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Abstract

Controlling the carbon dioxide concentration in underwater manned vehicles is a key device to en-
sure the safety of personnel inside the vehicles. As the operation time of underwater manned
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vehicles continues to extend longer and longer, the technology of high-efficiency and low-pollution
carbon dioxide absorbent must meet the requirements of continuous upgrading and replacement
of future equipment. Based on an analysis of the current development status of carbon dioxide ab-
sorbent technology, this paper conducts an experimental study on a new type of carbon dioxide ab-
sorbent filter cartridge with high absorption efficiency, low flow resistance, and low dust rate. This
filter cartridge forms porous particles through multiple molding processes, which can not only ef-
fectively reduce the carbon dioxide concentration and dust rate in the closed cabin but also have a
longer operation time. Taking the simulated cabin of an underwater vehicle as the research object,
a comparison of the absorption performance of two different particle filter cartridges was carried
out. The test results show that the new absorbent filter cartridge can control the carbon dioxide
concentration in the cabin below 0.50% throughout the 12-hour period, the actual absorption rate
is 0.753 g/g, superior to most products currently on the market. This fully verifies the performance
of the new absorbent filter cartridge and lays a solid foundation for the further promotion and ap-
plication of this new type of absorbent.
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Figure 1. Schematic diagram of a lithium hydroxide carbon dioxide absorption device
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Figure 3. Cylindrical LiOH particles and plate-shaped LiOH absorbent samples
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Figure 4. Spherical LiOH particle sample
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Figure 5. CO2 concentration change curve under the action of different physical
properties of filter elements
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Figure 6. Fan performance curve
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Table 1. Instrument and equipment name and accuracy requirements
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Figure 7. Environmental simulation test chamber (volume: 4.1 m?)
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Figure 8. Carbon dioxide concentration curve in the environmental
simulation chamber
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Figure 9. Temperature curve in the environmental simulation cabin
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Figure 10. Humidity curve in the environmental simulation cabin
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