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(57) Abstract: 
FIELD: electrical and electromechanical

engineering; induction and synchronous machines.
SUBSTANCE: proposed commutatorless ac

machine that has rotor and stator carrying m-
phase running winding is also provided with
additional winding incorporating same quantity of
coil groups as running winding; when machine is
running as motor, capacitive member is connected
in parallel with additional winding leads; when
it is running as generator, inductive member is
connected in parallel with additional winding leads.

EFFECT: enhanced output power due to use of
reactive energy.
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Èçîáðåòåíèå îòíîñèòñ  ê ýëåêòðîòåõíèêå è ê ýëåêòðîìàøèíîñòðîåíèþ è ìîæåò áûòü
èñïîëüçîâàíî â àñèíõðîííûõ è ñèíõðîííûõ ìàøèíàõ.

Ñîãëàñíî âòîðîìó çàêîíó Êèðõãîôà
u+å=0,
u=-å
ãäå u - íàïð æåíèå íà èíäóêòèâíîñòè;
å - ÝÄÑ ñàìîèíäóêöèè.
Àêòèâíà  ýíåðãè , ïîòðåáë åìà  ýëåêòðîïðèåìíèêàìè, ïðåîáðàçóåòñ  â äðóãèå âèäû

ýíåðãèè: ìåõàíè÷åñêóþ, òåïëîâóþ è ò.ï.
Ðåàêòèâíà  ýíåðãè , ïîðîæäàåìà  ÝÄÑ ñàìîèíäóêöèè, íå ñâ çàíà ñ ïîëåçíîé ðàáîòîé

ýëåêòðîïðèåìíèêîâ è ðàñõîäóåòñ  íà ñîçäàíèå ýëåêòðîìàãíèòíûõ ïîëåé â
òðàíñôîðìàòîðàõ, ýëåêòðîäâèãàòåë õ, ëèíè õ ýëåêòðîïåðåäà÷ [1].

Èçâåñòíà áåñêîëëåêòîðíà  ìàøèíà ïåðåìåíîãî òîêà, ñîäåðæàùà  ñòàòîð ñ îáìîòêîé è
ðîòîð [2].

Íåäîñòàòêîì ýòîé ìàøèíû  âë åòñ  òî, ÷òî â íåé íå èñïîëüçóåòñ  ðåàêòèâíà  ýíåðãè 
äë  âûïîëíåíè  ïîëåçíîé ðàáîòû.

Çàäà÷à èçîáðåòåíè  - ñîçäàíèå ìàøèíû, èñïîëüçóþùåé ðåàêòèâíóþ ýíåðãèþ äë 
óâåëè÷åíè  âûõîäíîé ìîùíîñòè.

Óêàçàííà  çàäà÷à äîñòèãàåòñ  òåì, ÷òî áåñêîëëåêòîðíà  ìàøèíà ïåðåìåííîãî òîêà,
ñîäåðæàùà  ðîòîð è ñòàòîð ñ m-ôàçíîé îáìîòêîé, ñîäåðæèò äîïîëíèòåëüíóþ îáìîòêó,
èìåþùóþ òàêîå æå êîëè÷åñòâî êàòóøå÷íûõ ãðóïï è ïîëþñîâ, êàê è ó ðàáî÷åé îáìîòêè,
ïðè÷åì â ðåæèìå äâèãàòåë  ê êîíöàì äîïîëíèòåëüíîé îáìîòêè ïàðàëëåëüíî ïîäñîåäèíåí
åìêîñòíûé ýëåìåíò, à â ðåæèìå ãåíåðàòîðà ê êîíöàì äîïîëíèòåëüíîé îáìîòêè
ïàðàëëåëüíî ïîäñîåäèíåí èíäóêòèâíûé ýëåìåíò.

Èçîáðåòåíèå ïî ñí åòñ  ýëåêòðè÷åñêîé ñõåìîé íà ïðèìåðå òðåõôàçíîé ìàøèíû, ãäå íà
ôèã.1 ïîêàçàíà ñõåìà áåñêîëëåêòîðíîé ìàøèíû â ðåæèìå äâèãàòåë ; íà ôèã.2 ïîêàçàíà
ñõåìà áåñêîëëåêòîðíîé ìàøèíû â ðåæèìå ãåíåðàòîðà.

Áåñêîëëåêòîðíà  ìàøèíà ïåðåìåííîãî òîêà ñîñòîèò èç ðàáî÷åé îáìîòêè 1, ðîòîðà 2 è
äîïîëíèòåëüíîé îáìîòêè 3 ñ ïîäêëþ÷åííûì åìêîñòíûì ýëåìåíòîì 4 èëè èíäóêòèâíûì
ýëåìåíòîì 5.

