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BBEOEHUE

Hacrosiiiee yueOHoe mocoOue mpeiHa3Ha4ueHo Jisi 0akalaBpoB U Ma-
THCTPAHTOB, oOOyyarommxcd Mo HamnpasiaeHusM 220700 “Apromartzanus
TEXHOJIOTUYECKHX TpoueccoB U npou3BoactB”, 151000 “TexHonornyeckue ma-
IIMHBI ¥ 000pYyI0BaHHUE .

Lens qaHHOTO y4eOHOro MOCcoOusl — MOArOTOBUTh CTYJIEHTOB K UTe-
HUIO OPUTHMHAJIBHOW JIUTEpaTyphl MO CICHMAIBLHOCTH, a TaKXe pa3BUTh
Y 3aKpETUTh HaBBIKU ayIUPOBaHUs, TOBOPEHUS U MUChbMa B cepe mpodec-
CHOHAJIIbHOM KOMMYHUKAIIUH.

Hacrosee n3nanne npeaHazHaueHo s padOTHl Ha 3aHATHSAX C Oa-
KaJaBpaMH, MarucTpantaMu u actimpantamu. [Tocodue cocTouT u3 Tpex pas-
1e7oB, B KOTOPBIX 18 YpokoB (Units). Ypok BKiItOUaeT B ceOs CI0Bapb, TEKCT,
JIEKCUYECKHE U TpaMMaThiecKkue ynpaxkHeHus. Kaxaplii u3 Tpex pazienos
COCTOMT W3 IIECTH YPOKOB M 3aKaHYMBAETCS KOHTPOJIbHBIM 33/IaHUEM,
HaMpaBJICHHBIM Ha BBISIBIICHUE OCTATOYHBIX 3HAHWN Y CTYIEHTOB U 3aKperuie-
HUE NPONACHHOro Marepuaia. KoHTpoiabHOE 3alaHue CONEPKUT TPU YaACTH:
Comprehension, Speaking, Writing. Kaxkgas dacts npezyiaraer psi ympax-
HEHMIA, OTBEYAIOIIUX COBPEMEHHBIM CTaHAapTaM OOydYeHUs] WHOCTPAHHOMY
S3BIKY, M CIIOCOOCTBYET Kak 0oJjiee MTyOOKOMY MOHUMAaHHIO MpEeaMETa, TaK
Y Pa3BUTHIO TBOPYECKOTO0 BOOOpaXkeHMs. YueOHOe MmocoOue 3aKaH4YHMBaeTCS
MIPWIOKEHHUEM, KOTOPOE BKITFOYAET B Ce€0sl CIIOBaph TPYAHOM U CIICIIUATBHOMN
JICKCHUKH, COZEPIKAIIEHCS B TEKCTaX U YIPAKHEHUSIX TTOCOOHSI.

TekcTsl ns YPOKOB MOAOOpaHbI TaKUM 00pa3oM, YTOOBI MO BO3-
MO>KHOCTH J]aTh MPEACTaBICHHE 00 OCHOBHBIX MEXaHUYECKUX U (PU3UUECKUX
MpoIeccax M OMepalusiX, UCHOIb3YEMbIX B MHUIIEBOM MPOMBIINIJICHHOCTH,
a Takke 00 000py1I0BaHUU, IPUMEHSIEMOM Ha MUIIEBBIX MPEATNPUITHSIX.

Jlexcuueckue yOpaKHEHUS TOCTPOCHBI TakKUM OO0pa3oM, 4YTOOBI
PaCIIMPUTh CIOBAPHBIN 3amac CTyJEHTa, aKTUBU3UPOBATH YK€ UMEIOIIUECS
3HaHUS, a TAKXEe HAyYUTh MOP(POJOTUYECKOMY WICHEHUIO CIIOB M3y4aeMo-
TO s3bIKA.

['pamMmMaTHdeckre ynpaKHEHUS OTPAKAIOT BCE TPYAHOCTH, HEOOXO-
JTUMBIC TSl PABUIILHOTO TIEPEBO/Ia TEXHMUECKUX TEKCTOB B paMKax JTaHHO-
r'0 MOCOOUS U MOCJIEAYIONIEr0 CaMOCTOSITEIIEHOTO YTCHHS TEXHUYECKOH JTH-
Teparypsl. L{enpio JaHHBIX yHpaKHEHUH SBIISICTCS aKTHUBU3AIMS TOTyYeH-
HBIX paHee 3HAHWM W 3aKPEIUICHUE MX Ha KOHKPETHBIX MpPUMEpPAX, COAEP-
KalUX CHEIUaTbHYI0 JIeKCUKY. HeoO0XonuMo pa3BUTh y CTYAEHTOB CIIO-



COOHOCTh BHJIETh IPAMMATUYECKUE KOHCTPYKIIUU B TEKCTE U JIETKO UX TIe-
PEBOJIUTH, a TAK)KE NPHUBIICYb BHUMAHUE CTYACHTOB K SIBJIEHUIO MHOTO-
3HAYHOCTH M MHOTO(YHKIIMOHAJbHOCTH OTAEJIbHBIX CJIOB, CJIOBOCOYETA-
HUH, TPaMMAaTHYECKHX KaTeropuii, 0coObIM 00pa3oM yHoTpeOJIieMbIX
B TEXHUYECKOU JIUTEPATYPE.

KoHTponbHOE 3a71aHKe, IPEACTABIEHHOE B KOHIIE KaXKJIOTO pa3Jiena,
COCTOUT W3 TPEX 3aJlaHUil, HANpPABJICHHBIX HA MOBTOPEHHE MPOWUJIEHHOIO
MaTepuana U aKTUBU3ALWIO 3HAHWW W MBIIUICHHS. 3aJJaHus HOCAT TBOpYE-
CKHUX XapakTep, TeM CaMbIM CIOCOOCTBYIOT aKTHBHU3ALUU TBOPUYECKOIO
MBIILJIEHUS CTYJIEHTOB U B TO K€ BPEMsI 3aKpPEIJICHUIO JIEKCUKH, TpaMMaTH-
KM U UHPOPMALIMOHHOTO HAIOJIHEHUS TEKCTOB. 3aJaHusl pa3BUBAIOT HaBbI-
KM U YMEHUs, He0OOXOAUMBbIE JJI MOJTHOLIEHHOTO U KaueCTBEHHOTO M3y4Ye-
HUSI MTHOCTPAHHOTO A3bIKa, @ UMEHHO TOBOPEHHUS, IOHUMAaHU, YCTHOU peunt
Y IIUChMa.

Kaxngomy Ypoky nmpeamecTByeTr CIMCOK JISKCUUECKUX €OUHHUIL], KO-
TOpBIE SIBIIAIOTCS ClieUU(UIECKUMH JJIsl JaHHOTO pa3jiesia U MOTYT BbI3bI-
BaTh TPYJAHOCTHU IIPU MEPEBOAE U 0OIIEM TOHUMAHUH TEKCTA.

W3nanue 3akaHYMBaeTCs CIOBAapeM, B KOTOPOM CTYIEHT 0e3 Tpyna
HaWJET JEKCUKY, HEOOXOIUMYIO Ui paOdOThI C TEKCTAMU U YIIPAXKHEHUSIMHU.

[Ipu pabore ¢ AaHHBIM NMOCOOMEM PEKOMEH]IYETCSl MCIOJIb30BaTh
CJIEIYIOIINE CIOBApPHU:

1. Mromnep B.K. Bosnbiioit aHrino-pycckuil cioBapb: B HOBOW pe-
nakuuu. — M.: Hurtagen-Tpeia: Punon knaccuk, 2005.

2. DnextponHbii cnoBaps ABBYY Lingvo 12.

3. CoBpeMEHHBIN aHTIO-PYCCKUM MOMUTEXHUYECKUN cioBapb/CocCT.
B.B. bytHuk — M.: Beue, 2012.

4. Pyccko-aHrnuiickuil nmoautexuudeckuii ciaoapb/Coct. b.B. Kys-
HenoB. — M.: Pycco, 2001.



UNIT 1
agriculture — cebcKkoe X03sIMCTBO
animal husbandry — >kMBOTHOBOICTBO
article — uzgenue, ToBap, IpeAMET TOPTOBIIN
auxiliary — BcmoMoraTeibHbIi
bakery products — BeinieuHbIe U3IEIUS
composition — cOcTaB
confectionary — KOHIUTEPCKUE U3CTUS
dehydrated — neruapatupoBaHHbIi, 00E3BOKEHHBIHI
dissolve — pacTBOpATH(Cs1), pa3zKuKaTh(CsI)
dry — cyxo#, cymuTh
drying — cymika
edible — cbe10OHBIIN, TOAHBIN B TTUIITY
equipment — 000pyI0BaHKE
extraction — U3BJICUCHHUE, OTXKHUM, YKCTPAKITHS
fishery — pbIOHBIN poMBbICEN
food industry — nuieBas MpOMBIIIIECHHOCTh
handling — TpancniopTHpoBKa, NOrPy304HO-PA3TPY30UHBIE ONEpaLlun
horticulture — canoBoACTBO
hydrate — rugpotupoBatb(cs)
market — ppIHOK
marketing form — ToBapHbIi1 BU1
miX — CMEIIMBATh, IEPEMEIIINBATH
mixer — MelIangKa, CMECUTEb, MUKCED
mixture — cMech
moulding — npeccoBanue, GpopmoBaHue
non-edible — Heche10OHBIN
process — o0pabaTbIBaTh, epepadaThiBaTh
processing — 00paboTKa, mepepadoTKa, TEXHOIOTHS
recover — BOCCTaHaBJINBATh, U3BJICKAThH
size enlargement — yBenn4ueHre pa3MepOB
size reduction — yMEHBIIICHHE pa3MepOB
solid — TBep0€ TENO
solution — pacTBOp
sorting — COpTUPOBKA, KilacCH(PUKAIIHSI
starch — kpaxman
suspension — CyCHeH3us
winning — BbIICJICHHE



MECHANICAL OPERATIONS IN FOOD INDUSTRY

Food industry came into being a few hundred years ago. This was
long before any knowledge was acquired about what happened during food
processing which was mainly based on experience and traditions. Only re-
cently science has become involved in foods and thus food science is a
young science.

The food industry processes biological materials which are produced
by agriculture, horticulture, animal husbandry and fishery. They differ
greatly from each other and are of a very complicated structure and compo-
sition. That is why food processing should be based on knowledge of the
properties of these biological materials and of the changes that take place
during processing. But food processing can not be accomplished without
mechanical operations and mechanical equipment because they create prop-
er conditions for it.

Mechanical operations are very important in the manufacture of all
kinds of products and especially in that of complex articles such as bakery
products and confectionery as well as modern products such as canned and
dehydrated soups, baby foods, meat products, etc.

Mechanical operations include first of all handling of materials (i.e.
transportation and storage methods) which is very important in any plant.
The next commonly used operation is mixing which may be used in the pro-
duction of many complex articles or as an auxiliary operation in reactions
where the reacting materials must be brought into close contact with each
other; in physical operations such as dissolving and extraction and so on.

Size reduction and size enlargement are exceptionally important in
the food industry. In the case of size reduction a distinction can be made be-
tween the operation for a purpose (to give the product a certain marketing
form and dimension) or as an auxiliary operation in physical operations
such as drying, cooling, heating, etc. Size enlargement (moulding) of arti-
cles is often applied in confectionery industry, in meat processing, etc.

Finally, many mechanical separation methods are used in the food
industry. Solids are separated from liquids. Examples of liquids recovered
from mixtures are fruit juices and sugar solutions. The winning of a solid is
of prime importance in the separation of starch from suspensions. We know
the classification of solids to be also of great importance: in the cleaning
and sorting of raw materials; in the separation of edible from non-edible
components and in the sorting of final products according to shape and di-



mensions. Other mechanical separations (liquid/liquid, solid/gas and lig-
uid/gas) are also used quite frequently.

The specialized mechanical engineer who works in food industry
must be able to select the most suitable equipment for a certain purpose. He
also should know the design and construction of this equipment and solve
different technical and economical problems.

EXERCISES
I. You are sure to easily guess the meaning of the derivatives:
Verbs: Nouns: Adjectives: Adverbs:
To produce production productive productively
productivity  producible
product
producer
To separate separation separate separately
To operate operation operative operatively
operator
To react reaction reactive reactively

II. Word formation. Form nouns from the given words according to the
pattern:
a) dry—drying b) accomplish — accomplishment

process — ? enlarge — ?
manufacture — ? equip — ?
handle — ?
dissolve — ?
c) store—storage d) machine — machinery
use — ? fish —?
pass — ? confection — ?
cream — ?
bake — ?
recover — ?

III. Translate into Russian:

food processing, handling of materials, storage methods, size reduction,
classification of solids, size enlargement, raw materials, specialized me-
chanical engineer, moulding, non-edible components, products of different
shape and dimensions.



IV. Translate into English:

MUIICBass TPOMBIIUICHHOCTh, MPUBOJANTh MaT€pPUaANbl B TECHBIM KOHTAKT
ApyT ¢ APYroM, TOBapHBIN B, BCIIOMOTATEIbHBIC OIMEpaIii, ObITh OYCHD
BaXHBIM, ITOJXOAIIEe 000PYyI0BaHNE, PEIIaTh TEXHUYECKUE U IKOHOMHYE-
CKHe TPOOJeMbl, MPOAYKTHI JCTCKOTO TIMTAaHWs, KOHCEPBUPOBAHHBIC
1 00€3BOKEHHBIC CYIIBI, METOJIbl MEXaHHUECKOTO Pa3/ICIICHUSI.

V. Translate the following sentences paying attention to the predicates in
the PASSIVE VOICE:

1. One can use the term «process» when only a single operation is consid-
ered. 2. Many years ago food processes were mainly based on experience
and traditions. 3. The problem of liquids separation is being studied at our
research institute. 4. The problem of transport and storage methods is dealt
with in this article. 5. Size enlargement of articles is often referred to as
moulding. 6. The hygienic standards of transport equipment are paid great
attention to when dealing with perishable products such as milk, meat, fish
and eggs. 7. Sometimes in the extraction of solids, physical separation can
be followed by mechanical separation.

VI. Remember the translation of the verbs TO BE and TO HAVE:
1. The question is whether mechanical or physical separation methods
have to be applied. 2. We know the classification of solids is of great im-
portance in food industry. 3. We have considered the operation of mixing
which may be used for a purpose or as an auxiliary operation. 4. To choose
the equipment for a certain purpose all properties of the material to be pro-
cessed are to be considered. 5. This mixer has vertical as well as horizontal
material displacement. 6. In some cases the purpose of mixing is to obtain
a good contact between the materials to be mixed.



UNIT 2
beans — 600b1, (hacosb
blower — Bo31yx0/1yBKa, BEHTUIISATOP
cereal — XJ1€OHBIN 3J1aK
convey — TPaHCIIOPTUPOBATh, IEPEBO3UTH
displace — mepememiatb
dough — Tecto
ejector — KEKTOpP, CTPYUHBIM HACOC
fan — BeHTHIIATOD
flour — myka
flow sheet — TexHoOrMUECKask cxema, OCIEN0BATEILHOCTD ONEpaIil
fluid — Texy4as cpena (KMAKOCTb WU ra3), )KUJIKOCTh
flume — xxeno6
food safety — 6e3BpeTHOCTH MUIIIEBBIX MPOAYKTOB
fruit pulp — Iog0Bast MAKOTH, MyJIbIIA, MIOPE
hydrolic — ruapaBnuueckuit
inclined — HaKJIOHHBIN
juice — COK
pipe — TpyOa
pneumatic — THEeBMaTUYECKUN
powder — OpPOIIOK
pump — Hacoc
requirement — TpeboBaHUE
settle — ocemaTh, ocakaaThCsl, OTCTAMBATHCS
steam — niap
tank — Oak, 1UcTEepHA, pe3epByap
vat — 0ak, 4aH, BaHHa
vessel — pesepByap
viscous — BSI3KUMI

HANDLING OF MATERIALS

Any flow sheet begins with handling. Raw materials pass through
the factory from department to department and from one machine to
another, transportation often being necessary within the processing
equipment itself.



Mechanical transport of food materials may be divided into fluid(gas
or liquid) and solids transport. Air, various gases or vapours are displaced
by fans, blowers, compressors, vacuum pumps and ejectors. For the
transportation of liquids and suspensions pumps are used.

Solid food materials in the form of pieces, granules and powder can
be transported by pneumatic or hydraulic conveying. Hydraulic transport
method is the displacement of the material by means of a liquid (usually
water). Pneumatic transport method is the displacement of materials by
means of a gas (usually air). The mechanical transport equipment is often
used in combination with other processing equipment designed for heating,
cooling, mixing or drying of materials.

Granular food solids, grains and powders can be conveyed through
pipes with high velocity air streams. Food materials handled include
cereals, flour, beans, coffee, granular sugar and others. Some agricultural
raw materials are transported into the processing area by open water
channels and flumes.The floating food materials, e.g. tomatoes, carrots,
apples, citrus fruit are transported to the juice extractors by mechanical
conveyors which may also act as washing equipment. Regarding the
transport direction of the products, conveyors can be classified as
horizontal, inclined, vertical and combined direction conveyors. Most of
them are able to displace products in both directions. The vertical conveyors
are called the elevators.

In addition to the mechanical and engineering aspects, the food han-
dling equipment must meet strict hygienic (sanitary) requirements which
will ensure food safety.

In food processing and manufacturing storage is of great importance
and may be short or long term. Short-term storage may be a preliminary
stage of processing or it may be involved in a later stage, as in the case of
adding supplementary substances. Long-term storage is used in securing a
continuous flow of raw material in manufacturing as in case of grains or in
the storage of concentrated juice in tanks. Stored food may be solid, liquid
or viscous. Storage equipment of solids includes hoppers, boxes or bags.
Storage of liquid or viscous foods such as fruit pulp, concentrated juice or
dough may be done in tanks, vats or vessels. The design and construction of
food storage equipment is based on practical experience taking into consid-
eration physical and chemical properties of food products and the sensitivity
of food quality to environmental conditions.
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EXERCISES

I. Find the suffixes in the following words. What parts of speech do they
form? Translate the words:

pneumatic, equipment, conveying, ejector, displacement, mechanical,
combination, usually, granular, hydraulic, agricultural, suspension, stor-
age, addition, various, blower, shorter.

I1. Form the verbs from the given nouns and give their Russian equiva-
lents:
consideration, conveyor, accomplishment, suspension, storage, extractor,
blower, enlargement, classification, washer, settlement, division, transpor-
tation.

