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1. OniHKa TENJI0BOrO CTaHy €JIEKTPOABUTYHA 3 POTOPOM, IO KOTUTLCS, IPU HASIBHOCTI BHYTPIIIHIX MEXaHIYHUX
daxTopiB.

2. Evaluation of the Thermal State the Electric Motor with a Rolling Rotor with Internal Mechanical Factors

Pedepar:

1. O6'eKT mOCHIIKEHHS - TEIJIOBi IPOLIECU B IBUTYHI 3 POTOPOM, 1110 KOTUTHCS. MeTa LOoCaimpKeHHs - aHati3 i
MO/IEJIIOBAaHHSI TETJIOBUX MPOLECIB B ABUTYHi 3 POTOPOM, 110 KOTUTBCS, 3 YPaxXyBaHHSIM BIUIMBY CUJIM OGHOOIYHOTO
MarHiTHOTO TSDKIHHS Ta CUJIM TEPTA Y By3Jli TOPKaHHS OCEPAb CTaTOpa i poTOpa. MeToay JOCIiI)KEHH -
6a3yBajyiMCs Ha TPMBUMIPHOMY MOJEJIIOBAaHHI TEMIIEPATYPHOTO I0JIs1 ABUTYHA 3 POTOPOM, IO KOTUTBCSI, HA OCHOBI
METOJly CKiH4EHHX €JIEMEHTIB, @ TAKOK BUKOPUCTOBYBAJIMCS KJIACUYHI METOMIY, 3aCHOBaHI HA METO/Ii €KBiBaJIEHTHUX
TEIJIOBUX CXEM 3 MOJIEJIIOBAHHSM B cepefioBulli Matlab. [lyig gociifiskeHHs polecy KOHTaKTy OCEPAb CTaTopa i
POTOpPA, BUKOPUCTOBYBAJIMCSI OCHOBHI I10JI0>KEHHS TEOpii NPy>XHUX Jedopmaliil. TeopeTruyHi Ta NpaKTU4Hi
Pe3yJIbTaTU - CTBOPEHO CIIOCIO PO3PaxyHKy BTPAT IOTY>KHOCTI TePTS KOYEHHS, SIKUI A€ MOKJIMBICTb BipHO
PO3paxoByBaTU Harpis ocepip CTaTopa i poTopa y By3Jjii TOpPKaHHS. Po3pob6sieHo cr1oci6 po3paxyHKy TeMIiepaTypu



IBUTYHA 3 POTOPOM, 1IJ0 KOTUTBCS, SIKUI JO3BOJIS€ HAa CTafil IPOEKTYBaHHS YpaxOBYBaTU IOJATKOBE
TEIJIOBUIIJIEHHS Y By3Jli TOPDKAHHS OCepJb CTaTOpa i poTopa AJ1s Pi3HUX KOHCTPYKTUBHUX BUKOHAHb ABUTYHIB Ta
PeXUMIB pO6OTU. BIIOCKOHAIEHO KOHCTPYKLIiIO MEXaHi3My Ilepesiadi 06epToOBOro MOMEHTY. Po3pobeHo,
BHTOTOBJIEHO i BUITPOOYBAHO 3pa30K JBUTYHA 3 POTOPOM, 1J0 KOTUTBCS, SIKA BifITIOBila€ OCHOBHMM TE€XHIYHUM
YMOBaM [1J11 MeXaHi3MiB esleKTpruyHuX ogHoobepTroBux [OCT 7192. HoBusHa - po3po6iieHo crioci6 BU3HAUYEeHHS
BTpAT NOTYKHOCTI TEPTSI KOYEHHSI, CTBOPEHI €KBiBaJIEHTHI TEIJIOBI CXEMU 3aMillleHHS IBUTYHA 3 POTOPOM, 1[0
KOTUTbCS, BiAKPUTOrO Ta 3aXUILI€HOTO BUKOHAHb /IS CTAl[iOHAPHOT'O Ta HECTAI[iOHAPHOTO PeKUMiB pobOTU 3
YPaxyBaHHSM TePTS B 30Hi TOPKAHHS OCEPIb CTATOPA i pOTOPA, a TAKOXK OTPUMAJIO NOJATBIINN PO3BUTOK
BM3HAYEHHS POJIi TEPTsI Ta Oro BIJIMB Ha Tpoliecu B OBUTryHi. CTyNiHb YIIPOBaIKeHHS - Marzie6yp3bKuil
yHiBepcureT iM. OtTo ¢oH I'epike (HimeyunHa, M. Margebypr), BAT Mexaniunuii 3asog, "Kanssinckuit" (PO, m.
Kanszin), kapenpa enekrpuynux mamud HTY "XIII". Tany3b BUKOpUCTaHHS - TPyOOIIPOBiHA apMaTypa
[iANPUEMCTB BOJIO-, Ia30- i HAPTOBUAOOYTKY, CiJIbCbKE rOCIOAPCTBO, AaTOMHI i TEIJIOBI €J1IeKTPOCTAHLII.

2. The object of study is thermal processes in the engine with rolling rotor. The goal of research is analysis and
simulation of thermal processes in the motor with rolling rotor given the influence of the lateral magnetic
attraction force of an unilateral friction force in the touch node of the stator and rotor cores. Methods of research
are based on three-dimensional simulation of the temperature field of rolling rotor engine, based on the finite
element method. Classical methods, based on the method of equivalent thermal circuits with modeling in Matlab
environment, were also used. To study the contact process of stator cores and rotor, the basic concepts of the
theory of elastic deformations were used. Theoretical and practical results: calculating method for the power
losses of rolling friction was established. It allows to get the correct calculations on cores heating of stator and
rotor in the touch node. Method for calculating the temperature of the motor with a rolling rotor was developed,
which allows at the design stage to consider additional heat output in the touch node of the stator and rotor cores
for various designs of motors and operating modes. Design of the transmission of torque mechanism was
improved. A sample of the motor with a rolling rotor that meets the basic technical requirements for electrical
mechanisms of single-turn GOST 7192 was designed, produced and tested. Novelty of the paper is that a method of
determining power loss of rolling friction was developed, as well as heat balance equivalent circuit for motor with
rotor rolling rotor, open and guarded construction for stationary and non-stationary operating mode considering
friction in the area of contact of the stator core and the rotor, which was further developed to define the friction
significance and its influence on the processes in motor. Degree of implementation - Magdeburg University named
after Otto von Guericke (Germany, Magdeburg), Mechanical Plant "Kalyazinsky" (Russian Federation, Kalyazin),
Department of electrical machines of NTU "KhPI". Scope - pipe fittings of water, gas and oil production
enterprises, agriculture, nuclear and thermal power plants.
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