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Synthesis of magnetic refrigerants for temperature control
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Synthesis of Magnetic Refrigerants for Temperature Control e

€ Technology Overview

« The performance, efficiency and operating temperature of magnetic cooler using magnetocaloric effect depends on the magnetic refrigerant used.

+ To help commercialize magnetic coolers sooner, magnetic refrigerant having better cooling capacity and thermal efficiency in broad operating range is required.
+ KIMS has developed multi-layered magnetic refrigerants those are highly efficient and operable at broad operating temperatures.

« Synthesis and sintering technology of complex-geometry-magnetic refrigerants customizable to various magnetic coolers has been also developed.
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through cascade structure via complex geometry of magnetic throughnano powder sintering
refrigerants Magnetocaloric effect: concept

« To achieve the highest cooling performance at a customer preferred temperature, the magnetic cooler should improve its energy efficiency by combination of
1) good magnetic refrigerants, 2) property optimization at the operating temperature and 3) maximization of thermal conductivity.

« Magnetic refrigerants covering room temperature toultra ~ + Technology to fabricate multi-layered magnetic refrigerants for broad  + Applications for magnetic refrigerants

low temperature operating temperature - Magnetic refrigerants to control properties of heat
- Oxide refrigerants for room temperature: Good high - Micro-level multi-layered structure using GSV capacity and exchange
temperature stability, for low temperature usage: Easyto - Multi-layered cascade structure using tape casting process - Higher utility through sintering of powder phase
fabricate and handle in comparison with non-oxide ones magnetic refrigerants
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© Highlights and Strengths

« Now possible to synthesize oxide/non-oxide magnetic refrigerants to be utilized over a broad temperature range
+ Now possible to make customizable magnetic refrigerants in terms of composition, microstructure, geometry, structure, etc.
« Fundamental technology applicable to large air-conditioners/heaters to small active cooling devices

+ [Patent] KR10-2017-0090742 METHOD OF MANUFACTURING MAGNETIC REFRIGERANT FOR MAGNETIC REFRIGERATION

@ Business Cases

+ Emerging need for eco-friendly cooling technologies in line Vg s
with demand for less CO, emissions Vg

+ Magnetic cooling does not require toxic refrigerant and has e
good energy efficiency. e
o
+Inthe U.S., the marke t for commercial cooling devices has - - With toxic refrigerants no longer allowed under the

Ot

been growing by 4.6 percent annL.JaIIy, reachl.ng $94 billion in Montreal Protocol, this technology can provide good
2016. The market share of magnetic coolers will be expanded.  pemand for cooling devices by typeinUS alternatives in the global cooling device market.

« The technology to fabricate magnetic refrigerant having ~ (Source: Freedonia Group)
high efficiency at preferred temperatures is highly well-timed

request.
Applicable products/services Transferable technology
« Small freezers « Wine coolers « Technology to synthesize magnetic refrigerants and customized
« Mobile ice boxes « Ventilated seats for cars «IT device coolers complex eometry
« Military: Radar, electromagnetic rail guns, fighter jet displays, air conditioners for tanks + Technology to sinter nano powder
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