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Fig. 2 The section and the thermal network of cavity absorber
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Fig. 3 Thermal network of the working fluid pipeline and cavity absorber
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NUMERICAL SIMULATION AND OPTIMIZATION OF PARABOLIC
TROUGH CAVITY SOLAR COLLECTOR SYSTEM

Ji Meng’en'?, Li Ming’, Wang Yunfeng’, Feng Zhikang’, Wang Wei'’
(1. School of Physics and Electronic Information Technology, Yunnan Normal University, Kunming 650500, China;
2. Solar Energy Research Institute , Yunnan Normal University , Kunming 650500, China)

Abstract: To study the heat collection process of the parabolic trough cavity solar system, the heat transfer models of
each component was built and the simulation work was carried out as well as a numerical simulation was conducted for
the optimization. The results showed that the average error of the simulated temperature is about 2%. The average error of
the thermal efficiency of the cavity absorber and thermal efficiency of the storage tank are dropped significantly when the
kalman algorithm is used to optimize the numerical simulation calculation. Meanwhile, the simulation analysis proved the
applicability of the optimized heat transfer model. Results also illustrated that the flow of the working fluid increases with
the increasing of the solar radiation intensity, which can keep the oil temperature at the range of 140- 160 °C .
Furthermore, the thermal efficiency of the cavity absorber improved and achieved the implementation strategy of steadily
exporting thermal energy.

Keywords: parabolic trough cavity solar collector system; heat transfer model; numerical simulation; Kalman

algorithm; optimization



