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Thermal performance comparisons of the glass evacuated tube solar collectors
of different absorber tubes

Yong Kim, Taebeom Seo, Seongeun Yun, Youngmin Kim

Key words : ®/5(thermal performance), &% ¥AH(absorber tube shape), YA (incidence
angle), A&, Algk UAN(beam and diffuse radiation)

Abstract :@ The thermal performance of glass evacuated tube solar collectors are numerically
and experimentally investigated. Four different shapes of solar collectors are considered and the
performances of these solar collectors are compared. Dealing with a single collector tube, the
effects of not only the shapes of the absorber tube but also the incidence angle of solar
irradiation (beam radiation) on thermal performance of the collector are studied. However, the
solar irradiation consists of the beam radiation as well as the diffuse radiation. Also, the
interference of solar irradiation and heat transfer interaction between the tubes exist in an
actual solar collector. These effects are considered in this study experimentally and
numerically. The accuracy of the numerical model is verified by the experimental results. The
result shows that the thermal performance of the absorber used a plate fin and U-tube is the
best.
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Fig. 1 Model | (for 0.22 < k7 £ 0.80)
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Fig. 5 Experimental Apparatus
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Fig. 6 Comparisons of calculated and measured
utilized solar energy with the incidence angle
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Table. 1 Comparisons of the performance of the
solar collector with each case

Model Absorbed Heat(MJ/m?) Q/Quoderm (%)
1 1.771 71.3
0 2.025 81.5
m 2484 100
1% 1.816 73.1
250 Moadel |
T R Model Il
i Model Nl
200 _\“ — - — Model IV
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Fig. 7 Comparisons of the performance of the
solar collector with each case
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