I1I. Translate into Russian:

flow sheet, processing equipment, pneumatic and hydraulic conveying,
heating and cooling of water, granular food solids, mechanical transport
equipment, high velocity air stream, floating food materials, product quali-
ty, food safety.

IV. Translate into English:

n00aBJieHHE JOTOJHUTEIBHBIX BEIIECTB, O0ECIeUueHNEe HEMPEPHIBHOTO TO-
TOKa ChIPbs, JOJTOCPOYHOE XpaHEHUE, YAOBJIETBOPSATh CTPOTUM CaHUTap-
HBIM TpeOOBaHUAM, KOHIICHTPUPOBAHHBIN COK, TPUHUMATh BO BHUMAHUE
YCJIOBUS OKPYKAIOLIEH CPEBI.

V. Translate the following sentences paying attention to the predicate in
the PASSIVE VOICE:

1.Vats and vessels are used for temporary storage of relatively small quan-
tities of liquid or highly viscous foods. 2. Details on conveyors for specific
industrial applications are given in catalogs of equipment manufacturers.
3. Tankers for storage of liquid foods are usually made of stainless steel.
4. When pipes are not used they should be dried by passing through hot
air. 5. The selection of transport mechanisms is determined by the proper-
ties of the product to be transported. 6. Food safety is paid great attention
to. 7. The temperature and humidity of the room in which boxes are stored
must be taken into consideration.
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VI. Translate the sentences containing MODAL VERBS:

1.A conveyor may be as long as required. 2. In long-term storage measures
must be undertaken to protect the product from spoilage. 3. Combination
of mechanical and pneumatic conveying can be used in moving boxes
weighing up to 150 kg. 4. The surface of vats and vessels should be
smooth and corners should be avoided. 5. Particular care should be taken
to prevent fires and explosions of some sensitive food powders. 6. Pipe in-
sulation is necessary for cold pipes, e.g. in refrigeration systems, in order
to prevent moisture condensation which may induce microbial growth.
7. Short belt conveyors can be part of a continuous weighing system. 8. It
should be noted the ton in the United States is equal to 20001b, i.e. 908 kg.

VII. Mind the following NOUN CHAINS:

product heating control, easily filled plastic bag, quality damage risk,
power consumption requirements, effective pipe cleaning, continuous food
processing operation, food plant transport mechanisms.

12



UNIT 3

accomplish — BBITIOHATE, OCYIIECTBIATH

assemble — coOupath, MOHTUPOBATh

axis — ochb

batch mixer — Memanka nepuoIUIECKOro JeHCTBUS
blend — cmech

bottom — qHO, OCHOBaHUE

can — KOHCEpBUPOBATh B TEPMETHYHOM Tape
consumption — noTpediIeHue

continuos mixer — MelaJika HEeNPEePbIBHOTO JIEUCTBUS
cylinder — uununap, Bajiok, 0apadan

dairy product — MOJIOYHBII TPOTYKT

drum mixer — Memanka 6apabaHHOTO TUTIA
homogeneous — 0 THOPOTHBII

immisible — HecMeIMBaeMBI, HECMEIIMBAIOITUICS
margarine — Mapraput

mayonnaise — MalioHe3

miscible — cmemmBaeMbIi

mixer — MeIaiKa, CMECUTEIb, MUKCEP

mixed feeds — cmenranabie KopMa

pipeline — Tpy6ompoBo

power consumption — mOTpeOICHHE YSHEPTUU
rotating mixer — MeIaigKa ¢ Bpamaromumes 0apadbaHom
sampling — B3siTHEe IPOO

scrape — CKOOJIUTh, CKPECTH

shallow — menkuit

stationary — HENOABUKHBIN, CTAlIMOHAPHBII

sweet — KoH(peTa

whipped cream — B30HUTBIC CITUBKH

whirl — 3aBuxpenue

MIXING OF MATERIALS

Mixing is stated to be the combination of different materials and
their distribution until a certain degree of homogeneity is achieved. Mixing
proves to be a very frequently used operation.
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There are many different problems associated with mixing. Solids
may be mixed with solids (most mixed feeds, blends of tea and coffee, dried
soup etc.) or liquids (many canned goods, several dairy products, drinks and
also chocolate and sweets), liquids may be mixed with liquids (emulsions
like mayonnaise, butter and margarine) or gases (ice cream, whipped cream,
some sweets and baked goods).

Mixtures may be homogeneous, for example, solutions of solids and
liquids, mixtures of miscible liquids and gas mixtures or heterogeneous, for
example, liquid/liquid, liquid/gas, solid/gas, etc.

The following properties are found to be important in mixing: the
proportions of the materials to be mixed; the particle size of the materials
1.e. mixing becomes more difficult, the more the particle sizes differ; densi-
ty of the materials, i.e. a large difference in density makes mixing more dif-
ficult; shape of the particles.

Mixing is accomplished in mixers, which may work batch-wise or
continuously. In all mixers the particles are moved and displaced in more
than one direction. The simplest mixers working batch-wise are drum-
mixers, or rotating mixers. These mixers consist of a cylinder, the rotation
axis of which is normal to the axis of symmetry; a small cylindrical tube
from which half of the cylinder wall is removed, is mounted on each of the
two flat walls of the mixer.

Furthermore it is possible to install stationary or rotating stirring
arms. In the latter case the drum is usually rotated in the direction opposite
to the stirring arms (Fig.1). Drum mixers with stirring arms are less suitable
for materials that can be damaged.

Another mixer consists in principle of a shallow cylindrical slowly
rotating vessel in which stirring arms rotate in the opposite direction and
scrape the bottom.

There are mixers in which air is the mixing agent. Air is blown
through a vessel containing the components to be mixed. The materials
whirl around and fast mixing results.

Fig. 1. Drum mixer
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Continuous mixing of solids is not often used. The simplest method
of continuous mixing is to join together several pipelines in which the mate-
rials are transported pneumatically. Another possibility is a continuous mix-
er assembled from a large number of twin mixers.

It 1s very difficult to compare and evaluate the efficiency of different
mixers. The required mixing time ranges from a few seconds up to 20-30
minutes, depending on the difficulty of the mixing process. Very little can
be said about the power consumption. It is obvious that the smaller and
heavier the particles to be mixed, the higher the power consumption.

Control of mixing can take place by sampling and analysis, sampling
itself being a difficult problem.

EXERCISES

I. What parts of speech are the following words?
place — displace — displacement — placed; state — stated — station — station-
ary — stationer; differ — different — indifferent — difference — differently;
relate — relation — relatively — relative — correlate.

I1. Group the words into the families according to their suffixes.Give their
Russian equivalents:

perishable, factory, consumer, viscous, carefully, distribution, density, uni-
formly, mixer, pneumatic, granular, heterogeneous, possibility, consump-
tion, popular, eccentric, obvious, suitable, recovery, combination, hydrau-
lic, homogeneous.

III. Translate into Russian:

several dairy products, rotating stirring arm, shallow cylindrical slowly ro-
tating vessel, carefully dosed quantities, circulation current, small droplets
formation, batch drum mixer, whipped cream, immiscible liquids.

IV. Translate into English:

4acTo MCIOJIb3yemasi omnepaiusi, pa3Mep YacTHll, OCb BpalleHUs, He-
pEepbIBHOE CMEIIMBAHKME TBEPJIbIX BEILECTB, MOTPEOJIICHUE SHEPTUU, Me-
niajika MEPHOJNYECKOro JEWCTBUS, MHEBMAaTU4YecKas TPAaHCIIOPTUPOBKA
TBEPABIX BEIIECTB MO TPYyOOIPOBOIY, CMEIIMBAHUE >KUIKOCTEH, IIOKO-
JaJHbIE KOH(ETHI.
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V. Mind the forms and functions of the INFINITIVE. Translate the fol-
lowing sentences:

1. The components to be mixed are to be placed in the cylinder of a mixer.
2. The simplest method of continuous mixing is to join together several
twin mixers. 3. To improve mixing stationary or rotating stirring arms
should be installed. 4. To mix materials means to combine different mate-
rials until a certain degree of homogeneity is achieved. 5. Carrying out this
experiment the scientists hoped to obtain a new combination of materials
with better properties. 6. Mixing was necessary to establish a close contact
between a liquid and a gas.

VI. Find INFINITIVE CONSTRUCTIONS in the following sentences
and translate them:

1. It takes 5 minutes for this mixture to be obtained. 2. This mixer is sup-
posed to be most suitable for solids that contain large amount of water.
3. The power consumption appears to be taken as a measure of the mixing
action. 4. We know these two mixers to differ mainly in form and shape of
stirring arms. 5. The following properties are found to be important in
mixing. 6. One should know physical and mechanical operations to be
very important in the manufacture of all kinds of products. 7. Mixing was
stated to depend upon density of the materials to be mixed.

VII. Look at Fig.1 and try to describe the process of mixing in drum mixer.

VIII. Your task is to increase the mixer efficiency. How can it be done?
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UNIT 4

agitate — MelIaTh, IepeMeINBaTh

agitator — JionacTh, MelIagKa

agitator tank — pe3epByap ¢ MenajaKou

atomize — pacIbUIATh

atomizer — pacbUIUTEIb

dispersion — qucnepcusi, IMCIEPTUPOBAHUE, PACCEUBAHUE
heat transfer — Termonepeaaya, TermI000MeH
homogenizing — romorenu3zanus

hydrofoil — runpoxpsuio

kneading machine — mecunibHas MaluHa

mass transfer — maccomnepenaua, nepeHoc Tersa
multiphase — mHOTOda3HBIN

paddle — nmomacts, T0MaTKa, MemagKa

planetary mixer — rjaHeTapHasi MeIIaiKa
rheological — peonoruueckuii

SCrew — ITHEK

stirrer — MelagKa

MECHANICAL MIXING OPERATIONS

Mechanical mixing operations are widely used in food processing
industry to give new physical or rheological properties to food products, to
disperse components in multiphase mixtures, to improve heat and mass
transfer and to develop new food structures. The design and operation of
mixing equipment depends on physical and rheological properties of the ini-
tial components and the final products. Food mixtures involve many ingre-
dients including liquid, powder, gases and granular solids. Some important
ingradients are present only in small quantities, and they should be dis-
persed evenly and efficiently in the final mixture. The theory of mixing is
more developed in liquid/liquid systems, while solid mixing is accom-
plished mostly empirically.

The selection of appropriate liquid mixing equipment depend pri-
marily on the viscosity of the liquid and the volume of the mixing vessel.
The basic mixing unit is agitator tank, i.e. a vertical cylindrical vessel
equipped with one or more stirrers. Various types of stirrers are used de-
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pending on the volume of the vessel and the viscosity of the liquid. High
speed agitators include propellers, turbines and hydrofoils, paddles and
screws being used for low speed agitators.

If one needs to produce stable mixtures of immiscible liquids by fine
dispersing of one liquid in the other, very fast agitators can be used. This
occurs in the preparation of emulsions. There are two types of emulsions:
emulsions of oil in water and emulsions of water in oil. Very fine dispersing
is known to be called homogenizing. This operation can be accomplished
by means of a high pressure pump that forces the material through very nar-
row openings and may also be called homogenizer.

Many operations involve the mixing of liquid with gases. For exam-
ple, the dispersion of liquids in gases is called atomizing and apparatus used
for this purpose are called atomizers. The liquid to dispersed is forced
through small openings under pressure. To promote the formation of small
droplets the liquid is given a rotational movement before it reaches the
opening. Small openings and high pressures give very fine droplets, particu-
larly when the liquids are viscous.

The mixing of liquid and solids is used for producing food pastes
and dough and is accomplished in specialized equipment. Double planetary
mixers are used for highly viscous liquids and pastes. Dough mixing and
processing are important operations in the baking, pasta and ceral process
industries. Mixers for this purpose are of very heavy construction and they
are called kneading machines. Some of them have one or two kneading
arms rotating in a special vessel.These arms rotate in opposite directions at
equal or different speeds. Most kneading machines work batch-wise alt-
hough there are at present also continuos machines.

EXERCISES
I.Mind the shift of the stress in the following words:
,,progress — to pro’gress ,subject —to sub’ject
,,process — to pro’cess ,,produce — to pro’duce
,,increase — to in’crease ,present —to pre’sent

How does it change the meaning of words?

I1. Find the correct form of the word on the left so that can be used on the
right:
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DIFFER: A large in density make mixing difficult.

MIX Mixing takes place in :
VISCOSITY  Paddles are used for more materials.
RELATE The stirring arms are rotating at high speed.

I1I. Translate into English:

NOJXOAsImee 000pyJIOBaHUE ISl CMEIIMBAHUS JKHIIKOCTEH, BBICOKOCKO-
POCTHBIC MEIIAJIKH, YCTOHYMBAs CMECh, YMYJILCHS Maciia B BOJIe, 00pa3oBa-
HHE MEJIKUX KarleJlb, TOMOT€HU3aTOp, PACIBIIICHHUE KUJIKOCTH B BO3IyXE.

IV. Define the functions of PARTICIPLES in the following sentences
and translate them:

1.This mixer consists of a shallow cylindrical slowly rotating vessel in
which stirring arms rotate in opposite direction. 2. Having distributed a
small amount of liquid uniformly in the solid, we got the necessary mix-
ture. 3. The required mixing time ranges from 1 to 20 minutes, depending
on the difficulty of the mixing process. 4.Being the mixing agent, air is
blown through a vessel containing the materials to be mixed. 5.When re-
quired, rotating stirring arms are installed in mixers. 6. Being separated,
non-edible components are removed. 7. Unless packed, butter is not al-
lowed to be sold.

V. Translate the following sentences paying attention to NAPCs:

1. Air being blown through a vessel containing the components to be
mixed, fast mixing takes place. 2. All the advantages of the methods hav-
ing been considered, the best method for particular case was chosen.
3. Separation of heterogeneous mixtures of two liquids is a common op-
eration, the two liquids being of different densities. 4. Mixing is accom-
plished in mixers which may work batch-wise or continuously, continuous
mixing being seldom used. 5. Try to describe the mixing of liquid with air
by means of atomizing.
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UNIT 5

appearance — BHEIIIHUMN BUJ

bar — Opycok

break up — pa3zouBaTh

carrot — MOPKOBb

cell — kimeTka

coarse — KpyIHbId, TpyObIi

colloid mill — komTonIHAsT MenbHUIIA

cutter — pexXyILHi anmapar, Kyrrep

cutting — pe3aHue, pe3ka, KyCok
disintegrator — npoOuIIbHAS MallIKHA

fine — menkui

fragment — yacTh

grind — U3Menb4YaTh, pa3MaibIBaTh, IPOOUTH
grinder — ApoOuIKa, MEIHHUIIA

grooved — 00poO34aThIi, KeIT00UaThIHI
knead (v) — mecuThb, CMEIIMBATh, pa3MUHATH
kneading machine (n) — MmecuibHas MalIHa
market — mpos1aBaTh, ppIHOK

mashed vegetables — mope u3 oBorei

mill — meapHUIIA

milling — u3menpYeHUE, pazmMo

peel — ounmmaTh

recovery — BOCCTaHOBJICHHE, N3BJICUCHHC
reverse — 0OpaTHbIN, IPOTHUBOIOIOKHBIN
release — ocBOOOXKAAThH

sausage — KoJyidbaca, COCUCKa, cap/ieibKka
shaping — popMoBKa, mpugaHue GOpMbI
slice — momTHK

slit — mpope3p, menb

smooth — poBHBIH, TNIaIKUI

SIZE REDUCTION

The breaking up of materials into smaller fragments is an extraordi-
narily important operation in the food industry.
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Size reduction may be the main objective or an auxiliary operation.
Products are marketed in certain forms or sizes, which depend on either the
preference by the consumer or historical tradition . For size reduction, a dis-
tinction can be made between extreme size reduction (milling) and reduc-
tion to relatively large dimensions and often particular shapes (cutting).

Many articles are marketed in cut form: potatoes, vegetables, fruit,
meat, fish, bread, cheese, butter, tobacco. The cuttings may have very dif-
ferent shapes, slices, cubes, bars, etc. Other products are manufactured in a
form very much reduced in size: examples are mashed vegetables, tomato
paste, fruit in jams and lemonade, meats like sausage and all kinds of emul-
sions. In these cases the object is to obtain products that are homogeneous
in appearance and taste. Kneading machines, disintegrators, mills,
homogenizers, etc. are used for this purpose. For example the most com-
monly used type of colloid mill is shown in Fig. 2.

Slit
Stator
Rotor
Feed
Reduced solids

Fig. 2. Colloid Mill

It consists of a conical housing (stator), inside which a conical rotor
rotates. The speed is high. The slit between the stator and the rotor is ad-
justable and can be set very narrow. Its operation is based on the very large
shear stress in the slit. Rotor and stator may be smooth or grooved.

Some mixers are better called disintegrators because they disperse as
well as mix. A disintegrator consists of a vessel of special shape in which a
number of knives rotate at very high speed (up to 170 revolutions per se-
cond). They are most suitable for the grinding of solids that contain large
amounts of water, such as meat, fruit and vegetables. They produce very
finely ground products and work very efficiently.
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The purpose of size reduction as an auxiliary operation for other
processes 1s usually to create a large surface area. This is very important in
all kinds of physical operations on solids (as in drying, dissolving, cooling
and heating), and also for close contact which may be achieved between
immiscible liquids and between liquids and gases.

Size reduction may also play a part in mechanical separation.
A good example is the recovery of starch from potatoes. The potatoes must
be reduced in size to such extent that the cells are opened and the starch
granules are released.

Finally size reduction is frequently used in food industry to obtain a
separation between edible and inedible components of a raw material. Size
reduction is then only an auxiliary operation. Examples are: scraping of po-
tatoes, carrot, etc., peeling of fruits and other operations. Special machines
that are often only suitable for one purpose have been developed for all the-
se operations.

EXERCISES

I. Remember the words of the same root. What parts of speech are they?
a) prefer — preference — preferable — preferably

b)mechanics — mechanical — mechanically — mechanization

c) part — partial — particular — particularity — particularly

d) dry — drying — dryer.

I1. Find the suffixes in the following words. What parts of speech do they
form? Translate the words.

immiscible, sausage, viscosity, shapeless, conical, distridute, peeling, ro-
tor, suitable, hardness,hydraulic, reduction, homogenizer, adjustable.

