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The candidate has shown great interest and commitment to completing his research work. She has achieved the

standard of Doctor of Philosophy. In her work, the candidate has conducted theoretical and simulation assessments of
solar cells under low solar concentration conditions using an adaptive cooling system.

Low-concentration photovoltaic (LCPV) systems represent the most promising approach, combining high efficiency and
low cost. They enable the use of readily available polycrystalline solar cells, eliminating the need for expensive
multijunction technologies. However, their design still faces several challenges related to optics and cell cooling.

The study aims to increase the efficiency of a low-concentration photovoltaic system based on polycrystalline silicon by
increasing the reception angle and implementing an adaptive cooling system using loT technology.

The research is relevant given the growing demand for photovoltaic systems and the need to reduce operating costs.
The developed optical solutions significantly enhance the optical efficiency and acceptance angle of such systems,
thereby reducing the requirements for the accuracy and complexity of solar tracking systems, as well as their energy
consumption. Particular attention is paid to the importance of using efficient cooling systems that ensure uniform
temperature distribution across the surface of photovoltaic cells, thereby reducing their cooling time and increasing the

durability, operational stability, and overall efficiency of photovoltaic systems under conditions of variable solar
radiation and temperature fluctuations.

The work of Ms. Dinara has been published in top journals and a patent, as listed below List

of scientific papers based on the materials of the dissertation
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Property”.

As part of her Ph.D. work, Ms. Dinara visited my laboratory at the University of Malaya, and she demonstrated
outstanding commitment and hard work in her research. | was very pleased with her presence at our laboratory.

In conclusion, the Ph.D. thesis by Ms. Dinara Almen, titled 'Improving the Efficiency of Solar Cells Under Low Solar
Concentration Conditions With an Adaptive Cooling System,' submitted for the Doctor of Philosophy degree, possesses
the necessary scientific novelty, practical significance, and original contribution required for the Ph.D.

Best regards,
Prof. Dr. Saad Mekhilef
PROF.DR. SAAD MEXMILEF
- Monorary Professor
Depanment of Esectrcar Engreenng
Fecuty of €
Ursversad Matays
S080] Muals L umpwr
Director,

Power Electronics and Renewable Energy Research Laboratory —PEARL-
Faculty of Engineering, University of Malaya

50603 KUALA LUMPUR, MALAYSIA

Tel: +603 7967 6851

Fax: +603 7967 5316

E-mail: saad@um.edu.my

 EEEE—

FAKULTI KEJURUTERAAN
(Faculty of Engineering, University of Malaya)
Universiti Malaya, Lembah Pantai, 50603 Kuala Lumpur, MALAYSIA
Tel: (603) 7967 5200, 7967 5201, 7967 5202, 7967 6849 . Fax- (603) 7956 1378, 7955 5781, 7957 1581

website:http //www.um.edu.my / ccm / navigation / academics / faculties / FK



On-Gapabu ateinnarsl Kasak yATTbIK YHUBEPCHTETI 01.09.2025
Du3nKa-TeXHUKABIK (DaKyJIbTeT
DIEKTPOHUKA KHE acTpodu3nka Kageapacsl

PhD anccepranusicbina KOCaJIKbI KeTeKIinin eceOl

ATbl-)xeHI1: JIuHapa OyiMeH

Takpipein: Kyn caynenenyiHiH ToMeHr1 KOHUEHTPALMsACHI XKar/lanbIH/1a
aJlalTHBTI CAJIKbIHAATY XyieciMeH (oTo3IeMEHTTepAIH THIMUIITTH apTTBIPY

Mamanasirel: 8D06201 — PaguorexHuka, 3JIEKTPOHHKA XKOHE
TeJIeKOMMYHHKaLUs1ap

YMITKEp ©3 3epTTey JKYMBICBIH asKTayra YJKEH KbI3BIFYIIBUIBIK [€H
Kayankepuiaik TaHbITThl. Ouinocodus HOKTOPBl JIPEeXKeCIHE KOHMBUIATBIH
TalanTap/bl OpbIHAaAbL. YMITKEp 03 XKYMBIChIH/A alalITHUBTI CAJIKbIHAATY XKYHeClH
maiijaaHa OTBIPBIN, KYH COYyJeCIHIH TOMEH KOHLEHTpaLMAChl KarJaibIHia
(hOTO3/IeMEHTTEP/li TEOPUSIIBIK XKIHE MOJEIbAeY OaranayiapbIH XYPri3.

