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Energy-saving optimization analysis of condensate recovery
in secondary circuit thermodynamic system
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Abstract

The secondary circuit thermodynamic system serves as a critical component in thermal power generation equipment such as coal-
fired and nuclear power plants. Its operational efficiency directly impacts energy consumption and economic performance of
power units. As a secondary thermal energy carrier generated during system operation, condensate contains substantial recoverable
heat. Inadequate recovery or inefficient utilization can lead to significant energy waste and economic losses. This study focuses
on condensate recovery and utilization in secondary circuit thermodynamic systems, detailing system composition, condensate
characteristics, and theoretical foundations for recovery. It analyzes current operational status and major challenges in recovery
systems, quantifies energy consumption impacts, and identifies potential energy-saving opportunities. Energy optimization solutions
are proposed from four perspectives: design principles, equipment, process flow, and control strategies. By scientifically improving
condensate recovery models, this research aims to enhance system thermodynamic efficiency, reduce energy consumption per unit of
electricity generation, and provide technical support for energy conservation and green operation of thermal power units.
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