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ABSTRACT

Heating, ventilation, air conditioning, and refrigeration have been considered matured technologies since they have been commercialized and to a
large extent have been able to meet the expectations. With the growing interests in energy eﬃciency, environmental impact, multi-functional building
equipment, and the importance of indoor air quality, it is critical to overview the development and to identify the opportunities for improvement. The
latest developments in design optimization, novel materials, and advanced manufacturing have the potential to enable unprecedented technological
developments that cannot be achieved through conventional approaches. The discussion will focus on speciﬁc applications where the deployment of
such emerging technologies can provide substantial performance improvement, reduction in capital and operational cost and potentially can enable
the deployment of emerging refrigerants. Advanced heat and mass exchanger, energy storage systems, and combined dehumidiﬁcation and CO2
capture are a few examples that can leverage from advanced design, material, and manufacturing technologies to provide novel solutions.
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