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1. HiILBI/IHICHHF[ e(‘l)eKTI/IBHOCTi €JIEKTPOIIPpUBOAA HO6YTOBI/IX 3aHYPIOBAJIbHUX ITOMII IIJIAXOM BUKOPHUCTAHHA

BEHTUJIbHUX IHIYKTOPHUX I BUTYHIB

2. Efficiency increasing of the electric drive of household immersed pumps using switched reluctance engines

Pedepar:

1. O6'eKT - esleKTPOMEXaHiuHi ITPoLlecy B IPUBO/i 3aHypIoBasibHOI oMy 3 BII. [Tpeagmer -
€JIEKTPOMAIIMHOBEHTUIIbHUI KOMILJIEKC Ha 6a3i BIJl 3 aBTOKOMYyTALi€l0 i PEryISITOPOM CTPYMY, SIKUI € IPUBOJIOM
06YTOBOI 3aHYPIOBAILHOI TIOMIIU. MeTa - € LOCiIKEeHHS €JIEKTPOMEXaHIYHUX PEXXUMIB €J1IeKTPOIIPUBO/IB 3
BEHTWJIbHUM iHIYKTOPHUM [BUTYHOM Ta CTBOPEHHS HA OCHOBI AOCIiIPKeHb e(PeKTUBHUX IT0OOYTOBUX
3aHYPIOBAJIbHUX ITOMIL. 3aJlayi:- aHasli3 CTaHy iCHYIOUMX TOCIIiIKEHD B rajly3i €JIEKTPONPUBOLIB 3 BIIl 3 MeTOI0
BM3HAUYEHHSI OCHOBHMX LIJISIXiB [1JIs MiABUILEHHS €(DEKTUBHOCTI IPUBOJIB JAHOTO TUILY; JOCIIXEHHS CTallioHAPHUX
i IMHAMIYHUX eJ1IeKTPOMEeXaHIYHUX PEe>KMMIB IIPU CEPEeIHIX Ta BUCOKUX YaCTOTaxX OOEPTaHHS eJIeKTPOIPUBOAiB 3 Bl
3 METOIO BU3HAUEHHS TEXHIYHUX MOKIIMBOCTEN €JIEKTPOIIPUBOA Y JOCiI)KYBAaHOMY Ziarla3oHi 4acTOT 0O6epTaHHS;
PO3pO6JIEHHS] MaTEMAaTUYHOI MOZe esekTporprBoza 3 BlJl, sika 6 703BosMIa ypaxyBaTH €J1€KTPOMEXaHIYHi
pesxkxumu po6otu BIJl Ha BUCOKUX 4acTOTaxX 06epTaHHS Ta OCOOJIMBOCTI IOOYTOBOI 3aHYPIOBAJIbHOI IOMITH;

PO3p006JIEHHS iHKEHEPHUX METOIUK PO3PaxyHKy esleKTpornpuBoiB 3 BIJl; ontumisariii esleKTpoMardiTHoro



