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Study on the two-stage gathering and transmission characteristics of
CPC cluster solar energy
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Abstract: An array-type three-dimensional CPC cluster measurement model was established by 3D printing,
and its outlet energy flow density distribution performance was experimentally verified with a CCD camera. On
this basis, the ProE and TracePro software technologies were used alternately to simulate and compare the
solar energy aggregation and transmission characteristics of three two-stage concentrators such as ideal CPC and
single dish, single array CPC and single dish, array three-dimensional CPC cluster and single dish. Results
show that; when the tolerance angle is 2° and the height direction is divided into 4 equal parts, the three-di-
mensional CPC array and the single-disc two-stage concentrator have the best overall performance, higher
transmission efficiency, and better concentrated energy flow density distribution. On the other hand, the array-
type of the three-dimensional CPC cluster reduces the height of the CPC, and has little interference with the
incident sunlight, ensuring that the concentrated energy flow is concentrated on the bottom and bottom surface
of the side wall of the heat sink. The conclusion provides theoretical support for the development of three-di-
mensional composite parabolic surface aggregation technology.
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Fig.1 Optical path transmission model of 3D CPC cluster

and single-dish two-stage aggregation system
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Fig.2 Experimental measuring device of Lambert

plate of solar concentrator
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Fig.3 Comparison of single-stage array CPC experimental

measurements with numerical simulations
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Fig.4 Transmission efficiency characteristic curve of

array-type CPC two-stage aggregator
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Fig.5 Energy flow density distribution on the side wall

and bottom surface of the cylindrical heat sink
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Fig.6 Energy flow density distribution on the side wall

and bottom surface of the cylindrical heat sink
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