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Thermal Calculations of a Solar Pond Taking Spectroscopic Factors into Account
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Abstract

The thermal collection and storage processes in a solar pond are dependent on the various factors
related to physical properties and phenomena of each part of solar pond proper and surroundings.
The performance of the solar pond is calculated as a typical problem of heat and mass transfer.
From this point of view, purpose of this work is to make clear the thermal performance of solar pond
by means of numerical calculation using a simulation model, taking as many factors inside and
outside the solar pond as possible into account.

Items of physical properties and phenomena are as follows:@ spectrum of the incident ray and
spectral transmittance of working fluid of salt water solution, @ based on an absorption coefficient
of working fluid related to the salt concentration, a curved locus of transmitting ray in non-
convective salt gradient zone(NCZ) and so on, ® dispersion of salt toward upper layer in the pond,
and @ reflection of the ray incident upon the water surface. Solving numerically the hert transfer
equations, we could obtained the distribution profiles of the temperature and salt concentration by
the simulation model, and the calculation results are verified by the experiments using the solar
pond model under a solar simulaton indoors.

’ Key words : Solar pond, Spectral calculation, Temperature and concentration distributions,
Spectral transmittance, Incident ray’s spectrum, Simulation, Numerical calculation.
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