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1. ENeKTpOoTexXHOJIOriYHMI KOMILJIEKC [JIs TiApOoJIi3HOI nepepo6Ky NOGIiYHMX IPOAYKTIB IITaxiBHUILITBA Iif] BIVINBOM

Mar”iTHOrO I10J1d

2. Electrotechnological complex for hydrolysis processing of poultry by-products under the influence of magnetic
field

Pedepar/anoTamis:

1.V npucepranii npoBeeHO NOCII)KEHHS, 10 MAIOTh 32 METY BUPIMIUTU HAYKOBOTEXHIYHY 3a/1a4y MiJBULEHHS
eHeproe(eKTUBHOCTI NepepobKU NOGIYHMX NPOAYKTIB ITaxiBHUIITBA B IPOMUCIIOBUX MaciTabax. KepaTun —
NOLMPEHUI CTPYKTYPHUIA 6iZIOK, 30KpeMa MOB'SI3aHUI 3 OPraHi3MOM ITaxiB i Mae MicClie B CTPYKTYPi KirTiB Ta mip’s.
B 1iniix MpoMHUCIOBOCTI KEPATUH € LiHHUM [IPOAYKTOM [JI MEIUYHO], (hapMalieBTUYHOI, KOCMETUYHOI,
6i0TeXHOJIOTIYHOI Ta iHIIMX ranyseil. Buno6yTok KepaTiHy MOXUIMBUIY JIMLIe 32 YMOB PYyMHYBaHHS JUCYIbPinHUX
KOBaJIEHTHUX 3B'$13KiB Ta BOJHEBUX 3B'I3KiB B CTPYKTYPi Marepiainy. 3 MeTOI0 OCATHEHHS Hai6inbll e(peKTUBHUX
IapaMeTpiB TEXHOJIOTIYHOTO MPOLieCy IIPOBEIeHO IIIMOOKUM aHali3 iCHyIounX My6slikaliil, pe3yJbTaTiB JOCTiIKeHb

i IoJaTKOBI JOCTiIKeHHSI 0I0 TEPMIYHUX i €JIeKTPUYHUX BJIaCTUBOCTEN Kypsidoro mip’s. B 3asesxHocTi Bin



