Global Conference of Scientific Research _

CHANG VA IFLOSLANISHNING QUYOSH PANELLARI SAMARADORLIGIGA
TA’SIRINI EKSPERIMENTAL O‘RGANISH
Mirzoyev Zoir Saparaliyevich
Shahrisabz tuman 2-son politexnikumi direktori
Xayriddinov Shavkat Batirovich
Igtisodiyot va pedagogika unversiteti o'gituvchisi
Annotatsiya: Mazkur tadgiqotda chang va ifloslanishning quyosh panellarining
samaradorligiga ta’siri eksperimental jihatdan o‘rganildi. Quyosh batareyalari (photovoltaic
panellar) atmosferadagi chang zarrachalarining to‘planishi natijasida yorug‘lik ogqimining
kamayishi va natijada elektr energiyasi ishlab chiqarish ko‘rsatkichlarining pasayishi
muammosiga duch keladi. Tadqgiqot O‘zbekistonning janubiy quruq iglim sharoitida o‘tkazilib,
turli darajadagi changlanish (0 g/m?, 5 g/m?, 15 g/m?) sharoitida panellarning kuchlanish, tok va
chiqish quvvat ko‘rsatkichlari o‘lchandi. O‘lchov natijalariga ko‘ra, chang gatlami 15 g/m? ga
yetganda quyosh paneli samaradorligi o‘rtacha 40% gacha kamaygani aniglandi. Harorat va
nurlanish sharoitlari (E = 850 W/m?, T = 28 °C) doimiy saqlangan holda, changning optik

singdirish ta’siri asosiy yo‘qotish omili sifatida qayd etildi. Tadqiqot natijalari shuni ko‘rsatadiki,
guyosh panellarida muntazam tozalash tizimini joriy etish yoki gidrofobik himoya qoplamalarini
go‘llash samaradorlikni bargaror ushlab turishda muhim omil hisoblanadi. Ushbu ish natijalari
quyosh energiyasi tizimlarining ekspluatatsiya ishonchliligini oshirish hamda O°‘zbekistonning
cho‘l va yarim cho‘l hududlarida amaliyotga tatbiq etish uchun ilmiy asos bo‘la oladi.

Kalit so‘zlar: quyosh panellari, chang ifloslanishi, samaradorlik, fotoelektr quvvat,
eksperiment, qayta tiklanuvchi energiya, O‘zbekiston iglimi.

AnHoTanusi. B nanHON pa®oTe 3KCIEepUMEHTATbHO MCCIEI0BAHO BIIMSHHUE IbUIM U
3arps3HeHn# Ha 3¢ dexTuBHOCTD PoTornekTprueckux (PI) comHeunsix nanenei. Hakomnenue
IBIJIEBBIX YAaCTHUI] HA MOBEPXHOCTH MaHEJeH CHM)KAeT MHTEHCUBHOCTh COJIHEYHOTO W3ITyUYCHHMS,
[a/IalolIero Ha JIEMEHT, YTO MPUBOAMUT K YMEHBIIEHHIO BbIpAaOAaThIBAEMOM 3IIEKTpHUUYECKON
SHEPruu. DKCHEPUMEHTHl MPOBOJWINCH B 3aCYIUIMBBIX KIUMATHUYECKHX YCIOBHSX FOXKHOTO
peruoHa Y30eKuCTaHa MPH Pa3IUYHbIX YPOBHX 3anbul€éHHOCTH noBepxHocTH (0 1/M?%, 5 /M 1
15 r/m?). I3Mepsmich HanpsbKeHre, TOK M BBIXOHAS MOIITHOCTD IIPH TTOCTOSIHHON OCBEIEHHOCTH
(E = 850 Bt/m?) u temneparype okpyxatomeii cpenbl (T = 28 °C). YcraHoBieHO, 4TO MpHU
3ambuteHHH 15 1/M? QQEeKTHBHOCTh MaHenu cHibkaeTcs npumepHo Ha 40%. OcHOBHBIMU
IPUYMHAMU TIOTEPH SIBJISIFOTCS ONTUYECKOE IMOTJIOLIEHUE M PACCesSHUE COJTHEUYHOTO M3IYUYCHUS
yactuiamMu meliM. s moanepxaHus  CTaOWIBHOW  A((HEKTUBHOCTH  PEKOMEHIYeTCs
UCIOJIb30BAaHUE ABTOMATHYECKHX CHCTEM CAMOOYMCTKH U THAPOGOOHBIX NOKPBITHI.
[Tony4yeHHble pe3yabTaThl MOTYT OBITh HCHOJBb30BAaHBI JUIS TOBBILICHUS HAAEKHOCTH U
3¢ (EeKTUBHOCTH COJIHEYHBIX HHEPreTHUYECKUX CUCTEM B IYCTBIHHBIX M IOJIYIYCTBIHHBIX
pernonax LleHTpansHON A3un.

KitoueBble ciioBa. COJIHEUHBIE IMaHENM, MbUIEBOE 3arpsizHeHue, 3¢G(EeKTUBHOCTS,
doTornekTpuyeckas IHeprusi, IKCIepUMEHTAIbHbIN aHalln3, BO30OHOBIIIEMAasi SHEPTUs, KITUMaT
V30ekucrana
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Abstract. This study investigates the effect of dust and pollution on the efficiency of
photovoltaic (PV) solar panels through experimental analysis. The accumulation of dust particles
on the surface of PV modules reduces incident solar irradiance, resulting in a decrease in electrical
power generation. The experiments were conducted under the arid climatic conditions of southern
Uzbekistan, with different levels of dust deposition (0 g/m?, 5 g/m?, and 15 g/m?). Measurements
of voltage, current, and output power were performed under constant irradiance (E = 850 W/m?)
and ambient temperature (T = 28 °C). The results indicate that with a dust layer of 15 g/m?, panel
efficiency decreased by approximately 40%. Optical absorption and scattering by dust particles
were identified as the main loss mechanisms. It is recommended to use automatic self-cleaning
systems and hydrophobic coatings to maintain long-term efficiency. The obtained results can
serve as a scientific basis for improving PV system performance and reliability in desert and
semi-desert regions of Central Asia.

