovens are widely used for large-scale baking? Why?

‘°9°§'.°’

'UNIT 5
Text A PASTA MANUFACTURING EQUIPMENT

1 B I readm the text leam theterms usedl text:'-"-'.'
 silo = GyHkep, c4noc, 3epHoBoiA anesarop R
laminator = MatLMHa AN CROSHMA TecTa

vacuum chamber - BakyymHas KaMepa

mixing machine — cMecutens, Mm(cep

steamer ~ nponapueatens

extruder - akcTpynep
. dle - MaTpuua, opMyKLLas ronoska
“ extrusion screw — npeccylouwii WHek - -

- extrusion barrel = wHekosas xauepa

"~ uniform pltch —~ RocToAHHbIA war - S o
-water cooling jacket = pyGatuka ¢ nonsmuu oxnameuuem
"~ Teflon coated insert - BcTaBka ¢ TehricHOBLIM NOKPLITHEN
- continuous drying chamber — — Kamepa Cylunm Henpepuaaoro AeMCTBHﬂ

- screen conveyer -xomenep € ceryaroif II&HTOM

- slat conveyer — MAACTUHYATLIA KOHBEAED -

- belt — koMBestepHas nexTa, HacTMN Komenepa :
vent with damper — BeHTUNsIKOHHOE omepcme c aao,amou
- hot press npeccnnu ropmero npeocomm

2O NOO B TS

2M the rasesbelow th nateRu ian lva|ents.
- manufacturing equlpment D a) XpaHuTb: .~
- extrusion E o " b) oTKpbiBaTH, BEICTABNATH, NOABED-
: e ‘raTb BO3/GIHCTBHMIO '
tostore' IR C) nepexaumsatb no TpyGonposoay
to pipe : d) MecuTh, 3amelLnBaThL -
to equip ' €) CnpeccoBbIBaTL B NEHTY
to knead : f} - npoussopcTeekHoe 0Gopynosatme
‘to press into sheet - g) FOTOBLIA nponyrr xouewwn npo-
“AYKT-
: toremove air bubbl% : - h) yueubluarb TpeHue -
. tofeed into an extruder =~ - i} * 3KCTPY3uA, BLYlaBNMBaHKE

0 toexpose - j) - WHek C oCTPO# KPOMKOIA BUTKOB -
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- 11 the rate of production--;.\.- . k) .oGopynosats, ocHallaTh

12. finished product s - ). .paccensars tenno . I

3. dimensions . .. . . .. - m) yRansTh nysupbm eoanyxa R

14, sharp-edged screw . ycrauasnusarb muexswnexosyro'r
Ckamepy, . .

15, toreducefrlcbon ' .o) 3arpyxrarbeaxcrpy
-~ 16. to dissipate the heat - :  P)’ IPOM3BORMTEIBHOCTS N
17. to fit a screw mtoan extrusron barrel q) ynpaensih, ucnonbaya ceHcopbl
18. toextend thelife ~ 1) pasmept b
19. to manage using sensors I 8)’ ynaKosouHas m‘auumr, ynaxoeoq- :
ST Hhrnysen :
20. packaglng staon - " \ t) yaenuqusa'rb cpox cnyxrobr -

Read a d tra Iate the text

‘ : PASTA MANUFACTURING EQUIPMENT
Although pasta products were first introduced in ltaly in the 13th century, eﬁcrent manufac-

o tunng equipment and high-quality ingredlents have been avallable only since the 20th century. .

- Prior to the industrial revolution, most pasta products were made by hand in small shops.

Today. most pasta Is manufactured by. continuous, high capacity extruders, which operate on

> the screw extrusion principle in which kneading and extrusion are peformed in a single opera--
- tion. The manufacture of pasta Inctudes dry macaroni, noodle, and spagheth production,

Pasta is made from a mixture of water. and semolina flour. Semolina is a ooarse-gmund ‘

*flour from the heart of durum wheat, an’ amber-colored high protein hard wheat that is grown -
- specifically for the manufacture of pasta. With a lower starch content and a hrgher protein con- -
© tent than all-purpose flours, semolina flow s easily digested.

Pasta manufacture involves mixing and kneadmg, flavouring and oolounng, rollmg, pasteu-

 rization, cutting, drying, and packaging

1. The semolina is stored ingrantsilos that can hold up to 68,100 kg. Pipes move the flour

‘to a mixing machine equipped with rotating blades. Warm water is also piped mto the mixing

machine. The mixture is kneaded to a lumpy consistency. -
2. Eggsareaddedtothe mixture if the product is an egg noodle, If pasta is to be a flavored
variety, vegetable juices are added here.-A tomato or beet mixture is added for red pasta, spi-

.- nach for green pasta, camrots for orange pasta. Herbs and spices can also be folded in for ad-

ditional flavoring.
3. The mixture moves fo a Iamrnator where itis pressed into sheets by large cylrnders A
vacuum mixer-machine further flattens the dough. Most modem pasta presses are equipped

- with a vacuum chamber to remove air bubbles from the pasta before extruding. if the air is not

: removed prior to extruding, small bubbles will form in the pasta which drmmrsh the mechanical

L strength and give the finished product a white, chalky appearance. - .

- 4, The roll of dough moves through a steamer, which heats the dough to 1o4°c in order to
krit any existing bacteria.

v 5, Depending on the type of noodle to be produced the dougtL is erther cut or. pushed

through dies. Ribbon and string-style pasta are cut by rotating blades. To make tube or shel-

- shaped pasta the dough is fed into an extruder,
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6. Upon entering the extruder, the dough contacts the extrusion screw first. The screw is
exposed so that the dough can be dropped directly from the mixer onto the screw as it tums.
Afterwards, the dough is conveyed from the screw into the extrusion barrel to be compacted.
The extrusion screw not only forces the dough through the die, but it also kneads the dough
into a homogeneous mass, controls the rate of production, and influences the overall quality of
the finished product. Although constructron and dimension of extrusion screws vary by equip-
ment manufacturers, most modem presses have.sharp-edged screws that have a uniform
pitch over their entire length. The screw fits info a grooved extrusion barrel, which helps the
dough move forward and reduces friction between the screw and the inside of the barrel. Ex-
trusion barrels are equipped with a water coofing jacket fo dissipate the heat generated during
the extrusion process. The cooling jacket also helps to maintain a constant extrusion tempera-
ture, which should be approximately 51°C. if the dough i is too hot (above 74°C), the pasta will
be damaged.

7. Uniform flow rate of the dough through the extruder is also crucrd Vanances in the fiow
rate of the dough through the die can cause the pasta to be extruded at different rates. Prod-
ucts of non-uniform srze must be discarded or reprocessed whrch adds to the unit cost of the
product

’8."The inside surface of the die also influences lhe product appearance Until recentiy, most
dies were made of bronze, which was relatively soft and required repair or periodic replace-
ment. Recently, dies have been improved by fitting the extruding surface of the die with Teflon
coated inserts to extend the life of the dies and improve the qualrty of the pasta.

9. Proper drylng is critical in the pasta-makrng process. Pasta is dried slowly as it travels
through a continuous drymg chamber for 3 to 10 hours, dependrng on the pasta shape.

Due to the length of the product, lines employ two different methods for handling pasta.
Once extruded, long goods pasta, such as spaghettl Is spread across a horizontally orlented
stick so the product hangs vertically. The dryer conveys the stick of pasta through the drying
chamber. Short goods pasta, such as penne, is placed on lcng horizontal conveyors that per-
mrt air flow by usrng, for example, belts with screens or slats.

Air crrculatlon heat and humidity are crltrcal factors to the pasta drylng process, These are
carefully managed usmg sensors and computer controls. Fans circulate air through the dryer
and baffles direct air flow.

~Vents with dampers regulate air flow from rnslde the dryer to the outside in order to ex-
change humid air with fresh alr. Thrs exchange of alr rids the dryer of the moisture removed
frcm the drylng pasta, . o

Once dried, the pasta has 12% morsture content It's then cooled and is ready to package.

-10. Fresh' pasta Is folded in pre-measured amounts into clear plastic containers. As the
ccntarners move along a conveyer belt, a plastic sheet covers each container and is sealed
with a hot press, At the same time, a 'small tube sucks the air of the contalner and replaces it
with a mixture ‘of Garbon dioxide"and nitrogen to prolong the product's shelf-life. Labels listing
the type of noodle, nutritional information, cooking instructions, and ‘expiration date are at-
tached to the top of the containers. Dried pasta is loaded, either manually or by machine, into
stainless steel buckets whrch move along a conveyer belt tc the approprlate packagmg station.
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4. Find in the text English equivalents to the followmg word-combtnatrons :

1. 1IpOV3BOAUTE C nomouruo BHCOKOBPDMSBOAMTeanbIX sxcmy,qepoa HenpeprBHorO
peicrens & :
2. ocywsecTBNATL 3amellMBative n axcrpysuro s omry onepaumo
3. MUKCep, OCHALLEHHDI opaurarouruuucn HOXaMW - ¢
4. niopasarb no Tpybam B MuKcep .

