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Abstract

The overall structure of the self-made coffee roaster includes infrared penetrating materials, hot
air, and infrared emission tubes. It is a diversified heating module. The thermal radiation of the infrared
emission tube does not require a heat transfer medium, has a good thermal effect, and itself has a very
high thermoelectric conversion efficiency, which can save a lot of power consumption, and is a

thermoelectric element worth choosing.

The infrared penetrating material researched and developed in this paper has been verified by high-
frequency heating experiments, and achieve higher temperature than a heat source due to possessing
both heat storage and high emissivity. The spectral data of 200 degrees and 1000 degrees in this
material shows the penetration of medium and long wavelengths. The penetration rate is over 90% and
80% respectively, so it has a good penetration rate in the mid- and long-range bands. The water in the

coffee beans absorbs the energy of this band to achieve the roasting effect.

The roasting results of the homemade machine and the commercial roasting machine were compared.
After comparing the chromaticity, weight loss rate and NIR into the infrared spectrometer, the roasting
degree results were clarified, and the results of light roasting, medium roasting and dark roasting could

be distinguished.

Keywords : Infrared ~ Thermal Radiation - Infrared Penetrating Material ~ Infrared Emission Tubes ~

Hot Air ~ Coffee Roasting.
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