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AHAJI3 EOEKTUBHOCTI 3ACTOCYBAHHA KACKAHOI'O
MOPO3UJIBHOI'O ITPUCTPOIO JJIAA 3BAMOPOXKYBAHHS AI'LJ

Anomayia. B cTaTTi po3misiHyTO Tiporiec diroian3aiiii TpoayKIilii mpu
JIOTIOMO31  pO3pOOJIEHOTO  KACKaJAHOTO MOPO3WIBHOTO MPUCTPI IS
3aMOpPOKYBaHHS STi]. 32 paXyHOK BCTAHOBJICHHS CITYACTOTO TIOPOKHUCTOTO
o0epToBoro 6apadaHy, Ta BAKOHaAHHS CITYaCTOTrO TPAHCIIOPTYIOUOIO 3aC00y
y BUINISIAL  BIOpOTpaHCIOpTEpa 3 EKCIEHTPUKOBUM MEXaHI3MOM  Ta
OpY>KMHAMU,  JO3BOJISIE  CIOPOCTUTH  KOHCTPYKIIIO,  3MEHIIUTH
CHEPrOBUTPATH, MOKPAITUTH CTIHKICTh 3BAXKEHOTO IIApy MPOAYKTY, SKHUM
3aMOPOKYETHCA, M1BUILTATH IHTEHCUBHICTb TEIJIO00MIHY y
MICEBIO3PIHKEHOMY IIapl Ta MPOJYKTUBHICTH MPOIECY 3aMOPOKYBAHHS B
miomy. Edext inTeHcudikaiii po3poOnaeHoi TeXHOJOTIYHOI Aii  Jae
MO>KIJIMBICTh peaiizyBaTu 0OpoOKy y Oe3nepepBHOMY peKuMi, Ta 30epertu
AKICTh TPOYKLI.

Kniouosi  cnosa: 30epiranHsi, Tmponec, Arojaa, BIOCKOHAJICHHS,
3aMOpOXKyBaHHsI, ()JIr011U3allisl, BAOCKOHAJIEHHS, TPUCTPIH.

llocmanoeka npobaemu. OcobnuBe Micue cepel  NPOIAYKTIB
XapuyBaHHA 3aiMaloTh OBOYl 1 (PpykTH. OCTaHHIMU poKamMHu y cdepi
MaTepialbHOTO BUPOOHUIITBA TOCTIMHO CKOPOUYYETHhCS YacTKa (Pi3UdHOI
mparli i, y 3B’S3Ky 3 IIUM, BiIOyBalOTbCS 3MIHM B PAIliOHI Xap4yBaHHS
JIOUHU y OIK CIIOKMBAHHS 1K1 3HUKEHOI KaJIOPIHHOCTI, ajie 3 TOCTaTHBO
BHUCOKOIO xapuoBoto skicTio [1, 2]. Ilmogm oBowiB 1 (QpyKTiB, 0
BIJIMOBIJIAIOTh IIMM BUMOTaM, HAOYBAarOTh JOCTATHHO BEJIMKOTO TOMHTY Y
HaceJieHHs [3, 4].

B 36epexenH] AKocTi X 010JI0T1YHO LIHHUX MPOAYKTIB XapuyBaHHS
HEe3arnepeyHi IepeBard MarTh METOAM KOHCEPBYBAaHHSA I1X XOJIOJIOM —
OXOJIOJIPKEHHS 1 TIoaJIbllie 30€piraHHs B OXOJIOJ)KEHOMY CTaHI B TOBITPI,
OXOJIODKEHHSI 1 Tmojanbliue 30epiraHHs B MOJIU(DIKOBAHOMY  4YH
PEryJIL0BaHOMY T'a30BOMY CEpPEIOBHII, 3aMOPOKYBaHHS 1 TOBIOCTPOKOBE
30epiraHHs B 3aMOpPOKEHOMY CTaHi[5, 6].

