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Pedepar:

1. Jinuk A.M. O6IpyHTYBaHHS KOHCTPYKTMBHO-TEXHOJIOT{YHUX NTapaMeTpiB BibpaliliHoi MaluHU [J1s1 CYIIiHHS
BOJIOCBKMX ropixiB. — Kanigikalifina HayKkoBa Ipalis Ha [IpaBax pykonucy. Jluceprauist Ha 3000y TTs CTyIIEHs
nokropa inocodii (PhD) 3a cnenianphicTo 133 - Tany3eBe MamnMHOOYAYBaHHS. — BIHHUIPKWIT HALliOHATBHUI
arpapHuil yHiBepcurtet, Binnuus, 2025. Po3B’s13aHO akTyasibHe HayKOBe 3aBIaHHs MiABUILIEHHS IPOAYKTUBHOCTI,
3MEHIIEHHS] €HeProBUTPAT TP HOPMATUBHIN SKOCTi TOTOBOTO IIPOAYKTY IiJ] 4aC CyLIiHHS BOJIOCBKUX rOpPiXiB
IIJIIXOM PO3POOKHU i OOI'PYHTYBaHHS KOHCTPYKTUBHO-TE€XHOJIOTIYHMX IIapaMeTpiB BiOpaliliHOi MalluHU. BucBiTieHo
aKTyaJbHICTb JOCTIIKEHHS, BU3BHAYEHO HOro MeTy Ta C(POPMYIbOBAHO OCHOBHI 3aBJJaHHS [1JIs1 JOCSATHEHHS
IIOCTaBJIEHUX Liinell. OXapakTepu30BaHO HAyKOBY HOBU3HY POOOTY, ii MpakTMYHE 3HAUEHHS, a TAKOX BiZ]l3HAaY€HO
0CcOOMCTHI1 BHECOK aBTOPA Y BUKOHAHHI JocyifkeHHs. HaBeneHo iHgopMaliiio mogo anpobaii oTpruManux
Pe3yJIbTATiB, iX OIy06JIiKyBaHHS, @ TAKOX MPELCTABIEHO CTPYKTYPY Ta o6csr aucepratii. JJocSIrHeHHsI MeTU aHOI
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CYIIiHHS BOJIOCBKUX IOPIXiB, @ TAKOXK pe3yJbTaTiB TEOPETUYHUX Ta €KCIIEPUMEHTAIbHUX JOCIIiIPKEHb PO3POOUTH
IIPUHIMIIOBY CXeMY Bi6paliiiHOi MaIIMHY JJ1s CYIIiHHS BOJIOCBKUX TOPIiXiB; pO3POOUTH MaTeMaTUYHY MOJIEJIb
HarpiBaHH ropixy B IIPOLIECI CYLIIHHS 3aJI€KHO BiJl I0YaTKOBUX YMOB i TEXHOJIOTIYHUX ITaPaMETPIB IIPOLIECY;
PO3pOOUTH METOIMKY Ta IPOBECTU NOCJIiIKEHHS 10 BUBHAYEHHIO (Pi3MKO-MEXaHIUHUX Ta TEII0QPi3nIHNX
XapaKTEePUCTHUK BOJIOCHKMX IOPIXiB, a TAKOX 3MiHM iIHTEHCHMBHOCTI HETaTUBHYX BHYTPILIHIX AyKepeJl TeIla B IIPOLECi
CYLIiHHSI; PO3POOUTH i BUTOTOBUTH IIPOMUCJIOBUH 3pa3oK BibpaliliHO] MaluHY [1J1s1 CYLIiHHS FOpIiXiB;
€KCIIEPMMEHTAJIBHO MiATBEPAUTHU JOLIIBbHICTh 3aCTOCYBaHHS Bi6paliliHOro BIIJIMBY B SIKOCTi CLIOCOOY
iHTeHcudikalii npouecy CyliHHS BOJIOCBKUX FOPiXiB; pO3POOUTY METOIVKY Ta IIPOBECTU €KCIIEPUMEHTAJIbHI
IOCJIiIKeHHS 1715 BCTAHOBJIEHHS pallioHaIbHUX I1apaMeTpiB pobOTH BiOpaLiiiHOI MaIIMHY; 3TiICHUTY IIePEBipKy
aJleKBaTHOCTI OTPUMaHOi MaTeMaTUYHOI MOJieJli; 3MiICHUTU BUPOOHUYY anpoballilo JOoCIiiHO-IIPOMUCIOBOTO
3pa3Ka BiOpauiliHOI MalllMHY [1J1 CYLIiHHS BOJIOCBKUX FOPIXiB Ta OLIIHUTU IOrO €KOHOMI4YHY €()EeKTUBHICTb.
3pilicHeHO MiHiMi3allilo eHepreTUYHUX BUTPAT 32 YMOBU 30€peKEHHS SIKOCTi BOJIOCBKUX TOPIXiB Mif 4ac ix
KOHBEKTMBHOTO CYIIiHHS y BibpauiiiHiil maumHi. lle 6ys10 HOCSITHYTO LJISIXOM OOI'PYHTYBAaHHSI KOHCTPYKTUBHO]
CxeMH a ii TexHoJIOriYHuX NapameTpiB. Po3pobieHo MaTeMaTUYHY MOJIeJIb HarpiBaHHS BOJIOCHKOTO ropixa, sKa
3abe3nevyBaja BU3HAYEHHS TEMIIEPATypHU HOTO Spa 3a/I€XKHO Bifl IOYaTKOBOTO CTAHy MaTepiajy, PeXKUMHUX
rapaMeTpiB Ta eKcro3ulii cymiHHsA. Moziesib OTpuMaHa Ha OCHOBI aHaJIITUMHOTO PO3B'sI3aHHSI PiBHSIHHS
HEeCTallioHapHOI TEIJIONPOBIIHOCTI [1711 FeOMETPUYHOI Qirypu «Kyss B cpepi» 3 ypaxyBaHHSIM HEraTUBHUX
BHYTPILIHIX JKEePEeJI TEIa, IHTEHCUBHICTDb AKMX 3MIiHIOBasIacs 32 €KCIIOHEHLIMHMM 3aKOHOM. BCTaHOBJIEHO BILIMB
TeMIIepaTypHy, LIBUAKOCTI CyMNIIbBHOTO ar€HTa Ta BiopOIPUCKOPEHHS po604Y0i KaMepy Ha €HEPreTUYHY
eeKTUBHICTb MIPOlleCy CyLIiHHS Ta 3aKOHOMIPHOCTI 3MiHM CyMapHOi i1 NOTOYHOI iHTEHCUBHOCTI BHYTPIIIHIX
IKepeJl Terla B MaTepiasi. BusHaueHo, 10 TeNI0EMHICTb, TEIJIONPOBIIHICTD i TEMIIEPATYPOIIPOBIIHICTD
BOJIOCBKUX T'OPixXiB 3MiHIOBAIMCS BiJIIOBIIHO [0 32aKOHOMIDHOCTEH, IPUTAMAaHHUX KOJIOIHHUM KAl pHO-TIOPUCTUM
POCIIMHHMM MaTepiasiaM. Pe3ysibTaT LOCiIP)KeHb MOXKYTh OYTH BUKOPUCTAHI [1py ITPOEKTYBaHHI Ta MOJepHi3arii
CyLIapOK i3 BibpaliliHOIO Ji€l0 Ha CYIIMIbHY KaMepy, 110 3MEHIIye BUTPATX €HePrii, 30ibllye IPOLyKTUBHICTb Ta

