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Basic Study of Equivalent Thermal Circuit of PV Module
-Calculation of Thermal Resistance and Thermal Capacity-
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Abstract: Since the output characteristics of PV module vary depending on solar cell temperature, it is necessary to accurately
estimate the temperature inside the module. Therefore, the purpose of this research is to develop an equivalent thermal circuit that
can be applied in various situations and modules. This paper shows the experimental result of thermal resistance and thermal

capacity of PV module.
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Figure 1. Test Circuit
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Figure 2. Rear surface temperature change (Iscx1.0)
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Figure 3. Front surface temperature change (Iscx1.0)
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Figure 4. Rear surface temperature change (Iscx0.5)
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Figure 5. Front surface temperature change (Iscx0.5)
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Table 1. Calculation Results (Iscx1.0)

Sp.rl Sp.r2 Sp.r3 Sp.r4 Sp.r5 Sp.ré

Thermal Resistance R["C/W] 1.80 173 1.92 1.68 1.68 181

Heat Capacity C[J/K] 330.2 371.4 338.5 392.6 346.1 3711

Sp.fl Sp.f2 Sp.f3 Sp.f4 Sp.f5 Sp.f6

Thermal Resistance R["C/W] 176 187 2.09 2.10 178 2.03

Heat Capacity C[J/K] 364.6 329.3 310.8 317.7 340.9 335.4
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Table 2. Calculation Results (Iscx0.5)

Sp.ri Sp.r2 Sp.r3 Sp.rd Sp.r5 Sp.r6
Thermal Resistance R["C/W] 2.21 2.23 2.41 2.21 2.14 2.33
Heat Capacity C[J/K] 3231 3294 3333 3431 3320 3484
Spfl Sp.f2 Sp.f3 Sp.f4 Sp.f5 Sp.f6
Thermal Resistance R["C/W] 2.12 231 2.59 2.59 2.14 2.51
Heat Capacity C[J/K] 361.9 324.0 310.0 305.0 3329 3414
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