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Thermal and Fluid Control Technologies Supporting Production
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Abstract

The thermal and fluid control technology contributing to a green society, such as CO, reduction, has, from
its beginning, evolved in various production processes and product development. These technologies involve
complex interactions of fluid dynamics, chemical reactions, and heat transfer behaviors. Therefore, using
visualization to aid in understanding the internal phenomena and control for process optimization is a not
straightforward task. Hence, thermal fluid analysis using computational fluid dynamics (CFD) has been
employed. This paper focuses on application examples, centering on the evolution of thermal and fluid control
technology in production processes involving high-temperature reactions such as those in direct-reduced iron
plants, pulverized coal injection (PCI) in blast furnaces and coal-fired boilers, as well as machinery products
like heat pumps, mixers, and vaporizers. Also provided is an explanation of the future prospects for achieving
carbon neutrality.
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Fig.3 Relationship between molten slag fraction and ash deposition
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