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ABSTRACT

Salted water occupies the greatest part in the world, but we are not using all of it because of its
saline character. In addition, there is an excessive consumption of energy in most systems of
desalination which leads to generating gases that cause global warming. Besides, in certain
countries of the world this energy is not available in great quantity. Distillation is an operation
which transforms, by heating, the seawater or brackish water into vapor. Through condensa-
tion, this vapor gives water of great purity. Among the various processes, solar distillation is an
interesting solution in the isolated areas. The objective of our work is to study the transfers of
heat and mass in a solar distillatory. Thus, we studied the evaluation of the thermophysical
properties and the effect of the properties of humid air—as binary mixture of water vapor and
dry air—on the coefficient of transfer of heat by convection and the evaporative ratio of thermal
coefficient of transfer and the flow of the distillate. In addition to these theoretical results, we
have replicated previous experimental investigations. We have also established equations gov-
erning the operation of a solar distiller with capillary film, in the resolution based on the
numerical approach based on the method of Runge–Kutta. The results obtained show that the
effect of relative humidity and the differences in temperature between the pan and brine on the
convective coefficient and thermophysical parameters of solar distiller.
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1. Introduction

Three quarters of the surface of our planet are cov-
ered by water, but unfortunately salt water which is
unfit for human consumption contains about 35 g of
salt per liter [1].

There are different possibilities of transforming the
salt water to fresh water for consumption. The two
methods most commonly used are distillation and
reverse osmosis, whose principles are very simple [2].
Various technical processes have been developed in
recent decades to demineralize seawater and/or brack-
ish water. Among the best known, and without being
exhaustive are: the thermal processes with phase
change (or distillation) as [3]. These heat the seawater
to vaporize a portion. The steam does not contain salt,*Corresponding author.
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