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A Study on the Behaviors of Several Layers in a Solar Pond

Hi Yong Pak and Kyung Bin Lim
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Abstract

The behaviors of layers developed in a solar pond were studied by experimental and analytical
methods.

An experimental solar pond heated from below was constructed and operated at the net heat
fluxes of 110 and 160W/m? and at the initial salt concentration gradients of 18.2, 27.3 and 36.4%
/m. The thicknesses, growth rates, temperature and salt concentration in the top and the bottom
mixed layers, the diffusive layer and the upper and the lower interfacial boundary layers were
measured. The shadowgraph technique was used in order to observe all layer formation and an
electroconductivity-temperature probe consisting of four electrodes was fabricated and used in
measuring the salt concentration.

Based on the experimental results, a model for the solar pond was developed and the governing
equations and the assumptions were established. The governing equations were solved by the
numerical method. The calculated results obtained from the analysis were compared with the

experimental results.
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Fig. 1 Sketch of the experimental solar pond
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Table 1 Initial and maximum temperatures of bottom mixed layer

Exp. Heat flux Net heat ( ds ‘) Trax Tinie. Tmax— Duration
input flux dz Jinit. Tiniv. of Exp.
number (W/m?) (W/m?) (%/m) 0 O 0 (days)
1 250 160 36.4 68. 4 19.5 48.9 23
2 250 160 27.3 65.3 18.0 47.3 18
3 250 160 18.2 68. 5 27.0 41.5 11
4 170 110 36.4 58.6 20. 4 38.2 39
5 170 110 27.3 61.1 23.0 38.1 25
6 170 110 18.2 57.4 25.0 32.4 18
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temperatures
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