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Experimental Verification of Temperature Difference-Induced Force in a Heat Transport Device Utilizing
Magnetic Fluid
Masataka Anazawa®, Masato Suzuki, Masaaki Baba, Keisuke Kusaka (Nagaoka University of Technology)

The driving characteristics of a heat transport device utilizing magnetic fluid were examined to improve the lifetime and

reliability of semiconductor devices and cooling systems. This device operates based on the effects of magnetic fields and

temperature differences, allowing for liquid circulation without mechanical components and ensuring durable heat transport.

Electromagnetic simulations and pressure measurement tests established that the driving force is proportional to the temperature

difference. Additionally, fluid circulation and heat transport were demonstrated by applying a magnetic field and a temperature

difference in a closed-loop system.
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Fig. 1. Configuration of thermal transport device.
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Fig. 2. Temperature dependence of magnetization
characteristic of TC3030S.
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Fig. 3. Driving principle of magnetic fluid.
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Fig. 4. Pressure distribution in the range of magnetic
field action.
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Fig. 5. Pressure-Temperature Characteristics.
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Fig. 8. Pressure-Temperature Characteristics.
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