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2. Formation of energy-oriented starting characteristics of synchronous electric drive of fans of the main
ventilation of mines

Pedepar:

1. Incepralist NpUCBsAY€HA BUPILIEHHIO aKTyaJbHOTO 3aBJAHHA — MiJIBULIEHHS €HeProe(eKTUBHOCTI
€JIEKTPOMEXaHIYHMX KOMIIJIEKCIB BEHTUJISTOPIiB TOJIOBHOTO ITPOBITPIOBAHHS MIAXT, IIJISIXOM PO3POOJIEHHS i
BIIPOBAJPKEHHS €(PEKTMBHUX METOIiB [IJIABHOTO IIyCKY IPUBOJHUX CUHXPOHHUX JIBUTYHIB i3 ix po60TO10 B
€HEepProopieHTOBAaHMX MEXax ITyCKOBUX XapaKTE€PUCTHUK. [Ijis1 BUpilleHHs 3aBIaHHs 0yJl0 IPOaHasli30BaHO METOAU Ta

3ac00M MyCKy CUHXPOHHMX JBUTYHIB OO iX PYHKLIOHAJIBHOCTI Ta €Heproe(eKTUBHOCTI y KOMIIJIEKC]



€JIEKTPOIIPUBO/IiB BEHTUJIITOPIB TOJIOBHOTO IIPOBITPIOBAHHS aXT. OGI'PYHTOBAHO i pO3p006JIEHO CTPYKTYpH
eHeproeeKTUBHUX CUHXPOHHUX €JIEKTPONPUBOIB i CIIOCOOM KEPYBaHHS HUMU 1151 BAKOPUCTAHHS y BEHTUJISALIi
TOJIOBHOTO IIPOBITPIOBAHHS 3aJ1i30PYAHUX 1IAXT. BJOCKOHAZIEHO METO/, IMKJIIYHOTO [TI0YE€PrOBOrO KEPYBaHHS
6s10kamu 6araTopiBHeBoro IGB TpaH3MCTOPHOTO MepeTBOPIOBaYa €JIEKTPUYHOI €Heprii 11 XUBJIEHHS CUHXPOHHUX
IBUTYHIB €JIEKTPOMEXaHIYHNUX KOMILJIEKCIB BEHTUJIATOPHUX YCTAHOBOK LIAXT. BUKOHAHO NOPiBHAJILHE OLIiHIOBAHHS
PEKUMIB iX poOOTH 3 ypaxyBaHHSIM 3aIIPOIIOHOBAHOIO IIPUHLMITY PO3ZiNbHOI 3MIiHU aMIUIITYAU i 4aCTOTU BUXiTHO]
Hanpyru. Pospo6seHo meTos, GopMyBaHHS ONTUMAaJIbHOI KPUBOI BUXiJIHOI HAlIpyru IEPETBOPIOBAYa 4aCTOTHU Ta
BBEJIEHHS 1I0T0 [IO CTPYKTYPU €HEProe(PEeKTUBHUX CUCTEM €JIEKTPOIIPUBO/LiB BEHTUJISITOPIiB FOJIOBHOTO
IIPOBITPIOBAaHHS 1aXT. [IpoBeleHO KOMILIEKC J1Tab0PAaTOPHUX i HATYPHUX BUNIPOOYBAaHb €HEProe(EeKTUBHOCTI
3aIPONIOHOBAHMX METO/IIB IJIABHOTO ITYCKY CUHXPOHHUX JBUTYHIB BEHTUJIATOPIB FOJIOBHOTO NPOBITPIOBAHHS IIAXT.
3anponoHOBaHi TEXHIYHI PillleHHS CNIPUSIOTH MiABUILIEHHIO €eHEPrOe(PEKTUBHOCTI €JIEKTPOMEXaHIUHUX KOMILJIEKCIiB
BEHTUJIATOPIB IOJIOBHOI'O MIPOBITPIOBAHHA IAXT 3aBSKY 3MEHILIEHHIO IYCKOBUX CTPYMIB i 3BMEHIIEHHIO CTIOKUBAHHS
€JIEKTPUYHOI eHeprii miz Jyac rmycky. Kiro4oBsi ¢10Ba: MyCKOBi XapaKTePUCTUKU, CHHXPOHHUN €JIEKTPUYHUI ABUTYH,

BEHTUJIATOP I'OJIOBHOTO I'[pOBiTpIOBaHHSZIY iMHyﬂbCHI/II/“I NEPETBOPIOBAY, MJIaBHU ITyCK.

2. The dissertation is devoted to the decision of an actual problem - increase of energy efficiency of
electromechanical complexes of fans of the main ventilation of mines, by development and introduction of
effective methods of smooth start of driving synchronous motors with their work within energy-oriented limits of
starting characteristics. To solve the problem, the methods and means of starting synchronous motors in terms of
their functionality and energy efficiency in the complex of electric drives of the main ventilation fans of the mines
were analyzed. The structures of energy-efficient synchronous electric drives and methods of their control for use
in the ventilation of the main ventilation of iron ore mines are substantiated and developed. The method of cyclic
alternating control of blocks of multilevel IGB transistor converter of electric energy for power supply of
synchronous motors of electromechanical complexes of fan installations of mines is improved. A comparative
evaluation of their modes of operation is performed taking into account the proposed principle of separate change
of amplitude and frequency of output voltage. A method for forming the optimal output voltage curve of the
frequency converter and introducing it into the structure of energy-efficient systems of electric drives of fans of
the main ventilation of mines is developed. A set of laboratory and field tests of energy efficiency of the proposed
methods of smooth start-up of synchronous motors of fans of the main ventilation of mines is carried out. The
proposed technical solutions help to increase the energy efficiency of electromechanical complexes of fans of the
main ventilation of mines by reducing starting currents and reducing electricity consumption during start-up. Key
words: starting characteristics, synchronous electric motor, main ventilation fan, pulse converter, smooth start.
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