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Abstract

This study developed an experimental system for measuring the density of fuels under
supercritical conditions, then applied it to evaluate their density characteristics in the supercritical
region. For the density measurement of supercritical fluids, a measurement system based on the
constant-volume method was constructed, while a specialized chamber capable of achieving
supercritical conditions through heating and pressurization was fabricated. The reliability of the
developed system was validated using DI-water, with an uncertainty of less than 5.5%. Because the
density is determined when a fixed mass of fluid is charged into a constant-volume chamber,
pressure was measured at each condition as the temperature increased, allowing the pressure -
temperature relationship in the supercritical region to be obtained. Based on these measurements, a
supercritical density map of the fuel was established. These results provide fundamental data for

evaluating the thermophysical properties of supercritical fuels.
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