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Abstract. The thesis presents the results of the analysis of the design of a pulse
current generator (GIS) intended for the treatment of artesian wells. Based on
mathematical modeling and experimental studies, the main energy parameters of the
GIS were determined, which ensure high efficiency of cleaning aquifers: the operating
voltage of the capacitive accumulator is 30—40 kV, the pulse energy is 1-1.5 kJ, the
discharge frequency is 0.2—0.3 Hz. The design features of the surface and submersible
parts of the equipment, the principles of their interaction and the use of high-frequency
converters to reduce the mass and dimensions are considered. The proposed technical
solution allows to increase the technological efficiency and reliability of electric
discharge systems used in well complexes.

Keywords: pulse current generator, artesian well, electric discharge
technology, capacitive storage, high-frequency converter, surface module, submersible
module, arrester, electrode system.
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ONTUMIBAIISA EJEKTPOMEXAHIYHOI CUCTEMUM TPAHCIIOPTEPIB
JJIA1 PO3JJABAHHSA KOPMIB
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EJIEKTPOTEXHIKH Ta CJICKTPOMEXaHIKU

MukoaiBChbKU HAIlIOHABHUN arpapHUi YHIBEPCUTET
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AHoOTaWiA: YV pobomi poszenanymo npobremy 6UKOPUCMAHHA 3ACMAPINOZO
e/1eKmMpoO0ONAOHAHHA Y CMAYIOHAPHUX KOPMOPO30a8ayax, siKe He 8ionoeioae cyuacHum
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BUMO2AM MEXHON02IUHUX npoyecie meapunnuymaea. lIposedenuil ananiz nokasas, wo
MPAouyiuHi  KOHCMPYKYIl Mpancnopmepie maiomv Ni0BUWEHI Maco-8apmicHi
NOKA3HUKU 4Yepe3 3acmoCy8aHHs pedyKmopie ma MACUBHUX NPUBOOHUX B)3Ili6.
3anpononosano 600CKOHANEHHS eNeKMPOMEXAHIYHOI YACMUHU YCMAHOBKU WIAXOM
BUKOPUCMAHHA ACUHXPOHHO20 OBUSYHA 13 308HIWHIM DOMOPOM MA YACMOMHUM
DecYNoBaHtaM, W0 O00380J5€ BIOMOBUMUCA GI0 peodyKmopa 1 3MeHuumu
Memanoemuicms  KOHCmpykyii. Pospobnena cxema enexmponpusody 3abezneuye
nioguweHHs: HAOTUHOCMI, NOKPAWeHHs B0JIbM-AMNEPHUX XAPAKMEPUCMUK OB8USYHA,
3MEHUWIEeHH. NUMOMOI Ma MeXHON02IYHOI MmamepialoeEMHocmi. Bnposadoicenns
cucmemu 4acmomHuo20 KepySaHHA ma NpocpamoBano20 JN02IYH020 KOHmMpoaepa
00360JI51€ ONMUMIZYBAMU POOOMY KOPMOPO30A8ayd, SHUSUMU eHEeP2OCNONCUBAHHS HA
43,8 % ma niosuwumu epexmuericms cucmemu Kepy8aHHs MexHoN02IYHUM NPOYECOM
Ha 25 %.

KuarwuoBi ciaoBa:  xopmoposzoasau,  mpaucnopmep, — e1eKmMponpusoo,
ACUMXPDOHHUU ~ O8USYH I3  306HIWMHIM  POMOPOM, YACHMOMHE  pe2ynlo8anHs,
NPOCPAMOBAHUL JIO2IYHULL KOHMPOAEp, eHepeoeheKmMuUsHiCmo, MamepiaioEMHICb,
ONnMUMI3ayis Cucmemuy Kepy6eaHHsi.

AKTyaJIbHOIO TIPOOJIEMOIO CYYaCHOTO CLIIBCHKOTO TOCIIOIAPCTBA € SKCIUTyaTaIlist
3aCTapiioro  eNeKTpooOIaJHaHHsS, SKE HEe BIANOBIAAE CyYaCHUM BHUMOTam
TEXHOJIOTTYHUX IIPOIIECiB TBapUHHUIITBA.
CrartionapHi KOpMOpO3/1aBadi, sIK IPaBUIIO, MAIOTh MOAI0HI KOHCTPYKTHUBHI PIIICHHS
Ta BIAPI3HIIOTHCS TMEPEBAXHO THUIIOM TPUBOJAHOIO MEXaHI3My 1 BaplaHTaMH
nepeaaBaHHs pyxy Bill peAyKTopa 10 mpuBoHOTO Oapabdana [1]. IIpoBenenuii anamis
MOKa3aB, IO Takl po3JaBayl XapaKTEPU3YIOThCS BUCOKUMHU MAacCO-BAPTICHUMHU
MMOKa3HUKAMH.

3MEHIICHHS] Maco- Ta BAapTICHUX XapaKTEPUCTUK CYYaCHUX TPAHCTIOPTEPIB
MOXJIUBE 3aBASIKA 3aCTOCYBAHHIO JIOCSTHEHb CHJIOBOI  EJIEKTPOTEXHIKH Ta
BUKOPUCTAHHIO HETPAIULINHUX KOHCTPYKIIIA eneKkTponpuBoAiB. Ha oCHOBI
IIPOBEJCHOTO JIOCHIKEHHS [2] HaWOUIBII JOIIJILHUM BapiaHTOM BHU3HAYEHO
3aCTOCYBaHHS aCMHXPOHHOT'O JBUTYHA 3 30BHIIMIHIM poTopoM (AJ[3P) 13 yacToTHUM
perymoBanHsM [3]. Ile mo3Bossie BiAMOBUTHCS BiJ BUKOPHCTAHHS MAaCHBHOTO
peayKTOpa Ta MPUBOAHOTO Baja.