5. cnPeccoBbIBATLCA G NOMOLLBIO BONTLUMX uunuuapoo

6. yMeHbWATH MeXaHH4ECKyI0 nptmom :

7. NPoAaBNMBATL YEPE3 MaTPHLY - :

8. TpaHcnopTpOBATH B LIHEXOBYIO xauepy

9, KOHTPONMPOBATL CKOPOCTL IPOM3BOACTBA

10. noaaepXs1BaTL NOCTORHHYIO Temneparypy

11. BNMATL Ha BHELLIHWIA BUA MpoAyKn - -

12. 1peboBarn nepuoaM4ecKoi 3auem

13. ynyqwar xauecreo - -

14. npouecc npoussozcTBa Mmpon

15. ocHalaTh BCTaBKaMu © redmouowu noprmleu

16. npognesarb cpok criyxGbi MaTpHLibt

17. RBUrambCst BHYTPM KaMepbt uenpepuauoﬁ cywm -

18. N03BONSATHL NOTOKY BO3AYXA fIPOHUKATL

19. 3aneyarbiBarh C IOMOLLBIO fOpAYEro npecca

20. nepemelLaTLCA K YNaKOBOYHOMY yany

1. Prlor to the Industrlal revolutlon most pasta products by hamt tn smatt shops

2. Today, most pasta ... by continuous, high capacify extruders. - -

3. Extruders ... on the screw extrusion principle.

4, Extruders ... kneading and extrusion in a single operation. -

5. Pipes ... the flour to a mixing machine equipped with rotatmg btades

6. The mixture .., Into sheets by large cylinders. * - :

7. A steamer .. the dough to 104°C in order to kill any exlsﬁng bactena

8. The extrusion scraw ... the dough through the die.

9. The dryer ... the stick of pasta through the drying chamber. '
10. Pasta.. slowty asit travels through a continuous drying chamber for 3tbo 10 hours :

to operate to press to move to manufacture to force
to heat to make to oonvey to perfomr o to dry

6. Say whether the fotlowing statements are true or falge in relglon to the rrrfg' mratign
in the text. If you think the statement Is false, change it to make it true, R

1. Today, most pasta is manufactured by contmuous. high capacrty extmders
2. Warm water is piped into the extruder barrel. . o ’
3. Most mode pasta presses are equipped wrth a vacuum chamber fo saturate the dough
with air bubbles before extrusion. -
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4. Upon entering the extruder, the dough contacts the extrusion screw first.
5. Sharp-edged blades force the dough through the die.. - -
6. Most modemn presses have sharp-edged screws that have a uniform pltch over their en-
tire length.

7. Grooves in the surface of the extrusion barrel reduce frtctlon between the screw and the
inside of the barrel.

8. Air circulation, heat and humrdrty are thoroughly controlled during the pasta drying
process.

9. Short goods pasta is spread across a honzontally onented stick tor drying.

10. Fresh pasta is folded in pre-measured amounts into clear plastic containers.

7. Answer the following questions. :
1. What pieces of equipment are used nowadays to produce most pasta products?
2. Whatingredients is pasta made of? . :
3. What processes does pasta manufacture mclude?
4.. How do the necessary ingredients get to a mlxmg machme?
5. What function does a laminator perform?.. :
-~ 6. What components does an extruder consrst ot?
7. How does an extruder operate? - -
8. What device helps to maintain a constant extmsion temperature?
9. Where does the process of pasta drying take place?
10. How is pasta packed?

... 8. Speak on the following points. -
1. Pasta extrusion,
2. - Pasta drying methods.
3. Pasta packing.

Text B. MIXING EQU]PMENT

Bef lear the terms sed in the text:
nbbon blender - nexToyHbIA cMecuTeNs
trough - MecunEHas eMKOCTb, exa
agitator - MecunbHas nonacTb, Mellanka, CMecuTenb
charge port ~ sarpysouHoe oTBEpCTHE
spray nozzle (= spraying nozzle) ~ pacnsinuTensHas Hacagka (conno)
spray bar — (popcyHouHas cToiika
paddle mixer — CMECHTEb C NONACTHO! MELLIANKOM
tip speed ~ ckopocThb nonacty
-shaft — Ban, och, WwWhuHAeb . <.
high-shear mixer — cmecutens ¢ Gonbumuu cnauroabruu ycunnnuvr
rotor/stator assembly potoplcTatop 8 c60pe
- multi-shaft mixer ~ Muoroaanbnbtil cuecmenb
* anchor = siopb {cMecHTens) - -
planetary mixer — nnaHeTapHbiit um(cep
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' 2. .Mandhanslatemetext.

o 'MIXING EQUIPMENT - S
Atmeheaﬂofhansfonmngrawhgredlentsmbfoodforhummoonstmphomsmemmgop-;;

 eration. One of its main tasks is to establish consistency. Athome cooks and process engineers .
: dlike know the importance of proper mixing. Evenmmﬂtenghlanmmtofmedrentsandﬂavme C
iagmatmcipevmnowansfonnmmgoodfoodunlecshemnmnemsaewellmed e

The selection of a correct type and size of mixer depends on the type and amountoffood'f '

. being mixed and the speed of operation needed to achieve the required degree of mixing with.
. minimum energy consumption. There is a large variety of mixers available, due to the large
- number of mixing applications and the empirical nature of mixer design and development. =

The ribbon biender is well-proven equipment populariy used in the food and beverage rn-';j '

i dustries. A ribbon blender consists of a U-shaped horizontal lmugh and an agitator made up of
 helical ribbons that are pitched to move material axially in opposite drrechons as well as radlal-:
. ly. The ribbons rotate up to tip speeds of approximately 300 f/min. ~ - )

This blender design is very efficient and cost-effective for mixing dry apphcahons such as' -

: cake and muffin mixes, flour, bread improvers, cereals, snack bars, spices, tea (leaves oriced - -
* tea powders), coffee (whole or ground beans), and other beverage blends fncludmg chooolate,
 drinks, powdered juices, energy drinks, efc. :

solids in order to coat or absorb coloring, flavoring, oils or other additive solutions. Liquid in-
gredlents can be added ‘through a charge port on the cover but for critical applications, liquid .

© just above the ribbon agitator. ..

When dry blending food products, refatively small amounts of fiquid may be added to the -

addition is best accomplished through the use of spray nozzles mstalled ina spray bar located C

Paddle mixers are specially designed to. scoop. lft and. tumble materials In a gentle but‘

. thorough mixing action. While being mixed, the material travels in a three dimensional "figure; -

8" pattern. The material is constantly being pulled from the ends of the mixer to the middie of

- the "figure 8" where the most aggresswe mixing is taking place. This unique paddle design is’
. ideal for mixing solids or fiquids of various partrcle size, density and viscosity. Paddle mixers
. work effectively when filled to as little as 20% of rated capacity, thus allowing flexibility of batch
- sizes. Paddle style agitators afiow easier access for cleaning between batches. :

Paddle mixer conslsts of several elements: a centrally mounted horizontal shaft that mtates
within a cylindrical contalner, paddies, and mixing elements that are attached to the centrally
mounted shatt, special openings at the top for feeding materials. These mixers are utilized for
blending dry material, powdery granular moist: solids and |IqudS together wnth pasty sub-

- stances up to and including highly viscous masses.

High-shear mixers utilize a rotor/stator assembly which generates intense shear necessary
to puree solid ingredients in the preparation of dressings, sauces and pastes. This type of de-

© vice Is also used in the food industry for the production of syrup solutions, beverage emulsrons
- and dispersions.

High-shear mixers are comprised of a rotor that tums at high speed wrthm a statnonary sta-

" tor. As the rotating blades pass each opening in the stator, they mechanically shear particles
. and droplets, and expel materlal-at high velocity into the surrounding mix, creating hydraulic

shear. As fast as material is expelled, more is drawn mto the rotorlstator generator whrch

~ promotes continuous flow and fast mixing.
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Muiti-shaft Mixers are used in the food industry for batching medium to high viscosity ap- -
plications such as candy.syrups. bev_erages, sauces, pastes, peanut butter, and other spreads. -
This type of mixing system is comprised of two or more independently-driven agitators - -
working in tandem. A low-speed anchor compliments high shear devices. Hence, for higher
viscosities, there is a need for a supplemental agitator to improve bulk flow, deliver material to .
the high-speed devices and oonstanﬂy remove product from the vessel walls for better heat,
transfer O
The most common low-speed agitator des:gns are the two-wing and three-wing anchor. For
added efficiency, especially in terms of axial flow, a three-wing anchor can be modified to fea- -
ture helical ﬂlghts in between wings. . :
Planetary mixers are commonly used for high-viscosity liquids mixing in both industrial and .
domestic applications, and take their name from the path followed by rotating blades.
In a planetary mixer, two or more blades rotate on their own axes while orbiting on a com- -
mon axis. The agitators continually advance into the batch and contact fresh product all the - .
fime. o
The classic double planelary mixer is a relatrvely low speed device; it relies on a product’s - -
viscosity to impart shear as two identical blades move through the batch and push materials
against the vessel surfaoes and between the blades '

3. Usethe mfomgt_imgm in the text fo compete the table.
- - mixer/blender type - - ... parts - . application range
ribbon blender :
paddlemixer .~ - . - .
| high-shear mixer - -
multl-shaft mixer. ..

planetag mlxer-

UNIT 6
: Text A MILK PAST EURIZATION EQUIPMENT

ﬂorg reagjng ;h ggg_t learn the terms u: ggln thg xt:

