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Design and Performance Analysis of Serpentine Tube Steam Generators
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[Abstract] Against the backdrop of global low—carbon development and the "dual carbon" goals, the research
and development of nuclear energy systems for industrial steam supply has become crucial. As the core
equipment in such systems, steam generators 'reliability and efficiency have garnered significant attention. This
paper compares the technical and economic advantages of U—tube steam generators with serpentine tube steam
generators, highlighting the latter's superior performance in thermal shock resistance , load responsiveness, service
life, and cost—eftectiveness. Additionally, it provides a detailed design framework for serpentine tube steam
generators, covering structural layout, subcooling zone configuration, material selection, steam dehumidification
systems, and condensate tank design. Key design challenges and corresponding solutions are analyzed to ofter
insights for further R&D and practical applications of serpentine tube steam generators.
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