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Abstract

As the concentrating photovoltaic (CPV) technology can improve the efficiency of 

the solar cells and reduce the cost of the PV systems, it is quite important for the 

development and exploitation of solar energy and also one of the hot topics in the 

field of photovoltaic. Although Luminescent Solar Concentrator (LSC) emerges later 

as a new form of CPV, it is attracting more and more attention of scient ists for its 

unique advantages over the traditional concentrator.

During more than 30 years since the birth of LSC, great achievements have been 

made in research on fluorescent materials, base materials, device structure, etc. 

However, the present studies on LSC mainly focus on fluorescent dyes and those on 

concentrating model are quite rare, which still need further exploration. Consequently,

on the basis of LSC, this thesis applies the grating to CPV and produces a grating-

based concentrator, the performance of which is also simulated and tested.

Research of this thesis is mainly composed of three parts

1) A physical model of CPV is built theoretically. By introducing how it operates

and inferring the relationship between performance parameters and 

structure parameters of the device, the concentrating principle and model are 

elaborated.

2) Simulation experiments are made about the model by making use of the 

diffraction grating analysis program GSolver and ray tracing program Tracepro, 

which mainly includes two parts: according to the computation and analysis of the 

relationship between diffraction efficiency (both of the first order diffraction 

efficiency of transmission and diffraction efficiency of reflection) and the parameters 

of the grating, the appropriate grating parameters are selected to generate grating 

surface data; then the model is built and simulation experiment is also carried out in

Tracepro. The result shows that sinusoidal grating and rectangular grating

concentrators both exhibit a wide angle of acceptance and good energy uniformity on 

the exit plane, with the collection efficiency of 4.4% and 9.7% respectively. If they 

are designed into multi- layer structures, the spectral range can be extended efficiently 
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and radiation flux of the exit plane could also be improved.

3) To verify the reliability of these two programs’ cooperation, a grating-based 

concentrator is made and its performance is also tested. The data obtained in this way 

is compared with those got from the simulation experiment, which proves that these 

two programs’ cooperation is accurate and reliable.

Keywords: Photovoltaic; Luminescent Solar Concentrator; grating-based 

concentrator ; GSolver; Tracepro
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