HTST system - BbICOKOTEMNEpaTypHas xpa'rkoapemeunaﬁ cuctema -
- vat pasteurizer ~ BaHHa AnvTenbHoOA nacrepusaquw
jacketed vat .- BaHHa ¢ TennosauTHoi# pybalkon .
heating coil - o6orpeBaTeanbm 3MESBHK, Harpeaa'renbﬂaﬂ cnupanb Harpeaarenbnbm
3MIEMEHT :
tank -6ak; uMcTepHa, pesepsyap
* holding period ~ BPEMS BbIAEPXKH :
tubular/plate heater - 'rpy6qamulnnac*mmarbm Harpeaarenb :
gasket — npoknagka, Habuska, ynnoTHeHue -
plate heat exchanger NACTUHYATLIV TENNOOGMEHHIIK -
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heating medium — Tennouocmenb : :
storage tank ~ HakonuTenbHas emxocrb. peaepayap AR xpaueum
hose — m6kwit Tpy6onposog; rubkas Tpy6a
. clarifier — knapucpuxarop, ocaemmenb '
{  separator - cenaparop
. cone-shaped disc— xonycoau.quuﬁ Awck
bowl - pesepsyap -
standardizing clarifier - xnapudmxaTop Ana perynupoBaHua coctaga - -
balance tank - emkocTs ¢ nocmﬂHHuM ypoaueM, MKOCTB € NOMIaBKOM perynmopom
float valve — nonnaekoEL KiTanaH
regenerator — pereHeparop, pexyneparop -
heat exchange section — cexuus TennoobMeHHMKa
positive displacement pump — HarHeTaTenbHbIiH Hacoc, 06LeMHbIN Hacoe
stainless steel plate ~ nnactvHa 13 HepXaserolLeil cranm '
timing pump ~ CMHXPOHM3UPYIOLLIUA Hacos
homogenizer — romorehuaarop o
piston pump — nopitiHesai Hacoc
adjustable valve - perynupyembiit xnanaH _
heater — Harpesarens .
holding tube — Tpy6uaToii asmep:maatenb
regenerative cooler ~ pekynepaTUBHbIA oXiajurens o
fiow diverslon valve — knanaH Bo3spara, BeHTWb OTBOAR noroxa
recorder-controller sensor — fatiuK pechpaTopa -perynsrropa
coolant - xna,uouocmenb T

i
;
¢
]
;
‘

Fig. 1Mi|k ﬂbw thmu§ﬁ a HTS1" pastéuﬁier
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2. Match the phrases below with the appropriate Russian eguivalents.

~ to pump into raw milk storage tank
processing step ~ '

Eal o el |

t_ank with agitation -
to have several advantages

time and energy saving
to pass through a clarifier
to remove debris

No o

8. centrifugal force

9, discs enc!osed ‘within the bow!

10. to deposit on the inside walls

11. to separate the heavier milk fat from
the lighter milk

12. to'be equipped with smth

13. to maintain a constant supply

14. to be heated to 57°C

15. in acounter direction . ...

-"16. to be cooled

17. to regulate the flow of milk
18.-to force through a passage
19 surfaoe friction

L3

2. toreduce the temperature _
- 3, Read and translate the text.

. . @) perynvpoearb noTox Monoka
- b) ocaxgatbCsi Ha BHYTPEHHU®

GocTeHKd
c) 6biTb 060PYAOBAHHLIM YeM-nu6o

" d). TexHonomMyeckas onepauus, Tex-

HONOTMYECKWIA 3Tan

.. €).1IpoXoauTL “epe3 knapudukaTtop
" f)  yentpobexvas cuna
"' g) B NPOTHBONONOXHOM

HarpaBrieHny

. h). 3aKa4¥BaTL B HAKONUTENbHYI0 EM-

“KOCTb AANS1 ChIPOro Moroka

1), noporpesarsca o 57°C
']} . nporanksars uepes oTeepcTHe
K) uaH ¢ Mewarkoit

)] Aucxn, noueu.\eHHble B peaepayap
m) YAGNATE Mycop.

1) TIORABPXUBATL NOCTORHHYIO

noaavy
0) oGnaAarb HECKONbKUMMU npeumy-
. jecTBamMu

) SKOHOMMS! BpEMEHH 1 HepH.

q) . yMeHbLUATH TEeMepaTypy
I} oxnaxparses -

. §)- OTAlensTL Goriee TOKENLIA MOMOY-

"_Hbllk Xvp ot Gonee Nerkoro -
moroka ,
1) rloBEPXHOCTHOE TPeHHe

, MILK PASTEURIZATION EQUIPMENT

1. Raw Milk Storage. Raw milk is received-at the milk processing plant at a temperature
7°C or less and pumped into raw K storage tanks through flexible stainless steel or plastlc
hoses. This raw ‘milk must be maintained at 7°C or less until processed. The steps in
processing raw milk will vary at different processing plants and the type of equipment used will
also cause a variation in the processing steps. Raw milk that is to be packaged as whole milk
is normally clarified, homogenized, pasteurized, and cooled prior to packaging. The sequence
of these steps s not always in the same order. If the batch (vat) pasteurizer is used, the raw
* milk may be clarified and homogenized prior to pasteurization These steps may also be ac-
complished after the milk is pasteurized. -

+.2. Vat pasteurizer. The batch method uses avat pasteurizer, which consists of a jacketed
vat surrounded by either circulating water, steam, or heating coils of water or steam, The vat is
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typically a conical-bottom, enclosed dome—top tanlt with agitation. In the vat the milk is heated
and held throughout the holding period while being agitated. The milk may be cooled in the vat
or rémoved hot after the holding fime is completed for every particle. As a modification;.the

milk may be partially heawd ina tubular or plate heaterbefore entenng the vat. steam or heat- o

ing coils of water or steam _.

3. HIST. The contmuous pmoess method has sever«i advz-mtages over the vat method the S

most important being time and energy saving. For most continuous processing, a high temper-
ature short time (HTST) plate pasteurizer is used. The heat treatment is accomplished using a
plate heat exchanger. This piece of equipment consists of a stack of corrugated (for greater
strength, improved fluid flow, and increased- surface area) stainless steel plates clamped to- -
gether.in a frame. There are several flow pattems that can be designed. Gaskets are used to
define the boundaries of the channels and to prevent leakage. The heating medlum is typically
hot water, preheated by steam. Modem units can process up to 200,000 L/.

4. Clarifier. The cold raw milk passes through either a larifier or a separator A olanﬁer
removes debris, some bacteria, and any sediment that may be present in the raw mik. It oper- -
ates on the principle of centsifugal force. It consists of a bowl and a series of cone-shaped
discs enclosed within the bowl.- As the bow revolves at several thousand revolutions per
minute, the foreign matter, being heavier than the milk, is deposited on the inside walls of the
clarifier bow! in the form of slime. A separator performs the same task, but also separates the
heavier milk fat from the lighter milk to produce both cream and skimmilk. . -

5. Some milk plants often use a standardizing clarifier. This piece of equipment can be used
as a clarifier, separator and standardizer. Cream may be separated from whole milk; leaving
skim milk. When the butterfat percent of milk is higher than desired, the milk may be stmdar- :
dized (the fat percent adjusted by adding skim milk) to the desired fat percent. - -

6. Balance or Float Tank. From the raw milk storage tank, the milk is pumped mto a ba|-
ance or float tank. The balance tank Is equipped with a float valve that keeps the milk at a con- -
stant level and maintains a constant suppIy for the pasteurizer, as well as for other steps in
processing.

7. Regenerator (Heat Exchange Sectlon) From the balance tank, the cold raw mnk is
drawn Into the regenerator section of the HTST by a positive displacement pump. The pump is
located at the exit of the regenerator section. In the regenerator section, the cold raw milk is
heated to approximately 579C by hot pasteurized milk flowing in a counter direction on the op-
poslte sides of the thin stainless steel plates. The hot pasteurized milk is also cooled fo ap-
proximately 320C by the raw milk. The pressure on the pasteurized side of the regenerator is
always greater than the pressure on the raw milk side, which eliminates the possibility of con-
taminating the pasteurlzed milk with rew milk if flaws or leaks: develop in the plates and
gaskets. _

8. Timing Pump. The positive dtsplacement pump draws the raw mllk out of the regenera- -
tor section and pumps it under pressure through the rest of the HTST pasteurization system.
The timing pump regulates the flow of milk through the final heater, holding tube, regenerative
cooler, and final cooler.The pump must be regulated and controlled so that it will take 15
seconds for every particle of milk to flow through the holding tube of the HTST pasteurizer.

9, Homogenizer. It is a common practice to connect the homogenizer between the timing
pump and the final heating section of the HTST. (The clarifier may also be installed after the
homogenizer and prior to the milk being pumped into the final heater.) The homogenizer con-
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sists of a three-cylinder positive displacement piston pump and the homogenizing valve. Ca
pacities may be in the range of 20,000 L/r. Operating pressures are approximately 12-
16MPa. In the homogenizer, the fat globules of the milk are reduced in-size as the milk it
forced between small openings under pressure. The breaking up of the fat globules allow:
them to be evenly distributed throughout the milk and prevents the formation of a cream layer.

- 10. Final Heater. From the homogenizer, the milk is pumped through the heater section of
theHTSTpmtemzer The milk, already preheated in the regenerator section, passes ove
stamlesssteelplalesvmere:tlshealedbyhotwaterotsteanonmeopposltestdeofme
plamstoatemperamreofatleastn“c

-11. Holding Tube. From the final heater the milk ﬂows mrough the holding tube where it i is
“held" for at least 15 seconds. The "holding time” shall be taken to mean flow time of the fast-

est particle of milk; at or above 720C, throughout the holding tube section. The maximum ve-
loqtyofmemlkmmughmeholdmgmmlsgcvemedbymespwdoﬂhet:mmgpump,thedi{

ameter and length of the holding tube, and surface friction. -
42. Flow Diversion Valve. After the milk flows through the hold‘ng tube, it passes the re-
corder-controfler sensor. The recorder-controller sensor regulates the forward or diverted flow

position of the flow-diversion valve. If milk passing the recorder-controller sensor is 720C or:
higher, the flow-diversion valve assumes a forward-flow position and the milk flows forward :
into the pasteurized section of the regenerator. If the milk is less than 729C when it passes the ;
recorder-controller sensor, the flow-diversion valve assumes a diverted-flow position and the

inadequately heated milk is diverted back into the raw milk balance tank.