I1I. Find the synonyms among the following words:

choose, aim, sorting, adjustment, mount, regulation, proper, select, use,
displace, decrease, suitable, apply, assemble, transport, classification, re-
duce, purpose.

IV. Translate into Russian:

extreme size reduction, marketing form of product, sausage appearance,
main objective or an auxiliary operation, relatively large dimensions, final-
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ly divided material, small sized pieces, edible and inedible components
separation, cuttings, most commonly used type of colloid mill, narrow ad-
justable slit.

V. Translate into English:

OPOIIKOOOpa3HbI, BCIOMOTATENbHbIE ONepaluy, 00bIas MI0maIb mo-
BEPXHOCTH, TOMaTHasl MacTa, MEXaHUYECKOE Pa3JIeNICHUE, TJIaJIKU KOHHU-
YECKHUH POTOP, IIOPE U3 OBOIIEH, MOJIOTHIN KO(E.

VI. Mind the functions of PARTICIPLE 2. Translate the sentences:

1. Finely divided or groud material can be produced by disintegrators.
2. Some products are manufactured in a form of very reduced particles.
3. When the dispersed phase tends to separate as a result of a density dif-
ference, it can be prevented or slowed down by addition of a thickener to
the liquid phase or by size reduction of the dispersed particles. 4. Many ar-
ticles are marketed in cut form. 5. Unless cut in pieces tomatoes cannot be
transformed into tomato paste.

VII. Translate the sentences having defined the functions of GERUND:

1. For size reduction a distinction can be made between milling and cut-
ting. 2. To create a large surface area is very important in operations of
drying, cooling and heating. 3. The material has to be subjected to a com-
bination of cutting and packing. 4 . We know of milling having been used
as size reduction for a long time. 5. This machine is suitable for meat
grinding. 6. Control of mixing can take place by sampling and analysis.
7. Coarse milling is usually best done by pressing or impact.
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UNIT 6

axle — ocp

axially — akcuasnbHO, 110 HAIPABJIEHUIO OCU
blow — yaap, Toa4ox

brittle — xpymkmii

coarse milling — rpyObIii TOMOJT

collide — crankuBaThcs

friction — TpeHue

hammer mill — MmoioTKOBasg MeTbHULIA

hard — TBepabIi, KpEeNKUil, )KECTKUI

impact — yaap, TOJIHOK, CTOJIKHOBEHUE

impact mill — MmonoTKOBast MenbHUITA

hinge — npuKpemIsITH

pin — manen, mWmTu@T, MTHIPb

pin mill — pa3OuBHOIi Gapaban

radial — paguanbHbINA, TyuyeBOU

rubbing — pactupanue, TpeHue

shearing force — cpesbiBaroias cuiia, CKajJbIBAIOIIEE YCUITUE
teeth — 3yObs1, 3yO11b1

tough — *xecTKui, TPOYHBIN, TNTOTHBIN, BI3KUI

MILLING OPERATIONS

Extreme size reduction is called milling. The technical procedure for
size reduction is sure to depend greatly on the properties of the material. If
little water or oil is present, the materials are relatively hard and brittle. De-
formation which leads to breakage may then be obtained by subjecting the
material to a blow or to shearing forces(friction).

In general, several mechanisms are acting simultaneously in milling
equipment. Thus, the final result is due to pressure, impacts, friction, etc.
However, a certain mechanism is often dominant and milling equipment may
even be classified on this basis. Thus, in certain mills size reduction takes
place mainly by friction while in others the chief mechanism is impact, etc.
Coarse milling is usually best done by pressing or impact; for fine milling —
rubbing (friction) is in principle the most suitable method. It is clear that brit-
tle materials are more easily reduced in size by beating or subjecting to im-
pacts, while for tougher materials rubbing and pressing are better.
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In principle, milling may be carried out batch-wise or continuously.
The former is used in only a few types of mills, for example, colloid mill.
There are several possible methods of continuous milling. Firstly the mate-
rial can be passed through the mill only once. This results in a large variety
in particle size. The mill must be set in such a way that after one passage the
largest particles are smaller than the maximum allowable size. This method
is simple and frequently applied, but it is certainly not ideal. The product is
not very uniform, the power consumption is relatively high, the output be-
ing small. It would be much better to remove the product as quickly as pos-
sible after the required size has been reached.

The milling process must therefore be combined with a classification
which takes care of the removal of sufficiently small material from the mill,
leaving behind the material which is still too coarse. This classification may
take place in the mill itself or in separate equipment outside the mill.

Milling equipment can be divided on the basis of the way of operat-
ing into two main groups, impact mills and mills with rubbing action.

Impact mill is a milling apparatus with very fast rotating rotors. The
mills operate mainly by blow or impact. As the product to be milled falls
through the mill, it is hit by one of the rotors and the pieces collide at high
speed either with the wall of the mill, with each other or again with the ro-
tors, extreme size reduction taking place.

A hammer mill is the most widely used type of impact mill. A ham-
mer mill has a number of hammers hinged to an axle. It can be used for
hard and brittle materials and also for soft materials. A pin mill is also a
type of impact mill, which is frequently used in the food industry. In its
simplest form it consists of a stationary disk with a rotating disk a short dis-
tance away, both disks being set with pins or teeth. The material is supplied
axially. Then it passes through the mill radially and is repeatedly reduced in
size by impact. It should be noted that all impact mills also can give consid-
erable size reduction for a single passage.

EXERCISE
I. What helps you define the part of speech of the given words?
uniformly, fineness, original, considerable, milling, smaller, stator, re-

quired, classify, friction, suitable, relatively, largest, hammer, various.

I1. Find the synonyms among the following words:
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friction, blow, frequently, hard, grinding, obtain, often, impact, milling,
tough, rubbing, reach.

III. Translate into Russian:

relatively hard material, efficient milling equipment, very fine milling,
maximum allowable size, continuous milling process, too coarse mate-
rial, fast rotating rotors.

IV. Translate into English:

Cpe3bIBalOIIasi CHIa, TPyObIid MOMOJI, MEJIbHUIIA TIEPUOIUIECKOTO JICH-
CTBUS, OTJICIbHOE 000PYI0BaHUE, YapHasi MEJIbHUIIA, MEIbHUIIA C pac-
TUPAIOIIUM JIEHCTBUEM, MOJIOTKOBAsI MEJIbHUIIA, pa30UBHOMN OapabaH.

V. Mind the conjunction THAT in the following sentences and trans-
late them:

1. In the cases of fruit jams, lemonade, tomato paste production the ob-
ject 1s to obtain products that are homogeneous in appearance and taste.
2. That size reduction is frequently used in food industry is a well
known fact. 3. It is hammer mill that can be used for brittle materials.
4. In many physical operations size reduction is important for close con-
tact that may be achieved between liquids and gases in order to create a
large surface area. 5. It was reported that special machines were being
constructed for mechanical separation. 6. The main task was that the
operations which had originally been carried out by hand had to be
mechanized.

VI. Remember the meanings and functions of the words SINCE and
AS. Translate the sentences:

1. Since cutting of products frequently takes place immediately before
packing, cutting machines are combined with packing ones. 2. As there
is a danger of dust explosions, milling is carried out at a low tempera-
ture. 3. Since the product is not very uniform, the power consumption is
relatively high. 4. Since the first mixer was designed all the elements of
this mechanism have been improved. 5. As a result, this operation de-
termines the choice of milling apparatus. 6. As the product to be milled
falls through the mill, it is hit by one of the rotors. 7. The amount of
work to be done per unit volume as well as per unit mass is independent
of particle size of the material.
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LANGUAGE PRACTICE UNITS 1-6
Comprehension:

Revise texts 1 — 6 and answer the following questions:
1. What mechanical operations do you know?
2. How can solids and liquids be transported?
3. What problems are associated with mixing?
4. What does the operation of mixing equipment depend on?
5. When is size reduction used in food industry?
6. Why 1s milling process often combined with classification?

Speaking
Choose a topic and make a short presentation:
1. Storage and storage equipment in food processing and manufac-

turing.

2. Mechanical mixing operations.

3. Distinction between milling and cutting.
Speaking tips:

a) Give clear examples.

B) Make your notes as short as possible.

c¢) Speak from memory — don’t read.
Writing

Write a short composition on the topic ’Mechanical operations in food in-
dustry”.
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UNIT 7

agglomerate — arJioMepUpoOBaTh, CKAIIUBATHCS
agglomeration — arjaomepariusi, CKOTUICHUE, CJIUIaHKUE
bakery — nexaphs

briquetting — mpo3BOACTBO OPUKETOB, OPUKETHPOBAHKE
biscuit — meueHbe, OMCKBUT

derive — mosry4arb, MPOUCXOIUTH

dip — makartb, norpyxarh, OKyHaTh

extrude — BbIIaBITUBATh, BHITAJIKUBATh

extrusion — BbIJIaBIMBaHUE, IPECCOBAHUE YEPE3 MATPUILY
extruder — mmpuI-mMamHa

flexibility — rubxocTh, NPUCIOCOOISIEMOCTD
granulation — rpaHyJsIMs, 36pHEHHE

instant drinks — pacTBopuMbI€ HAITUTKU

molten — pacTuiaBIeHHBIN, KUIKUMA

mould — popma, maba0H, MaTpuna

opening — OTBEPCTHE

packing — ynakoBka

pellet — mapuxk, rpanyina

pelletting — mpon3BOICTBO rpaHyJI, MIAPUKOB
pharmaceutical — ¢hapmarieBTHUeCKU

perforated plate — nepdopupoBanHas miacTuHa
porosity — MOPHUCTOCTh

pressing — mpeccoBaHue

roll — Basnen, ponuk

roll press — mIOIMMIIbHAS. MallIMHA

sheet — nuct

subject — mogBeprarhb

tabletting — mpou3BOICTBO TaOIETOK

SIZE ENLARGEMENT

Any solid can agglomerate if it is in particulate form and the parti-
cles are small enough. Agglomeration (size enlargement) is used to produce
several foods such as soup cubes, vegetable combinations, spices, instant
drinks, chocolate and others.
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Many small particles are combined in order to obtain products of a
certain shape. A powdery material may be enlarged in size by pressing it in-
to a sheet after which the sheet can be cut into smaller sized pieces. In this
case the material has been subjected to a combination of moulding and cut-
ting. Examples of this combination of shaping and cutting are found in bak-
eries and biscuit factories.

Shaping of materials plays a very important role in the grain and
sugar processing industries; the shaping of products is moreover very im-
portant in the chocolate industry and in the manufacturing of cattle feed.

Since shaping of products frequently takes place immediately before
packing, the shaping machines are combined with the packing machines.

Production methods are nearly always of mechanical-tecnological
nature and are simple in principle. The equipment used for this purpose ei-
ther is derived from equipment applied in other industries or imitate manual
methods.

An important continuous method of shaping is extrusion. The prod-
uct to be moulded is pressed continuously through openings of the required
shape. Presses used for this purpose are called extruders. A very good ex-
ample is the production of macaroni, vermicelli, and spaghetti. Similar
methods are also used in the production of several types of confectionery, in
chocolate industry, in the manufacture of sausages and in the shaping of
plastic materials like butter. The pressure required for shaping is completely
determined by the type of product and thus it is very variable.

The production of pellets is very similar to the above method. Pellets
are produced by pressing a mixture of materials through perforated surfaces
which determine the final shape of the pellets.

Another method is briquetting or tabletting. This process is used in
dried soup factories, pharmaceutical industries, feed factories. In tabletting
processes the agglomerates are fabricated through pressing of powders or
granules in special moulds, until the consistency of the agglomerate is
achieved. In roll presses two identical rolls move reversely. Powders or
granules fed at the upper side between the rolls are carried along and com-
pressed between the two rolls.

Agglomeration processes may be continuous or batch. The main ad-
vantages of continuos processes are high capacity, constant quality and low
labour requirements. The advantages of batch process are flexibility in
product variations and in often changing of formulas, high precision in mix-
ing of small compounds.
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EXERCISES

I. Why are these words placed here together? Translate them into Russian:
Shaping, tabletting, moulding, milling, peeling, cutting, grounding, mixing.

I1. Make up missed forms of the words given below:

to operate — operation — operator
to extrude — ? — ?
to rotate — ? — ?
to construct — ? — ?
to separate — ? — ?
? — ?

to homogenize —

III. Add the prefixes IM- ,IR- , IN- , UN- to the following adjectives and
translate them:
missible, natural, rational, edible, correct, regular, usual, movable, easy.

IV. Translate into Russian:

products of required shape, powdery material, combination of moulding
and cutting, packing machines, pressing a mixture of materials through a
perforated plate, dried soup factory.

V. Translate into English:

KYCOUKH MaJICHBKOTO pa3Mepa, MPOU3BOJCTBEHHBIN METO/I, HEMPEPHIBHBIMI
MPOIIECC MPOU3BOJICTBA TAOIETOK, PACIUIABICHHBINA MIOKOJIA/I, TIOJIBEPraTh-
cs1 popMOBKe, (hapMarieBTUYECKast MPOMBIITUICHHOCTD.

VI. Mind the functions of the INFINITIVE. Translate the given sentences:
1. Solids are enlarged in size to form new products. 2. The product to be
moulded is pressed through openings of the required shape. 3. The princi-
pal objective of size enlargement is to produce goods of appropriate size
and porosity, which are strong enough to withstand handling. 4. Coarse
milling i1s known to be done by pressing or impact. 5. High water content
is required to increase the size of granules.

VII. Define the type of SUBORDINATE CLAUSES and translate them:
1. Pellets are produced by pressing a mixture of materials through perfo-
rated surfaces which determine the final shape of the pellets. 2. If sub-
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stances are not properly mixed, segregation may occur in packaging the
material or during transportation or storage. 3. Since the temperature dur-
ing grinding is high the materials should be cooled while being processed.
4. Properties that determine the quality of agglomerates are the size and
porosity of powders or granules. 5. One should not use high speed cutting
machines unless safety measures are taken. 6. Water is added to the mix-
ture until the required consistency of the mixture is achieved. 7. Powders
are mixed with granules before the granules are completely dry.
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UNIT 8

advantage — npeuMyIiecTBo

aqueous — BOJIHBIN

beet — cBekna

cavity — oJIOCTbh, BBIEMKa
centrifugation — neHTpudyrupoBaHme
centrifuge — uentpudyra

clarify — ounimarp, OTAEIATh OT MPUMECEi
collect — cobupaTh, CKanIMBaThHCs
concern — KacaThCsl, UMETh OTHOIIICHHE
disadvantage — HejocTaTOK

filtration — punpTpanus

filter — punbTp

pOrous — IMOPUCTHIN

pulp — MsKOTb, ImyJIbIIa

screen — pemIeTo, CUTo, FPOXOT
sedimentation — ocakJeHHE, OCEIaHNE
seed — 3epHO, ceMs

settle — ocaxkmaTbCs, OTCTaNBATHCS
sieve — CUTO, PeIIeTo, TPOXOT

sifting — mpocenBanue

sorting — COpTUPOBKa

sugar beet — caxapHasi CBeKjIa

waste — OTXObI

MECHANICAL SEPARATION

Mechanical separation is used for heterogeneous mixtures of solids,
solids and liquids, solids and gases, liquids and gases and also immisible

liquids.

The purpose of the solid/liquid separation may be either the recovery
of the liquid (in the clarifying of fruit juices and wine), the recovery of the
solids (examples are the winning of starch from aqueous suspensions and
the pressing of all kinds of products before drying — sugar beet pulp, fish
waste, etc.). The processing of oil-containing raw material is an example of
a separation in which both the liquid and the solid are important products.
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It is obvious, that to obtain a separation of two substances, they must
differ in some property. Since there are numerous properties, there are also
many different methods of separation. The materials to be separated very
seldom differ in only one property, but if so, there is only one possible
method of separation. Generally, the substances differ in two or more prop-
erties and consequently it is usually possible to choose from several separa-
tion methods. To find the best method for a particular case, all advantages
and disadvantages of available methods have to be considered.

These methods are commonly divided into two classes: physical
methods and mechanical methods. For example, filtration, centrifugation
and pressing are mechanical methods and evaporation is a physical method.
Combinations of physical and mechanical methods are also applied.

The method and the equipment required also depend on the combi-
nation of substances to be separated. If it is necessary to separate solid from
liquid, sedimentation, filtration or pressing can be used. Sedimentation is
the settling of solid from a solid/liquid mixture, a concentrated suspension
of the solid with a clear liquid above it being formed. Filtration is the sepa-
ration by a porous medium, the liquid passing through this medium and the
solid staying on its surface. Pressing is the separation of solid from liquid
under pressure.

The separation of solids is usually called sorting or classification,
this method being important in the processing of cereals and seeds of differ-
ent shape (such as oil seeds, coffee and cocoa beans), vegetables, fruits,
fish, etc. For separation of cereals and seeds cylindrical separators have
been used for over a hundred years. The principle is shown in Fig.4.
A rotating slightly sloping cylinder has a wall equipped with cavities of par-
ticular sizes and shapes. Sorting usually takes place inside the drum as
shown. Round and oblong seeds fill the cavities.

The round seeds are carried further upwards than the oblong ones
and collected separately.

Separation of heterogeneous mixtures of two liquids is a fairly
common operation, the two liquids being of different densities. In general
this concerns the separation of emulsions, for example, the winning of
cream from milk. Separation of different materials can be accomplished in
filters, centrifuges, presses, separators, etc., the choice of the equipment de-
pending on the nature of the product.
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Round seeds

Drum

Cavities

Oblong seeds

Fig. 4. Cylindrical separator

EXERCISES

I. What are the meanings of the prefixes PRE- and RE-? Translate the
words given below:

pretreatment, predrying, predetermine, preheating, predict, precooling, re-
cover, remove, reappear, replace, reproduce, re-equip, remake, rename.

I1. Why are these words placed here together?
aqueous, numerous, heterogeneous, porous.
What parts of speech, may they be? Give examples of your own.

III. Form the verbs from the given nouns and give their Russian equiva-
lents:
centrifugation, evaporation, sedimentation, filtration, separation.

IV. Translate into Russian:
fruit juices recovery, low solid/liquid mixture concentration, oil seeds sep-
aration, physical and mechanical methods combination, very seldom sepa-
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rated materials, cereals classification, fairly common operation, density
difference, solid substance sedimentation, high filter efficiency, centrifu-
gation advantages.

