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Abstract: This study presents a solution to address the efficiency and stability issues in geother-
mal energy power generation technology. A medium and deep geothermal energy coaxial tube
heat exchanger energy storage and power generation system is proposed that integrates coaxial
tube heat extraction technology with compressed air energy storage technology. By developing a
thermodynamic model of the system, the evolution of key parameters and thermodynamic per-
formance under typical operating conditions is analyzed, and the dynamic mechanism of geother-
mal recovery and extraction under different operating characteristics is examined. The results

show that the operation of energy storage and generation system is divided into two phases: un-
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stable cycle and stable cycle phase. In the unstable cycle phase, the heat extraction amount and
expander output work increase with the number of cycles, while the heat compensation amount
and the system efficiency exhibit the opposite trend. Once a balance is reached between heat ex-
traction, heat compensation and geothermal consumption reach equilibrium, the system enters a
stable cycle from the 8th cycle onwards. In this phase, the system parameters remain constant re-
gardless of the number of cycles, and the output of a single cycle is measured at 47 956. 7 kW - h,
with a system efficiency as high as 63.5%. To increase the geothermal recovery temperature, the
compressor pressure ratio and the flow rate of water for heat compensation can be adjusted. When
the compressor pressure ratio is increased from 6 to 7, the geotechnical temperature at a depth of
1300 m and a radius of 0. 116 m is increased by 4. 3°C, and flow rate of water for heat compensa-

tion is increased from 4. 5 to 6 m’ /h, the temperature at the same site is increased by 6. 4°C. This

study provides a promising approach to improve the efficiency and stability of geothermal energy

generation.
Keywords: geothermal power generation; stability; geothermal recovery; thermodynamic proper
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Fig. 2 Schematic diagram of medium-deep geothermal energy coaxial tube heat exchanger energy storage and power

generation system
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during the cycle when the system is in steady state
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distribution with time during the first cycle heat com-
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Fig. 10 Variation of geotechnical temperature at different depths
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