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Outline

� The Danish effort in magnetic refrigeration

� Focus on the modeling

� Results from both experiment and modeling

� Discussion



Risø’s work on magnetic refrigeration

Partnership between

Duration: 4 years
• Starting date:  01.01.2007
• Ending date:   31.12.2010

Funding: € 2.6M
• 5 Ph.D. students
• 3 Postdocs

Challenges
Demonstrate cost-effective systems at commercially relevant temperature 
spans with high efficiency and environmentally frie ndly materials



Configuration of our effort

Development of prototype
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Materials research:
• New materials
• Characterization, 
evaluation and 
processing of relevant 
materials

Modeling of both AMR and 
permanent magnet



Details on the experiment

� Parallel plate based AMR

� Reciprocating

� Permanent magnet

� Materials used include Gd and 

LaCaSrMnO3

� Plate thickness from 0.3 to 0.9 

mm

� Channel thickness from 0.5 to 

1.0 mm



Plates for the regenerator

Example of La0.67Ca0.26Sr0.07Mn1.0503 plates 
(40x25x0.3 mm)



The permanent Halbach magnet



Numerical AMR modeling

Key features of our numerical AMR model

� 2.5-dimensional

� Parallel-plate based

� Versatile

� Fast!



Schematic of the model



Details of the model
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Details of the model



Experiments and modeling

Each experiment was configured as follows

� 13 plates of commercial grade Gd (92 g)

� Plate thickness: 0.9 mm

� Channel thickness: 0.8 mm

� A cycle timing of 9 s



Heat load results



Fluid movement results



Timing results



Summary and Conclusion

� A versatile experimental AMR was presented

� A corresponding advanced 2.5D numerical 
model was described

� Selected results from experiment and model 
were compared and to a certain extent the 
agreement is satisfactory



Future work

� Further development of the model to include 
e.g. passive regeneration and composite 
materials

� Present large range of experiments with 
corresponding modeling of various materials

� Detailed study of demagnetization effects

� Work on composite materials
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