© C. B. Krwopues, B. O. BepxonanueBa
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CporoiHi CIoKMBau BifJia€ mepeBary SIKICHOMY MPOAYKTY, SIKHH HE
MICTUTh Y CBOEMY CKJIaJi KOHCEPBAHTIB Ta ILIKIJJIMBUX ISl OpPTaHi3My
nobaBok. Came TOMy MmiANMpHEMCTBA Ta ApiOHI PipMU 3 BUPOOHUIITBA Ta
peaitizailii 3aMOpPO>KEHOT Ta 0XOJIOKEHOT MPOAYKIIIT 3aCTOCOBYIOThH Y POOOTI
BHCOKOTOYHE OOJIaJIHAHHS ISl 3aMOPOKYBaHHS STi7, (PYKTIB Ta OBOYIB.
OpHak J1ajeko He BCl 3HAIOTh, SIK (PYHKIIOHYIOTh JIaH1 MPUCTPOI 1 KI BOHU
MaloTh MEepPEeBary.

Ananiz ocmannix Oocniodxcensv. 1lin  Quroinuzaiiero  po3ymiOTh
NEPETBOPEHHS TBEPAOIO Tijla y TOPOXOBUIHUM CTaH 3 METOIO MOIMIICHHS
HOro TpaHCHOPTYBaHHS, MOJANIbBIIOI TEXHOJOTIYHOI OOpOOKH, 30Kpema,
CYILIHHS Ta 1HIIOT0 TeMI000MIHHOTO BILTUBY [ 1, 4]. PeitHonbac y 1954 pou
JaB TMOHATTA (JIroiAn3aliii K MpoIec MBUAKOIO MEpPeCcyBaHHS Ta3y uyepes
1ap po3IUIaBy JUIsi BUHECEHHS MEBHUX HOrO CKJIAJOBUX EJIEMEHTIB Ta
CTBOPEHHSI OPIEHTOBAHOIO iX po3ramyBaHHSA. BupathHuilt ximik TpimmH y
2013 pori BiJI3HAYUB MPO CHHOHIMIYHICTH MOHSTH TCEBJAOOKHUKEHHS Ta
bmroiau3aiii [7, 8].Cripoba BUKOpUCTATH 111 METOAU JIJIsi 3aMOPOKYBaHHS
XapyoBUX MNPOAYKTIB BIepuie Oyla BUKOPHCTaHA IIBEJICHKOIO (PIPpMOIO
“@pirockanaia” y 1959 pomi, a nepmwmii Quroiau3aniiHuii TyHEJIbHUN
anapar OyB npuBeneHuit 1o aii y XenbcinOop3i B 1962 poii. M. XKupo 1 A.
Jlepmy3o 3ampornoHyBasii MOAMGDIKOBAHUN  (QUIFOIU3AMIMHIN  METOJ
3aMOpPO’KYBaHHS, SKUH OCHOBAHMI HAa TOMY, IIIO TIPOIIECH TEIJIOOOMIHY MK
MPOIYKTaMU 1 30BHIIIHIM CEPEIOBUIIEM IHTEHCU(]DIKYETHCS, KOJIU B MOTIK
noBITPS 31 MWBUAKICTH 10 0,5 M/C BBOASTH JPIOHOKPHUCTAIIIYHI TBEPAI
PEYOBUHU 3EPHUCTOT CTPYKTYpH 13 po3mipamu 3epeH 0,3-0,5 MM, 30kpema
kpury[9].

Dopmynosanns yineu cmammi (nocmanoska 3aedanns). Ha npaxrtuii
3a0€3MeUYnTH ONTUMAJIbHI YMOBHM 1Jisi 30€peXeHHS CBIKOCTI, CMaxy,
apoMaTy Ta TOBApHOI'O BUIJISINY YCKJIAIHIOETHCS Yepe3 JETIKATHICTh Ta
NPUMXJIMBICTB MpoayKLii. ToMy OCHOBHE 3aBliaHHs y niepiof 30epiraHHs —
3a0€3MeUYnTH ONTHUMAIIbHI MIKPOKJIIMATHYHI YMOBH, 100 30€perTH SAKiCTh Ta
30BHIIIHIA BUTIIS TPOAYKINT U CTIOKUBava. 30epiranus srij nependadae
MIATPUMKY TTOKa3HUKIB TEMIIEpaTypH, BOJIOTOCTI Ta HACUUYEHOCTI KHCHEM,
1HaKIIE TICyBaHHS HE YHUKHYTH. 3aMOpPO’KEHI 3a TEXHOJIOTIEI SAT0au
BUKOPHUCTOBYIOTh SIK JJIi B3UMKY B PO3MOPOXKEHOMY BHIJISAL, TaK 1 sIK
CUPOBHHY I KOHIUTEPCHKOTO BUPOOHUIITBA, MPUTOTYBAHHS JECEPTIB 1
HAIO1B, a TAKOX JIJIS IIIJIOPIYHOTO BUPOOHUIITBA KOH(DITIOPIB.