V. Translate into English:

HECMEIIIUBAIOIIMECS] JKUJIKOCTH, BBIJCIICHUE KpaxMmaia, HEIOCTaTK!
UMEIOIIErocss MeTojaa, Tpedbyemoe (UIBTPOBAIBLHOE O0OOpYI0BaHME,
NOpHUCTasi Cpe/ia, KOHIICHTPUPOBAHHASI CYCIICH3HS, Pa3HOPOJHBIE CMECH,
copTupoBKa 0000B, Ko(e, Kakao.

VI. Find all the non-finite forms of the verb (VERBALS). Translate the
following sentences into Russian:

1. Mixing proved to be a very frequently used operation. 2. The properties
of the materials to be mixed may vary greatly. 3. An increasing number of
complicated articles consisting of different mixtures of two or more com-
ponents are being manufactured in the food industry. 4. To find the best
method for a particular case all the advantages and disadvantages of avail-
able methods have to be considered. 5. Many small particles are combined
in order to obtain products of a certain shape. 6. Separation of two liquids
is a fairly common operation, the two liquids being of different densities.
7. Control of mixing can take place by sampling and analysis, sampling
itself being a difficult problem. 8. Pressing is the separation of solid from
liquid by compressing. 9. The technical procedure for size reduction is
sure to depend greatly on the properties of the material. 10. Using of dif-
ferent mechanisms enables man to increase the output and to decrease the
power consumption of many mechanical operations. 11. We know press-
ing to be the separation of solid from liquid by compressing the mixture in
such a way that the liquid is released and the solid stays behind. 12. It is
difficult for us to compare all the types and models described above.
13. Mixtures of lower, but still considerable viscosity are known to be
mixed in mixers with stirring arms.

VII. Define the type of CLAUSES OF CONDITION. Translate the sen-
tences:

1. If substances differ in two or more properties, it is usually possible to
choose from several separation methods. 2. Too many valuable dissolved
materials would be lost, provided products like grass and vegetables were
partly dehydrated by pressing. 3. Unless the potatoes are reduced in size to
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such extent that the cells are opened, the starch granules are not released.
4. But for refrigeration, the problem of food products storage had not been
solved. 5. Were power consumption decreased, the mixer would be put in-
to operation immediately.

VIII. Look at Fig. 4 and try to describe how the cylindrical separator
works
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UNIT 9
berries — Aroabl
blow — 1yTh, IpoayBaTh
bounce — moANPHITUBaTh, OTCKAKWBATH
correlation — cOOTHOIIIEHHE, CBI3h
dirt — rps3e
float — maBath
loosen — 0cBOOOK1aTh, OTACIIATH
pea — ropox, ropoIInHa
ripe — 3penblii
ripeness — 3pesiocTh
shake — BcTpsixuBath, TpsicTH
sink — TOHYTb
spray — pa30opbI3TUBaTh, PACIBUISTH
stirring — mepemMenInBaHue

SEPARATION OF SOLIDS

The separation of solids is usually called sorting or classification.
The process can be defined as the separation of mixtures into two or more
fractions in such a way that each fraction is more uniform in one particular
property than the original mixture. From this definition it follows that in or-
der to obtain fractions that are uniform in more than one property, it may be
necessary to apply more than one separation method.

The sorting of raw materials is very important, particularly in the
processing of cereals and seeds, vegetables and fruits, potatoes, fish, etc.
The prime purpose is to remove foreign matter, defective material or inedi-
ble substances, and furthermore to classify according to size, color, ripeness
or any other property concerning quality.

For example, disc separator has a horizontal axle on which a large
number of circular discs are mounted (Fig. 5). The discs are equipped with
cavities on both sides and they rotate through the seed mixture. The seeds
that are carried the greatest distance upwards drop on metal strips in be-
tween the discs. The advantage of this type of separator is that the active
surface 1s very much larger. It can be used for the separation of round and
oblong grains, and also frequently for the separation of wheat grains from
whole ones.
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Fig. 5. Disk separator

«Foreign matter” is considered to include “dirt”. The cleaning of raw
materials is very important for hygienic reasons. Large numbers of micro-
organisms are also removed with the dirt. . Before the dirt can be removed it
must be loosened. This sometimes can be done by shaking or by blowing
air through the material; in other cases it is necessary to use washing mash-
ines. Washing can be carried out by vigorous spraying with water, with the
aid of shaking and stirring (mechanically or with air) or by other methods.

As a rule it is necessary to find out in which properties the materials
differ and, while taking into account the purpose of the separation, which of
these properties can best be used to obtain the required sorting. Separation
is carried out on the basis of size, shape or density, or sometimes on the ba-
sis of color, consistency, friction coefficient, etc.

An example of difficult separation is that based on color. In this case
electronic equipment is used. There is sometimes a correlation between col-
or and ripeness, but not always. Therefore, separation according to ripeness,
independent of color, is important. For example, ripe and unripe berries are
sorted by dropping them on a plate, the unripe ones bouncing further than
the ripe ones. Separation is not difficult when there is a correlation between
ripeness and size. Still another possibility is that the state of ripeness affects
the density. This is the case for peas, because of the conversion of sugars
into starch. It is then possible to use a hydraulic classification in a salt solu-
tion of such density that the heavy peas sink and the light ones float and
then they are removed.

Another purpose of separation is to make final products more uniform.
These may be either unprocessed products, such as apples and eggs, which are
sorted according to size, or various kinds of dried and ground articles.
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EXERCISES

I. What is the pronunciation of the ending -Y in the following words and
what parts of speech these words are:

classify, difficulty, generally, vary, quality, dry, uniformly, mostly, apply,
greatly, consistency, manually, occupy, very, property, easily, possibility.

I1. What helps you define the part of speech of the following words taken
from the text?

loosened, clarify, defective, fraction, tremendous, sorting, original, consid-
erably, final, ripeness, lover, mixture, cleaner, hygienic, desirably, lightest,
conversion, improvement.

I11. Give antonyms to the following words:

shallow — ? repel — ? enlargement — ? edible — ? increase — ? ripe — ? diffi-
cult — ? dirt — ? loose — ? desirable — ? miscible — ? outlet — ? homoge-
neous — ?

IV. Find the correct form of the word on the left so that it can be used on
the right:

CLASSIFY: in the food industry is still often done manually.

EASY: Delicate products are  damaged during mechanical operations.
SOLUTE: Hydraulic classification takes place in a salt of rather
high density.

V. Translate into Russian:
vigorous spraying of water, dirt removal by shaking, foreign matter, fre-
quently applied hydraulic classification, partly dehydrated vegetables, val-
uable dissolved materials.

VI. Translate into English:

MIPOYKT XOPOIIIErO KauyeCcTBa, yAaJICHUE TPsI3U, MPOTyBaHUE BO3IyXa CKBO3b
oOpabaThIBaeMbIii MaTepHall, BBICOKOIIPOU3BOIUTEIILHBIC MOIOIIUE MalllH-
HBI, KO3 UIIMEHT TPEHUs, JETKO MOBPEKIACMBIN XPYIKUH MPOIYKT, Mpe-
BpaIlleHUE caxapa B KpaxMaJl, COPTHPOBKA CBIPhsI, HE3PEIIbIC STO/IBI.

VII. Remember the functions of the words IT, ONE, THAT. Translate the
sentences:
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1. The object of that operation is to obtain products that are homogeneous
in appearance and taste. 2. Physical and mechanical operations are im-
portant in the manufacture of all kinds of products and especially in that of
complex articles. 3. From this definition it follows that in order to obtain
fractions that are uniform in more than one property it may be necessary to
apply more than one separation method. 4. One should know that the sort-
ing of raw materials is very important in the processing of cereals, vegeta-
bles and fruits. 5. It is pressing that gives the most complete separation of
solid and liquid. 6. A heterogeneous mixture of solid and liquid can be
separated by mechanical method or by a physical one .

VIII. Translate the sentences paying attention to the CLAUSES OF
PROPORTION:

1. The higher the viscosity, the lower the chosen speed and thus, the more
expensive the drive. 2. Separation is known to become more difficult the
smaller the differences in properties. 3. The higher the viscosity, the larger
and slower propellers are used. 4. Mixing becomes more difficult, the
more the particle sizes differ. S. It is obvious that the smaller and heavier
the particles, the higher the power consumption.

IX. Look at Fig.5 and explain the principle of action of the disk separator.

X. Look at Fig.6 and discuss:
How can the skins of the products be loosened?
What kinds of products can be peeled by using this equipment?

Feed
Water / "
Steam
injection .
\ Discharge

Steam heating <
Lye
Lye discharge «—

Fig. 6. Continuously working equipment for peeling
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UNIT 10

aperture — OTBEpCTUEC

clog — 3acopsTh(cs), 3a0UBaTh

cloth — Tkanb

fracture — pa3pbIB

mesh — ceTka, OTBEpCTUE CHUTA

overflow — nepenuB; NepenoNHITHCS, IEPEIUBATHCS Yepe3 Kpan
receptacle — mpueMHBIi cocyl, IPUEMHHUK, pe3epByap

settling tank — oTcToitHUK

sieving — IpocenBaHue

size fraction — (pakius no pasmepy

terminal — KOHEUHBIN

woven wire cloth — meTanmuyeckast TkaHb, TPOBOJIOYHAS CETKA

CLASSIFICATION OF SOLID PARTICLES

The problem of separating solid particles according to their physical
properties arises on a large scale in a number of industries, the food industry
including.

Separation depends on the selection of a process in which the behav-
ior of the material is influenced to a very marked degree by some physical
property. Thus, if a material is to be separated into various size fractions, a
sieving method may be used because this process depends primarily on the
size of particles, though other physical properties such as the shape of the
particles and their tendency to agglomerate may also be involved. Other
methods of separation depend on the differences in the behavior of particles
in the moving fluid, and in this case the size and the density of the particles
are the most important factors and shape is of secondary importance. Other
processes make use of differences in electrical and magnetic properties of the
materials or in their surface properties. It is possible to use the method either
to separate a mixture of two materials into its constituents or to separate a
mixture of particles of the same material into a number of size fractions.

Sieves or screens are made use of industrially on a large scale for sep-
aration of particles according to their sizes. Woven wire cloth is generally

41



used for fine sizes and perforated plates for larger meshes. The mechanically
operated screens are vibrated usually by means of an electromagnetic device.

It should be mentioned that sifting is sometimes accompanied by the
simultaneous passing of air through the sieve in an upward direction. This
combination of sifting and pneumatic classification is applied on a large
scale in the milling industry. The purpose is to separate the particles on the
basis of shape. Flat particles are concentrated on top of the layer on the
screen surface and are either collected or carried off with the airflow, while
more spherical particles are concentrated at the screen surface and pass
through the screen.

Generally, large particles are separated into size fractions by means
of screens and small particles, which would clog in the fine apertures of the
screen or for which it would be impracticable to make the openings suffi-
ciently fine, separated in a fluid. Fluid separation is commonly used for
separating a mixture of two materials. There exist a number of plants which
are used for fluid separation. The simplest of them is a settling tank. The
material to be separated is introduced in suspension into a tank containing a
relatively large volume of water moving at a low velocity. The particles
soon enter the slowly moving water and because the small particles settle at
a lower rate, they are carried further forward before they reach the bottom
of the tank. The very fine particles are carried away in the liquid overflow.
Receptacles at various distances from the inlet collect different grades of
particles according to their terminal falling velocities, the particles of high
terminal falling velocity collecting near the inlet.

Suspension Liquid overflow
/
______ L —
—== | —
Baffle A ™~ Fines in
suspension

- |

Water /
Receptacles Small particles
Coarse particles Intermediate

particles

Fig. 7. Gravity settling tank
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EXERCISES
I. Remember the pronunciation of the following words:
mixture, aperture, temperature, feature, structure, moisture, fracture.

Translate them. Why are they placed together?

I1. Form the missing words from the following verbs and translate them:

Verbs Nouns: Adjectives: Adverbs:
separate — separation —  separative  —  separately
select — ? — ? — ?
relate — ? — ? — ?

III. Find the correct form of the word on the left so that it can be used on
the right:

RELATE: A tank contains a ___ large volume of water.

SELECTIVELY:: Separator depends on the  of a process.
SEPARATELY: Fluid _ isused for  a mixture of two materials.

IV. Vocabulary. Translate the following word combinations from Russian
into English:

KJacCU(UKaIMs TBEPABIX YACTHUIl, (PPAKIIUU PATUYHOTO pa3zMepa, METOJ
npocerBaHus (TPOXOYEHHUS ), TNIOTHOCTh YaCTHII, SJICKTPOMAaTrHUTHBIE CBOM-
CTBa MaTepuasa, TOBEPXHOCTHHIE CBOMCTBA, AbIpuatas (meppopupoBaHHas)
MJIaCTHUHA.

V. Translate the following word combinations into Russian:
liquid overflow, receptacles, to clog in the apertures of the screen, terminal
falling velocity, mesh, woven wire cloth, settling tank.

VI. Pay attention to the proper translation of the words CAUSE, BECAUSE,
BECAUSE OF:

1. Liquid overflow causes the very fine particles to move forward.
2. Large particles collect near the inlet of the settling tank because of their
high terminal falling velocity. 3. When separating a material into size frac-
tions a sieving method is used, because this process depends primarily on
the size of the particles. 4. A small force will cause fracture, provided it is
maintained for a sufficient time. 5. Low terminal falling velocity is the
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cause that makes small particles to settle far from the inlet of the settling
tank. 6. A great force will cause the particle to fracture. 7. All particles are
separated 1n a fluid because of the clogging in fine apertures of the screen.

VII. Mind the different words: VOLUME, VALVE and VALUE:

1. In a tank there is a relatively large volume of water moving at a low ve-
locity. 2. The frequency of opening the valves is controlled independently.
3. The value of gravity is assumed constant.

VIII. Look at Fig.7 and try to describe the process of separating in the set-
tling tank.
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UNIT 11

Brownian Movement — GpOyHOBCKOE JBUKEHHUE
centrifugal — HeHTPOOEKHBIN

cluster — ckoruienue

colloid — komION T, KOJTIOMAHBIN PACTBOP
consolidation — yrjioTHeHHe

depth — rimyOuna

dilute — pa30aBieHHbIN, pa3KMKECHHBIH

draining — ocyiieHue

expression — BEKUMAHUE, OTKUM

flocculation — oOpazoBaHue XJI0MbEB

layer — cnoit

pure — YUCThIN

sediment — ocajok

sedimentation tank — OTCTONHUK

solute — pacTBOpEeHHOE BEIIECTBO

volumetric concentration — 00beMHasi KOHLIEHTPALIUS

SEDIMENTATION

Concentrated suspensions may be obtained by the process which is
called sedimentation. Sedimentation is settling of solids from a solid/liquid
mixture in such a way that two layers are formed (a concentrated suspen-
sion of the solids with a clear liquid above it). After settling the two layers
can be separated by filtration or draining. Sedimentation is used in food
processing to clean liquid from undesirable particles and to recover useful
food particles from water suspensions. It is also applied in the expression of
juices and oils from fruits, vegetables and oilseeds.

There are two methods of carrying out sedimentation: the gravita-
tional and the centrifugal techniques. If the particle is settling in the gravita-
tional field, it rapidly reaches its terminal falling velocity. In a centrifugal
field the particle may reach a very much higher velocity because the cen-
trifugal force may be many thousands of times greater than the gravitational
force.

The rate of sedimentation has been found to depend on the particle
diameter and density, the viscosity of the liquid. It also depends on the
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depth and diameter of the containing vessel and the volumetric concentra-
tion. The depth of the sedimentation tank should be sufficient for settling
the smallest solid particles, while the diameter should be such that the up-
ward velocity of the clear water is lower than the settling velocity of the
particles.

Although the sedimentation rate tends to increase steadily with the
concentration of the suspension, the particles in very dilute suspensions set-
tle rather quickly due to the formation of clusters of particles.

The rate of sedimentation of a suspension of fine particles is difficult
to predict because of the large number of factors involved. Thus, for in-
stance, the presence of an ionized solute in the liquid and the nature of the
surface of the particles will affect the degree of flocculation, and, hence, the
formation of sediment. A further factor influencing the sedimentation rate is
the degree of agitation of the suspension. Gentle stirring can produce accel-
erated settling and prevent consolidation (agglomeration) of the final sedi-
ment.

The rate of sedimentation of particles in a fluid will be very much
greater in a centrifugal field than in the gravitational field. The use of a cen-
trifuge permits much more rapid sedimentation and also provides the possi-
bility of effecting separation which would be quite impossible under gravi-
tational conditions. For example, a colloid or emulsion may be quite stable
under ordinary gravitational conditions where the dispersive forces such as
those due to Brownian Movement are very much greater than the gravita-
tional force. However, in a centrifuge the colloid or emulsion may break
down completely because the vastly greater centrifugal forces will be able
to overcome the effects of the dispersive forces. Similarly, it is possible to
obtain a very much drier solid by centrifugal action than by draining under
gravity, because the surface tension forces in the fine pores which cause re-
tention of moisture can be overcome by the centrifugal but not the gravita-
tional force.

EXERCISES

I. Give the derivatives of the following words:
centrifuge, gravity, disperse, retain, sediment, suspend, solve.

I1. Form the nouns and verbs with the prefix DIS-:
advantage, comfort, charge, solve, cover, integrate, appear, continue.
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II1. Translate from Russian:

CUJIa TpaBUTAIlMH, LIEHTPOOEKHAS CHJIa, OCAXKICHHE B TPABUTAIIMOHHOM
moJie, yIeibHas TMOBEPXHOCTh, OOBbEMHAs KOHIICHTpAIus, OpPOyHOBCKOE
IBWDKEHWE, (UIBTpaIis, OCYIlIeHNEe, MEJIKHE ITOPHI, Bllara.

IV. Translate from English into Russian:

degree of flocculation, dilute suspension, clusters of particles, degree of
agitation, stirring, retention of moisture, flocculation, consolidation, set-
tling, ionized solute, layer, surface tension forces, terminal falling velocity.

V. Remember how DEGREES OF COMPARISON are formed. When it
is necessary to express the intensity of the quality, intensifiers are used,
e.g.: longer — much longer, very much longer, vastly longer — far longer or
vice versa — rather longer, somewhat longer.

V1. Translate the following sentences:

1. It 1s important to know that suspensions of fine particles tend to behave
rather differently from coarse suspensions. 2. In a centrifugal field the par-
ticle may reach a very much higher velocity because the centrifugal force
may be many thousands of times greater than the gravitational force. 3. It
is possible to obtain a very much drier solid by centrifugal action than by
draining under gravity. 4. The use of centrifuge permits much more rapid
sedimentation.

