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Simulation and optimization of carbon capture coupled waste
heat recovery system based on Aspen Plus

WANG Junhong, GUOQO Jianxiang™ , ZHANG Linyang, SI Chenggong, ZHOU Xiaolu
(School of Environmental and Municipal Engineering, Qingdao University of Technology, Qingdao 266525, China)

Abstract: Aiming at the high energy consumption status quo of carbon capture process and
the huge energy saving potential of regeneration tower waste heat, modelling and optimiza-
tion simulation were carried out using Aspen Plus software. After determining the flue gas
parameters and physical parameters of CO; capture by amine method, the EC-NRTL calcula-
tion model was selected for optimization simulation, and the regeneration energy consump-
tion per ton of CO, of the basic carbon capture process model was 4. 238 GJ, and the CO, ab-
sorption rate was 89. 2%. The basic carbon capture process model has the shortcomings of
high regeneration energy consumption and low CO, absorption rate. The proposed new car-
bon capture coupled waste heat recovery process model integrates the rich liquid preheating
process, the absorption tower interstage cooling process and the steam compression heat
pump process, and after simulation and calculation, the regeneration energy consumption

per ton of CO, of the carbon capture coupled waste heat recovery process model was 2. 415
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GJ, 43.0% less than that of the basic carbon capture process model. The CO, absorption
rate is 99. 2% . which is 11. 2% higher than that of the basic carbon capture process model.
The proposed carbon capture coupled waste heat recovery process model has certain theoreti-
cal value and application value for the research of CO, capture energy-saving process.

Key words: waste heat recovery; carbon capture; Aspen Plus; optimization simulation; re-

generation energy consumption; absorption rate
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