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An enormous portion of the waste heat in commercial, industrial, and residential sectors comes
from low-grade heat (<100°C). However, converting low-grade heat using a conventional solid-state
thermoelectric device-based system is challenging due to its low conversion efficiencies and cost-
effectiveness. On the other hand, the aqueous thermogalvanic redox flow cell is known to have high
cost-effectiveness. The operating voltage difference at different temperature ranges allows releasing
the heat energy in the form of electricity based on the thermal regeneration principle. In recent years,
various single-cell types of thermally regenerative redox cells have been demonstrated with a record
heat-to-electricity conversion efficiency of ca. 6%. Meanwhile, in a dual-cell type redox system, the
conduction of heat and electricity are fully decoupled, allowing their independent optimisation to
maximise the conversion efficiency. Our recent theoretical modelling work has revealed that its
heat-to-chemical-to-electricity conversion efficiency is expected to reach 16% at a temperature
gradient of 60°C. This work demonstrates our modelling and preliminary experimental results that

show a profound impact of various operating conditions on heat-to-electricity conversion efficiency.
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Unvailing charge storage and degradation mechanisms of

electrochemical energy storage systems via ex-situ and in-situ analyses
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In recent decades, a wealth of new electrochemical energy storage systems have emerged as well as a
variety of novel and advanced materials for conventional systems.1 Once new systems and materials are
introduced, they are often challenged by performance degradation such as capacity loss and the
increase in cell resistance. Since degradation processes could also raise safety issues such as gas
evolution and short-circuiting events, understanding charge storage and degradation mechanisms
plays a crucial role in further development. In this lecture, some of the progress on unvailing charge
storage and degradation mechanisms for various electrochemical energy storage systems will be
presented. In particular, relying on ex-situ and in-situ technologies, X-ray diffraction, scanning
transmission electron microscopy, neutron radiography, degradation processes of advanced electrode

materials such as layered nickel-rich cathodes and MXene in lithium-ion batteries will be discussed.”®
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The need and usage of a lithium-ion battery are widely increased for electric-powered application
such as electric vehicle(EV) and energy storage system(ESS). For optimal control and management
of a lithium-ion battery in EV and ESS, the battery management system (BMS) has also investigated.
Specifically, because of increased user requirement related to battery fire and safety, it is expected
that the optimization and advancement of the BMS will be active and vibration research.

In this talk, I will introduce the BMS purpose and its detailed functions from hardware and software
point of views. In addition, the next generation BMS for optimization and advancement of the current
BMS will also introduced.
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