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Pedepar:

1. 3mopoBa Hauis - cusbHa Aepkasa. Came 1151 Te3a IOBUHHA OYTH B OCHOBI yCiX cep IisisIbHOCTI CyCHiNbCTBA
KO>KHOI KpaiHu. 3a6e3MeyeHHs] TapHOTo 3[J0POB’sl B IIEPLIY YEPry MOJISITae B 3[0POBOMY XapuyBaHHi. PallioH KO>KHO]
JIIOJMHY [TOBUHEH BKJIIOYATU B cebe yci IOKUBHI peUOBMHY, [IKEPEJIOM SIKUX 3a3BU4Yall BUCTYIIa€ POCIMHHA
crpoBrHa. OJHaK 3 JaBHiX-AaBeH Iepe], JI0ICTBOM [IOCTA€ F0JIOBHA TPO6seMa, siKa IoJIrae y 30epiranHi cBixoi
npoaykuii Big ncyBaHHS. 3aranom, npobsema 36epiraHHs MoB's13aHa 3 BUCOKUM BOJIOTOBMICTOM Xap4yOBOi CHPOBUHY,
BUpilIeHH SKOi JIexXuTh Yyepes ii BupaneHHs. [Ipolec CymiHHS € OfHMUM i3 HalaBHIMKX CI1I0C06iB 06pOOKU
Xap4yoBOi CUPOBMHU 3 METOIO IOJJOBXXEHHS TEPMiHY 30epiraHHs, 3MEeHIIEHHS 3arajIbHOI Macu J1Jisl BUPillIeHHSI
3aBaHb TPAHCIIOPTYBAHHS BEJIMKUX 00'€MiB IpoAyKuUii. Pa3oM i3 UM BIPOIOBXK 6araTbOX POKiB JOCIIIPKYIOTbCS
pisHOMaHITHI crioco6u opranizatiii [pboro npouecy, MeToau ix iHteHcudikalii HapsIy i3 36epekxeHHsIM XapuOBOTro

noTeHujany. Ha cborogHimHii nenp knacudikallis TeXHOJIOTIHN CyIIiHHS 32 CII0CO60M oprasisaliii pouecy



