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Study on Lattice Structure with High Heat Exchange Performance

- Improvements in Heat Exchange Performance of a Metal Mold with Metal AM Characteristics -
Masahiro TAKANO, Hiroyasu MIYAKAWA and Yuta YOSHIDA

Metal additive manufacturing (AM) which builds materials through consecutive layering, has the advantage that complicated shapes
can be formed. Particularly, the lattice structures, which are difficult to fabricate using conventional methods, are typically created using
metal AM. In this research, the heat exchange performance of a water pipe structure with lattice-shaped fins was investigated for the purpose
of effectively utilizing metal AM. The lattice shape used for this study was an octahedron, and its aspect ratio and lattice spacing were
changed. The pressure loss and heat exchange rate of the lattice structure water pipe were measured by experiments. As a result, it was
shown that the pressure loss of the lattice water pipe could be approximated by the Darcy-Weissbach equation. The heat exchange
performance of the lattice water pipe varied greatly with the aspect ratio. An aspect ratio of 2.5 was found to be the optimum value under
the conditions used in this study. It was confirmed that a lattice water pipe design based on the result improved heat exchange performance
by 1.7 times compared to a conformal water pipe.

Keywords : additive manufacturing, 3D printer, lattice structure, pressure loss, heat exchange
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