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ABSTRACT KEYWORD

Purpose: PV modules manufactured using lightweight materials such as polycarbonate are lighter than those A0 2|
manufactured using denser materials such as glass, which offers the advantage of reducing initial installation costs. EEH%;;%EE‘I;'I olE 95
However, these modules can be vulnerable to changes in the external environment, and their performance may = = =
deteriorate over time. There are still few installation cases and long-term measurement studies on polycarbonate  New and Renewable Energy
modules, resulting in a lack of baseline data on module performance. Therefore, in this study, a long-term  Photovoltaics
measurement experiment was conducted on the polycarbonate modules, and baseline performance data were  Polycarbonate Module
derived from the measured data. Method: This study conducted long-term measurement experiments in an outdoor
environment for the polycarbonate-covered modules and existing glass modules, evaluating the changes inthee ACCEPTANCE INFO
modules’ power generation performance in relation to temperature fluctuations and system operating time, based =~ Received Jan. 21, 2025
on data collected over 1 year and 6 months. Results: The deterioration in power generation performance due to ~ Final revision received Feb. 3, 2025
increased operating time of the polycarbonate module was less than 1%, indicating no significant performance Accepted Feb. 7, 2025
degradation. Furthermore, the efficiency distribution was comparable to that of the existing glass module.
Additionally, the efficiency changes of the polycarbonate modules in response to temperature variations differed by
less than 2% compared to the glass module, demonstrating similar performance to that of the existing module.
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Fig. 1. Cross-sectional configuration of a steel integrated
lightweight PV module with colored glass or colored PC as front
material
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Fig. 2. Front and rear views of PV modules with colored glass or
colored PC as the front material
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Fig. 3. PV module test-bed system installed on site
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Fig. 4. Configuration of the data acquisition system
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Fig. 5. Pyrometers installed on the test-bed (left), screen of the
monitoring system (right)

Table 3. Measuring device specifications

Category Instrument Measuring range Accuracy
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+
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. L 170
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Fig. 6. Measured results of polycarbonate modules (top: module
power  generation efficiency, bottom: module average surface
temperature)

Table 4. Monthly efficiency of polycarbonate modules

Date M1 M2 M3 Mean
Jul-23 13.0% 12.2% 12.4% 12.5%
Oct-23 12.8% 12.6% 12.9% 12.7%
Jan-24 13.9% 13.8% 14.0% 13.9%
Apr-24 12.6% 12.3% 13.1% 12.7%
Jul-24 11.6% 11.2% 12.5% 11.8%
Oct-24 12.6% 12.3% 13.1% 12.7%
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Table 5. Statistics of power generation efficiency

Module Mean Std PCT-2.5% PCT-97.5%

Ml 12.65% 2.28% 7.53% 16.72%

M2 12.60% 1.99% 8.10% 16.43%

M3 13.27% 2.04% 8.20% 16.64%

Glass 13.28% 1.96% 8.15% 16.50%

PCT: Percentile
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Fig. 8. Relationship between module surface temperature and
module power generation efficiency
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