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Tab. 1 Setting of the operating conditions during calculation

SOFA /%
28 20 15
300 MW 1 2 3
240 MW 4 5 6
180 MW 7 8 9
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Tab. 2 Characteristic analysis of the quality of coal burnt

1% Quet ar! 1%

C, H, O a Se Mlckg™ Ay M, Vg

N

ar

39.35 2.71 8.60 0.46 0.36 14.22 23.62 24.90 38.79
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Fig. 1 Schematic diagram of the structure of the furnace
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Fig. 3 Grid division in the horizontal cross

section in the zone of the main burners
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Fig. 2 Schematic diagram of the arrangement

of the spouts of the main burners
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Fig.4 Curves of the average temperature in the horizontal cross section of the furnace changing with

the furnace height under various operating conditions
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Fig.5 Curves of the average oxygen concentration in the horizontal cross section of the furnace changing

with the furnace height under various operating conditions
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Fig. 6 Curves of the average CO concentration in the horizontal cross section of the furnance changing with

the furnace height under various operating conditions
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Fig. 7 Curves of the average NO, concentration in the horizontal cross section of the furnace changing

with the furnace height under various operating conditions
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Tab. 3 Contrast of the calculated values and test
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Fig. 8 Curves of the main parameters of the flue gases from the outlet of the furnace changing with the

SOFA air ratio under various operating conditions
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600 MW “W” = Experimental Study of the Dis—
tribution of the Wall Temperature and Heat Load on Optimized Inner Threaded Tubes in a 600 MW Su-
percritical “W ”-shaped Flame Boiler CHEN Yi-ping YU Peng-Heng ( Academy of Sciences Hunan Pro—
vincial Electric Power Corporation Changsha China Post Code: 410007) PAN Ting ( Babcock and Wilcox Beijing
Boiler Co. Ltd. Beijing China Post Code: 100043) //Journal of Engineering for Thermal Energy & Power.

~2014 29(4). —402 -408

Through designing and installing a device to measure the temperature on the inside and outside tube wall of the wa—
ter wall and that of the fluid working medium in a supercritical “W”shaped flame boiler obtained were such oper—
ating data of a real boiler as the tube wall temperature in-tube working medium temperature of the optimized verti—
cal water walls and the heat load distribution on the cross section of the furnace at the typical loads. The test and
research results show that in the process of a transition from a subcritical state to a supercritical state of the unit the
temperature on the inside and outside tube wall of the water wall and that of the working medium in the tubes will
assume a drastic changing state. At a supercritical load the heat exchange of the inside tube wall with the working
medium will obviously become weakened. The safety of the water wall will depend on the heat exchange of the in—
side tube wall with the working medium. The temperature difference between the inside tube wall and outside one
and that between the inner tube wall and the working medium will all exhibit a distribution being high in the middle
and low at both sides along the width and depth direction of the furnace. The temperature on the outside tube wall
of the water wall facing the flame will be greatly lower than the design value thus the water wall having a relatively
large safety allowance and the real heat load distribution on the cross section of the furnace being between the two
design heat load values. Key Words: supercritical “W ”—shaped flame boiler optimized inner threaded tube wall

temperature heat load

SOFA NO, = Analysis of the Influence of the Variable SOFA Air
Ratio on Low NO, Combustion Characteristics LU Tai YAN Chen-shuai YU Hai-yang ( College of En—
ergy Source and Power Engineering Northeast University of Electric Power Jilin China Post Code: 132012) LU
Kun ( Huadian Academy of Electric Power Sciences Hangzhou China Post Code: 310030) //Journal of Engineering

for Thermal Energy & Power. —2014 29(4). -409 -414

The SOFA air ratio is regarded as the key factor to lower the NO,, emissions concentration by using the OFA tech—
nology. By using the software Fluent a numerical calculation of the inHurnace combustion process in a 300 MW
tangentiallyfired boiler using the stereo—staged low nitrogen combustion technology was performed during which the
variation curves showing the average temperature concentrations of constituents and NO, emissions concentration in

a horizontal section in the furnace under nine operating conditions at the SOFA air ratios of 28% 20% and 15% at
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the load of 300 MW 240 MW and 180 MW respectively were obtained and a detailed analysis was performed. The
calculation results show that with an increase of the SOFA air ratio both the temperature and average oxygen con—
centration in the main combustion zone will somewhat decrease the average CO concentration will increase and the
NO,, concentration will also decrease and at the same time the burn-eut rate of the pulverized coal particles will
somehow decrease. The analytic results can offer certain theoretical reference for boiler units to use rational SOFA
air ratios operating at different loads to realize an environmental protection and economic operation. Key Words:

SOFA air ratio tangential stereostaged combustion NO, numerical simulation

SCR = Numerical Simulation of the Denitrification
Performance of the Commercial SCR ( Selective Catalytic Reduction) Catalyst Under the Condition of Heat
Accumulation Type Heat Exchange TIAN Zhong—un JIN Shi-ping LIU ZhengHie HUANG Su-yi ( Col-
lege of Energy Source and Power Engineering Central China University of Science and Technology Wuhan China

Post Code: 430074) //Journal of Engineering for Thermal Energy & Power. —2014 29(4). -415-419

To further reduce the NO,, produced in the process of high temperature air combustion the honeycomb selective cat—
alytic reduction catalyst was put into the heat accumulation chamber of a HiTAC system and a one-dimensional
mathematical model for heat accumulation type heat exchange and NO,, catalytic reduction was established of which
the reactant adsorption and reaction process complied with the Eley-Rideal mechanism and a numerical simulation
study of the denitrification performance of the catalyst in the unsteady state was conducted. It has been found that
the corresponding values to the reaction speed constant and the residence time—the variation range of the reciprocal
of the speed will increase with an elapse of the direction changing time the gas speed will assume an entirely linear
change with the air speed the NO concentration at the outlet will exhibit a periodical change the NO conversion rate
will increase with an elapse of the direction changing time and decrease with an increase of the air speed. Key
Words: high temperature air combustion ( HITAC) selective catalytic reduction ( SCR) heat accumulation type

heat exchange numerical simulation denitrification performance

= Analysis of the Migration Characteristics of the Heat and
Mass on the Capillary Curved Evaporation Liquid Surface in the Process of Evaporation of a Nano-fluid
LIN Jun CHEN Wei ( College of Merchant Marine Shanghai Maritime University Shanghai China Post

Code: 201306) //Journal of Engineering for Thermal Energy & Power. —2014 29(4). -420 -426

By using a model for heat and mass transfer in the film evaporation zone on the capillary curved liquid surface based

on the augmented Yang Laplace equation numerically analyzed was the influence of the superheating degree and



