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ABSTRACT: When the PV module is illuminated in a high temperature region, solar cells are also exposed to the high temperature
external environment. The operating temperature of the solar cell inside the module is increased, which causes the power drops. Various
efforts have been made to reduce the operating temperature and compensate the power of solar cells according to the outdoor temperature
such as installing of a cooling system. Researches have been also reported to lower the operating temperature of solar cells by improving
the heat dissipation properties of the backsheet. In this study, we conducted a test to measure the internal temperature of each module
components and the external temperature when the light was irradiated according to the surrounding temperature. Backsheets with
different thermal conductivities were compared in the test. Finally, in order to explain the temperature difference between the solar cell

and the outside of the module, we proposed an evaluation method of the heat transfer characteristics of photovoltaic modules with
different backsheet.
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Fig. 1. Schematic test structure for measuring temperature of Chamber Temp.| 25°C ‘ 45°C ‘ 65°C | 25°C ‘ 45°C | 65°C
module components A Backsheet B Backsheet
Cell 450| 63.9| 835 444 626| 825
Table 1. Heat transfer coefficient of backsheets BS 3211 510 712| 353 535 739
a (W/mK) Acell-BS 129 129 12.3 9.1 9.1 8.6
A backsheet 0.02 Heat (W/m?K) 153 144 149 223 201 213
B backsheet 1.0 Rin (K/'Wm?) 0.09| 0.09| 0.08/ 0.04| 0.05| 0.04
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Fig. 2. Temperature gradient inside of module

Table 3. Multiple experiments results

Test 1 Test 1 Test 2 Test 2

25°C 45°C 25°C 45°C
Teen 45.00 63.90 44.43 62.55
TrosBs,calculated 44.70 63.62 44.00 62.16
Tro/ss measured 41.09 60.05 40.58 58.79
AT cal-meas) 3.61 3.57 3.42 3.37
Tes calculated 40.88 59.85 40.13 58.38
Tas measured 32.12 51 35.33 53.46
AT2(catmeas) 8.76 8.85 4.80 4.92
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