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SUMMARY

The magnetic heat pumping technology yields a manner of heat production without the utilization of
environmental harmful refrigerants. It is based on the magnetocaloric effect, which leads to a heating-
up if a magnetization occurs and to a cooling in the opposite case of demagnetization. This physical
effect may be used to cool (or freeze), heat or also for a energy conversion from heating energy to
mechanical or electrical energy. In this project the development of a prototype heat pump of 8 kW
heating power in connection with a ground heat source is realized. Preliminary calculations were per-
formed, which show the potential of such a machine and compare it with that of an analogue conven-
tional heat pump. These show that a magnetic heat pump presents a competitive alternative.

In a more demanded part by the Swiss Federal Office of Energy (SFOE), two different magnetic heat
pumps were roughly designed. They contain each a different magnet’'s assembly. Simply expressed,
one machine contains a two-dimensional magnet configuration, whereas the second shows a three-
dimensional assembly. It has not yet been definitively decided which principle will be applied, be-
cause still efforts are taken to decrease the magnets mass. To obtain an optimal machine, already in
these first stages of development different phenomena of magnetism, fluid dynamics and thermody-
namics have to be numerically evaluated. Only like this a good coefficient of performance (COP) may
be expected. The article gives answers on the state-of-the art of the development, already obtained
solutions, but also on still existing problems. Furthermore, different contacts with material scientists in
the United States, the Netherlands, Russia and China have been established.




