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Schematic diagram of novel cavity receiver
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Fig. 2 Heat transfer schematic of novel cavity receiver
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Fig. 3 Flow chart of 1-D heat transfer model algorithm
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Fig. 4 Schematic diagram of experimental rig
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Fig. 5 Environmental conditions of experiment
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SIMULATION AND APPLICABILITY STUDY OF NOVEL CAVITY
RECEIVER FOR PARABOLIC THROUGH COLLECTOR

Gao Xinlei', You Shijun', Zhang Huan', Zheng Wandong', Song Zixu', Cao Rongguang’
(1. School of Environmental Science and Engineering , Tianjin University, Tianjin 300350, China;
2. China Architecture Design & Research Institute Co., Ltd., Beijing 100044, China)

Abstract: Based on the novel cavity receiver of the parabolic trough collector, a one-dimensional unsteady-state heat
transfer model is established. A thermal performance experiment has been carried out to validate the accuracy of the
proposed heat transfer model for the novel heat receiver. As the results, the maximum error between the simulated and
experimental collector thermal efficiency is 5.36%. According to the distributions of solar energy resource and thermal
design of civil buildings in China, 13 areas are selected to analyze the thermal performance of the cavity receiver. The
results show that the difference in annual collector efficiency of each region is not obvious. When the fluid inlet
temperature of the cavity receiver is 150 °C, the annual collector efficiency of each region achieves 45%-55%. However,
the difference in annual heat gain is significant, which shows that the annual heat gain in resource-rich areas can reach 5-
6 times of that in the resource-poor area. In the same solar resource zone, the difference in annual heat gain of all
building thermal design zones is not notable.

Keywords: solar collectors; experimental design; collector efficiency; unsteady-state heat transfer model; applicability

study



