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Fig. 1 Heat balance in a trapezoidal solar pond
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Fig.2 Temperature variation of solar pond
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Fig. 3 Comparison of experimental and simulation results
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Fig. 4 Contour map of temperature distribution
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Fig.5 Temperature distribution variation with time
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Fig. 6 Effects of turbidity on temperature distribution
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Fig. 7 Analyses of stability index and temperature

of solar pond
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Fig. 8 Solar pond energy efficiency of each layer
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Analyses of thermal performance and influence factors

for trapezoidal solar pond

JIANG Lin-song,

LIU Hong-sheng” ,

WU Dan, SUN Wen-ce

( Key Laboratory of Ocean Energy Utilization and Energy Conservation of Ministry of Education,

Dalian University of Technology, Dalian 116024, China )

Abstract: One-dimensional numerical simulation of the trapezoidal solar pond was conducted based on

the experimental data, which included building thermal and salt double-diffusive model, modifying

bottom reflection and radiation transmission model and heat dissipation model. The validity of the

model has been proved by comparison between experimental data and simulation results. Based on the

results of simulation, the rule of temperature distribution, the heat stability and energy efficiency of

the trapezoidal solar pond were analyzed, and the effects of water turbidity on its thermal performance

were discussed. The results show that trapezoidal structure is conducive to improving the heat

utilization of solar pond. At the beginning of the run, energy efficiency of each layer changes between

20% and 50% ., the efficiency of lower convection zone is most stable, and it stabilizes at around 25%

in the end. The stability of the under interface is superior to the upper interface, and worse steady

interface is found for large temperature gradient.

Key words: solar pond; experiment; simulation; trapezoidal structure; thermal performance



