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Abstract: [Objective] Under the background of China’s “dual-carbon” strategy, the efficient and stable operation
of coal-fired power station boilers is crucial for peak shaving of the power grid, and temperature field monitoring
is one of the keys to ensuring the safe and efficient operation of boilers. Addressing challenges such as decreased
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combustion stability, severe load fluctuations, and temperature field reconstruction under deep peak shaving
conditions, this study focuses on the precise detection of cross-sectional temperature fields in opposed-fired boilers.
A dual-band furnace temperature field reconstruction system that integrates the inverse Monte Carlo method with
the Tikhonov regularization algorithm is proposed. [Methods] This system innovatively incorporates wireless
detectors, breaking through the limitations of conventional wired devices that are difficult to route in complex boiler
spaces, and providing hardware support for real-time monitoring under deep peak shaving conditions. On-site
furnace tests conducted under multi-load conditions (25%, 33%, and 66% load) of a 630 MW opposed-fired boiler
revealed that there were significant differences in temperature fields between deep peak shaving and conventional
operation. [Results] At low loads in the main combustion zone, the high-temperature center deviates from the
geometric center (towards the left and front walls), while at high loads, it tends to be evenly distributed. The high-
temperature zone in the burnout zone is concentrated near the walls of the front and rear sections. At low loads,
there is a significant difference in the area of the high-temperature zones on the front and rear walls, indicating poor
combustion uniformity. Meanwhile, extinction coefficient analysis further indicates that the burnout zone
(0.91~0.94) is significantly higher than the main combustion zone (0.26~0.51), verifying the differences in flame
radiation characteristics between deep peak shaving and conventional operation. [Conclusion] Through
collaborative analysis of algorithm optimization, hardware innovation, and the structural characteristics of opposed-
fired boilers, a high-precision temperature field monitoring system has been constructed, providing key data support
and engineering pathways for combustion state diagnosis, operation optimization, and safety regulation under deep
peak shaving conditions. This has important practical value for the deep peak shaving operation of coal-fired boilers.
Key words: furnace temperature field; radiation thermometry; flame images; combustion monitoring; deep peak
shaving
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Tab.1 Comparison between the calculated temperature and
the set temperature of the blackbody furnace

BB IRELIK THEREK RS RZEY% xR ZEIK
1073 1088 1.38 15
1113 1120 0.59 7
1153 1155 0.19 2
1193 1193 0.02 0
1233 1230 0.22 3
1273 1268 0.44 6
1313 1306 0.54 7
1353 1345 0.62 8
1393 1382 0.77 11
1433 1420 0.93 13
1473 1461 0.86 13
1513 1503 0.68 10
1553 1550 0.20 3
1593 1584 0.56 9
1633 1631 0.16 3
1673 1672 0.07 1
1713 1719 0.35 6
1753 1765 0.65 11
1793 1807 0.77 14
1833 1854 1.13 21
1873 1899 1.37 26
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Tab.2 Radiation parameters of the main combustion zone
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Tab.3 Radiation parameters of the burnout zone
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140 0.33 0.61 0.94
300 0.44 05 0.91
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