HaJIi4yl0Th 6araTo BUAiB, cepe[l SIKUX HAlOiIbl IOMUPEHUMU €: CYIIiHHS KOHBEKTUBHE, KOHTAKTHE, pafialiiiHe,
asibTepHATMBHUMMU [IKepeJslaMU eHepril, AiesleKTpuyiHe, cybiiMalifige, Tommo. Briponosxk XX CTOMITTS B yMOBax
HU3bKUX 1IiH Ha €HEeProHoCii CTPIMKOr0 PO3BUTKY Y BiTYN3HSIHOMY BUPOOHMIITBI HA0Y/IU CyLIapKy KOHBEKTUBHOIO
THUITy. 361/IbLIEHHS] TPOLYKTUBHOCTI KOHBEKTMBHUX CYLIAPOK 3a3BUYall OCAraaocs 32 PaXyHOK 30iJIbIIEHHS
IIBUAKOCTI pyXy TEIUIOHOCIS. OfHaK pa3oM i3 MM CTPIMKO 3pOCTasIy i BTpaTH TEIJIOBOI €Heprii pa3om i3
BiZ[IpallbOBAaHMM CYIIMJILHUM areHTOM, CYTTEBO 3HIXKY04YM eHepretndyHuil KK ycranosku ax no 20%, o B
PO3pi3i HMHIIHBOI CUTYaLlil HA PUHKY EHEPrOHOCIIB HE € NPUIMHATHUM. OCTaHHIM 4aCOM HayKOBa CIIiJILHOTA BCE
OinbIle IPUiJISIE yBarK €JIEKTPOMAarHiTHUM JpKepeJslaM eHeprii. AHauli3 HasgBHUX JiTepaTypHUX JAHUX Ta
Pe3yJIbTaTiB JOCIiKeHb 110Ka3aB, 10 iHTepecC J0 PO3BUTKY CYIIUJIbHUX TEXHOJIOTIH B IIbOMY HAIIPSIMKY Ha6YJI0
3HAYHVX TE€MIIiB, OJJHAK [I€PCIIEKTUBU 3aJIy4€HHS TAaKUX TEXHOJIOTIN B ITOBHIN Mipi JOCi HE BUSBJIEHI.
BararouucieHHi pe3yJbTaTy €KCIIEPUMEHTAJIBHUAX JOCIIKEHb MAOTh OOMEXEHUN XapakTep. PeKkomeHalii 1o
BIIPOBAJPKEHHIO Y BUDOOHUIITBO HE MPEeCTaBJeH]. AJITOPUTMU PO3PaxXyHKY CYIIMJIbHOTO 06J1alHAHHS HA OCHOBI
€JIEKTPOMArHiTHUX JKepeJ eHeprii foci He po3pobieHi. BupimeHnHio came 1[ux MpobJeM i mpucBsyeHa gaHa
poboTa. B nepury uepry 6yau po3ryIsiHyTi TEOPETUYHI OCHOBY Ta TE€xHiKa TPAIULiiHOTO CYIIMJIbHOTO 06J1aHAaHHS.
HasgBHiCTb BEJIMKOTO Pi3HOMAITTS BITUM3HSIHMX TA 3aKOPAOHHUX IPallb 32 OCTAHHI IECATUIIITTS YiTKO BKa3ye Ha
rOCTPOTY I1pobJieM eHeproedeKTUBHOCTI TeXHOJIOri1 3HEBOLHEHHS Ta €KOJIOTiYHOI 6e3I1eYHOCT i IKOCTi TOTOBOTO
npoaykTy. Ha ocHOBI aHasi3y pobiT 6ysiu BUCBIT/IEHI HAYKOBO—TEXHiYHi Ip06IeMM HAsIBHOTO CYIINUJIBHOTO
06J1afHaHHS Ta 3alIPOIIOHOBAHI IIJISIXY iX BUPiLIEeHHs. 3p006JIeHO IPUIYIIEHHS], 10 OpraHisalis 6e3nocepeHboi
IOCTaBKY €Heprii 7o MpoayKTy abo HaBiTh 1O BOJIOTH, IO 3HAXOAUTHCS B IPOAYKTi, 6€3 BUKOPHUCTAaHHS IPOMDKHOTO
