NUEJ

Naresuan University
Engineering Journal

ANSANEIENTSaUS AT USEANS N NVBIs T UL adwasaindn1aTanisUemasunedIu
The Study of Performance and Efficiency in a Solar Photovoltaic System

Under Partial Shading

alsyn A3mss’, nm Shunaailed?, auns Sesdudeniy

Sarocha Deevijit"', Phaphat Rattanaklangmueang?, Somporn Ruangsinchaiwanich

Madanssulniuazneuimes ANYIAINTSUAERS UATINUNGBUTADS

Department of Electrical and Computer Engineering, Faculty of Engineering, Naresuan University
* Corresponding author e-mail: Sarochad912@gmail.com

(Received: 20 February 2025, Revised: 3 April 2025, Accepted: 18 April 2025)

UnAnge

Tutlagtiu msumamnundmdsnumadeniidduuddidy diovaunumdanuandeinasleadaiianawuass
NansEnUsiaAwInden ndanuuasefingldsumaiannegrinitwnsiumaluladunagaduasening (Solar Cell) 9
wasmdaruuandundsnulii e dundiuazonilidesannzuazannsondnldeidodufiuiiifuauaafiome
oedlsfiny nisuatwasniaslulsl sunvesiuldl 01r3ge views amsnanUssavsnwedeaeadld anadels
Tguszasdilofnuinanszvuvesnistauasusdnseussavsnmmandnliiiiannuaseniing lnonaaeuluaniizanu
Wuuasiaust 200 - 1000 W/m? dhetgaduaserfinduuin 300 W S1uau 8x6 i iouseuuudumerionnn (Total Cross
Tied, TCT) nadau 26 sUkuuNT5UAT Wi 4 ngu asduauandeiififou 3 81 6 Tugaluguuuusine Tneldlusunsu
MATLAB/Simulink 1l e3iasngsinantswanlnin ussdulniin nszualiin wazuszdnSamnnsudn nanisnaaeunuiy
szuviifinsundmanslugaluasiafedliszdinmgeninszuuiiiinnszaelugaiignuadslunatsanss Tnglunsdli
unts 6 lugaluaniafier UszavBamedluta 87.55 - 97.02% druguuuuiiinisnszanelugaignuatilunsazanss
UsyAvEnmeglurae 80.88 — 95.56% ety annsnazuléh uenananuiduuands dnvurnistuaddunumddy

faUsEANSANURITEULLTARLEIRTINY

AdAy: Msdauasuneai, ssuulnlaliamadn (PV), Usgdnsam, suwuunisdauas

Abstract
Currently, the search for sustainable alternative energy sources is crucial to replace the declining fossil
fuel resources that negatively impact the environment. Solar energy has been widely developed through solar
cell technology, which converts light energy into electrical power. As a clean energy source, solar power does not
cause pollution and can be continuously generated in areas with sufficient sunlight. However, light obstruction
caused by objects such as fallen leaves, tree shadows, tall buildings, or clouds can reduce the efficiency of solar
cells. This research aims to investigate the impact of partial shading on the efficiency of solar energy production.

The experiment was conducted under light intensities ranging from 200 to 1000 W/m?2, using 300-watt solar cells,
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with 8x6 units connected in a Total Cross Tied (TCT) configuration. A total of 26 shading patterns were tested,

grouped into four categories based on the number of shaded modules, ranging from 3 to 6 modules in various

configurations. MATLAB/Simulink software was used to analyze the results for electrical power, voltage, current,

and production efficiency. The results showed that systems with multiple shaded modules in a single string

performed better than systems where the shaded modules were distributed across multiple strings. In the case

of shading 6 modules in a single string, the efficiency ranged from 87.55% to 97.02%, while the distributed shading

model, where one module was shaded in each string, showed an efficiency range of 80.88% to 95.56%. Therefore,

it can be concluded that, in addition to light intensity, the shading configuration also significantly affects the

efficiency of solar power systems.

Keywords: Partial Shading, Photovoltaic (PV), Efficiency, Shading patterns
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