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Abstract

The development of new technologies for producing desalinated water is essential. A
recent investigation is introduced a low capacity desalinated water production system by
condensing of humid air, and called them condensation drinking water production system. In
this systems, warm and humid airflow is leaded through the buried pipes, then air gradually
cools and condenses when its temperature became less than the exist vapor temperature in the
humid air, i.e. at dew point temperature, so fresh water will precipitate. According to the pipe
types, these systems can be applied for drinking water production or irrigation applications.
Evaluation of critical length and assessment of the parameters influences on the desalinated
water production amount is the aim of this investigation. For a typical condensatisn drinking
water production system, the governing equations and their initial and boundary conditions
and also discretization using the finite volume method is described first. Then a
computational model is developed by using MATLAB software to evaluate the water amount
in the period of one day. Numerical results indicate that the water production capacity is
approximately 1.2 kg per day over a pipe with 15-m length, 0:2-m diameter and 0.5-m depth
for entering air with 70°C temperature and70% relative humidity. Also, the sensitivity
analysis has been done on different parameters and ‘soil types. Sensitivity analysis results
show that the air temperature and relative humidity have the most influence on the amount of
produced water; also soil type is one of the important parameters in the air heat transfer that
can influence the amount of produced water. Sandstone, sand, wet soil and clay produces
more water respectively.. Soil temperature almost reaches to the initial temperature after

nightly cooling operation.

Keywords: condensation drinking water production systems, hot and humid air, soil,

sensitivity analysis, nightly cooling
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