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Abstract

This paper systematically examines the core structural features and optimized operational methods of W-type boilers in thermal power
plants. It begins with an overview of the boiler’s fundamental components, including overall layout, combustion system, and heat
exchange surface arrangement, followed by an in-depth analysis of key components such as burners, water walls, and superheaters.
This foundational analysis establishes the basis for understanding the operational mechanisms. The study further explores combustion
and heat transfer characteristics, steam-water system parameters, and common operational challenges during boiler operation.
The research holds significant engineering application value. Additionally, it proposes specific operational improvement strategies
focusing on combustion regulation, parameter control, and safety-economic coordination. The findings aim to provide theoretical
references for achieving efficient, safe, and economical operation of W-type boilers.
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