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Pegpepam. Ocobviii unmepec npeocmasgisem nepepadomrda NPoOYKMOS8 CelbCKOXO3AUCMEEHHO20 NPOU3800Cm8a
PACMUMENbHO20 U JHCUBOMHO20 NPOUCXONCOEHUS. 0BOWHbIC U (DPYKMOBbIE COKU, MOJOYHbIE CbIBOPOMKU,
Kapmo@envbublil COK, GIANCHBIE U YEIANICHEHHbIE KOPMA U Opyeue, KOmopble OMHOCAMCS K OP2AHUYECKUM OUCHEPCHBIM
euopocucmemam. Ippekmusnocms nepepabomru OaHHbIX Cped MOICHO NOGLICUMb NYMEM NPONYCKAHUS Yepe3 HUX
anekmpuyeckoeo moxa. (Leav ucciedosanus) Onucame Mexanuzm mepmuyecko2o Oeticmeaust INeKMpuUIecKo2o moka Ha
opeanudeckue OUCHEPCHble 2UOPOCUCHEMbl HA npumepe MONOUHOU CblBOPOMKU, GbIACHUMb DONb MEPMUUECKO20
gaxmopa 6 pezynupyowem Oeticmseuu moka. (Mamepuanst u memoowt) Paccmompenu opeanuueckuii KOALOUOHbIU
PACmEOp YRPOWEHHO, KaKk 08YX(hasHylo OUCHEPCHYIO CUCmeMY, 8 KOMOPOU OUCREPCHOL (Pa30il GbICMYRAION MOLEKY bl
benka, a OucnepcHou cpedoll — OCMANbHAA YAcmb KOLIouoOHou cucmemvl. Cocmagunu 015 GbIACHEHUS POU
mepmuiecKo2o (hakmopa 8 peyiupyloujem Oeticmeuu moKa dJ1eKmpudecKkyio cxemy 3amewenust ¢ppazmenma cpeovl ¢
oenxamu. (Pezynomamul u 06cyscoenue) Yemanosunu, umo dneKmpuieckas cxema 3ameuenus cpeovl ¢ 6eIKosblmu
MONEKYIAMU NO360IULA  GLIMUCIUMb NAPAMEmpPbl 00pabomKu KOIIOUOHBIX pacmeopos. [loxasanu no umoeam
NPOBEOEHHBIX pACYemos, 4Mo npu 00pabomKe SIEKMPUYECKUM MOKOM HOOOOHBIX KOLIOUOHBIX pPACMEOPO8 8
pesyibmanie NPIMO20 U3DUPAMENbHO20 MEPMUHECKO20 B030€UCmBUsl MOKA meMnepamypa 0OenKkosblx MONeKyl
npesvluiaem cpedniorn memnepamypy oxkpyicarouezo npodykma ne 6onee yem na 10 epadycos Lenvcus. Onpedenunu,
umo mepmuieckoe Oelucmeue MoKa CLyICUN GANICHLIM QAKMopoMm 6030elicmeus Ha KOLLOUOHble PACMBOPbl, 0OHAKO
nogvluleHUe memnepamypuvl geoem K y8eiudeHuio 3Hepeo3ampam npu d1ekmpoodopabomke OauHwvix cped. (Bbvisoowvt)
Tlpueenu mexanusm mepmuueckozo 0elucmsus INEeKMpUIecko20 moKa Ha Opeanuyeckue OUCnepcHble 2UOPOCUCTHEMb] —
MOJIOUHYIO CbI8OPOMKY. Bublseunu, umo noiyyennvle pe3yibmamysl HeoOXo0umbl Oiisk MOOEIUPOBAHUSL INEKMPUUECKUX U
MeMnepamypHulX  noiel, KOMopvle ONpedensiiom pAGHOMEPHOCMb U KA4ecmgo 06pabomku mamepuana.
Koncmamuposanu, umo mooeiuposanie pejicumos 1ekmpooopabomry KOLIOUOHbIX PACHIBOPO8 NO3GOJUM CHUUND
memnepamypy cpeovl U, cle008amenbHO, IHEP2OEMKOCTb NPOYeccd, ONMUMUZUPOBAMb HeMeniossie Gakmopsl npu
KOA2YIAYUYU KOJLIOUOHBIX PACTBOPO8.

Kniouesvie cnosa: opeanuueckue oucnepchvie cuOpOCUCMEMbl, MOAOUHAS CLIBOPOMKA, MOIEKYIbl DEIKA, MEXAHUIM
MEPMUYECK020 0eticmauUst IAeKMpUiecko20 moka.
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Abstract. Of particular interest is the processing of agricultural products of plant and animal origin: vegetable and
fruit juices, milk serums, potato juice, moist and moistened feeds and others that belong to organic dispersed hydraulic
systems. The efficiency of processing these media can be improved by passing an electric current through them.
(Research purpose) The research purpose is describing the mechanism of the thermal effect of electric current on
organic dispersed hydraulic systems on the example of whey, searching for the role of the thermal factor in the
regulating action of the current. (Materials and methods) Considered an organic colloidal solution simplistically as
a two-phase dispersed system in which protein molecules act as a dispersed phase, and the rest of the colloidal system
acts as a dispersed medium. In order to clarify the role of the thermal factor in the regulating action of the current,
an electrical circuit for the replacement of a fragment of a medium with proteins was compiled. (Results and
discussion) It was established that the electrical circuit of the substitution of the medium with protein molecules



allowed calculating the processing parameters of colloidal solutions. Based on the results of the calculations carried
out, it was shown that when such colloidal solutions are treated with electric current as a result of direct selective
thermal action of the current, the temperature of protein molecules exceeds the average tempera-ture of the
surrounding product by no more than 10 degrees Celsius. It was determined that the thermal effect of the current is
an important factor in influencing colloidal solutions, however, an increase in temperature leads to an increase in
energy consumption during electrical processing of these media. (Conclusions) The mechanism of the thermal effect
of electric current on organic dispersed hydraulic systems — whey — was given. It was revealed that the obtained
results are necessary for modeling electric and temperature fields that determine the uniformity and quality of
material processing. It was stated that modeling the modes of electrical treatment of colloidal solutions will reduce
the temperature of the medium and, consequently, the energy intensity of the process, optimize non-thermal factors
during coagulation of colloidal solutions.

Keywords: organic dispersed hydraulic systems, milk whey, protein molecules, mechanism of thermal effect of electric
current.
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Pepepam. Bepmuxanvnas ¢pepma npeocmasisem coOOU 3aKpulmylo cucmemy, KOMOpAas Xapaxkmepuzyemcs
MAKCUMATLHO OA20NPUSIMHBIM KIUMAMOM NPU MUHUMATLHOM 63AUMOOCUCMEUU ¢ GHeUHell OKPYICaiowell cpedoll.
OnmumanvHulil.  MUKDOKIUMAM — 6ePMUKAILHBIX — (pepMm  oaem  CMmAaOuibHoe HpoOU3800CME0  CyXOu  Maccol
CENbCKOXO3ANUCMBEHHBIX KYAbMYP 6 omaudue om menauy. B Oonee evicokux wupomax 0ns obozpesa menauy
mpebyemcs Ooavule 21eKmpodnepeul, yem 0as oceewjenus. Ochoenas 3aoaua Onsl pacuiupenus 2eoepaguu no
UCCIe008AHUIO BEPIMUKATILHLIX (hepM — onpedeneHue ONMUMATbHBIX NAPAMEMPO8 U PedCUMO8 pabomol cucmem
oceewenUsl ¢ Yeablo MUHUMUSAYUYU 3aMpam >JeKmMpOIHepISuUu npu npouzsoocmee eOuHuybl npooykyuu. (Lleaw
uccne0oganus) Beinoanums 0630p Muposvix UcCie0o8aHuil N0 ONMUMATLHBIM RAPAMEMPAam U pexcumam pabonol
cucmembl  oceewenusi 8epmuKanvbiblx  epm. (Mamepuaner u memoowt) Ilpoananruzupoeanu 3apybesichvie
UCCe008anUs NO UCHOIb308AHUI0 UCKYCCMBEHHbIX UCMOYHUKO8 C8EMA 8 pACMeHUuesoocmse 0 MAKCUMATbHO2O0
nPpoOU3BOOCMEA NpPU MUHUMATLHLIX 3AMPAMAX Ha NOKYNHYI0 daekmposnepeuto. (Pezynomamer u obcyscoenue)
THoxazanu, umo npu oaumenrbHOM Gomonepuode U HeBbLICOKUX YPOBHAX NIOMHOCMU HOMOCUHMEMULECKO20
Gomonno20 nomoxa 6 pamKax pagHo2o OHeEHO20 UHMEPBANd ceema 0oiee IPPEeKMUSHO UCHOIL3YEemCs C8em U
anexmpuyeckas dHepeus. (Bvisoovl) Beiasuiu no pesyibmamam 0030pa MUupoevix UCCIe008aHUL, YMO 075
00CmuUdICeHUsl pACmenusMU HauboIbel Maccol U MUHUMALbHLIX 3amMpam epemMeHu Npu blpawjuéanuy caiamd,
basunuka, Mukposzenenu Heobxooum ¢omonepuod 16 uacos 6 Oenv. Onpedenunu, 4mo NIOMHOCMb
Gomocunmemuyecko2o NOMOKA QHOMOHOE MUHUMALLHO OOCMAMOYHA NpU Gbipawjueanuu mukposeienu — 100
MUKPOMONb HA K8AOPAMHBIN MEMp 8 CYMKU (CReKmp CUHULL. KpacHbiil:0anbHull KpacHwlll ceem B:R:FR = 20:70:10),
y canama — 200 MUKpOMONbL HA KEAOPAMHbIL Memp 6 CymKu (KpacHo-cututi ceem R:B = 70:30 u mennwiii benviii ceem
B:G:R:FR = 8:30:51:11 coomseemcmeenno), y 6asuruxka — 250 MUKpomonvb Ha KEAOpAMHbIL Memp 6 CYMKU
(cunuti:xpacuwlil:danrbHull kpackvitl ceem B:R:FR = 10:80:10).

Knroueevie cnosa: cnekmp, uHmeHCU8HOCMb c8emd, pomonepuoo, 6UOMAacca, 1eKmpoIHePIUs.
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Abstract. The vertical farm is a closed system, which is characterized by the most favorable climate with minimal
interaction with the external environment. The optimal microclimate of vertical farms provides stable production of
dry mass of crops, unlike greenhouses. At higher latitudes, heating greenhouses requires more electricity than
lighting. The main task for expanding the geography of the study of vertical farms is to determine the optimal
parameters and operating modes of lighting systems in order to minimize the cost of electricity in the production of a
unit of production. (Research purpose) The research purpose is reviewing the world research on the optimal
parameters and modes of the lighting system of vertical farms. (Materials and methods) Analyzed foreign studies on
the use of artificial light sources in crop production for maximum production at minimum cost of purchased electricity.
(Results and discussion) It has been shown that with a long photoperiod and low levels of photosynthetic photon flux
density, light and electrical energy are used more efficiently within an equal daylight interval. (Conclusions) Based
on the results of a review of world studies, it was revealed that a photoperiod of 16 hours a day is necessary for plants
to achieve the greatest mass and minimum time spent when growing lettuce, basil, and microgreens. It was determined
that the density of photosynthetic photon flux is minimally sufficient when growing microgreens — 100 micromoles
per square meter per day (spectrum blue:red:far red light B:R:FR = 20:70:10), lettuce — 200 micromoles per square
meter per day (red-blue light R:B = 70:30 and warm white light B:G:R:FR = 8:30:51:11, respectively), the basil has
250 micromoles per square meter per day (blue:red:high red light B:R:FR = 10:80:10).

