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OI'JIsI /1 3ACOBIB IIEPEJIAUI EHEPI'IT HA BIJICTAHI U1 ")KUBJEHHS
CIVIBI'OCIITEXHIKHA 3 YPAXYBAHHAM ®AKTOPIB 1110 BIIVIMBAIOTH HA
BE3IIEKY JIIOJIUHHN

YV oaniti cmammi poszenanymi numauna asmoHOMHOI pobomu eneKmpuyHoi CilbeOCNMeXHIKU 3ACHO8AHOI HA
nepeoaui enexmpoenepeii na giocmanv. OCHOSHUM MOMEHMOM 0aHOI cmammi € me, W0 MpPaKmopa, AKi npayioms
6 MO NPUBOOANBCAL 8 PYX eNeKMPOOSUSYHAMU, NPU YbOMY € HeOOXIOHICb BUKOPUCHAHHA 00OPOUX AKYMYIATHOPHUX
bamapeii. Pozenanymo numarus eniugy i be3nexu 0aHoi mexHon02ii Ha HABKOIUWHE cepedosuye i TI0OUHY.

Knrouogi cnoea: 6e30pomosa nepedaua emepeii Ha 6i0CMAHL, €NEKMPOMPAHCNOPM, €KOHOMIs pecypcis,
eNeKMPOMAHIMHE SUNPOMIHIOBAHHSL, GNIUG ENEKMPOMASHINHO20 NOJISL HA THOOUHY.

IMocTanoBKka mpodJeMu

OcHOBHa mpo0OiieMa CTBOPEHHS, OOCIyroByBaHHS
Ta eKCIDTyaTamii TPAaHCTIOPTHOI TEXHIKH, B TOMY YHCII 1
CLIBCHKOTOCTIOIAPCHKOT TEXHIKH, € BEJIUKI BUTpATH Ha
yTPUMaHHS 1 MalMBO, SIKi MOCTIHHO 30UIbIIYIOTECS. [0
TOTO X €KOJIOTiYHa MPoOJIeMa, SKa CTa€ TAaKOK FOCTPOIO
B OCTaHHI pOKH, TJ100aJIbHE MOTEIIIHHS, NAJMBHA KPH3a
1 HEOOXi/IHICTh MepeBe/IeHHsT BCi€] TPAHCIIOPTHOI TEXHi-
KA Ha eNeKTPUYHY TATY, 3MYLIYIOTh IIyKaTH HOBI
LUIAXW BUPIIIECHHS NMPOoOIeMH 3a0pyIHEHHs HaBKOJIHIL-
HBOTO CEPEIOBHINA Ta EKOHOMIi pecypciB, OCOOJIHBO
HEBiTHOBIIFOBaHUX JDKepen eHeprii [1].

BukopucTaHHs €JIeKTpUYHOI eHepril Ui TSrH
CLIBrOCIITEXHIKH, SIKI IPAIIOIOTh HA MOJISIX 200 B 1HIIKX
rajgy3six MpOMHCIOBOCTI OyJiM 3aCTOCOBaHi JaBHO, 1 Ha
paHHIX CTalisiX PO3BHUTKY TPAHCIIOPTY CaMe eJIEeKTPO-
TPaHCIIOPT 3aliMaB OCHOBHY YaCTHUHY, JO BHUHaXO/dy
JIBUT'YHa BHYTPIIIIHBOTO 3TOPSIHHSL.

VY tomy umcmi i Ha XapKiBCBKOMY TPaKTOPHOMY
3aBoi Oymu po3poOku (i € 3apa3), JOCBITIEHOTO 3pa3Ka
3aCTOCYBaHHS €JIEKTPOABHUIYHIB SIK OCHOBHOTO arperary

UL pyXYy.
OnHak icHye 3HauyHa npoOiiemMa I IIHPOKOTO
3aCTOCYBaHHSA JaHoro cmocoOy Tsaru. Ilepme — 1e

JOpOTa BapTICTh TATOBHX aKyMYyJSITOPHHX OaTapei,
Jpyre — He 3HaYHU ITpo0ir Ha aBTOHOMHOMY XOJly, TIPH
IbOMY Maca caMOro TPaHCIOPTHOTO 3acoly 3pocrae
3HagHO. Takox Tpeba BpaxOBYBAaTH HEBEIUKHII pecypc
eKCIITyarTalii caMHuX aKyMyJSTOpDHUX OaTtaped, ue
npubaM3HO 3 POKH, Micas 4Yoro BCi JpKepena aBToO-
HOMHOTO JKHBJICHHS TOTPiOHO 3aMiHWTH Ha HOBi, a IIe
JIOCHUTH Aoporo [2].

