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A moving-pump model for moisture and heat transfer during soil freezing

ZHOU Jiazuo'  WEI Changfu' LI Dongqing®  WEI Houzhen'
( 1. State Key Laboratory of Geomechanics and Geotechnical Engineering Institute of Rock and Soil Mechanics Chinese Academy of Sciences
Wuhan 430071 China; 2. State Key Laboratory of Frozen Soil Engineering Cold and Arid Regions Environmental and Engineering
Research Institute Chinese Academy of Sciences Lanzhou 730000 China)

Abstract: The pulse function was used to transform the flux boundary condition into the source ( or sink) term.

An imaginary pump located in the freezing front was sucking water from the frozen zone and storing it in a
narrow transition zone near the freezing front. The water diffusion equation was divided effectively into two
equations in the whole solving domain to avoid the problem of dealing with the moving interface between frozen
and unfrozen zone. A sink term was introduced in one dividing equation to express the discharge of water from
the unfrozen zone and a source term was introduced in the other dividing equation to express the gathering of wa—
ter in the frozen zone. The field equations and relations between variables were inputted into the mathematical
module of the simulation software COMSOL Multiphysics to model a freezing test of an unsaturated soil sample
in closed system and the simulated results was compared with the experimental and simulated results performed
by predecessors.

Key words: frozen soil, moisture and heat transfer; numerical simulation; moving-pump model



