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Pedepar:

1. TIpo6yemaTvika NpogoBoJIbY0i 6€31EeKH € Y1 He HAUTr0JIOBHIIIO Cepe], yCiX 3aBJjaHb Ta [IePelKo, [0 BUHUKAIOTh
nepe;; KO>KHOIO KpaiHoo Ta JII0JICTBOM B 1iisioMmy. Hectauya abo 11oBHa BiICYTHICTb DXi NOBHICTIO HiBeJO€ OyAb-SKi
npo6sieMu B iHIMX cdepax AisyIbHOCTI JIIOJWHY i CTIOHyKae ii 0 BUPIlIEHHS came 1bOro NepHUIOoYeProBOro
3aBraHHs. [IpoTe npaBuabHUM Oyjie BUPILlyBaTH yCi MMTAaHHS B KOMILJIEKCI, OCKIJIbKM BOHU MAIOTh IIPSIMi 3B'I3KH1
MDX c006010, 4yepe3 sKi BIIJIMBalOTh OJIHE Ha OAHOrO. B ryo6asbHOMYy MacuTabi 0 TaKUX MPO6JIeM BiTHOCSATHCS
CBIiTOBi KpU3u y cdepi eKoorii, eHepreTuky, EKOHOMIKU TOILLO. 3arajlom, BOHM € YMOBHMMU i 3aj1€XKaTh Bif
IisI7IBHOCTI CyCHiNIbCTBA. AJle € i 6€3yMOBHi [Ipo6ieMy, sIKi 6a3yroTbCs Ha (Pi3MYHMX 3aKOHAX i IIOJISTAIOTh Y
crierudini MmeToziB 06po6KK Xxap4OBOi CUPOBUHMU Ta ii B1acTuBOCTEM. JI0 HUX MOXKHA CMiJIMBO BigHECTH
IIpo6J1eMaTHKy 3HEBOJHEHHSI XapuOBUX HEHBIOTOHIBCbKUX pinuH. TakuMu pigyHaMu € GPyKTOBi Ta OBOYEB] MIOpeE,
TOMAaTHa NacTa Too. [1py 1boMy, TaKi 06’'€KTH TaKOK MOXXYTb OYTHA OTPUMaHi 3 BilXOZiB Xap4OBUX BUPOOHUIITB, SIKi
CTBOPIOIOTb CEPUO3HY 3arpo3y exkoJiorii. Tpanguuinai meTony yTuiisanii XapuoBUX BiIXOMiB IIOJIATal0Th B iX

[IOXOBAaHHI Ha MOJIroHax, CrajoBaHHi, 6ionepepooblli ab0 BUKOPUCTAHHI B SIKOCTi KOPMY [1J1 TBapUH. 31€6i/b1Ioro,



