SANOATDA RAQAMLI TEXNOLOGIYALAR (E) ISSN: 3030-3214

LIUPPOBBIE TEXHOJIOT'MH B TPOMBILIJIEHHOCTH Volume 2, Ne 4
DIGITAL TECHNOLOGIES IN INDUSTRY 2024
UO“K: 621.3.043.2 410.70769/3030-3214.SRT.2.4.2024.53

ELEKTR ENERGIYANING SIFATI ASINXRON ELEKTR YURITMANING
ISH SAMARADORLIGIGA TA’SIRINI TADQIQOTI

R
Yuldashev Elmurod Umaraliyevich

Islom Karimov nomidagi Toshkent davlat texnika universiteti Olmaliq filiali, Dotsent, Olmaliq, O zbekiston
E-mail: yuldashevelmurodumaraliyevich@gmail.com

ORCID ID: 0009-0003-7740-4177

Annotatsiya. Elektr energiyanig sifati asinxron elektr dvigatelini samaradorligiga ta’siri
bir nechta kattalikka bog‘lig bo‘ladi. Tarmogdan olayotgan elektr energiyaning
nosimmetriya koeffitsientiga, nosinusoidal kuchlanish, nonormal tebranish (chastota) va
tarmoq garmonikalari asinxron elektr dvigatelning ishiga salbiy ta’sir ko ‘rsatadi.
Asinxron elektr dvigateli nonormal ish vagtida eng avvalo uning ishlash muddati
gisqaradi. Asinxron elektr dvigatellarning tortish momenti kuchlanishga va aylanish
tezligi tebranish (chastota)ga bog'liq ravishda o ‘zgaradi. Bu o ‘zgarishlar elektr
dvigatellar uchun nonormal holat hisoblanadi. Elektr dvigatellarda nonormal holatlar
undagi magnit oqimining buzilishiga va chulg ‘am harorati ortib, dielektrik laklarni
erishiga va fazalararo gisga tutashuvga olib kelishi mumkin. Asinxron elektr
dvigatellarning tezligini o ‘zgarishi uning tortish momenti va yuklama tokini ham
o ‘zgarishiga sabab bo ‘ladi.

Kalit so‘zlar: Asinxron elektr dvigatel, tebranish (chastota), garmonika, nosimmetriya
koeffitsienti va nosinusoidal kuchlanish.

NCCIIEJOBAHHUE BJIUAHUSA KAYECTBA SJIEKTPOOHEPI'MU HA
IOOEKTUBHOCTDb ACHHXPOHHOI'O SJIEKTPOITPUBO/JIA

HOnoawes Iamypoo Ymapanuesuu
Anmanvikckoeo d)uﬂuaﬂa Tawkenmckozo zocydapcmeeﬁyozo MexXHu4ecKo2o ynueepcumema umernu Ucnama Kapmloea, ()OI’I’!L(CHm,
Anmanvix, Ysoexucman

Annomayusn. Brusnue xauecmea snekmposnepeuu Ha 3Q@HeKmusHOCmMs aCUHXPOHHO2O
INEeKMpoosu2amens 3a6UCUm Om HeCcKoAbKux eenudut. Koagguyuenm necummempuu
INEeKMPUYECKOL IHEpeUU NoIYYAeMol Om Cemu, HeCUHYCOUOAIbHOEe HAaNnpsadceHue,
HeHOpMAalbHoe KolebaHue (Yacmoma) u 2apMOHUKU Cemu OmMpUuyamenbHo GIUSIOM HA
pabomy acuuxporHo2o 3nekmpoosucamens. llpu nenopmanbHot padome ACUHXPOHHO20
NEKMPOOULAMeNs NPeNcoe 8Ce20 COKPAUWAemces e2o CpoK cyacovl. Kpymsawuti momenm
ACUHXPOHHBIX 3JleKmpoogueamenei UsMeHAemcs: 8 3a8UCUMOCIU OM HANPANCEHUs U
cKopocmu epawenust (yacmomst). Omu uUsMeHeHUs ABIAIOMC HEHOPMATbHbIMU OJis
anekmpoogueamenei. HenopmanvHule pexxcumol 8 31eKmpoosueamensix Mo2ym npugecmu
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K HAPYUWeHUI0 MACHUMHO20 NOMOKA U NOBbIUEHUIO MeMnepamypvl 0OMOmMKU, NAAGLEHUIO
OUDNIEKMPUUECKUX JIAKO8 U KOPOMKOMY 3AMbIKAHUIO Mexcoy gazamu. Hzmenenue
yacmomul 6pawjeHuUsi ACUHXPOHHbLIX IJNeKmpoosucamesiell 6vl3vleaen UMeHeHUe e2o
Kpymsauie2o MOMEeHmMa U moxa Hazpy3Ku.

Knioueevle cnosa: Acunxponnulil s1eKkmpoosuzameins, subpayus (1acmoma), 2apMoHuKa,
KO3Ghhuyuenm necummempuu u HeCUHyCoUOaibHoe HanpsiceHue.

RESEARCH ON THE IMPACT OF THE QUALITY OF ELECTRICITY ON
THE EFFICIENCY OF ASYNCHRONOUS ELECTRICAL OPERATION

Yuldashev ElImurod Umaraliyevich
Almalyk Branch of Tashkent State Technical University named after Islam Karimov, Associate Professor, Almalyk, Uzbekistan

Abstract. The effect of electricity quality on the efficiency of an asynchronous electric
motor will depend on several sizes. The symmetry coefficient of electrical energy received
from the network, the nosinusoidal voltage, nonormal vibration (frequency) and network
harmonics negatively affect the operation of the asynchronous electric motor.
Asynchronous electric motor during nonormal operation, first of all, its service life is
reduced. The torque of asynchronous electric motors varies depending on the voltage and
the speed of rotation on the vibration (frequency). These changes are a nonormal
condition for electric motors. In electric motors, nonormal states can lead to a violation
of the magnetic flux in it and an increase in the rust temperature to melt the dielectric
varnishes, and the phases lead to a short circuit. Changing the speed of asynchronous
electric motors also causes its torque and load current to change.

