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Fig. 1 Different porous mediums used for

turbidity restraint
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Fig. 2 Schematic diagram of solar pond
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Fig. 3 Effect of salinity on turbidity
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Fig. 4 Effect of working medium on turbidity
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Fig. 5 Effect of temperature on turbidity
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Fig. 6 Effect of porous medium on turbidity
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Fig. 7 Turbidity sedimentation curve with and without

porous medium
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Fig. 8 Effect of turbidity on solar radiation transmittance
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Thermal performance simulation of solar ponds with

Experimental study of free subsidence of turbidity brine
and efficiency-enhanced method in solar pond

LIU Hong-sheng”, WU Dan, JIANG Lin-song, SUN Wen-ce

( Key Laboratory of Ocean Energy Utilization and Energy Conservation of Ministry of Education, Dalian University
of Technology, Dalian 116024, China )

Abstract: The free subsidence features of turbidity brine under different salinities, working mediums
and temperatures were discussed by laboratory experiments. A new physical treatment method of
turbidity reduction was applied to solar pond by introducing porous adsorbent, and the turbidity
restraint effects of four types of porous mediums were investigated. Two mini-solar ponds with area of
2.4 mX2.4 m and depth of 1.2 m were built, and one of them was filled with porous medium at the
bottom. A mixed regression model of solar radiation transmittance was put forward based on the
nonlinear fitting of the experimental data. The experimental results show that the turbidity removal
ratio of salt water is about 10% higher than that of brine. When the salinity increases from 0. 2% to
20% , the turbidity removal ratio of salt water is reduced by 8%. The free subsidence speed of dust
particles is enhanced and the turbidity removal ratio can be increased by 3%-13% after different
porous mediums are filled in salt-gradient solar pond. Porous mediums can effectively reduce the water

turbidity and increase the solar radiation transmittance in the solar pond.

Key words: solar pond; turbidity; porous medium; radiation transmittance