TaKi MaHinysALii IpM3BOAATL 4O NMOTIPLIEHHS €KOJIOTTYHOI CUTYyallii Ta BTPaTH LIiHHOTO Xap4OBOTro IOTEHLIiaNy
BTOPUHHOI CHPOBUHU. BifoBifnHO [0 11p0T0, B pOOOTI IPONIOHYETHCS BUKOPHUCTOBYBATU JaHY CUPOBUHY [JIS
BMPOOHUIITBA HOBOI Xap4y0BOi NPOAYKIIii, 110 03BOJIUTh BIPOBAUTY KOHILEMIiI0 6€3BiAX0IHUX BUPOOHUIITB, SIKa B
CBOIO Yepry MaTUMe CYTTEBUI NIO3UTUBHUIN BIIMB HA 3a0€3I1€4€HHS IIPOJIOBOJIbYO] O€3I1€KU Ta MOL0JIaHHS
BUIL€3a3HAYEHUX KPU3 B KOMILIEKCI. [Ipy opranisauii mpouecis gerigparanii HEeHbIOTOHIBCBKUX PilMH HA Xap4OBUX
BUPOOHHUIITBAX 3a3BUYall BUKOPUCTOBYIOTh CYIIaPKHA KOHBEKTUBHOI'O a60 KOHAYKTUBHOIO TUIIIB. lle nosicHIoeThCst
IIPOCTOTOIO KOHCTPYKIil Ta opraHizallii Ipoecis, 0HaK pecypco- Ta eHEProePeKTUBHICTb TAKUX METOJiB BKpal
HU3bKa. 3p06JIeHO MPUMYIEeHHS, [0 OpraHizalis 6e3nocepeqHboi JOCTaBKY €Heprii 10 IPOIYKTy abo HaBIiTh 10
BOJIOTU 6€3 BUKOPUCTAHHS MTPOMIKHOTO TEIJIOHOCIS, MIJITXOM B3aEMO/Iii €JIeKTPOMArHiTHOTO BUIIPOMIHIOBaHHS
iH(ppauepBOHOrO M1iana3oHy, JO3BOJUTb CYyTTEBO CKOPOTUTU EHEPTOBUTPATH Ta TPUBAJICTb IIPOLECY JerigpaTalii He
3aBJAl0uU KOO CTPYKTYPi Ta sIKOCTi cupoBuHU. Ha npyromy erami 6ysa cpopmyiboBaHa HAYKOBO-TEXHIUHA
rinoresa. [IpoBeneHo aHaIITUYHE MOZEIIOBAHHS NIPOLIECIB 3HEBOJHEHHS B yMOBAX €JIEKTPOMArHiTHOro noss I4
IianazoHy. B pesysbTati 6ysnu cpopmoOBaHi 3aBIaHHs €KCIIePUMEHTAJIbHOTO MOJIEJII0BaHHS, OCHOBHI 3 SIKHX
I10JITajIN Y BUTOTOBJIEHHI IHHOBALIMHUX allapartiB AJId Aerigpartallii HeHbIOTOHIBCbKUX PiMH NepioguyHoil Ta
6e3nepepBHOI Jii, TpoBeIeHHI KOMIIJIEKCHUX €KCIIEPUMEHTAIbHUX JOCIIIKEHD BIJINBY KJIIOYOBUX NTapaMeTpiB Ha
KiHETUKY Ta €HePreTHKY IIPOLeciB 3HEBOAHEHHs Ta 00pobLi 6a3u JaHUX y BUIJISAL Mopesel. [Ipu npoBeneHHi
€KCIIEPMMEHTAJIbHUX JIOCIiI)KeHb OyJI0 OpraHi3oBaHO aBTOMaTU30BaHUM 36ip Ta 00poOKy naHux. TpeTiil eTan
noJisirae B 6€31ocepeHbOMY IIPOBEAEHHI €KCIIEPUMEHTAJIbPHUX JOCIIIKEHD Ta MOOYI0Bi KIHETUYHUX 3aJIEXKHOCTEN
IpoLeCiB gerigpaTalii B yMOBax Jil €JIEKTPOMArHiTHOrO 11071 B HEpyXOMOMy wapi. OTpuMaHi pe3ysibTaTul JaloTh
IIPaBO CTBEP/KYBaTH, 1110 TEXHOJIOTII aJpeCHOI IOCTaBKU eHeprii 6e3rnocepesHbo [0 BOJIOTU B CUPOBUHI
IIPU3BOJSATH [0 CYyTTEBOI iHTeHcu(iKallii BosoropupaneHHs. [TocTifiHe 3HaueHHS IBUAKOCTI CyLIiHHS 30€epiraeTbCst
ax 10 15% BOJIOTOBMICTY, IIO € CYTTEBOIO IIEPEBArol0 Hal, TPAAULIITHUMU TEXHOJIOTISIMU CyLIiHHS. B pe3ysbTati
00po0OKY 6a3u JaHux 6yJia OTpMMaHa MOZEJb 3 y3araJlbHeHUMHU 3MiHHUMH, 110 JA0Th 3MOTY PO3PaxOByBaTH
KaMeEpHi eJIEKTPOLVMHAMIYHI arapaTu 14 gerigparalii HeHbIOTOHIBCbKUX PiJIUH 3 TOYHICTIO B +8%. Pe3ysnbTaTtoM
YETBEPTOTO €Tally 0yB CKOHCTPYHOBaHUI CTPIiUKOBUI €JIEKTPOJMHAMIYHMI anapat [jisl Aerigparaii
HEHBIOTOHIBCHKUX PifgvH. EKCIIEpMMEHTAIbHI JOCIIKEHHS KIHETUKY IPOLLECY 3HEBOJAHEHHS Y PyXOMOMY LIapi
MaJiv JOCUTb MTO3UTUBHUI XapaKTep 3a PaXyHOK 6e3rocepeiHboi B3aeMoii iHppauepBOHOTO I10J1s1 3 BOJIOT0I0
Xap4yoBOi CUPOBUHHU. B pe3ysbTati 06poOKu 6a3u JaHux OyJsia OTpUMaHa MOJEJb 3 y3araJbHeHUMU 3MiHHUMU. [1pu
nepeBiplii MOZEJi Ha aIEKBATHICTD Ta MOPiBHSIHHI OTPMMAaHUX PO3PaXYHKOBUX Ta €EKCIIEPUMEHTAIbHUX JAHUX
BU3HAYEHO, 1110 OTPMMAaHa KpUTepiasbHa MOJIEJb BifIlIOBiIa€ €KCIIEPUMEHTAIbHUM IAHUM 3 BillMiHHICTIO B +7%. 151
BH3HAUYEHHS €Hepro—eKOHOMIYHOTo e(eKTy BiJ BAKOPMCTaHHS iHHOBAL[iiHMX T€XHOJIOTIH B [Ipoliecax 3HEBOLHEHHS
Xap4yoBOi CUPOBUHU 0yJjia 3alIpONIOHOBAHA METOOJIOTIS IOPiBHSHHS €HeProepeKTUBHOCTI €JIeKTPOTEXHOJIOTIN Ta
TEIJIOTEXHOJIOTiN. 3aBIsSKY aHali3y KOHBEPCIill eHeprii 6yy10 10BeJEeHO, 10 3aJTy4€HHSsI €JIeKTPOMArHiTHOro
OIIPOMiHEHHS [J1s1 BUpillleHHs Ipo6sieM paerigparauii ninsuinye eHepretuyHuil KK Big 5%. KoHcTpykiis
CTPIYKOBOTIO €JIEKTPOAUHAMIYHOIO anapary [ gerigparauil HeHbIOTOHIBCbKUX PifiMH YCIIIIHO IIPOMILIIA
BHpo6HNYi Bunpo6ysaHHs Ha [IpAT «ENNI FOODS». OTpumaHi pe3ysbTaT 6yJIu IO3UTUBHO OLIiHEHi

