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Table 1  The geographical and environmental parameters of the simulated locations
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Table 2 The design parameters of the parabolic trough

solar power plant model
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Fig. 1 Change of annual energy generation and

efficiency with the different SM value for
PTC model without TES
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efficiency with thedifferent SM value and
full load hours of TES for PTC model
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Fig.3 Change of LCOE with the different SM value and full
load hours of TES for PTC model
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Fig. 4 Different parameters with the outlet temperature

difference of HTF for PTC model
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SIMULATION AND OPTIMIZATION OF PARABOLIC TROUGH
SOLAR POWER PLANTS

Wang Huifu, Wu Yuting, Zhang Xiaoming, Lyu Bofu, Ma Rui, Ma Chongfang
(Key Laboratory of Enhanced Heat Transfer and Energy Conservation , Ministry of Education and Key Laboratory of
Heat Transfer and Energy Conversion, Beijing Municipality, Beijing University of Technology, Beijing 100124, China)

Abstract: Parabolic trough solar power plants constructed in four different Chinese areas were simulated by SAM, in
which the solar power plant constructed in Lhasa is the best of all power plants under the parameters of the trough solar
system set in this paper. So 80 MW parabolic trough solar power plants with different heat transfer and heat storage fluids
in Lhasa was chosen for simulation. Considering the high efficient use of the device, the annual generating capacity,
annual power generation efficiency and LCOE of the solar power plants were calculated by the calculation of the
different solar power plants model, respectively. The optimal solar multiples and storage time were obtained. The annual
generating capacity and solar field thermal efficiency ete. of oil-solar salt solar power plant with different storage dispatch
control strategies and outlet temperatures of HTF were also simulated and calculated. The results of the comparison and
analysis showed that the parabolic trough solar power plant which used the Hts molten salt as heat transfer and heat
storage fluid has best properties.

Keywords: solar power plants; molten salts; numerical simulation; SAM; power generation efficiency



