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Development and application of a novel portable powered air — purifying respirator
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Abstract; A novel portable powered air — supplied respirator has been devised to tackle the challen-
ges faced by workers in high — dust environments, including inadequate airtightness, low filtration effi-
ciency, limited functionality, and respiratory discomfort during prolonged wear of traditional protective
masks. This respirator integrates multiple functional modules, such as a human — machine interface, a
self — cleaning filter module, and a multi — stage composite filter module. It is compatible with existing
self — inhalation half — masks and full — face masks on the market via a universal flange interface. The
respirator features an innovatively designed multi — stage composite filter structure that allows for customi-
zable filter material combinations based on usage scenarios and easy disassembly. Furthermore, it intro-
duces a pioneering self — cleaning filter module that periodically removes large dust particles deposited on
the filter surface, thereby extending the filter’s lifespan. The powered air — supplied module boasts an in-
dependent air supply channel, which, in conjunction with an environmental data detection sensor at the
air outlet, facilitates real — time monitoring of air quality. The respirator boasts a compact design, light-
weight construction, user — friendly operation, and ease of wearability. Its widespread adoption can sig-
nificantly enhance the working conditions for those involved in mining, chemical production, epidemic
prevention and control, emergency rescue, disaster relief, and other sectors, effectively safeguarding
workers against occupational diseases like pneumoconiosis. Consequently, the research presented in this
paper holds significant practical relevance and societal benefits.
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