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Abstract

Nowadays, due to population growth, urban development and
lack of fresh (drinking) water resources, the discovery of new
ways of water production is of great importance. One of the
new methods of producing the drinking (fresh) water at low
capacities is the use of air humidity, which is known as
condensed water production system. In the present research,
drinking water production systems have been studied with the
aim of obtaining the optimal length and evaluating the
parameters affecting the amount of water produced in
condensed systems. The obtained results show that 2.1 Kg
water/day will be approximately extracted with considering
D=02m, y=0.5m, L=15m, T; = 70°C, H, = 70 %.
Sensitivity analysis has been also performed on various
parameters and soil type. The obtained results of this analysis
also show that air temperature and relative humidity have the
greatest effect on the amount of produced water, and also sand,
gravel, wet soil and clay produce the highest amount of water
respectively. So, this research work may be beneficial and
useful for human comfort and convenience. Finally, suitable
and good results are obtained by the proposed method.
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Fig. 14- The effect of the pipe length on the amount of produced water for L=15m
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Table 1- Conductive heat transfer coefficient for the different types of the pipes
Wyl dliseo g gl (Rl )l JBE o pb Y Jg>

Total heat Thermal Conduction heat transfer
Produced water transfer resistance coefficient Pipe types

Kg coefficient m?. K/W W/m.K

W/m?. K : ’
1.12 12.30 1.21E-5 420 Copper
1.12 12.26 2.84e-4 18 Steel
0.98 10.33 0.015 0.33 PVC
0.85 8.82 0.032 0.16 PE

Table 2- Conductive heat transfer coefficient, soil types, and the amount of produced water
s 3gi o jladio g S Elgil )l (S g Culid o g Y Jod»

Heat transfer

Produced water

Properti 2
Soil Type operties coefficient (W/m.°C) o (M/s?) (Ko)
Sand 0.9 2.72E-5 0.78
Sandstone 1.9 1.35E-6 1.44
Wet Soil 2 4E-7 1.13
Clay 3 8.39E-7 1.45
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Fig. 15- Soil temperature contour for different types of the pipes at the last hours of working in the pipe inlet
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Fig. 16- Sensitivity analysis of various parameters on the amount of produced water for L=15m
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Fig. 18- The air temperature in the 1%, 3", and 6" hour after cooling
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Fig. 20- The soil temperature in the 1%, 6™, and 12t hour after cooling
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