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Anotatsiya: Ushbu ishda quyosh panellarining samaradorligini oshirishda
nanofluid sovutish tizimlari va suniy intellekt (AI) texnologiyalarini
Integratsiyvalashning nazariy asoslari organiladi. Adabiyotlar tahlili shuni
ko'rsatadiki, nanofluidlar yuqori issiqlik o‘tkazuvchanlik xususiyati tufayli
panellarning i1shchi haroratini kamaytiradi, suniy intellekt esa sovutish
jarayonini real vaqt rejimida optimallashtirish imkonini beradi. Nanofluid va
Al Integratsiyvasi asosida 1ishlab chiqilgan gibrid tizimlar energiya
samaradorligini oshirish, i1ssiqlik yo‘qotilishini kamaytirish va panellarni
barqaror ishlashini ta’'minlashda istigbolli yo‘nalish hisoblanadi.

Kalit so‘zlar' quyosh panellari, nanofluid, suniy Intellekt, issiqlik
almashinuvi, optimallashtirish, energiyva samaradorligi.

Annotation; 7This study explores the theoretical foundations of integrating
nanofluid-based cooling systems and artificial intelligence (AI) technologies to
Improve the efficiency of solar panels. A review of the literature shows that
nanofluids, due to their high thermal conductivity, effectively reduce the
operating temperature of photovoltaic modules, while Al enables real-time
optimization of cooling processes. Hybrid systems based on nanofluid-AIl
Integration demonstrate potential for enhancing energy efficiency, minimizing
thermal losses, and ensuring stable panel performance in hot climatic
conditions.

Keywords- solar panels, nanofluid, artificial intelligence, heat transfer,
optimization, energy efficiency.

Ammorammsa: B gaHHOH pabore H3YYAKTCA TEOPETHYECKHE OCHOBBI
HHTErpariid CHCTEM OXJIAXKJEHHS HA OCHOBE HAHOMKHIKOCTEH H TeXHOJIOTHH
HCEyccTBeHHOro uHTeaerta (Al) qaa moBHIIeHns sQhherTHBHOCTH COTHeIHBIX
rnaHesied. AHaJIH3 JIHTepaTypbl IOKA3BIBAET, UYTO HAHOMKHIKOCTH 0J1arogaps
BBICOKOH TEILIOIPOBOJHOCTH CHHIRKAIOT pabogayo TeMITEPATYPY
DOTOITTeRTPHYCCKHX  MOJYJIEH, a HCKYCCTBeHHEBIH HHTEJIJIEKT ITO3BOJIAET
OIITHMH3HPOBATE IIPOIIECCEI OXJIAXKJEHHSA B pPeajJbHOM BpemeHd. [|uopugHbre

cHCTeMEI HAa OCHOBE HHTerpammd HaHoxHarocred # Al gemorcrpmpyror
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IIEPCIIEKTHBHOCTD B IIOBBIIIICHHH IH 8pf09¢d7€1:€ THBHOCTH H CTAOH/IbHOCTH pa O0TBI

aHeJIeH.
KimioueBrle ciioBa: cosrHeYHEBIE ITaAHEIH, HAHOMHIKOCTH, HCKYCCTBOHHBIH
HHTEJIJICKT, TeIIZI00OMEH, OIITHMH3AI[HA, JHEPro3Q@herTHBHOCTD.

So‘nggi yillarda quyosh energiyasi sohasida samaradorlikni oshirish
bo‘yicha olib borilayotgan tadqiqotlar asosan issiqlik boshqgaruvi va aqlli
nazorat tizimlariga qaratilgan. Quyosh panellari ishchi haroratining oshishi
ularning elektr chiqishini 0,4—0,5 % ga kamaytiradi [1]. Shu sababli, panellarni
sovutish va ularni optimal holatda ushlab turish qayta tiklanuvchi energiya
sohasining dolzarb masalalaridan biridir.

Nanofluid asosidagi sovutish tizimlari issiqlik almashinuvini kuchaytirish
orqali samaradorlikni oshiradi. Tadgiqotlarda Al.Os, CuO, TiO. kabi
nanomateriallar asosidagi nanofluidlar yordamida panel haroratini 10-15 °C ga
kamaytirish va elektr samaradorligini 10-12 % ga oshirish mumkinligi
aniglangan [2]. Shu bilan birga, bunday tizimlar oddiy suyugqliklarga nisbatan
yuqori 1issiqlik o‘tkazuvchanlikka ega bo‘lib, panellarning uzoq muddatli
barqaror ishlashini ta’minlaydi.Sun’iy intellekt texnologiyalari esa bu
tizimlarning boshqgaruv qismida muhim rol o‘ynaydi. Mashinaviy o‘rganish va
neyron tarmoqlar yordamida quyosh panellaridan olinadigan real wvaqt
ma’lumotlari (issiglik, nurlanish, havo harorati, quvvat chigishi) tahlil gilinadi
va shu asosda sovutish suyuqligining oqim tezligi yoki ish rejimi avtomatik
tarzda optimallashtiriladi [3].

Quyosh panellarining samaradorligini oshirishda nanofluid va sun’iy
intellekt texnologiyalarini integratsiyalash eng istigbolli yo‘nalishlardan
biridir. Nanofluidlar yuqori issiqlik o‘tkazuvchanlik xususiyati orqali
panellarning ishchi haroratini pasaytiradi, shu bilan birga Al texnologiyalari
bu jarayonni real vaqt rejimida boshqarib, energiya samaradorligini maksimal
darajaga yetkazadi.Bunday gibrid tizimlar nafaqgat issiqlik almashinuvini
yaxshilaydi, balki sovutish jarayonini avtomatlashtiradi, inson omilini
kamaytiradi va tizimning uzluksiz ishlashini ta’'minlaydi. Tadqiqotlar shuni
ko‘rsatadiki, Al asosida boshqariladigan nanofluid sovutish tizimlari an’anaviy
sovutish  usullariga nisbatan 15-20% gacha energiya tejamkorlik
beradi.Kelgusida ushbu yo‘nalish bo‘yicha modellashtirish, eksperimental
tekshirish va Al algoritmlarini mahalliy sharoitlarga moslashtirish orqali
yanada mukammal tizimlarni ishlab chiqish mumkin. Ayniqgsa,
O‘zbekistonning issiq iglim zonalarida bu texnologiyani joriy etish quyosh
energetikasining barqaror rivojlanishiga katta hissa qo‘shadi.
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