Keywords: spectrum, light intensity, photoperiod, biomass, electric power.
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Pe([)epam. 3adauu na smane NAAHUPO6AHUA U IKCniryamayuu cucmem 3ﬂ€KWlp0(JHCl6DfC€Hu}l C6A3AHbL C pacdemom napamempoes
PeNCUMO8 UX p(l60mbl. Hpu MACCOBOM xapakmepe makKkux CIHOMNCHbIX pacdemos UX 6blNOJHEHUE 603MONCHO JUlb C NOMOWbIO
coomeemcmeyrowux npocpamMmHo-ebl4UCiumelbHoblx cpedcme, mo ecmb C UCNOIb308AHUEM 3/l€Kmp0HHO-6bllluC/lumeJleOZZ
MAawUuHsl. (Ue]lb MCCJIE()OGQHM}Z) Obocnosamv aneopumm IK6UBAIEHMuposanus cucmem 3]l€Kmp0CHa6.?fC€Hu}l WU UX OMOETbHbLX
yuacmkoe Kaxk COCMAsHOU yacmu KoMmniexcd aneopummos pacdema I1€KMpU4ecKux Cucmem. (Mamepuaﬂbl u M@mD()bl)
HOKQS’CIJZM, umo 6 HacmoAawee 6pemMA  NoAeNAemcsa MHO020 CeNbCKOXO035UCMBEHHIX nompe6umeﬂeﬁ, nepepuieobl 6



INEKMPOCHADICEHUU KOMOPBIX NPUBOOAM K 3HAUUMENbHOMY YuiepOy, 8 C6A3u ¢ ImumM Noay4aiom éce 0oabulee npuMeHeHue
3AMKHYmblE  CUCTEMbL  DIEKMPOCHAOICEHUs, MAK KAK G03pacmaiom mpebosanusi K HadedjcHocmuy, becnepebotinocmu
INEKMPOCHADICEHUSL U K KAYecmay NOCMAGIAeMOll dleKmpodIHepeuu Kk nompeoumenio. Onpedenuay, 4mo pacyem 3amMKHymuix
cucmem CloJCHee DPA3OMKHYmMbIX. Bbviagunu, umo npu pewlenuu wupoxozo Kpyea 3a0ay, CEA3AHHLIX C CO30GHUEM U
MoOepHu3ayuetl cucmem NeKMpOCHADICEHUS, BO3HUKAEN He0OX0OUMOCMb 8 YIPOWEHUY CUCTeM WU UX OMOeTbHbIX YUACKO8.
(Pesynomamur u obcyacoenue) Chopmynuposanu npaguno SKEUSANLEHMUPOBAHUS U NPUBETU CHOCODbL pacyema SKEUBATEHINHbIX
CONPOMUGTEHUL U DNEKMPOOBUICYWell CUlbl NPeodPA3YeMbIX YUACMKOE CXeM 3aMeujeHus], Ymo Odem YNpoujeHue cxemvl U
ycKopaem npoyecc paciema U GHATU3A PeXHCUMO8 cucmem dnekmpocHabicenus. (Bvigodwsy) Ycmanosunu, yumo 8 ocHoge
NPeOIOINCEHHO20 ANCOPUMMA IKEUBANCHMUPOBAHUS IedCam YHUBEPCATbHbIE DOPMYIbl PACHemd COOCMBEHHBIX U B3AUMHBIX
conpomuenerutl, Komopbvle panee NOLYYeHvl AsMopamu Oas UCNONb308AHUA 8 3A0auax pacyema YCmaHOSUBUUXCS PeHCUMOB
cucmem anekmpocradcenus. Konemamuposanu, 4mo aneopumm paciema maxaice npumMenum 0 IKGUBANEHMUPOBAHUS CXeM
NPAMOU U 0OPAMHOLL NOCTIe008AMENLHOCIY NPU pacteme MOKO8 HeCUMMEMPUYHbIX KOPOMKUX 3AMBIKAHUL U HpU aHATU3e
OUHAMUYECKOU YCIMOUMUBOCTU INEKMPOIHEPLEMULECKUX CUCTNEM.

Knroueevie cnosa: snekmpochabiicenue, aneopumm pacyemd, cobCmeeHHble U 63AUMHbIE CONPOMUBTEHUS,
IKEUBATIEHMUPOBAHUE.
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Abstract. The tasks at the stage of planning and operation of power supply systems are related to the calculation of
the parameters of their operation modes. With the massive nature of such complex calculations, their execution is
possible only with the help of appropriate software and computing tools, that is, using an electronic computer.
(Research purpose) The research purpose is to substantiate the algorithm of equivalence of power supply systems or
their individual sections as an integral part of the algorithms complex for calculating electrical systems. (Materials
and methods) It has been shown that at present there are many agricultural consumers, interruptions in the power
supply of which lead to significant damage, in this regard, closed power supply systems are becoming increasingly
used, as the requirements for reliability, uninterrupted power supply and the quality of electricity supplied to the
consumer are increasing. It was determined that the calculation of closed systems is more complicated than open
ones. It was revealed that when solving a wide range of tasks related to the creation and modernization of power
supply systems, there is a need to simplify the systems or their individual sections. (Results and discussion) The
equivalence rule was formed and methods for calculating equivalent resistances and electromotive force of the
converted sections of the replacement circuits were given, which simplifies the circuit and accelerates the process of
calculating and analyzing the modes of power supply systems. (Conclusions) It was established that the proposed
equivalence algorithm is based on universal formulas for calculating intrinsic and mutual resistances, which were
previously obtained by the authors for use in problems of calculating steady-state modes of power supply systems. It
was stated that the calculation algorithm is also applicable for the equivalence of forward and reverse sequence
circuits in the calculation of currents of asymmetric short circuits and in the analysis of the dynamic stability of
electric power systems.

Keywords: power supply, calculation algorithm, intrinsic and mutual resistances, equivalence.
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Pegpepam. Bpems éoccmanogienus npu omxasax aunuil snekmponepeoadu 0,4 kunosonem, docmueaiowee om 1,88
00 5,33 uacos, neonpagdanno enuko. bonvuuue 3nauenus npeoHamepenHvix (Naano6vlx) omkaoyenutl (0o 13,6
4acos) u KoIuYecmeo npeoHamepeHHblx omkaroyeHutl (om 5,2 00 13,8 200—1 na 100 km) noxazvlearom akmyaibHOCHb
noucka pewenui no ux cokpaujeruio. OOHUM U3 peuwenut  SMom Cyuae Modicem Oblmb COBMECTNHOE UCNOIb306AHUE
Cpeocms CeKYUOHUPOBAHUS U pe3epBUPOBANUs, MOHUMOPUHSA U MOOUNbHLIX dHepeemuyeckux niam@opm. B
Hacmosujee epemsi IMom 80NPOC He ucciedosarn 6 noanou mepe. (Lleav uccaeoosanus) Obocnosams cosmecmuoe
npuMeHeHue Cpeocme CEeKYUOHUPOBAHUs U MOOUNbHBIX DHEPLEMUYECKUX HAAMPOPM Osl  Pe3epeupoSanus
INEKMPOCHAbICeHUs cenbckux nompebumenei. (Mamepuanvt u memodwvt) Hcnonv3osanu 0auHvle aumepamypHo2o
0030pa 0 3HAYEHUSX 6pPEeMeHU NEPepblBo8 8 INEKMPOCHAONCEHUU NPU ABAPUIIHBIX U NIAHOBbIX OMKIIOYEHUAX 6
anexmpuyeckux cemsax 0,4 Kunogonvbm, cpedcmeax MOHUMOPUHEd, CEKYUOHUPOBAHUS U Pe3epEUPOSAHUs
INEKMPOCHADICEHUSL CeNbCKUX nompebumenei. IIpumenuny Memoo CumyayoHHO20 MOOEIUPOBAHUS OISl GbIAGLEHUS
0CcobeHHOCmEl COBMECMHO20 NPUMEHEHUSI CPEOCE CEKYUOHUPOBAHUS U MOOUTbHBIX IHEPLeMUUecKux niameopm
01 pe3ep8upoB8aHus dNeKmpoCHAbICeHUs cebCKux nompebumeneu. (Pezyiemamer u obcyscoenue) Bvinonnuau
CUMYAYUOHHOE MOOEIUPOBAHUE PEe3ePBUPOBANUSL IJIEKMPOCHAOICEHUsT nompebumenei ¢ NOMOWbIO MOOUTLHBIX
IHepeemu4ecKux niame@opm 6e3 IoKanu3ayuu U ¢ J1OKAIU3AyUel yuacmro8 JUHULL S1eKmponepeoaiu cpedCmeamu
CEKYUOHUPOBAHUS U PE3EPBUPOBAHUSL, NOKA3ABUIEEe AKMYATbHOCTNG MEMOOd COBMECHO20 UCNOIb308ANHUSL CPEOCE
CEeKYUOHUPOBAHUsL, ~ MOHUMOPUHEA U  MOOUIbHBIX — DHEPLeMUYECKUX  NAAm@opm 015 pPe3epeupoBanus
INEKMPOCHAbIICEHUsT cebcKux nompebumenei. (Bvisoowvy) Iloxasanu, umo coemecmHoe npumeHeHue cpeocms
CEeKYUOHUPOBAHUsL, — MOHUMOPUHEA U  MOOUIbHBIX — DHEPLEMUYECKUX — NAAM@POpm  OAsi  pPe3epeupoBanus
INEKMPOCHADIICEHUS CENbCKUX NOmpebumeneti n0360J8em COKpAmums 8pems NIAHOBbIX U ABAPUTIHBIX NEPEPLIBOE 6
INEKMPOCHADICEHUU CENbCKUX NOmpebumenei.

Knrouesbvie cnosa: cenvckue 91eKmpuyeckue cemu, Ha0edCHOCMb deKMPOCHAOICEHUs, MODUTbHbLE IHEp2emUYecKie

niamegopmol, pesepsuposanue 2NeKMPOCHAOINCEHUS, CeKYUOHUPOBAHUE QNEKMPUYECKUX cemeil,
MYTbMUKOHMAKMHbLE KOMMYMAYUOHHbLE CUCTEMbl, MOHUMOPUHS NAPAMEMPOE PENCUMO8 PAOOMbL IJIeKMPULECKUX
cemell.
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Abstract. A significant recovery time in case of power line failures of 0.4 kilovolts, reaching from 1.88 to 5.33 hours,
is unjustified. Large values of intentional (planned) outages (up to 13.6 hours) and the number of intentional outages
(from 5.2 to 13.8 years™ per 100 km) show the urgency of finding solutions to reduce them. One of the solutions in
this case may be the joint use of partitioning and redundancy tools, monitoring and mobile energy platforms.
Currently, this issue has not been fully investigated. (Research purpose) The research purpose is justifying the joint
use of partitioning tools and mobile energy platforms for reserving electricity supply to rural consumers. (Materials
and methods) Used data from a literature review on the values of the time of interruptions in power supply during
emergency and planned outages in 0.4 kilovolt electrical networks, monitoring tools, partitioning and reserving power
supply to rural consumers. The method of situational modeling was applied to identify the features of the joint use of
partitioning tools and mobile energy platforms for reserving electricity supply to rural consumers. (Results and
discussion) We performed situational modeling of reserving power supply to consumers using mobile power platforms
without localization and with localization of sections of power lines by means of partitioning and redundancy, which
showed the relevance of the method of sharing means of partitioning, monitoring and mobile power platforms for
reserving power supply to rural consumers. (Conclusions) It has been shown that the joint use of partitioning,
monitoring and mobile energy platforms for reserving power supply to rural consumers can reduce the time of
planned and emergency interruptions in power supply to rural consumers.

