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Abstract: Aiming to solve the problem that the regeneration of post-combustion amine decarburization process
consumes high energy, a low energy consumption CO, capture system is established through integrating three energy-
saving technologies in the common CO, capture system, including inter-stage cooling, mechanical vapor recompression
and rich liquid split desorption.This system is then coupled with the thermodynamic system of a 600 MW coal-fired unit,
and the impact on the thermal economic indicators of the coal-fired unit is analyzed.Results show that as CO, capture
ratio is 90% , the energy consumption per unit of CO, regeneration in this system drops from 4. 09 GJ/t CO, to 2. 64 GJ/t
CO, ,a decrease of 35.28%.Compared with a coal-fired unit coupled with the common carbon capture system,the power
plant efficiency of a coal-fired unit coupled with this low energy consumption carbon capture system increases from
30.81% to 33.53% ,an increase of 2.72 percentage;the standard coal consumption decreases from 398. 87 g/kWh to
366. 81 g/kWh,a decrease of 32. 06 g/kWh ;the heat consumption rate decreases from 11,674. 92 kJ/kWh to 10 736. 53
kJ/kWh,a decrease of 938. 36 kJ/kWh,and the thermal economy has significantly been improved.It is found that as CO,
capture ratio decreases by every 1% ,the power plant efficiency of the low energy consumption carbon capture coal-fired
units will increase by 0. 054% ,the standard coal consumption will decrease by 0. 524 g/kWh,and the heat consumption
rate will decline by 15.353 kJ/kWh. Reducing CO, capture ratio can further improve the thermal economy of power
plants.
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