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With the increasing integration of mobile, wearable, and ubiquitous technologies in
contemporary built environments, buildings are becoming more and more "intelligent".
One major aim of such "intelligence" is to improve Indoor Environmental Quality (IEQ),
the quantified physical quality of buildings in thermal, visual, acoustic, and indoor air
quality dimensions, objectively and measurably. However, human comfort in built
environments, the subjective and perceived counterpart, despite being highly
correlated to these objective IEQ measurements, is not solely determined by them.
Social contexts such as intensive collaborative work, and the focus level of the user’s
primary task can influence how one prioritizes needs toward comfort, especially when
the COVID-19 pandemic fundamentally changed the work norm towards Work From
Home (WFH) and hybrid work. Introducing intelligence to built environments without
understanding these aspects can result in interruption of the user’s main activity or
misinterpretation of the user’s perception of comfort, consequently, impacting the
user’s productivity and well-being.

This thesis considers human comfort as an interactive experience and argues that the
human agency toward control versus automation for comfort is fluid. Situated in a
growing community for human-centered design of building technologies — Human-
Building Interaction (HBI) — this thesis addresses when to engage users to improve the
IEQ of their situated place through four case studies which include air quality,
acoustics, visual, and holistic comfort in co-located settings, hybrid meetings, work-
from-home, and work-from-anywhere contexts and describes a framework informs
future research opportunities on technologies supporting the (dis)comfort awareness
process.
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