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Abstract:

In recent years, several emerging technologiesdérdbmain of solid-state physics have been invaistity
as serious alternatives for future refrigeratioeathpumping, air conditioning, or even power geti@na
applications. These technologies relate to whataied caloric energy conversion, i.e., barocafric
electrocalorics, magnetocalorics, and elastocalofid these technologies, the greatest progresbédes
observed in the domain of magnetic refrigeratioowelver, in the recent few years, significant resear
efforts have also been made in the field of eleetiaric and elastocaloric refrigeration. Many oésh
technologies suggest the possibility for improvetsén energy efficiency, compactness, noise leagl,
well as a reduction in environmental impacts, seéms very probable that they will start to fdkcular
market niches as a replacement for vapor-compmessahnnology in the future.

1 INTRODUCTION

The world's energy demands for refrigeration anmdcanditioning represent nearly 20% of the energy
consumption. The major cooling technology, i.ee, Wapor compression of a gas refrigerant, evengtiou
it is now mature, is characterized by a rather éwrgy efficiency, especially for small devices spige
the fact that other substances are being usedbstite for existing or already-abandoned harmful
refrigerants, many of these are the subject ofréupmiohibition. Moreover, several alternatives,sas the
potential replacement of existing refrigerants apaer compression, lead to lower energy efficiency o
problems related to very high pressures, flammshgixplosion hazards, etc.

In the past few years, many alternatives have Ipeeposed by different technology-foresight studies.
This articles focuses on the latest two. First,vBrand Domanski (2014) compared about 20 different
technologies, from which they have emphasized thportance of magnetic (i.e., magnetocaloric)
refrigeration, as being the alternative with thegheist level of research activity and the best
experimentally achieved exergy efficiency. Howewbey also noted that certain technical breakthnsug
are required for most of the alternatives to becsmecessful. They continued, that one should expect
these alternatives to initially enter some specifarket niches, and one should not expect the pidad
displacement of vapor-compression technology imteer future.

The second study, performed by Goetzler et al. 4g0boked at the potential for energy savings and
research opportunities for non-vapor-compressio8Yechnologies. The authors of this comprehensive
study selected 17 out of 20 identified viable textbgy options. They designated the remaining three
technologies, i.e., the Bernoulli heat pump, thigcal-flow refrigeration cycle, and electrocalmias the
early-stage technology options with missing denmatisins and information for a critical judgment aad
comparison with vapor compression. Based on thatyaes, they developed estimates for unit energy
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