MOMEHTA B 3aJIEXKHOCTI Bifi MIapamMeTpiB €JIeKTPOHHOIO KOMyTaTOpa Ta IBUTYHA; eKCIIepPUMEHTAJIbHA NTepeBipKa
IOCTOBIPHOCTI OTPMMaHUX TEOPETUYHUX PE3yJIbTaTiB; CTBOPEHHS IPOMUCIIOBOTO 3pa3ka I0O0yTOBOI 3aHYpIOBaIbHOL
[IOMIIY 3 €JIEKTPOIPUBOLOM Ha OCHOBI BEHTUJIbHOTO iHAYKTOPHOIO JBUTYHA. BUKOPHUCTaHO METOIU:
MaTEeMaTU4HOrO aHaJIi3y, YMCeJbHi METOAM PillleHHs HeJliHIMHUX nudepeHiabHUX PiBHSIHb, METOAU aHAJi3y
JIiHIAHYX Ta HEJIHIMHUX eJIeKTPUIHUX KiJI; METOIY MaTeMaTUYHOro Ta Pi3YHOTO MOJIEeJIIOBaHHS; METOY aHaJIi3y
IAHUX - NT0JIiHOMiHabHOI perpecii, Ky6iuHMX CIyIaiiHiB, MiHiMi3aLji 1inboBOiI QPyHKLI (moxuoku).IIpakTHyHe
3HaueHHS: JJoBEJ€HO [OLiIbHICTh BUKOPUCTAHHS €J1eKTponpuBoja 3 BIJl y mo6yToBUX 3aHYPIOBAJIbHUX [1OMIIAX;
BM3HAYEHO TeXHiYHi MOXKJIMBOCTI eJleKTporipuBoay 3 BIJl mpu cepenHix Ta BUCOKUX 4aCTOTaX 06epTaHHS
PO3p0o06JIEHO iH)KeHEPHY METOAMKY PO3PaxXyHKy CTaTUYHUX MEXaHIYHUX Ta PETyJII0BaJIbHUX XapakTepucTuk HaykoBa
HOBHM3HA:- BIIEpIle PO3po6JeHa MaTeMAaTUYHA MOJIEJIb €J1eKTPOMALIMHOBEHTHUIIPHOTO KOMILJIEKCY Ha 6a3i BI]] 3
ABTOKOMYTALIi€l0 i 0OOMEXXEHHSIM CTPYMY, SIKA BPAaXOBYeE IyJIbCallii MOMEHTY Ta OCOOJIMBOCTi pO60TH
€JIEKTPOIIPUBOJLY Y CKJIaZi 3aHYpPIOBAJIbHOI IOMIIY; YAOCKOHAJIEHO PO3PaXxyHOK €JIEKTPOMAarHiTHOrO MOMEHTa
npuBoja 3 BIJl, mo 103BonIo OTpUMaTH 6isiblll TOYHE 3HAYEHHS eJIeKTPOMarHiTHoro MmomeHTa BIJ] nmpu BuCOKux
yacToTax 00epTaHHs; OfleprKajla NOAAJIbIINYI PO3BUTOK TEOPIisl €71€KTPONPUBOLIB 3 BIJl, B YaCTHUHI yTOUHEHHS
PO3paxyHKy eJIeKTPOMEXaHIYHUX PEKUMIB €JIeKTPOIIPUBOJA HACOCA 3 BEHTUJILHUM iHIYKTOPHUM JBUTYHOM.

PesynbTaT po60OTH BUKOPUCTAHI [IpY CTBOPEHHI cepii 06yTOBMX 3aHypIoBaIbHUX HacociB Tumny BUITM-0,63.

2. The object is electromechanical processes in a drive household of the immersed pump with switched reluctance
engine (SRE). The subject is the electrical machine switched complex based on SRE with autoswitching and current
regulator which is a drive household of the immersed pump. The objective is the research of electromechanical
modes of electric drives with switched reluctance engine and development of effective immersed pumps on the
basis of the researches. Tasks: analysis of the present researches status in the field of electric drives with SRE; for
the purpose of defining basic ways of efficiency increasing of the given drives; researching stationary and dynamic
modes at average and high rotating velocities of electric drives with SRE for the purpose of defining technical
opportunities of the electric drive within the investigated range of rotating velocities; development of
mathematical model of the electric drive with SRE which would allow to take into account electromechanical
modes of operation SRE at high rotating velocities and features of the immersed pump; development of
engineering calculating methods for electric drives with SRE; optimization of the electromagnetic moment
depending on parameters of the electronic switchboard and the engine; experimental examination of obtained
theoretical results' reliability; development of an industrial sample of the immersed pump with electrical drive on
the basis of switched reluctance engine. Using of methods: of the mathematical analysis, numerical methods of the
solving of the nonlinear differential equations, methods of the analysis of linear and nonlinear electric circuits,
methods of mathematical and physical modeling, date analysis methods - polynomial regress, cubic interpolation,
minimization of criterion functions (mistake). Practical value: the expediency of using of the electric drive with
switched reluctance engine in household immersed pumps is approved; technical opportunities of the electric
drive about the SRE are defined at average andhigh rotating velocities; the engineering design procedure of static
mechanical and adjusting characteristics of electric drives with SRE was developed. Scientific novelty: the
mathematical model a electro-machine switching complex on based SRE with autoswitching and current
restriction which takes into account pulsations of the moment and features of the electric drive operation in the
structure the immersed pump is developed for the first time; calculation of the electromagnetic moment of drive
with SRE is improved using proposed analytical function of the magnetization that has allowed to obtain more
exact value of the SRE electromagnetic moment at high rotating velocities; the theory of electric drives with SRE
was the further developed, which have allowed to specify calculation of electromechanical modes of the pumps
electric drive with when developing of switched reluctance engine on the basis of the new received dependences.
The results of the work were used when developing of a series household immersed pumps such as BIIL[}1-0,63
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