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Numerical investigation on the eyelet thimble cavity absorber

LI Jin, YE Hong
(Department of Thermal Science and Energy Engineering . University of Science and Technology of China, Hefei 230027, China)

Abstract: A model was constructed for the cavity absorber of the eyelet thimble structure, and the heat
collecting process of the absorber was analyzed under steady state. The influence of the variation of several
parameters on the efficiency of the cavity absorber and the outlet temperature of the working media was
discussed in typical operation mode. The following conclusion was obtained: when the aperture width of
the concentrator is 5 meters, the optimized values for the centre angle of the aperture, the inner and the
outer radius of the flow passage are 24°, 0.168 m and 0. 20 m, respectively. The computed result shows
that when the outlet temperature is the same, the heat conversion factor of the vacuum tube absorber is the
highest, with that of the tube bundle absorber higher than that of the eyelet thimble cavity absorber.
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Fig. 1 The section plane of the absorber

and concentrator model
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Fig.2 The thermal resistance network

of the eyelet thimble cavity absorber
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Fig. 3 Influence of the centre angle of the aperture of the

cavity absorber per length on absorption of solar radiation
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Fig. 4 Influence of flow duct radius on absorber efficiency
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Fig. 5 Influence of flow duct radius on the outlet

temperature under different solar radiation
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Fig. 6 Influence of heat mirror on the absorber efficiency

and the working substance outlet temperature
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260

substance outlet temperature under different solar radiations
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