Keywords: rural electrical networks, power supply reliability, mobile energy platforms, power supply redundancy,
sectioning of electrical grids, multicontact switching systems, monitoring of parameters of electrical grids operation
modes.
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Pegpepam. Haubonee 3navumas ocobennocms 31eKmMpoCHADICEHUS CeTbCKOXO03AUCTNBEHHBIX nOmpebumenell 3aKuoyaemcs
8 HEpasHOMEPHOM pacnpeoenenu 1eKMmpUdeckoll Haspy3Ku no mpem asam uemvipexnpoxoonoii snexmpocemu 0,4
KUJ0BOJIbAL, HU3KASL NIOMHOCb HAZPY30K (5-15 Kunoeamm Ha K6aopammbwlil KULOMEmp) U 0X8am 60IbUUX MEPPUMOPUIL.
Ha ocnosanuu cospemennvix mpebosanutli K Kavecmey dIeKMpPOIHEPeUU U HAOEHCHOCMU  IeKMPOCHAOICCHU
CeNbCKOXO3AMUCMEEHHBIX nOmMpebumenel Haspeia HeobXo0UMOCHb MOOEPHUBAYUY CYUECMBYIOWUX U CO30AHUSL CETbCKUX
IneKmpuyeckux cemetl Ho8020 noxoaenusi. OOuH U3 6APUAHIMOG MAKUX cemell — Pe30OHAHCHAs cucmeMa nepeoayu
anexmposnepeuu. (Lenv uccredosanus) Honyuums Guzuxo-mamemamuyeckyio MoOenb Pe3OHAHCHOU CUCHEMbL C YYemOoM
WUPOKO20 bIOOPA MYICHBIX (DUSUUECKUX NAPAMEmpPOs8 Ofid NepedamoyHou (QYHKYuu u onpeoeienus napamempos
pe3onanchou cucmemvl. (Mamepuanel u memoowt) Hcnoavzoeanu sepcuro Mathematica 4.2.0.0. Yemarnoeunu, umo ece
Quzuueckue napamempul Mo2ym Ovims 3a0anvl 0 COOMBEMCMBUSA C IKCnepumenmom. (Pesynomamut u 06cyscoenue)
Paccmompenu Hosulil U0 dnekmpuyeckux cucmem 0 nepedayu dNeKmpodHepeul ¢ RPUMEHeHUEM Pe30HAHCHO20 cnocoba
nepedauu snexmposnepeuu. Ipugenu mamemamuueckyio Mooenb TUHUL NOBLIUEHHOU YACMOonmbl Ha Oaze 0OHONPOBOOHOU
JUHUY ¢ 8036paAmMOM Yepes 3emio. (Bvigoowl) Hccnedosanu odwuii npunyun pabomsl, 0CHOBHbIE KOMINOHEHMbL, 4 MAKIICE
paccuumany ieKmpuieckue xapakmepucmuru, exmouas mowpocmu, AYX, KIIJ[, ocobennocmu pabomul, eKkuouas
obpammuyio ceasb. [Iposenu cpagnenue pe3yrbmamog pacuema ¢ 0elucmayiomum 000pyoosanuem MoWHOCmbI0 nepedayit 00
8000 eamm. okazanu, umo HA OCHOBe NOLYYEHHbIX YPAGHEHUI MOJICHO NPABUILHO GbIOPAb NAPAMEMPbl PE3OHAHCHOU
JUHUY BNeKmponepedayu u npeobpaszosamenei Hanpsiicenus. Onpedenunu, 4mo NOAVYEHHAS QUIUKO-MAMEMaAmU4ecKast



MOOelb Pe30HAHCHOU 0OHONPOBOOHUKOBOU CUCTEMbL C VYEMOM WUPOKO20 8blOOPA HYICHLIX (DUIUUECKUX NAPAMEMPOs8
no360sem NOHAMb pabomy pPe30OHAHCHOU JUHUU OINEeKMPOnepeoayu u Cmpoums OnMUMUSUPOBAHHbBIE NPUEMHO-
nepeoaioujue KOMNIeKCobl 000py008aHs.

Kniouesvie cnosa: 00HONPOBOOHAS DE3OHAHCHASI CUCHEMA, Nepeodaya 9AeKmpOIHepUU, BbICOKAA HACMOmA,
nepedamounas QyuKyus, s1eKmpocHadIcerue cerbckux nompeoumereil.

Ona uutupoBaHusa: KOdepes J1.10., PowuH O.A., AnekcaHapos [.B. Matematuyeckoe moaenupoBaHue paboTbl pe3oHaHCHOM
cucTeMbl Nepefavmn aneKkTpoaHepruu // SnekmpomexHonoauu u anekmpoobopydosaHue 8 AlK. 2023. T. 70. N2(51). C. 37-41. DOI
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Abstract. The most significant feature of the power supply to agricultural consumers is the uneven distribution of the
electrical load across three phases of the 0.4 kilovolt four-wire power grid and low load density (5-15 kilowatts per
square kilometer) and coverage of large areas. Based on modern requirements for the quality of electricity and
reliability of power supply to agricultural consumers, there is a need to modernize existing and create a new generation
of rural electric grid. One of the variants of such grid is a resonant power transmission system. (Research purpose)
The research object is a physical and mathematical model of a resonant system, taking into account a wide selection
of the necessary physical parameters for the transfer function, the research purpose is determining the parameters of
the resonant system. (Materials and methods) Used Mathematica version 4.2.0.0. It was established that all physical
parameters can be set in accordance with the experiment. (Results and discussion) A new type of electrical systems for
electric power transmission with the use of a resonant method of electric power transmission was considered. A
mathematical model of a high-frequency line based on a single-wire line with a return through the ground was given.
(Conclusions) We investigated the general principle of operation, the main components, and also calculated electrical
characteristics, including power, frequency response, efficiency, features of operation, including wireless
communication. The calculation results were compared with the existing equipment with a transmission power of up
to 8000 watts. It was shown that on the basis of the obtained equations, it is possible to correctly select the parameters
of the resonant power transmission line and voltage converters. It was determined that the obtained physical and
mathematical model of a resonant single-conductor system, taking into account a wide selection of the necessary
physical parameters, makes it possible to understand the operation of a resonant power transmission line and build
optimized receiving and transmitting equipment complexes.

Keywords: single-wire resonant system, electric power transmission, high frequency, transfer function, power supply
to rural consumers.
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Pegpepam. Buinonnen aumepamyphuiii 0030p, NOKA3AGWUI CMeweHUe aKyeHmos yugposou mpanchopmayuu
INEKMPOIHEP2EMUKYU HA pa3eumue cnocobos u cpeocms aemomMamuzayuu cerbekux dnexmpuyeckux cemei 0,4-10
kunogonvm. Iloxazano, 4umo axmyaivbHoe HANPAsNIeHUe AGMOMAMU3AYUY CENbCKUX DNEKMPUUECKUX cemell — pa3gumue
cpeocme ux CeKyuoHUpOBAHUSL U PE3ePBUPOBAHUS, 6 MOM Yucie cO30aHue OMHOCUMENbHO HeAOpoUX YCMpOoUucme
CEKYUOHUPOBAHUSL — OelleHust TUHUL dNieKmponepedayu Ha yuacmiu. [Ipumenenue smux ycmpoticme mpedyem co30anus
MemoOuK 8b100pa Mecm ux yCmanosKu 6 snekmpudeckux cemsax. (Llenv uccredosanus) Paspabomams memoouxy évibopa
Mecm YCMAaHOBKY YCMPOUCmE OelleHust dliekmpudeckol cemu Ha yuacmiu. (Mamepuanet u memoowt) IIpoananusuposanu
JumepamypHvle UCMOYHUKU, CYWecmeylowjie MemoouKu 6vbl00pa Mecm YCMAHOSKU CPeOCMmE CEeKYUOHUPOBAHUSL.
Hcnonvzoeanu odwenayunvie Memoobl, Memoobl meopuu HadelCHoCmu, dnekmpomexuuku. (Pezynomamot u 0o6cyocoenue)
Ipeonosicunu sapuanmol Mecm pasmewerus yCmpoucme OeneHus d1eKmpuieckoll cemu 6 3a6UCUMOCHU OM HAZHAYEeHUs
ux npumenenusi. Ilpusenu kpumepuu 6bl00pa Mecn YCMAHOBKU YCIMPOLCME OeNeHUsl JIeKMPUYecKoll cenu, K KOMopulm
omuecnu obecnedenue 3auUIeHHOCIU TUHUY dIeKMponepedayu om yOaieHHbX KOPOMKUX 3AMbIKAHULL, 6 NEPEYIo ouepedb
00HOGA3HBIX, NOGbIUEHUE HAOEHCHOCIU INEKMPOCHADICEHUsT nompedumenetl, HeOONyueHue 6vix00d OMKIOHEHUs
HanpaxceHus 3a oonycmumvle npedenvl. IIpedcmasunu memoouxy vl6opa Mecm YCMAHOBKU YCMPOUCME OejleHUs
INEKMPUYECKOll cemu N0 NPeOLoNCeHHLIM Kpumepusim. (Bvigoost) Bulseunu, umo 01 paouaibHulX U paoudibHbIX
OmMnaUKamy INEKMPUYECKUX cemell OCHOGHBIM Kpumepuem @vicmynaem obecneyenue 3auutyeHHOCIY YOaieHHbIX
KOPOMKUX 3AMbIKAHUL, a OONOIHUMENbHbIM — NOBbIULEHUE HAOENHCHOCHU d1ekmpocHabicenus. Tlokazamu, umo 01s
KONbYeBbIX cemeil OCHOBHOU — Kpumepuil HeOOnYWeHUs 6biXx00d OMKIOHEHUs HANPSJNCEHUs 3a OONYCmuMble npedeibl
HapaeHe ¢ Kpumepuem obecnedenus 3auUUeHHOCNU Om YOAleHHbIX KOPOMKUX 3AMbIKAHUL, a Kpumepuil nosblueHUs
HAOEANCHOCY — OONOTHUMENbHbIL. YCmaHosunu, umo OKOHYAMEIbHOe MeCmoO YCMAHOSKU YCHPOUCME OeNeHUs
INEKMPUYECKOU Ceml HA YYACMKU 6 KAdCOOM Clyyde Onpedensiom ¢ y4emoM YKA3aHHbIX Kpumepues makx, 4moobl
OCHOBHbIE U3 HUX He HAPYUATUCD.

