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1) The abstract part should be reduced to highlight the more important contents. The
abstract has been reduced by removing the initial part and focusing only on the most
important content 2) This paper focuses on the experimental study of forced convection
heat transport in porous media. So many related works have been listed in introduction
part. Compared to the existing methods and results, what is the main contributions of
this paper? The authors should explicitly specify this. The main contributions of the
paper have been highlighted by adding this paragraph in the conclusions: ‘The main
contribution of this study is to investigate on the optimal thermal energy storage of
porous materials by analyzing how the grain size and the specific surface affect heat
storage properties as well as heat transport in terms of macrodispersion phenomena,
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heat transfer between solid and fluid phases. This is relevant in order to optimize
the efficiency of geothermal installations in aquifers.’ 3) Authors claimed that for M2
there is the existence of stagnant zones which reduce the amount of porosity that C1
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fluid flow. Add more analysis for this. More analyses have been inserted by adding
the following text: ‘In other words, because the coarser material M2 is less well sorted
than the less coarse one M1, not all pores of the former are actually interconnected. In
geologic materials, based on the connectivity of pores, consequently, the void space
can be divided into: interconnected pore, isolated pore, and blind pore (Hu & Huang).
Only the pores that are well interconnected provide continuous channels for heat
and mass transfer and fluid flow, while the pores that are not part of a continuous
channel network do not contribute. These pores are known as noneffective pores,
namely, they provide no space for fluid flow and heat transfer in reservoirs.’ 4) All the
parameters should be explained. Some parts are hard to follow. The unexplained
parameters in equations 19), 20) and 21) have been explained. ‘Where PDF0(x,t)
represents the probability density function of the residence time without heat transfer
between the solid and fluid phase. The parameter ïAć
˛ (-) represents the ratio between
the volume specific heat capacity of the solid phase and the fluid and and I1 is the
modified Bessel function of order 1. .’ 5) Please highlight the importance of this
experimental study. And clearly indicate what is the new question that is answered in
this experimental study? The importance of the experimental study is the investigation
on how hydrothermal properties such as grain size and the specific surface affect heat
transport in terms of macrodispersion phenomena, heat transfer between solid and
fluid phases and heat storage properties. It has been highlighted in text. 6) Add more
words for Fig.3 and 4. The caption of Figg 3-4 has been modified into (adding more
words): ‘Temperature distribution for increasing Re values along the porous column
filled with material M1 (M2). The two curves represent the inlet and the downstream
temperature. Squares represent the experimental values, the continuous lines represent the simulated values.’ 7) Authors indicated that "the behavior of two porous media
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having different grain sizes and specific surfaces has been observed." If possible,
please provide snapshoot for this. A snapshot for the two geological materials having
different grain sizes was provided in Figure 2. ‘Samples of the materials used for the
experiments with different average grain sizes dp. a) dp = 9.2 mm b) dp = 41.6 mm.’
8) What kind of experimental data was acquired? How to interpret these experimental
data? All these need to be clearly indicated. The acquired experimental data are: the
instantaneous flow rates measured by an ultrasonic velocimeter (DOP3000 by Signal
Processing) and the thermal breakthrough curves (BTCs) monitored by the seven
thermocouples. The experimental data have been modeled by the analytical solution
describing 1D heat transport in semi – infinite domain for instantaneous temperature
injection. Moreover the dimensionless numbers Pe, keff/kf, Nu and Da have been
evaluated for the different values of Re. In order to highlight the performance of the
heat transfer enhancement of the two different porous materials the ratio between the
Nusselt number and the hydraulic head loss dh/dx has been calculated as function of
the Peclet number.
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Please also note the supplement to this comment:
https://www.nonlin-processes-geophys-discuss.net/npg-2017-53/npg-2017-53-AC2supplement.pdf
Interactive comment on Nonlin. Processes Geophys. Discuss., https://doi.org/10.5194/npg2017-53, 2017.
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