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Abstract

The concentrating solar-thermal collector is a key component in the solar-thermal power generation
system, the performance of which directly affects the efficiency of solar-thermal power plant.
Therefore, it is of great significance for the structural optimization research of the concentrator. In
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this paper, five kinds of collectors with different shapes are numerically simulated. The results show
that the spherical collector is the most efficient one. The effects of different aperture ratios (S1/Sz) on
optical performance and different inclination angles on convective heat loss are analyzed for the
spherical collectors. The results show that the reflected light loss of the collector decreases with the
reduction of S1/S;, and the optimal aperture ratio of the collector is 1/8 combined with the internal
temperature field. With the increase of the lighting port area, the area of low-temperature convec-
tive heat transfer inside the collector increases, and the convective heat loss increases at the same
time. Convective heat loss decreases with the increase of inclination angles.
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Figure 1. Model and boundary conditions of sphericalcavity receiver
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Figure 3. Temperature contour of different shape collectors
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Table 1. Light statistics of spherical collectors under different S;/S, ratios

% 1. T Sy/S, b{E TR SR MBI & it

Su/S, R E N Mout Predl %
1/4 1,025,000 1,021,560 130,265 1.28
1/6 1,025,000 1,021,548 117,548 1.15
1/8 1,025,000 1,021,562 94,265 0.92
1/10 1,025,000 1,021,645 89,662 0.88
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Figure 6. Schematic diagram of flow field of spherical collector
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Figure 7. Temperature contour of collectors with different aperture sizes(0° inclination)
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Figure 9. The fluid velocity of daylighting port changes with the position (0° inclination)
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Figure 10. Temperature contour of collector at different inclinations
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