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Performance Comparison of Mainstream Commercial Solar Panels
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Abstract With the increasing consumption of traditional fossil energy, progress on the renewable energy
attracts more and more attentions. Solar cells that convert the solar energy into electric energy, has been
one of most important technology in the renewable energy domain. In this paper, an instrument which can
continuously measure the electricity generation of several solar panels is developed and tested. Under different
weather conditions, performance of several mainstream solar cells that available in the market was compared.
The generated electricity by different solar panels was normalized to the area and nominal power. Based on the
experimental results, performance and characteristic of different solar cells at different outdoor conditions are
provided and analyzed.
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Fig. 1 Schematic diagram of continuous real time

measurement system for solar panels
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Table 1 The dimensions and nominal powers of different solar panels
[ Rt Cemxem) FRFR I (W) HELT R HR (m®) PRFRRE (%)
LR (SCSi-S) 81x158 175 S A 1.28 13.7
Z WEE L (MCSi-R) 99x166 220 R A 1.64 13.4
CIGS Hijth (CIGS-T) 65.5%166 160 T AT 1.09 14.7
CIGS Hijth (CIGS-S) 63.5%120 70 S AH] 0.762 9.2
dEdhtE AL (ASI-D) 111x141 100 D A 1.57 6.4
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Fig. 2 Continuous real time measuring system for solar

panels on the rooftop of Longgang base for CIGS pilot
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Fig. 3 Comparison of maximum actual generation powers of different solar cells at different weather conditions
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Table 2 Total generating electricity capacity of several solar panelsat different weather conditions

—REKERE (W)

KA
SCSi-S 4 # MCSi-R A 7] CIGS-T A7) CIGS-S AT ASi-D A 7]
I=PN 760.13 894.45 743.32 294.40 411.72
W2 = 749.51 887.62 734.56 291.03 413.77
EZN 717.78 854.65 704.01 289.40 395.76
PN 258.48 315.22 241.90 94.27 147.37
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Fig. 4 Comparison of normalized power of different solar cells at different weather conditions
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Table 3 The time integral of the normalized power of different solar panels at different weather conditions

SEBRI bR R D AR I TR AR 5 B

el SCSi-S A MCSi-R A 7] CIGS-T A7 CIGS-S A ASi-D A ]
R 434 4.07 4.64 4.47 4.12
W2 = 428 4.03 4.59 437 4.14
ESN 4.10 3.88 4.40 3.96 4.13
R 1.47 1.43 1.51 1.35 1.47
Fz 4 FEIXRFEEEMERR RS THEXTEEFR
Table 4 The time integral of actual efficiency of different solar cells at different weather conditions
SIS AR
KA
SCSi-S 4 #] MCSi-R 2 7] CIGS-T A CIGS-S A ASi-D A7)
K 0.59 0.55 0.68 0.41 0.26
i L ESN 0.59 0.54 0.67 0.40 0.26
EZS 0.56 0.52 0.65 0.38 025
EES 0.20 0.19 0.22 0.12 0.09
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Fig.5 Comparison of actual energy conversion efficiency of different solar panels at different weather conditions
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