13. Regenerator (Cooling Section). Properly heated milk flows through the flow-diversion -
vaNe into the pasteurized side of the regenerator section of the HTST. In the regenerator sec- -
tion, the pasteurized milk is cooled to approximately 329C by incoming cold raw milk on the -
opposlte side of the stainless steel plates. The warm pasteurized milk then passes through the
cooling section of the HTST, where a coolant, on the opposite side of stainless steel plates, :

reduces the temperature to_4°C or below. The: cold pasteurized milk then passes to a storage

tank to awalt packaging ’
4. Find in the text English eguivalents to the followmg word-oombmatucns

1) 3aKa4MBaTh “epe3 MBKkve TPYBbI U3 HEPXABEIOWSH CTanu
2: pe3epeyap 38KPHITORO TWNa ¢ xynonooSpaanou prlmxoﬁ
3. Tepmooﬁpaﬁmxa ‘
4. naKeT rohpUOBaKHLIX MITACTHH U3 HEpKaBeloLLje crand -
5, YCTaHaBNMBaTL rpaHiLibi KaHana (,qnn nporoxa H(MAKOOTH)
6. npepoTBpalLaTL NpoTeUKy
7. XoHyco0GPA3HLIe NCKA, NOMELEHHbIE B peaepayap
°8. HECKONbKO ThiCA4 0GOPOTOB B MUHYTY - o
g, nomepxmsan MOCTORKHYI0 nogavy (Moroka) *~
""10, u3berarb BOIMOXHOCTH sarpasHens
w1, Tpexuunun,qpoabm HarHeTaTenbHbIN nopLuHeaoﬁ Hacoc
12, roMorermupylowi KanaH
- .13 paﬁowee Aaenexue fa
© 7 14. BhifepuBaTLCA B TeNEHHe 15 cexyn.q
15, perynuposaThCa CKOPOCTbIO Hacoca
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16. nonoxeHme knanana Ha euxonleosepar (MonOKa)
17. npuHUMATL NONOXEHMe : S :
18. oTBOAUTL MONOKO ob'pamo B HaKOI'IMTeIIbHYiO em«ocrb .qna cuporo Monoxa
19. noxuaaTLCR ynaxoem = _

given. (Some sentences are active, and some are passive.)

1. Raw milk ... into raw milk storage tanks through fiexible stainless steel or plastic hoses

. 2. Avat pasteurizer ... a jacketed vat surrounded by erther circulattng water, steam or heat-
g coils of water or steam. '
" 3. Gaskets ... the boundaries of the channels and prevent leakage ' '

. 4. InaHTST plate pasteurizer, a stack of cormugated starnless steel plates together ina
i 5 Modem HTST plate pasteurizers ... up o 200 000 L. LR
{6, A clarifier ... debris, some bactena -and any sediment that may. be present tn the raw

1. milk,
. 7. The bow of the clarifier ... at several thousand revoluhons per mrnute

8. The balance tank ... a float valve that keeps the milk at a constant level

9. In the homogenizer, the milk .. . between small openings ¢ under pressure. . . . .
10. If the milk is less than 72°C the ﬂow-dlversron valve a drverted-tlow position f e

to process to remove to oonslst of to tome | to otamp "

to assume to pump b revolve to ,deﬁne to equip with
I §.Say whether the foll owin tat nts etrueorf einrelatlonto e ion
~ Inthe text, If nge it to make it A

1. For most continuous processing, HTST plate pasteurizers are used :

2. In aHTST plate pasteurizer, the heat treatment is accomplished using a olanﬁer .

3. A clarifier consists of a bowl and a series of cone-shaped discs enclosed within the bowd.

4. In the regenerator section, the cold raw milk is heated by hot pasteurized milk fiowing in
a counter direction on the opposite sides of the thin stainless steel plates.
© 5. The pressure on the pasteunzed srde of the. regenerator is always lower than the pres-
* sureontherawmikside. - . -
¢ 6. The pump must be regulated so that rt vnll take 45 seconds for every partrcle of milk to
- flow through the holding tube of the HTST pasteurizer, .
! 7. The homogenizer oonsrsts ofa three-cyhnder posrtlve displaoement plston pump and the
! homogenizing valve. - -

8. In a final heater, the mrlk is heated by hot water or steam on the opposite side of the

stainless steel plates. _

9. The recorder-controller sensor regulates the speed of a timlng pump

10. In the cooling section of the HTST, a coolant on the opposrte side of stainless steel
plates reduces the temperature to 4°C or below - B '
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» " 1.Answer the fol estions.. . -
"1, What processing steps are followed to pasteunze rawmllk?
2. What elements does a vat pasteurizer consist of? - .
. 3. What pasteurizer is used for most continuous processing? What elements isit made up of?
4, What functions does a clarifier perform? :
5. What part of a balance tank keeps the milk at a constant level and maintains a constant
supply forthe pasteurizer? . '
6. How is milk heated in the regenerator sectlon of the HTST?
7. What function is performed by a timing pump?
8. What elements does a homogenizer consist of?
9. How does a flow-diversion valve operate?
.- 10.-Where is the temperature of the mitk reduced to 4°C or below?

- : 8. s on ng points.
__ 1. Pasteurization methods, .
© 2 The pleces of equipment used for continuous pasteunzatron

. Text B. HEAT EXCHANGERS

1. Before readm learn h m used mth text'
tubular heat exchanger Tpybuatbiil TennooGMeHHuK :
continuous flow heat exchanger — TennooGMeHH!K HenpepblaHoro neucraun
.- spacing gasket — pacnopHan npoknagxa
" " jacketed pan - koTen ¢ napoBOW/BOASHON pyﬁatuxou
.. agitator - Melwanka, snonacts cmecutens. .-
- castiron—uyryw- . -~ - -
scraping blade - cxpe6xoeoe neaa
swept-surface heat exchanger cxpeﬁxoabm 'Tennoo6meuuux

T ,2 Bead and translate the te;t_.

HEAT EXCHANGERS , »
.Food and beverages are heat treated for several reasons, among which the most frequent
and important is to inactivate microbial populabon and therefore stabilize and prolong shelf life.
[Heat fransfer has to be rapid and effective, in order fo avoid as much as possible any damage
"to qualities of food, and also to save time-and cut down fuelling costs. In a heat exchanger
_thermal energy is transferred from one solid or fluid to another solid or fluid. : .
" ‘Tubular heat exchanger. If one or both of the materials that are exchanging heat are fiu-
ids; flowing. continuously lhrough the eqmpmenl and acquiring/giving up heat, the process is - -
very efficient, “and these equipments are called “continuous flow heat exchangers”. This -
equipment is often employed to pasteurize milk or other beverages, and the heat exchanging
~fluid is almost exclusively water or water steam. One of the fluids is usually passed through ..
" pipes or tubes, and the other fluid is passed round or across these. ... :
The fiuids can flow in the same direction through the equipment (parallel ﬂow) or in opposite -
directions (counter flow), or they can also flow at right angles to each other (cross flow). Vari-
- 40 ' 4



.- ous combinations of these directions of ﬂow can oceur in drfferent parts of the exchanger. In :
- fact, most heat exchangers of this type have a mixed flow pattem., In pmilel flow, the maximal

temperature difference between the coldest and the hottest stream is at the entry.to the heat
" exchanger, but at the exit the two streams approach each ather’s temperature. In a counter

.~ flow exchanger, leaving streams can approach the temperatures of the entering stream of the

other component and so counter flow exchangers are often preferred. To further improve heat

:+ exchange efficiency, the surface of the tubes can be corrugated to extend the available sur-

face and also to provoke dynamic turbulence in the fluids, improving thermal exchange up to

L 90% (especially in the case of low viscosity fluids). These equrpmenls cn be used also to cool
- down beverages. : R

; '._-_—‘_a ol __’“‘m' -

i
Poenlfet fivw -, Courter flow L

Frgure 1- Examples of ﬂurd ﬂowdlrections through heat exchangers

Plate heat exchanger Another popular heat exchangerfor ﬂulds of Iow vrscosrty, such as mllk

;' is the plate heat exchanger, where heating and cooling fluids flow through altemate tortuous pas-
= sages between vertical plates as lllustrated in figure 2. The plates are clamped together, sepa-
* rated by spacing gaskets, and the heating and cooling fiuids are arranged so that they flow be-

tween altemate plates. Suitable gaskets and channels control the flow and allow parallel or

*counter current flow In any desired number of passes. A substantial advantage of this type of
* heat exchanger is that it offers a larga transfer surface that s readily accessible for cleamng in
~ fact the banks of plates are usually arranged so that they may be taken apart easrly :

Heat |

axchange ¢
fuid o8
i

—-inyulation )

f N Condensate Seraped surfoce - -
Plate heat exchsnger Jucketed pon . fneateschanger .

Figure 2 - Different types of heat exchangers

Jacketed pan. In this kind of heat exchanger, the fluid (liquid food up fo paste consistence
food can be treated with this equipment) to be heated is contalned in a vessel, which may also

" be provided with an agitator to keep the fluid moving across the heat transfer surface, to as-

i gure its homogeneous heatlng Where there is no agltation heat transfer coefficients are lower

or even halved. The source of heat is commonly steam condensmg in the vessel jacket: there

* must be the minimum of air within the steam in the jacket because air hrnders heat exchange.

