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Magnetocaloric effect 

I. Introduction

Adiabatic reversible path

magnetization

demagnetization

Second law of thermodynamics

In adiabatic and reversible path
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Measurement

Magnetometry

Calorimetry

Temperature change



1) Adiabatic Magnetization

2) Heat exchange at constant field 

with the hot reservoir

3) Adiabatic demagnetization

4) Heat exchange at constant field 

with the cold reservoir

HaHa
CenterMCM

Example of cooling system
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MCMMCM

I. Introduction

1) Adiabatic Magnetization

2) Heat exchange at constant field

with the hot reservoir

3)    Adiabatic demagnetization

4)   Heat exchange at constant field 

with the cold reservoir



Magnetic refrigeration: Objectives
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Brayton Cycle

1. Adiabatic magnetization

2. Heat exchange at constant field

with hot reservoir

3. Adiabatic demagnetization

4. Heat exchange at constant field

with cold reservoir

I. Introduction



Coefficient of performance

Heat exchange (2 & 4)

Improve heat transfer 

Increase COP

Increase power density

Magnetic refrigeration: Objectives
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I. Introduction



Way of improvement
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I. Introduction



Increase the power density & COP

Improve material performance

Increase the magnetic field available

Increase the cycle frequency

Increase the cycle frequency

Capability to increase the heat transfer

Assume the same behavior of the material at higher frequency

Validation of the material behavior at high frequency

Way of improvement
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Magnetic Source

Control

Field  throught the air gap          =>  0.2 to 1.1 T

Field variation with the speed of the rotor    => 0 to 1000 T/s
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I. Introduction > II.Experimental setup
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Temperature measurement
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I. Introduction > II. Experimental setup
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High dynamic measurement of the temperature change

Difficulties in high frequency

Temperature measurement Applied field

Experimental setup
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I. Introduction > II.Experimental setup



First measurement
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I. Introduction > II. Experimental setup
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Symmetry cancel induced votlage
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I. Introduction > II. Experimental setup
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Conclusion

Adiabatic temperature change

Affected by the field speed change?

Or problem with :

the temperature measurement

the internal field

Estimation of the heat
exchange function of

the interface

the material

the surface finishing
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I. Introduction > II. Experimental setup > III. Conclusion



Question ?

>partie 4 > partie5 • 16

Thanks for your attention

I. Introduction > II.Experimental setup > III.Conclusion


