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CPABHEHUME XAPAKTEPUCTHUK BEHTHJIBHOI'O PEAKTUBHOI'O IBUI'ATEJIA
IPU IATAHUAU OT OJHOP®PA3ZHOM CETU 1 OT ACTOUYHUKA ITIOCTOSAHHOTI' O
TOKA

Hocnidxnceno pobomy eenmuipbHozo peakmuenozo osuzyna. Ilpu scuenenni 6enmuibH0o20 peakmugHozo 08uyna 8io 00Hogpasnoi
Mepedxici IMIHH020 CIPYMY HA 6UXO00I BURPAMIAYA HANPY2A WUKTIYHO MIHAEMbCA 6i0 HYIA 00 MAKCUMANbHO20 3Hayenna. Lle
npugooums 00 8i0n0GIOHOT YUKAIUHOT 3IMIHU POpMU cMPYMY il MAZHIMHO20 ROMOKY 1l 3MIHI XapaKmepucmuk 08UzyHa é nopis-
HAHHI 3 XapaKmepucmuKkamu npu yHcuejienHi 1020 6io mepesci nocmiinozo cmpymy. Haeooamoca nopienansui oani, w0 00360-
nawome oyinumu yi 3minu. bidn. 5, radn. 4, puc. 5.

Knrouoei cnosa: BeHTHIbHUI peaKTHBHMIL IBUTYH, MATHITHHIA NOTIK, 0qHO(a3HA MepeKa KHBJICHHS, EMHICTL KOHeHCATOPA,
NOTY KHiCTb, JZKepPesio MOCTIiiHOro CTPyMY, 4acTOTa 00epTaHHS.

Hccneoosana paboma eenmunvhozo peakmugnozo oguzamens. Ilpu numanuu 6eHmuibH020 PeaKmugHo20 oguzameis Om 00-
HOa3HOIl cemu nepemeHno20 MOKa HA 6bIX00€ BLINDAMUMEIA HANPANCCHUE YUKAUYECKU MEHACMC OM HYIA 00 MAKCUMATb-
HO20 3HAYeHUus. DMo NPUGOOUM K COOMEEHICHEYIOU|EMY YUKAUUECKOMY UIMEHEHUI0 (hopMbl MOKA U MAZHUMHOZ0 NOMOKA U
U3MEHEHUI0 XAPAKMEPUCMUK 08Uzamens no0 CPAGHEHUI0 C XAPAKMEPUCMUKAMU NPU RUMAHUYU €20 Om Cemu NOCMOAHHOZ0 Mo-
ka. IlIpueooamca cpasnumenvuvie OaHHble, NO360AIOUIIE OUeHUMb IMU UsMeHenuA. bubi. 5, Tadn. 4, puc. 5.

Knrouesvie cio6a: BeHTHIbHbIN PeAKTUBHBIH IBUIaTe/b, MATHUTHBIN NOTOK, 0AHO(Aa3HAS ceTh MUTAHUSA, EMKOCTbh KOH/IeHCA-
TOPa, MOIIHOCTb, HCTOYHHK MOCTOSTHHOI'0 TOKA, YACTOTA BpallleHUs

IlocranoBka 3agauu. B HacTosiee BpeMs Bce ya-
e B paSJ'II/l‘lH])lX MalIrHax U ME€XaHu3Max le/IMeHHIOTCﬂ
BEHTUJIbHbIE PEAKTUBHbIE JABUTaTeNId. OTH JBUraTENH
MUTAIOTCA OT CeTel MOCTOSHHOI'O TOKa, a TaKXKe 4Yepes
BEIIIPSMUTENh, KaK OT Tpex(a3HbIX, TaK U OT OAHO(a3-
HBIX ceTed NepeMeHHOro Toka. [Ipu muTaHuM OT OJHO-

caTopa Ha BBIXOZAE BBIIpAMUTENS (Tala. 2) ¥ MOILIHOCTb
JBUraTeis NpH TOKE, OOECIeuUBAIONIEM MaKCHUMalIbHO
JIOITyCTUMOE TIPEBBIIICHHE TEMIIepaTypbl OOMOTKH, TaKKe
IIPY Pa3INYHBIX BEJIMYMHAX E€MKOCTH KOHJAEHCAaTopa Ha
BBIXOJI€ BeIIpsiMUTEIS (Ta0I. 3).