IiarnasoHy TeMIepaTyp MOXKHA BUAIIMTY TPU CTafii 3MiHUM BIaCTUBOCTEH Kypsyoro mip’s. Ha nepuriii crapii,
IianazoH Temreparypu 25-230 °C, BinbyBaeTbCsI BTpaTa BOJIOTY MaTepiay, 110 CTaHOBUTh 61M3bKO 13 % Bif,
3arasibHOi Macu. Ha apyriit cragii, nianazox Temnepartypu 230-280 °C, BinbyBaeTbCsl YaCTKOBE PO3KJIaTaHHS
CTPYKTypH Iiepa, BTpaTta macu 1o 46 %. ITixg yac Tpetroi craaii, sianazon remneparypu 380-550 °C, BinOyBaeTbcs
[IOBHA Jierpazanis, Brpata macu 81-84 %. OCHOBHUMU €JIeKTPUYHUMU BIIACTUBOCTSIMU KypPSIYOTro Mip’s €
€JIEKTPUYHUMU OIIip, €JIeKTPUYHA [IPOBiAHICTh TA JlieJIeKTPUYHA IPOHUKHICTh. EJIEKTPUYHI BIACTUBOCTI 3MiHIOIOTHCS
B 3aJI€JKHOCTI Bifj CTPYKTYpH Mip’sl. BHac/ligoK HasIBHOCTI MOBITPSIHMX IIYCTOT B CTPYKTYPI Nip’sl, JieJIeKTpAYHa
IIPOHUKHICTh IbOTO MaTepiany CTaHOBUTH 1,7. Ha ocHOBI iHdopmanii mpo amiHOKUCIOTHUE CKIaf, 6y10 po3po6IeHo
Bi3yaJsIbHy MOJI€JIb MOJIEKYJISIPHOI CTPYKTYPU 1171 IPOBEAEHHS CUMYJISILIIA MOJIEKYJISPHOI JUHAMIKY Mif, BIIJIMBOM
TeMIIEpPaTypH, TUCKY Ta MarHiTHOTO I10JIsl. YJOCKOHAJIEHO CIIOCi6 BUPOOHUITBA KOPMOBOIO 6iJIKOBOTO GOPOILIHA 3
[I€POIYXOBOI CUPOBUHU. 3alIPOIIOHOBAHO €JIEKTPOTEXHOJIOTIYHMI KOMILJIEKC Ha 6a3i IBOIIHEKOBOTO
€JIEKTPOMEXaHIYHOTO TipoJli3epa, B IKOMY CTaTOPU PO3MillleHi Ha CIIiJIbHOMY, HEPYXOMOMY BaJly i yTBOPIOIOTD
3yCTPiYHO HaNpaBJieHi eJIeKTPOMAarHiTHi MOMEHTH, IPUBOSIYY B PyX 30BHIlIHIl (pepoMarniTHuil poTop 6e3
3aCTOCYBAaHHS MEXaHIYHOIO PeAyKTopa. 3a pe3yjbTaTaMy MaTeMAaTUYHOTO MOJIE/II0OBaHHS OTPMMAaHO TPUBUMIPHI
MozeJli po6040oro opraHy ABOLUIHEKOBOTO €JIEKTPOMEXAHIYHOrO rifpoJiizepa — ¢pepOoMarHiTHOro poropa.
Po3zpob6sneno uusxu ninpumeHHs KK e1eKTpOTeXHOIOTIYHOr0O KOMITJIEKCY IIJISIXOM 3aCTOCYBaHHSI HAHOPITUHU B
NOBITPSIHOMY NIPOMIXKY (P€pOMAarHiTHOro poTopa, 10 AO3BOJISIE MiJBULIUTU [1I0Ka3HUKYU CUCTEMU 3aBISIKU
aKyMYyJISILil TEIJIOTH Ta 3MEHLIEHHIO MarHiTHOTO OIOPY, 10, B CBOIO YEPTY, MiJBUIIyE 0OEPTOBUI MOMEHT
npu6au3Ho Ha 8-10 %. [To6yn0BaHO MaTeMaTUYHY MOZEb HEMIPSIMOTO [10JIEOPi€EHTOBAHOTO KEPYBaHHS
IIBOIUIHEKOBUM €JIEKTPOMEXaHIYHUM TiJIpoJli3epoM, OTpUMaHO rpadiyHi 3a71eXHOCTi OCHOBHUX ITapaMeTPiB
(epoMarHiTHOro poTopa 3a yMOB CTYIiH4aTOi 3MiHM 06€PTOBOIO MOMEHTY Ta LIMKJIIYHOI 3MiHM KYTOBOI IIBUKOCTI.
Onuparnyduch Ha pe3ysbTaTi JOCTiIKeHb, PO3PO6JIEHO Ta BUTOTOBJIEHO €KCIIEPUMEHTAJIbHUI 3pa30K
IIBOIIIHEKOBOTO €JIEKTPOMEXaHIYHOrO rigposizepa. 34iliCHeHO TPaKTU4Hi AOCIiIKEeHHS €J1IeKTPOMAarHiTHUX,
TEIJIOBUX Ta €JIEKTPOMEXAHIYHMX XapaKTEePUCTUK. CepeliHi BiIXUIEHHS MK MOJEJIIOBAaHHAM Ta €KCIIEPUMEHTOM
CTaHOBUJIU: 7151 IyCKOBOTO MOMEHTY He 6isblie 2 Hxm; AJ1s1 MarHiTHOI inAyKuii Ha noBepxHi poropa He 6inbiie 0,013
Ti; iy Mar"iTHOI iHAYKUOii IO BEpXHiii rpaHi JIonaToK potopa He 6inbiie 3 MTJ, BiAmoBigHO MaTreMaTH4Hi Mogei
MOJKHA BBKATU a[IEKBATHUMU. 32 pe3yJIbTaTaMU IUCEPTALIHOTO NOCIiIKEHHS BUPILIEHO 3a71a4yy MigBUIIEHHS
€(EeKTUBHOCTI TEXHOJIOT{YHOT0 NPOLECY, HAIiTHOCTI pO60TU €J1IEKTPOTEXHOJIOTIYHOTO KOMILJIEKCY 1 CTIKOCTi
peaxlii rizpoisy, NoJinimeHHs SKOCTi TOTOBOTO NPOAYKTY, 3HI)KEHHS €HEPreTUYHUX BUTPAT LJISIXOM PEryJIlOBaHHS
NapaMeTpiB i IPOLYKTUBHOCTI MPOLECY TiAPoJIi3y IPY 3MiHi BIaCTUBOCTEN CUPOBUHH, BUCOKOIO
eHeproedeKTUBHICTIO, 10 NOCITAEThCS BUKOPUCTAHHSIM JTUCUTIATUBHOI CKJIa[J0BOI €71eKTPOMEXaHiYHOI YaCTUHU
YCTaHOBKHU, 3a6€311€4€HHSIM PiBHOMIPHOCTI TEMIIEPATYPHOTO I0JIS1 B 30HAX [IPOrPiBY CUPOBUHU. TeXHIiUHY HOBU3HY
PO3PO6JIEHOrO €JIEKTPOTEXHOJIOTIUHOTO KOMILIEKCY Ta CIIOCOOY BUPOOHUITBA KOPMOBOTO 6iJIKOBOrO 60pOIIHA 3