B ekoHOMIYHOMY TJTaH1 3aMOPOXKYBaHHS SIT1Jl - BACOKOPEHTA0EIbHUN
0i3Hec. LliHa roToBOi MPOAYKIIT B3UMKY IMEPEBUILYE Yy KUIbKa pasiB ii
coOIBapTICTh, BKJIOYAIOYM BCl BUTPATH HA XOJIOAWJIbHI YCTaHOBKH MJis
3aMOpOKYBaHHsSI Ta 30epiraHHs 3aMOPOXKEHUX MPOAYKTiB. Takox
TEXHOJIOT1sl 3aMOPO3KHU J03BOJIMJIA HATATOAUTH €KCIOPT AT, IO MIBUIKO
NICYIOThCS, B OYyJIb-IKy KpaiHy CBITY. 3aMOpO3Ka STij JI03BOJIIE 30€pertu
CMauHUU JITHIN ypo)kail 3 MOBHUM HaOOpPOM BITaMiHIB 1 MIKpOEIEMEHTIB
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[10, 11].

Tomy, ans OifbIl JETAaTbHOTO BHBYEHHSA IOTO THUTaHHSA OyB
pO3pobIeHNI KackaTHUI MOPO3UIBHUIA PUCTPIN JJIs1 3aMOPOKYBAHHS SIT1T.

OcHnosna wacmuwna. Y Quroigu3aniiHIX TEXHOJOTIYHUX MaIIuHaX
ra30BHIHUH MTOTIK NIEPEMIIIYETHCS 3HU3Y JOTOPH Yepes nepdoparlii y JHUIILI
KOPCTKOTO KOHTEHHEpa, BCEPEIUHI SIKOr0 PO3MIIIECHUN IIap 3€pHUCTOTO
a00 rpaHyJIbOBAaHOTO MaTepiany.

Ha mepmiomy ertami mporecy 3a MOPIBHSIHO HEBHCOKHX HIBUIKOCTSX
pyXy NOTOKY Ta3y MpOTHis BKa3aHUX CUJ HE MPHU3BOJAUTH JO 3MIHU
MOYaTKOBOTO CTaHy mpoaykuii [1, 4, 12].

[IceBnoOXM>KEHUM 1ap, SKWW Ha3UBalOTh (QUIroiau3aliiiHuM, 3a
IPEACTAaBICHUX YMOB Ha0yBa€ CcHeliaJbHUX BJIACTUBOCTEH, a came,
pyxaeTbcs MOAIOHO piKHI 200 ra3zy, TOOTO OTPUMY€E NEBHY TEKY4iCTb;
3aiimae 00’eM Ta mpuiiMae (HOpMy €MKOCTI, A€ 3HAXOJUTHCS; MOBEPXHS
CUIIKOI MacH 3aJIMIIAETHCS NEPIIEHIUKYJIISIPHOIO 10 v TskiHHA [3,10].

MexaHi3M  TIpoliecy  TCEBJOOKHAKEHHS  JO3BOJIAE€  BIJI3HAYUTHU
cneniaigbHl pexxumu (Giroiu3aiii. bapOoTyBaHHs MOTOKY raszy 4epes map
NpiOHOMCIIEPCHUX TBEPAUX YACTOK IMPHU3BOAUTH 10 HEYHOPSAKOBAHOIO
pyXy OCTaHHIX, pO3IIMPEHHS CHUIKOTO CEpeloBUINa Ta HaOyBaHHS
BIIacTUBOCTI Tekydocti [11]. Tlepexim 10 TCEBAOOKMKEHHOTO CTaHY
B1IOYBAa€ThCS CTPHOKOMOMIOHO 3a BIAMOBIAHOT KPUTHYHOI IIBUIKOCTI
noToky. Taki BJIAaCTMBOCTI MpUTAaMaHHI PEXHUMY CHOKIHHOT abo
HeTypOyJeHTHOI (urroimuzarii [4, 9, 10].

