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Performance Analysis of Two-stage Ground Source Heat Pump used
in Natural Gas Pressure Regulation Power Generation Process

XU Xiao, SHAO En-ze, WANG Zi-han, JIANG Yu-xuan
(Jiangsu Frontier Electric Technology Co. , Ltd. , Nanjing, China, Post Code: 210000)

Abstract; In this paper, a new natural gas pressure regulation process coupled with a turbine and a two-
stage ground source heat pump was proposed. The thermodynamics model was built by Matlab, and then
verified by Aspen/plus and experiment data. The carbon emission accounting method of the depressuriza-
tion and preheating process was analyzed, and the optimal allocation strategy of turbine expansion ratio
and heat pump compression ratio was explored. The economy and environmental protection of the system
were evaluated by an actual case. The results show that R123 is the optimal working medium of heat
pump ; when heat pump cycle upgrades from single stage to two-stage, annual average exergy efficiency of
new process is 0. 43, increased by 10. 88% ; heating efficiency is 2. 89, increased by 15.91% ; annual
net power generation is 3. 67 GWh, increased by 11.6% ; compared with the pressure regulation process
of throttle valve, the new process can reduce CO, emission of 2.4 thousand tons, reducing the preheating
cost of 47 000 yuan, meanwhile generating economic benefits of 1.469 4 million yuan.

Key words: natural gas, pressure energy, two-stage ground source heat pump, power generation, car-
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Fig. 1 Schematic diagram of ''two-stage heat pump and turbine' pressure regulation process
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