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Abstract

Thermal power plants generate substantial waste heat during power generation. Efficient recovery and utilization of this waste
heat are crucial for enhancing unit energy efficiency and reducing energy consumption per unit. As a critical component of thermal
systems, the circulating water system not only performs cooling and heat transfer functions but also serves as an important platform
for waste heat recovery. Under the pressure of energy conservation, emission reduction, and low-carbon transition, deep coupling
between waste heat utilization and circulating water systems has become a key research focus. This paper reviews types of waste
heat and current utilization status in thermal power plants, analyzes energy flow characteristics in circulating water systems, and
explores coupling principles and optimization models. Through case studies, it summarizes technical pathways and achievements in
integrated operation of waste heat recovery and circulating water systems. Research demonstrates that system coupling optimization
can maximize waste heat utilization while effectively controlling circulating water energy consumption, which holds significant value
for green transformation and high-quality development of thermal power plants.
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