Po3poOnenunii  KackagHWl ~ MOPO3WJIBHUWA  NPUCTPIA  MICTUTh
3aBaHTaXyBaJbHU By3os l(puc.l), TemnoizonboBaHy Kamepy 2,
BCTAHOBJICHUM TOXWJIO CITYACTUM MOPOXKHUCTUN 00epToBUM Oapaban 3,
CITYACTHM TpPAaHCHIOPTYIOUMA 3acild0 4, BHUBaHTaXyBajbHE BIKHO 3,
EKCLIEHTPUKOBUIM MeXaHi3M 6, NPYKUHU 7, BUIMAPHUK & XOJOAWIBHOIO
arperaty, BeHTWIATOp 9, kaHanu 10 po3noAiieHHs] HU3bKOTEMIIEPaTypPHOTO
MOBITPs. Y 11€Xy 3aMOPOKYBaHHS MPOYKI[i MOHTYEThCS TEII0130IbOBaHA
Kamepa 2 s 3aMOPOKYBaHHS TMPOAYKTIB, HAa BXOAlI B KaMmepy
BCTAHOBJIIOIOTh  3aBAHTAXYBAJIbHUW By301 1, B Kamepi 2 MOXUIIO
BCTAHOBIIIOIOTH CITYACTUH MOPOKHUCTUH 00epToBUld OapabaH 3, ciTHacTHid
TpaHCTIOPTYIOUMH 3aci0 4 3 EKCIIEHTPUKOBUM MEXaHI3MOM 6, IPYKUHU 7, a
Ha BHUXOJ1 3 KaMepH 2 BUBaHTaxyBaibHe BikHO 5. Kamepy 2 3'eqnyroTs 3
BUIMAPHUKOM 8 XOJOJUIBLHOTO arperary 3 kaHajgamu 10 po3momiieHHS
HU3BKOTEMIIEPATYPHOTO MOBITPS Ta BEHTUJISATOPOM 9 1JIs mojadi B Kamepy
2 HM3BKOTEMIIepaTypHOTro noBiTps [6, 7, 9, 13].

[IponykT, SKMW MiAJArae 3aMOPOKYBAHHIO, OE€3MEPEpPBHO MOAAIOTh
3aBaHTaXYBAJIbHUM BY3JIOM | Yy CITYACTUH TOPONKHUCTHI 0O0EpTOBHIA
OapabaH 3, 0AHOYACHO BKJIIOYAIOTh BEeHTUIIATOP 9. [lounHaeTscs 0o0epToBHiA
pyX Ta BUIbHE MNaJiHHS TPOJYKTY 1 C€HEPriiHUN TerooOMiH 3
HU3BKOTEMIIEPATYPHUM TOBITPAM, IO NPU3BOIUTH JO MiAMEpP3aHHs
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30BHIIIHBOTO  mapy. Jlami TOpoayKT 3cUMaeTbcs Ha  CITYACTHUH
TPAHCTIOPTYIOUHiL 3aci0 4 je, MmiJ [i€10 eKCIICHTPUKOBOTO MeXaHi3My 6 Ta
NPYXHUH 7, TOYMHAETHCS HOTO BEPTUKAIbHE 1 TOPU30HTATIbHE MEPEMIIIECHHS
Ta (OpMyeThCs TICeBAO3pIKeHUH map. Bentumstop 9, saxuit depes
BUTIAPHHK 8 XOJOJMIBHOTO arperary 3 kaHaiaMmu 10 moBiTpSIpO3MOIiICHHS,
M0JIa€ OXOJIOJPKCHE HHU3BKOTEeMIIepaTypHe TOBITps B kKamepy 2. IloTik
MOBITPS, IPOXOAUTH Uepe3 CITYACTUM TPAaHCTIOPTYIOUMH 3aci0 4, 1 OCTaTOUHE
3aMOPOXKYBaHHS MPOAYKTY Oe3mnepepBHO BiTOYBa€ThCS B
MICEBJIO3PIHPKEHOMY IIapi. 3 CITYACTOrO TPAHCIOPTYHOUOro 3acody 4
IPOAYKT 3CUIAEThCS YE€PE3 BUBAHTAXKYBAJIBHE BIKHO 5, 3B1JIKM MOJAETHCA Y
NaKyBaJIbHY MAIlHY.
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1 — 3aBaHTaXyBaJbHUHU BY30J; 2 — TEIUIOI30JIbOBAHY KaMepy;3 —
CITYaCTH TMOPOXXHUCTUN  00eproBui  Oapaban; 4 —  ciTYaCTHi
TPaHCTIOPTYIOUMH 3aci0; 5 — BUBAHTAXYBAJIbHE BIKHO; 6 — €KCIICHTPUKOBUH
MeXaHi3M; 7 — TPYXWHU; § — BUMNAPHHUK XOJOIWJIBHOTO arperary; 9 —
BeHTWISATOP; 10 — KaHAIM PO3MOIIJICHHSI HU3bKOTEMIIEPATYPHOTO TIOBITPS.

