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Prediction of temperature distribution in PV module using finite element
method
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Abstract : PV module is installed in various outdoor conditions such as solar irradiation, ambient temperature, wind
speed and etc. Increase in solar cell temperature within PV module aggravates the behaviour and durability of
PV module. It is difficult to measure temperature among respective PV module components during PV module
operating, because the temperature within PV module depends on thermal characteristics of PV module components
materials as well as operating conditions such as irradiation, outdoor temperature, wind etc. In this paper, simulation
by using finite element method is conducted to predict the temperature of each components within PV module installed
to outdoor circumstance. PV module structure based on conventional crystalline Si module is designed and the
measured values of thickness and thermal parameters of component materials are used. The validation of simulation
model is confirmed by comparing the calculated results with the measured temperatures data of PV module. The

simulation model is also applied to estimate the thermal radiation of PV module by front glass and back sheet.

Key Words : Bl %% 2] =& (Photovoltaic module), €2} (Thermal analysis), %% ¥ (Temperature distribution),
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Table 1 The measured thickness of PV module

components
Material Thickness[mm]
Glass 3.2
EVA 0.45
Cell™ 0.18
Backsheet 0.446
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Table 2 The measured thermal parameters of PV
module components

Thermal Specific Densit
Material | Conductivity | Heat [ /Cm%
[WmKl | [J/kg'K] | ‘&
Glass 1.094 85 2,500
EVA 0315 3346 0.927
Cell 130 677 2.330
Backsheet 0.314 2217 1.144
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Fig. 3 The measured temperature of glass, solar cell,
back sheet in PV module according to increase in
solar irradiance

Table 3 The difference temperature of respective
PV module components base on Fig. 3

Temperature[C] | (B_Cell) (B_Cell)
Irradiance[W/m2]\| -(Glass) -(Back)

100 0.450 0.040

200 0.873 0.391

300 1.717 1.083

400 2.583 1.467

500 3.025 2.225

600 3.625 2.742

700 3.908 2917

800 4.183 3.075

900 4.158 3.200
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Fig. 4 Temperature distribution of experimental and
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