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Abstract: To address the issue that the conventional configuration approach cannot reflect the differences
in two-stage operation characteristics of CO, adsorption and desorption in direct air carbon capture
(DAC) system, this paper constructed a DAC system model that can reflect the differences in CO, mass
transfer and energy consumption characteristics between adsorption and desorption stages. Then, a con-
figuration optimization approach considering investment, renewable energy utilization and carbon reduc-
tion was proposed for DAC integrated energy system (IES). The optimal capacity of each equipment and
the operating strategies for flexible adsorption, desorption and shutdown of the DAC system in typical sce-
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narios were obtained. Case studies validate the effectiveness and superiority of the proposed configuration

approach , compared with the conventional configuration approach, the configuration approach proposed in

this paper achieves regional carbon neutrality goals and reduces annual total costs by 8.70% .

Key words: direct air carbon capture (DAC) , integrated energy system (IES), optimal configuration
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Fig. 1 Carbon-negative integrated energy system model
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