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Abstract A CO, data center cooling and heating system integrated with dedicated mechanical subcooling and dual-temperature
evaporation technology (DMS-DE) is proposed to realize green and efficient cooling for data centers and improve comprehensive energy
efficiency. A thermodynamic and carbon emission performance system model was established and compared with the basic CO, system
(Base) and a single evaporating-temperature CO, system with dedicated mechanical subcooling (DMS-SE). The results demonstrated that
the DMS-DE system had the maximum coefficient of performance ( COP) , optimal subcooling degree, and discharge pressure. Therefore,
adopting the DMS-DE can significantly increase the system COP and exergy efficiency. Compared with Base and DMS-SE, COP increased
by 14.1% and 9.0%, and the exergy efficiency increased by 13.24% and 4.31%, respectively. The life cycle carbon emissions of the
DMS-DE system were reduced by 16. 1% and 9. 3% compared with Base and DMS-SE, respectively. This study can provide a technical
reference for the highly efficient and clean operation of combined heating and cooling utilization for data center scenarios.
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