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Highlights:

Atmospheric Water Generation (AWG) systems are an alternative and promising
solution for water supply in semi-arid decentralized cities.

- Wet-desiccation AWG systems can be completely sun powered.
- Wet-desiccation AWG systems can produce up to 3 m® per day.
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INTRODUCTION

Water scarcity is a world-wide problem, which has been aggravated due to climate change [1]. Global
reports indicate that, in 2050, more than 75% of the world population will suffer from any kind of water
scarcity. One of the presented solutions is the diversification of the feeding water matrix, which,
currently, is dominated by surface water (rivers and lakes) and ground water. Seawater has been entering
the market, and it is calculated that both thermal systems and SWRO systems are now sharing around
5% of the total demand. Another very promising technique is Atmospheric-Water-Generation (AWG)
[3-5].

The production of liquid water out of natural water vapor in ambient air is called Atmospheric Water
Generation (AWG) [3]. The content of water in air is visualized in the so-called psychrometric chart,
which gives the mass fraction of water in the air as a function of temperature and relative humidity. In
the Brazilian semi-arid, typically, at night, the relative humidity reaches around 80% and the air
temperature 250C. This would imply 16 grams of water for each kilogram of dry air. A full scale AWG
unit, under these conditions, could produce an average of 3.5 m®/day of water from the air.

AWG technologies are designed to be reliable, sustainable and affordable and the water produced is
potable. Compare to current water truck solution AWG is: (1) more affordable in most situations, (2)
more sustainable (zero waste, zero pollution, solar powered), (3) works anywhere in the world and is
(4) modular, off-grid and transportable.

METHODOLOGY
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One of the world AWG producers, Solag, a Dutch company [4], performed pilot tests with a container
size system during the months of April and October of 2022 in the city of Quixeramobim, Ceara state
in Brazil. The tests were conducted to verify the system production under Brazilian semi-arid conditions
[5]. Figure 1 shows the (containerized) system used during the experiments already placed in
Quixeramobim for the tests.

Figure 1: System (containerized) used during the tests in the city of Quixeramobim, Ceara state, Brazil.

The tests were conducted in batch intervals but for each test run, the pilot run in continuous operation
during the entire night. Solag AWG system uses wet desiccation, meaning, instead of condensing water
onto a cooled surface, the system absorb water from the air in a hygroscopic liquid. In the case of Solag
this liquid is a concentrated solution of calcium dichloride in water. During the operation it is brought
into contact with the massive amount of air using ventilators. A fraction of the water vapor in the air is
absorbed by the fluid. In the patented Solaq absorber the active fluid-air area is maximized, and the air
flow resistance minimized. The absorbed water is isolated from the fluid by means of vacuum
distillation, consuming the cheapest energy source that is available on earth: solar energy in the sub-
tropical and tropical countries.

The experiments focused basically on evaluating the absorption capacity of the system under Brazilian
semi-arid conditions. Additionally, during the tests, the distillation unit was tested regarding its thermal
consumption and recovery rate.

RESULTS AND CONCLUSIONS

The obtained results have shown an average absorption capacity of 20 L/h for the 100m? area of the
absorber (see figure 2).
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Figure 2: Water production per hour per 100m? of absorber.

Extrapolating these values for a real scale system (much larger absorber area), for the same conditions,
the expected production capacity of the (real scale) unit would between 3 and 5m?/day (see figure 3).
The tests done with the distiller indicated precipitation of the salt solution inside the connecting tubes.
Also, the obtained recovery was lower than expected.
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Figure 3: Extrapolatlon for real scale productlon using the same productlon ratios obtained
during the pilot tests.

These first pilot tests proved that the system performs adequately inside the climatological conditions
of the Brazilian semi-arid. It has also proven the absorption capacity of the engineered system. More
tests have to be done focusing on distiller adaptation and performance for the real scale prototype.
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