VII. Remember all the possible ways of translating the verbs SHOULD
and WOULD into Russian. Translate the following sentences:

1. The liquid to be dispersed should be forced through an opening under
pressure. 2. If the openings were smaller and if the pressure were constant,
the droplets formed would be smaller and more uniform. 3. Using this
mill, the engineer had to suppose that the output of the whole plant would
be decreased. 4. The mechanical engineer should be able to select the most
suitable equipment for a certain purpose. 5. A large difference in density
of two substances would make mixing more difficult. 6. Had these two
substances differed in only one property, there would have been only one
possible method of separation.
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UNIT 12

basket — kop3uHa, KOBIII

disturbance — Bo3My1IeHUE, HAPYLIEHUE TTOKOS

eject — BIOpachiBaTh, BHITAJIKUBATh

electrolyte — anexTpoauT

fit — ycTanaBnmuBaTh, MOHTUPOBATH, COOUPATH, MOATOHATh
incorporate — BKJIIOYaTh

liquor — KUIKOCTh, paCTBOP

nozzle — como, naTpyOOK, BHIITYCKHOE OTBEPCTHUE
periphery — oKpy>KHOCTb

precipitation — ocaxxieHue

scraper — cKperep, CKpeOok

thickener — KoHIIEHTpaTOP, CTYCTUTENH

time of residence — Bpems (AIUTEILHOCTH) MPEObIBAHUS
throughput — npon3BOAUTETHEHOCTE, MIPOITYCKHASI CIOCOOHOCTH
yeast — IpoxKKu

GRAVITATIONAL AND CENTRFUGAL SEDIMENTATION

As it has already been mentioned there are two methods of carrying
out sedimentation: the gravitational and the centrifugal techniques. There
exists a variety of equipment which is used for sedimentation, some of them
being considered below.

The thickener is the industrial plant in which the concentration of a
suspension is increased by sedimentation, with the formation of a clear liquid.
Thickeners may operate as batch or continuous units and are made of relative-
ly shallow tanks from which the clear liquid is taken off at the top and the
thickened liquor at the bottom. In order to obtain the largest possible through-
put from the thickener of a given size, the rate of sedimentation should be as
high as possible. In many cases, the rate may be artificially increased by the
addition of small quantities of electrolyte, which causes precipitation of colloi-
dal particles and the formation of flocs. The suspension is also frequently
heated because this lowers the viscosity of the liquid and encourages the larger
particles in the suspension to grow in size at the expense of the more soluble
small particles. The thickener frequently incorporates a slow stirrer, which
causes a reduction in the apparent viscosity of the suspension and also in the
consolidation of the sediment.

48



The batch thickener usually consists of a cylindrical tank with a con-
ical bottom. After sedimentation has proceeded for an adequate time, the
thickened liquor is withdrawn from the bottom and the clear liquid is taken
off through the pipe from the upper part of the tank.

The continuous thickener consists of a large diameter shallow tank
with a flat bottom (Fig. 8). The liquor is fed at the centre with as little dis-
turbance as possible. The thickened liquor is continously removed through
an outlet at the bottom and any solids which are deposited on the floor of
the tank are directed towards the outlet by means of a slowly rotating mech-
anism incorporating scrapers. Because of the action of the mechanism, a
greater degree of thickening is obtained than with the batch plant. The clari-
fied liquid is continuously removed from an overflow. The thickener has a
twofold function. First, it must produce a clarified liquid, the clarifying ca-
pacity being determined by the diameter of the tank. Secondly, the thicken-
er is required to produce a given degree of thickening of the suspension.
This is controlled by the time of residence of the particles in the tank.

‘ Feed Overflow

N \\
/ ]
Liquid path
/

Thickening zone E | / Scrapers

Th1ckened liquid outlet

Fig. 8. A flow in a continuous thickener

As to the centrifugal separation equipment, one should certainly
know that there exist a great number of centrifuges. Most of them are con-
structed with the axis of rotation either vertical or horizontal, though in
some cases they may be arranged with the axis at an inclined angle in order
to facilitate discharge of solids. The continuous removal of solids from the
centrifuge basket can be effected by fitting a number of discharge nozzles
around the periphery of the basket. The centrifuge is operated in such a way
that solids are ejected with sufficient liquid to enable them flow. Centrifug-
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es of this type are used in the processing of yeast, starch, meat, fish products
and fruit juices.

EXERCISES

I. Translate and remember the words of the same root:

artist — art — artificial — artificially; equal — equality — equilibrium — equa-
tion; disturbance — disturb — turbine — turbulent — turbulence; determine —
determination — determinable; define — indefinitely — infinite — indefinite;
disintegrate — integration — integral — disintegration; viscous — viscosity —
viscosimeter.

I1. Why are these words placed here together?
classify, unify, satisfy, clarify, signify.

ITI. Mind the meanings of the prefix EN- and the suffix -EN in the follow-
ing words:

1. thick — thicken, deep — deepen, fast — fasten;

2. entrain — train, enable — able, enclose — close, entitle — title.

IV. Translate from English into Russian:

to facilitate, to fit, batch thickener, shallow tank, throughput, clarifying
capacity, precipitation, to disintegrate, twofold function, time of residence,
scrapers, discharge nozzles.

V. Remember the translation of the formal subjects I'T, ONE, THERE in-
to Russian:

1. As it has already been mentioned there are two methods of carrying out
sedimentation. 2. When one is concerned with the problem of economy, it
is necessary to be careful in choosing the equipment. 3. There are a great
number of centrifugal units on the market at present. 4. There exists the
problem of maintaining similarity between the laboratory unit and the in-
dustrial plant. 5. The concentration of suspension will be high for there to
be significant interaction between the particles. 6. One should know that
there exist a great number of centrifuges. 7. If the particle is settling in the
gravitational field, it rapidly reaches its terminal falling velocity.
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LANGUAGE PRACTICE UNITS 7-12
Comprehension:

Revise texts 7—12 and decide which statements are true or false:

1. The purpose of size enlargement is breaking up of materials into
smaller fragments.

2. Filtration and pressing are mechanical methods and evaporation is
a physical method.

3. Separation becomes easier, the smaller the differences in proper-
ties.

4. The combination of sifting and pneumatic classification is applied
in the milling industry.

5. The rate of sedimentation of particles in a fluid is greater in a cen-
trifugal field than in the gravitational one.

6. There is only one type of centrifuges.

Speaking
Choose a topic and discuss it with your partner.
1. Separation methods.
2. Classification equipment.
3. Batch and continuous thickeners.
Speaking tips:
a) Explain things clearly.
B) Use some of your own ideas.
c¢) Consider your partner opinion.
Helpful phrases
To begin with, I would suggest...
Would you go along with that...
No, I’d rather think that...
Well, you certainly have a point, but...
Don’t you think...?
That’s absolutely right...
May I just cut in here...
Writing
Revise the texts 11 and 12, collect the information and write an article
about gravitational and centrifugal sedimentation.
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UNIT 13

build up — HapacTaTh, HaKarIUBATHCS

cake filtration — ¢punbTpanus ¢ 00pazoBaHUEM OCaKa
filter cake — ocanok ot puneTpoBaHuUs

filtering medium — ¢punpTpyromias cpena

funnel — Boponka

pore — opa

pOrous — NOPUCTHIN

support — oropa

variable — nepeMeHHas (BeJIMUMHA)

FILTRATION

The separation of solids from a suspension in a liquid by means of a
porous medium or screen which retains the solids and allows the liquid to
pass is termed filtration. In the chemical laboratory filtration is often carried
out in a conical funnel fitted with a filter paper. In the industrial scale filtra-
tion 1s accomplished mechanically by using various types of filters because
of much larger quantities of suspension and solids. A thicker layer of solids
has to form and, in order to achieve a high rate of passage of liquid through
the solids, higher pressures will be needed and it will be necessary to pro-
vide a far greater area. A typical filtration operation is illustrated in Fig. 9
which shows the filter medium, in this case a cloth, its support and the layer
of solids or filter cake, which has already formed.

Slurry

Cake

Filter Pt Medium

cake /I ‘ support
Filtrate *

Fig. 9. Filtration operation
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The volumes of the suspensions to be handled will vary from the ex-
tremely large quantities involved, in water purification, for example, to rela-
tively small quantities in the fine chemical industry where the variety of sol-
ids will be considerable. In most instances it is the solids that are wanted
and their physical size and properties are of great importance.

Filtration is one of the most important operations for solid/liquid
separation, a large variety of filtration methods being used.

In the typical operation shown in Fig. 9 the cake gradually builds up
on the medium and the resistance to flow progressively increases. During
the initial period of flow particles are deposited in the surface layers of the
cloth to form the true filtering medium. The type of filtration described
above is usually referred to as cake filtration. The proportion of solids in the
suspension is large and most of the particles are collected in the filter cake
which can subsequently be separated and removed from the medium.

The mechanical details of the equipment, particularly of the flow
channel and the support for the medium, influence the way the cake is built
up and the ease with which it may be removed. A uniform structure is very
desirable for good washing and cakes formed from particles of very mixed
sizes and shapes present special problems.

The 1nitial stages in the build-up of the filter cake are important be-
cause they may have a large effect on the flow resistance and may seriously
affect the useful life of the cloth. The blocking of the pores of the filter me-
dium by particles is an involved phenomenon, partly because of the very
complex nature of the surface structure of the usual types of filter media.
One of the most important variables affecting the tendency for blocking is
the concentration of particles. The greater the concentration, the smaller
will be the average distance between the particles, as a result, suspensions
of high concentration generally give rise to cakes of lower resistance than
those formed from dilute suspensions.

In the filtration, the resistance of the filter cake progressively in-
creases and consequently, in a constant pressure operation, the rate of filtra-
tion falls. If the build-up of solids can be reduced, the effective cake thick-
ness will be less and the rate of flow of filtrate will be increased.

There are many factors to be considered when selecting equipment
and operating conditions for filtration.
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EXERCISES

I. Form the adjectives having the negative meaning with the prifixes IN -,
IM- IL -, IR -, UN -:

visible, logical, regular, movable, possible, legal, desirable, mobile, de-
pendent, perfect, common.

I1. Find the correct form of the word on the left so that it could be used on
the right:

FILTER: Particles are deposited on the cloth forming ~ medium.
COLLECT: Most of the particles are  in the filter cake.

WASH: A uniform structure is very desirable for good .

III. Vocabulary. Translate properly into Russian:
filter medium, support, filter cake, water purification, cake filtration, the
build-up of filter cake, useful life of the cloth, the tendency for blocking,
the rate of filtration, constant pressure operation.

IV. Translate into English:

bunabTparus ¢ oOpazoBaHUEM oOcajika, GUILTPYIOIIas cpeaa, KOHUYECKas
BOPOHKA, OYMCTKA BOJIbI, COITPOTUBIICHUE TOTOKY, CTPYKTYpa OBEPXHOCTH,
KOHIIEHTPAIIHSI YACTHII, TONIIMHA 0CaJIKa OT (PUIBTPOBAHUSI.

V. Remember all the possible meanings of the word THAT (THOSE).
Translate into Russian the following sentences:

1.The propeller diameter is of about one-third that of the vessel. 2. In most
cases it 1s the solids that are wanted and their size and properties 3. The
difference between coarse and fine particles is that coarse ones have larger
falling velocity. 4. The chemical reactivity of fine particles is greater than
that of coarse ones. 5. It is only by understanding the mechanisms of the
processes that it will be possible for the engineer to design the most eco-
nomical equipment. 6. The filter is usually arranged in two sections so that
each can be inspected separately. 7. It is mainly in the details of construc-
tion that the differences will occur.

VI. Remember that all the verbs given below correspond to Russian

'Ha3pIBATHCA
to be called, to be termed, to be referred to as,

54



to be named, to be known as.

Translate the following, sentences:

1. The separation of solids from a suspension is termed filtration. 2. This
type of filtration is usually referred to as cake filtration. 3. The discontinu-
ous phase is known as the lean phase. 4. Concentrated suspensions may be
obtained by the process which is called sedimentation. 5. The continuous
phase is often referred to as the dense phase. 6. The advantages of the cen-
trifugal sedimentation process are named below. 7. Particles deposited in
the surface layer of the cloth can be termed the true filter medium. 8. Sepa-
ration of coarse particulate materials is referred to as sedimentation.
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UNIT 14

bag filter — MmemouHbIi GUIABTP

consideration — cooOpakeHue

discharge — pa3rpy3ka, onopo>xHeHue

drum filter — 6apabanubii GUILTP

feed tray — momarommii JIOTOK

overall cost — moyiHast CTOUMOCTB

overall rate — oO1iast mMpou3BOIUTEIBHOCTD
press filter — punpTp-npecc

repulp — TOBTOPHO MpeBpaIlaTh B CYyCIIEH3UIO
resistance — CONPOTUBIICHUE

rotary vacuum filter — 6apabaHHBII BakyyMHBIN QUIBTP
slurry — cycniensus

specific resistance — yJeJIbHOE CONPOTUBIICHHE
thick — rycroi, ToscThIi

suction filter — BcacbiBaromuii puiabTp

FILTRATION EQUIPMENT

The most suitable filter for any given operation is the one which ful-
fils the requirements at the minimum overall cost. Since the cost of the
equipment will be closely related to the filtering area, it is normally desira-
ble to obtain a high overall rate of filtration. This involves the use of rela-
tively high pressures but the maximum pressures are often limited by con-
siderations of mechanical design. Although a higher throughput from a giv-
en filtering surface is obtained from a continuous filter than from a batch
operated filter, it may sometimes be necessary to use a batch filter, particu-
larly if the filter cake has a high resistance, because most continuous filters
operate under reduced pressure and the maximum filtration pressure is
therefore limited. Other features which are desirable in a filter include ease
of discharge of the filter cake in a convenient physical form, and a method
of observing the quality of the filtrate obtained from each section of the
plant. The most important types are filter presses and continuous rotary fil-
ters. In addition, mention should be made of filters for special purposes
such as bag filters, and the disc type of filter which is used for the removal
of small quantities of solids from a fluid.
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The most important factors in filter selection are the specific re-
sistance of the filter cake, the quantity to be filtered, and the solids concen-
tration. For free-filtering materials, a rotary vacuum filter is generally the
most satisfactory since it has a very high capacity for its size and does not
require much attention. But for large-scale filtration, there are cases where
rotary vacuum filters will not be used. If the cake must be washed, the rota-
ry drum is to be preferred. However, if a high degree of washing is re-
quired, it is usually desirable to repulp the filter cake and to filter a second
time.

Bag filters have now been almost entirely superseded for liquid fil-
tration by other types of filter, but one of the few remaining types is that
which has been used in the sugar industry. A number of long thin bags are
attached to a horizontal feed tray and the liquid flows under the action of
gravity so that the rate of filtration per unit area is very low. The filter is
usually arranged in two sections so that each can be inspected separately
without interrupting the operation.

The two main types of continuous rotary filters are the rotating drum
and the rotating disc filters. These are suction filters in which filtration,
washing, partial drying and discharge of the cake all take place automatical-
ly. Labor requirements are therefore low, and very economical operation
can be obtained, especially if the thick suspension is fed to the filter.

Recent developments in rotary filters include increased size, new
materials of construction, and improved methods of cake removal and dry-
ing. New construction materials, such as stainless steel, titanium and plas-
tics, all give much improved corrosion resistance for many slurries and
hence longer life.

EXERCISES

I. Remember the words of the same root. Translate them into Russian:
pure — impure — purify — purification — impurity; attach — attachment — de-
tach — detachment.

I1. Find the synonyms among the following verbs:

arrange, reduce, select, watch, use, form, observe, bring about, decrease,
settle, apply, accomplish, shape, chose, precipitate, fit.
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III. Vocabulary. Translate the word combinations from Russian:
HENPEPBIBHBIA (QMIBTP, GUIBTP MEPUOJUYECKOTO JACUCTBHS, KAa4€CTBO
¢unbTpara, GUIABTP-Mpecc, TUCKOBBIA PUIBTP, YAEIBHOE COMPOTUBIICHUE,
Ha €IMHUILY TUIOIIA U, 3aTPaThl TPY/A.

IV. Translate the word combinations from English into Russian:

minimum overall cost, filtering area, filter cake, discharge of the filter
cake, considerations of mechanical design, bag filter, manual attention,
drum filter, rotary vacuum filter, filter life.

V. Remember all the possible ways of translating the verb SHOULD into
Russian. Translate the following sentences:

1. Gentle stirring should be applied to produce accelerated settling. 2. It
was noted that we should use the rotary drum filters as the most suitable.
3. If the filter cake had had high resistance we should have used a batch
filter. 4. The material should be of small size so that the distance the solute
has to travel is small. 5. The discharge of the cake should be facilitated by
the application of compressed air.

VI. Remember the meanings and functions of the word SINCE. Translate
the sentences:

1. Since 1909 the film type units have been used for evaporation. 2. Forced
circulation allows to achieve higher degrees of circulation since the heat
transfer rate can be kept up. 3. This type of evaporator has been used since
without any change in the design. 4. Since labor requirements are low very
economical operation of the rotating filters can be obtained.

VII. Pay attention to the translation of the words BEFORE and AFTER
in the following sentences:

1. The solvent is heated before it enters the tank. 2. Before draining the
residue, the solvent is sprayed over the solids. 3. Before being processed
vegetables should be washed. 4.The equipment may be selected only after
a detailed analysis of all factors has been made. 5. Three different filters
are placed one after another. 6. After separating the two phases, the sol-
vent is recovered from each phase. 7. After the experimental plant proves
to be efficient, its commercial production can be started.
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UNIT 15

deterioration — nmopya, yxy/uieHue(KauecTna)
dispatch — otnpaBka

drum dryer — 6apabaHHasi Cyminika
excessive — N30bITOYHBIHI

fish meal — ppiOHas KOpMOBast Myka
hardening — 3aTBepeBanue

mode — MeTOo/1, CIToco0

overheating — neperpen

pan dryer — JIOTOYHasl CyIIUJIKA
particulate — yactuIia, B BUi€ 4aCTHI]
peel — koxuila, Kopka, menyxa

roller dryer — BasbIiOBas CcyImimika
rotary dryer — GapabaHHas CyIImiIKa
spray dryer — paclibUIMTENIbHAS CYIIUIIKA
thermal efficiency — TenoBoit kna

DRYING

Drying is widely used in many process industries and in food indus-
try in particular.The process of drying consists of the removal of moisture
from the products by application of heat usually in the presence of con-
trolled flow of air. It is important in the processing of cereals and seeds,
vegetables and fruits, meat, fish, seafood, milk and other food products.

