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Study on the Three-Dimensional Coastal Well Gas-Liquid Two-Phase Seepage
Model and Related Parameters Based on COMSOL
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Duanmu Lin

Abstract Coastal wells are a commonly used intake method for seawater-source heat pump systems because they help mitigate biofouling
and increase seawater temperatures. Coastal well water intake systems operate underground across both saturated and unsaturated zones.
Therefore, a three-dimensional gas-liquid porous media seepage model of coastal wells was established based on COMSOL Multiphysics to
conduct in-depth research on the seepage mechanisms and water intake behavior of coastal wells. The effects of parameters, such as well
depth, pressure difference, well arrangement, and well spacing, on the seepage water intake system were studied. The results indicate
that as the well spacing increases, the well depth and well flow rate increase, but the flow rate per unit well depth decreases. The flow rate
of the coastal wells is directly proportional to the square difference between the coastline and coastal well porosity pressure. When the
seawater hydrostatic porosity pressure difference between the coastline and coastal well was 5 m, the influence radius of the well seepage
velocity was approximately 25 m. The velocity field was not affected when the distance between the two wells was greater than 50 m,
regardless of whether the wells were arranged parallel or perpendicular to the coastline.

Keywords seawater-source heat pump; COMSOL; coastal well; gas-liquid; seepage model
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Fig.1 Principle of the experimental platform
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Fig.2 Layout of measurement points in the sandbox

601 5
SOF * 6 ., ¢ 6 6 6 00 ¢ 4
5 4ol 13
i ) E
I 30 i
I 1 g
R 20t o S
4o - R 0=
10+ = HXHRZE -1
""""" -2

NN o

0
SELRTEERAS
WA

3 RIS HIE SR IEXT EE

Fig.3 Comparison of experimental data and simulated data
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