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= Research on the Real-time Prediction of the Fouling Resistance of a Waste
Heat Boiler] . ]/ FENG Dian-yi, FAN Jia (College of Mechanical Engineering and Automation, Liaoning University
of Technology, Jinzhou, Chima, Post Code: 120001 ), SUN Shou-ren (Jinzhou Petochemical Corporation, Jinzhou, China,
Post Code: 121000)// Journal of Engineering for Thermal Energy &Power.— 2009,24(2).— 196 ~ 19

Analyzed was the use of a heat transfer coefficient method-based fouling resistance prediction model for the real-time mon-
ttoring of the fouling resistance of a synthetic ammonia waste-heat hoiler. It has been found that within the allowable varia-
tion range of operating parameters, the theoretical error of the model in question is around 36 %5, and the total prediction
error, about 48 % if the measurement error is taken into account. The model was improved after correcting the error result-
ing fom a change of the convection heat transfer resistance.A fouling resistance real-time monitoring device was designed
based on the improved model. Practical applications show that in the case of the fouling themal resistance reaching its de-
sign value, the prediction error is less than 15%), thus making it possible to eliminate the theoretical error of the model
mentioned earlier and meet engineering accuracy requirements. Key words: waste heat boiler, fouling resistance, predic-

tion model, real-time monitoring

NO = Optimization Study of Low NO, Combustion in a Tangentially and
Corner-fired Coal-burning Boiler] ., ]/ ZHOU Jianxin, QIU Xiao—~zhi, SI Feng-qi. et al (College of Energy Source
and Environment, Southeast University, Nanjing, China, Post Code: 210096) // Journal of Engineering for Thermal Energy
&Power. — 2009, 24(2). —200 ~204

By making use of the test data of boiler combustion characteristics, established was a model for NOx emissions of a tan-
gentially and comer-fired coal-burning boiler based on supportive vector regressions (SVR). Though a training and verifi-
cation and after a comparison with neutral network models, it has been found that the SVR-based model is more suitable
for small specimen learning as the number of hot-state test conditions of the boiler is relatively small. The accuracy of the
model can meet the practical requirements of engineering pwjects, thus making it possible to predict more accurately the
NO x emission characteristics of an utility boiler under different operating conditions.On the basis of establishing the mod-

el mentioned earlier, in combination with the geretic algorithm for an overall optimization search and with the operating
and regulating parameters of the boiler serving as independent variables of the optimization target function, an optimization
search was perfored of NO y emissions, and the optimal operating parameters were obtained under a concrete operating

condition. Key words: combustion, nitrogen oxide, supportive veclor machine, regression, genetic algorithm

CFB =Influence of Secondary Air Distribution on the Gas-solid
Mixing and Combustion Condition in a CFB (Circulating Fluidized Bed) Boiler Furnacd ., |/WANG Zheng-
yang, QIN Ming, SUN Shao-zeng, et al (College of Energy Science and Engineering, Harbin Institute of Technology,
Harbin, China, Post Code: 150001)/ / Journal of Engineering for Thermal Energy &Power. — 2009, 24(2). —205 ~210

For a CFB (circulating fluidized bed) boiler, its total air quantity is usually divided into a primary air flov and a sec-
ondary one to facilitate the control of combustion process, while for a large-sized CFB boiler, the secondary air flow is fur-
ther divided into several layers along the furnace height and distributed on the four sidewalls of the furnace to strengthen
combustion process control. First, the authors have described the 1ole played by a transverse secondary-air jet flow in pro-
moting the gas-solid mixing and coal combustion in the CFB boiler. Then, thiough an experiment performed on a CFB boil-
er buming low volatile coals, the influence of in-furnace flow field on the secondary air distribution in the furnace of the
boiler under various air supply modes was analyzed. On this basis, the influence of different air distribution modes of the
secondary air on the coal burn-off and in-furmnace temperature field was also investigated. The test esults show that

through an optimization of the secondary air, the, in-furnace gas=solid mixing, can be strengthened, and the diffusion of gas