Temen xoHueHTpauusnbel (otoanekrpimk xydenep (LCPV) xorapesl
THIMAUIIK [€H TOMEH IIBIFBIHAApAbl OIPIKTIPETIH €H MepCreKTUBANIbl TICLIl
Oinaipeni. byn xyienep KpiMOaT Ker OTKENAl TEXHOJOTHsIApJbl KaXeT eTreii,
KeHIHEH KOJDKETIMII MOJMKpUCTAAbl (DOTOIIEMEHTTEPI Naijananyra MyMKIHIIK
Gepeni. JlereHmeH, ONapAblH JAM3aifiHbl 9J1 Ji¢ ONTHKAra >XoHE (DOTOSJIEMEHTTI
CAJIKBIHAATYFa KaThICThI OipHeLle KMbIHABIKTapra Tal 0oJaipl.

3eprTey KaObuiay OypbillbIH yiradTy joHe [0l TeXHONOrusceiH KojjaaHa
OTBIPBIN, AIanTHBTI CAIKbIHAATY JKYMECIH €HII3y apKbLIbl MOJHKPHCTaI/bI
KpeMHHii  Heriziujaer: TOMEH KOHLEHTPALHsIIbI (GOTONEKTPIIK  XKYHEHIH
THIMJIIITIH apTThipyFa OarbITTaJIFaH.

3eprrey (DOTONMEKTPIIK XKyienepre CypaHbICTBHIH apTybl MEH MNanjajiaHy
[ILIFBIHAAPBIH a3aHTY KAXKETTLMITIH ecKepe OTBIPbII ©3€KTl 00JIbIN TadbLIaIbI.

O3ipyieHred ONTHKAIBIK IUEIIMAep MyHJail OKyHenepaiH ONTHKAJIBIK
THIMALTITT MeH KaObuizay OyphILIBIH aiTapibIKTai apTThIpazibl, OChUIAMIIA KYH/I]
Oakpliay KyiienepiHiH AdMAIrT MeH KYpZAeNUIIriHe, COHMIai-aK ONapJblH SHEPrus
TYTBIHYbIHA KOMBLIATBIH Tajantapibl asaiTaabl. POTOIIEKTPIIK SJIEMEHTTEP/IH
OeTTIK TeMIepaTypachiHbIH OipKeiKi TapalyblH KaMTaMachl3 €TeTIH THIMAI
CANKBIHAATY OKyienepiH maiijanaHy[blH MAaHbBI3AbUIBIFBIHA €peKlIe Haszap
ayJapblaaabl, OChbUIalIa OJapJblH CalKbIHAATy YaKbITBIH KbICKApTalbl JXOHE
affHpIMalbl KYH paJualusckl MEH TeMIepaTypaHblH aybITKYbl JKarJanblHa
hoTOANEKTPNAIK KyilenepalH OepiKTIriH, JXYMBIC TYPAKTBUIBIFBIH JKOHE >Kallbl
THIMIUTITIH apTThIPab.

JliHapa XaHbIMHBIH KYMBICBHI JKETEKIlIl XypHaJJap/a jXKapHsylaHFaH JKoHe
TOMEHJIe KepceTiireHjed mnareHT anrad. Jlucceprauus MaTepualjapbiHa
Heri3JeNnreH FbUIbIMM eHOeKTep TI3IMI
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