(hasHOii ceTH MEPEeMEHHOTO TOKA MMEET MECTO UMKIHYC-  [[[Typuma sy6ua cratopa, M Tg%ﬁp;[)a; 1
CKOE H3MCHCHHE HANPSDKCHHS U, COOTBETCTBEHHO, GOPMBI  |Bricora sy6ua cratopa, M 0.0192
TOKa, MAarHUTHOI'O IOTOKa W M3MCHCHHUE XapaKTCPUCTUK BHyTpeHHI/Iﬁ JIMaMETP CIUHKH CTaTOpa, M 0.119
JBUTATEIIS 110 CPAaBHEHHUIO C XapaKTSPUCTUKAMH IIPH ITH- BeicoTa cimHKM cTatopa, M 0.00751
TaHUU €ro OT CETH IOCTOSHHOTO ToKa. [[ns onpenenenus BricoTa ciuHKM poTopa, M 0.029
YIEJIbHOIO MOMEHTA JBUTraTENe MUTAOIIMXCS OT OIHO- Bericora 3y0ma potopa, M 0.00951
(ba3HOW ceTH MEepeMEeHHOTO TOKAa HeoOXOomuMbl MX cpaB-  |llupuna 3ybua poropa, M 0.017
HUTENILHBIE XaPAKTEPUCTHKU C JBMIATENSAMH, MUTAIOIK-  |[MaMeTp pacTo4KH, M 0.077
MHMCSI OT CETH MOCTOSHHOTO TOKA. JuHa cepieyHuKa, M 0.135
AHAIN3 TOCHETHUX AOCTH/KEHHIl W myGamKkanuij, | BE/HIHHA BO3IYIIHOTO 3a30pa, M 0.0002
Jlns aBuraTeneil, NMUTAIOIUXCA OT CETEH MOCTOSHHOTO ucsio BUTKOB 0OMOTKH 100
TOKa M3BECTHHI [ 1-5] BeMMUUHBI yaeTpHOT0 MOMeHTa. [l Juametp obmoTouHoro npososta, M (roi.) 1.243
JBHraTeNell, MHTAIOMEXCS OT oHOGA3HON CeTH mepe- ComnporuBieHue Ga3pl 0OMOTKH cTaTopa, OM 0.593
MEHHOT'O TOKa 4€pe3 BBIIPSAMUTEIb, BEJIMUUHBI YAEIbHO- Ta6nuia 2
IO MOMEHTA B U3BECTHBIX aBTOpPAM UCTOYHHUKAX HE IpPEn- P,, Bt 1A n, 00/MuH M, % C, Mmx®
CTaBJICHBI. 1413 5.226 6002 51.7 110
enbio paGoThl SBISETCS CPABHUTENIBHBIN aHAIM3 2321 6.057 6001 63.3 500
XapaKTCPUCTUK BCHTUJIBHOI'O PCAKTUBHOI'O JABUIaTCIIA 2749 6.424 6003 66.9 1000
OpU €ro MHUTAaHUH OT OAHO(A3HON CeTH MEePEMEHHOTO 2988 6.643 6004 68.6 1500
TOKa C XapaKTepUCTHKAMHU [BUTAaTelNsl NpPU MUTAHUU OT 3129 6.784 6002 69.5 2000
CETH MOCTOSIHHOTO TOKAa JJisi BO3MOXHOCTH OCYLIECTBIIE- 3222 6.864 6001 70.1 2500
3291 6.93 6000 70.5 3000
HUS TPABIJIFHOTO BBIOOpA TJABHBIX Pa3MEpOB IIPHU IPO-
eKTUPOBAHWUU JABHTATEJICH MUTAIOIIUXCSA OT OJHO(MA3HOM Tabauna 3
CETH MEPEMEHHOTO TOKa B 3aBHCHMOCTH OT TpeOOBaHHIA P,, Bt I, A n, 00/MHUH 1, % C, Mk®
TEXHUYECKOTO 3aJIaHUS. 2254 7.381 5057 55.9 110
HN3noxenne matepuajia uccjieroBanms. J(ns BeH- 2999 7.396 5344 64.5 500
THILHOTO PEAKTHBHOIO JABHMraTels (JaHHBIE IBMIaTEIIs 3306 7.397 5570 68.1 1000
npuBeeHbl B Tabll. 1) ¢ cOOTHOLIEHHEM 3YOILIOB cTaTopa 3473 7.382 5682 69.7 1500
U poropa 8/6 mpu MUTAaHUKM OT OAHOGA3HOU CETH uepes3 3528 7.394 5737 70.2 2000
BBITNIPAMUTEIIb 6]:IJ'II/I IMMPOBEACHDLI ABC I'PYyIIIbl YUCICHHBIX 3579 7.397 5782 70.9 2500
3638 7.399 5802 71.4 3000

