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AHHOTAUMs. AKTYaJbHOCTh IHIPOBEJIEHHBIX MCCIEJOBAaHUM CBsSI3aHAa C
3aJjJa4yaMH MOBBIIIEHUS SHEPro3PpPpexkTuBHOCTU. B HacTos1Iee BpeMsi aCHHXPOHHBIE
anekrpoasuratenu (AJl) SABIAIOTCA OJHUMH U3 OCHOBHBIX IOTpeOUTENEH
IPOU3BOAUMON JJIEKTPUYECKOW SHEpPruuM B HAlIed CTpaHe, B TOM 4YHUCIE U
onHoda3Hble acUHXpOoHHbIE ABurarenu. lllupokoe pacnpocrpanenne ogHo(a3HbIe
AJl mosyuniau B paziIUYHbIX cepax MPUMEHEHHUs, IPEUMYIIECTBEHHO OBITOBBIX,
TaKHUX KaK XOJOJWIbHBIE YCTAHOBKU, CTUPAJIbHBIE MAILIMHBI, CTAHKU 110 00paboTKe
JiepeBa U MeTajia, CACTEMbl BEHTIWISILIUY U OTOIICHUS, a TAKXKe B IpYruX cepax.
JI1st OOJIBIIMHCTBA MEPEUYUCIEHHBIX YCTPOWCTB BaKHO, YTOOBI 3JIEKTPOABUTATEIb
MMeEJ BBICOKMII HOMHUHAJIBHBIII MOMEHT, a Takke 00Jafal BBICOKONM KPaTHOCTHIO
IIyCKOBOT'O MOMEHTA.

Bbicokass KpaTHOCTh IyCKOBOI'O MOMEHTa OCOOEHHO HeoOXxoauma Jyis
JIBUTATEJSI, IPUMEHSIEMOTO B IPUBOJIE KOMIIPECCOPHBIX U HACOCHBIX YCTaHOBOK. K
IPUBOJHBIM 3JIEKTPOJIBUTATENSIM HACOCHBIX arperaToB MOMHMO HMX MOLIHOCTH
OpeabsABIseTCS psAn crneuuduueckux TpedoBaHuid. OAHUM U3 ONPEEISIOIIMX
ABIIIETCS HEOOXOJUMOCTh YacThIX MOBTOPHBIX IyCKOB IOJ HAarpy3Koil, 4yTo, B
CBOIO OYEPE/Ib, IPEABSABIISAET NOBBILICHHBIE TPEOOBAHNUS K KOHCTPYKIIUSIM OOMOTKH
CTaTopa U IyCKOBOM OOMOTKM 3JIEKTPOJBUIATENs, HATPEB KOTOPBIX OINpEAesieT
IPOAODKUTEIBLHOCTh TpeOyeMol may3bl MEXIy IMyCKaMd U JOIMYyCTUMOE YHUCIIO
IIyCKOB 33 PaCCMaTPUBAEMBbII NIEPHOL.

Lenpto pabOThl  SBISJIOCH  YAYYIIEHHME IYCKOBBIX  XapaKTEPUCTUK
0JIHO(ha3HBIX ACUHXPOHHBIX ANEKTPOJBUTATENEH u YBEIUYEHHUS
SHEProdPGHEeKTUBHOCTU DJIEKTPOTEXHUUECKUX YCTPOMCTB, pabOoTaloIMX Ha HX
ocHoBe. B mpencraBieHHoil paboTe B 4 rijaBax paccMaTpHUBAIOTCS BOMPOCHI
NOBBIIIEHUS  MYCKOBOTO  MOMEHTa JBYX  KOHCTpyKUMEH  oAHO(]a3HOTO
ACHXPOHHOTO 3JICKTPOABUTATENIS C IBYMS (2P=2) U 4eThIpbMs (2p=4) moJIocaMHu.
[TpoBeneHHbIE HCCIEA0BAHUS MOTYT OBITh UCIIOJI30BAHBI B KAYECTBE OCHOBBI JIJIS
JATbHEUIINX MCCICAOBAaHUKA B 00JacTH yBEIWYEHUE HHEProddPeKTUBHOCTH
AJIEKTPONPUOOPOB U AIIEKTPOYCTAaHOBOK. PazpaboTaHbie MO/iENU B cpejie KOHEUHO-
AJIEMEHTHOTO aHaju3a s NPOEKTUpOBaHUs ojHO(a3zHoro AJl, mo3BosioT
peain3oBaTh KOHCTPYKUUU OAHO(Ma3HOro AJl ¢ TOBBIIICHHBIM ITyCKOBBIM
MOMEHTOM.

