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ABSTRACT

Potable water is a basic necessity for human being along with food and air. Direct uses of
water from sources like rivers, lakes, sea, and underground water reservoirs are not always
advisable because of the presence of higher amount of salt and contamination. Solar still is a
simple device which can convert available waste or brackish water into potable water using
solar energy. Clean water is evaporated from the brackish water and condensed on the glass
cover, which is drained out for use. In this paper, thermal efficiency and exergy analysis are
carried out for evaluating the thermal performance of double slope active solar still under
forced circulation mode. The daily thermal efficiency of solar still varies from 13.55 to
31.07% and the exergy efficiency varies from 0.26 to 1.34%.
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1. Introduction

Human life on land is vitally dependent on renew-
able fresh water, a resource that comprises only a tiny
fraction of the global water pool. In many regions of
the world, the amount and quality of water available
to meet human needs are limited. The gap between
freshwater supply and demand will widen during the
coming century as a result of climate change and
increasing consumption of water. Growing demands
of freshwater resources are creating an urgent need to
develop self-sustained system to meet the demand.
Distillation is a good method to obtain portable water.
However, the conventional distillation processes such
as multi-effect fresh evaporation, thin film distillation,
reverse osmosis and electro dialysis are energy

intensive techniques and are not feasible for large
fresh water demands. Therefore, solar distillation
seems to be a promising method and an alternative
way for supplying small communities in remote areas
and islands.

Solar stills of different designs have been investi-
gated by many researchers. Relationship for convec-
tive and evaporative heat transfer coefficients for an
air–water system in the roof type still has been devel-
oped in 1961 [1]. Tiwari and Yadav have shown that a
single slope distiller gives better performance than a
double slope solar still for cold climatic conditions,
whereas a double slope distiller gives better perfor-
mance than a single slope for summer climatic condi-
tions [2]. Ahmad studied about single-effect solar stills
with an internal condenser [3]. The performance
testing and analysis of a double-glazed, air-blown
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