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1. EIeKTpOTEXHIYHMI KOMILJIEKC [JIS BUITPOOYBaHHS MALIMH MIOCTIMHOTO CTPyMY 6€3 MEXaHIYHOTrO 3'€IHAHHS BaJliB

2. The electrotechnical complex for testing the direct current motors without mechanical shafts connection

Pedepar:

1. O6'eKT HBoOCiIKEHHS - MPOLIeCU NTePETBOPEHHSI €HEPrii B €/IeKTPOTEXHIYHOMY KOMILIEKCI 17151 BUTIPOOYBAHHS
MallIVH [IOCTIHOTO CTPpyMy; MeToto pobOTH € NifBullleHHS e(peKTUBHOCTI BUIIPOOYBaHb MalLMH ITIOCTIHHOTO CTPYMY
IIJIIXOM PO3POOKU CUCTEMU B3a€MHOI'O HAaBAHTAKEHHSI €JIEKTPUYHMX MAIlVH 6€3 MEXaHiYHOro 3'eJHaHHS BaJliB;
METOIY AOCJiIPKEHDb 6a3yI0ThCSl HA BUKOPUCTAaHHI TeOopilt: PyHAAMEHTAJIbHUX [IOJI0KEHb TEOPii aBTOMAaTUYHOTO
KEPYBaHHS U €JIEKTPOTEXHIKY; TEOPii €IeKTPUYHUX KiJl, METOZy TapMOHIYHOIO aHali3y; METOiB BUPIlI€HHS
I1depeHLifHNX PiBHSHb; METOZB IIJIAHYBAHHS €KCIIEPUMEHTY; MaTEMAaTUYHOTO MOJIE/IIOBAaHHS Ta
€KCIIEPUMEHTAJIbHUX NOCIIIKEHb; TEOPETUYHI PE3YJIbTATU: AiCTaB [10AAJIbIIOTO PO3BUTKY METO AUHAMIYHOTO
HaBaHTa>KEHHS MAIIUH IIOCTINHOTO CTPYMY, B IKOMY, Ha BiIMIiHY Bif| iCHYIOYMX, [IJIs1 BUKJIIOYEHHS 3HAKO3MIHHUX