Pucynox 1. Cxema po3po0ieHOro KackamHoro (JIroiu3aliitHoro
amapary

3acToCyBaHHS KaCKaJHOTO MOPO3UIBHOTO MTPUCTPOIO 3aIIPOIIOHOBAHOT
KOHCTPYKIIIi 3a paxyHOK BCTAHOBJICHHSA CITYaCTOTO TOPOXHUCTOTO
obepToBoro 6apabaHy, Ta BAKOHAHHSI CITYaCTOTO TPAHCIIOPTYIOUOTO 3aCO0y
y BUIJISAl  BiOpoTpaHcmopTepa 3 EKCIEHTPUKOBUM MEXaHI3MOM Ta
NpY>KMHAMH,  JO3BOJISIE  COPOCTUTH  KOHCTPYKIIIO,  3MEHIIUTH
CHEproBUTPATH, MOKPAIIUTH CTIMKICTh 3BAKEHOTO IIApy MPOAYKTY, SIKUN
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3aMOPOKYEThCH, M1BUIIATH IHTCHCUBHICTb TEIUIOOOMIHY Y
MICEBIO3PIHKEHOMY IIapl Ta MPOAYKTUBHICTH MPOIECY 3aMOPOKYBAHHS B

iJIOMY.

[IIBuake 3aMOpPOXKyBaHHS CBDKOi XapuyoBOI CHpPOBHHHU JO3BOJISIE
30epertu 610JI0T14HY 1 BITaMiHHY I[IHHICTb. Y pa3l 3aCTOCYBaHHS TEXHOJIOT11
IIOKOBO1 3aMOPO3KH, KPUCTAJH JIbOJY HE CTAlOTh 3aHAJTO BEJIIMKUMHU, 3aTeE
BIIUYTHO 3pOCTE iXHS MIUIBHICTh. lle cmpusie 30epekeHHI0 CTPYKTypu
MPOJYKIIii, IO MO3UTUBHO BILUIUBAE HA HOTO SIKOCTI MICIS PO3MOPOKYBAHHS
[9, 13].

3aBsKU MIPOIIECY 3aMOPOKYBaHHS MIPUMTUHAETHCS AKTUBHUIN PO3BUTOK
Mikpodaopu Ta BinOyBaeTbCs 3yNUHEHHS MpOLECIB po3naay Oinka. 3a
paxyHOK BEJIMKOI IIBUAKOCTI 3aMOpPOKYBAaHHS CKOPOYYETHCS TIEPiof
aKTUBHOCTI MiKpoOiB. baktepii pi3HMX TUIIB MarOTh Pi3HI TEMIIEpaTypHI
MEX1 OKUTTEMsUIbHOCTI. [lpym  3BUYaliHIA 3amMoOpo3li B  MOPOIYKTaX
3'SIBISIIOTBCS CITIIIU KUTTEAISUIBHOCTI 0aratbOX TUIIB OaKTepiid, TOML K MPH
IIIOKOBOMY 3aMOpPOXKYyBaHHI 0araTo XTO 3 HHUX IIPOCTO HE BCTUTA€
po3BUHYTHUCS. TuM caMHM TepMiH 30€piraHHs IIBUAKO3aMOPOKEHUX
MPOIYKTIB BUIIIE, HIXK TIPOYKTIB 3aMOPOKEHUX Y 3BUUAHUX KaMepax.

