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Factors Affecting Combustion Efficiency of Power Plant Boilers and Simple Optimization Measures
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Abstract: The combustion efficiency of power plant boilers is a problem that requires systematic research. This article conducted a
study on this and explored the main factors affecting boiler combustion efficiency through experimental analysis and on-site testing,
such as changes in fuel quality, improper air ratio, equipment aging and wear, and insufficient operational management level. Research has
found that a 1% increase in fuel moisture can lead to a 0.3% to 0.5% decrease in boiler efficiency. For every 0.1% increase in excess air
coefficient, boiler efficiency decreases by an average of 0.6%. Equipment wear causes an efficiency decrease of approximately 0.8% for
every 10% increase in air leakage rate. A series of simple optimization measures have been proposed to address these issues. Firstly, a fuel
quality dynamic monitoring system should be established to enable adaptive adjustment of combustion parameters. Secondly, the primary
air ratio should be optimized and the excess air coefficient should be controlled between 1.15 and 1.25. Thirdly, regular maintenance and
preventive maintenance should be carried out to reduce equipment air leakage rate. Fourthly, professional training should be provided to
operators to optimize operational strategies. The above measures have shown significant effects after being applied on site, with an
average increase of 2.3% in boiler combustion efficiency and 1.8% in thermal efficiency. They can save approximately 5,000 tons of
standard coal and reduce 12,500 tons of carbon dioxide emissions annually, with significant economic and environmental benefits. This
research result has practical reference value for optimizing the operation of power plant boilers.
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