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Abstract

This article focuses on energy-saving technologies for thermal power engineering in thermal power plants. Based on the core
position of energy supply in China’s thermal power plants and the dual needs of energy conservation, consumption reduction, and
environmental protection, the article systematically analyzes the energy conversion principle of thermal power engineering and key
loss links such as exhaust, heat dissipation, and condensation. By sorting out four practical energy-saving technologies including
advanced frequency regulation, efficient waste heat recovery, precise condensation, and innovative combustion, combined with
typical renovation cases of large, medium, and small thermal power plants, the economic and environmental benefits of technology
application are quantitatively analyzed. At the same time, the challenges faced by the industry such as technological bottlenecks
and cost pressures were discussed, and future development directions such as intelligence and cascade utilization were forecasted,
providing theoretical and practical references for thermal power plants to achieve green transformation and support the “dual carbon”
goal through technological innovation.
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