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Abstract: Indoor air quality in office environments is critically linked to the well—being of the
occupational population. To address the limitation of conventional research approaches that t-
reat particulate matter (PM) and microorganisms in isolation, this study focuses on their com-
posite pollution and proposes a data-driven research paradigm. By integrating multi—dimensio-
nal data, a spatiotemporally coupled source apportionment model was constructed to accurate-
ly quantify the origins of composite pollution. Combined with toxicological experiments, the s-
ynergistic toxicity of key components was revealed, leading to the establishment of a source—
oriented health risk assessment model. Furthermore, by integrating Long Short—Term Memory
(LSTM) networks and reinforcement learning, an intelligent control strategy was developed w-
ith the objective of minimizing future health risks and system energy consumption. Environm-
ental simulations and empirical validation demonstrate that this strategy can effectively and s-

ynergistically optimize both health protection and energy—saving goals, providing a comprehe-
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nsive, full—chain solution for building healthy and smart office environments.
Keywords: Source Apportionment; Health Risk Assessment; Data-Driven; Intelligent Control; Of-

fice Space; Indoor Air Quality
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