The pan itself can be made of cast iron, stainless steel, or copper. Heat transfer coefficients
are not very high: depending on the pan material and on the viscosity of the fluid to be heated.
Scraped surface heat exchanger. Another kind of heat exchanger consists of a Jacketed
cylinder with an internal cylinder concentric to the first one, and fitted with scraping blades. The
blades rotate, causing the fluid to flow through the space between the cylinders with the outer
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heat transfer surface constantly scraped: the scraping blades continuously remove the food
from the walls, keeping it mixed-and-allowing optimal heat exchange.- This equipment finds

considerable use particlarly for products of higher viscosity, and can be also used to drive
away heat from the food (e.g. freezing of ice creams and cooling of fats during margarine
manufacture). Scraped surface exchangers can also be used to process foods sensitive to
heat andlor to mechanical stress

3. Answer the following gughons :
1. Why are food and beverages heat treated? What processing equipment is used for this
purpose?
2. What are the basic components of a tubutar heat exchanger?
3. Where are tubular heat exchangers employed?
4. What are the possible pattems of fluid flow in a tubular heat exchanger?
5. Why is the surface of the tubes “comrugated” in tubular heat exchangers?
6. What is the design of a plate heat exchanger?
7. What is a substantial advantage of plate heat exchangers?
8. Where is the fluld to be heated contained in ajacketed pan? What are the cmnponents of
ajacketed pan?.
* 9. What materials are used to make iacketed pans?
- 10.- What components does a scraped heat exchanger consist of?
-:11;:What is the function of scraping blades in a scraped heat exchanger?
-+ 12. What products are processed using scraped heat exchangers?

UNIT 7.
Text A. ICE CREAM MANUFACTURING EQUIPMENT

efog ;ggg ng the gm leam the tenns used in the text:
umt operation — THrioBoit npoyecc
miX aging — coapeBaHNe CMECH :
metering pump - Aoaupy»oumu Hacoc, noaarop nenpepslanoro [ZleicTBUA Ans XuaKocTei
metering tank — noptjvoHKbIit pesepsyap - -
. load cell - paruuk sarpyam .
. high -shear blender- cMecHTerib ¢ Gomnbummm cnauroablnu YoUnusmu
_centrifugal pump — qempoGexmuu Hacoc
remgerated storage tank - oxnamqaeubm pe3epByap-xpaHumLLe
continuous freezer - MOpO3VIanbWI annapar HernpepbIisHoro necTaus
: refrigerant ~ xnapares, OXIAKARIOLLEE CPEACTBO
 dasher — BaGuBaIOUWMi MEXaHH3M d)pusepa 6uno
. ingredient feeder — 3arpyaouubm [103aTOp ARA ChipbeBbIX umpenwemoa
- hopper - 3arpyaoqnaﬂ BOPOHKa, npueuﬂuu xeno6
~*dosing screw — WHek-go3arop :
“feeding pump — noaotywit Hacoc, nmalou;uﬁ Hacoc
~shaker table - subpoctenp .
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blast freezer - cxopomoposunwblﬁ annapar (c UHTEHCHBHbIM nsmxenueu aoanyxa)
freezing tunnel ~ TyHHeNbHbLIA MOPOUNLHLIA annapat .
plate freezer ~ MANTOUHbI uoposunbubm annapar

2. Mm_wwmww
1. blending of ingredients . s rouoreuuaupyloumﬁ Knana
2. tobe equipped with something ¢ 2. xpucTanmsaims
3. pumping system 3. cHabxeHHuI pybatuKod, aaxmo-
; YEHHbIA B KOXYX
4. high temperature” shorthme heat 4. nmomuﬁ pesepyap
exchanger c
5. feed tank 5. apeua cospeaanm '
6. solubilization = = 6. aosnymubm Hacoc
7. two stage homogemzer 7. sakanuBahue - S
8. homogenlzervalve ‘ 8.'6bITb cGoponaaHHuM qu-nuﬁo
9. crystal nucleation = _ 9. cHcTeMa Hakaui o
10. aging time - . . 10. cmewerme uurpe.quen'roa R
11.freezing A 11. pacteopenue, oonwsunuaaqml
12, alrmcorporatlon T 12. 6biTb 3aM0NHEHHLIM Ha TPETb
13.to be filled one—thlrd - ‘ 13 nactepusaropnnasucoxo-
B C - TeMniepatypHod xpatxospeueuuou '
S . nacTepusatym ‘
14, jacketed 1A peyxcrynemdarhii muoreuuaa'rop ,
15, alr pump o ~ 7 15, MHTEHCHBHOCTL 3aMOPaXMBAHNS) -
16.compressed air e 50 16, HackileHVe BOSAYXoM
17.high-pressurepump . cioo 0 Vl.cwamidBosgyx
18. hardening o+ 18, HaroNHWTENb B BUAE KYCO4-
.71 xos(opexos, MeyeHbs U T.A.)
19. freezing rate .+ 19,Hacoc BLICOKOTO AaBNEHNA

20. particulate ingredient o2 Gpuseposanme

3. Read and trans! ethetext.

ICE CREAM MANUFACTURING EQUIPMENT

Ice cream manufacturing process can be divided into two distinct stages, mix manufacture
and freezing operations. Ice cream mix manufacture consists of the following unit operations:
combination and blending of ingredlerﬂs hatch or oontmuous pasteuﬁzatwn, homogemzatlon,
and mix aging.

Blending. Ingredients are usually preblended prior to pasteurization, regardless of the type
of pasteurization system used. Blending of ingredients Is relatively simple if all ingredients are
in the liquid form, as automated metering pumps or tanks on load cells can be used. When dry
ingredients are used, powders are added through either a pumping system under high velocity
or through a high-shear blender (liquifier), a small chamber with rotating knife blades that chop
all Ingredients as they are mlxed wath the hquld passlng though the chamber wa a Iarge oentn—
fugal pump.
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High shear blender for ncomorating .
ry ingredients into ice cream mix,

| by Eigmime

Pasteurization The me Is then pasteurized. Continuous pasteurization Is usually per-
formed In a high temperature short time (HTST) heat exchanger folIowIng blending of ingre-
dients In a large, insulated feed tank. Some preheating, to 30°C or 40°C, is necessary for solu-
bilization of the components. The HTST system Is equ1pped with a heatmg section, a cooling
section, and.a regeneration section. Cooling sections of ice cream mix HTST presses are
usually larger than milk HTST presses.

Homogenization, The mix Is also homogenized. Homogenizers of the common type con-
sist of a high-pressure pump that forces the liquid through a narow opening, the so-called ho-
mogenizer valve Two-stage homogemzahon is usually preferred for ice cream mix. Homogeni-
zation of the mix should take place at the pasteurizing temperature. If a two stage homogeniz-
. efis used, a pressure of 2000 - 2500psi on the first stage and 500 - 1000psi on the second
stage should be satlsfactory under most conditions.

Ageing. The mix is then-aged for at least four hours and usually overnight. Aging Is per-
formed in insulated or refrigerated storage tanks, silos, etc. Mix temperature should be main-
tained as low as possible without freezing, at or below 50C. An aging tlme of ovemight is Ilkely
to give best results under average plant conditions..

[Freezing. Ice cream freezing. also consists of two distinct stages N passmg the mlx
through a swept-surface heat exchanger under high shear conditions to promote extensive ice
crystal nucleation and air incorporation; and (2) freezing the packaged ice cream under condi-
tions that promote rapid freezmg and small ice crystal sizes.
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Ice cream mix can be frozen in batch or continuous freezers and the conditions used will
depend on the type of a freezer. Batch freezers consist of a rotating barrel that is usuatly filled
one-third to one-half full with ice cream mix. As the barrel turns, the ar in the barrel is rnoorpo-
rated into the Ice cream mix.

Continuous freezers dominate the ice cream rndustry Modem freezers are avarlable with
capacities up to 4,000 L/h. Continuous freezers consist of a fixed barret that has blades inside
that constantly scrape the surface of freezing bamel. The ice cream mix is drawn from the fla-
voring tank into a swept surface heat exchanger, which is jacketed with a Irqurd boiling refnge-
rant (usually ammonia in Iarger scale freezers)

Incorporation of air into ice cream is a necessrty to produoe desrrable body and texture ,
Modem continuous freezers contain an air-pump, which injects filtered compressed air into the
mix during the freezing phase. Rotating knife blades and dashers keep the product agltated '
and prevent freezing on the side of the barrel.

Flavoring and colouring. Flavoring and colouring can be added to the mix pnor to passing
through the barrel freezer, and particulate flavoring ingredients, such as nuts, fruits, candy
pleces, or sauces can be added to the semr-frozen product at the exit from the barrel freezer
prior to packaging and hardening. .

Gentrifugal pumps are employed to pump sauces through a nozzte mto semt-frozen e
cream. Ingredient feeders are designed for controlled injection of a wide range of patrculate
mgredrents into a continuous flow of ice cream. A conventional fruit feeder consists of three
main units each separately driven: a hopper with dosrng screw and an agitator, a feed pump
and in-line mixer. The mgredrents are fed into the hopper, where they are kept in constant mo-
tion by the agitator. The agitator ensures a constant supply of ingredients to the dosing screw
mounted at the bottom of the hopper. Ingredients are moved to the feeding pump.that gently -
Incorporates the Ingredients Into the continuous flow of ice cream. The flow of particulates can
be tied automatically to the flow rate of ice cream from the oonhnuous freezer. For larger parti-
culates (e.g., candy or bakery pleces), a shaker table can be used, rather than a hopper with
screw configuration, to prevent break-up of the delicate particulate ingredients.

Hardening. After the particulates have been ‘added, the ice cream is packaged and is
placed into a blast freezer at -30° to -40°C where most of the remainder of the water is frozen.
Freezing rate must still be rapld, so freezing techniques involve low temperature (-40°C) with
elther enhanced convection (freezing tunnels with forced air fans) or enhanced conduction
(plate freezers).

4, Find in the text En equivalents to the otlowin word- inatio
1. TeXHOMOMMHECKMi NPOLECC NPOU3BOACTEA MOPOXeHaro T U
2. COCTOSITH U3 ‘CTIeAYIOWHX TOXHOMOTMIECKMX onepauui

3. BOAPYIOLLWil HACOC C BECOBBIM AATHMKOM

4. UANMHAD C BPAAIOWMMUCA NIEIBUAMM HOXER -

5. nposoauTL NacTepusaumio .

