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1. Background of research
The vapor-compression cycle is a well-established refrigeration technique used in most household

refrigerators, air conditioners, and many large commercial and industrial refrigeration systems. However,
mankind is facing serious problems concerning the global environment, and the emissions of conventional
refrigerant fluids such as chlorofluorocarbon (CFC), hydrochlorofluorocarbon (HCFC) and hydrofluorocarbon
(HFC) are responsible for ozone depletion or the greenhouse effect. From the viewpoint of energy consumption,
refrigeration systems have a large impact on total power consumption. Nowadays, the research and
development of environmentally friendly and efficient new refrigeration technology is urgently required.

2. Research objectives
In recent years, magnetic refrigeration based on the magnetocaloric effect of magnetic materials has

attracted considerable attention as a potential alternative to conventional vapor-compression cooling
techniques. The aims of this project are as follows. (1) Development of a fabrication method suitable for mass
production of the La(Fe,Si) system, which is considered to be one of the few candidate magnetic refrigerant
materials. (2) Clarification of the correlation between physical properties of magnetic refrigerant materials and
refrigeration performance with the materials, and, reflecting the findings, (3) search for new candidate magnetic
refrigerant materials through a trial.

3. Research characteristics (incl. originality and creativity)
This project is a study concerning magnetic materials utilized for thermal storage instead of for magnetic

storage or magnetic sensors. The scope of this work is not limited to the physical properties of magnetic
materials but also includes the refrigeration performance obtainable with the materials.

4. Anticipated effects and future applications of research
Development of high-performance magnetic refrigerant materials would enable realization of a compact

magnetic refrigeration system working under a low magnetic field using permanent magnets. The technical
innovations would lead to the establishment of an environmentally friendly and efficient new refrigeration
technology that is expected to be available for cold storage warehousing, household refrigerators, air
conditioners, and many industrial refrigeration systems.
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