Buxonsun 3 nepepaxoBaHOTO BHUILE OYCBHIHUM €,
0 eJIEKTPUYHA TATA IS TPAHCIIOPTY — II€ €KOJIOTIYHO i
6e3medHo, xo4a i € psxg oOMeXeHb i B I[bOMY IHTaHHI,
aJie HeBUpileHi mpobyieMu 00MeXEHOCTI BUKOPHUCTAHHS

aKyMyJisiTopHOi  Oarapei 3MyIIyIOTh LIyKaTH HOBI
JoKepesia eHepril.
Y nmaHii  cTaTTi NPOIOHYETHCS  PO3INISHYTH

MIUTAHHS MOXKIMBOCTI BUKOPHCTaHHS €IEKTPUIHOI TATH
JUISL  CUIBFOCHITEXHIKM 3 TMOCTaYaHHSIM IPAIIOI0YNX
TPaKTOpiB Ha TMOJSIX 3a JIOMOMOTOIO CIPSIMOBAHOI
€JIEKTPOMArHITHOI XBHWIII 3 IEPETBOPEHHSM ii Ha €JeK-
TPUYHY CHEPTiIo, IKy Oy/e )KUBUTH CICKTPOABHUTYH [3].

Merta i 3aBIaHHA JOCTiIKeHHSA

Memoro cTaTTi € po3Tisaa MATAHHS BUKOPUCTAHHS
0e31poTOoBOI Mepeayi eNeKTPUIHOI eHeprii Ha BiJCTaHb
JUIL  OKUBJICHHS TATOBUX  CIEKTPUYHHUX JBUTYHIB
CLIBCHKOTOCTIONAPCHKOT TEXHIKM a00 TEeXHIKM iHIIIH
ragy3i 3 ypaxyBaHHSM pPO3pPOOKH 3axOfiB Oe3meku
BIUIMBY Ha OpraHi3M JIIOINHH.

3as0anms craTTi:

- OIJISZIOBO PO3IJISIHYTH OCHOBHI IpoOiemMu Oe3-
JpOTOBOI Nepeayi eHeprii Ha BiJCTaHb;

- PO3TIIAHYTH TIEPEBArd i HEMONIKH JaHOTO CIIOCO-
0y 1 0COOIMBOCTI BIUTUB Ha KUBI OPTaHi3MH 1 JOBKIJIIA;

- PO3TIISIHYTH TEOPETHUYHO JOCBITUYEHUN 3pa3oK i
MOKa3aTH MEXaHi3M [l TaHOi TeXHOJIOT1I.

AHAJI3 0CTAHHIX T0CTITKEeHD

BesnporoBa mepenaua eNeKTpUKH —  CIIOCIO
nepenadi  eJIEKTPUYHOI eHeprii 0e3 BHKOPHUCTAaHHS
CTPYMOIIPOBITHAX €JIEMEHTIB B €IEKTPUYHOMY JIaHI[IO-
3i. TeXHOJIOT1YHI IPUHIMITK TaKOl IepeIadi BKIIOYAOTh
B cebe IHAYKOIWHWA (HA MaluX BiJCTaHAX 1 IIOIO
MalHX TOTY)XKHOCTEH), pPEe30HAHCHHUH (BHUKOPHCTOBY-
€TbCs B OE3KOHTAKTHHX cMapT-kKapTax i wimax RFID) i
CNIPSIMOBAHUH €JIEKTPOMArHiTHUH AJIsl BIIIHOCHO BEJIH-
KHX BIiJCTaHEH 1 TOTyXHOCTed (B Jiama3oHi Bix
yusrpadionery no CBY) [4, 14] .
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Eﬂekmpoeuepzemuka, eﬂekmpomexuika ma eﬂekmpomextmika

MeTton eJieKTPOMATHITHOT iHAYKITi.