6. BLITANKUBATL XUAKOCTb Hepes y3koe orsepcme

7. TeMmneparypa [0mkHa NOAAEpHVMBATLCA

8. cnocoBCTBOBATH KpUCTANNM3ALMM

9. 3amopa>rmearbcﬂ BO (hpU3epe HenpephiBHOTO AeiicTBUA

10. BpalaKLWWUACA LUNMHAP
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. 11, YMCTUTL NOBEPXHOCTL UMNMHADa hpusepa =
"'12," nopaBathCs B CKPEGKOBLIA TENIO0GMEHHMK
" 13, TennooBMeHHVK, CHabxeHHbIA pyGalLkoit ¢ XTaaareHToM
_ 14, BPbICKMBATE OUMILIEHHBIA CXATIN BO3AYX
" 15. npenoTBpalyaTh Hamep3atue Ha CTEHKaX LunuHapa
* 16. HaNOMHUTENM NOAAIOTCA B 3arPY304HYI0 BOPOHKY °
17, oBecneunsath NOCTORHHYIO riogaqy Hanonkvrenei
18, LLHeK-03aTOp, YCTAHOBNEHHbIIA Ha HE 3arpy304HOi BOPOHKW
19. nomelaTbeA B CKOPOMOPOSUITbHLINA annapar ¢ UHTEHCUBHLIM /IBUXEHVEM BO3ayXa
20. TEXHOJIOMA 3aMOPaKUBAHUA

5. In_each sentence the main verb has been omitted. Fill in the blanks from the :

s given. (Some sentenc active, an re pas:
1. lce cream mix manufacture ... the following unit operations: comblnatron and blending of
ingredients, batch or continuous pasteurization, homogenization, and mix aging. '
2. A high-shear blender (liquifier) ... a small chamber with rotating knife blades that chop all
ingredients as they are mrxed with the liquid passing though the chamber via a large centrifug-
al pump.
3. The HTST system .. wrth a heating section, a cooling section; and a regeneration section.
4, _l-lomogenrzers . the liquid through a namow opening, the so-called homogenizer valve.
-5. Aging ... in insulated or refrlgerated storage tanks, silos; etc.
6. Modem contmuous freezers . an alr pump, whlch lnjects ﬁltered compressed air mto
themx. =~ -
-7 Rotating knife blades and dashers .. freezrng on the srde of the barrel
8 Centrifugal pumps'.... to pump sauces through a nozzle into semi-frozen ice cream.
~ 9. Ingredient feeders ... for controlled rnject:on ofa vwde range of partrculate ingredients in-
~ to acontinuous flow of Ice cream. ;
10. After the panjculates have been added, the i ice cream . into a blast freezer at -300
“to -40°C e

toforce o equip to perform to be * ftoprevent
to employ . fodesign - fo consrstof tocontain - - toplace

8. Say whether the following statements are true or false in relation to the informa-

ion . If you think the statement is false, change it to make it true.

1.A hlgh-shear blender (liquifier) is a small chamber with rotating knife blades that chop all
ingredients as they are mixed with the liquid passing though the chamber vra a Iarge centnfug-
al pump.

2. The HTST system is equipped with a high-shear blender :

3. Homogenizers of the common type are equipped with a high-pressure pump that forces
the liquid through a narrow opening, the so-called homogenizer valve. - -

- 4. Batch freezers consist of a fixed barrel that is usually ﬂlled one-third to one- haIf full wrth
ice creammix. -

5. Continuous freezers consist of a barrel that has blades lnsrde that constantly scrape the
surface of a freezmg barrel.
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6. hmodemmmﬁeemsmﬂglmﬁebladeearudashaskeepmepmductagnated

~ 7. A conventional fruit feeder is employed to pump sauces into semi-frozen ice cream.

8 A oonvenhond ﬁurt feeder cons:sts of three main umts a hopper an agitator and an air
pump. - - .-
9. mefeedngpunpgeMymwrpomsmeingredentsmmemMnmusﬂowofmcrean
10. After the partmlates have been added theioe creamis packaged

1. Answerﬂlefollomng guesttons . - 5 . n
1. What stages can i lcecreammanufacturebedivided into'? L

2. What main components does a high-shear blender consist of? -

3. What piece of equlpment is used for the pasteunzauon of i ice cream mnx?
4Whatisahomogemze|’?Howdoes|toperate? o R
5. Where is the aging of ice cream mix performed?

6. What pieces of equipment are used to freeze ice cream mtx'?
7. What piece of equipment pumps sauces info semi-frozen ice  cream? -

8. What is a conventional fruit feeder? What components does lt oonslst of?
9. Where is ice cream placed after its packaging? - SR

10. What techniques are used for rapud freezmg?

8. Speak on the follamng point. '
1. The eqmpment used in |oe cteam manufaotunng

Text B.. FREEZING EQUIPMENT
1. Before reading the text learn the terms used in the text

plate freezer — NIMTONHbIA MOPO3UNbHBIR annapar

blast freezer - ckopomopoaunbnbm annapar '

belt freezer — KoHBeViepHLIA MOPO3UNbHBIA annapar

fluidized-bed freezer ~ cpmou.qusaquouubm MOPOSHITLHBINA annapar
 cryogenic freezer ~ KpHOreHHbIH MOPO3MNLHAIA annapar e

spacer — orpaHu4uTEnsHaA nnacmna pacnopnan neranb

refrigerant — xnapareHr - :

heat transfer rate — HTEHCMBHOCTL Tennonepepaqu

scraped surface freezer ~ cxpeﬁxosbm Mopoauanbm annapaT

scraper ~ ckpefok ‘

mesh conveyor belt - cetyaras KOHBeVIepHaﬂ neHTa

spray head — ronioBka ¢ pacnbiMBAIGLLAMU HAKOHEHHUKAMH

2.Read ang t[gnslgge the text. -

FREEZING EQUIPMENT > R
Lowenng the temperature below the freezing point of the product stops mncroorganlsms
from growing and reduces the activity of enzymes. Industrial freezers remove heat from the
surface of a food as rapidly as possible. There are several types ofvindustrial freezers, includ-
ing plate freezers, blast freezers, belt freezers, fluldized-bed freezers, and cryogenic freezers.
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Plate Freezer. A plate freezer consists of a vertical-or, horizontal stack of hollow plates,
through which refrigerant is pumped-at -40°C. Food blocks are placed: between the plates
“which are then moved together hydraulically and a slight pressure is exerted on the food to be
frozen. Spacers, fractionally smaller than the food, may be Inserted to prevent the food from
being crushed. Plate freezers can be double-plate or multl-plate arrangements, These plates
_are aranged In an Insulated cabinet. The plate freezer Is a very efficient method of freezing
food with relatively high rates of heat transfer but the technlque is lnevltably lrmrted to flat foods
and packs of relatively shallow dimension. -

Blast Freezer. Alr blast tunnel freezer consists of an lnsulated tunnel ln whlch the cooling
air is recirculated overfood at between -30°C and :40°C. The product to be frozen Is placed on
trolleys, hooks, or conveyors. The’ atr, cooled by indirect contact with a refrigerant In a heat ex-
changer, is blown over the food surface by fans or blowers. The simplest form of blast freszer
_ is a batch-operated cabinet freezer in which the food to be frozen is placed on trays which are
then wheeled Into the cabinet on trolleys The cabinet is deslgned to move air evenly at equal

- velocity over all the surfaces to be frozen and trolleys and trays are designed to offer the same

~ resistance to air flow no matter which path the alr takes through the freezer. For this reason
the freezer must always be used at full capacity. -

‘In a continuous air blast freezer the food travels on a conveyor belt through a tunne! in
- which there s a counter-current flow of cold air. The resldence tlme in the freezer is made

- equal to the required freezing time.- -

The great advantage of the blast freezer is its abllrty to aooommodate foods of all shapes
and sizes; in this respect it is far more versatrle than the plate freezer. However, the freezing
time will be relatively long. .

Belt freezer. These freezers consist ofa oontmuous stamless steel or plastrc belt moving in
an insulated room. Belt freezers can be straight belt types or spirel belt types. Products either
in solid or liquid form can be frozen in this type of freezer In the case of solid foods, perforated
belts are generally used and air can be forced upward through the belt. The upward movement
of air can partially lift the product, giving high heat transfer rates and free flowing nature to the
frozen product. Air velocities in the range of 1-6 mls are generally used in these systems.

In a spiral belt freezer, a continuous conveyor belt moves around a cylindrical drum, for up
to 50 rounds. These systems require more space when compared to straight belt systems. Air
flow can be upward or. downward through the spirals. As it accommodates a long conveyor
belt, this arangement gives longer product residence times. This type of arangement is well
sufted for. products requlrlng longer freezlng tlmes, packaged products, and larger-srze
products
-~ Scraped Surface Freezer 'l'hrs type of freezer is malnly used for quuld and semrsolrd foods

with or without partrculates _
. It consists of two concentric cylrnders, the. outer one belng lnsulated to prevent heat gain
. from the surroundings. The cooling medium flows in-the space between the two cylinders,
- whereas the food is contained in the inner cylinder. A scraper rotates inside the inner cylinder
. " to scrape the frozen product layer from the freezer surface. This keeps the metal surface clean
-and gives high heat transfer coefficients. Scraped surface freezers can be operated in batch
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mode or continuous mode. The product is frozen rapidly and the fast freezing gives a large
number of small ice crystals in the product This type of freezer is exfensfvely used in the ice
cream manufacturing industry. -

Fluidized-bed freezer. These freezers are used to freeze particulate foods such as peas
cut com, diced carrots, and strawberries. The foods are placed on a mesh conveyor belt and
moved through a freezing zone in which cold air is directed upward through the mesh belt and
the food particulates begin to tumble and float. This tumbling exposes all sides of the food to
the cold air and minimizes the resistance to heat transfer at the surface of the food. =

Cryogenic freezer. Cryogenic freezing came into existence in the 1960s with the introduc-
tion of cryogens such as liquid nitrogén and carbon dioxide. A variety of equipment configura-
tions are available, The simplest is the batch cabinet freezer in which liquid nitrogen is injected -
into a high-velocity gas stream circulating in the insulated cabinet. The food to be frozen is
placed in frays which fit onto a trolley rather in the manner of atray drier.

