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High Energy Density Hydraulic Energy Storage Method Based on
Composite Principle of Gas Liquid Dissolution and Gas Compression

WANG Weiping© ZHOU Xinyi LU Shun
School of Mechanical Engineering,Jiangsu Normal University, Xuzhou, Jiangsu,221116

Abstract: To address the issues of low energy density in traditional hydraulic accumulators, a
high-energy-density hydraulic energy storage method was proposed based on the combined principle of
gas-liquid dissolution and gas compression. This method involved adding a quantitative amount of lig-
uid solvent to the gas section of the hydraulic accumulator, enabling the energy storage processes to
encompass both of gas compression and gas-liquid dissolution. Through gas-liquid dissolution, a por-
tion of the energy was stored in the form of internal energy within the liquid phase, thereby reducing
the increase in internal energy of the gas. The energy density expression for the composite energy stor-
age method was derived and comparatively analyzed. Numerical relationship between the gas poly-
tropic index and factors such as gas compression rate was established. Finally, a combination of car-
bon dioxide and water was selected as the energy storage medium for simulation and experimental val-
idation. Both of simulation and experimental results indicate that, under conditions of a pre-charged
gas pressure of 5 MPa, an energy storage duration of 5 s, and a water injection volume of 1 L., the en-
ergy density improvement rate reaches 9%.

Key words: high energy density; gas liquid dissolution; hydraulic accumulator; hydraulic energy
storage
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Fig.9 Pressure-volume experiment curves of different
energy storage medias under different pre-charge pressures
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pressures and energy storage times
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