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Experimental and numerical study of heat transfer and salinity

gradient in a laboratory solar pond

ABSTRACT

Solar ponds are large scale energy collectors with integral heat storage for supplying
thermal energy. In the present work, both experimental and numerical parts of solar pond
performance have been investigated. In the experimental part, an insulated solar pond
with a surface area of 0.5 m? and a depth of 1.0 m was built at the University of Tehran
to investigate the performance of solar pond under laboratory conditions. The three salty
water zones (upper convective, non-convective and lower convective) were formed by
filling the pond with salty water of various densities. 12 sensors (type LM35) were used
to measure the temperature profile within the pond. Solar radiation was simulated by four
500W light projectors that present a spectrum similar to the solar one. In the theoretical
part, a one dimensional transient mathematical model was developed to predict the
temperature distribution along the solar pond. A maximum temperature of 50°C was
recorded in the heat storage zone in four weeks. The results obtained from the numerical
simulation are compared with the experimental results and it has been found that they are

in a good agreement.

Key words: solar pond, solar energy, salinity
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