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TOMOT€HI3aTOp MOJIOKa 3 PO3/1IbHOI Moaadeto BepiikiB / Kopuer B.M.,
Hetinnuenxo I'.B., Camoituyk K.O., [Tapkuii LLEO. — No u201704300; 3asB1.
03.05.2017; omry6u1. 10.10.2017. Brom. Ne 19.

V]IK [ 664.8.375:634.7]

OorJiA NIEPCIIEKTUBHUX CIIOCOBIB 3AMOPOXYBAHHA
XAPYOBUX ITPOAYKTIB

Hecrepos ., 3m00yBau CBO 21I'M rpynu,

KoBansoB O.0., K.T.H., CT.BUKII.

Taspiticokuii  Oeporcasuuil  a2pOmMexHoN02iYHUll  YHIgepcumem  iMeHi
JImumpa Momopnoeo, m. 3anopiscica, Ykpaiua.

Ilocmanoeéka  npoonemu.  3aMOpPOXKYBaHHS €  OJHUM 3
HANMOIIMPEHIIINX METO/I1B KOHCEpBallli XapuoBHUX MpoayKTiB. Llei mporiec
J103BOJIsI€ 30€PErTH SKICTh 1 TPUBAJICTH 30€piraHHs NPOAYKTIiB, 3a11001ral0uu
iX mcyBaHHIO 1 30epiratouu 010JOTIYHI XapaKTepUCTUKU. B ocTaHHi poku
Oynu po3po0JieHi Ta BIOCKOHAICH] PI3HOMAHITHI METOIU 3aMOPOKYBaHHS,
CIpsIMOBaHI Ha TOJIMIIEHHS SKOCTI TMPOAYKTIB, 30€piraHHs TMOXHUBHUX
PEUOBUH 130€peKEHHS MPUPOTHUX CMAKOBUX BIIACTUBOCTEH, PO3IIITHEMO 1X
TepeBaru Ta HeJIOJIKH.

Ocnoeni mamepianu o0ocnioxyncennn KplokoHcepBallis € OJHUM 13
CYYaCHHUX METO/IIB 3aMOPOKYBAaHHSI, III0 0a3y€ThCsl HA BUKOPUCTAHHI JykKe
HU3bKHUX TeMIiepartyp. Llei mporiec mpoBoAUTHCS IPU BUKOPUCTAHHI PiAUHH,
sKa 3aMIHIOE BOY Yy TPoyKTi. KpiokoHcepBallisi 103BOJIsI€ 30€perTy SAKICTh
OPOAYKTIB MPOTATOM TPUBAJIOrO TNEPioay, 3amoliraroud yTBOPEHHIO
KPUCTANIIB JBbOJY, SIKI MOXYTh MOIIKOAUTH CTPYKTYpy Ta TEKCTYpY
npoaykty. OjHi€0 3 mepeBar KpiOKOHCEpBallli € 30epekeHHs OIbIIOoi
KUIBKOCT1 TOXUBHUX PEUOBUH 1 MPUPOJHUX CMAKOBHX BJIACTUBOCTEH
npoaykTiB. OHaK, el METO/I BUMArae CreriajbHOro o01aJHaHHS 1 BUTPAT
Ha eHeprito. Kpuorenne 3aMOpoKyBaHHS - 11€ METO/I, SIKUH BUKOPUCTOBYE
piauHu ab0 ra3u 3 qy’Ke HU3bKUMH TeMIIepaTypaMHu, 10 BAKOPUCTOBYBAHHUX
PIIMH MOXKYTh HasiexaTH piakuii a3ot (-196°C) abo cyxwuit nin (-78.5°C). i
PEUYOBHUHU [JO3BOJIAIOTH IIBUJIKO 3aMOPO3UTH MPOAYKT, YTBOPIOIOUYHU
MIKPOKPHCTAJIHN JIbOAY, SKi HE 3aBJalOTh INKOAU CTPYKTYpi mpomykry [1].
Kpurorenne 3aMOpoKyBaHHS 103BOJISIE€ 30€PETTH AKICTh, CBIKICTb 1 TOKUBHY
[IHHICTh TPOAYKTY, 3MEHIIUTH BTPATy BOJIOTM Ta 3amoOIrTH BTpaTi
cMakoBHX sikocTel. OpHak, Ied METOJ TaKOoX MOTpedye CIeriaabHOTOo
oOnasiHaHHs Ta 301IBIIICHUX BUTPAT HA €HEPTiIO.

