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rotorze samfaza agznebis gragniliani ventiluri

Zravis gantolebebi cvladTa gasaSualoebuli

mniSvnelobebisaTvis

grigol xarSilaZe, stu-s doqtoranti

reziume

statiaSi gamoyvanilia ventiluri Zravis gan-
tolebebi cvladTa kompleqsuri gardaqmnis me-
Todis gamoyenebiT sidideTa gasaSualoebuli 
mniSvnelobebisaTvis. miRebuli gantolebebi 
SeiZleba gamoyenebul iqnas damyarebuli da 
gardamavali reJimebis gasaangariSeblad. me-
Todi saSualebas iZleva ganvsazRvroT Zravas 
muSa maxasiaTeblebi. yvela ZiriTadi parametris 
gaTvaliswinebiT.  

sakvanZo sityvebi: ventiluri Zrava, komuta-
tori, naxevradgamtari, gadamrTveli, gardaqm-
nis matrica.

Резюме

В статье выведены комплексные уравнения 
переходных процессов вентильного двигателя 
с трёх фазной обмоткой возбуждения на роторе. 
Уравнения являются общими для установивших-
ся и переходных режимов. Метод дает возможность 
определить рабочих характеристик двигателя с учетом 
всех его параметров

Ключевые слова: Вентильный двигатель, 
коммутатор, полупроводниковый переключатель, 
матрица преобразования.

ventiluri Zravi warmoadgens samfaza asin-
qronul manqanas fazuri rotoriT. Zravis sta-
torze ganlagebulia boguri sqemiT SeerTebu-
li komutatori srulad marTvad naxevargamtar 
gadamrTvelebze. gadamrTvelebi SeiZleba age-
bul iqnas mZlavr tranzistorebze an srulad 
marTvad GTO tipis tiristorebze. statoris 
gragnili SeerTebulia varskvlavad da misi fa-
zebis gadarTva xorcieldeba naxevargamtari 
gadamrTvelebiT marTvis impulsebis miwodebis 
mimdevrobis mixedviT. manqanaSi erTmaneTis mim-
devrobiT gvaqvs ori reJimi: arakomutaciuri 
da komutaciuri. arakomutaciur reJimSi sta-
toris gragnilis ori faza mimdevrobiT CairT-
veba, komutaciur reJimSi statoris gragnilis 
erTi fazidan meoreSi xdeba denis gadasvla.

manqanis integraluri maxasiaTeblebis 
gasaangariSeblad mizanSewonilia cvladTa 

(denis, Zabvis, nakadTSebmis) gasaSualoebu-
li mniSvnelobebis gamoyeneba sidideTa kom-
pleqsuri gardaqmnis meTodTan SeTavsebiT. 
[1].

gamoviyenoT aRniSnuli meTodika zemomoy-
vanili ventiluri ZravisaTvis arakomutaci-
ur reJimSi statorisa da rotoris wredebi-
saTvis cvladTa myisi mniSvnelobebisaTvis 
gvaqvs Semdegi wonasworobis gantolebebi:
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statorisa da rotoris fazebis nakadT-
SebmebisaTvis gvaqvs:
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warmoadgens kuTxes, romelic gansazRvravs 
statoris eqvivalenturi fazis mdebareobas, 
romlis magnituri RerZi brunavs sivrceSi 
komutatoris gadarTvis Sedegad.

sω  - statoris gragnilis gadarTvis 
kuTxuri sixSirea;

s
s ω

π
3

=∆
-gadarTvis Sualedia.

dro t warmovadginoT Sualedebis saxiT, 
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miviRebT
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τ  -Sualedis SigniT dro, romelic 
aiTvleba TiToeuli Sualedis dasawyisidan.

drois TiToeuli Sualedis Semdeg 
statoris eqvivalenturi fazis magnituri 
RerZi naxtomiseburad Semobrundeba sivrceSi 

3
π

 kuTxiT. igi drois Sualedis ganmavlobaSi 
ar icvlis Tavis mdebareobas. vTvliT, rom 
komutacia xdeba myisierad.

aseTi daSvebis gamo 
s
kβ  drois erTi 

Sualedidan meoreze gadasvlisas icvleba 
naxtomiseburad. meore mxriv denebis, Zabvebisa 
da nakadTSebmebis myisi mniSvnelobebi da 

rotoris mobrunebis rθ  kuTxe τ  droisagan 
damokidebulebiT icvlebian uwyvetad. 

gasaSualebis meTodis gamoyenebiT s∆  
SualedSi denis da nakadTSebma tolia 
am sidideTa saSualo mniSvnelobisa. 
manqanis momWerebze modebuli mudmivi Zabva 
gasaSualoebas ar saWiroebs. SualedSi 
sidideTa gasaSualoebuli mniSvnelobebi 
iqneba:
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movaxdinoT (1) da (2) gantolebebis 

TiToeuli wevris integrireba τ  cvladiT 

da Sedegebi gavyoT s∆ -ze, gasaSualoebuli 

sidideebisaTvis miviRebT (integrirebisas sθ  

da 
s
kθ  miCneulia mudmiv sidideebad):
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warmoadgens gasaSualoebis koeficients.
movaxdinoT nakadTSebmebis diferencireba 

da SedegebSi CavsvaT .s
s
k
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SemdgomSi gasaSualoebis a indeqsi 
gamotovebulia da cvladebSi nagulisxmebia 
maTi gasaSualoebuli mniSvneloba gadarTvis 
SualedSi.

(3) da (4) gantolebebis mimarT gamoviyenoT 
cvladTa kompleqsuri gardaqmna, miviRebT 
gantolebebs axal kompleqsuri cvladebiT. 
statoris koordinatTa sistemaS 		 (5)
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aa jjss eeuu aa +=  - statoris gragnilis 
nulovani wertilis Zabvis kompleqsi.

(1) gantolebebi Cawerilia saxelobiT 
erTeulebSi da Seicavs nulovani wertilis 

su0  Zabvas. Tu (5) gantolebaTa sistemis pirvel 
gantolebas gamovaklebT mis SeuRlebul 

gantolebas gamravlebuls 
)( 21
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su0  gamoiricxeba. fardobiT erTeulebSi 
gantolebebi operatoruli saxeliT Caiwereba 
Semdegnairad:
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operatoruli winaRobebi Caiwereba 
Semdegi saxiT: 
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sadac induqciuri winaRobebi tolia:

m
rs
m

sr
m

ss
m

m
r
s

rr

m
sr

m
sssr

ms
ss
m

s
s

ss

XXXX

XXX

XX

XX
XXXXX

===

+=

=

−−=

+=+=

2
3

2
3

)]cos(1[2

3232

11

11

2111

3
12

aa

milevis koeficientebi tolia:

;;2
1111
rr

r
r

ss

s
s

x
r

x
r

== ρρ

Zabvisa da denis kompleqsebi statoris 
koordinatTa sistemaSi tolia:
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