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Abstract . . . .

Figure 2. Daily characteristics of the panel power during the day a) autumn,
b) winter c) spring d) summer The time colour means the waveforms for the
polymorphic panel, red - micromorph

The publication contains polymorphic andmicromorphic photovoltaic module
outdoor tests performed during autumn, winter, spring and summer day.
Simulations of an installation consisting of panels both types have been made. . . . ; .
Both performances were compared for the location in the Krakéw-Czestochowa a)
Upland, continental climate.
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Location and technical conditions

The measurements were carried out in the Education and Research Centre for H i
Renewable Energy Sources and Energy Conservation at the AGH University of .
Science and Technology in Miekinia, Matopolskie Voivodship, Poland ~
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T [V] 39.50 Changes in input power are not correlated with either temperature or humidity.
L [A] 8.56 However, we may hypothesize that the power output is strongly influenced by
Vee [V] 374 Table 1 varying clouds. Definitely higher power values are obtained in the summer day

temperature coefficient of - -0.40 . analysis. The power output signal on both cells is similar for both cells.
Ponax [26/°C] Basic panel parameters

temperature coefficient of -0.39 measured in STC 20 . .~ .
L [%/°C] Figure 3. Efficiency comparison for

temperature coefficient of 0.07 panels during a daytime
Voe [%/°C]

Large changes in the drop in
performance of the micromorphic
1 panel are observed only on the
polymorphous panel .

+ micromorphus panel spring day. These changes can only
come from selective shading of the
Figure 1. a) Temperature and micromorphic panel.

b) humidity variations over the 22:00 1424
investigation days time)[raing
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Table 2. Maximum power generated. For the installation simulation it has been
converted to 1 panel
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T T sy Power | outdoor performance simulations
W] [W] Micro- Poly- Micro- Poly-
The measurements were morphous | morphous | morphous | morphous
taken during the day during a;z::? izg i;g 17(;0 18300
the four seasons - autumn, spring 200 500 100 140
winter and spring, summer. summLer 100 200 100 130
The measurements were
taken from 2019 to 2020 adtumn

winter

(8th November © autumn, S Conclusion The paper presents executive tests of panels in real conditions. The
20“,‘ Febrl:Jary - winter, 21st ©0aas 0712 0936 1200 1424 1648 1912 performance of photovoltaic installation was also simulated. The aim of the study
April - spring and 18th July - time [h] was to determine the changes in efficiency during the year under sunshine
summer). conditions at different seasons of the year during the day. For the micromorphic
cell, the actual (outdoor) values turned out to be more favourable than the values
obtained by simulation with the Polysun program. The increase in maximum power
achieved was twice as high in winter and spring, while in autumn the actual values
were 50% higher. In summer, simulation and measurements showed the same
This research was funded by statutory project of Department of Electronics AGH value. In the case of the polymorphic panel also the maximum powers are higher for
University in Cracow. outdoor performance. In this case, the significant change is only in the spring
season (about 30%). In the other cases, the difference is 5-20%.
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