JKCIIEPUMEHTOB.
OnpeneneHsl MOIIHOCTb ABUraTens NPU IMOCTOSH-
HOM 4acToTe BpallleHHs MIPU Pa3InIHON eMKOCTH KOH/EH-
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B ta0i. 4 npuBeeHbl JaHHbIC IBUrATElls IPU IMTAa-  MOMEHTA, CO3/IaBaeMOro OJHOHM (a3oif, 1 CyMMapHOTrO MO-
HUHW €T0 Yepe3 BBIIPSAMUTENb OT Tpex(a3HoH Ienu mepe-  MEHTa, CO3/aBacMoro BceMu (azammu (puc. 2); MOTOKOCIIE-

MEHHOI'0 TOKa. nenust Qassl (puc. 4) U N3MEHEHHUs BO BPEMEHH HaIPSHKEHUSI
Tabmuua 4 Ha BBIXOME BBIMPSIMHUTENS W HA KOHACHCATOPE TIPU Pa3JIHy-

Py, Br LA n, 06/MuH n, % C, mx® HOM BeNMYMHE €ro eMKOCTH (puc. 3). Tlomydens! 3aBucuMO-
3802 7.399 6000 73 110 CTH TI0JIE3HON MOIIHOCTH OT BEJIMYMHBI EMKOCTH HA BBIXOJIE

PaccuuTaHbI [IPH HEM3MEHHOH 4acToTe BpalleHus u  BBUIPAMUTCIIS IIPH NOCTOSHHOI YacTOTE BPAILICHHS, A TAKKE
U3MEHSIIONIEMCST TOKE, a TAKKe NPH HEU3MEHHOM jeiicr-  HMPH HEU3MCHHOM TOKE. JUIs K&KOOro U3 yKasaHHbIX Bapu-
BYIOILIEM 3HAYCHHH TOKA H H3MEHSIOILIEHCS JacToTe Bpame-  AHTOB MPUBE/ICHbI KPUBBIE (PHC. 5) TIO KOTOPBIM MPH 3a/1aH-
HUSL KpUBBIC (DA3HOTO TOKA W CyMMapHOro Toka (puc. 1); ~ HOH MOIIHOCTH MOXET ObITH onpenernen KII/L.
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Puc. 1. KpuBble n3meHeHus 3a 1% obopota poropa ¢ eMkocTbio 110 Mk®D (crutorHas muHKs) ¥ ¢ eMKOCcThEo 3000 MK®D (MyHKTHpHAS JIMHUA):

a — Toka (ha3sl IPU HEU3MEHHOU yacToTe BpamieHus 6000 06/MuH;
6 — ToKa (ha3bl IPH HEM3MEHHOM JIeHCTBYIOIIEM 3HaUeHUHU TOKa 7.39 A;
6 — CyMMapHOT'0 TOKa KOMMYTaTopa IpH HEU3MEHHOW YacTOTe BpallCHNUS;
2 — CyMMapHOT0 TOKa KOMMYTaTopa HpH HEM3MEHHOM JICHCTBYOIIEM 3HAUYCHHHU TOKa (ha3bl
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Puc. 2. Kpusble n3menenus 3a 1% obopota poropa ¢ eMKocThio 110 Mk®D (crurommmast uaus) U ¢ eMkocThio 3000 MkD (TTyHKTUpHAS JIHHHS):

