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Magnetic refrigeration (MR) offers the promise
of improved energy efficiencies to be competitive
with and eventually replace conventional gascompression refrigeration technologies. The
success of MR to become a viable cooling
technology is to be able to utilize materials which
exhibit a first order magnetic transition, i.e. giant
magnetocaloric effect (GMCE) materials. The
GMCE phases have a magnetic entropy change
twice as large as that of a normal MCE substance.
All GMCE materials exhibit a large volume
change from ~1% up to ~4% at the magnetic
transition temperature, and most are intermetallic
compounds. However, the major challenge is
finding ways to make the GMCE materials robust
so they do not attrite during the lifetime of a
MR device (~17 years), as they undergo a billion
cycles of magnetization and demagnetization, and
concomitant heat exchanger fluid flows at 4Hz.
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