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Establishment of Virtual Coal Database for Online Calculation
of Thermal Efficiency of Coal-Fired Boilers
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Abstract: The practicability and operability of online calculating model of boiler efficiency is highly
dependent on the composition and type of fuel. In order to reduce the complexity and diversity of coal
quality, the analysis error of on-site coal quality and the influence of the inaccuracy of artificial offline
input parameters on the boiler thermal efficiency online calculating, a virtual coal quality database
which can be used for online calculation of thermal efficiency of coal-fired boiler was proposed.
Through the linear regression of the compositions, sources, and types of coal commonly used in
industrial boilers and the use of mathematical algorithms such as statistical analysis and cluster analysis,
a virtual coal quality database was constructed. In order to verify the applicability of the coal quality
database, the calculated calorific value of the coal was compared and analyzed with the help of the

neural network algorithm. The results show that the error is within the measurement error range of the
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industrial coal. The built coal-fired database can effectively realize the online calculation of the thermal

efficiency of the boiler when is operating under variable conditions.

Keywords: coal quality database; calorific value of coal; industrial boiler; thermal efficiency; cluster

computing methods ; neural network
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Tab.1 Classification standards for coal in industrial boilers
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Tab.2 Coal quality parameters in some areas
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Fig.1 Flow chart of coal database establishment
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Fig.2 Scatter plots of water and ash
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Tab.3 Boiler thermal efficiency of different coal types under
the same working condition
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