O6pana cxema AJI3P (puc. 1) KOHCTPYKTHBHO 3a0e31euy€e 3MEHIIICHHS BIUTUBY
MarHiTHMX 3yOlIeBUX TapMOHIK, MiHIMaJIbHI MEXaHI4YH1 Ta €JIEKTPUYHI BTPATH, BUCOKY
CTaOUTBHICTH MTOBITPSHOTO 3a30PY 3 TOYKH 30py MEXaHIYHOI Ta TETIOBOT HAIIHHOCTI.
Ie cipusie 3HMKEHHIO TOJATKOBHUX BTPAT 1 3a0€31euye MOKPaIIEeHHS BOJIBT-aMIIEPHUX
XapaKTEPUCTHK JABUTYHA.

Pospobiena kouctpyxkitis AJ[3P 103Bosisie 3MEHITUTH TUTOMY Ta TEXHOJIOTTUHY
MaTEepiaIOEMHICTh, a TAKOXK MOKpAIly€e MEXaHIYHI XapaKTePUCTUKH €JIEKTPOIPHUBOY
[2-3].
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Puc. 1. Cxema 3BepHEHOTr0 aCHHXPOHHOTO JIBUTYHA 3 IBOMa 00EpPTOBUMU
MiITUTHAKOBUMH IIATAMH:
1 — ctatopa; 2 - Bich; 3 — poTop; 4 — KOPOTKO3aMHUKAIOUE KIJIBIIE;
5 — MiAMUATHUKOBUH KT, 6 — MMUIbKA; 7 — (priaHenp; § — miAMUITHUK;
9 — xpunika.

TexHiuHi mapaMeTpu TPHBOIY, 3a BHUHATKOM ITYCKOBOTO MOMEHTY Ta
NepeBaHTaAXYBAIBHOT 37aTHOCTI, OylIM ICTOTHO TOKpamieHl. Jlis miaBUIeHHS
KpPaTHOCTI ITyCKOBOTO Ta MAaKCUMAJIbHOI'O MOMEHTIB HEOOX1THO 3MEHIIUTH BETUUUHY
X2 32 paxyHOK JudepeHUIiHoro poscitoBaHHs (npu A = 5,853), 1m0 pocsraerbes
30UIBIICHHSM KIJIBKOCTI TIa31B pOTOpa — HAIMpPUKIIad, 3aCTOCYBaHHAIM Zg = 18 ab0 Zr
= 30 3amictb Zr = 16.

Kopmopo3naBau ocCHalieHO ACMHXPOHHUM JBUTYHOM, SKUH KUBUTHCS BIJT
nepetBoproBada vactotu (ITY) tumy ATVS8 xommanii Schneider Electric [11].
VYnpasninus 3a6e3nedye nporpamoBanuii soriunuii koutposaep (IIJIK) Micro TSX-
3722, sxkuii peanidye JOKaJbHI Ta JUCTAHIIMHI KOMaHIW MycCK/cTom, 00poOIise
CUTHAJIA 3 TaTYNKA MOMEHTY, O0UYHCITIOE KOe(iIIEHT 3alIOBHEHHS] KOPMOpO3aBada Ta
Ha OCHOBI IIMX JJAHUX KOPUTYE MIBUAKICTH 00EPTaHHS €JIEKTPOABUTYHA, 3a0€3NeUyI0UH
ONTUMAJbHUN pexuM podotu ycraHoBku [4]. KouTpons crany mnpuBomy 1
(YHKIIIOHYBaHHS KOPMOpO37aBada MOKE 3IIMCHIOBATHUCS MUCTAHININHO 3aBISKH
nepenaydi iHbopmariii 10 kouTposiepa Ta [TH uepe3 Mepexy 3a JOMOMOTOK pajio- YU
GSM-Monemy.

BnpoBamxeHnHss  MOJEpHI30BaHOI ~ CHUCTEMH  J1aJl0  3MOTY  CKOPOTUTHU
KaMiTAJIOBKJIAJICHHA 32 PaXyHOK 3aMIHM OCHOBHOI'O By3ja IEpeJaBaHHsS KPYTHOTO
MOMEHTY Ha OUIbII KOMINAKTHUH Ta eQdeKTUBHUN. Y pe3yabTaTri BUTpaTH
enekTpoeHeprii 3menmmcs Ha 43,8 %, a edeKTHBHICTh CHUCTEMH KEpyBaHHS
TEXHOJIOTTYHUM IMPOLIECOM PO3AaBaHHs KOPMIB 3pociia Ha 25 %.
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Abstract. The paper considers the problem of using outdated electrical
equipment in stationary feed dispensers, which does not meet the modern requirements
of livestock production processes. The analysis showed that traditional conveyor
designs have increased weight-cost indicators due to the use of gearboxes and massive
drive units. It is proposed to improve the electromechanical part of the installation by
using an asynchronous motor with an external rotor and frequency control, which
allows you to abandon the gearbox and reduce the metal consumption of the structure.
The developed electric drive circuit provides increased reliability, improved volt-
ampere characteristics of the engine, and reduced specific and technological material
consumption. The implementation of a frequency control system and a programmable
logic controller allows you to optimize the operation of the feed dispenser, reduce
energy consumption by 43.8% and increase the efficiency of the technological process
control system by 25%.

Keywords: feed dispenser, conveyor, electric drive, asynchronous motor with
external rotor, frequency control, programmable logic controller, energy efficiency,
material consumption, control system optimization.
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Abstract. The results of simulation of the dynamic system of the electric drive
demonstrate indicators of transient processes that correspond to reality. The obtained
results can be used for further development and modernization of control systems of
electromechanical systems in industrial processes aimed at energy saving and
limitation of dynamic loads.

42