TETJIOHOCIS, MIJITXOM B3aEMO/Iii €JIeKTPOMArHiTHOro BUITPOMIHIOBaHHSI MiKPOXBUJIBOBOTO Ta iH(PpauepBOHOTO
Iliania3oHiB, JJO3BOJIUTb CYTTEBO CKOPOTUTHU €HEPrOBUTPATH Ta TPUBAJICTb NIPOLECY CYLIIHHS HE 3aBJA04U MIKOIU
CTPYKTYPI Ta SIKOCTi cupoBUHU. Ha npyromy erarti 6a3y04nch Ha BUCYHYTUX MPUIYLIEHHSIX OyIu cOpMYJIbOBaHi
HayKOBO-TEeXHIiYHi riroTe3y, sIKi 4iTKO ONMUCYI0Th MeXaHi3M iHTeHcudiKalLii 1po1eciB 3HeBOJHEHHS B yMOBaX [ii
€JIEKTPOMArHiTHOTO T10JIS1 PAa30M i3 CYyTTEBUM IIiABUIIEHHAM JOLIJIBHOCTI BUKOPUCTAHHS CUPOBUHHUX Ta
€HepreTMYHMX pecypcis. [IpoBeleHO aHANITUYHE MOJIEII0BAHHS IPOLIECIiB 3HEBOJAHEHHS B YMOBax
esiekTpomMarsitHoro noJisg I4 tra MX nianasony. Ha ocHOBi napameTpuyHoi Ta (isnyHOi Mofesell CYIiHHSI MEeTOgaMuI
Teopii no#i6HOCTI O6yJia OTprMaHa HesIBHAa MOJieJIb B y3araJbHeHUX 3MiHHUX. TpeTiil etan nossrae B
6e3rocepeHbOMY IIPOBEJI€HHI €KCIIEPUMEHTAJIbHUX NOCIiIKEHb Ta 0OYA0BI KIHETUYHUX 3aJ1€KHOCTEN IIPOLIECIB
Ierigpatauii B yMOBax Aii €JIEKTPOMAarHiTHOrO I0JIsl B HEpyXOMOMy mapi. OTpuMaHi pe3yJbTaTy JalTh [IPaBo
CTBEPIKyBaTH, 1110 TEXHOJIOTii aApecHOl OCTaBKY eHeprii 6e3rnocepenHbO 40 BOJIOTY B CUPOBUHI IPU3BOISATH 110
CyTTeBOI iHTeHcUu(iKallii BosoropuaneHHs. Pe3ybTaToM 4eTBEPTOro eTally 6yJjia CKOHCTpYyloBaHa CTPiuKOBa
cylapka 3 KoOM6iHOBaHOIO Ji€lo iHppauepBOHOIO Ta MiKpOXBUJILOBOTO BUIIPOMiHIOBauiB. EKcliepuMeHTabHi
IOCJIiIKE€HHS KIHETUKM IIPOLIECY 3HEBOJHEHHS Y PyXOMOMY LIapi Majiy JOCUTb O3UTUBHUM XapaKTEP 3a PAXYHOK
BHMHECEHHS BOJIOTY Ha [TOBEPXHIO IIPOAYKTY 3aBIKM 00’eMHOMY IIiJIBeIeHHIO MiKPOXBUJIbOBOI €Heprii, Ta
[oAa/IbIIOMY ii BUZIaJIeHHIO 3 [I0BEPXHI IIJIIXOM 0O0POOKU B yMOBaX iHppauepBOHOro MoJIsl. 3aBIsKU
3aIPOINIOHOBAHIN METOM0JIOTI NOPIBHSIHHS €HEProe(PEKTUBHOCTI €JIEKTPOTEXHOJIOTIH Ta TEMJIOTEXHOJIOTIN 0yJI0
IOBEJIEHO, 1110 3aJy4YeHHS €JIeKTPOMArHiTHOrO OIIPOMIHEHHS IJ1s1 BUPilIeHHs ITPO6JIeM CYIIiHHS MifBUILYE
enepretnynuil KK Big 5%, 1110 € BaroMUM MNOKa3HMKOM €KOHOMIYHOI IOLiJIbBHOCTI IIPY IJIaHyBaHHi BIPOBAI)KEHHS
y BUpOOHULTBO. KOHCTPYKLisl CTPiUKOBOI CylIapKU 3 KOMOIHOBAaHUMMU iH(Pau€pBOHUMHU T MiKPOXBUJIbOBUMU

