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Elsa: Development of 3D Printer Using Ice
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Abstract: In this paper, we describe a three-dimensional (3D) printer that is used to make models that
temporarily exist and disappear without a trace. The printer injects water and hydrofluorocarbon gas (HFC
gas) from two air brushes and instantly makes an ice object. Using this 3D printer, persons can rapidly
and precisely make ice shapes. Then, the printed ice object evaporates a few hours later. Because all of the
printed material is water, the objects then vanish a few hours later, and the process of vaporization is not
reproducible. The proposed system creates edible ice objects rapidly, and it therefore, can be used to provide
made-to-order services at restaurants or parties to provide garnishes made of ice. We give new expressions
to objects created with 3D printers.
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