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Magnetocaloric
 

materials
not only for cooling applications
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Magnetization processes
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Magnetization processes
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Magnetic
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Chubu and Toshiba 
schematic

Active Magnetocaloric
Regenerator
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Magnetocaloric
 

power generation

Huu
 

Dung
 

et. al. Adv. Energy Mat. (2011)
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MnFeP1-x Asx

Hexagonal Fe2 P type of structure

Bacmann, JMMM 1994

Space group:
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Magnetization process near Tc

Field induced 
transition with 
small 
hysteresis
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Temperature dependence of Magnetization

Step-like
transition

first order

but very little
hysteresis
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Comparison of magnetocaloric effect in different materials

Entropy change
concentrated in
relevant T interval Tegus

 

et al. Nature 415
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For active magnetic regenerator
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Challenges with Fe2

 

P materials 

As bad reputation
Ge

 
expensive

Si or Al could be perfect
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MnFe(P,Si) first samples

Large hysteresis
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Novel

 
type of magnetism:
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Electronic structure
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Electronic structure
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Conclusions:

•

 

Magnetoelastic transition enhances MCE in low fields

•

 

Combining variation of Mn and Si content results in desired 
properties

•

 

Change in electronic structure at basis of Magnetoelastic 
transition 

•

 

Materials with high Curie-temperatures may be suited for 
waste–heat recovery

•

 

TC of (Mn,Fe)2+z (P,Si) compounds above 400 K
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Thank you

?
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