a — MOMEHTa CO3/1aBaeMOr0 OJIHOM (ha30ii NBUTATENS IPU HEU3MEHHOM YacToTe BpamieHus nsurateist 600006/MuH;
6 — MOMEHTA CO3/1aBaeMOI0 OJIHOM (ha30ii NBUTATEIS IPU HEM3MCHHOM JICHCTBYIOIIEM 3HAYCHUH ToKa 7.39 A;
6 — pe3yIbTUPYIOIET0 MOMEHTA OT JEHCTBHS BCEX YeThIpeX (a3 IBUraTessl IpU HEM3MEHHOM 4acTOTE BpAaLLCHUS;
2 — pe3yIbTUPYIOLIETO MOMEHTA OT AEHCTBHA BCEX YeThIpeX (a3 ABUraTeis Ipyu HEU3MEHHOM JIEHCTBYIONIEM 3HaUCHUN TOKa
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Puc. 3. KpuBble M3MEHEHUs BO BDEMEHH: HANPSHKEHHS Ha BBIXOJIE BBIIPSMUTEIS (IIyHKTUPHAsk KPUBAst); HAMPSDKEHUS HA KOHACHCATOPE
emkocThio 110 Mrk® (criomnrHas kpuBas); HaNpsDKEHUS Ha KoHAeHcaTope eMKOcThio 3000 Mk® (IITpruxoBast KpHBasi)
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Puc. 4. Kpusble n3amenenus 3a 1% obopota poropa ¢ eMkocThio 110 Mk® (cronHas auHust) U ¢ eMkocTbio 3000 MkD (IyHKTUpHAS TMHUS):

a — TIOTOKOCIICTUICHHSI CO3/1aBacéMOT0 OJHOI (ha30ii ABHUTATEIS IPH HEM3MEHHOH YacToTe Bpamenus auratens 600006/mMuH;
6 — MMOTOKOCIICTUICHHSI CO3/IaBAEMOT0 OJHOI (ha3o0ii ABUTATEIS IPH HEM3MEHHOM JICHCTBYIOIIEM 3HAYCHNH ToKa 7.39 A
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Puc. 5. 3aBucuMOCTb I1OJ1€3HON MOIIHOCTY OT €MKOCTH KOHJICH-
caropa Ha BBIXOJI€ BBIIPSMUTEIIS: TIPU HEM3MEHHOM TOKE (ITyHK-
TUpHAs KpUBasi); IPX HEU3MEHHOM 4acToTe BpallleHus (CIUIOLIHAs
KpuBas); Kpusas s onpenenenus KI1J[ npu 3agaHHON MOIIHOCTH
U HEU3MEHHOM CKOPOCTH BpaILEHHs (IITPUXOBAst KPHBAast); KpUBas
i onpenenenns KILJI npu 3ananHOM MOITHOCTH M HEU3MEHHOM
TOKE (IITPUXITYHKTUPHASI KPHBasi)

BBIBOJIbI
Ha ocHOBaHUM NpPOBEAEHHOIO YHMCICHHOTO JKCIIe-
pUMEHTa MOXHO 3aKJIIOUUTh, YTO 3a CUET KoyieOaHus Ha-
npspxenust (oT 0 1o 100%) Ha BBIXOJIE BRIIPSMHTEIS IIPU
MUTAaHUU BEHTUJIBHOTO PEAKTHBHOI'O JBUTATelNs OT OJHO-
(ha3HOIl ceTH MEepEeMEeHHOro TOKA 10 CPaBHEHMIO C COOT-
BETCTBYIOUIMMH BEIMYMHAMH IPU MMUTAHUH OT UCTOUYHHKA
MIOCTOSTHHOTO TOKa:
® MOIIHOCTh JBHIaTeNisi IPU COXPAaHEHHH EMKOCTH
KOHJICHCATOpa Ha BBIXOJE BBIIPSMUTENS M 9aCTOTHI Bpa-
LIeHus cHkaercs Ha 60 — 63 %;

® TIpU MPAKTUYCCKH NMPUEMIICMOM YBEIUYCHUH SMKO-
CTH KOHJEHcaTopa (IPUMEPHO BABOE) MOIIHOCTH CIIEAYET
cHU3UTL Ha 50 %);

