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Simulation of Air-water Flow Characteristics of an Abandoned Mine Pumped Storage Power Station
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[ Abstract]  To build a new power system with new energy as the main body, pumped storage power station is an effective way
to ensure the safe and stable operation of the power system. The construction of pumped storage power stations in abandoned mines
reuses many underground resources, which not only reduces land occupation, but also provides good potential energy conditions for
pumped storage power stations. Compared with the traditional pumped storage power station, the air pressure is variable due to the
spatial change of water and gas during the operation of the abandoned mine pumped storage power station, and the system is more
complex in the operation process of multi-field coupling. By establishing a water-air two-phase flow VOF model, the transient
process of the pump was simulated under the condition that water and air were regarded as compressible liquids and ideal gases
respectively, and the water level oscillation, pressure and air temperature changes under different sizes of pressure regulating
chambers were monitored, and the influence of the size of the pressure regulating chamber on the flow process of water and the
thermodynamic behavior of the pressure regulating chamber was studied. The results show that when the diameter of the regulator
chamber changes from 5m to 3m, the maximum values of water level height, pressure and temperature gradually decrease, the
minimum value gradually increases, and the fluctuation attenuation time is prolonged, and the diameter of the regulator chamber is

very important for the hydraulic performance and optimal operation of the power station.
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semi-underground pumped storage power station
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Fig.12 Remaining water volume and water energy utilization rate of reservoirs with different diameters
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