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Design and development of atmospheric water generation using vapor compression
cycle system
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Abstract

Atmospheric Water Generation (AWG) systems are a technology that has the potential to solve
water scarcity problems in many areas around the world, including some areas of Thailand. It relies on
the principle of extracting moisture or water vapor from the air and condensing it into water. The design
and development of atmospheric water generation systems require the study of variables that affect
water production. Therefore, this research aims to study and analyze the variables that affect water
generation from atmospheric water generation processes using the principle of condensing moisture in
the air into water by cooling using a vapor compression cycle. The atmospheric water generator consists
of a 12,283 BTU/h vapor compression refrigeration system and four cross-flow heat exchangers that act
as cold coils, arranged in series to lower the temperature of the supplied air to the dew point. The
relative humidity and temperature of the air fed into the atmospheric water generator are in the range
of 75% - 90% and 25-35 °C, respectively, while the airflow rate is in the range of 6-8 m*/min. The results
of the study found that temperature, relative humidity, and airflow rate affect the atmospheric water
generation rate, with the optimal temperature, relative humidity, and flow rate for the highest water
generation being 35 °C, 90%, and 8 m’/min respectively, The maximum water generation rate was 2.65
ke/h. The specific energy consumption of the atmospheric water generation system was in the range of
0.56-0.95 kWh/L.
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25 75 16.6 88.2 23.17 6 1458 6.52
35 90 29.5 93.8 26.4 8 1523 9.49
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