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Design and analysis of a CPC with single vacuum tube for linear
Fresnel reflector system

WANG ChengLongl, MA Jun' & FAN DuoWangl’2

1 National Engineering Research Center for Technology and Equipment of Environmental Deposition, Lanzhou Jiaotong University, Lanzhou
730070, China;
2 Key Laboratory of Opto-Technology and Intelligent Control, Ministry of Education, Lanzhou Jiaotong University, Lanzhou 730070, China

Compound parabolic collector (CPC) plays an important role in optical efficiency of linear Fresnel reflector (LFR) system. In this
paper, we designed and optimized a CPC for LFR system. The main element influence on optical performance of CPC was
studied, and the maximum acceptance angle and the truncation ratio of CPC were principally reported. Simulation results of the
relationship between maximum acceptance angle and convergence ratio show that CPC convergence ratio increased slowly and
linearly with the increase of maximum acceptance angle. Experimental results of the relationship between truncation ratio and
convergence ratio show that CPC convergence ratio increased sharply until truncation ratio is greater than 0.65. CPC convergence
ratio basically achieves a certain value when truncation ratio is greater than 0.7. Ray tracing simulation study illustrated that CPC,
with 45° maximum acceptance angle, 0.75 truncation ratio and 475.49 mm opening width, could achieve a high concentrate ratio
about 80.1%. Meanwhile, this conclusion was further verified by the experimental measurement results.

linear Fresnel reflector system, CPC, maximum acceptance angle, truncation ratio, convergence ratio

doi: 10.1360/N092014-00025
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