Keywords. solar panels, dust pollution, efficiency, photovoltaic power, experimental
analysis, renewable energy, Uzbekistan climate

Kirish. So‘nggi yillarda qayta tiklanuvchi energiya manbalariga, aynigsa quyosh

energiyasiga bo‘lgan e’tibor jadal ortmoqda. Ammo fotoelektr panellar (Photovoltaic modules)
ishlash samaradorligi ko‘plab tashqi omillarga, xususan chang va ifloslanish darajasiga sezilarli
darajada bog‘liq.
O‘zbekistonning iqlim sharoitida, ayniqsa janubiy hududlarda, changli shamollar (masalan,
Qashgadaryo va Surxondaryo viloyatlarida) quyosh panellari yuzasida optik ifloslanish
gatlamlari hosil bo‘lishiga olib keladi. Bu esa quyosh nurlanishining bir qismini yutib, yorug‘lik
ogimini kamaytiradi va natijada elektr energiyasi ishlab chigarish samaradorligini pasaytiradi.

Tadgigot maqgsadi

Mazkur tadgigotning asosiy magsadi — chang va ifloslanish darajasining quyosh
panellarining elektr quvvat chiqishiga ta’sirini aniqlash va eksperimental tahlil asosida ularning
samaradorlikni kamaytirish koeffitsientini aniglashdir.

Tadgigot metodologiyasi

Tajriba uskunasi tavsifi
Tajriba uchun quyidagi uskunalar ishlatildi:

Ne | Uskuna nomi Model / turi Izoh

1 | Quyosh paneli Polycrystalline 100 W 36 V, 2.8 A chigish quvvati

2 | Multimetr DT9205A Kuchlanish va tok o‘lchash uchun
3 | Nurlanish o‘Ichagich | TES-1333R Solar Meter Irradiatsiya: 0-2000 W/m?

4 | Chang moddalari Qum, tuprog, sement kukuni | Turli ifloslanish sinovlari uchun

O‘Ichov sharoitlari
e Joylashuv: Qarshi shahri, 38.5°N, 65.8°E
e Sinov kuni: 2025-yil 10-mart, soat 10:00-15:00 oralig‘i
e O‘rtacha nurlanish: 850 W/m?
e Havo harorati: 28 °C
Hisoblash formulasi
Quyosh panelining foydali ish koeffitsienti (n) quyidagi formula orgali aniglanadi:
n = Pchiqish «100%

kirish
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bu yerda: Pep;qisn = V * I — chigish quvvati (W), Py;risn = E * A — Kirish energiyasi (W), E
— quyosh nurlanish zichligi (W/m?), A — panel yuzasi (m?).
Eksperimental natijalar
Tajriba uch bosqichda o‘tkazildi:
1. Toza holat — panel yuzasi tozalangan;
2. O‘rta darajada changlangan holat — 5 g/m? chang qatlami;
3. Kuchli changlangan holat — 15 g/m? chang gatlami.

Holat Nurlanish (E) Kuchlanish | Tok (I) Quvvat Samaradorlik
(W/m?) V) (V) (A) | (P_{out}) (W) (\eta) (%)

Toza 850 17.8 5.2 92.6 16.4
panel

O‘rta 850 15.9 4.7 74.7 13:2
chang

Kuchli 850 13.5 4.1 55.4 9.8
chang

Natija: Chang gatlamining ortishi natijasida samaradorlik taxminan 40% gacha kamaygan.
Grafik natijalar
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Chang miqdori (g/m?)
1-rasm. Quyosh paneli samaradorligining chang miqdoriga bog‘ligligi
Grafikdan ko‘rinib turibdiki, changning har 5 g/m? ga ortishi natijasida samaradorlik o‘rtacha
3-4% ga kamaymoqda.
Tahlil va muhokama
Natijalar shuni ko‘rsatadiki:
e Chang zarrachalari quyosh nurlarining aks ettirilishi va yutilishini oshiradi, bu esa
fotoelektr o‘tkazuvchanlikni kamaytiradi.
e Quruq iqlim sharoitida changning optik ta’siri kuchliroq bo‘ladi.
e Samaradorlikdagi yo‘qotishlar nurlanishning spektral tarkibi va chang zarrachalari
diametriga ham bog‘liq.
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Quyosh panellarining uzoq muddatli ishlashini ta’minlash uchun avtomatik tozalash tizimlari
(masalan, servo motorli supurgi yoki suv purkagichli tizimlar) joriy etilishi magsadga

muvofiqdir.
Xulosa
e Chang va ifloslanish quyosh panellarining samaradorligini 9-16% dan 6-10% gacha
pasaytiradi.
e Samaradorlikdagi kamayish tozalash chastotasi va iglim sharoiti bilan to‘g‘ridan-to‘g‘ri
bog‘liq.

e Changlanishning oldini olish uchun avtomatik self-cleaning PV systems yoki gidrofobik
goplamalar qo‘llash tavsiya etiladi.

e Kelgusida tadgigotlarda chang zarralarining kimyoviy tarkibi va optik singdirish
koeffitsienti ham o‘rganilishi zarur.
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