IIpn Oe3nporoBiii mepenayi eHeprii MeToaOM
€JIEKTPOMATrHITHOI iHAYKIIil BUKOPUCTOBYETHCS OJIKHE
€JIEKTPOMArHiTHEe MOJe Ha BIACTAHAX ONM3BKO OIHI€l
IIOCTOI JOBXHUHHU XBUJIi. EHEpris OJIMKHBOTO MOJIs cama
1o co0i HEe € BUIIPOMIHIOIOUOI0, TIPOTE AEsKI paaianiiiui
BTpaTH Bce X BinOyBaroTbea. Kpim Toro, sk mpaBumio,
MalTh MiCIIE 1 PE3WCTHUBHI BTpaTH. 3aBASIKH
SNIEKTPOAMHAMIYHINA IHAYKIIT, 3MIHHUH eJIEKTPUYHHUN
CTpyM, IO TIPOTiKae 4dYepe3 TIEPBHHHY OOMOTKY,
CTBOPIOE 3MIHHE MAarHiTHE IIOJie, SIKe Ji€ Ha BTOPHHHY
0OMOTKY, IHAYKYIOYHM B Hill elneKTpuuHui ctpym. s
JOCSATHEHHS BHCOKOI €(peKTHBHOCTI B3aeMOIisl Mae OyTH
JOCUTPH TICHOIO. Y Mipy BimmareHHs BTOPHHHOI OOMOT-
KM BiJ TEpPBUHHOI, BCE OLIbIIa YaCTHHA MATHITHOTO
nojs He JocArae BTOpHHHOI oOMOTkM. HaBiTh Ha
BITHOCHO HEBEIMKHUX BIACTaHAX 1HOYKTHBHHUI 3B’S30K
cTae BKpail HeeeKTUBHUM, BUTPAYal0uy BEJIMKY YacTH-
HY €HEeprii, 110 MepeaaeThes napeMHo [6].

Enextpuunmii TpaHCPOpPMATOp € HAWIIPOCTIIIAM
mpuCTpoeM Ui 0e3qpoTOBOi  mepemadi  eHepril.
IlepunHa 1 BTOpHHHa OOMOTKH TpaHcdopmaropa
mpsiMo He ToB’s3aHi. Ilepemaua eHeprii 3IIHCHIOETHCS
32 JIOIOMOTOI0 TIPOIECy, BIZOMOTO SIK B3a€MHA
inaykiis. OcHOBHOIO (QyHKIEIO TpaHchopMmaTopa €
MIABUINCHHS a00 3HIDKCHHS [EPBHHHOI HAMPYTH.
BeskoHTaKTHI 3apsaHi IpUCTPOi Ui MOOINTBHUX Tele-
(GOHIB 1 eJNeKTPHYHUX 3yOHHX MITOK € MIPUKIaTaMH
BUKOPHCTAHHS IPUHLUITY €JIeKTPOANHAMIYHOT 1HIYKII.
[HIyKMiiHI TUIATH TaKOXX BUKOPHUCTOBYIOTH IIE METOJ.
OCHOBHHM HEZIOJIIKOM METOJy 0e3apoTOoBOi mepenadi €
BKpail HeBeluKa BincTaHb Woro aii. [IpuiiMau moBuHEH
nepeOyBaTi B Oe3rocepeHiidi OJM3BKOCTI A0 mnepena-
Baya JUIs TOTO, 00 e(heKTUBHO 3 HIM B3aeMoisTH [7].

BukopucranHsl pe30HaHCY KOJHMBAIBHOTO KOHTYPY
KiJIbKa 301IbIIye fanpHicTh nepenadi. [Ipu pe3oHaHcHIH
IHAYKIIl mepenaBad i mpuitMad HaJIalTOBaHI HA OIHY
gactory. [IpoayKTUBHICTE MOXe OYTH MOIIINIICHA MIe
Oijplle [UIIXOM 3MIiHHM (OPMH XBWJII KEPYHOUOTO
CTpYMy BiJl CHHYCOIalbHUX OO HECHHYCOIJaJbHUX
nepeximaux Gopm xBumi. IMmynbcHa mepemada eHeprii
BIIOYBAETHCSA MPOTITOM JIEKIIBKOX IMMKIIB. Takum
YMHOM, 3Ha4YHa IMOTYXHICTh MOXE OyTH nepelaHa Mix
JIBOMa B3a€EMHO HaylamToBaHuMu LC-maHmoramMu 3
BiTHOCHO HEBHUCOKHMM KoedirienToM 3B’ s13Ky. KoTymkuy,
IO NMPUHMAIOTh 1 MEpeAarTh, K MPaBHIIO, IPEICTaB-
JSFOTH  COOOI0  OJIHOLIAPOBI COJICHOIMM a00 IUIOCKY
cnipanb 3 HabOpOM KOHJIEHCATOPIB, SIKi JIO3BOJISIOTH
HaJalTyBaTH MNpPUHAMAIOYUil €JIEMEHT Ha 4YacToTy
nepenasayva [8].

