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BFG/Coal = Thermal Efficiency Modeling of a BFG( Blast
Furnace Gas) /Coal Blended Combustion Boiler Driven by Data and Its Optimized Operation
WANG Jian-guo CHENG Huadi XIAO Qian-ping MA Shi-wei ( Shanghai Key Laboratory on Power Plant Automa-
tion Technology College of Electromechanical Engineering and Automation Shanghai University Shanghai China

Post Code: 200072) //Journal of Engineering for Thermal Energy & Power. —2014 29(5) . —544 - 548

Based on the practical data for operation put forward was tactics for thermal efficiency modeling of a blended com—
bustion boiler driven by data and its optimized operations. Firstly the process input variables were converted into
three derivative variables of physical statistical significance. Then the non-negative garrote ( NNG) variable selec—
tive algorithm and the self-regressive integral moving average ( ARIMA) correction algorithm were introduced and a
self-adaptive modeling method was given. Finally the tactics for optimizing the operation of blended combustion
boilers based on the model in question was put forward and used for optimization of operation of boilers. It has been
found that the blended combustion boilers using the tactics for optimizing the operation based on the model enjoy a
relatively big energy-saving space and the average increase of the thermal efficiency is 0.32% . Key Words: multi—

fuel boiler thermal efficiency non-negative garrote ( NNG) variable selection data driving

DBEL W = Design of the OFA ( Overfired Air) Spout of a DBEL( Doosan
Babcock Energy Limited ) Type W-shaped Flame Boiler HAN Haiyan LIU Peng-yuan ( Huadian E-
lectric Power Science Research Institute Hangzhou China Post Code: 310030) LI Tong-ce ( Guizhou Wujiang Hy-
dropower Development Co. Litd. Guiyang China Post Code: 550002) REN Xiao-han ( National Key Laboratory on
Coalfired Pollutant Emissions Reduction Engineering College of Energy Science and Engineering Harbin Institute
of Technology Harbin China Post Code: 150001) //Journal of Engineering for Thermal Energy & Power. —2014

29(5) . —548 —553

The W-shaped flame boiler technology developed by Doosan Babcock Co. Ltd. makes it impossible to set up a sepa—
rate regulation device to regulate the swirling intensity at the OFA spout forming an once-through flow inside and
swirling flow outside due to the restriction of such factors as the structure of the boilers and the location of the air
box and in such a case a higher requirement is set for the design of the structure of the OFA spout. By utilizing the
cold-state modeling test and the CFD numerical simulation software the authors obtained the resistance and flow
characteristics of the OFA spout making the OFA to match with the thermal process of the boilers and realize the
aim of enclosing the mainstream flue gases and securing the combustion efficiency. The application results show that

when the inclusive angle of the blades and the axial line is 25° to 30° the rotating momentum torque of the jet flow