Keywords: Asynchronous electric motor, vibration (frequency), harmonica, symmetry
coefficient and nosinusoidal voltage.

Kirish. Asinxron elektr dvigatellarning
hozirgi kunda ishlab chigarish korxonalarida
60+70% miqdorda qo‘lanilib kelinmoqda.
Elektr energiyaning sifati dvigatellarni ayla-
nish tezligi, tortish momenti va energiya
samaradorligiga ta’sir ko‘rsatadi.

Adabiyotlar tahlili va metodlar.
Asinxron elektr dvigatellarda magnit sis-
temaning  buzilishiga sabab, undagi
EYUKning qiymatlari me’yorida bo‘l-
maganligi uchun yuzaga keladi. [2. 42-67].

Elektr energiyani sifatini buzilishi va
unga ta’sir etuvchi omillar tabily va sun’iy
omillar hisoblanadi. Elektr energiyani ishlab
chigaruvchi sinxron generatorlarning ayla-
nish tezligi va yakoriga berilayotgan kuch-
lanish giymatiga bog‘liq ravishda o‘zgaradi.

Kuchlanish simmetrikligi va nosimmetrik-
ligi asinxron elektr dvigatellarini aylanuvchi
magnit maydoniga salbiy ta’sir mavjud [3.
52-73].

Natijalar. Elektr dvigatellarning sama-
radorligiga elektr energiya sifatini ta’siri
doirasida nosimmetriya koeffitsienti bo‘-
yicha tadqgiqgot ishlari olib borildi.

Tadqiqgot ishlarini olib borish vagtida
elektr dvigatellarga normal va nonormal
holatlar uchun giyoslash va ular orasidagi
energiya samaradorlikni aniglash tadgigot
ishini magsadi qilib olindi. Kuchlanish giy-
matlarini 1,2 va 3- ifodalar orgali aniglanadi.
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2 : aniglanadi. a,;, # a,. # a., faza siljishi 2-
0o =g |23 BT 2 j4luéc—(u,m+%) - | rasmda keltirilgan.
o = ) ®) 2
Teskari  ketma-ketlikda kuchlanish "%
nosimmetriya koeffitsientini aniglash 4- ab
Hic

ifodada keltirilgan.

U,

Kay = 32+ 100%; (4)

Normal ruxsat etilgan koeffitsient:
Koy =2%

Maksimal ruxsat etilgan koeffitsient:
Koy =4 %

Nol ketma-ketlikda kuchlanish nosim-
metriya koeffitsientini aniglash 5-ifodada
keltirilgan.

V3:U

Koy = . - 100%; (5)

Normal ruxsat etilgan koeffitsient:
K,y =2%

Maksimal ruxsat etilgan koeffitsient:
K,y =4 %

Agar uch fazali tarmoglarda faza

kuchlanishi simmetrik bo‘lsa, dvigatel chul-
g‘amlaridan o‘tayotgan tok kuchi ham
simmetrik bo‘ladi. Ushbu holatda asinxron
elektr dvigateli normal holatda ishlay oladi.
Simmetrik bo‘lgan iste’molchining vektor
diagrammasi 1-rasmda keltirilgan.

) b
1-rasm. Yulduz ulangan elektr
dvigatellarda simmetrik kuchlanish.

Tadgiqot davomida asinxron elektr
dvigatellarga  berilayotgan  kuchlanish
nosimmetriyasida faza siljishi nonormal
holatda  kuzatilgan.  ag,, # ape # Acq

2-rasm. Yulduz ulangan elektr
dvigatellarda nosimmetrik kuchlanish.

Yugoridagi tadgigot natijalarida asin-
xron elektr dvigatellariga berilayotgan kuch-
lanish va tok kuchini nosimmetriya koef-
fitsienti quyidagicha bo‘ladi:

Koy =0.2% Koy = 0.3 %

Ky = 13.7% Koy =89%

Muhokama. Tadgigotda aniglangan
giymatlarga asoslangan holda asinxron
elektr dvigateli tok kuchini turli xil qiy-
matlarda bo‘lganligi uchun nosimmetriklik
koeffitsienti me’yoridan yuqoriligi aniglan-
di. Bu holat dvigatelning stator chulg‘am-
larida harorat o‘zgarishiga olib keldi. Stator
chulg‘am harorat o‘zgarishi 1-grafikda kel-
tirilgan.

¥ = 7,8095x+ 27,107
a0 R?=0,9337

" y=6631x+ 27,036
Ri=0,9418

~ ®
=3 -1

Chulg'am haroran C°
s oM oW oA oW oo
s 3 8 8 8 8

=

0 1 2 3 a H 6 7 8 9
Valdagi yuklama (foiz)

1-grafik. Stator chulg ‘amining tajriba
natijasida aniglangan harorati.
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Xulosa. Asinxron elektr dvigatellariga | tilishini va dvigatellar ekspluatatsion mud-
berilayotgan kuchlanishning giymati me’yo- | datda ishlay olmasligini keltirish mumkin.
ridan ortishi chulg‘amlarda normal holatga | Xulosa qgilib aytganda, statorning chulg‘am
nisbatan harorati ko‘tarilishini hisobga olib, | harorati validagi yuklama va elektr energiya
dielektrik laklarni o‘z xossasini yo‘qo- | sifatiga uzviy bog‘liq hisoblanadi.
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