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Analysis of Optimal Excess Air Ratio Under Ultra Low Load Conditions
LUO Cong, LIU Xinping
(Automation Department, North China Electric Power University, Baoding 071003, China)

Abstract; [ Introduction | In order to analyze the influence of excess air coefficient on the combustion stability of the furnace under
the ultra-low load operation conditions of the thermal power unit, the unit is better guided to participate in peak shaving. [ Method ]
In this paper, through in-depth analysis of boiler operation and heat transfer mechanism in the furnace, the combustion temperature of
the furnace was characterized by the outlet temperature of the furnace, and as the index of combustion stability, the furnace exit
smoke temperature model was built in MATLAB/SIMULINK. Taking a 300 MW thermal power generating unit as an example, the
paper first selected several typical operating conditions. Then the similarity solving method was used to calculate the furnace exit
smoke temperature and compare with the design data given by the boiler manufacturer. Finally the test calculation method was basical-
ly correct and then substituted into ultra-low load operation parameters which calculated the furnace exit smoke temperature corre-
sponding to different excess air coefficients under deep peaking conditions. [ Result]The simulation results show that the model calcu-
lates the furnace temperature and the design data given by the boiler manufacturer. The calculation error is less than +15°C, and the
calculation method is basically correct. It can be applied to the calculation of ultra-low load conditions. [ Conclusion ] As the load is
reduced, the optimum excess air ratio that maximizes the flue gas temperature at the exit of the furnace is gradually increased. There-
fore, under the condition of ultra-low load operation, the excess air coefficient can be appropriately increased within a certain range to
increase the flue temperature of the furnace outlet, thereby improving the stability of the combustion of the boiler, and when the ex-
cess air ratio is less than 2. 0, the value is higher, the temperature is higher.
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Tab. 2 The basic parameters of the boiler
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Fig. 1 Furnace temperature comparison
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Fig. 2 Furnace exit smoke temperature calculation model
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coefficient under normal load conditions
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