The drying of materials is often the final operation in a manufacturing
process and is carried out immediately prior to packaging or dispatch. The op-
eration often follows evaporation, filtration, crystallization, etc. In some cases,
drying is an essential part of the manufacturing process, though the majority of
process industries apply drying for one or more of the following reasons:

(a) to reduce the cost of transport;

(b) to make a material more suitable for handling;

(c) to prevent the growth of microorganisms resulting in product de-
terioration;

(d) to avoid the presence of moisture which may lead to corrosion.

There are hundreds of dryer designs available on the market at the
present time. The choice of the dryer depends on many factors, the kind of

59



product to be dried being the most important one. For example, application
of rotary dryers to food products is limited to particulate materials, such as
granulated sugar or some grains. Large food particles cannot be handled in
this type of dryer due to the relatively short residence time, the danger of
overheating, and the mechanical damage of the products.. Steam heated ro-
tary dryers are used for drying fish meal and solid food wastes, e.g. citrus
peel and pulp. A pan dryer with rotating scrappers is suitable for paste
products. Spray dryers are used for drying liquid foods and food suspen-
sions such as milk, coffee and juices which can be dispersed in the form of
droplets in a stream of hot air. Drum or roller dryers are used to dehydrate
concentrated food liquids, purees and pulp.

Once a group of possible dryers has been selected, the choice can be
narrowed by considering the way in which the unit is to be operated —
whether batch or continuous. In addition to the nature of the material, a fur-
ther factor of some importance is the mode of heating, whether by contact
with the solid surface or directly by convection and radiation.

Direct heating in which the material is heated primarily by convec-
tion from the surrounding air has several advantages. Directly heated dryers
are less costly and allow the temperature of the air to be controlled within
very fine limits. This is especially important for heat-sensitive materials.
Against these advantages, the overall thermal efficiency of directly heated
dryers is generally low due to the loss of energy in the exhaust air. This dis-
advantage may be overcome by modifications to the design, but in some
cases, an indirectly heated dryer may prove to be more economical. This is
especially the case when thermal efficiency or maximum cleanliness is of
paramount importance. One problem with indirectly heated dryers is the
danger of overheating the product, as excessive heat may cause hardening
where the outside of the food becomes hard and brittle.

EXERCISES
I. Form the nouns from the given verbs using suffixes -TION, -MENT:
a) to separate, to filtrate, to operate, to radiate, to concentrate

b) to accomplish, to require, to develop, to move, to equip.

I1. Give the derivatives of the following words:
dry, part, heat, clean, construct, produce, relate, different.
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III. Translate into Russian:
removal of moisture, controlled air flow, particulate material, heat-
sensitive material, overheating of the product, spray drier, excessive heat,
packing, thermal efficiency.

IV. Sentence connection. Remember some of the words often used in_sci-
entific literature to connect sentences:

for — /coro3/ — nbo, Tak Kak (IMOKa3bIBAET, YTO CKA3aHHOE €CTh MPUYMUHA
TOTO, YTO YIOMSHYTO BBIIIE);

the former... the latter — nmepBbIii (U3 IBYX YIOMSHYTHIX)..., MOCIEIHUN (13
IBYX YIMOMSIHYTBIX) — CPEICTBO BBIACIUTH OJHY WU JPYTyIO TPYIITY
CYIIIECTBUTEIIBHOTO B TIPEABIAYIIEM MPETOKEHNN;

hence — orcroma, B pesynbTaTe (03HAYAET 3aKOHOMEPHOCTH IOCIEAYIO-
IIEr0 YTBEPKICHHUS);

however — ognako, TeM He MeHee (0003HaYaeT HEeOXKUIAHHBINA MMOBOPOT B
X0JI€ pacCyKICHHN) ;

otherwise — MHaue, APyruMu cjioBaMu (TIOKa3bIBAET, YTO TO, YTO OBLIO
BBEIPOXECHO B MPEIBIAYIIEM MPEIT0KCHIH, MOXKET OBITh MEpPeaH0 WHBIM
CII0CO00OM);

therefore — mosTomy, cremoBarenbHO (YKa3bIBAa€T, UTO MOCIEIYIOIIEE
MPEAJIOKEHUE €CTh PE3YNIBTAT TOTO, YTO CKA3aHO BHIIIIE);

thus — Takum 00pa3oM (OOBIYHO yKa3bIBa€T Ha CBS3b MEXKIY MPEIIOKe-
HUSAMH WIN WICHAMH TPEITI0KCHHS).

Find these words used in the previous texts and expound their usage.

V. Pay attention to the proper translating of the word ONCE:

1. Once the solids are removed with the machine running at full speed,
a considerable saving of time and energy is thereby achieved. 2. If the ma-
terial is passed only once through the equipment, the operation is known
as batch operation. 3. As soon as the extraction is complete, it is necessary
to discharge the residue at once. 4. Once centrifugal forces are employed,
the rate of settling of particles in a gas stream can be greatly increased.
5. Once there existed lots of operations which have been done manually.

VI. Discussion: Speak on the advantages and disadvantages of direct heat-
ing in drying equipment.
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UNIT 16

adverse — BpeHbIii, HEOIaronpUsATHBIN
cabinet — mkad, oteneHue

coil — 3meeBHK

countercurrent flow — IPOTUBOTOK, BCTPEUHBIN MTOTOK
flow pattern — Tun moToka, XxapakTep TCUCHUS
rack — IoJika, cremiax

series — HaOOp, KOMIUICKT, PsiT

shell — kopmyc, KoxKyX

sheet-metal — ToHKMI1 IMCTOBOW MeTaI

stack — yknagpIBaTh B mTadesnb

tray — JIOTOK, IIOJI0H

tray(shelf) drier — monouynas cymmika

trolley — Tenexxka, BAroHETKa

truck — BaroneTka, Tejie;xka

tunnel drier — cymmiika TYHHEJIBHOTO TUIIA

DRYERS

There are hundreds of dryer designs available on the market at the
present time, some of them being considered below in brief.

Tray or shelf dryers are commonly used for granular materials or for
individual articles. The material is placed on a series of trays which may be
heated from below by steam coils and drying is carried out by the circula-
tion of air over the material. A modern tray dryer consists of a well-
insulated cabinet with integral fans and trays which are stacked on racks or
are loaded on to trucks which are pushed into the dryer. The capacity of
tray dryers depends on many factors such as the nature of material, the load-
ing and external conditions.

In the tunnel dryers, a series of trays or trolleys is moved through a
long tunnel and drying takes place in a current of warm air. The tunnel itself
may or may not be heated. Tunnel dryers are used for drying trays of some
chemicals, foodstuffs, etc. In an alternative system, material is placed on a
belt conveyor passing through the tunnel. Typical tunnel arrangements for
countercurrent flow of air are shown in Fig. 10. The construction is usually
made of sheet-metal and the size varies over a wide range, some dryers be-
ing over 30 m long.
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Fig. 10. Tunnel dryer

For the continuous drying of materials on a large scale, the rotary
dryer is suitable. This consists of a relatively long cylindrical shell mounted
on rollers driven at a low speed. The shell is arranged at a small angle to the
horizontal so that material fed in at the higher end travels through the dryer
under gravity. The air used as a drying medium is fed in either at the upper
end of the dryer to give cocurrent flow, or at the discharge end of the ma-
chine to give countercurrent flow.

Spray dryers, otherwise known as atomizers, are used in a variety of
industries where fairly high grade product is to be made in granular form. In
the drying chamber the gas and liquid streams are brought into contact, and
the efficiency of mixing depends upon the flow patterns induced in the
chamber. Rotating disc atomizers are most commonly used.Countercurrent
dryers give the highest thermal efficiencies but result in high product tem-
peratures. This limits their use to materials which are not affected by over-
heating. Cocurrent dryers suffer from relatively low efficiency but have the
advantage of low product temperatures unless back mixing occurs. In the
case of materials which are extremely sensitive to heat great care has to be
taken in the design of the chamber to eliminate this. In the preparation of
foodstuffs indirectly heated air is used. Maximum temperatures are then
normally limited to lower values than those with direct heating. Spray dry-
ing has generally been regarded as a relatively expensive process, especially
when indirect heating is used. But for handling large volumes of solutions,
spray dryers are unsurpassed and it is only at feed rates below 0.1 kg/s that
a drum dryer becomes more economic. The jet spray dryer has been used
for evaporating milk without adverse effect on flavor and although operat-
ing costs are likely to be high the system is well suited to the handling of
heat-sensitive materials.
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EXERCISES

I. Remember the suffix -WISE forming adjectives and adverbs of manner
and viewpoint, e.g.: clockwise, nowise, weather-wise.

Make adverbs from the following words by adding the suffix and translate
them into Russian:

other — ? stage — ? length — ? cross — ?

I1. What part of speech do the suffixes -NESS, - LESS signify?
roughness, coarseness, hardness, cleanliness, useless, noiseless, helpless,
systemless.

Translate the words.

II1. Pay attention to proper translation of the terms:

tray or shelf dryers, individual articles, integral fans, to stack, truck, exter-
nal conditions, tunnel dryer, rotary dryer, spray dryer, atomizer, high grade
product, rotating disc atomizer, back mixing, adverse effect.

IV. Mind the translation of the CLAUSES OF PROPORTION:

1. The greater the concentration, the smaller will be the average distance
between the particles. 2. The thicker the suspension, the lower is the rate
of sedimentation. 3. The greater the rate at which the load is applied, the
less effectively is the energy utilized and the higher is the proportion of fi-
ne material which is produced.

V. What grammar phenomena can you find in these sentences? Translate
them into Russian:

1. Large food particles cannot be handled in rotary drier due to the danger of
overheating and the mechanical damage of the products. 2. If there is no product
between the disks, the machine stops automatically. 3. With a horizontal centri-
fuge solids are more readily discharged because they can be allowed to fall di-
rectly into the pipe. 4. The gas is found to move spirally downwards, gradually
approaching the central portion of the separator. 5. The great advantage of this
method is that heat-sensitive materials are not damaged. 6. This principle of
separation is little used since the equipment used must be very large in order to
reduce gas velocity to a reasonably low value to allow finer particles to settle.
7. An indirectly heated dryer may prove to be more economical.

VI. Answer the question: What types of driers are discussed in the text?
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UNIT 17

conventional — oOLIENPUHATHIN, OOBIYHOTO THIIA
dehydrate — 00e3BOkUBaTh, CyIINTH

freeze drying — cyOnumMalimoHHas Cyiika

helium — renuii

justify — onpaBbIBaTh

nitrogen — a3or

nutritive value — nurarenpHas EHHOCTH
reconstitute — BOCCTaHABIMBATh

sublimation drying — cyOnuManiionHas cyuika

FREEZE DRYING

If contact drying takes place at such a low water vapour pressure that
the temperature of the product drops below the freezing point, then it is re-
ferred to as freeze drying or sublimation drying. The product then contains
ice crystals which change into vapour when provided with the heat of sub-
limation; this water vapour flows to a condenser where it condenses as ice.

The low water vapour pressure required can be obtained either by dry-
ing in a vacuum or by drying in a sufficiently dry gas. The former method,
which is the most common, is really vacuum drying. The latter method can take
place under atmospheric pressure, the dry gas being usually air or nitrogen.

The freeze drying process consists of freezing and drying. The mate-
rial is first frozen and then dried in a very high vacuum at a temperature in
the range of 240 — 260K. In vacuum freeze drying there are four possible
ways of supplying the heat of sublimation: by contact with warm surface,
by infrared radiation, by means of microwaves and by admitting a gas that
is a good conductor, such as helium.

Freeze drying has a few great advantages which make it very attrac-
tive for both solid and liquid foodstuffs. Firstly, the whole process takes
place at low temperature. Freezing is usually very rapid, at the end of the
freezing process the product being completely dry. The removal of ice takes
place at a low temperature and the only part of the product that is exposed
to slightly higher temperatures is that which is already dry. The most signif-
icant characteristic of freeze-dried products is that they retain their shape
and dimensions. They are very light and porous. Consequently they are eas-
ily reconstituted and have the additional advantage that they retain their
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original appearance which is desirable for pieces of mushrooms, carrots,
fruit, chicken and shrimps, for example. Furthermore, the porosity of the
products makes it easy to feel them with inert gas such as nitrogen which
may be used to break the vacuum at the end of the freeze drying process.
Another feature of freeze drying that might be considered an advantage is
that very low water contents can easily be obtained. There is also a reasona-
ble retention of aroma with freeze drying.

The porosity of freeze dried products makes packing, storage and
transport expensive. To avoid this disadvantage the products can be com-
pressed into tablets after freeze drying. Although the shape is lost, the re-
constitution properties deteriorate very little.

Vacuum and freeze driers are the most expensive drying equipment,
and they are used to dehydrate sensitive, high-value food products, like cof-
fee, fruit juices, vegetable extracts, mushrooms, dairy products, meat and
chicken. The improvement of quality, functional properties and nutritive
value of these products justifies the added cost, compared to the conven-
tional drying methods.

Freeze driers are mostly batcn operated installations. They consist
basically of a vacuum cabinet, where the product is dried, spread on trays,
and a condensing/vacuum system for removing the water vapours and
maintaining the vacuum. Semicontinuous and continuous freeze-drying sys-
tems have been developed for large industrial operations and are mostly
used for drying expensive biotechnological products.

EXERSISES

I. What part of speech do these words belong to?

sufficiently, easily, generally, indirectly, extremely, mostly, relatively,
considerably, relatively, continuously, commonly

Translate them into Russian.

I1. Form words with the given prefixes and translate them into Russian:
OVER - : heat, flow, estimate, load, weigh, work
UNDER - : do, go, take, line, ground, graduate, estimate, load.

ITI. What is the meaning of the prefix INTER -? Translate the words:
international, interaction, interdependent, interchange, interconnection.
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IV. Translate into Russian:

low water vapour pressure, high liquid content, freeze-dried product re-
constitution properties, vacuum freeze drying, poorly conducting material,
relatively large heat exchange surface, water-rich products concentration.

V. Translate the following sentences paying attention to MODAL
VERBS and their equivalents:

1. The condenser has to be cooled to a very low temperature. 2. All factors
should be taken into account when choosing suitable equipment. 3. This
process can take place under high pressure. 4. While carrying out this op-
eration the reacting materials are to be brought into close contact. 5. One
should be careful while working with infrared radiation. 6. Another feature
that might be considered an advantage is that very low water contents can
be obtained. 7. In vacuum freeze driers large volumes of air and water va-
pour have to be removed.
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UNIT 18

dilute — pa36aBAThH

evaporation — ucriapeHue, BeIllapuBaHuE, CTYIIICHUE
expression — BEKUMAHUE, OTKUM

freezing-out — BEIMOpa)KMBaHHE

hexane — rekcan

liquor — pactBop, cupon

microbial spoilage — 6akTepuanpHas mopya
partition — pa3ziesieHue

phase equilibrium — paBHoBecue a3

powdered milk — cyxoe mosioko

solute — pacTBOpEHHOE BEIIECTBO

solvent — pacTBopuUTenh

sugar cane — caxapHbIi TPOCTHUK

volatility — nety4ecTs, ©CIapsieMOCTh
withdrawal — BeIBeieH1E, U3BIICUCHHE, YIaJICHUE

CONCENTRATION AND CRYSTALLIZATION

Concentration is the withdrawal of some of the solvent from a solu-
tion, and it is thus a partial separation of a homogeneous mixture of solute
and solvent. The partial separation results in a more concentrated solution.
In the food industry the solvent to be withdrawn is nearly always water.

Concentration is applied to water-rich liquid products which are ei-
ther directly available in such a state(milk, blood) or are obtained by ex-
pression (sugar cane liquor, fruit, vegetables) or extraction (extracts of cof-
fee, tea, meat etc). An axample of the application of the concentration pro-
cess to a non- aqueous solution is the concentration of a solution of oil in a
solvent such as hexane.

Withdrawal of a large portion of the water from a product reduces
the storage and transportation costs. Water has to be added to the concen-
trate again prior to consumption. Concentration is widely used for food
preservation. It is known that an increase in the concentration of sugar has a
preservation action. When products contain a great deal of sugar by nature,
then concentration can be used to lower the water activity to such an extent
that they become microbiologically stable. If the amount of sugar present is
insufficient then more sugar can be added. In the manufacture of jam, for
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example, concentration is used as well as addition of sugar. It is also possi-
ble, for example to concentrate a meat extract containing salt to such an ex-
tent that there will be no further microbial spoilage.

Concentration is also often used as a treatment prior to a more com-
plete withdrawal of water (drying). An important example is the preparation
of powdered milk in which the milk is first concentrated to a solid content of
45 to 50 % and then dried further. In the sugar industry concentration is used
as pretreatment in the crystallization of sugar. In the wine industry concentra-
tion is sometimes used to raise the alcohol content to a prescribed level.

The process of concentration can be carried out by any one of the fol-
lowing physical methods. It is possible to utilize a difference in partition be-
tween two phases, i.e. a phase equilibrium favourable for separation. In
evaporation use is made of the difference in volatility between water and so-
lute and thus a favourable liquid-vapour equilibrium. In freezing-out, use is
made of the fact that dilute solutions are in equilibrium with ice at their freez-
ing points; thus a favourable liquid-solid equilibrium is utilized. In freezing-
out part of the water is crystallized by withdrawal of heat, whereupon the
concentrated solution is separated mechanically from the ice crystals.

In crystallization process part of the solute in the homogeneous solu-
tion is converted into crystalline state and the crystals are separated me-
chanically from the remaining solution. The great advantage of this method
is that pure solid can be recovered from impure solution. In addition, crys-
tallized products have both an attractive appearance and a convenient shape
for packing, transport and storage. In the food industry crystallization of fats
in margarine and chocolate, or sugar in sweets is widely used. It is also im-
portant in obtaining pure fresh water from sea water and in freezing as
method of food preservation.

EXERCISES

I. Form the nouns from the given verbs using proper suffixes:
to act, to convert, to improve, to differ, to spoil, to achieve, to dry, to treat,
to concentrate, to appear, to crystallize.

