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Abstract

The objective of this study is to experimentally investigate the performance of a vertically mounted solar collector with

a mirror concentrator. The concentrator was designed to combine a parabolic mirror with an involute shaped mirror.

An evacuated glass tube was used for the solar thermal collector. The size of the device is 1500mm in length, 100mm

in depth and 360mm in height. The concentrator was built with an aluminum mirror of which reflectance is 95%. An

identical evacuated glass tube collector without the concentrator was set parallel to the proposed device as a reference

in order to compare the performance under the same solar irradiance conditions. The experiments were carried out in

10 days between November in 2021 and February in 2022 except for December. The results indicate that the amount

of collected heat by the proposed device is larger than the collector without concentrator by the factor of 2.2 to 5.2, 3.0

in average. The heat collection efficiency is defined as the ratio of recovered heat to the solar irradiance captured in the

vertical front aperture of the concentrator. The efficiency was estimated to be approximately 0.6 to 0.8.
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Fig. 1 Cross-sectional view of the concentrator consisting of
a parabola and an involute curve.
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Table 1 Concentrator settings

Item Unit Value
Focal distance of parabola mm 95
Rotation angle of parabola degree 25
Rotation angle of involute degree -30
Radius of involute mm 18.2
Depth of concentrator mm 100
Hight of concentrator mm 360
Diameter of evacuated tube mm 47
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Fig. 2 Photo of the concentration mirror.

Fig. 3 Reflection performance of the concentrator.
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Fig. 4 Schematic diagram of experimental setup.
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Fig. 5 Manufactured experimental setup.
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Fig. 6 Solar irradiance in vertical or horizontal plane.
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Fig. 7 Results of collected heat.
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