3BHYAIHUM 3aCTOCYBAaHHIM PE30HAHCHOI €NIEKTPO-
JUHAMIYHOT 1HAYKIT € 3apsjakKa aKyMyJsSITOpHHX Oarta-
peil MOpTAaTHMBHHUX TPHUCTPOIB, TaKMX SK MOPTATHBHI
KOMIIT'FOTEpH 1 CTUTHHUKOBI Tesie()OHU, METUYHI IMIUIAH-
TaTH 1 enexTpomMoOii. TexHika J0Kani30BaHOI 3apsaKy
BHKOPHCTOBY€E BHOIp BiAMOBiAHOI mepemaBaibHOI KO-

TYIIKK B CTPYKTYpi MacuBy 0araTomapoBHX OOMOTOK.
Pe3oHaHc BHKOPHCTOBYEThCS SIK B MaHeni 0e31pOoTOBOi
3apsaku (TepenaBalbHOMY KOHTYpi), Tak 1 B MOy
mpuitMada (BOyJOBaHOTO B HaBaHTAXKEHHS) I 3a0e3-
MEYCHHS  MaKCHUMaJIbHOT  e(eKTHBHOCTI  Iepeaadi
eneprii. Taka TexHika nepenadi MiAXOAUTH YHIBepCallb-
HUM O€3pOTOBUM 3apsAHUM IaHEIAM UL MiA3apsaKH
MOPTATHBHOI ~ €JIEKTPOHIKH, TaKol, HamNpHKiIal, sK
MoOUTbHI TenedoHu. TexHika NPHUHHATA B SIKOCTI
YaCTHHHU CTaHAapTy 6e3apoToBoi 3apsaku Qi [9-12].

Pe3onancHa enexTponMHAMiYHA IHAYKINS TaKOXK
BUKOPHCTOBY€ETBCS JUISl JKMBJIICHHS NPHUCTPOIB, IO HE
MAaIOTh aKyMYJISITOPHUX Oatapeid, Takux, sk RFID-miTkn
i OC3KOHTaKTHI CMapT-KapTH, a TaKOX I Tepenadi
CJIEKTPUYHOT eHeprii BiJA TNEPBUHHOIO IHIYKTOpa
IBUHTOBOMY pe3oHaropy TpaHcdopmaropa Teciy,
KOTPUH TakoXkK € Oe3IPOTOBHM IepeliaBayeM eJeKTpUY-
HOI eHeprii.

Buxksiax ocHOBHOro Matepiajry

Mopaeab NPaAKTHYHOTO 3aCTOCYBaHHSA CHOCOOY
nepeaayi eJJeKTPUYHOI eHeprii Ha BicTaHb.

VSBIMO TpakKTOp, IO TIPAIOE B TOJI 1 KUBUTHCS
CJICKTPUYHOIO EHEPTi€l0, SKa IEePEHAETHCS EIEKTPO-
MarHiTHoi xBuiew. Ha pucynky 1 mokazaHa npuOiiu3Ha
cXeMa JKUBIICHHS TaHOTO TpakTopa B modi [13].

Puc. 1. Cxema XUBICHHS TPaKTOpa B IO
0e31POTOBOIO CIICKTPUYHOIO CHEPTIEI0 HA BifCTaH1

ne: 1 — mpuiiMad  eIeKTpOMAarHiTHUX  XBWIIb i
NepEeTBOPIOBAaY B EJIEKTPUYHY EHEpriio; 2 — HampsMOK
PyXy eNeKTpOMarHiTHOiI XBWJII BiJ IepenaBada o0
npuiiMava, 3 — mepenaBay eJNEKTPOMArHiTHOI XBHII
(emexTpu4HOi eHeprii).

[Tpu Takomy crioco0i nepenadi enekTpoeHeprii 6e3
MPOBOJIIB TEPEBaro0 poOOTH € HEOOMEKEHHH dYac
poOOTH TpakTOpa Ha aBTOHOMHOMY XOXy, HPH LIOMY
HEMa€ HEOOXiTHOCTI y BaXKHX 1 JOPOTHX aKyMy-
JSATOpHUX Oartapesx [14].

