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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
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Fig. 3 Comparison of maximum actual generation powers of different solar cells at different weather conditions
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Fig. 2 Continuous real time measuring system for solar 

panels on the rooftop of Longgang base for CIGS pilot 

production line
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Table 2 Total generating electricity capacity of several solar panelsat different weather conditions
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Table 3 The time integral of the normalized power of different solar panels at different weather conditions
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Fig. 4 Comparison of normalized power of different solar cells at different weather conditions
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Fig. 5 Comparison of actual energy conversion ef ciency of different solar panels at different weather conditions

08:00 10:00 12:00 14:00 16:00 18:00 20:00

SCSi-S 
MCSi-R 
CIGS-T 
CIGS-S 
ASi-D 

  (
%

)

16

14

12

10

8

6

4

2

0
08:00 10:00 12:00 14:00 16:00 18:00 20:00

SCSi-S 
MCSi-R 
CIGS-T 
CIGS-S 
ASi-D 

  (
%

)
8

7

6

5

4

3

2

1

0

 S 
R 

S  CIGS  D 

  T  CIGS  CIGS 
 CIGS 

S  CIGS 

4 

  

  

 
T  CIGS 

D 

08:00 10:00 12:00 14:00 16:00 18:00 20:00

SCSi-S 
MCSi-R 
CIGS-T 
CIGS-S 
ASi-D 

  (
%

)

16

14

12

10

8

6

4

2

0
08:00 10:00 12:00 14:00 16:00 18:00 20:00

SCSi-S 
MCSi-R 
CIGS-T 
CIGS-S 
ASi-D 

  (
%

)

16

14

12

10

8

6

4

2

0

                                                         a                                                                                                            b



                   

  T  CIGS 
 S  T 

CIGS 

[1]  Grätzel M. Photoelectrochemical cells [J]. Nature, 
2001, 414: 338-344.

[2]   National Renewable Energy Laboratory. Best 

[3]   U.S .  Energy  Informat ion  Adminis t ra t ion . 
International energy outlook 2010 [OL]. 2010-07-
27[2016-08-24].  http://www.eia.gov/forecasts/

archive/ieo10/index.html.
[4]   Miles RW, Hynes KM, Forbes I. Photovoltaic 

solar cells: an overview of state-of-the-art cell 
development and environmental issues [J]. Progress 
in Crystal Growth & Characterization of Materials, 
2005, 51(1-3): 1-42.

[5]   International Energy Agency. IEA technology 
roadmaps technology roadmap: solar photovoltaic 
energy [J]. SourceOCDE Energie, 2010(40): i-48.

[6]   Goetzberger A, Knobloch J, Voß B. Crystalline 
Silicon Solar Cells [M]. Wiley & Sons Ltd., 1998.

polysilicon solar cells on foreign substrates using 
direct thermal CVD: material and solar cell design 
[J]. Thin Solid Films, 2002, 403-404: 229-237.

[8]   Ortabasi U. Concentrating photovoltaic cavity 
converters for extreme solar-to-electric conversion 

[9]   Wieting RD. Second plenary: CIS manufacturing at 
the megawatt scale [C] // Conference Record IEEE 
Photovoltaic Specialists Conference, 2002: 478-483.

[10]  Mitzi DB, Yuan M, Liu W, et al. Hydrazine-based 

Thin Solid Films, 2009, 517(7): 2158-2162.
[11]   Hernandez Velasco M. Performance evaluation 

of different PV-array configurations under weak 
light conditions and partial shadings [J]. Energy & 
Environmental Technology, 2014.

[12]  Shi JH, Li ZQ, Zhang DW, et al. Fabrication of 
Cu(In,Ga)Se2, thin films by sputtering from a 
single quaternary chalcogenide target [J]. Progress 
in Photovoltaics Research & Applications, 2011, 
19(2): 160-164.


