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Magnetic cooling technology : Current status and engineering perspective
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Abstract

MagneticCrefrigeration systems are an alternative refrigeration technology that has garnered
continuols attention due to their potential for improved energy efficiency and reduced environmental
impact compdred to vapor compression refrigeration systems using refrigerants. This article aims to review
the current state of magnetic refrigeration technology from a mechanical engineering perspective, covering
the fundamental principles of the magnetocaloric effect, magnetocaloric material development, system
structure, active magnetic regeneration, and the results of prototype system development. From previous
research, the review found that magnetic refrigeration systems have the potential to achieve high
theoretical efficiency and can reduce refrigeration process losses. However, the technology still has

limitations in terms of material cost, system complexity, and long-term operational stability. This article

MsUsERATINSIERUAanIeInsielisanaiug 2569 asafl 13 (The 13th SAU National Interdisciplinary Conference 2026) Page. 17



Sl

7AN ;
Q0%

é’ Nation STAMFORD
£ i I -Ili\'('l\il\

4 UNIVERSTTY

//l‘\\

%AI;IZ g O &5 o @

therefore presents future research trends and directions to support the sustainable development of
magnetic refrigeration technology.

Keywords: Magnetic refrigeration, Magnetocaloric effect, Active magnetic regeneration, Solid-state

refrigeration system
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