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Innovative Design of Modular Indoor Air Purifiers
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Abstract

With the rapid development of urbanization, public health awareness has significantly increased, making indoor air quality a key
concern in modern living environments. Traditional air purifiers often suffer from limited functionality, poor spatial adaptability, and
suboptimal user experience, failing to meet the diverse needs of contemporary indoor environments. Addressing these challenges, this
study proposes a more flexible indoor air purification solution through modular design principles and smart connectivity technologies.
The research first conducts market analysis and user interviews to thoroughly evaluate the strengths and weaknesses of existing
products while identifying potential user needs, ultimately proposing a “core purification unit + functional expansion modules”
design framework. By integrating smart sensing and loT technologies, the solution enables real-time air quality monitoring, automatic
purification mode adjustment, and remote device status connectivity, forming an intelligent ecosystem. This approach demonstrates
significant advantages in spatial adaptability, personalized configuration, and user experience. The study explores a paradigm shift
in small household appliances, transitioning from standardized passive consumption to flexible personalized service configurations,
providing valuable insights for sustainable design of future smart products.
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