Kniouesvie cnosa: cenvckue snekmpuueckue cemu, ynpasienue Kongueypayuet, CeKyuoHUposanue neKmpudeckux
cemetl, 3aUUWEHHOCMb DNIEKMPULECKUX cemell, NOGbluleHUe HAOEHCHOCIU DJeKMPOCHAOICEHUs, YCMPOUCNEO
OeleHUsl DeKMPULECKol cemu, MemoouKa bloopa Mecm YCmMaHOBKU.
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Abstract. A literature review was carried out, which showed a shift in the emphasis of digital transformation of the electric
power industry on the development of methods and means of automation of rural electric networks of 0.4-10 kilovolts. It is
shown that the actual direction of automation of rural electric networks is the development of means of their partitioning
and redundancy, including the creation of relatively inexpensive devices for partitioning — dividing power lines into sections.
The use of these devices requires the creation of methods for selecting their installation locations in electrical networks.
(Research purpose) The research purpose is developing a methodology for locating the installations for sectioning the



electrical grid. (Materials and methods) Analyzed literature sources, existing methods for selecting installation sites for
partitioning tools. We used general scientific methods, methods of reliability theory, electrical engineering. (Results and
discussion) Suggested options for the placement of devices for dividing the electrical network, depending on the purpose of
their use. The criteria for choosing the installation locations of the electrical network division devices were given, which
included ensuring the protection of the power transmission line from remote short circuits, primarily single-phase,
increasing the reliability of power supply to consumers, preventing voltage deviation from exceeding permissible limits.
Presented a methodology for selecting the installation locations of electrical network division devices according to the
proposed criteria. (Conclusions) It was revealed that for radial and radial with soldering of electrical networks, the main
criterion is to ensure the protection of remote short circuits, and an additional one is to increase the reliability of power
supply. It has been shown that for ring networks, the main criterion is to prevent voltage deviation from exceeding
permissible limits along with the criterion of ensuring protection from remote short circuits, and the criterion for increasing
reliability is an additional one. It was established that the final place of installation of devices for dividing the electrical
network into sections in each case is determined taking into account the specified criteria so that the main ones are not
violated.

Keywords: rural electrical networks, configuration management, sectioning of electrical grid, security of electrical
grid, increasing the reliability of power supply, device for sectioning the electrical grid, method of choosing
installation sites.
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Pegpepam. [Ipedcmasnenvi pesyiomamvl UCHLIMAHUS NO OYeHKe DdHepeemuveckol dpgdexmusnocmu 2az08020
8APOUHO20 KOMJA C NPONOPYUOHALLHBIM PEe2YIUPOGAHUEM PACX00d 2a3d, KOMOPAs 3A6UCUm om OOuWux nomepsb
SHepeuu U OYeHUBAemcs KoIPPuUyueHmom noae3Ho2o Oelcmeausl, KOMopwlll YCMAHAGIUBAEMCS COOMHOUEHUEM
nonesnou cocmagusiouell duepeun K obujetl suepeuu, exaouas nomepu. (Llerv uccnedosanus) Ilposecmu
9IKCNEePUMEHMANIbHBIE UCCICO008AHUSL U NO UX PE3VAbINAMAM GbINOIHUMb AHAAU3 NOMEPb dHepeuU, onpeoeums
9Hepeemuueckue NOKA3AMen 6apoyHO20 KOMAA C HNPONOPYUOHATLHLIM PeSyIUpOoBaHueM MOWHOCIMU Npu
UCNONBL30BAHUU  MEPMOINEKMPUYECKo20 2enepamopa. (Mamepuanet u memoowt) I[lokazanu, umo OCHOBHOT
nokazamenb dPpexmusHocmu pabomuvl 2a30UCNOALIYIOWE20 BAPOUHO20 KOMAA — YOeNbHblll pACX00 dHepeuu Ha
eOUHUYY NPUSOMOBIAEMO20 KOpMA, a makdice Kodghduyuenm nonesnozo deticmeusi. Paccmompenu dséa eapuanma
onpeodenenusi KoIQpuyuenma none3Ho2o Oelicmsus pacdyemmubvlii U dKcnepumenmanvHwill. (Pezynomamor u
obcyacoenue) Ilpusenu cocmagnsiiouue nOmepb MENionmvl C UCNOTb30BAHUEM DA3IUYHBIX KO duyuenmos,
KOmMopble 8apbupyiomcst 8 WUpoOKoM OUAnd3oHe, 4mo 6iusem Ha MmouHocmv paciema. Paccuumanu ¢ nomouvio
IKCNEPUMEHMATbHBIX UCCAEO08AHUL 0OWULL PACXO0 2434 HA HAZPes COOEPIHCUMO20 8APOUHOU eMKOCHU 00 KUNEHUs. U
Pacxoo 2aza HA KOMNEHCAYUlo nomepv MENIombl U HA NOOOepICAHUe MUX020 KUNEHUs, OYEHUTU HNONe3HVIO
COCMAsNAIOWYI0 IHEP2UL HA Hazpes npodyKkma 00 Kunenusi. (Bbisoovl) Beiasunu, umo cymmapHvie nomepu meniomol
cocmasnaiom 18,1 npoyenm om obwezo pacxooa suepeuu. Onpedenunu no IKCHEPUMEHMATbHbIM OGHHbLIM 00Uje2o



pacxooa 2aza u NOAE3HO20 KOdpuyuenm noie3Ho2o Oelicmeusi Komid, Komopwii pagen 84 npoyenma.
Koncmamuposanu, umo npu noinou 3aepyske 6apouHOU eMmKocmu yoelvhvle 3ampamuvl meniomosl Ha 0,017
KUOBAMM-4AC HA KULOZPAMM MeHble, YeM npu 3azpyske komia Ha 20 npoyenmoas.

Kniouesvie cnosa: casugpuxayus, ceibckoe XO3AUCMB0, 8aAPOUHbLL KOmMe, KOIPhuyuenm noaesno2o oelicmeus,
pacxoo 2aza, RPONOPYUOHATILHOE Pe2yIUuposanue, IHep2Ust, NOmepu Mmeniomal.

Ons untnpoBanus: Lysanos A.M., Mawkos A.H., Tuxommpos [J.A. AHan13 noTepb S3HEPrUM ra3omcnosnb3yoLUM BapoYHbIM KOTIOM
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Abstract. The results of a test to assess the energy efficiency of a gas digester with proportional regulation of gas
flow, which depends on the total energy loss and is estimated by the efficiency coefficient, which is set by the ratio of
the useful component of energy to total energy, including losses, are presented. (Research purpose) The research
purpose is conducting experimental studies and to performing an analysis of energy losses, determining the energy
parameters of a digester with proportional power control when using a thermoelectric generator. (Materials and
methods) It was shown that the main indicator of the efficiency of a gas—using digester is the specific energy
consumption per unit of prepared feed, as well as the effici-ency coefficient. We considered two options for
determining the efficiency: calculated and experimental. (Results and discussion) The components of heat losses were
given using various coefficients that vary in a wide range, which affects the accuracy of the calculation. Using
experimental studies, the total gas consumption for heating the contents of the cooking container to boiling and the
gas consumption for compensating heat losses and for maintaining a quiet boil were calculated, the useful component
of energy for heating the product to boiling was estimated. (Conclusions) It was revealed that the total heat loss is
18.1 percent of the total energy consumption. Based on experimental data, the total gas consumption and the useful
efficiency of the boiler was determined, which is equal to 84 percent. It was stated that when the cooking tank is fully
loaded, the specific heat consumption is 0.017 kilowatt-hour per kilogram less than when the boiler is loaded by 20
percent.

Keywords: gasification, agriculture, digester, efficiency, gas consumption, proportional control, energy, heat loss.
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Pepepam. B nociednue oecsimunemus Habniooaemcs yseaudeHue UCnoab308aHUs 60300HOBIAEMbIX UCIOYHUKOG
OHepeUU, KOMOpble CILYHCAM OCHOGOU Ol KOHYENnyuu pAcnpeoesieHHOU 2eHepayuy, mo ecmb 00beKmos,
NPOU3BOOAUUX DTIEKMPOIHEPSUIO 8 MeCHie HAX0dcOeHus nompeobumenei. Macumabnoe snedpenue pacnpeoeneHHol
2eHepayuu Gnusem Ha NOKA3Amenu Ha0eICHOCU U YCMOUYUBOCTNU INEKMPOIHEPLEMUYECKUX CUCHIEM, 8 MOM HYUCTE
uepes CHUICEHUE NOMePb MOWHOCTU 8 HUX 3a cuyem ymenvuieHuss moxa 6 aunuax. C yuemom npocHo3068 MHO2UX
9KCNEPMos nO poCmy PACnPeOeieHHbIX IHEPLEMUYECKUX PECYPCO8 BONPOC U3YYEHUs MEMOO08 COKPAUeHUsl NOMeEPb
INEKMPUYECKOU IHEPSUU 8 PACHPEeOeTUMENbHbIX CeMmsiX, COO0ePICAWUX 60300HOGISIEMble UCHOYHUKY IHEPIUU,
axmyanen. (Lenv uccaredosanus) Onpedenums memoosvl COKpAUjeHuss NOMeps IAEKMPOIHEPSUL 8 INEKMPULECKUX
cemsx, Cooepicawux B80300HOGIAeMble  UCMOYHUKU dHepeuu. (Mamepuarot u memoowt) I[lpedcmasuiu
UHPOPMAYUOHHBLL NOUCK, BKIIOUAIOWUL 0030D UHMEPHEM-UCTNOYHUKOS U UCHOYHUKOE HAYYHOU JUMEPamypbl,
NOCBAUCHHBIX MEeMOoOaM COKPAUuleHUss NOmepb JIeKMpOdIHepeuy 6 Inekmpuueckux cemsx. (Peszyiomamul u
obcyacoenue) Hcnonvsoeanu 6 kauecmee UCMOYHUKO8 UH@oOpmayuu nouckosvie cucmemvl Yandex u Google,
HayuHvle 6a3zvl oanHvix Scopus, Web of Science u Google Scholar, snexkmponnvie 6ubnuomexu KubepJlenunka,
eLIBRARY.ru, Elsevier, Springer, IEEE Xplore. I[loxazanu, umo 6 tumepamyphviil aHaiu3 ouiiu 59 ucmoyHuKos,
Hauboee NOOXOOAWUX K memMe UCCAe008aAHUL, U3 HUX 8 UCTNOYHUKO8 UHGOpMayul npueedenbl Ha pYCCKoM A3bike, 51
— Ha auenutickom. Onpedenunu 6 xo0e UHGOPMAYUOHHO2O NOUCKA METOObl COKPAUEHUs. NOMePb INEeKMPOIHEPLUU
KaK 8 MpaouyuoOHHbIX SJIeKMPUYECKUX CemsX, maK U 6 INeKMPUYECKUX CEeMsX, COOepICAuux 80300HOsseMble
ucmounuku sHepeuu. (Bvisodwvl) Yemarnoeunu, umo paccmompennvie Memoovl, nPUCyujue mpaouyuOHHbIM Cemsim
INEKMPOCHADIICEHUS!, AKMYANbHbL U 015l cemell ¢ 60300HOGNAEMbIMU UCTOYHUKAMU SHepeuu. Buiseunu, umo
UCNONb308AHUE 80300HOGISIEMBIX UCMOYHUKO8 IHEP2UL CAMO NO cebe NO360NEN MAKICE 3HAYUMENbHO COKPAMUMb
nomepu 21eKMposHeP2UY 8 INEKMPULECKUX CEMAX 3a CUem PACnpedeneHHOU 2eHepayul.

