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New Thermal Transport Functionality Based on Understanding of Heat Fluid Physics
at Chemically Modified Porous Interfaces
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Porous materials with high-performance characteristics and specific
geometric shapes were created and incorporated into heat transport devices to assess their
system-level performance. Optimal conditions were determined for different types of heat transport
devices, and device design and fabrication followed established guidelines. A novel method using
magnetic nanoparticles as a mold was proposed to produce directional porous materials, and multiple
prototypes were manufactured under various resin and production conditions. The results showed that
the characteristics of the porous materials varied significantly based on the applied magnetic field

and the removal conditions of magnetic nanoparticle chains. Furthermore, manufacturing conditions
were identified that produced porous materials with desirable properties for heat transport devices.
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