VYAbTpamBUAKE 3aMOPOXKYBAHHS € 1HHOBAI[ITHUM METOJIOM, SKUU
BUKOPHCTOBYE BHCOKY IIBHUIKICTb 3aMOPOXYBAaHHA Ui CTBOPEHHS
MIKPOKPHUCTAJIIB JHOAY 1 30epekeHHs sKocTi mnpoaykty. Lleit mporec
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BUKOPUCTOBYE BHUCOKI IIBUJKOCTI OXOJOJKEHHS, L0 JI03BOJISIE IIBUIKO
3aMOpPO3UTH TPOJYKT, YTBOPIOIOUM JyKe€ Majil Kpuctanu jpoxay. Lle
JomoMarae 30€perTd TEeKCTYpy, CMaKOBI SIKOCTI Ta TOXXHBHI PEYOBUHU
npoaykrty [1]. YnerpamBuake 3aMopoKyBaHHs € eheKTUBHUM METOAOM JUIS
3aMOpOXYBaHHsI MEeYuBa, XJiba, M'Aca Ta 1HIIMX HPOAYKTIB, SIKI MOXYTb
3a3HaBaTH IICYBaHHA BHACIIJOK MOBUIBHOTO MPOIECY 3aMOPOKyBaHHS.
OpHak, el MEeTO/I TaKOXK BUMarae CHeriaJlbHOro o0JyiaJHaHHS Ta BUCOKHX
CHepreTUYHUX 3aTpart.

BakyymMHe 3aMOpOXyBaHHS € IHIIMM TEPCHIEKTUBHUM METOJIOM
3aMOPOXYBaHHS, SK€ BUKOPHCTOBYE BHCOKHH pIBEHb BaKyyMy IS
3HIDKEHHS TEeMIIepaTypd 3aMOpPOKyBaHHS. Y IbOMY TIPOIECi MPOIYKT
CIOYATKYy MIJIAETbCS BaKyymy, IO 3HWXKYE TOUKY KHUIIHHS PIAUHHU Y
npoaykti. IloTiM TemmnepaTypa 3HUKYEThCS, 1 BOAA Yy MPOAYKTI 3aMep3ae
MPU HU3bKUX TEMIEPaTypax. BakyymHe 3aMOpOKyBaHHSI 103BOJISIE IIIBHIKO
3aMOPO3UTH MPOAYKT 1 30epertu Horo sKiCTb, TEKCTYpy Ta IOKUBHY
iHHICTH [1]. BOHO TakoXk 3ano0ira€ yTBOPEHHIO BETMKHX KPUCTAIB JIbOILY,
10 MOXe€E MOIIKOJUTH CTPYKTYpy MNpoaykry. OpHak, el METOA TaKOX
BUMAara€  CHeIlajbHOro  oOJaJHaHHA Ta  MOXe OyTu  OUIBII
eHeproeeKTUBHUM TIOPIBHSIHO 3 THITMMH METOJIAMU 3aMOPOKYBaHHSI.

