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Research on Thermal Performance Optimization and System Integration of PCHE in
Supercritical CO. Brontton Cycle Systems
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[Abstract] The physical nonlinear characteristics of supercritical CO:2 (S—CO3:) working fluid in the
near—critical region lead to thermodynamic bottlenecks such as imbalance in thermal flow resistance, poor
operational adaptability, and mismatch between cooling and heating parameters, severely limiting the efficient
operation of Brontton cycle systems. In light of this, this paper thoroughly analyzes the mechanisms of heat
exchange performance degradation and system coupling effects, and proposes a multidimensional optimization
design approach aimed at addressing irreversible losses and significantly enhancing the thermal performance and
cycle efficiency of the heat exchange section.
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