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Study on Thermomagnetic Convection Characteristics of a Cooling
Device Using Magnetic Nano-refrigerant
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Abstract The experimental system of a cooling device using Fe; 0,-R600a as magnetic nano-refrigerant was built up. And the influences
of magnetic field distribution, magnetic field intensity, heat load, cooling temperature were discussed. The results show that the effect of
the device was improved obviously by external magnetic field, and the heat was transferred by the circulating fluid without a pump. On the
meantime, synergic function between the external magnetic field and the thermal field has impact on the velocity of the working fluid and

the cooling performance of the device. Using external magnetic field, the cooling performance of the device also can be effectively con-

trolled.
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Fig.1 Schematic diagram of test system
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Fig. 2 Experimental results of temperature

variation over time
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Fig. 3 The relationship between magnetic fluid

steady-state temperature and heat load
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Fig. 4 The relationship between magnetic

fluid velocity and heat load

50 10

150 200 250 300 350
oW

B 5 T ERYMEHIAEERTNL
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magnetization intensity
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Fig. 6 The relationship between Nu,, and

magnetic source location
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