AHa3yloud TMEpPCHNeKTHBHI CIMOCOOM 3aMOPOKYBAaHHS Xap4OBHX
MPOAYKTIB, MOXKHa 3pOOUTH BUCHOBOK, III0 KOXKEH 3 METOJ[IB Ma€ CBOi
nepeBaru Ta Heaodiku. KpiokoHcepsallisi, KPUOT€HHE 3aMOpOKYBaHHS,
yIbTPAIIBUIKE 3aMOPOKYyBaHHS Ta BaKyyMHE 3aMOpPOXKYBaHHS €
1HHOBAIlIMHUMU TEXHOJIOT1SIMH, SIK1 I03BOJISIIOTh 30€pErTH SIKICTh, CBIKICTh
Ta MOXHUBHY IIHHICTh MNpOAYKTiB. OJHAK, BOHM TAaKOXX BHMAararoTh
CHEeHIaJIbHOTO OO0NaJHAaHHS Ta 30UIbLIEHUX €HepreTuyHux 3atpar. [lpu
BUOOP1 METO/Y 3aMOPOXKYBAHHSI CJIiJI BPaXOBYBAaTH OCOOJIMBOCTI MIPOYKTY
Ta MOro 1HAMBIAyaJdbHI BHUMOTH JO 30epexeHHs skocTi. JlogaTkoBoro
MEPCIEKTHUBOIO B rajly3i 3aMOPOKYBaHHS XapUOBHUX MPOYKTIB € MO€ETHAHHS
PI3HMX METOJIB 3aMOpPOXYBaHHS JUJII  JOCSTHEHHS  ONTHUMAaJbHUX
pe3ynbTaTiB. Hanpukiaa, koMOiHyBaHHS yJIBTPAIIBUIKOTO 3aMOPOKYBAHHS
3 BaKyyMHHUM 3aMOPOXKYBaHHSIM MOXE CIPUATH 30€pekKEHHIO SKOCTI Ta
MOXKUBHOI I[IHHOCTI MPOAYKTY. Takoxk, BUKOPUCTaHHS TMEPEIOBUX
TEXHOJIOT1 KOHTPOJIIO TEMIIEpaTyPH Ta MPOIECIB 3aMOPOKYBAHHS I03BOJISIE
JOCATTH OLIIBII TOYHOTO Ta €(EKTUBHOTO 3aMOPOKYBAHHSI.

Bucnoseku. 3poctaHHs iHTepecy [0 370pOBOIO XapyyBaHHsS Ta
IPUPOJIHBOTO CMaKy TMPOIYKTIB CTUMYJIOE PO3pOOKY HOBHX METO/IIB
3aMOpPOXKYBAaHHS, CIPSMOBAaHUX Ha 30€pekKeHHs SAKOCTI MPOAYKTY.
Hampuknan, BUKOpHUCTAaHHS PO3NUIICHHS PIOUHHU, sKa MICTUTHh AKTHBHI
010JIOT1YHI PEUYOBHHM, HA TMOBEPXHIO MPOJYKTY MEPea 3aMOPOKYyBaHHSIM
MO€e MOJIIIINATH 30€pEKEHHS HOT0 SKOCTI Ta TPUBAJIOCTI 30epiranHs. Kpim
TOro, JOCHIIKEHHS B cdepl 3aMOPOXKYyBaHHS MPOAYKTIB HaOYBaIOTh
BaroMoOCTI 3 €KOJIOT1YHO1 TOUKH 30py. Po3poOKa eHeproe)eKTUBHUX CUCTEM
3aMOPOXKYBAHHSI Ta BUKOPUCTAHHS €KOJOTIYHO YHCTUX OXOJIO/KYBAIbHUX
PEYOBUH € BaXJIMBUMH aCTIEKTaMU JIJIs1 SMEHIIICHHS BIUTUBY Ha HABKOJIUIIIHE
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CepeIoBUIIIE.
Cnucok sukopucmanux osxcepe
1. OcHOBU pO3paxyHKy Ta KOHCTPYIOBaHHs 00JIafHaHHS NepepoOHUX 1
xapyoBux BupoOHHUTB: miapyyHuk / THATY: K. O. Camoituyk, B. C.
boiiko, B. O. Onekcienko ta in. Memtonons: MMJI. 2020. 428c.

V]IK 637.134

OCOBJIMBOCTI KOHCTPYKIII EHEPTOE®EKTHUBHOI'O
TOMOTI'EHI3ATOPA MOJIOYHHUX EMY.JIbCIN

IMamsanuka H.O., k.T.H.,

Bepxonanuesa B.O., K.T.H.

