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Importance of the Second Law of Thermodynamics and Heat Transfer in Effective Utilization
of Thermal Energy (Laboratory for Zero-Carbon Energy, Tokyo Institute of Technology)
OYoichi Murakami

Although thermal energy is ubiquitous, its understanding is elusive. To make proper
advances in R&D of thermal energy utilizations, it is important to understand (i)
thermodynamics regarding the quality of thermal energy, especially the relation between exergy,
entropy, and dissipation, and (ii) heat transfer discipline that is indispensable for descriptions
of the rate of heat flow and the temperature field. In this lecture, these issues are explained
exemplifying, e.g., the forced-flow thermoelectrochemical conversion'™ and a thermo-
electrochemical cell” that have been studied by the lecturer, and a direct air capture (DAC) of
CO; that has recently drawn attention.
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