CKJIaIOBUX CTPYMY B CUJIOBOMY KOJIi IEPETBOPIOBAYA €HEPTil 3[ilICHIOETbCS KEPYBAHHS [1aPasIeJIbHO MiAKII0YEHNM



110 BUITPOOYBAHOI'O IBUT'YHA €JIEKTPOMEXaHIYHMM HAaKOMN4yBaJIbHO-KOMIIEHCYIOUMM IIPUCTPOEM, Y POJIi SIKOTO
BUKOPUCTOBYETBCS NOLATKOBA MAllIMHA [TOCTIHOTO CTPYMY; yIieplie ofepKaHo MeTo[, GOPMYyBaHHS CTPYMY
HAKONMYYyBaJbHO-KOMIIEHCYIOUOTO MTPUCTPOIO y MPOTHdasi 0 CTPyMy BUNIPOOYBAHOI MAIIMHY 3 yPaxyBaHHSAM KyTa
3CYBY MK FrapMOHIYHMMU CKJIaZOBYMMU CTPYMIB, 110, HA BiMiHY BiJl iCHYIOUMX, CTBOPIOE YMOBY [JI51 BUKJIIOUEHHS
3HAaKO3MIHHMX CKJIAIOBUX CTPYMY B CUJIOBOMY KOJIi IIEPETBOPIOBaYa €HEPrii Ta MiHIMi3allil CTIO)KUBaHHS
3HAKO3MiHHOI IIOTY>KHOCTi MepeXi >XUBJIEHHS; YAO0CKOHAJIEHO [IPUHLIUINN [100y10BU €KCTPEMaIbHUX CUCTEM
KEPYBaHH4, B IKUX, HA BiIMiHY BiJl iCHYI04MX, BUBHAUYEHHS [I0YAaTKOBUX 3HaY€Hb HANIPYT KEpyBaHHS
[IePETBOPIOBaYaMU 37iIICHIOETLCH Ha OCHOBI CUHTE30BaHOI PErpPeCinHOi MOJETI, 1110 MOB'I3y€e CepEeSHbOKBAAPATUYHI
3HAYEHHS CTPYMIB eJIeKTpUYHMX MAIIVH i CUJIOBOTO KoJia [IepeTBOpIoBava eHeprii i3 3HaueHHsIMU KoeillieHTiB
3al0BHEHHS iMITyJIbCiB Ta KyTa 3CYBY HAIIPYT KEPYBaHHs II€PETBOPIOBaYaMu. [IpakTUYHi pe3ybTaTu - PO3PO6JIEHO
CTPYKTYPY KOMILJIEKCY [1JI1 BUIIPOOYBAaHHSI MAIIMH [IOCTITHOTO CTPYMY Ta IPAKTUYHO AOBEAEHO MOXKJIMBICTD
No6Y0BY NOAI6HMX KOMIIJIEKCIB /17151 6yb-SKUX TUIIIB Ta MOTY>KHOCTEN BUIIPOOYBAaHNX MAIIMH; PO3PO6JIEHO
METOJIMKY PO3PaXyHKY I1apaMeTpiB €J1IeKTPO0O6IaHAHHS KOMILJIEKCY [1J1 BUITPOOYBAHHS MALIMH IIOCTiHHOTO
CTPYMy, sIKa 3abe3Ieuye palioHajbHe CIiBBiIHOIMIEHHS IIOTY>)KHOCTEN €J1eKTPO00JIaJHAaHHS Ta CYTTEBE 3MEHIIEHHS
KalliTaJIoBKJIaIeHb HAa CTBOPEHHSI Ta MOJIEPHI3allilo KOMILJIEKCIB [171s1 BUIIPOOYBAHHS; pO3PO6JIEHO IIPOrPAMHO-
anapaTHUI KOMILIEKC, SIKUAi JO3BOJIsle aBTOMATU3yBaTy NPOLeC BUIIPOOYBaHHS, 3a0€31e4yl04y MiIBULIEHHS 10r0
eeKTUBHOCTI Ta iHpopmaTUBHOCTI. CTyIiHb BIPOBA/IKEHHS - HA BUPOOHMYOMY nifgnpuemctsi TOB "TIpoekTHO-
IiarHOCTUYHUI LEHTP" Ta B HaBYaJIbHUI ITpoLec KpeMeHuyLbKOro HallioHaJILHOTO YHiBepcuTeTy iMeHi Muxaiina
Octporpaacbkoro. Cepa (ranysb) BAKOPUCTAHHS - €JIEKTPOTEXHIUHI KOMIIJIEKCHU /1J11 BUITPOOYBAHHS MALIAH

IIOCTIITHOTO CTPyMy 6€3 MeXaHiYHOTrO 3'€JHaHHS BaJliB.

2. Object of study - energy conversion processes in electrical complex for testing DC motors; aim of the work is to
improve the efficiency of testing the dc motors by means of development the system of mutual load of electrical
machines without mechanical connection of shafts; research methods are based on the usage of the following
theories: fundamentals of the theory of automatic control and electrical engineering, theory of electrical circuits,
harmonic analysis methods, the method of differential equations solution, methods of experimental design,
mathematical modeling and experimental researches; theoretical results: the method of DC machines dynamic
loads received further development, which, unlike to existing methods, is based on the control of parallel
connected to tested motor electromechanical storage and bunching-out system which is an additional DC motor
in order to eliminate reversal components of in power circuit of the energy converter; the method of forming the
current of storage and bucking-out device in antiphase to the current of tested motor taking into account shearing
angle between currents harmonic components was given, which is, in difference to existing methods, is a base for
elimination the reversal components in energy converter power circuit and minimization of the usage the reversal
power from supply; the principles of extremal control systems creation were improved, where, in difference to
existing, determination of initial values of control voltages of the converters is done basing on the developed
regression model which connects the root-mean-square value of the currents of electric motor and energy
converter power circuit with duty factors and shearing angle of control voltage of the converter. The practical
results: the structure of the complex for testing DC machines was developed and practically proved the possibility
of building such systems for all types and capacities of tested machines; a method of calculating the parameters of
complex for testing electrical DC machines, which provides a rational ratio of electrical power of
electromechanical equipment and significant decrease in investments for the establishment and modernization of
testing systems was developed; a hardware and software system for automatization the testing process and
enabling the improvement of its efficiency and informativeness was developed. The degree of implementation - a
manufacturing company LLC "Design and Diagnostic Center" and the learning process of Kremenchuk Michaylo
Ostrogradskyi National University. Sector (industry) of the implementation - electrical systems for testing DC
motors without mechanical connection of shafts.
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