Hayunasi HOBM3HA NpPOBENEHHBIX HCCIEIOBAHUM 3aKJIIOYAETCs B TOM, YTO
UCIIOJIb30BaH HOBBIM 3P (EKTUBHBIM CMOCOO MOBBIIIEHUSI MYCKOBOI'O MOMEHTA
0J1HO(a3HOTO ACHUHXPOHHOTO JJIeKTpojaBuUTarend. beuia co3maHa JocToBepHas
KOMITbIOTEPHAST MOJIEJIb ACHHXPOHHOTO OJHO(A3HOTO 3JIEKTPOABUTATEINS B Cpee
KOHEYHO-3JIEMEHTHOTO  aHaJlK3a,  YYUTHIBAIOLIME  JIOKAJIbHBIE  IPOLIECCHI
nepeMarHiurMBaHusl MAarHUTONPOBOJAa B PA3JIMYHBIX y3JaX dJIEKTPUUYECKON
MamuHbel. Takke, ONTUMU3UPOBAHA KOHCTPYKIUS cTaropa OAHO(a3HOTO
ACUHXPOHHOTO 3JIEKTPOABUTATENS C MOBBIILIEHHBIM ITyCKOBBIM MOMEHTOM.
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Annotation. The relevance of the research is related to the tasks of
increasing energy efficiency. Currently, asynchronous electric motors (IM) are one
of the main consumers of produced electric energy in our country, including
single-phase asynchronous motors. Single-phase IM has been widely spread in
various fields of application, mainly household, such as refrigeration, washing
machines, wood and metal processing machines, ventilation and heating systems,
as well as in other areas. For most of the listed devices, it is important that the
motor has a high nominal torque, and also has a high multiplicity of starting
torque. High multiplicity of starting torque is especially necessary for the engine
used in the drive compressor and pumping units. In addition to their power, a
number of specific requirements are imposed on drive motors of pumping units.
One of the determining factors is the need for frequent restarts under load, which,
in turn, imposes increased requirements on the stator winding and motor starting
windings, the heating of which determines the duration of the required pause
between starts and the number of start-ups for the period under consideration.

The aim of the work was to improve the starting characteristics of single-
phase asynchronous electric motors and to increase the energy efficiency of
electrical devices operating on their basis. In the present paper, in 4 chapters, the
issues of increasing the starting torque of two single-phase asynchronous motor
designs with two (2p = 2) and four (2p = 4) poles are considered.The research can
be used as a basis for further research in the field of increasing the energy
efficiency of electrical appliances and electrical installations. The developed
models in the finite elements methods applications analysis for the design of
single-phase induction motor allow us to implement single-phase induction motor
designs with an increased starting torque.

The scientific novelty of the research is that a new efficient method has
been used to increase the starting torque of a single-phase asynchronous electric
motor. A reliable computer model of an asynchronous single-phase electric motor
was created in a finite element analysis programs, taking into account the local
processes of magnetic flux flow inside the magnetic circuit in various nodes of the
electric machine. Also, the stator design of a single-phase asynchronous electric
motor with a high starting torque was optimized.

Keywords: Single-phase asynchronous motor, starting torque, mechanical
characteristic, simulation, magnetic field, non-magnetic gap, stator, ANSYS,
Maxwell, Simplorer, compressor, pump.