Knroueevie cnosa: snekmpuueckue cemu, 80300HO8IAeMble UCMOUYHUKU SHEPSUU, PACHPeOeleHHAs 2eHepayus,
nomepu 21eKmposHepaul, 0030p UCTOYHUKOS TUMePAmypbl, UHPOPMAYUOHHBII NOUCK.

Ona uutupoBaHua: bonblues B.E., BuHorpagos A.B. O630p MeTO40B COKpalleHUsi NMOTEPb 3MEKTPOIHEPrUM B INEKTPUHECKUX
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Review of Methods for Reducing Power Losses in Electric Grids Containing Renewable
Energy Sources

Vadim E. Bolshev,
Ph.D.(Eng.), senior researcher;
Aleksandr V. Vinogradov,
Dr.Sc.(Eng.), associate professor, head of laboratory; e-mail: winaleksandr@gmail.com
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Abstract. In recent decades, there has been an increase in the use of renewable energy sources, which serve as the
basis for the concept of distributed generation, that is, facilities that produce electricity at the location of consumers.

The large-scale introduction of distributed generation affects the reliability and stability of electric power systems,

including by reducing power losses in them by reducing the current in the lines. Taking into account the forecasts of
many experts on the growth of distributed energy resources, the issue of studying methods for reducing electrical
energy losses in distribution grids containing renewable energy sources is relevant. (Research purpose) The research
purpose is determining methods for reducing electricity losses in electric grids containing renewable energy sources.

(Materials and methods) Presented an information search, including an overview of Internet sources and sources of
scientific literature devoted to methods of reducing electricity losses in electric grids. (Results and discussion) They
used Yandex and Google search engines, Scopus, Web of Science and Google Scholar scientific databases,

Cyberlenink electronic libraries as sources of information, eLIBRARY.ru , Elsevier, Springer, IEEE Xplore. It was
shown that the literary analysis included 59 sources most suitable for the research topic, of which 8 sources of
information are given in Russian, 51 in English. In the course of the information search, we determined methods for
reducing electricity losses both in traditional electric grids and in electric grids containing renewable energy sources.

(Conclusions) It was found out that the considered methods inherent in traditional power supply grids are also
relevant for networks with renewable energy sources. It was revealed that the use of renewable energy sources in
itself also allows to significantly reduce electricity losses in electric grids due to distributed generation.

Keywords: electric grids, renewable energy sources, distributed generation, power losses, review of literature
sources, information review.
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Pegpepam. Ilokasanu, umo moOepHU3aAyUA OOUNLHBIX YCIMAHOBOK UHMEZPUPYeMbIMU USMEPUMENbHBIMU MOOYAAMU
NOGHICUM  MEXHON02UHECKYIO OCHAWEHHOCMb U IPDEKMUBHOCb YRPAGIEHUS MOIOYHLIMU QepMamu, NO360aUm
nPOBOOUMb NEPEUUHDIIL AHATU3 NAPAMEMPO8 KAYecmed U COPMUPOSKY MOLOKA No codepicanuio scupa. (Llenv
uccnedosanusy) Onpedenumsv OCHOBHbIE MeXHUYECKUE YCA06US NOOKNIOUEHUS. UHMESPUPYEMbIX USMEPUMENbHbIX
MOOYell 8 MOOUHBLL WIAHE 00UNbHOU cucmemsl. (Mamepuanvt u memoowvt) Coz0anu IKCHEPUMEHMATbHbIL CIMEHO HA
ocHoge dounvhou cucmemul «Enouxay. JJobunuce coomeemcmsus peanbHOMy npoyeccy 00eHus 8 YClo8UsX gepmoi,
K020a NOMOK MOJOKOGO30YWHOU CMeCU NpOMeKaen 6 MONOYHOM ULIAH2e NPU HEeNONHOM U HepPAGHOMEPHOM
sanonnenuy. Ilpumenunu Oas MOOepHU3AYUU OOUTLHOU CUCEMbl UHMezpupyembvle Usmepumenvibie MOOYIU C
BHYMPEHHUM ouamempom 14 muinumempos, umo Heob6xo0umo 05 ROOKIIOUeHUs 8 MOIOYHbIe wianeu. (Pe3yrbmamut
u obcyarcoenue) Hccnedosanu mexnHuueckyio 603MOHCHOCHb NOOKAIOUEHUsL YKAZAHHO20 MOOYIISL K MpeM OnpedeieHHbIM
VUACMKAM MOIOYHO20 winaned. Paccuumanu, umoOvl OnUHA MOLOYHO20 WLAH2A MEICOY KOLIEKMOPOM U CUEeMHUUKOM
MonoKka 6vlia 00CMAMOYHOU Ol NOOKIIOUEHUs. UHMEZPUPYEeMbIX USMEPUMETbHbIX MOOVIel, a WAaHe UMel
NPOMANCEHHBIN YUACTOK 6 8EPMUKAILHOM NOA0NCeHUU. TIoOKIIOUUNY K WaH2y UHMeSpUpyemblil usmepumenbHulll
MO0yIb ¢ ukcayuel Ha 08yx xomymax. (Bwigoowl) Onpedenunu OcHo8Hbie mexHuueckue ycio8us NOOKIIOYeHUs
UHmMeZPUPYEeMbIX USMEPUMENbHBIX MOOYIel K OOUNLHOU cucmeMe: MOIOYHbIIL WAAHE ¢ 6HYMPEHHUM Juamempom 14
MULTUMEMPOG, HATUYUE GEPMUKATLHO PACNONIONCEHHO20 YHACMKA HA Hem Onunoll bonee 30 canmumempos, a maxoice
B03MOACHOCTb PUKCAYUU MOOYIISL XOMYMAMU.

Knrouesvte cnosa: monounas pepma, mawuntoe 0oeHue, MOOePHU3AYUs OOUTbHOU CUCEMbl, ONEPAMUBHBIL AHATIU3
Kauecmea MoJoKa, onpeoeiieHue CoOeplHCaAHUsL HCUPa 8 MOLOKe.

Onsa yutuposanusa: Xakumos A.P., MaskuH [O.10., WkupuH A.B., FOpouka C.C., UrHaTexko [.H. ViccnegoBaHne OCHOBHBIX TEXHUYECKMX
YCMOBWU  MOOKIOYEHUSI  UHTErpupyeMbiX WU3MepUTenbHbIX Modynenm K JownbHom cucteme /[ OnekmpomexHomoauu U
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Abstract. The paper shows that upgrading milking machines with integrated measuring modules can increase the
technological supply and dairy farm management efficiency, as well as allow for the primary analysis of quality
parameters and milk sorting according to fat content. (Research purpose) To determine the main technical conditions
for connecting integrated measuring modules to the milk hose of the milking system. (Materials and methods) For the
research purposes, an experimental stand was created based on the widespread milking system “Herringbone”. The
milk-air mixture flows in the milk hose of the experimental stand with incomplete and uneven filling, which
corresponds to the actual farm milking process. For upgrading the milking system, it is necessary to use integrated
measuring modules with a 14-millimeter internal diameter. (Results and discussion) In the experimental stand, the
technical feasibility of the integrated measuring module was studied in terms of its connecting to three specific
sections of the milk hose. The calculations were made to obtain the length of the milk hose between the collector and
the milk meter sufficient to connect integrated measuring modules, and to ensure the hose itself has an extended
section in a vertical position. An integrated measuring module was successfully connected to the hose with a two-
clamp fixation. (Conclusions) The main technical conditions determined for connecting integrated measuring modules
to the milking system are as follows: a milk hose with a 14-millimeter inner diameter, the availability of a milk hose
vertical section with the length of over 30 centimeters, and the possibility of fixing the module with clamps.
Keywords: dairy farm, machine milking, milking system upgrading, modernization, milk quality analysis, milk fat
content.
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Pegpepam. Kaccemnoe 3azpy3ounoe yCmpoucmeo ceneKyUOHHbIX CeAloK NPeOHA3HAYeHO ONd NOCIe008amenbHO20
nepemewjeHst Kaccem ¢ CeMeHHbIM MAMepuaiom K gvicesarouemy annapamy cesaxu. (Lleas uccnedosanus) Beinonnume
0030p CENeKYUOHHBIX CeANOK C KACCEMHbIM 3A2PY30YHbIM YCMPOUCMBOM ONd UX BblCeBarowux annapamos u
NPOAHANU3UPOBANb MEXHUYECKUe peweHus, npumensiemvle ¢ ycmpoticmeax. (Mamepuanvt u memoowt) IIposeau 0630p
KACCemHbIX Ces0K 015 N0CeBA PA3IUYHBIX CENbXO3KYIbMYP 8 CeNeKYul U NePBULHOM CeMEH0800CMEe C Yebl0 U3bICKAHU
apdpexmuenvix mexuuueckux pewenuti. Cpagnunu pasHvie KOHCHPYKMUGHbBIE DEUeHUs KACCEMHbIX 3a2pY304HbIX
YCmpoucms u 8blOpanu Hauboee payuoHaIbHble lemeHmbsl KoHcmpykyuu. (Pesynomamol u obcyscoenue) Buiagunu
HanpasieHue co8epuleHCME08aHUs. 8 CMOPOHY pOOOMU3AYUY KACCEMHO20 YCMPOUCcmea O 3a2pY3KU CeleKYUOHHbIX
CesnoK, nosvlualowee NPoU3BOOUMENIbHOCIb OAHHOU BCHOMOSAMENbHOU Onepayuu U Ccokpawawnujee npumeHenue
pyunozo mpyoa. Ilpednoxcunu Knaccugpurayuio Kaccemuvix 3azpy304HbIX YCMPOUCms, NPUMEHAEMbIX HA CeleKYUOHHBIX
cesikax. Cepopmynuposaru mexuuueckylo 3aayy paspabomku HO60U KOHcmpyKyuu ycmpoticmea. (Beisoowi)



Ipoananuzuposanu omevecmeaennvle u 3apybedxcHble mexHuyecKue peueHus KAcCemHulx 3a2py304HbIX YCmpoucms 0s
BbICEBAIOWUX ANNAPATNOE CENEKYUOHHBIX CESIOK, ONpeOenuu UX MexHUuecKue U MmexHoN02uYecKue ocoOeHHOCu.
Yemanosunu, umo cosepuencmeoganue kaccemnozo ycmpoiicmsa 01 3a2py3Ku CeleKYUOHHBIX CeANoK, nogvlaroujee
npoU3800UMENbHOCb OAHHOU 8CNOMO2AMENbHOU Onepayuu U coxpawjaiowee npUMeHeHue pyuHo2o mpyod, OOAHCHO
Obimb  peanu308ano 8 HANpAsieHuu pobomuzayuu npoyecca pabomvl KACCEMHO20 3d2PY30YHO20 YCMPOlicmad.
Koncmamuposanu, umo 0ns co30anus poOOMUUPOBAHHO20 KACCEMHO20 302PY30UHO20 YCMPOUCMEAd HeOoOX00UMO
paspabomams MaHUNYIAMOp, YAPAGIAEMbIIL NPOSPAMMUPY EMbIM INEKMPOHHBIM KOHMPOLNEPOM, U CUCTNEMY YIPAGLEHUS,
obecneuusarowue: nepemeujeHue Kaccem no Hanpasnaowell (Hecywetl) niacmuHe u ux nooawy K omeepcmusm O
BbICPY3KU CEMEHHO20 MAMEPUANd 6 3acpy304Hble YUTUHOPbI BbICEBAIOWUX ANNAPAMOS, NOCLe008AMENbHYI0 NO0AYY
010K08 Kaccem Ha KACCemubwlll Cmoil (8 pabouyio 30Hy); CUHXPOHU3AYUIO pabOMbl 8bICEBAIOWUX ANNAPAMO8 ¢ pAOOmOoU
3a2py30UHO20 YCMPOUCMEa.

