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Abstract:
[image: ImageHandler (19)]The common practice of defining operational settings for Heating, Ventilation and Air Conditioning (HVAC) systems in buildings is to use fixed set points, which assume occupants have same and static comfort requirements. However, thermal comfort varies from person to person and also changes due to climatic variations or acclimation, making it dynamic. Thus, thermal comfort has to be monitored over time. Prior research on learning personal thermal preferences and control for optimal HVAC operations has not considered the dynamic behavior of the occupants’ preferences and often used learning and optimization/control methods that are applied to time-invariant systems. In this presentation, I introduce a novel infrared thermography based technique to monitor an individual’s thermoregulation performance and estimate thermal comfort levels by measuring the skin temperature on several points on human face, which has a high density of blood vessels and is not usually covered by clothing.  The observed heterogeneous behavior of facial points was then used to define thermal comfort confidence levels via an unsupervised learning algorithm (a hidden Markov model).  To reduce the need for continuous data collection, a dynamic Bayesian network to quantify dynamic thermal comfort preferences as a function of indoor air temperature is introduced. In order to integrate the time-variant range of preferred indoor air temperatures into the HVAC system control loop, I present several heuristics (via knowledge based approaches) and metaheuristics (via an adaptive hybrid metaheuristic) to design data-driven and adaptive control policies.
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