IpKepeJlaMy eHePrii yCIilliHO npoiiiia BUpooHMYi BUIIPoOyBaHHA Ha BurogsHcebkiit ¢inii JIT «Canapeiny.

2. The dissertation work is devoted to the study of the impact of the dehydration process of food raw material by
involving electromagnetic energy sources and the development of equipment based on these technologies. A
healthy nation is a strong state. This thesis should be the basis of all activity spheres of the society of each country.
Ensuring good health is first of all a healthy diet. The diet of each person should include all nutrients, the source of
which is usually plant raw materials. However, since ancient times, mankind has faced the main problem of
preserving fresh products from spoilage. In general, the problem of storage is related to the high moisture content
of food raw material, the solution of which lies in its removal. The drying process is one of the oldest methods of
processing food raw material with the aim of extending the shelf life, reducing the total weight to solve the



problems of transporting large volumes of products. Today, the classification of drying technologies by the method
of organizing the process includes many types, among which the most common are: convective, contact, radiation,
alternative energy sources, dielectric, sublimation, etc. drying. During the 20th century, in conditions of low prices
for energy carriers, domestic production acquired rapid development of convective dryers. Increasing the
productivity of convective dryers was usually achieved by increasing the speed of the drying agent. However, at
the same time, thermal energy losses along with spent drying agent also increased rapidly, significantly reducing
the energy efficiency of the plant up to 20%, which is not acceptable in the context of the current situation on the
energy market. However, along with the development of drying technologies, scientific research aimed at solving
the resource and energy efficiency problems of dehydration processes was actively conducted, anticipating an
energy crisis in the world market. Recently, the scientific community is increasingly paying attention to
electromagnetic energy sources. The analysis of the available literary data and research results showed that the
interest in the development of drying technologies in this direction has gained significant momentum, but the
prospects for the involvement of such technologies have not yet been fully revealed. Numerous results of
experimental studies are of a limited nature. Recommendations for introduction into production are not
presented. Algorithms for calculating drying equipment based on electromagnetic energy sources have not yet
been developed. This work is devoted to the solution of these problems. First of all, the theoretical foundations and
technique of traditional drying equipment were considered. The scientific and technical problems of the existing
drying equipment were highlighted and ways of solving them were proposed. It is assumed that the organization of
direct energy delivery to the product or even to the moisture contained in the product, without the use of an
intermediate heat carrier, through the interaction of electromagnetic radiation of the microwave and infrared
ranges, will allow to significantly reduce energy costs and the duration of the drying process without harming the
structure and quality of the raw material. At the second stage, based on the proposed assumptions, scientific and
technical hypotheses were formulated, which clearly describe the intensification mechanism of dehydration
processes under the electromagnetic field conditions, along with a significant increase in the feasibility of using
raw and energy resources. Analytical modeling of dehydration processes under the conditions of an
electromagnetic field in the IR and MW range was carried out. On the basis of parametric and physical drying
models, an implicit model in generalized variables was obtained using the methods of similarity theory. The third
stage consists in the direct conduct of experimental studies and the construction of kinetic dependences of
dehydration processes under the conditions of an electromagnetic field action in a stationary layer. The obtained
results give the right to claim that technologies of address energy delivery directly to moisture in raw material lead
to significant intensification of moisture removal. The result of the fourth stage was the designed belt dryer with
the combined action of infrared and microwave emitters. Experimental studies of the dehydration process kinetics
in the moving layer were quite positive due to the removal of moisture to the surface of the product due to the
volume introduction of microwave energy, and its subsequent removal from the surface by processing in the
conditions of the infrared field. The design of a belt dryer with combined infrared and microwave energy sources
has successfully passed production tests at the Vygodyansk branch of SE "Suntrade".
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1. Besbax Irop BitanifioBuy

2. Igor Bezbah

KBasigikanis: n.1.1., nou., 05.18.12

Imentudikarop ORCID ID: 0000-0002-2353-1811

JoparkoBa iHdopMamist: https://scholar.google.ru/citations?user=vHNtsIYAAAAJ&hl=ru

IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI 0COOHM: OfieChKuii HAl[iOHALHUI TEXHOJIOTIYHMIA YHIBEPCUTET
Kopg 3a €IPIIOY: 02071062

MicueSHaxo,T.pKeHHH: ByJ1. KaHaTHa, 6yz. 112, Oneca, 65039, YkpaiHa

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAyKu YKpaiHu

InenTudikarop ROR:

Baacwue IlpizBumie Im'a Ilo-6aTbKOBI:
1. Ocapuyk Iletpo Iroposuy

2. Petro Osadchuk

KBasidikanis: 5.1.1., nouent, 05.18.12

InenTudikarop ORCID ID: 0000-0003-3312-0669

JoparkoBa iHdpopmamuist:

IIoBHe HaﬁMeHyBaHHH lOpI/I,ILH'{HO'l' 0COOM: OfechKUil HalliOHAIBHUI TEXHOJIOTIYHMIA YHIBEPCUTET
Kopg 3a €IPIIOY: 02071062

Micue3Haxoa KeHHS: By. Kanartna, 6y, 112, Oneca, 65039, Ykpaina

dopma BracHOCTI: JlepxaBHa

Coepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZOMOCTi
Biacue Ipizsumie Im'st [To-6aTbKOBI Bomkosa Ipuna Jleoninisna

TOJIOBH pajgu



BaacHe IlpizBume Im's I10-6aTbKOBI Bomkosa Ipuna JleoHizisHa

TOJIOBYIOYOTO Ha 3acCiiaHHi
BinnosimasabHU 3a Ili,uI‘OTOBKy [Innunenko €sren OJyiekCaHAPOBUY
00JIiKOBUX JOKYMEHTIB

PeecTpartop YkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peEeCTpallilo HAayKOBOIi IOpuenko TeTsHa AHatosiiBHA

OisSIIBHOCTI




