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Effects of Magnetocaloric Wire on Increase in Magnetic Refrigeration Cycle

M. Kondo, K. Ueno, K. Takeuchi, R.Nomura, and T. Kizaki

RENCELVRIMEe — MR 7L LT, BAGHEMICEH LABEEO TS, EROMR L —
MR 7OHHEB N EOREICH L, MREEY A 7 Vv ExmEcT A2 L TRIMEEHIELTW S
WD a 7 HEAMO—2TH HIFIM I X 0 B L 22 R RNMEOMFBIR OB A EEWE (MCM) % fii
AL, 47 VEMEE 10 Hz TEMES R, MG E LTIRER My LRV TIEEZ R L
72, A, ZOBMEEZHET 5.

We are working on the development of an environment-friendly, next-generation heat pump focusing on mag-
netic refrigeration technology. Conventional magnetic heat pumps, however, have a problem of insufficient cooling
power. So we aim to increase the cooling power of magnetocaloric refrigerators by increasing their cycle frequen-
cy. To achieve the goal, we have developed a wire-shaped magnetocaloric material (MCM) used in a heat pump by
wire drawing, which is one of Fujikura’s core technologies. As the result of using the wire-shaped MCM in a heat
pump and operating this device at a cycle frequency of 10 Hz, the device achieved the world's top-level specific

cooling power in a weak magnetic field. This paper provides the summary of the results.
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Table 1. Experiment sample details.

Material configrations Particle Twisted wire Twisted wire

Diameter of MCM (mm) 0.3 0.25 05
Mass of MCM (kg) 0.093 0.067 0.079
Dimentions of bed (mm) 14 (height) x 14 (width) x100 (length)
Porosity (%) 40 57 49
Contact area (m®) 022 0.11 0.056
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Table 2. Measurement parameters.

Operation frequency [Hz] Max 10
Magnetic field [T] 0-06
Flow rate [1/min] 0.288 - 4.32
Refrigerant Water
Ambient temperture [C] 200=05
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Fig. 7. Performance of Gd particle and wires in
experimental device.
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