In a tunnel freezer food is conveyed on a mesh belt through an insulated tunnel. The food
passes through a region in which cold nitrogen gas circulates at a high velocity before being -
conveyed to the spray heads, where liquid nitrogen is sprayed directly onto the food surface.
Fish, meat, poultry, fruit, vegetables and bakery products can all be frozen in this way. -~

Particulate foods such as diced meat or vegetables are best processed in a rotary cryogenic
freezer. This consists of a long hollow drum which is inclined horizontally to aid the flow of ma-
terial through the device. Food falls through a curtain of nitrogen vapour and liquid nitrogen
resulting in an IQF (Indrvrdual Qurck Frozen) product Such equrpment may be up to 1 5 m in
diameter and 10 min length :

3. Answer the tollowrng guestrons

1. What is the working principle of rndustnal freezers?

2. What types of industrial freezers are described in the text? . A

3. What plecs of freezing equipment typically uses- a vertfcal or honzontal stack of hollow
plates, through which refrigerant is pumped at -40°C? - .

4. What is the role of spacers in plate freezers? T

5. The technlque used in plate freezers is fimited to ﬂat foods and packs of relatrvely shallow
dimension, isn't It? ..

6. What is a blast freezer? Can you describe the process of freezing Ina blast freezer7

7. What is the great advantage of a blast freezer?. s e

8. What is a belt freezer? How does it work?

9. What ara the possible types of belt freezers? -

10. What components does a scraped surface freezer consist of?

11. What s the application range of fluldized-bed freezers? :

12. Can you describe the process of freezing in a tunnel cryogenlc freezer?

13. What foods can be frozen in a tunnel cryogenic freezer? r

14. What foods are best processed ln a rotary cryogenrc freezer? What components does it

consist of? :
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UNTTB.
' Text A BUTTER MANUFACTURING EQUIPMENT

efore readi thetextl thetermsu in thetext:r

- skum milk — CHATOE MONOKO, 05EKMPEHHOE MOMOKO

disk - Tapenka (cenapampa-cnusxoomemem)

distribution hole — pacnpepenurensHoe oTeepcTHe

- chum — MacrIoM3roTOBUTEND, Macnioboiika

plate heat exchanger — nnacTMHyaTLii rennooﬁuennux

rotary agitator — potauponHas Memanka

continuous butter-making machine - Macnouarmosmem Henpepunnoro AeicTeus

beater — nonacTb (mewanxw), 6wio

 variable speed mtor—nnura'renb c nepemenuou qacmron BpaltjeHus
sleve - peliero, cro - -

“worker — Macnoo6paaona1em>. paﬁoqaa cena (MachousrotoBuTens)

" 'SCrewW —~IHeK - -
- perforated plate - nepq)opuposauuaﬂ nnacmHa

- strand = HenpepeIBHAA 3ar0TOBKA - o

kneadmg nepemeLunsanme, cGnaame (uama)

'-_posmvepump Hameraremnbmuacoc S

. gjch the p_hrases below wuth the gggrog’ riate Russian equivalents.

2
1. chuming a) ueHTpobexHas cuna
2. working _ - b) ocbBpaweHns .
3. milkk pasteurizer .. .. ..C). BaHHaCO3peBaHNA
4. centrifugalforce ... d) cOusahme
. .5.. to move inwards/outwards. _ . e) 6ak, yaH, BaHHa
" 6. the axisof rotation -, . f) wmacnsHoe 3€pHO
7. storage tank : - g) naxta
8.__aglng tank . ’h) obpabotka, TexcTypupoBaHue
9. tub~ S ‘ 1) -~ cocras macna
10 revolutlon j) BvinaBnMBaTL, BLINPECCOBLIBATL
11.buttergran .~ < - k) nactepusatop Monoka
" . 12. buttermilk ' I} - perynuposatb, NPUBOAUTL
' ' B COOTBETCTBUE - .
13. to drain off . ' m) ABKraThCA BHYTPb/HApYKY -
14. to adjust S n) - aK-xpaHumiye, 6ax—pe3epayap
15. butter composition T " 0) obopor, Bpameuue -
16. shelf life ST e p)-Baney .. -. - - .
17.to squeeze Leno q) - Menkasn acoska
18.roller -.- e ccee o - T) ChyCKaTh, CUBATH -

19.retall package . - ' S) CPOK FOAHOCTH
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3. Read and transiate the text.

* BUTTER MANUFACTURING EQUIPMENT

Butter is generally made from cream by chuming and working. Cream can be either sup-
plied by a fluid milk dairy or separated from whole milk by the butter manufacturer,

If the cream is separated by the butter manufacturer, the whole milk is preheated to the re-
quired temperature in a milk pasteurizer before being passed through a separator. Centrifuges
can be used to separate the cream from the skim milk. The centrifuge consists of up to 120
discs stacked together at a 45 to 60 degree angle and separated by a 0.4 to 2.0 mm gap or
separation channel. Milk is introduced at the outer edge of the disc stack. The stack of discs
has vertically aligned distribution holes into which the milk is introduced. Under the Influence of
centrifugal force the fat globules (cream), which are less dense than the skim milk, move in-
wards through the separation channels toward the axis of rotahon The skim milk will move
outwards and leaves through a separate outlet. .

The cream Is cooled and led to a storage tank where the fat content is analyzed and ad-
justed to the deslred value, if necessary.

From the Intermediate storage tanks, the cream goes to pasteurizalion at a temperature of
950C or more. The high temperature is needed to destroy enzymes and m:cro-organisms tbat
would impair the keeping quality of the butter. - -

if ripening Is desired for the production of culfured butter, mixed oultures of lactic-acid bacte-
ria are used and the cream is ripened to pH 5.5 at 210C and then pH 4.6 at 130C. Most flavour
development occurs between pH 6.5 - 4.6.-The colder the temperature during ripening, ﬂxe
more flavour develops. Ripened butter is usually not washed or salted.- - -

In the aging tank, the cream is subjected to a program of controlled cool'ng Cold-aging of
cream ensures that the appropriate fat crystaline structure is obtained for optimum churning.

From the aging tank; the cream is pumped to the chum via a plate, heat exchanger, which
brings It to the requnred temperature. The chuming is in most cases achieved by beating in of
air. It can be done in a chumn, mostly consisting of a large vessel (tub, cylinder, cube, or
double-ended cone) with so-called dashboards. The vessel is filled with cream and is rotated
at several revolutions per minute (r.p.m.). The churning then takes, say, 20 min. There are also
chums with a rotary agitator (for example, 20 r.p.m.).The latter principle is also applied in the
frequently used continuous butter-making machine according fo Fritz (See Fig.1). In the dalry
industry today the majority of the butter is produced on these machines. - .

In & continuous butter-making machine according to Fritz, the cream enters at (1) and s
very intensively churned in the first cylinder fitted with beaters that are dnven by a variable
speed motor (tuming speed of beater, for example, 2000 r.p.m.), yielding very fine butter
gralns In the second cylinder (say, 30 r.p.m.), the grains are chumed into larger grains, affow-
ing the buttermilk to drain off via a sieve (2). The grains fall in the worker, where they first are
kneaded together by the screw, with the residual buttermilk being drained off (3). The mass
may be chilled with water (4). The butter is now squeezed through a series of perforated plates
and leaves the machine as a strand (6). To adjust the butter composition, additional water,
brine, and so forth, can be incorporated during working (5). Some machines are equipped with
two worker sections in series. To improve the butter quality, the system Is equipped with a va-
cuum section in which the incorporated air is removed. Removal of air from the butter will im-
prove the texturs of the butter and increase the shelf life due to less oxidation and risk of free
moisture. A denser product will also improve the efficiency at the packaging machine.
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. Fig.1 Continuous bumn»mklng mchrne nccordmg to Fritz

The workrng (kneadmg) is done to transform the butter grains into a continuous mass, to
ﬂnely disperse the moisture in the butter; to regulate the water content; and, if desired, to in-
corporate salt. Working consists of deforming the butter, This can, for instance, be achieved by
squeezing the butter.through rollers, by.allowing it to fall from a height, or by. squeezing the
‘butter through perforated plates (in the continuous machlnes) During.the working, the water
content is regularly checked and, if needed additronal water is added by rnjectors to amive at
the accepted standard valve,

“The finished butter can be unmediately packaged in a retail package ‘After the working. but-
ter is soft enough to be pumped from the drum-andworker by a surtable positive pump. The
‘packaged butter moves on to cold storage

1. M3rOTABNMBATLCA M3 CANBOK C NOMOLLIO COMBaNNS . .
2. npenapuTerbHo NOAOFPeBaTHCS A0 HeobXoAMMOl reunepatypu
7 3. AUCKH, pasMelleHtble nocnenoaarenu-ro nog yiiom ot 45° no 600
. 4. paynenetibie (ueaxrapemquuu) 3asopou 0'r 04 Ao 2 0 MM
-5, BHEIWHASl KPOMKA NAKeTa Tapenok - '
"6, nop BIMsiHMEM qempo6e>mou cunu B
- 7. MporpaMMa perynupyemoro oxnamenmr
8. nepemelMBaTLCA C NOMOLLbIO LUHEXE' ,
" 9. cnMBKY 3aKaUMBAIOTCA B Macnonsromamem
10 cocronmuﬁmﬁonmmoocma R .
11, Bpauwarsen co CKOPOCTLIO Hecmnbxo oﬁopoms B MMHYW
12, ywnuugp, oarautermuu FIONacTAMM (p,ﬂﬂ c6uBaHms) '
-13. npusopvmbIil B Aeucrsue naurateneu ¢ nepeueuﬂoﬁ tractomu epatqeumr
" 14, oxnawparuca Boftol _ o ‘
. 15, pap rrep(popupoeamux nnacruu v ' .
16. GbiTh odopynosamm mzymr mcnenosarerwo yctauoeneuuumu paﬁoqumu cemuﬂmu,g
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17. GbiTb 060pYAOBAHHLIM BakyyM-Kamepoi -
* 18, yBenuuMBaTL CPOK XpaHeHUs: * e

19. npozaBRMBaTL MACTo 4epe3 Banbubl

20. 6biTb yNakoBaHHbIM - o

5. In each sentence the main verb has been omitted. Fill in the blanks the
words given. (Some sentences are active, and some are gassrve ) :

1. Centrifuges .... to separate the cream from the skim milk.-

2, The oentrifuge . up to 120 discs separated by a 0.4 to 2. 0mm gap.

