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Tab. 1 Comparison of the structural parameters between a
600 MW class FW type and DBEL type W flame boiler
FW DBEL
DBEL( fm 56.1 56.22
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Fig. 1 Drawing of the structure of a bent blade
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Tab.2 Main parameters of a OFA spout 2.1
2
D, /mm 295 1:1
D, /mm 458
§/mm 3 o 1
BI(°) 45 40 35 30 25 p
k 1.434  1.38 1.326 1.197 1.125 2
16 20 20 24 24 P, . P P, Pa, @4 mm
H"/mm 182 166 182 164 182
20 20 20 20 20 ’
I, /mm 2.2
25°
132.9 117.3 130.1 116.5 133.7
I( ) /mm —45° o
. 121.3 95.1 91.6 69.4 65.3 > 2 >
S ) /mm pV oV, pV;
P —( =7 — +—+P
2 : 2 2 :
r/mm 93.2 84.4 93.6 832 93.7
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Fig. 3 Chart showing the relationship between
the resistance coefficient of the OFA
blade and bladeangle
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Fig. 2 Drawing of the structure of the test stand
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Fig. 4 Relationship of the rotary moment and axial °
momentum of the OFA with the angle of the blades

at a same pressure in the air box
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Fig. 6 Comparison of the test value of the axial
velocity at the outlet of the spout with the numerical

simulation result

3.3
( 1 000 Pa. 615 K)

8\ 9 o
8

A5 ORAREE @ R FAEA
Fig.5 Model for numerically calculating

the OFA spout
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Fig. 7 Comparison of the test value of the tangential
velocity at the outlet of the spout with the

numerical simulation result
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Fig. 8 Changes in the axial momentum of the OFA
at the outlet of the spout along the incidence depth

direction at various angles of the blade
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Fig. 9 Changes in the rotary moment of the OFA at

the outlet of the spout along the incidence depth

direction at various angles of the blade
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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
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at the outlet of the OFA spout will attenuate relatively slow and the rotating kinetic energy can be effectively trans—
ferred to the furnace center thus making the combustible substances and air thereto sufficiently mixed and ensuring

a burn-eut degree. Key Words: W-shaped flame boiler OFA spout experimental study numerical simulation

NO, = Study of the Influence of the Particle Diameter on the Pre-
cipitation of NO,. from the Coal Bed of a Laminar Combustion Boiler DU Haidiang ZHANG Pin

LUO Yong-hao CAO Yang( Thermal Energy Engineering Research Institute Shanghai Jiaotong University Shang-

hai China Post Code: 200240) //Journal of Engineering for Thermal Energy & Power. —2014 29(5) . —554 - 560

To investigate the influence of the coal particle diameter on the precipitation of NO, from the coal bed of a laminar
combustion boiler a series of combustion test of different coal ranks at various particle diameters (5 to 10 mm and
12 to 20 mm) was carried out on a laminar combustion monoblock test stand. During the test the NO, concentration
on the surface of the coal bed and O, CO, CO and H, concentration were tested and the influence of the particle
diameter on the combustion characteristics of the laminar combustion boiler and its NO, precipitation characteristics
as well as the influence of CO on the NO, precipitation characteristics were contrasted and analyzed. It has been
found that the NO, concentration along the direction of the chain grate features a dual-peak distribution and the first
peak value is bigger than the second one. During the initial combustion time period the volatile nitrogen was oxi—
dized to form a great quantity of NO, and the coal particles in small diameters delayed the combustion time duration
while the diffusion coefficient of the ash bed formed by the coal particles in big diameters was smaller. Therefore fe—
wer NO, was separated out in the earlier stage of the combustion however more NO, was precipitated in the latter
stage. The CO and NO,, on the coal bed enjoyed a very good correlation and the peak value of CO concentration cor—
responded to the valley value of NO, concentration. CO intensified the heterogeneous reduction reaction of coke and

NO. Key Words: laminar combustion boiler NO, particle diameter experimental study

0, = Study of the Gasification Characteristics of Solid Fuels in O, Atmos—
phere ZHU Lin FAN Jun-ming ( College of Chemistry and Chemical Engineering Southwest Petroleum U-
niversity Chengdu China Post Code: 610500) //Journal of Engineering for Thermal Energy & Power. —2014 29

(5). -561 566

Based on the Gibbs free energy minimization theory and Van Krevelen coordinates studied were the gasification
characteristics of various solid fuels in the oxygen atmosphere when the fuels were fully gasified. It has been found

that when the solid fuels are fully gasified the variation ranges of CO CO, H, and H,0 mole fraction are 0.4 to