Bucnosku. JlocmimkeHnHs mporieciB Giroiau3aiii Ta MOXKIHUBOCTI X
BUKOPHUCTAHHS JIJ1s1 30€piraHHi pOCIMHHUITLKOT MPOAYKIIIT BUSBUIN BEJTUKHIA
MOTEHI[Ial  HU3bKOTEMIEpaTypHoi OOpoOKM TpOIyKIii B  yMOBax
dbmroiau3amiitHoro  abo  MCEBAO3BAKEHOr0  Iapy  IOPIBHAHO 13
TPaIUIIMHUMH KOHBEKTHBHHUMH METOJAaMH iX peamizamii sk 3a
IHTEHCUBHICTIO TEXHOJOIIYHOI i BHACIIJIOK 3HAYHOI'O II1ABUIIEHHSI
KoedillieHTa Teronepeaayi, Tak 1 3a €eHEproBUTpaTaMu Ha TMPOIIEC yepes
ICTOTHE 3MEHIIEHHS TEXHOJIOTIYHOTO OINOpYy Yy PO3NYIIEeHIH Maci
3aBaHTaKCHHS.

Po3pobnenuit  MeTon  M0O3BOJISIE  MIJBUINUTH  IHTEHCU(IKAIIIO
TEIUIOMAacOOOMIHY IIIJITXOM 3aCTOCYBaHHSI IICEBIO3PIMIKEHOTO  IIapy
MPOJYKIlii, BAKOPUCTAHHS BIOpaIliMHUX 1 XBUJIHOBUX €(EKTIB Ta MOTOYHOI
CXEeMHU pO3p0o0JIeHOT KOHBEEPHOT YCTAaHOBKH, y BiOpalisi He TIIbKU 3HUXKYE
CWJIM BHYTPINIHBOTO TEPTA TMPU TPAHCIOPTYBAaHHI, aje ¥ yTBOPIOE
JUHAMIYHY XBWIIO IS 3a0€3MeUeHHs MPUMYCOBOTO TEPEMIIICHHS
npoaykiii. OTxe, 3apornoHOBaHNN KaCKaITHUA MOPO3UIILHUMN IPUCTPIH JJIsI
AT1]] TOTIOMOKUTDH 30€pErTH SIKICTh MPOTYKIIIi.
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S. Kiurchev, V. Verkholantseva
Dmytro Motornyi Tavria state agrotechnological university

ANALYSIS OF THE EFFICIENCY OF USING A CASCADE FREEZER
DEVICE FOR FREEZING BERRIES

Summary

The article is devoted to the problem of storing berries with the use of new
equipment. Today, in a market economy and international trade, the success of individual
enterprises and sectors of the economy in foreign and domestic markets depends entirely
on the extent to which their products or services meet quality standards. Therefore, the
problem of ensuring and improving product quality is relevant for all countries and
enterprises. The success and efficiency of the national economy largely depend on its
solution. It should be borne in mind that improving product quality is a long-term and
continuous task. The main advantage of freezing is the preservation of high product
quality. Berries are delicate foods with a lot of moisture inside. Therefore, when they are
cold treated, they are often collected in lumps, which can spoil their presentation and
taste. The storage of products requires the use of special technology. One of the most
effective technologies for storing berries is fast-speed freezing, which is a special method
of preserving them. This way of processing during storage allows you to keep the
nutritional value and taste of the product at a sufficiently high level. Due to the high speed
of the process, the formation of the smallest ice crystals is ensured, prevents the loss of
moisture by the berries. Quick freezing allows you to preserve the original taste of the
product and its appearance. During the freezing process, water molecules form crystals.
During normal freezing, macrocrystals are formed, which destroy the cellular structure of
the product, badly affect its organoleptic qualities. Due to the fact that the process of
shock freezing occurs quickly, water molecules form microcrystals and products retain
their taste and aroma. None of the freezing methods available today can give
manufacturers such a result. After defrosting, there will be no loss of liquid, the product
retains its shape, aroma and taste. In the defrosted state, they should have a taste and smell
characteristic of the given berries, without foreign tastes and odors, the consistency
should be slightly softened, close to the consistency of fresh berries that have retained
their shape.

Key words: storage, process, berry, improvement, freezing, fluidization,
improvement, device.
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