Content is available under the Creative Commons Attribution 4.0 International License (CC BY 4.0)

Geosistemy perehodnykh zon = Geosystems of Transition Zones / FTeocucteMbl NepexoaHbIX 30H
2025, vol. 9, No. 4, pp. 439-451

http://journal.imgg.ru/archive.htm; https://elibrary.ru/title_about.asp?id=64191
https://doi.org/10.30730/gtrz.2025.9.4.439-451 ; https://www.elibrary.ru/nohjvd

Experimental study of heat and mass transfer in moist saline sand
under axial freezing

1 Levin, Lev Yu. (https://orcid.org/0000-0003-0767-9207), aerolog_lev@mail.ru

1 Semin, Mikhail A. (https://orcid.org/0000-0001-5200-7931), seminma@inbox.ru

2 Vshivkov, Aleksei N. (https://orcid.org/0000-0002-7667-455X), vshivkov.a@icmm.ru
2 Panteleev, Ivan A. (https://orcid.org/0000-0002-7430-3667), pia@icmm.ru

1Bublik, Sergey A., serega_bublik@mail.ru

2Ugolnikov, Mikhail V. (https://orcid.org/0009-0003-9997-1615), ugolnikov.m@icmm.ru
2Lozhkin, Denis V. (https://orcid.org/0000-0003-3302-8408), lozhkin.d@icmm.ru

32 Plekhov, Oleg A. (https://orcid.org/0000-0002-0378-8249), pia@icmm.ru

1 Mining Institute of the Ural Branch of the Russian Academy of Sciences, Perm, Russia
2 Institute of Continuous Media Mechanics of the Ural Branch of the Russian Academy of Sciences,
Perm, Russia

3 Perm Federal Research Center Ural Branch of the Russian Academy of Sciences, Perm, Russia

Abstract PDFE ENG PDE RUS Full text PDE RUS

Abstract. The article involves the study of the freezing process of medium-grained sand saturated with aqueous
NaCl solutions of various concentrations (0—104 g/l). The purpose of the study is to determine the influence of
NaCl concentration on heat and mass transfer processes. Freezing was initiated from one end of the sample; the
temperature field was recorded by eight thermocouples, while the moisture distribution was determined by
weighing followed by drying. The results confirmed a linear decrease in the freezing point of pore water with
increasing NaCl concentration, down to —7°C. It was found that in all tests, moisture redistribution occurred with
its accumulation near the freezing front. In non-saline samples this effect was most pronounced, which can be
attributed to the combined influence of thermodiffusion and phase pressure differences at the water—ice interface.
With increasing salinity, this effect weakened, and the contrast in moisture content between frozen and unfrozen
zones decreased. The obtained time-space distributions of temperature and moisture provide a basis for
parameterizing mathematical models of heat and mass transfer in frozen media, as well as serve as a starting
point for further studies of freezing processes in saline soils.
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