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The purpose of this research is to develop an advanced heat exchange device
with a thermo-functional fluid involving phase change materials and evaluate its characteristics.
The advanced heat exchanger has a metal porous body with a controlled porosity as a high-performance

heat sink. In addition, a phase change emulsion was produced and adopted as a heat exchange fluid.
During this research period, we studied the following items: 1) the establishment of fabrication
method of the metal porous structure as an advanced heat exchanger with an additive manufacturing
technique; 2) the establishment of the producing method of phase change emulsion; 3) the evaluation
of the basic physical properties of the phase change emulsion; 4) the evaluation of heat exchange
characteristic of the advanced heat exchanger. As a result, the design guidelines for the new
exchanger were obtained, and the heat exchange characteristics were understood.
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