I1. How the prefixes PRE -, and COUNTER — change the meaning of the
following words?

pretreatment, preheat, predetermine, precool, prefreezing, counterflow,
countercurrent.
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III. Translate into English:

KOHIICHTPUPOBAHHBIN PAacTBOP, KPUCTAJUIBI JIbJIa, CMECh PACTBOPHUTENS U
PacTBOPEHHOTO BEIIECTBA, BEBDKUMAaHUE (PPYKTOB, CYyX0€ MOJIOKO, HUCTape-
HUE KUJIKOCTH, TPAHCIIOPTHBIE PacX0/Ibl, KOHIICHTPAIIHS caxapa, KpucTa-
JIU3aIHs] )KAPOB.

IV. Remember how NAPC is translated into Russian:

1. Separation of heterogeneous mixtures of two liquids is a common op-
eration, the two liquids being of different densities. 2. All the advantages
of the methods available having been considered, the best method was
chosen. 3. The amount of sugar being insufficient, more sugar can be add-
ed. 4. A solution containing several crystallizable substances, more than
one substance may crystallize out at the same time. 5. The most important
properties that determine the quality of crystals are purity, the dimensions,
shape and uniformity of size, the former being the most important.

V. Pay attention to the proper translation of sentences with
SUBORDINATE CLAUSES:

1. Freeze drying is applied to valuable products which deteriorate too
much in quality when dried by other methods. 2. It is questionable whether
it is possible to find good quality water. 3. It was mentioned that an in-
crease in the concentration of sugar has a preserving action. 4. The great
advantage of this method is that pure solid can be recovered from impure
solution. 5. That concentration is applied to water-rich liquid products is a
wellknown fact. 6. Freeze-dried products are easily reconstituted provided
water 1s added.
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LANGUAGE PRACTICE UNITS 13-18

Comprehension:
Revise texts 13-18 and choose the correct answer:
1. The most suitable filter for any given operation is the one which ...
a) has high labour requirements.
b) operates under minimum filtration pressure.
c) fulfils the requirements at the minimum overall cost.
d) has a low overall rate of filtration.

2. Spray dryers are used for ...
a) concentrated food liquid.
b) food suspensions.
c) paste products.
d) solid food wastes.

3. The most significant characteristic of freeze-dried products is that they ...
a) are easily reconstituted.
b) lose their original appearance.
c) are porous and heavy.
d) have high water content.

4. Concentration can be carried out by ...
a) vacuum drying.
b) reducing atmospheric pressure.
c) evaporation.
d) dilution.

Speaking
Choose a topic and discuss it in a group.
1. Types of filters.
2. Drying and its application.
3. The advantages of crystallization process.

Speaking tips:
a) Take everyone’s point of view into account.
b) Don’t speak about too many things.
c¢) Choose one or two facts you know well and give examples.
d) Use your own ideas.
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Helpful phrases

As far as [ know...

Don’t you know...?

I would like to add...

Well, I totally agree with you...

Don’t you think...?

Have you heard...?

May I just cut in here...
Writing
Revise the texts 15—-17 and write a report on the topic: “Food dehydration
equipment”.
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VOCABULARY

A
ADHERE (v) npununars, CIEnIsTbCs
ADVANTAGE (v) npeumy1iectBo
ADVERSE (a) Bpeanblii, HeOIaronpusiTHHIHI
AGGLOMERATE (v) armomepupoBath, CKaruiMBaThCA
AGGLOMERATION (n) armomepariusi, CiEeKaHHUE, CITUTIAHNE
AGITATE (v) B36antbiBaTh, NepeMeInBaTh
AGITATOR (n) memasnka, 10MacTh MEIIAIKU
AGITATOR TANK (n) pe3epByap ¢ MelanKkon
AGRICULTURE (n) cenbckoe X03sIICTBO
ANIMAL HUSBANDRY (n) >KkUBOTHOBOJCTBO
APERTURE (n) otBepcTue
APPEARANCE (n) BHEIIHUI BU]T
AQUEOUS (a) BogHbIi
ARRANGEMENT (n) pacnionoxxeHue, pa3MeIieHne, ycCTaHOBKa, MOHTaX,
CUCTEMa, YCTPOMCTBO, CTPYKTYypa
ARTICLE (n) uznenue, npoayKT
ASSEMBLE (v) cobupaTh, MOHTUPOBATH
ATOMIZER (n) pacnbuinTenb, MEIbHUIIA (1711 TOHKOTO MOMOJIA)
AXIAL (a) oceBoit
AXIALLY (adv) akcuanbHO, 110 HAIIPaBJICHUIO OCU
AXIS (n) ock
AUXILIARY (a) BcrioMoraTenbHbId, 100aBOYHBII

B
BAKERY (n) nekapus
BAKERY PRODUCT (n) Beiie4HOE U3JIETHE
BAR (n) 6pycok, nojiocka
BASKET (n) kop3uHa, KOBII
BATCH (n) nopuusi, naptus,
BEAN (n) 600
BEET (n) cBekna
sugar ~ caxapHasi CBEKJia
BERRY (n) sirona
BISQUIT (n) neyeHne, OMCKBUT
BLEND (n) cmech

73



BLOW (n) yaap, Touok

BLOW (v) nyTh, npoayBaTh

BLOWER (n) Bo3ayxoayBka

BOTTOM (n) gHO, OCHOBaHUE

BOUNCE (v) noanpsIruBaTh, OTCKaKMBaTh

BREAK UP (v) pa36uBatb

BRIQUETTING (n) npou3BoJIcCTBO OpUKETOB, OpUKETUPOBAHHE
BRITTLE (a) xpynkuii

C
CABINET (n) mikad, otaeneHue
CAKE (n) nenenika, OpUKeT, CIEXaBIIUUCST 0CaT0K
filter ~ ocanok ot ¢punpTpOBaHUs, GUIBLTPOBATbHAS JIETICIIKA
CAKE FILTRATION (n) ¢unbTpanus ¢ o0pa3oBaHHEM OcaKa
CAN (v) KkoHCEpBHpPOBaTh
CAPACITY (n) MOIIHOCTh, TPOU3BOIUTENBHOCTh, TPOU3BOIUTENbHAS
CIIOCOOHOCTB, EMKOCTbD
CARROT (n) MmOpKOBb
CAVITY (n) nosioctb, BIEMKa
CELL (n) kietka, siueiika
CENTRIFUGATION (n) nuentpudyrupoBanue
CENTRIFUGE (n) ueatpudyra
CEREAL (n) xne6HbIit 371aK
CLARIFY (v) ounmate, OTAEASATh OT IpUMeECE
CLASSIFICATION (n) knaccudukarus
solid particle ~ pa3nenenue TBepAbIX TET MO pa3Mepy
CLOG (v) 3acopsTb(csi)
CLOTH (n) TkaHb
woven wire ~ MeTalInuecKasi TKaHb(J1JI1 CUT), POBOJIOYHASI CETKA
CLUSTER (n) ckomieHue
COARSE (a) rpy©0srii
COIL (n) 3meeBUK
COLLECT (v) cobuparb, CKaruimBaThCs
COLLIDE (v) crankuBaThcs
COMPOSITION (n) coctaB
CONCERN (v) kacaTbcsi, UMETh OTHOIIICHHUE
CONFECTIONARY (n) xongutepckas (padpuka, koHdpeTa
CONFECTIONERY (n) KoHAUTEPCKUE U3ICNINS, HCKYCCTBO KOHAUTEPA
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CONSIDERATION (n) cooOpakeHue, pacCMOTpEHUE
CONSOLIDATION (n) yrioTHeHHE

CONSUMPTION (n) notpebnenue, pacxon

energy ~ pacxoj YHEPTUU

CONTRIBUTION (n) yuactue, coJieiicTBUE, BKIA, A0JI Y4aCTHUS
CONVECTION (n) koHBeKITHS

CONVENTIONAL (a) oOmienpuHsThIN, OOBIYHOTO THIIA
CONVEY (V) TpancnopTupoBath, epeBO3UTH
CONVEYOR (n) Tpancnoprep, KOHBeWep
CORRELATION (n) cooTHolIEeHUE, CBS3h

COST (n) ctoumocTts; (pl) 3aTpaTsl

overall ~ mojxHast CTOMMOCTB

COUNTERCURRENT(n) npoTUBOTOK, BCTPEUYHBII MOTOK
CREAM (n) cnuBku

whipped ~ B30UThIE CTUBKHU

CUTTER (n) pexxymiuii annapat, KyTTep

CUTTING (n) pe3anue, pe3ka, KyCoK

CYLINDER (n) uununap, Bajiok, bapadan

D

DAIRY PRODUCT MOn04HBIN OPOTYKT
DAMAGE (n) noBpexaenue, aBapus, op4a, ymep0, yObITOK;

(V) moBpexaaTh, pa3pyiiaTh, HAHOCUTH yIIepo
DEFECTIVE (a) noBpexaeHHbli, C HOPOKOM
DEGREE (n) crenens, rpaayc, copT
DEHYDRATED (a) gerunpaTupoBaHHbIi, 00€3BOKEHHbBIN
DELUTED (a) xxuakuii, pa30aBieHHbIN
DENSITY (n) mioTHOCTH
DEPTH (n) rinyOuna
DESINTEGRATE (v) pacmemisitbcsi, ApOOUTH(Cs1), pa3MenbuaTh(Cs)
DETERIORATION (n) yxyaiieHue KauecTBa
DIP (v) norpyxaTb, MakaTb, OKyHaTh
DIRT (n) rpsi3b
DISADVANTAGE (n) HenocTatok
DISCHARGE (n) pa3rpy3ka, onopokHeHHe
DISINTEGRATOR (n) npo6uika, KoJtouHas MeJIbHUIIA, IE3UHTErPaTop
DISPATCH (n) ornpaBka
DISPERSION (n) agucnepcus

75



DISPLACE (v) nepemeniath

DISSOLVE (v) pacTBopATh(Cs1), pa3KuxKaTh
DISTRIBUTION (n) pactipenenenue

size ~ pacrpeaeeHue YacTull 0 pa3Mepy
DISTURBANCE (n) Bo3MyI11ieHHE

DOUGH (n) Tecto

DRAINING (n) ocyuienue

DRY (v) cymuts

DRYER (n) cymunka, CymuIbHBIA anmapar
pan ~ JOTOYHas CyIIMIIKA

roller ~ BasibIlOBas CyIuiaKa

rotary ~ 6apaOaHHas CyIIMIIKa

spray ~ pachblUIUTEIbHAs CYIIHIKA

tray or shelf ~ monounas cymmumnka

tunnel ~ cymmika TYHHEIBHOTO TUTIA
DRYING (n) cymika

freeze ~ cyOnumanuoHHas CylIliKa, CyIlIKa BBIMOPaKUBAHUEM

E
EDIBLE (a) cbenoOHbIi
EFFECT (n) neiictBue, Bnusaue, 3pPpext, pe3ynabTaT
EFFICIENCY (n) 3¢¢eKTUBHOCTD, TPOU3BOAUTEINBHOCTD, K.11.]T
EJECT (v) BbIOpachiBaTh, BHITAIKHUBATH
EJECTOR (n) 3:xeKkTop, CTpYWHBII HACOC
ELECTROLYTE (n) a5ieKTpouT
ENLARGEMENT (n) yBenudenue
size ~ yBEeJIUYeHUE pa3MepoB
EQUIPMENT (n) o6opynoBanue
EXPRESSION (n) BbKUMaHUE, OTKUM
EXTRACTION (n) u3zBie4yeHue, OTKUM, SKCTPAKIIHS
EXTRUDE (v) Bbl1aBINBAaTh, BHITAIKUBAThH
EXTRUDER (n) mmpun-mamnsa
EXTRUSION (n) BbI1aBIMBaHUE, MPECCOBAHUE (U€PE3 MATPUILY)

FAN (n) BeHTUIATOD
FEED (n) kopm
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mixed ~ CMEIIaHHBIN KOPM

~ tray IoJaroluni JIOTOK

FILTER (n) punstp

FILTERING MEDIUM (n)

bag ~ MeIOYHBIN PUIBLTP

batch ~ punbTp nepuoarvecKoro AeMCTBUS
continuous ~ (UIbTP HEMPEPHIBHOTO ACUCTBUS
drum ~ 6apabGaHHbIi GUIBTP

press ~ GuIbTp-Mpece

rotary vacuum ~ 0apaOaHHbIN BaKyyMHBIN (QUIBTP
FILTRATION (n) ¢punsrpanus

FINE (a) menkuii

FISHERY (n) pbiOHBII TpoMBbICEN

FIT (v) yctanaBnuBaTh, MOHTUPOBAThH, COOUPATH, TOATOHSATH
FLEXIBILITY (n) ruGkocThb, MpUCIIOCOOIIEMOCTh
FLOAT (v) miaBath

FLOCCULATION (n) cBepThIBaHUE, BHITIAJICHUE B OCATOK
FLOTATION (n) dbnoTanust

FLOUR (n) myka

FLOW (n) moTok, TeueHue

~ pattern THII IOTOKA, XapaKTep TCUCHUS

~ sheet

FLUID (n) Teky4as cpeaa (3KMAKOCTb UJIY Ta3), )KUJKOCTh
FLUIDIZATION (n) oxuxenue, Gaonan3amus
FLUME (n) xeno6

FOOD (n) ena, numia

~ industry nuiieBas NpOMBIILIEHHOCTh

~ safety 6e3BpeTHOCTh MUIIEBBIX MPOAYKTOB
FORCE (n) cuna, ycunue

centrifugal ~ nieHTpoOESKHaS cHITa

gravitational ~ rpaBuTarmoHHas cuia

dispersive ~ cuna nucnepcun

shearing ~ ckaJpIBaroliee ycuiane

FOREIGN (a) unopoansiii

FORM (n) popma, Bua, odpas

marketing ~ ToBapHBIN B

FRACTION (n) dpakuusi, 1poOb

size ~ (pakmus 1Mo pasMepy
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FRACTURE (n) pa3psiB

FRAGMENT (n) yactsb, Kycok

FRICTION (n) Tpenue

FRUIT PULP (n) muioioBast MSIKOTh, M€3Ta, IyJIbIIa, MIOPE
FUNNEL (n) BopoHka

G

GRAIN (n) 3epHo

GRANULATION (n) 3epHeHu€e, rpanyisius, ApooieHue

GRIND (v) M0J10Tb, IpOOUTH, U3MENBYATH

GRINDER (n) uzmenbuurelib, IpoOuIKa, MeJIbHUIIA

GRINDING (n) npoOneHue, pa3MaablBaHHUE

GROOVED (a) 6opo3auatsiit, xenod4arsiii (¢ 60po3aKamMu, KaHaBKaMu)

H
HANDLING TpancriopTUpOBKa; IOTPy30pa3rpy304HbIE ONEpalun
HARD (a) TBepablii, )KECTKUN, KPETIKUI
HARDENING 3arBepaeBanue
HEAT (n) Tero
HEAT TRANSFER Ttemnonepeaaua, TemiooTaaqa
HEXANE (n) rekcan
HINGE (N) npukpermiars
HOMOGENUOUS (a) ogHOpOIHBIN
HOMOGENIZER (n) romorenuzarop
HOMOGENIZING romorenusamust
HORTICULTURE (n) canoBoacTBO
HYDRATE (v) rugpatupoBathb(csi)
HYDRAULIC (a) runpaBindeckuii
HYDROFOIL (n) rugpokpsLio

I

IMMISCIBLE (a) HecmeninBaeMbIi, HECMEIITMBAOITUNCSI
IMPACT (n) ynap, CTOJTKHOBEHHE

IMPURITY (n) npumech

INCLINED naknoHHBII

INCORPORATE (v) BkiItOUYaTh
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INDUSTRY (n) oTpaciib NpOMBIIIIIEHHOCTH
process ~ 00padaTbiBaroiasi HPOMBIIIJIEHHOCTh
INLET (n) BXoJ1, BIyCK, BIIyCKHOE OTBEPCTHE
INSOLUBLE (a) HepacTBOpPUMBIii

INSTANT (a) pactBopumblii

JUICE (n) cox
fruit ~ ppykTOBBIH COK

K
KNEAD (v) mecutb, cMEeNIMBaTh, pa3MUHATh
KNEADING arm (n) MecwibHBIN opraH( jJonaTka)

L
LAYER (n) cnoit
LIQUOR (n) *kuakocTh, pacTBOP
strong ~ KOHLIEHTPUPOBAHHBIN PacTBOP (KUIAKOCTB)
LOADING (n) 3arpy3ka, norpyska
LOOSE (a) pbIXJjblii, CHITYYUi, HETUIOTHBIN
LOOSEN (v) ocB060X/1aTh, OT/ICIIATH

M
MACHINE (n) mammnna, annapat
kneading ~ Tectomecuika, TECTOMECUIIbHASI MallTMHA
MARGARINE (n) maprapun
MARKET (v) nponaBatb
MARKETING form (n) ToBapHbIil BUJI
MASHED VEGETABLES ntope u3 oBouiei
MASS TRANSFER — macconepenoc, macconepeiada
MAYONNALISE (n) maiione3
MEDIUM (n) (pl. —a) cpena
filter ~ punbpTpytromas cpena
MESH (n) cetka, oTBepcTHE CUTa, MEII (YUCIIO OTBEPCTUH HA M)
MICROBIAL SPOILAGE 06akrepuanbHas mopua
MILL (V) MOJIOTb, U3METHYATH
MILL (n) menbHULIA
colloid ~ xomronaHass MeIbHULIA
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hammer ~ MooTKOBasI~

impact ~ yaapHas ~

pin ~ pa30uBHOM OapabaH

roller ~ BasnpIIOBas ~

MISCIBLE (a) cmemuBaromuiics

MIX (v) cMemuBaTh

MIXED FEEDS cMmeniannsie kopma

MIXER (n) memanka, cMECUTENb, MUKCED

batch ~ memranka nepuoaguIecKoro ACHCTBHS

continuous ~ MeniajaKa HeMPEepPbIBHOTO ACHCTBUS

drum ~ GapabGaHHBI CMECUTENb

planetary ~ ninaHerapHas MelaiKa

rotating ~ Melllajka ¢ Bpalaromumcs bapadbaHnomMm
MIXING (n) oOpa3zoBanue cmecHu, CMeIIUBaHue, iepemeninBanue back ~
00paTHOE CMEIIMBAHUE

MIXTURE (n) cmech

MOLTEN (a) xxuakuii, pactiaBieHHbIN

MOLDING (n) npeccoBanue, popMOBaHUE

MOUNT (V) MOHTHUPOBaTh, HACA)KUBATh, YCTAHABIUBATh

N
NITROGEN (n) azot
NOZZLE (n) como, matpyook
NUTRITIVE VALUE nurarenbHast IEHHOCTD

Q)