[IpeJCTaBHUKAaMU BUPOOHUIITBA.

2. The issue of food security is perhaps the most important among all the tasks and obstacles that arise before each
country and humanity as a whole. The lack or complete absence of food eliminates any problems in other areas of
human activity and encourages it to solve this task. However, it would be correct to solve all issues in a complex,
since they have direct connections between themselves, through which they influence each other. On a global
scale, such problems include world crises in the field of ecology, energy, economics, etc. In general, they are
conditional and depend on the activities of society. But there are also unconditional problems that are based on
physical laws and consist in the specifics of the methods of processing food raw materials and its properties. These
can safely include the problem of dehydration of non-Newtonian food liquids. Such liquids are fruit and vegetable
purees, tomato paste, etc. At the same time, such objects can also be obtained from food waste, which poses a
serious threat to the environment. Traditional methods of food waste disposal consist in their burial in landfills,
incineration, bioprocessing or use as animal feed. For the most part, such manipulations lead to a deterioration of



the environmental situation and the loss of valuable nutritional potential of secondary raw material. Accordingly,
the work proposes to use this raw material for the production of new food products, which will allow the
implementation of the concept of waste-free production, which in turn will have a significant positive impact on
ensuring food security and overcoming the above-mentioned crises in the complex. When organizing the
dehydration processes of non-Newtonian liquids in food production, convective or conductive dryers are usually
used. This is explained by the simplicity of the designs and organization of processes, however, the resource and
energy efficiency of such methods is extremely low. It is assumed that the organization of direct energy delivery to
the product or even to the moisture without the use of an intermediate coolant, through the interaction of
electromagnetic radiation of the infrared range, will significantly reduce energy consumption and the duration of
the dehydration process without harming the structure and quality of the raw material. At the second stage, a
scientific and technical hypothesis was formulated. Analytical modeling of dehydration processes under conditions
of an electromagnetic field of the IR range was carried out. As a result, experimental modeling tasks were formed,
the main of which were the manufacture of innovative devices for dehydration of non-Newtonian liquids of
periodic and continuous action, conducting comprehensive experimental studies of the key parameters influence
on the kinetics and energetics of dehydration processes and processing the database in the form of models. When
conducting experimental studies, automated data collection and processing was organized. The third stage
consists of direct experimental research and construction of kinetic dependences of dehydration processes under
the action of an electromagnetic field in a fixed layer. The results obtained give the right to assert that
technologies of targeted energy delivery directly to moisture in raw material lead to a significant intensification of
moisture removal. The constant value of the drying rate is maintained up to 15% of the moisture content, which is
a significant advantage over traditional drying technologies. As a result of database processing, a model with
generalized variables was obtained, which allows calculating chamber electrodynamic devices for dehydration of
non-Newtonian liquids with an accuracy of +8%. The result of the fourth stage was the construction of a belt
electrodynamic device for dehydration of non-Newtonian liquids. Experimental studies of the kinetics of the
dehydration process in a moving layer were quite positive due to the direct interaction of the infrared field with
the moisture of food raw materials. As a result of database processing, a model with generalized variables was
obtained. When checking the model for adequacy and comparing the obtained calculated and experimental data, it
was determined that the obtained criterion model corresponds to the experimental data with a difference of +7%.
To determine the energy-economic effect of using innovative technologies in the processes of dehydration of food
raw materials, a methodology for comparing the energy efficiency of electrical technologies and thermal
technologies was proposed. It was proven that the use of electromagnetic radiation to solve dehydration problems
increases energy efficiency by 5%. The design of a belt electrodynamic apparatus for dehydration of non-
Newtonian liquids successfully passed production tests at PrJSC "ENNI FOODS". The results obtained were
positively assessed by representatives of the production.
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InenTudikarop ROR:

VIII. 3aKkJIl04Hi BiZOMOCTi

Bnacue Ipizeume Im'st ITo-6aTbKOBI Besbax Irop Biraniiopu

TOJIOBH pagu

Biacue IIpisBume Im's I1o-6aThKOBI Beabax Irop Biraniiosuy

rOJIOBYIOYOTO Ha 3aciJaHHi

BignoBigasibHuUI 3a MiATOTOBKY Kpymina I.B.

00JIIKOBHX JOKYMEHTIB

Peectparop YkpIHTEI



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