® CHIDKCHHE MOIIHOCTH TPH COXPAaHEHHH TOH BelH-
YHHBI TOKA JBUTATeNs, Kakas UMella MECTO IPH ero IHTa-
HUHM OT MCTOYHHKA MOCTOSIHHOTO TOKa cocrammsieT 40 %
IIPH COXPAHCHUHW BEIMYMHBI €MKOCTH KOHJICHCAaTOpa Ha
BBIXO/1e BhIMpsAMHUTENS U 32 % npu e€ yIBOCHNH, 9acTOTa
Bpalll€HHs] CHIDKAeTCs MpuMepHo Ha 13 — 15 %;

® TIpM MHOTOKPAaTHOM YBEIHYCHHH EMKOCTH MOII-
HOCTb U XApPAKTCPUCTUKU ABUTATECIIA HpI/l6HI/l)KaIOTCH K
TaKOBBIM TIPH €T0 NMHUTAaHUH OT UCTOYHHKA ITOCTOSHHOTO
TOKa, HO TIPU 3TOM I'a0apuThl U CTOUMOCTh OaTtapen KOH-
JIEHCATOPOB CTAHOBSTCS HEMIPUEMIIEMBIMU;

® TOKH MOTOKOCHETIJICHHUA U MOMCHTBI MOAYJIUPYIOTCA
KoJe0aHWeM HampsDKEHUS CEeTH, MPH 3TOM (OpMBI KpH-
BBIX MEHSIOTCS B 3aBUCHMOCTH OT TOTI'O KaKoe HaIpsbKe-
HUE MT0JIaHO Ha OOMOTKY JIBUTATEIS,;

® [10 BCJIMYMHAM MOIIHOCTU IIpU O[lHO(l)a?)HOM nura-
HUH, 9aCTOTE BpalleHHss U 00BeMy poTOpa MOXKET OBITh
OIIpE/EIICH yEJIbHBI MOMEHT, IIPU HEU3MEHHOW 4acTOTe
BpallleHUsI OH CHIDKAeTCA I0 CPAaBHEHHIO C YACITHHBIM
MOMCHTOM IIpX NUTaHUU ABUTaTECJId OT UCTOYHUKA IMOCTO-
STHHOTO ToKa Ha 50 — 63 %.
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Comparison of characteristics of the converter-fed motor at
supply from the single-phase network and from the source of
the direct current.

Purpose. Now even more often in various cars and mechanisms
converter-fed motors are used. Their comparative characteris-
tics with motors which are supplied from a network of a direct
current are necessary for definition of the specific moment of
motors which are supplied from the single-phase alternating
current main. Methodology. For the converter-fed motor with a
ratio of teeth of the stator and a rotor 8/6 at supply from a sin-
gle-phase network via the rectifier two groups of numerical
experiments were carried out. Motor capacity with a constant
frequency of rotation at various capacity of the capacitor at the
exit of the rectifier and motor capacity at the current providing
the most admissible excess of temperature of a winding are de-
termined. Dependences of useful power on capacity size at the
rectifier exit are received with a constant frequency of rotation,
and also at invariable current. Results. On the basis of the made
numerical experiment it is possible to conclude that due to fluc-
tuation of tension (from 0 to 100 %) at the rectifier exit at power
supply of the converter-fed motor from the single-phase alter-
nating current main in comparison with the corresponding sizes
at supply from a source of a direct current: e motor capacity at
preservation of capacity of the capacitor at the exit of the recti-
fier and frequency of rotation decreases on 60 — 63 %, e at al-
most acceptable increase in capacity of the capacitor (approxi-
mately twice) power should be reduced by 50 %; e power decel-
eration at preservation of that size of current of the motor what
took place at its food from a source of a direct current makes 40
% at preservation of size of capacity of the capacitor at the exit
of the rectifier and 32 % at its doubling, the frequency of rota-
tion decreases approximately on 13 — 15 %. Practical value.
The specific moment can be determined by power sizes at single-
phase supply, frequency of rotation and to the volume of a rotor,
with an invariable frequency of rotation it decreases in com-
parison with the specific moment at power supply of the motor
from a source of a direct current by 50 — 63 %. References 5,
tables 4, figures 5.

Key words: converter-fed motor, magnetic flux, single-phase
network of supply, capacity, power, source of direct current,
rotation frequency.
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