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Application of Direct Balance Method in Thermal Efficiency Calculation of
Air Pre-heater of Boiler in Thermal Power Plant

WU Erfu', ZHUO Xusheng™, CHEN Jietao"*, WANG Wei'
1. School of Electrical and Information Engineering, Wuhan Institute of Technology, Wuhan 430205, China;
2. GUO DIAN Hanchuan Power Plant Co. LTD, Hanchuan 431614, China

Abstract: According to the principle of direct balance method, this paper presents an algorithm for computing
the thermal efficiency of air pre-heater of coal-fired boiler in real time operation. First, the released heat from
flue-gas was calculated by using its temperature difference between the inlet and outlet of the pre-heater and its
volume flow rate. Then, the absorpted heat was calculated by the volume flow rate of the air flowing through the
pre-heater with temperature increment. Finally, the heat efficiency of the air pre-heater was obtained by the
ratio of the above two heat flow rates. Because the real flue-gas's volume flow rate was unknown, this paper
solved this problem via calculating the volume flow rates of dry flue-gas and water vapor produced by chemical
reaction of coal combustion, and adding the surplus air volume flow rate. After programmed with MATLAB
language, this algorithm can calculate the real-time thermal efficiency of the air pre-heater and draw its curve,
which is expected to help the technicians to monitor the operation of the air pre-heater.

Keywords: air pre-heater; heat transfer efficiency; flue-gas flow calculation; direct balance method
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Fig. 1 Heat exchange process of boiler air pre-heater
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Fig. 2 (a)Thermal efficiency curve of air
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