Ane HemomikaMyd 1 MajJOBHUBYEHHMMH BIUIMBAMH 1
HACJIiIKaMH BiJ IbOTO CITOCO0Y HETAaTUBHUN MOXKIIUBHMA
BIUIMB Ha XWBI OpPraHi4Hi 00’€KTH 1 Ha HABKOJHIIHE
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cepenoBuIie, Xxo4a i HDK 1pH

BHKOpI/ICTaHHi JAU3CJIIBbHOTO I1aJIMBa.

3HAYHO MCHIIC,

BucHoBxku

V naniii crarti:

- OTJISIOBO  PO3TIIIHYTO OCHOBHI TpoOieMu 0Oes-
JpOTOBOI Tiepeaadi eHeprii Ha BiJICTaHB;

- BU3HAYEHO TIepeBard 1 HEAOJIKM  JIaHOTO
croco0y, a TakoX OCOONMBOCTI BIUIMBY Ha KHBIi
OpTaHi3MH 1 TOBKiJLIS;

- PO3IIISIHYTO TEOPETHYHO IOCBIMYEHHH 3pa3ok i
MOKa3aHO MEXaHi3M Jil TaHOT TEXHOJIOTII.
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OVERVIEW OF DISTANCE ENERGY TRANSMISSION MEANS FOR POWERING AGRICULTURAL
MACHINERY TAKING INTO ACCOUNT FACTORS AFFECTING HUMAN SAFETY
V. Halil, S. Zakurdai, V. Scurikhin, O. Donets, D. Zubenko
0O.M. Beketov National University of Urban Economy in Kharkiv, Ukraine

This article discusses the issues of autonomous operation of electrical agricultural equipment based on the
transmission of electricity over a distance. The main point of this article is that tractors that work in the field are
driven by electric motors, with the need to use expensive batteries. The issues of the impact and safety of this
technology on the environment and humans are considered.

The main problem of the creation, maintenance and operation of transport equipment, including agricultural
equipment, is the high cost of maintenance and fuel, which are constantly increasing. In addition, the environmental
problem, which has become so acute in recent years, global warming, the fuel crisis and the need to transfer all
transport equipment to electric traction, make us look for new ways to solve the problem of environmental pollution
and save resources, especially non-renewable energy sources.

The use of electrical energy for traction of agricultural machinery that work in the fields or in other industries
has been used for a long time, and in the early stages of the development of transport, it was electric transport that
occupied the main part, before the invention of the internal combustion engine.

Including at the Kharkov Tractor Plant there were developments (and still are), a prototype of the use of
electric motors as the main unit for movement.

Based on the above, it is obvious that electric traction for transport is obviously environmentally friendly and
safe, although there are a number of limitations in this matter as well, but the unresolved problems of the limited
use of the storage battery force us to look for new sources of energy.

This article proposes to consider the possibility of using electric traction for agricultural machinery with the
supply of operating tractors in the fields with the help of a directed electromagnetic wave with its transformation
into electrical energy, which will be supplied to the electric motor.

Keywords: wireless transmission of energy over a distance, electric transport, resource saving,
electromagnetic radiation, the influence of the electromagnetic field on a person.

13


https://www.historictheatrephotos.com/Resources/Theatre-Photos/Theatre-Royal-Drury-Lane-London/Documents/19040212-The-Electrician-TRDL.pdf
https://www.historictheatrephotos.com/Resources/Theatre-Photos/Theatre-Royal-Drury-Lane-London/Documents/19040212-The-Electrician-TRDL.pdf
https://www.historictheatrephotos.com/Resources/Theatre-Photos/Theatre-Royal-Drury-Lane-London/Documents/19040212-The-Electrician-TRDL.pdf
https://dic.academic.ru/dic.nsf/ruwiki/369958
mailto:Viktorykh610@gmail.com
https://orcid.org/0000-0003-0222-7519
mailto:lanyssia@gmail.com
https://orcid.org/0000-0002-7927-8413
mailto:vladscu@gmail.com
https://orcid.org/0000-0002-3074-5500
mailto:aleksvadds@gmail.com
https://orcid.org/0000-0002-6265-8508
mailto:Denis04@ukr.net
https://orcid.org/0000-0002-6736-7849

