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Analysis of the Mechanism of Suppression of Heat Transfer
Degradation in the Inner Thread Structure of Water Wall
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Abstract

This paper provides a comprehensive analysis of the structural and flow characteristics of internal thread tubes, delving into their
core mechanisms for mitigating heat transfer deterioration. The study focuses on three critical aspects: enhancing fluid turbulence
and mixing, suppressing steam film formation and progression, and optimizing wall temperature distribution. It also evaluates the
sensitivity of different structural parameters to suppression effectiveness. Based on this mechanistic analysis, the paper proposes
selection guidelines, design optimization principles, and future research directions for internal thread tubes in supercritical boilers,
providing theoretical support for the safe design and efficient operation of water wall systems in supercritical and ultra-supercritical
boilers. By intensifying turbulence, inhibiting steam film formation, and optimizing temperature distribution, internal thread tubes
serve as a key technical safeguard for the safe and efficient operation of supercritical boilers.
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