Knroueevie cnosa: cereKyuoHHas cesankd, cemMeHO0800CMB0, NOCe8 3ePHOBbIX, Kaccemad, Kaccemuoe 3azpy304Hoe
YCmpOoUcmeo, mexHoI02UYecKull npoyecc.
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Abstract. The cassette loading device of breeding seeders is designed for sequential movement of cassettes with seed
material to the sowing apparatus of the seeder. (Research purpose) The research purpose is reviewing of breeding
seeders with a cassette loading unit for sowing machines and analyzing the technical solutions used in the devices.
(Materials and methods) Conducted a review of cassette seeders for sowing various crops in breeding and primary
seed production in order to find effective technical solutions. We compared different design solutions of cassette
loading devices and chose the most rational design elements. (Results and discussion) The direction of improvement
towards the robotization of a cassette device for loading breeding seeders was revealed, which increases the
productivity of this auxiliary operation and reduces the use of manual labor. A classification of cassette loading
devices used on breeding seeders was proposed. Formulated the technical task of developing a new device design.
(Conclusions) We analyzed domestic and foreign technical solutions of cassette loading devices for sowing machines
of breeding seeders, determined their technical and technological features. It was established that the improvement
of the cassette device for loading breeding seeders, which increases the productivity of this auxiliary operation and
reduces the use of manual labor, should be implemented in the direction of robotization of the process of operation
of the cassette loading device. It was stated that in order to create a robotic cassette loading device, it is necessary
to develop a manipulator controlled by a programmable electronic controller and a control system that ensures:
moving cassettes along a guide (carrier) plate and feeding them to the holes for unloading seed material into the
loading cylinders of sowing machines; sequential feeding of cassette blocks to a cassette table (in the working area);
synchronization of the seeding machines with the operation of the loading device.

Keywords: breeding seeder, seed production, grain sowing, cassette, cassette loading device, technological process.
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Pegpepam. 'uopoodbpabomra npucmeonvbHbix 30H CAO08bIX HACAHNCOEHUN — NePCHeKMUBHbIN CHOCOO YeHemeHUs
COpHOU pacmumensHocmu. [ KOppeKmHo2o MOOEIUPOBAHUSL NPOYECCA Pa3pyueHusi 3a0epHeNozo NIACma no4-gul
cmpyeti 600bl mpebyemcsi yCmano8umy 0agieHue Cmpyu Ha ROGEPXHOCHb NOYGbL Ol PAPYUEHUS. ee CIMPYKMYPblL U
yeHemenusi copnou pacmumenvhocmu. (Llenv uccreoosanus) Onpedenums erusnue pexircumos pabomol cmpyu 600bl
Ha OasnieHue, co30aedaemoe HA NOBEPXHOCMU NOYEbl, OJil YeHemeHus. CopHol pacmumenvHocmu. (Mamepuanvl u
Memoowt) Tlonyuunu Oantsie 0151 UCCIE008AHUSL C NOMOULIO PA3PADOMAHHO20 CIMEHOA GbIAGNICHUS CULbL OeUCmEUs]
cmpyu, KOmMOpbIll COCMOUM U3 6eco8oll Niam@opmvl ¢ KOHmelHepom 015 00pasyo8 3a0epHeNol Nouebi.
Hcnonvzosanu annapam 6bicoxko2o 0asnenus ¢ maxcumanvivim oasienuem 140 mecanackaib, MaKcumaibHulil pacxoo
360 rumpos 6 wac. Boinoanunu ucciedosanusi npu ciedyiouux pexcumax pabomul. conio « Typbogpesza» na evicome
om nogepxnocmu nougwl 3, 5, 10 canmumempos, 015 KaxncoOoU 8biCOMbL pACCMaAmMpuUeacs yeou Hakinona 0,45 epadycos
K HOpMANU NOGEPXHOCMU NOYEbl, CONNO C WIOCKOU cmpyell HA Gblcome om nogepxnocmu nouysvl 3, 5, 10
Canmumempos, Oiisk Kajicool GblCOmMbl paccMampugancs yeon Haxiona 0,45 zpadycos k Hopmanu nosepxuocmu
NOUBbL, CONNO C NPEONONCEHHOU KOHCMPYKYUell NIOCKOU cmpyu 8 mypbogpese Ha gbicome 0m NOGEPXHOCU NOYEbL
3, 5, 10 cammumempos, Ona Kaxcoou evicomwvl paccmampugaics yeon Hakiowa 0,45 epadycoe k Hopmanu
nogepxnocmu nouswl. (Pesynomamut u 06cyscoenue) [lonyuunu 3a6UcuMoOCcms 0asienus Cmpyu 800bl Ha HOBEPXHOCHIb
HOUBbL OM BLICOMbL PACTIONONCEHUSL POPCYHKU OISl BCEX PACCMAMPUBAEMBIX UAOE (DOPCYHOK U PENCUMO8 PAOOMbL.
(Bvi6o0wt) Koncmamuposanu, umo ¢popcyHka npediodceHHOU KOHCMPYKYUul no3eoasem cozoams oasnenue 6 1,9-2,8
pasa 6onvbuie, YeM npu UCNONb308AHUU CMAHOAPMHOU NAOCKOU (QOPCYHKU, NPU IMOM VECIUYUBAEHCs WUPUHA
saxeama paboyezo opeana 6 1,3 paza no cpasnenuio ¢ mypboghpesou, s3mo daem 603MONCHOCHb 00OUBAMBCS
HeobX00UMO020 Kavecmea oopabomky no48sl U WUPUHbL 3aX8aMA OPYOUsL.

Knrouesvie cnosa: cudpoobpabomra nouesl, NPUCMEOIbHbIE 30HbL, UHIMEHCUBHbIE CAObl, MYTbYUPOBAHUE, POPCYHKIL,
dasnenue 800bl HA NOUB).
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Pressure of Water Jet on the Soil Surface Depending on the Type of Nozzle
and the Operation of the Jet

Aleksandr V. Shutenko,
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Ph.D.(Agti.), leading researcher

Federal Scientific Agroengineering Center VIM, Moscow, Russian Federation

Abstract. Hydrotreatment of trunk zones of garden plantings is a promising way to suppress weeds. For correct
modeling of the process of destruction of a blackened layer of soil by a jet of water, it is required to set the pressure
of the jet on the soil surface to destroy its structure and inhibit weed vegetation. (Research purpose) The research
purpose is determining the effect of the water jet on the pressure created on the soil surface to suppress weeds.
(Materials and methods) Obtained data for the study using a developed stand for detecting the force of the jet, which
consists of a weighing platform with a container for samples of blackened soil. We used a high-pressure device with
a maximum pressure of 140 megapascals, a maximum flow rate of 360 liters per hour. The studies were carried out
under the following operating modes: the nozzle of the “Turbo cutter” at a height of 3, 5, 10 centimeters from the soil
surface, for each height an angle of inclination of 0.45 degrees to the normal of the soil surface was considered; a
nozzle with a flat jet at a height of 3, 5, 10 centimeters from the soil surface, for each height, an angle of inclination
of 0.45 degrees to the normal of the soil surface was considered; a nozzle with the proposed design of a flat jet in a
turbo cutter at a height of 3, 5, 10 centimeters from the soil surface, for each height, an angle of inclination of 0.45
degrees to the surface normal was considered soil. (Results and discussion) The dependence of the pressure of the
water jet on the soil surface on the height of the nozzle location for all considered types of nozzles and operating
modes was obtained. (Conclusions) It was stated that the nozzle of the proposed design allows you to create a pressure



of 1.9-2.8 times more than when using a standard flat nozzle, while the width of the working body increases by 1.3
times compared to the turbo cutter, this makes it possible to achieve the necessary quality of tillage and the width of
the tool.

Keywords: soil hydrotreatment, trunk zones, intensive gardens, mulching, nozzles, water pressure on the soil.
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CrtaBponoibCKUA TOCYAaPCTBEHHBIN arpapHbli yHUBepcHTeT, T. CtaBponons, Poccuiickas deneparus

Peghepam. [Ipoananu3uposarn pbiHOK MOAOYHO20 CKOMO8odcmea. Monounas ompaciv 8 cmpane ocmaemcsi 0OHUM U3
CaMbiX NPOOIEMHBIX ACNEKMO8 8 IKOHOMUKE, HECMOMPSL HA DecnpeyedenmHuble Mepbl 20CY0apCmMEEeHHOU NOOOEPIHCKU.
(Llenv uccneoosanus) Ilosvicums 3ppexmusHocms MAWUHHO20 O0EHUSI KOPOB NOCPEOCMmBOM pa3pabomku u
000CHOBANHUS  KOHCIMPYKIMUBHO-DEICUMHBIX — NAPAMEMPO8  OOUNbHO2O — annapama ¢ 2AeKMpOoMACHUMHbIM
nYIbCamopom, NO3GOIAIOWUM CHUZUMb HE2AMUBHOE GIIUSIHUE PA30PAICAIOWUX (PAKMOPO8 Npu O0eHUU HA 300P06be
JAHCUBOMHBIX, 0DeCcneuums Obicmpoe U KoMpopmuoe doeHue, y8erudums MOA0KOOMOAwy, UCKIIOUUMb B03MOICHOCTD
KonebaHusi 8aKyyma 8 noOCOCKOBbIX Kamepax u pabomams ¢ a000U OOUNLHOU YCIMAHOBKOU Aub0 annapamom.
(Mamepuanvt u memoowvr) Beinoanunu aumanus pulHKA MOIOUHOU NPOOYKYUU U MEXAHUSMOS, OMEEYarowux 3d
006pasosane NYIbCUpPyIoue2o aKyymMa 60 epemsi 00CHUsL 1aKMUPYOuux scusomuvix. (Pesyromamor u 06cysicoenue)
Paspabomanu nepcnekmusnbviii 91eKmMpOMASHUMHBII NYAbCAMOP 0I5l MAWUHHO20 00eHus Kopos. [lokazanu, umo ou
omauuaemcsi om Opyeux Mooeiel HAIuYueM OmeepCmusi 8 6epXHell YACmu KOPnyca u OUCKOBUOHO20 HUJICHE20
KIanama, 4mo cHudicaem nompebOneHue 030yXa U Nosbllidem HAOeNCHOCMb KOHcmpyKyuu. Pewwnu 3adauy
VAVHWEHUS. IKCHIYAMmayuu OOUNbHLIX MAWUH U NPUOTUdICEHUS. MAWUHHO20 O0€HUs K (DU3UOIOSUYECKUM
0COOEHHOCMAM NpoYecca MONOKOOMOAyU. YCmanoguu, Ymo nyibcamop HO360Js5em YMEeHbUUMb MeXanuiecKue
HA2pY3KU HA MKAHU COCKA Y TAKMUPYIOWUX JICUBOTNHBIX U UCKTIOYUMb 0OPAMHBILL MOK MOJIOKA 8 COCKOBOU Kamepe,
umo npedomepawiaem nosigienue MACmMumuslx 3abonesanuti. (Bvisoowvt) [Iposenu ananumudeckue uccied08anusl
AHAN0206 U CPAGHUMENbHBIU AHAU3 NPeONA2aemMOl KOHCMPYKYUU 2NeKMpOMAasHUmHo20 nyavcamopa. Onpedenunu,
4Mo UCNOIb308AHUE NYIbCAMOPA 00eCnedum CHUMCeHUe UMNYIbCHO2O0 (YOAPHO20) 8030€liCBUs COCKOBOU Pe3utbl HA
MKAHU COCKA 30 CYem y8equyeHusi nepexoOHoU (asvl 0m maxKma cocanus Kk maxmy cocamust va 60-65 npoyenmog 6
CpaGHEeHUU ¢ NHeGMAMUYECKUMU NYTbCAMOPAMU CEPULHO20 NPoU38o0Ccmed. Buviseunu, umo ¢ nOMOWbIO
PazpabomanHo20o YCmpoucmea MOJICHO pe2yiuposams COOMHOUEHUE MAKIMO8 8 3A8UCUMOCIU OM UHMEHCUBHOCMU
MONOKONPOU3BOOCMEA KPYNHO20 PO2AmMO20 CKOMA Osi CHUMNCEHUs. 8PEOH020 GNUSIHUAL O0€HUsi HA 300P06be
JHCUBOMHOZO.

