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Development And Application of a Thermal Model for Improved Stepped solar Still

H. Amiri Department of Energy, Institute of Science and High Technology and Environmental
Sciences, Graduate University of Advanced Technology, Kerman, Kerman, Iran

Abstract

In this research, for the first time, a mathematical model based on the principles of thermodynamics and heat transfer has been
developed for the improved inclined water softener, which previous experimental tests have shown to perform much better than the
standard inclined water softener. In this research, a thermal model has been developed to investigate the performance of an improved
stepped solar still system (ISS), which previous experimental tests showed that its performance can be much better than standard
stepped solar still. For this purpose, the energy conservation equation in the transient state is implemented for six solar still
components including the glass cover, brine water inside the basins, absorber plate, elastomeric insulation layer, back plate and
condenser plate; and the mass and energy conservation equations are implemented to model the circulating air between the
evaporation chamber and the condenser chamber. These equations lead to a set of interdependent nonlinear first-order ordinary
differential equations that must be solved simultaneously for all basins. To evaluate the accuracy and reliability of the developed
model in predicting the performance of the ISS solar still in different weather conditions, this model is used to estimate the
performance and the temperature of different components of the ISS in spring and autumn. The results show that the developed
model has good accuracy in such a way that the maximum root mean square error in estimating the temperature of glass, salt water
and absorbent plate is equal to 6.9, 6.2 and 6 degrees Celsius.

Keywords: Mathematical modelling, Improved stepped solar still, Autumn and spring Seasons, Energy Conservation, Mass
conservation, Solar Energy.
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