OPENING (n) otBepcTue

OPERATION (n) pabota, (hyHKIIMOHUPOBAHUE, OTIEpALIHs, TPOIECC;
IKCIUTyaTallUs; PEKUM pabOThI

constant pressure ~ paboTa Mpu NOCTOSHHOM JIaBJICHUH

unit ~ TUIOBAsl XMMUKO-TEXHOJIOTMYECKAs ONepalysl

OUTLET (n) BbIX01, BBIXOJHOE OTBEPCTHE

OVERALL (a) nonubiii, 0O1IuiA

OVERFLOW (v) nepenoyiHAThCs, EPENUBATHCS Yepe3 Kpai

~(n) cUB, MEPENUB; MPOYKT, YBIEKAEMBbIil Uepe3 CIIUB MPHU TMIPABINUYECKOM
KJTacCU(UKAIIH
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P
PACK (v) ynakoBbIBaTbh
PACKAGIHG (n) ynakoBka, Tapa, ynaKOBaHHbII MPOIYKT,yILNIOTHEHHE
PADDLE (n) nonacts, Jiomnarka
PARTICULATE (n) yactuua; (a) B BUJIe YaCTHUII, YACTUUHbBIN
PARTITION (n) pazaenenue
PASTE (n) TecTo, MakapoHHOE U3/€Me, acTa
PEA (n) ropomrna, ropox
PEANUTS (n) apaxuc, 3eMJIsIHOM opex
PEEL (n) xoxwulia, Kopka, menyxa
PEEL (v) ouniars
PELLET (n) mapuk, rpaHyJia
PELLETTING (n) npou3BOJCTBO rpaHyJi, lAPUKOB
PHARMACEUTICAL (a) dhbapmanieBTH4YECKUNA
PHASE (n) daza
PIN (n) wrudt, mreipb
PIPELINE (n) tpy6onpoBoj
PLATE (n) nnactuna
perforated ~ neppopupoBaHHas miacTuHa
PNEUMATICALLY (adv) nHeBMaTudecku
PORE (n) nopa
POROSITY (n) nopuctoctsb
POROUS (a) nopuctsiii
POWDER (n) nopouiok, myapa, nblib
POWDERD MILK cyxoe M010KO
POWDERY (a) nopouikooOpa3Hblii
PRECIPITATION (n) ocaxneHue
PRESS (n) npecc
SCrew ~ BUHTOBOM MPECC
PRESSING (n) mpeccoBaHue
PROCESS (v) o6pabaTsiBaTh
PROCESSING (n) o6paboTka, mepepadboTka, TEXHOJIOTUS
PRODUCT (n) npoaykt
dairy ~ MOJIOYHBIN POIYKT
PROPELLER (n) BuHT, mpomneuiep
PULP (n) nynena, MSKOTb
sugar beet ~ CBEeKJIOBUYHBIHN %KOM (TTyJIbIIA)
PUMP (n) Hacoc
PURE (a) yucTsiit
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R
RADIAL (a) paguanbHblii, Ty4eBOU
RATE (n) ckopocTb, cTenenb, Ko3QpPUUUeHT, Kiiacc, COpT
flow ~ 0ObeMHast CKOPOCTh MTOTOKA, PACXO]
RATIO (n) ko3¢ punirieHT, OTHOIIEHNE, COOTHOIIEHHE, TPOTOPLHUS
reduction ~ crenenb (Ko3HPUIUEHT) U3MENbYCHUS
RECEPTACLE (n) mpuemslii cocya, NPUEMHHK, pe3epByap
RECONSTITUTE (v) BoccTaHaBiIuBaTh
RECOVER (v) BoccTanaBnmBarh, U3BIEKATh
RECOVERY (n) BoccTaHOBIIEHUE, U3BJICUEHUE, PETCHEPALIUS
REDUCTION (n) (xuMru4yeckoe) BOCCTAHOBIICHHE, YMEHBIIICHHUE,
U3MEIIbYCHUE
Siz€ ~ U3MEJIbUCHHUE, Pa3MOJI
RELEASE (v) ocBoO0X1aTh
REPULP (v) NOBTOPHO MpeBpaIliaTh B CyCIEH3UIO
REQUIREMENT (n) motpebHOCTH, yCIOBHUE, TpeOOBaHUE
labor ~ 3atpatsl Tpya
RESIDENCE TIME (n) (BpeMsi) IJUTEILHOCTD MPeObIBaHUS
RESIDUE (n) ocagok, ocTaTok
RESISTANCE (n) conpoTuBiieHue
specific ~ yIeTbHOE CONPOTHUBIICHUE
RESTRAINT(n) orpanu4enue, OrpaHU4MUTENb, yCIOBHE, TPEOOBAHUE
RETENTION (n) coxpaHeHue, yaep>;xaHue
water ~ yaep:kaHue BJIaru
REVERSE (a) oObpatHblii, MpOTUBOMOIOKHBIHN
RHEOLOGICAL (a) peosorudeckuii
RIPE (a) 3penbiit
RIPENESS (n) 3penocTs, crieaocThb
ROLL (n) Banen, Bpamarmuics AIAHAD
RUBBING (n) pactupanue

SAMPLING (n) B3siTue mpo6

SAUSAGE (n) konmbaca, cocucka

SCALE (n) mikamna, macmra0d, HaKUIb, OKaJIMHA
SCRAPE (V) ckoOnuTh, CKpecTH

SCRAPPER (n) ckpenriep, ckpeOok

SCREEN (n) pemiero, cuto, rpoxoT
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SCREW (n) muex

SEDIMENT (n) ocanok
SEDIMENTATION (n) ocaxnaenue
SEED (n) cemeHa, 3epHO

SETTLE (v) ocaxaatb(csi), OTCTauBaTbCs
SETTLING (n) ocaxaenue

~ tank OTCTONHUK

SHAKE (V) BcTpsixuBath, TpACTU
SHALLOW (a) Menkuii. mIocKuii
SHAPE (n) popma, Bua, koHpuUrypamus
SHAPING (n) npunanue popmbl, popMoBaHUe
SHEET (n) nuct, miactuHa

~ metal TOHKUM JTUCTOBOM MeTas
SHELL (n) kopnyc, KOxXyX

SIEVE (n) cuto, pemero, rpoxoT
SIEVING (n) npocenBanue, rpoXo4eHUE
SIFT (v) npoceuBaTh

SINK (v) ToHyTB

SLICE (n) J1OMTHK, KYCOK

SLIT (n) npope3b, 11eib

SMOQOTH (a) rmagkuii, pOBHbI!

SOLID (n) TBepaoe Teno

SORTING (n) coptupoBanue, Kiaccudukaus
SOLUBLE (a) pacTBopuMblIii
SOLUTION (n) pactBop

SOLVENT (n) pacTBOpUTEIH

SPRAY (V) pa30OpsI3ruBaTh, paciblIsTh
STACK (V) ckiaabsiBaTh B ITa0EIb
STARCH (n) kpaxman

STATIONARY (a) ctainuoHapHbINA, HETIOIBUKHBII
STAY (v) octaBaThcs

STIR (v) Memate, NepeMennBaTh
STIRRER (n) memanka

paddle ~ nomactHas ~

propeller ~ mponemiepHas, BAHTOBas
STRESS (n) nanpsbkenue

shear ~ kacaTenpHOE HaNPSHKEHUE
SUBJECT (TO) (v) nonBeprarb
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SUBLIMATION (n) cyOnumarnust
SUGAR (n) caxap

~ cane caxapHbli TPOCTHUK
SUPPORT (n) onopa

SUSPENSION (n) cycnieH3usi, B3BECh
dilute ~ »xuakas cycrieH3us

SWEET (n) kondera; (a) cnaakuii

T

TABLETTING (n) mpou3BoicTBO TabJIETOK, TaOJIETUPOBAHUE

TANGENTIAL (a) kacaTeabHbIN, TAHT€HITMATbHBIM

TANK (n) pe3epByap, xpaHuiuiie, 6ak, HUCTEPHA, COOPHUK, YaH

settling ~ oTcTOMHUK

TASTE (n) BkycC

TEAR (v) pBartb, pa3pbiBaTh

TEETH (n pl) 3yObs, 3yOLbI

TERMINAL (a) koHeUHBIi

THICKEN (v) crymarb

THICKENER (n) KOHLIEHTpATOP, CTYCTUTENb, OTCTOMHUK

THROUGHPUT (n) konruecTBO MaTepuana, IponyCcKaeMoe 4epe3 CUTO;
MIPOITYCKHAsl CIOCOOHOCTb, TPOU3BOIUTEIHLHOCTD

TOUGH (a) >xecTkuil, IPOYHBIN, IITIOTHBIN, BA3KUI

TRAY (n) xeno0, Tapesnka, IpOTHUBEHbB, JOTOK, MOJI0H

TRUCK (n) rpy30Boi aBTOMOOMIIb, TEJIEKKA, )KEIE3HOIOPOKHAS
miatdopma, TOBApHBIN BaroH

TWIN (a) nBoitHOM, CABOECHHBIN, CITAPECHHBIM

U

UNIT (n) ycranoBka, arperar, 0JIOK, y3€Jl, eAUHUIIA
size reduction ~ MeIbHUIIA
\%

VANE (n) nonacte, 1onaTka, KpblUIO
VAT (n) uan, 6ak, BaHHa
VARIABLE nepemenHas (Ber4rHa)
VESSEL (n) cocyn, pe3epByap
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VELOCITY (n) ckopocTb

terminal falling ~ koHeuHas ckopocTh ajgeHUs

VISCOSITY (n) BA3KOCTH

aparent ~ KaXXymascs BI3KOCTb

VOIDAGE (n) nopucToCTh, OTHOCUTEILHBIA 00BEM TTOP
VOLUME (n) o0vem

VOLUMETRIC CONCENTRATION o0beMHast KOHIICHTpaIUs
VORTEX (n) BOgoBOpOT, BUXPb

W

WASH (v) npoMbIBaTh, MbITh

WASTE (n) oTxojib

WHIRL (v) BepTeThCs, KpyKUThCS; (N) BUXPh
WINNING (n) BbiieneHHE

WITHDRAWAL (n) BbIBEICHUE, U3BJICUYEHUE, YAAICHUE

Y

YEAST (n) npoxxu
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CAHKT-NETEPBYPTI n\\\
B 2009 romy YuuBepcurer cran noOeauTeNeM MHOTO3TallHOrO KOHKYypca,

B pE3yJbTaTE€ KOTOPOro ompeneneHsl 12 Beaymux yHHBEpCUTETOB Poccuu,
KOTOpPBIM IpUcBOeHa Kareropus «HalnHMOHanbHBIA  HCCIEN0BATEIbCKUN
YHUBEpPCUTET». MUHUCTEPCTBOM 0Opa3oBaHusi © Hayku Poccuiickoi
®denepanuu ObLIa yTBEpKIEHA MTporpamma ero passutusi Ha 2009—2018 rossl.
B 2011 rony YuuBepcuter moiyuuin HaumeHoBaHue «CaHkt-lleTepOyprekuii
HallMOHAIBHBIA MCCIIEIOBATEIBCKANA YHUBEPCUTET HH(POPMAIMOHHBIX TEXHO-
JIOTHUM, MEXaHUKH U ONITHKU.

WHCTUTYT XOJNTOOA U BUOTEXHONOIMA

N

NuctuTyT XONoga W OMOTEXHOJOTUM sBisieTcs TpeeMHUKOM CaHKT-
[TerepOyprckoro TocyJapCTBEHHOTO YHHMBEPCUTETa HHU3KOTEMIIEPATYPHBIX
n numeBbix TexHosnoruil (CIIOI'YHuIIT), xoTopelii B Xo0z1€ peopraHU3aLMH
(npukaz MuHnuctepcTBa o00pa3oBanusi W Hayku Poccuiickoit ®enepauuu
Ne 2209 or 17 asrycra 2011r.) B siHBape 2012 roma Obul NPUCOEAMHEH
Kk Cankr-IleTepOyprckomMy HallMOHAIIBHOMY HCCIIEOBATEILCKOMY YHUBEPCHUTE-
Ty UH(GOPMAIIMOHHBIX TEXHOJIOTHI, MEXaHUKH U ONITHUKH.

Coznmannsiii 31 mas 1931roga UHCTUTYT CTal KPYIMHEUIIMM 00pa30BaTelb-
HBIM ¥ Hay4YHBIM [IEHTPOM, OJTHUM UX BEIYIIUX BY30B CTPaHbI B 00JIACTH XOJIOANIIb-
HOM, KPUOT€HHOM TEXHUKHU, TEXHOJIOTUH U B SKOHOMUKE MTUIICBBIX IPOU3BO/ICTB.

B unctutyTte oOyudaercst 6o1ee 6500 cTyneHTOB U actiipaHToB. KoyiekTus
MPENoAaBaTeNIed U COTPYJIHUKOB COCTABIISIET 0K0JI0 900 yenoBek, u3 Hux 82 JOK-
TOpa HaykK, podeccopa; peasmzyetcs Oosiee 40 0Opa3zoBaTEILHBIX MPOTPAMM.

JleicTBYIOT 6 aKynbTETOB:

® XOJIOAUIBbHON TEXHUKH;

® MHIIEBOI MHKEHEPUU U aBTOMATU3ALINY;

® [HIIEBBIX TEXHOJIOTUN;

® KPUOTCHHOW TEXHUKHU U KOHJIUIIMOHUPOBAHUS;
® SKOHOMHKH M IKOJIOTHYECKOTO MEHEKMEHTA;
® 33a0YHOTO OOy4YeHUs.



3a roawl CylIeCTBOBaHUS By3a C(HOPMHUPOBAIUCH M3BECTHHIC BO BCEM
MHUpE HAay4dHBIC W TeJarorndeckue IMKoJbl. B Hacrosmee BpeMs ¢GyHIamMeH-
TaJIbHbIC W TIPUKJIIAHBIE UCCIIEIOBAHUS MTPOBOAATCSA MO 20 OCHOBHBIM HAy4YHBIM
HaIpaBJICHUSIM: HAy9YHBIC OCHOBBI XOJOIUIBHBIX MAIUH U TePMOTpaHCchopMa-
TOPOB; TOBBIIIEHNE d(PPEKTUBHOCTH XOJOIUIBHBIX YCTAHOBOK; Ta30J]MHAMHKA
M KOMIIPECCOPOCTPOEHUE; COBEPUICHCTBOBAHUE ITPOLECCOB, MAIIWMH W arlapa-
TOB KPUOTCHHOM TEXHUKH; TEIIO(DU3UKA; TEII0(PHU3NIECKOe TPUOOPOCTPOCHHUE;
MAaIlIMHBI, anmnapaTbl U CUCTEMbl KOHJIWIIMOHUPOBAHMS, XJIaJOCTOMKHUE CTaJlH;
poOJIeMbl MPOYHOCTH MPU HU3KUX TEMIIepaTypax; TBEPAOTeIbHbIC Mpeodpa3o-
BaTeJId PHEPIUH; XOJOJWJIbHAs 00padOTKa M XpPaHEHHE IMHIIEBBIX MPOITYKTOB;
TETJIOMACCOIEPEHOC B MHUILEBON MPOMBIILICHHOCTH; TEXHOJIOTHUS MOJIOKA U MO-
JIOYHBIX MPOJYKTOB; (PU3UKO-XHUMHUECKHUE, OMOXHUMHYECKHE U MHKPOOHOJIOTH-
YECKUE OCHOBBI MEPEPa0OTKH IMHUILEBOTO ChIPhS; MUIEBasi TEXHOJIOTHUS TPOIYK-
TOB M3 PACTUTEIBHOTO ChIPbs; (QU3UKO-XUMHUUECKAss MEXaHUKA U TEIIO-U Mac-
COOOMEH; METO/Ibl yIpaBJIEHUS TEXHOJOTMYECKUMH IMPOIECCaMU; TEXHUKA TH-
IIEBBIX MPOU3BOJICTB U TOPIOBJIM; MPOMBIILICHHAS AKOJOTUS; OT AKOJOTHYE-
CKOM TEOPHUU K MPAKTUKE HHHOBAILIMOHHOTO YIPABJICHUS MPEANPUIATHEM.

B wunctuTyTe CcO31aH MH(OPMAIIMOHHO-TEXHOJOTHUECKUN KOMILIEKC,
BKJIIOUAIONIMN B CeOsl TEXHOMApK, WHXUHUPUHTOBBIM IIEHTP, MPOEKTHO-
KOHCTPYKTOPCKOE OIOpO, IIEHTP KOMIICTCHIIMU «XOJOIUIBIINKY», HAayIHO-
o0pa3oBaTeIbHYIO JTA0OPATOPHUIO MHHOBAIIMOHHBIX TexHonorui. Ha mpenmnpus-
TUSX XOJOAUIBLHOM, MUIIEBBIX OTPACIICH peaIM30BaHO OKOJIO THICSIYM KPYITHBIX
MIPOCKTOB, pa3pab0OTaHHBIX YUCHBIMH M MPETIOIaBaTeIIIMA HHCTUTYTA.

ExxeromHo mpoBOIATCS MEXKIyHApOJHBIE Hay4yHbIe KOH(EpeHIuH, ce-
MHHAPBI, KOHPEPEHITNN HAYYHO-TEXHUYECKOTO TBOPUYECTBA MOJIOJICHKHU.

N3parorca xypHan «BectHuk MexXayHapOJAHOM aKaIeMUU XOJIOJA»
Y DJICKTPOHHBIC HAYYHBIC KYpPHAIbl «XOJOAWIbHAS TEXHUKA U KOHAUIMOHUPO-
BaHue», «IIpoueccel 1 annaparsl MUIIEBBIX MPOU3BOJICTBY, « IKOHOMHUKA U IKO-
JIOTUYECKUH MEHEIDKMEHT.

B By3e BemeTcs moAroTOBKa KaJpoB BBICIICH KBalu(UKaIMKM B aclUpaH-
Type U JOKTOpaHType 1o 11 cnenuanbHOCTAM.

JIeHCTBYIOT JIBa TUCCEPTALIMOHHBIX COBETA, KOTOPhIE MPUHUMAIOT K 3alllH-
T€ JTOKTOPCKHUE U KaHJIWATCKUE JUCCEPTALUU.

By3 siBnsieTcss akTHBHBIM YYaCTHUKOM MHUPOBOTO PhIHKA 00pa30BaTEIbHBIX
Y Hay4YHBIX YCIYT.

www.ihbt.edu.ru
www.gunipt.edu.ru
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