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Simulation-assisted Design of Humidity Control Materials
for Long-term Preservation of Perishable Vegetables
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Abstract

Humidity control materials (HCMs) are mainly used as indoor wall tiles in houses, due to their
performance stabilizing indoor humidity at the ideal level for humans. HCMs can also be used in
various application such as preservation of perishable foods, art works and electronic devices. Since the
ideal humidity level depends on the type of the target to be preserved, properties of the materials
(porosity) and utilization condition (amount, shape, location) should be optimized in each case to
realize the ideal humidity. This optimization is a time-consuming process thus challenging since
numerous parameters should be considered and optimized. In this work, we propose a simulation-
assisted approach for effective optimization of the parameters through the analytical method known as
“simultaneous heat and mass transfer analysis”. We focused on preservation of cantaloupes in a
packaging system, which 1s one of emerging applications of HCMs. HCMs which can maintain relative
humidity to a high level suitable for cantaloupes were successfully designed.

KEY-WORDS : modified-atmosphere packaging, humidity control material, simulation, transport
phenomena
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