Áåñêîëëåêòîðíà  ìàøèíà ïåðåìåííîãî òîêà ðàáîòàåò ñëåäóþùèì îáðàçîì:
1. Â ðåæèìå äâèãàòåë  (ôèã.1) - ïðè ïîäà÷å ñèíóñîèäàëüíîãî íàïð æåíè  íà ðàáî÷óþ

îáìîòêó 1 âîçíèêàåò ÝÄÑ èíäóêöèè è ÝÄÑ ñàìîèíäóêöèè. ÝÄÑ èíäóêöèè ñîçäàåò
âðàùàþùååñ  ìàãíèòíîå ïîëå, êîòîðîå ïðèâîäèò â äâèæåíèå ðîòîð 2. ÝÄÑ ñàìîèíäóêöèè
íàìàãíè÷èâàåò ñòàòîð è âñëåäñòâèå èíäóêòèâíîé ñâ çè ìåæäó ðàáî÷åé è äîïîëíèòåëüíîé
îáìîòêàìè íà îáùåì ñòàòîðå â äîïîëíèòåëüíîé îáìîòêå ïî âë åòñ  ñèíóñîèäàëüíîå
íàïð æåíèå.

Èçâåñòíî, ÷òî
à) ïðè âêëþ÷åíèè èíäóêòèâíîãî ýëåìåíòà íà ñèíóñîèäàëüíîå íàïð æåíèå òîê â öåïè

îòñòàåò îò íàïð æåíè  íà ÷åòâåðòü ïåðèîäà [3, ñòð.31];
á) ïðè âêëþ÷åíèè åìêîñòíîãî ýëåìåíòà íà ñèíóñîèäàëüíîå íàïð æåíèå òîê â öåïè

îïåðåæàåò íàïð æåíèå íà ÷åòâåðòü ïåðèîäà [3, ñòð.32];
â) â ñëó÷àå, êîãäà òîêè â âåòâ õ ñ ðåàêòèâíûìè ýëåìåíòàìè ðàâíû è ïîâåðíóòû â

ïðîòèâîïîëîæíûå ñòîðîíû, èìååò ìåñòî ðåçîíàíñ òîêîâ [3, ñòð.44].
Òàêèì îáðàçîì, â êîíòóðå äîïîëíèòåëüíîé îáìîòêè, ñîñòî ùåé èç äîïîëíèòåëüíîé

îáìîòêè 3 è åìêîñòíîãî ýëåìåíòà 4, âîçíèêàåò ðåçîíàíñ òîêîâ, óñèëèâà  âðàùàþùååñ 
ìàãíèòíîå ïîëå, ÷òî ïðèâîäèò ê ïîâûøåíèþ ìîùíîñòè äâèãàòåë  çà ñ÷åò ðåàêòèâíîé
ýíåðãèè.

2. Â ðåæèìå ãåíåðàòîðà (ôèã.2) - ïðè âðàùåíèè ðîòîðà â îáìîòêàõ ñòàòîðà íàâîäèòñ 
ÝÄÑ èíäóêöèè è ÝÄÑ ñàìîèíäóêöèè. Ïðè ïîäêëþ÷åíèè ê ðàáî÷åé îáìîòêå ïðèåìíèêà
ýëåêòðè÷åñêîé ýíåðãèè ïîä äåéñòâèåì ÝÄÑ èíäóêöèè âîçíèêàåò òîê. Ãåíåðàòîð îòäàåò
ïðèåìíèêó ýëåêòðè÷åñêóþ ýíåðãèþ. Ïðè ýòîì ÝÄÑ ñàìîèíäóêöèè ñîçäàåò ìàãíèòíîå ïîëå,
êîòîðîå òîðìîçèò âðàùåíèå ðîòîðà.
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Ïðè ïîäêëþ÷åíèè èíäóêòèâíîãî ýëåìåíòà 5 ê äîïîëíèòåëüíîé îáìîòêå 3 âîçíèêàþùèé â
êîíòóðå ïîä äåéñòâèåì ÝÄÑ èíäóêöèè òîê îòñòàåò íà ïîëóïåðèîä, ò.å. íàõîäèòñ  â
ïðîòèâîôàçå òîêó â ðàáî÷åé îáìîòêå (îòñòàâàíèå íà ÷åòâåðòü ïåðèîäà â äîïîëíèòåëüíîé
îáìîòêå è îòñòàâàíèå íà ÷åòâåðòü ïåðèîäà â ïîäêëþ÷åííîì èíäóêòèâíîì ýëåìåíòå

Ñîîòâåòñòâåííî ÝÄÑ ñàìîèíäóêöèè äîïîëíèòåëüíîé îáìîòêè ñîçäàåò ìàãíèòíîå ïîëå,
êîòîðîå íàõîäèòñ  â ïðîòèâîôàçå ìàãíèòíîìó ïîëþ ðàáî÷åé îáìîòêè, êîìïåíñèðó  åãî, ÷òî
ïðèâîäèò ê ñíèæåíèþ ðàñõîäà ýíåðãèè íà âðàùåíèå ãåíåðàòîðà.

Çà âë åìîå òåõíè÷åñêîå ðåøåíèå ïîçâîë åò â ðåæèìå äâèãàòåë  óâåëè÷èòü âûõîäíóþ
ìîùíîñòü áåç óâåëè÷åíè  âõîäíîé ìîùíîñòè, à â ðåæèìå ãåíåðàòîðà ñíèçèòü ðàñõîä
ýíåðãèè íà âðàùåíèå ãåíåðàòîðà ïðè òîé æå âûõîäíîé ìîùíîñòè.
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