eHeproeMEKTUBHICTb NPOLECY CYIIiHHS.

2. Didyk A.M. Justification of the design and technological parameters of a vibrating machine for drying walnuts. -
Qualification scientific work on the rights of the manuscript. Thesis for the degree of Doctor of Philosophy (PhD) in
the specialty 133 - Industrial Engineering. - Vinnytsia National Agrarian University, Vinnytsia, 2025. The urgent
scientific task of increasing productivity and reducing energy costs while maintaining the standard quality of the
finished product during the drying of walnuts has been solved by developing and substantiating the design and
technological parameters of a vibrating machine. The relevance of the research is highlighted, its purpose is
defined, and the main tasks for achieving the set goals are formulated. The scientific novelty of the work and its
practical significance are characterized, and the author's personal contribution to the research is noted.
Information on the testing of the obtained results and their publication is provided, and the structure and scope of
the dissertation are presented. The achievement of the goal of this work is reduced to solving the following
scientific and applied tasks: based on the analysis of existing means for drying walnuts, as well as the results of
theoretical and experimental studies, to develop a schematic diagram of a vibrating machine for drying walnuts; to
develop a mathematical model of nut heating during the drying process depending on the initial conditions and
technological parameters of the process; to develop a methodology and conduct research to determine the
physical, mechanical, and thermophysical characteristics of walnuts, as well as changes in the intensity of negative
internal heat sources during the drying process; develop and manufacture an industrial prototype of a vibrating
machine for drying nuts; experimentally confirm the feasibility of using vibration as a means of intensifying the
walnut drying process; develop a methodology and conduct experimental studies to establish rational parameters
for the operation of the vibrating machine; verify the adequacy of the obtained mathematical model; conduct
production testing of a pilot industrial model of a vibrating machine for drying walnuts and evaluate its economic
efficiency. Energy consumption was minimized while maintaining the quality of walnuts during their convective
drying in a vibrating machine. This was achieved by substantiating the design scheme and its technological
parameters. A mathematical model of walnut heating was developed, which ensured the determination of its core



temperature depending on the initial state of the material, operating parameters, and drying exposure. The model
was obtained based on the analytical solution of the equation of unsteady heat conduction for the geometric figure
“ball in a sphere” taking into account negative internal heat sources, the intensity of which varied according to an
exponential law. The influence of temperature, drying agent velocity, and vibration acceleration of the working
chamber on the energy efficiency of the drying process and the patterns of change in the total and current
intensity of internal heat sources in the material was established. It was determined that the heat capacity, thermal
conductivity, and temperature conductivity of walnuts changed in accordance with the patterns characteristic of
colloidal capillary-porous plant materials. The research results can be used in the design and modernization of
dryers with vibration action on the drying chamber, which reduces energy consumption, increases productivity,
and improves the energy efficiency of the drying process.
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VIII. 3ak/1104Hi BiZOMOCTI

Biacue IpizBume Im's I[1o-6aThKOBI Craznik Mukosa Isanosny

TOJIOBH pajgu

Bsacue IlpisBume Im'st [To-6aThKOBI Crapuix Muxona [saHosu4

TOJIOBYIOYOTO Ha 3acCiiaHHi

BignoBigasibHUI 3a HiATOTOBKY TpyxaHcbka OsneHa
00JIIKOBHX JOKYMEHTIB

PCGCTpaTop FOpuenko TersiHa AHaToJiiBHA

KepiBuuk Bigzainy YKpIHTEI mo €
BiZIIOBiZaJIbHUM 32 peeCcTpallilo HayKOBOi IOpuenko TeTsHa AHaTosiiBHA
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