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Separation characteristics of separation devices using inlet water

mixed with exhalation gases without a compressor
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Abstract: It’s possible for a human to breathe under water, but the amount of dissolved oxygen in the water is small and a
large amount of water is necessary to obtain sufficient dissolved oxygen from water. So, large separation system with large
water pumps, having large surface areas, and large battery sources are needed. Exhalation gases are used to solve this problem.
Theses gases contain some oxygen, nitrogen, and carbon dioxide; they contain less oxygen and more carbon dioxide compared
to air. Therefore, reduction of the amount of carbon dioxide is necessary. If exhalation gases are employed appropriately, the
separation device can be made more compact. Inlet water mixed with exhalation gases is supplied into the separation device,
and dissolved gases are separated from the mixed water as it passes through the device. The inlet part of a typical separation
system with a water delivery pump before the membrane module has more than one atmosphere. Hence, a compressor is used
to mix the exhalation gases. In this study, the pressure at the inlet due to the use of a suction pump after the membrane mod-
ule was less than one atmosphere; hence, compressors were not required. Separation characteristics were studied using a separa-
tion device without a compressor. The use of exhalation gases led to an increase in the amount of dissolved gases being
separated. As the amount of inlet exhalation gases was increased, the separation of dissolved gases was increased as well.
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Figure 5: Separation and vacuum state for 3 LPM of syn-
thesized exhalation gas
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Figure 7: Separation and vacuum state for 5 LPM of syn-
thesized exhalation gas
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