Taspiticokuii  Oepoicashuil.  AcpOMexHoN02iUHULl  YHIgepcumem  iMeHi
JImumpa Momopnoeo, m. 3anopisicoics, Ykpaina

Ilocmanoeéka npoéaemu. [{ns OTpUMaHHS OJHOPIAHOI cywmimm 13
JNEKUTbKOX  KOMIIOHEHTIB, IO  BaXKO  3MIIIYIOTBCS,  IITHPOKO
BUKOPUCTOBYIOTHCS ~ amapaTH, SKi Ha3WMBalOThCSI TOMOTEHI3aTOpaMHu.
["'oMoreHi3anio 3aCTOCOBYIOTh Y CLIBCBKOMY TOCHOJAPCTBI, XIMIYHIH,
(apMakoIOTiyH1i, KOCMETOJIOTTYHIN, EpepOOHI ramxy3sXx TPOMHUCIOBOCTI.
OnHak, HaOLTEIIOr0 3aCTOCYBAaHHS JAHUN TEXHOJIOTTYHUNA MPOLEC OTPUMAB
B XapyoBiil MPOMHCIOBOCTI, 31€0UIBIIOr0, B JIHIAX MEPEPOOKH Ta
BUPOOHUIITBA MOJIOUHOT MPOYKIIii. 3aCTOCYBaHHS TOMOTEHI3allili 103BOJISIE
3amo0IrTH YTBOPEHHIO IIApy BEPILIKIB HA IMOBEPXHI MOJIOKA, a TaKOX
MOKPAIIUTH CMAaKOBI IKOCT1 TOTOBOTO MPOYKTY Ta HOro Kpalie 3aCBOEHHSI.
CporogHi Ha  MOJIOKONEPEPOOHHMX  MIAMPUEMCTBAX  3/1€OUIBIIOTO
BUKOPUCTOBYIOTh KJIAllaHHI THUIHM TOMOTEHI3aTOPIB, $KI JIO3BOJISIOThH
OTPUMATHU BHUCOKY SKICTh KIHIIEBOTO MPOJYKTY, OJHAK MalOTh JOCUTh
CYTT€BUI HEIOJIK — BUCOKY eHeproedekTuBHicTh mporecy. [1, 2]. Tomy,
MUTAHHS MOJIEpHi3allii ICHYI0YOoro Ta po3poOKa HOBOTO OOJaTHAHHS IS
TOMOT€HI3aIlil MOJIOYHOT eMYJIbCii, IKe I03BOJIUTh OTPUMATH BUCOKY SKICTb
TOTOBOTO TMPOAYKTY, TPH 3HAYHO HWXKYMX BHTpATax €HEpPrii, HiXK Yy
KJIANIaHHKX, € Ty)Ke aKTyaJIbHUM Ha ChbOTOIHIIIHIN AcHb. [3].

Ocnoeni mamepianu. [IpoBenenuii aHaii3 HayKOBUX POOIT MO AaHiif
npoOsieMaturii  [4]  1O03BOJIMB  BHJAUIUTH  TEPCICKTHBHHNA  THII
TOMOT€HI3aTopa, SIKUH JO3BOJIMTH OTPUMATH BUCOKY SIKICTh TUCIICPTYBaHHS
MOJIOYHOTO XKUPY 0€3 BEJIMKUX 3aTpaTh eJIEKTpOeHeprii Ha npouec. Takum
TUIIOM FOMOTI'€HI3aTOpa — € IMITyJIbCHHH amapar [3].

Jlns mepeBipkd JAOCTOBIPHOCTI BHCYHYTOI TiMOTE3W, B Jlabopartopii
TaBpiiicbKOro Jep>KaBHOTO arpOTEXHOJIOTIYHOTO YHIBEPCUTETY 1MEHI
JMutpa MoTtopHOoro 0yjio po3po0eHO Ta MPOBEICHO E€KCIEPUMEHTAJIbHI
JOCIIKEHHST JTa0OpaTOPHOTO 3pa3Ka IMITyJIbCHOTO THIy TOMOTEHI3aTopa
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