Knroueevie cnoea: Monioko, OOUIbHbIL annapam, 8axKyym, nyabcamop, HCusomunosoocmeo, nonapruiii, KPC.
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Abstract. The dairy cattle breeding market is analyzed. The dairy industry in the country remains one of the most
problematic aspects of the economy, despite unprecedented measures of state support. (Research purpose) The
research purpose is increasing the efficiency of machine milking of cows by developing and justifying the design and
operating parameters of a milking machine with an electromagnetic pulsator, which allows reducing the negative
impact of irritating factors during milking on animal health, ensuring fast and comfortable milking, increasing milk
vield, eliminating the possibility of vacuum fluctuations in the suction chambers and working with any milking unit
or apparatus. (Materials and methods) The analysis of the dairy products market and the mechanisms responsible for
the formation of a pulsating vacuum during milking of lactating animals was carried out. (Results and discussion)
We have developed a promising electromagnetic pulsator for machine milking of cows. It was shown that it differs
from other models by the presence of a hole in the upper part of the body and a disc-shaped lower valve, which
reduces air consumption and increases the reliability of the design. We solved the problem of improving the operation
of milking machines and bringing machine milking closer to the physiological features of the milk-giving process. It
was found that the pulsator reduces mechanical loads on the nipple tissue in lactating animals and eliminates the
reverse flow of milk in the nipple chamber, which prevents the appearance of mastitis diseases. (Conclusions)
Analytical studies of analogs and comparative analysis of the proposed design of the electromagnetic pulsator were
carried out. It was determined that the use of a pulsator will provide a reduction in the pulse (shock) effect of the
nipple rubber on the nipple tissue by increasing the transition phase from the sucking stroke to the compression stroke
by 60-65 percent in comparison with series-produced pneumatic pulsators. It was revealed that with the help of the
developed device, it is possible to adjust the ratio of cycles depending on the intensity of dairy production of cattle to
reduce the harmful effect of milking on the health of the animal.

Keywords: milk, milking machine, vacuum, pulsator, animal husbandry, pairwise, cattle.
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Peghepam. Hcnonvzosanue 6mopuunvix pecypcog U KOMNO3UMO8 8 COBPEMEHHbIX NOIUMEPHLIX Mamepuanax
noseoaunu Ovl yoeuiesums U UsMeHUmMms QU3UKO-MeXaHuecKue CoUCMed ynakosounozo mamepuana. Ilpumenenue
KOMNO3umog Ojisi NPUOaHUsl NOIUMEPAM HOBbIX CEOUCMSE OCIOJNCHSEN GbINOIHEHUE MEXHOI02UL NPOU3BO0OCMEA
usoenuil U3 HUX, 4mMo NPensimcmeyen MNOSbIUEHUIO KAYecmed NpooyKyuu. Omo CSI3aHO ¢ OMCYMCmeuem
HAKONEHHOU 0a3bl OAHHBIX U MEMOOUK NPOSHOZHO20 ONPeOeNeHUsl NOTYYAEMBIX CBOUCME KOMNOZUMHBIX MAMEPUALO8
U NOAUMEPOB, BLINYCKAEMBIX C NPUMEHEHUEM 8MOPuYH020 cbipbsl. (Llenv uccredosanus) Bulbpams u anpobuposams
MEMOOUKY — A8MOMAMUSUPOBAHHO20 — ONpeoeseHusi  dNIeKmMpoPU3UYECKUX — nokazamenel  NOIUMEPHbIX U
KOMNO3UYUOHHBIX MEPMONTACMUYHBIX Mamepuanos. (Mamepuanvt u memoowt) Q60ocHO8aNU PE3OHAHCHBIIL Memoo
npoeedeHUss KOHMPOs I1eKMpOPUIUYECKUX NAPAMEMPOS, HEeOOXOOUMbIX Olsl IHepeodPPekmueHozo cnocoba
BbICOKOYACHONMHO20 INEKMPOMEPMUYECKO20 Hacpesa Noaumepos. Buibparu u mooduguyuposaiu ¢ ycmanoekoti
ABMOMAMUZUPOBAHHOU CUCTEMbl KOHMPOJIAL U cOOPA OAHHBIX KyMemp ¢ pabouell Kamepou u3 CMaHOapmHOU A4elKuy,
00000py008aHHOIL cucmemou Hazpeda u mepmousoaayuei. (Pesyromamor u obcyscoenue) Ilpusenu pezyismamoi



UCNONBL30BAHUSL ABMOMAMUUPOBAHHO20 NPOYECCA KOHMPOTS U ONpedeienust 1eKmpopu3uieckux napamempos
HONUMEPHBIX U KOMNOZUYUOHHBIX MAMEPUATLO8 HA OCHOBE NOIUNPONULEHA, NOTUIMULCHA C KOMNOZUMOM U3 OUOKCUOA
mumana. Ilokazanu Memoouxy YCMAHOGIEHUs AHATUMUYECKUX 3asucuMocmeti Onsi pacuemd NONPAGOYHO20
KOd(hPuyuenma npu pacueme GAUAHUSA MENIOUOTAYUOHHO2O MaAMepuana (OUIIEKMPUEeCKo20 KaApmoHa) u
6030YUIHO20 3a30pa 8 pabouem KOHOEHCAmMope HA pacyemHvle 31eKmpoQu3udecKue noKa3amenu ucciedyemozo
noaumepa u komnosuma. (Buigoowt) Ob0cHO8aIU B03MOAICHOCHIb NPOBEOCHUSL ABMOMAMUUPOBAHHBIX UCCIE008AHUTI
nO onpeodeneHuio  OUINEKMPUYECKUX CEOUCME NOIUMEPHBIX U KOMNOZUYUOHHLIX MAMepuanog npu noMowu
Paspabomantol asmoMamu3UpoOBaARHOU CUCTEMbl YAPAGIEHUSL NPOYecCcoM KOHMPOsA, nepeoayu, o00pabomiu,
BUZVAIUZAYUY U XPAHEHUSI UHPOPMAYUU O OUITIEKMPUYECKUX CEOUCMBAX €, €, 10 NONUMEPHBIX U KOMNOZUYUOHHBIX
mamepuanos. Hoenmupuyuposanu 6 agmomamuyeckom pexncume Ouana3onvl memMnepamyp Hazpeéa NOIUMEPHLIX U
KomnosuyuoHHvix mamepuanog PP H030 GP/3 TS u 1060113 ¢ yeavto opeanuzayuu Haubonee 3Hepeo3phexmusHbix
PeACUMO8 PAOOMbL BLLCOKOUACMOMHO20 INEKMPOMEPMUYECKO20 000PYO0BAHUSL.

Knrouesvie cnoea: nonumepuvl, KOMNOZUYUOHHLIE MAMEPUATbI, ASMOMAMU3AYUS KOHMPOS, MAHSEHC Yead
OUDNIEKMPUHECKUX NOMEPD, OUINEKMPULECKASE NPOHUYAEMOCHIb.
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Abstract. The use of secondary resources and composites in modern polymer materials would make it possible to
reduce the cost and change the physical and mechanical properties of the packaging material. The use of composites
to impart new properties to polymers complicates the implementation of technologies for the production of products
from them, which prevents the improvement of product quality. This is due to the lack of an accumulated database
and methods of predictive determination of the obtained properties of composite materials and polymers produced
with the use of secondary raw materials. (Research purpose) The research purpose is testing the methodology of
automated determination of electrophysical parameters of polymer and composite thermoplastic materials.
(Materials and methods) A resonant method of monitoring the electrophysical parameters necessary for an energy-
efficient method of high-frequency electrothermal heating of polymers has been substantiated. We selected and
modified with the installation of an automated monitoring and data collection system cumeter with a working chamber
from a standard cell, retrofitted with a heating system and thermal insulation. (Results and discussion) The results of
the use of an automated process of control and determination of electrophysical parameters of polymer and composite
materials based on polypropylene, polyethylene with a composite of titanium dioxide were presented. The method of
establishing analytical dependencies for calculating the correction coefficient when calculating the effect of thermal
insulation material (dielectric cardboard) and air gap in the working capacitor on the even electrophysical
parameters of the polymer and composite under study was shown. (Conclusions) The possibility of conducting
automated studies to determine the dielectric properties of polymer and composite materials using the developed
automated control system for the process of control, transmission, processing, visualization and storage of
information about the dielectric properties of €, e», tgo polymer and composite materials was substantiated. The
heating temperature ranges of polymer and composite materials PP H030 GP/3 TS and 1060PE were identified in
automatic mode in order to organize the most energy-efficient operating modes of high-frequency electrical
equipment.

