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Tracer experiments have been carried out for various scales to enhance the understanding of
transport processes in porous media. The comparison between multi-tracers behaviors could
provide insights in using tracers for the aquifer characterization. Especially, the comparison of
heat and solute transports has been drawing attention in recent studies based on the similarity of
governing equations. However, the difference between influences of particle sizes on heat and
solute transport processes has yet to be clarified. In this study, to investigate the impacts of mean
grain size (d50) difference on solute and heat transports, laboratory heat, and solute tracer
experiments were conducted using two grain sizes of sand (d50 = 0.50, and 0.76 mm). Obtained
experimental data were analyzed by mathematical models and those results were compared at 7
different flow conditions for two different mean grain sizes. Compared to other experimental data
conducted with various particle sizes, normalized thermal dispersion coefficients showed a wider
range of values to the different particle sizes under the same Pèclet number than normalized
solute dispersion coefficients, even though the heat transport occurred in smaller Pèclet numbers.
These results could indicate that the influence of particle size difference could be more critical in
thermal dispersion coefficients.
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