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Abstract: In this study, a heat-transfer performance analysis is carried out for a multi-channel volumetric air receiver for a solar
power tower. On the basis of a series of reviews regarding the relevant literature, a calculation process is proposed for the
prediction of the wall- and air- temperature distributions of a single channel at given geometric and input conditions. Furthermore,
a unique mathematical model of the receiver effectiveness is presented through analysis of the temperature profile. The receiver
is made of silicon carbide. A total of 225 square straight channels per module are molded to induce the air flow, and each channel
has the dimensions of 2 mm (W) x 2 mm (H) x 0.2 mm (t) x 320 mm (L). The heat-transfer rate, temperature distribution and
effectiveness are presented according to the variation of the channel and module number under uniform irradiation and mass flow
rate. The available air outlet temperature applied to the solar power tower should be over 700°C. This numerical model was
actually used in the design of 2200  kW-level commercial solar air receiver, and the required number of modules satisfying the
thermal performance could be obtained for the specified geometric and input conditions.
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