Keywords: polymers, composite materials, control automation, dielectric loss tangent, dielectric constant.
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KabapauHo-bankapckuii TocyaapcTBeHHBIN arpapHbiii yHuBepcuteT mMeHH B.M. Kokoma, r. Hampumk, Poccwuiickas
Odenepanus

Pegpepam. B kauecmse 60300H0615eM020 pecypca npuodpemaem gce 6oavbuiee 3HaueHue O102a3s, NOayaeMblii U3 0mMxo008
cenvbckozo xoszaticmea. bBuozaz mooicno nonyyame  Ouorozuveckum U mepmoxumuyeckum cnocooamu. Ilepswiii
npeocmasgisiem cobou paslodcenue OpeaHudeckux eeujecms 6e3 0ocmyna 6030yXa 3a cyem npoyecca OpodlceHus,
Komopultl  npomekaem npu memnepamype 30-40 epadycoeé Lenvcus 0ns  «yucmolxy omxo008 (Hanpumep,
MUKpobuonozuieckol npomviiunennocmu) oo 55-60 epadycos Llenvcust 015 0mx0008 JCUBOMHOBOOCMEA U 20POOCKUX
CMouYHbIX 600. B pesynomame pasznodicenus obpazyemcs 6uo2as u psio yeHHbIX KOMNOHeHmMOs (azom, ocghop, oKuch
Kaaus), u3 KOMopwix npueomagiusaion 8ulcokodpgexmusnoe opeano-ouoyooopenue. (Llenv uccredosanus) Iosvicums
PABHOMEPHOCHb  pachpedeNieHusi MeMnepamypHo2o noisi no ecemy 00vemy Ouopeakmopa Onsi UHMEHCUDUKAYUU
mepmMoQuUILHO20 npoyecca aHaspodHol nepepadomKy, yeeruyeHus 6biIXxo0a b1o2a3a u yryduenus Kauecmea noiyiaemo2o
ouoyoobpenus. (Mamepuanwl u memoou) Hcnonv3osanu ¢ yenvio nposedenuss 1a00pamopHbix IKCHepUMeHNO08 NOMem U3
NMUYHUKA KPeCMbsHCKO-hepmepckozo xossucmea «Xvomzamy Kabapouno-bankapckou Pecnybnuxu ¢ eblnoaHenuem
ananuza 6 rabopamopuu azpoxumciyocowvl «Kabapouno-Bankapckasny. Onpedenunu cymMapHble CYMOUHble 3ampamol
menia U MOWHOCMb MENI00OMEHHUKA-MEWATKY C UCHONb308AHUEM MAMEMAMUYECKO20 MOOCTUPOBAHUSL U 3AKOHO8
mepmoounamuxy. (Pesyromamol u obcycoenue) Ilpoussenu nodoepes co0epicumozo Memanmenka menio00MeHHUKOM
€ NOMOWbIO MENTOHOCUMENS, d NepeMeUUBanIe — C NPUMEHEHUEM MEXAHUYECKOU MeWanKy, 00b5eOUHEHHbIX 6 OOUH Y3l
mMeniooOMeHHUK-MeWanky, pabomaiowei om snexmpoosucamens. Ilokazam, uymo npu mepmo@uibHOM npoyecce
npoucxooum 0Oonee uUHmMeHCUgHoe u 2nybokoe copadcusanue 0cadkos, 4mo CHocobcmeyem yMeHbuleHuio obvema
Memanmenka, 6ojee OelcCmMEeHHOMY YHUUMOICEHUIO 2ETbMUHMOS U CEMSIH COPHOU PACMUMEeNbHOCHU. Yemanogunu, umo
npu mepmoghunbHom bpodicenuu 05t N0002pesa 0CaAoKa 6 MemanmenKe HeoOXo0UMo bobULee KOIUYeCMBo menad, OJis
obeszapadicusanus maccol 0ocmamoyro 12-15 cymok. (Bvlgo0w) Bviasunu, 4umo onmumanibHble 3HAYeHUs. MmeMnepamypul
npoyecca nepepabomxu cy6cmpama 56,6 epadycog Llenvcus;, epems nepemewmganus 17 munym, wucio obopomos
Menio0oMeHHUKA-Mewanky 7,5 06opomog ¢ munymy. Ilposenu xumuveckuti anaau3 noay4eHHulx opeaHo-ouoy0oopeHuil.
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Abstract. Biogas obtained from agricultural waste is becoming increasingly important as a renewable resource.
Biogas can be obtained by biological and thermochemical methods. The first is the decomposi-tion of organic
substances without air access due to the fermentation process, which takes place at a temperature of 30-40 degrees
Celsius for «cleany» waste (for example, microbiological industry) or 55-60 degrees Celsius for animal waste and
urban wastewater. As a result of decomposition, biogas and a number of valuable components (nitrogen, phosphorus,
potassium oxide) are formed, from which a highly effective organo-biofertilizer is prepared. (Research purpose) The
research purpose is increasing the uniformity of the temperature field over the volume of the bioreactor to intensify
the thermophilic process of anaerobic processing, increasing the yield of biogas and improvement of the quality of
the biofertilizer. (Materials and methods) For the purpose of laboratory experiments, droppings from the poultry
house of the peasant farm “Khemzet” of the Kabardino-Balkarian Republic were used with the analysis performed in
the laboratory of the agrochemical service “Kabardino-Balkarian”. The total daily heat consumption and the capacity
of the heat exchanger-agitator were determined using mathematical modeling and the laws of thermodynamics.
(Results and discussion) The contents of the methane tank were heated by a heat exchanger using a coolant, and
mixing was carried out using a mechanical stirrer combined into one heat exchanger—stirrer unit powered by an
electric motor. It was shown that during the thermophilic process, more intensive and deeper fermentation of
precipitation occurs, which contributes to a decrease in the volume of the methane tank, more effective destruction of
helminths and weed seeds. It was found that during thermophilic fermentation, a greater amount of heat is needed to
heat the sediment in the methane tank, 12-15 days are enough to disinfect the mass. (Conclusions) It was found that
the optimal values of the temperature of the substrate processing process are 56.6 degrees Celsius, the mixing time
is 17 minutes, the number of revolutions of the heat exchanger-agitator is 7.5 revolutions per minute. Chemical
analysis of the obtained organo-biofertilizers was carried out.
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Pegpepam. Obvedunenue eazomypOuHHbIX Ogueameneli U HU3KOOOOPOMHLIX 2eHepamopos, 6X00AWUX 8 COCmas
9Hepeemuieckux yCmano8ox, npedcmasisiem coootl azpezam OONbULOU MACCHI C HUSKUMU YOeTbHLIMU NOKA3AMENIMU
COOmMHOWEHUsL MACChl K eOuHuye mowHocmu. (Llenv uccnedosanus) Paspabomams HOBYIO KUHEMAMUYECKYIO CXeMY
2a30mypouHHO020  0sueamenst ¢ BbICOKOOOOPOMHBIM —CUHXPOHHBIM  DNEKMPOSEHePAmoOpoM, 0oree  8biCOKOU
HAOEIHCHOCMbBIO U NPOOOTINCUMENLHIM PECYDCOM, CHUICEHHBIMU MACCO2AOAPUMHBIMU XAPAKIMEPUCTIUKAMU CUTOBOT
yemanosku. (Mamepuanvl u  memoow) Ycmanoeunu, umo 6 Poccuu manvie 2azomypOunmvle Cuiogvle U
9Hepeemu4ecKue YCmanosKu 00We20 Ha3HAYeHUs He NPOU3BOO0SIMCsl, HAYYHO-UCCIe008AMeNbCKUE PAbOMbl HOCUTU HE
cucmemHulil xapaxkmep. Onpedenunu, Ymo CUHXPOHHbIE 2EHEPAMOpbL U 2a30MypOunHble d8Ueameny NPUMEHSIOMCS
Ha 08YXBANIbHbIX KUHEMAMUYECKUX CUCMEMAX, CHUINCAIOWUX YACMOMY 8PAeHUst POMOpAd 2eHepamopa, 20e DOIbULOT
ouamemp c60000HOU MypOuHbL 61euem 6ojee GblCOKUL YPOBeHb BUOPAYUL, A U3-34 8bICOKO20 YPOBHS CKObICEHUS
npueooUm K MeHbuleMy KpYmsaujemy MOMEHMY CUL080U YCMAHO8KU Ha Huskux obopomax. (Pezynomamovl u
obcyacoenue) Tokazanu, ymo npumeHeHue 0OHOBANbHBIX KUHEMAMUYECKUX CXeM cnocobcmeyem bojiee npocmomy
VAPABNeHuio, Mo OMKpPbI8Aem WUPOKyI0 NepCneKmugy 01 UX UCHOIb308AHUSL HA IHEPeMUUECKUX YCMAHOBKAX C



Yenvio NeKmpocHadIcenus nompedoumeneii. U MOOUTbHLIX MPAHCHOPMHBIX CPEOCME CeNbCKOXO3SAUCTNEEHHO20
Hasnauenus. Paspabomanu HOBYI0 KUHEMAMUYECKYIO CXeMY 8bICOKOCKOPOCMHO20 2eHepamopd, 6 KOmopou pomop u
cmamop 83aumo0elicmeyiom mexHcdy cobot no muny nNOOWURHUKA CKobdiceHust. (Bvisoost) Bulasuau npeumyujecmsa
npuMeHeHus OOHOBANLHOU KUHEMAMU4ecKol cxemvl Ol COBMECMHOU pabomvl 2a30mypOUHHO20 O08ueamens ¢
6bICOKOODOPOMHBIM CUHXPOHHBIM 2€HePaAmopOM, KOMOPble GbIPAICAIOMC 8 MEHbUEM MOMEHme CMmpacueanus
pomopa u omcymcmeuu Kodguyuenma ckovoicenus mexncoy earamu. Koncmamupoeanu, umo 6 pezyivmame
UCNONb30BAHUS NPEONA2AEMOll KOHCMPYKYUU IHEPLETNUYECKO20 MOOYIISL YEEIUYUBAEHICS HAOEICHOCMb 2eHepamopa,
nogvluaemcst pabouds 4acmoma 6paujeHust 3a Cuem NPUMEHEHUs 8 KOHCMPYKYUU UWIUDOBAHHOU HAPYICHOT
HOBEPXHOCIU POMOPA U WUAUDOBAHHOT BHYMPEHHEl NOBEPXHOCIU CINAMOPA, PAOOMAIOWUX NO MUNY NOOUWUNHUKA
CKOMbIICEHUSl, C NPUHYOUMENbHOU nodadell Macia noo OdagieHuem 2-5 KUiocpamm Ha KeaopamHulil canmumemp,
O0OHOBDEMEHHO C IMUM YIYHUIAEMC S OTNB00 MENJIOMbL ON CMAMOPHOU 0OMOMKU.

Knroueevie cnoea: cazomypoOunHblii O08ucamens, BblCOKOOOOPOMHbIU CUHXPOHHBIU 2eHepamop, O0OHO8ANbHASA
KUHEMAMUYEeCKas cXemd, IHepeemuyeckue YCmaHo8Ku, MoOUIbHble MpancnopmHule cpeocmaa.
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Abstract. The combination of gas turbine engines and low-speed generators that are part of power plants is a large-
mass unit with low specific indicators of the mass-to-unit power ratio. (Research purpose) The research purpose is
developing a new kinematic scheme of a gas turbine engine with a high-speed synchronous electric generator, higher
reliability and long service life, reduced weight and size characteristics of the power plant. (Materials and methods)
Established that small gas turbine power and general-purpose power plants are not produced in Russia, research
work was not systematic. It was determined that synchronous generators and gas turbine engines are used on two-
shaft kinematic systems that reduce the rotation frequency of the generator rotor, where a large diameter of the free
turbine entails a higher level of vibration, and due to the high level of sliding leads to a lower torque of the power
plant at low rpm. (Results and discussion) It has been shown that the use of single-channel kinematic schemes
contributes to simpler control, this opens up a wide prospect for their use in power plants for the purpose of supplying
electricity to consumers and mobile agricultural vehicles. A new kinematic scheme of a high-speed generator has
been developed, in which the rotor and stator interact with each other according to the type of sliding bearing.
(Conclusions) The advantages of using a single-shaft kinematic scheme for the joint operation of a gas turbine engine
with a high-speed synchronous generator have been revealed, which are expressed in a smaller moment of straining
of the rotor and the absence of a sliding coefficient between the shafts. It was stated that as a result of using the
proposed design of the power module, the reliability of the generator increases, the operating speed increases due to
the use in the design of the polished outer surface of the rotor and the polished inner surface of the stator, working
according to the type of sliding bearing, with forced oil supply at a pressure of 2-5 kilograms per square centimeter,
at the same time, heat removal from the stator winding improves.

Keywords: gas turbine engine, high-speed synchronous generator, single-shaft kinematic scheme, power plants,
mobile vehicles.
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