3. The stack of drscs . vertically aligned distribution holes into which the milk is introduced, -

4, Under the influence of centrifugal force the cream . mwards through the separauon
channels toward the axis of rotation. - - .

5. A plate heat exchanger ... the cream to the requrred temperature

6. The chum vessel ... at several revolutions per minute (r.p.m.).

7. The first cylinder fitted with beaters ... by a variable speed motor

8. In the second cylinder, the grains ... into larger grains. -

9. The butter ... through a series of perforated plate.. .-~ -

10. To improve the butter qualrly the system .a vacuum sechon

to rotate to drive to consist of . ln squeeze S ) move .
to churn to used to equrp ~ tohave - fo bnng

6 Say whether the following statements are true or false in relation to the mforma-

ion in the text. If you think the statement is false, change it to malre ittrue. ..
1 Centrifuges are used to separate the cream from the whole milk. . -

2. Centrifuges consist of discs stacked together at a 90 degree angle and separated by a
gap or separation channel. - . , -

3. A plate heat exchanger brings the cream to the requrred temperature L

4. A churn conslsts of a large vessel with so-called dashboards. . - :

5. In a continuous butter-making machine according to Fritz, the first cylinder is fitted wrth
beaters driven by a positive pump.

6. In a continuous butter- makrng machine accordlng to Fritz, the worker is equipped with a
screw, kneading the butter grains together.

7. To improve the butter quality, a continuous butter-making machine can be equipped wrth_
an auxiliary worker section in which the incorporated air is removed. -

8. During the working, the butter is squeezed through rollers or perforated plates ( n the
continuous machines), or can fall from a height.: :

9. After the working, butter is soft enough to be pumped from the chum—and worker by a
suitable positive pump. : ]

10. The packaged butter moves on fo an aglng tank

- 1. - Angswer the followrng guestrons )
1. What piece of equipment is used to separate the cream from the whole mrlk? .

2. What elements does a centrifuge consist of?. . -
3. Why is the cream subjected to pasteurization?
53



4. What piece of equipment is used to chum the cream?.
5. What process takes place inside the first cylmder of a oontmuous butter-machine? What -
elements is the first cylinder fitted with? - .

6. What process takes place Inside the second cyllnder of a contlnuous butler machine?

7. What Is a worker? What components does It consist of?
8. What section helps remove the incorporated air from the butter?

9. What are the ways to achleve butter working? .~

10. What pleces of equ;pment are used to add if needed addmonal water to the butter?

§gggg on the followmg pomts

g 1 The equipment used in butter productlon
2. The working prlnCIpIe of a contmuous butter-makmg machine.

‘Text B. FILLING MACHINES ‘
1. ﬂorg reading the text lgg[n the terms used in the text:

filler — posarop, HanonHUTENbHaA MallivHa -
volumetric filler — 06bEmHLIR A03aTOp, HaNONHUTENLHAA MatMHa
piston filler — nopiuHesoit fo3atop.
intake stroke - xop BcacbiBaHus {Hacoca) - -
_ supply tank — nuTatenbhbiii Gak, nuTaiowsi Gax
directional valve — HanpasnsioLwi knanat
 measuring chamber - naMepuTenbHan xauepa
auger filler — LHeKOBLIA, Aoaamp '
- hopper - 3arpyao\#ian BOpOHKA -
bridging ~ 3akynopueaHue, 3acoperme ; -
net weight filler - secoBoit Aosatop, onpenensoiLui Maccy HeTTo
gross weight filler - BecoBoi# 03aTop, onpeaensIouMii Maccy 6pyrro
feeder — nuTarens, nopaloLijuit Mexauuau, Aosarop

funnel - aopouxa, pactpyb
2. Read and translate the text. :

 FILLING MACHINES -

’.&

i

The ﬁllmg machme is usually the most important machine in a food packagmg fine. The filler :
performs two critical functions. It measures out a specific quantity of a food product and it °
places that metered quantity of the food product into a package. The machine may also per- :
‘form other functions, such as making the package and closing the package Most fillers can be :

set up to work on many different products.
Filling machines used in food systems measure out a quantity of product by volume or welght

Volumetric fillers deliver a measured volume of product into each container. Volumetric sys-
tems are flexible and can be adapted to a wide variety of products ranglng from water to thick '

pastes or powders and other dry products.

Piston filler. Piston filers are the most common type of volumetnc filer.- Piston fillers
measure and deliver the product by the action of a single piston. On the intake stroke, the pis- .
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ton draws product out of the supply tank, through a directional valve and into the measuring
chamber, which houses the piston. Then, on the following delivery stroke, the valve leading to
the container is opened and the vaive leading to the supply chamber Is closed, causing the
-product to flow out of the chamber and into the container. The filled container Is then conveyed
away and replaced by another empty container and the process cycle repeats, .

Auger filler. Auger fillers are a widely used type of volumetric filing equipment used for
many types of dry products and thick pastes, The product Is held temporarily in a conical
shaped bin and metered and conveyed out through an opening at the bottom by an auger. The
auger must be speclally designed and manufactured to suit the product, The volume of product
delivered is directly related to the number of degrees that the auger rotates. The control can be
based on fime, which requires that the speed of rotation be constant, or it can be based on the
degrees of rotation, To change the volume of product delivered, the time that the auger rotates
can be increased or decreased.

Some powders tend to bridge in the hopper and not flow into the auger. To prevent bridging,
manufacturers make various types of agitators that rotate together with the auger. The agitator
breaks up the bridged product and keeps the product flowing smoothly to the auger. If the
density of the product is constant, metering a specific volume of product also specifies a par-
ticular weight. Volumetric filling is a good choice for products of this type.

Weight filing Is used for products that do not have uniform density ‘and for products that require
more accurate metering. There are two type of weight filling, gross weight and net weight.

Net weight fillers. Net weight fillers measure out the deslred weaght of product and convey
the measured product to the container. ..

The metering step is done Inside the maohme, before the product is ammduced into the con-
tainer. The scale measures only the weight of the product. When the weight of the productinthe -
hopper reaches the preset value, the feeder stops and the hopper opens to discharge the product -
into a funnel, which guides the product into the container. After the product has been placed into
the contalner, the contalner Is moved away and an empty container is moved info position.

Gross weight filler. A gross weight filler measures the combined weight of the product and
the package. Before the filing operation begins, a sample of packages is weighed individually
and the average Is calculated. The metering scale is then preset with sum of the desired prod-
uct weight and the average welght of a contalner, The product is metered directly into a con-
tainer until the scale determines that the proper (combined) weight has been reached. At that
time, the product flow is terminated, the filled container is moved out and an empty container is
moved into position to be filled.

3. Answer the following questions.

1. What functions does a filler perform?
2. How do filling machines measure out a quantity of product?
3. What measures the product in a piston flller? = -
4, What function do valves perform is a piston filler?.
5. What is the design difference between a piston filler and an auger filler? -
8. Why are auger fillers equipped with various types of agrtators‘7
7. How does a net weight filler operate? - E
8. What Is the difference between a net weight filler and a gross welght filler?
9. What function does a metering scale perform in a gross weight filler?
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Yuebroe uspanue . -

-+ Cocrasutens: Onsra BacunbesHa Mpokoniok

V‘-IEBHO-METOHMHECKOE HOCOBME
no ‘-lTEHmO AVTEHTW-IHbIX TEKCTOB
HA AHI'HMMCKOM H3bIKE

S ' ,qns c'ry,quToa cneuuanbnocm ' '
o 1-36 09 01 «Malllm-lbl " annaparbl nmuenblx npouaao,qcra»

OTeercTBeHHbIN 3a Bbinyck: Npokoniok O.B,
PeaakTop: Boposukosa E.A. 8

- KomnetoTepHas Bepcrka: Boposukosa E.A.
Koppek'rop I’lpoxomox OB.: .

Moanucaro k nevaty 15.10.2013 r. Bymara «Cuerypoqka» ®opmar 60x84 '/1s.
_ Tapuwmypa Arial Narmow. Yen, ned. n. 3,25, Yu.uan, n. 35. . . .
~ ~3aka3 Ne 1078 Tupax 50 ak3. OTneyaraHo Ha pusorpace YupexzaeHus oﬁpasonauun «Bpe-
 GTCKWV FOCYAAPCTBEHHbIA TEXHAUECKA YHUBEPCUTET» ,
224017 r. Bpecr, yn. Mockockas, 267.
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