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In this study, we propose the photovoltaic cell temperature coefficient measurement
method and the optimal distance for module installation. The photovoltaic cell
temperature coefficient is obtained utilizing the solar simulator to provide different
irradiance. The photovoltaic cell temperature is controlled by a heater and a cooler and is
measured utilizing an ultra fine thermocouple. The optimize distance of module
installation is simulated utilizing a CFD method for module heat dissipation to obtain the
module's best performance. The research results present the optimization distance of the
module installation of 2 cm, and the efficiency and the output power of the single cell
declines with the cell temperature. The photovoltaic cell temperature coefficient follows

as: the open circuit voltage is -0.0048V/C; the conversion efficiency is -0.035%/°C; the
maximum power is -0.003 W/'C and the fill factor is -0.072%/°C, respectively. The

characteristics of the photovoltaic cell including | -V curve and MPP curve in the

direct normal irradiance of 600 V%nz, 700%2 800 V%nz and 900 %2 are also

investigated.

Keywords: temperature coefficient, CFD, optimal distance, thermocouple
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Temperature | 600W/m’ 700W/m’ 800W/m* 900W/m”
10C 1.280W 1.520W 1.740W 1.950W
30C 1.220W 1.480W 1.690W 1.870W
Power(W) 50C 1.160W 1.410W 1.620W 1.790W
70C 1.100W 1.360W 1.550W 1.710W
90°C 1.040W 1.310W 1.480W 1.640W
10C 3.069V 3.073Vv 3.096V 3.091V
30C 2.991V 3.005V 3.011vV 3.028V
Voe(V) 50C 2.942V 2.883V 2.941V 2.944V
70C 2.799Vv 2.819Vv 2.825V 2.834V
90°C 2.686V 2.732v 2.756V 2.747V
10C 553.170mA | 689.318mA | 783.23mA | 893.178mA
30C 590.307mA | 712.39mA | 795.053mA | 886.405mA
Iic(mA) 50C 587.405mA | 712.501mA | 798.818mA | 933.203mA
70C 616.404mA | 710.705mA | 802.051mA | 926.679mA
90C 619.845mA | 743.702mA | 805.005mA | 906.115mA
10C 75.000% 73.400% 72.700% 71.300%
30C 71.044% 70.65% 71.859% 70.866%
FF(%) 50C 72.888% 71.185% 70.846% 68.440%
70C 68.655% 70.497% 70.096% 67.527%
90C 68.300% 69.100% 67.800% 65.600%
10C 14.810% 15.080% 15.100% 15.050%
30C 14.120% 14.680% 14.670% 14.430%
n(%) 50C 13.430% 13.990% 14.060% 13.810%
70C 12.730% 13.490% 13.450% 13.190%
90C 12.040% 13.000% 12.850% 12.910%
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