[IepO-IIyXOBOI CUPOBMHU MiJITBEPAKEHO [IaTEHTAMU HA BUHAXi[,

2. Research aimed at solving the scientific and technical problem of increasing the energy efficiency of processing
poultry by-products on an industrial scale was carried out in the work. Keratin is a common structural protein,
particularly associated with birds, and occurs in the structure of claws and feathers. For industrial purposes,
keratin is a valuable product for medical, pharmaceutical, cosmetic, biotechnological, and other industries.
Extraction of keratin is possible only under conditions of the destruction of disulfide covalent bonds and hydrogen
bonds in the structure of the material. To achieve the most effective parameters of the technological process, an
in-depth analysis of existing publications, research results, and additional research on the thermal and electrical
properties of chicken feathers was carried out. Depending on the temperature range, there are three stages of
change in the properties of chicken feathers. In the first stage, the temperature range of 25-230 °C, there is a loss
of moisture in the material, which is about 13 % of the total mass. In the second stage, temperature range of
230-280 °C, there is a partial decomposition of the pen structure and weight loss of up to 46 %. During the third
stage, in the temperature range of 380-550 °C, complete degradation occurs, and mass loss is 81-84 %. The main
electrical properties of chicken feathers are electrical resistance, electrical conductivity, and dielectric constant.
Due to the presence of air voids in the feather structure, the dielectric constant of this material is 1.7. Based on the



information about the amino acid composition, a visual model of the molecular structure was developed to
perform molecular dynamics simulations under the influence of temperature, pressure, and magnetic field. An
improved method for the production of feed protein meal from feather and down raw materials. An
electrotechnological complex based on a twin-screw electromechanical hydrolyzer is proposed, in which the
stators are placed on a common, fixed shaft and form counter-directed electromagnetic moments, driving an
external ferromagnetic rotor without the use of a mechanical gearbox. According to the results of mathematical
modeling, three-dimensional models of the working body of a twin-screw electromechanical hydrolyzer - a
ferromagnetic rotor were obtained. Ways to increase the efficiency of the electrotechnological complex have been
developed by using nanofluid in the air gap of the ferromagnetic rotor, which allows to increase in the
performance of the system due to the accumulation of heat and reduces the magnetic resistance, which in turn
increases the torque by about 8-10 %. A mathematical model of indirect field-oriented control of a twin-screw
electromechanical hydrolyzer is constructed, and graphical dependences of the main parameters of the
ferromagnetic rotor are obtained under conditions of a step change of torque and cyclic change of angular
velocity. Based on the research results, an experimental sample of a twin-screw electromechanical hydrolyzer was
developed and manufactured. Practical studies of electromagnetic, thermal, and electromechanical characteristics
were carried out. The average deviations between simulation and experiment were: for the starting torque no
more than 2 Nxm; for magnetic induction on the rotor surface no more than 0.013 T; for magnetic induction on the
upper edge of the rotor blades no more than 3 mT, respectively, mathematical models can be considered adequate.
According to the results of the dissertation research, the problem of increasing the efficiency of the technological
process, the reliability of the electrotechnological complex, and the stability of the hydrolysis reaction, improving
the quality of the finished product, reducing energy costs by adjusting the parameters and productivity of the
hydrolysis process when changing the properties of raw materials, high energy efficiency, which is achieved by
using the dissipative component of the electromechanical part of the installation, ensuring the uniformity of the
temperature field in the heating zones of raw materials. The technical novelty of the developed
electrotechnological complex and the method of production of feed protein meal from feather and down raw
materials is confirmed by patents for the invention.
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