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Fig. 1 Schematic drawing of the combustion zone

of a large — sized circulating fluidized bed boiler
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Fig. 4 The calculated value of residual carbon
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impingement flow. Under the condition of a same material adding speed a single nozzle material addition and dual
nozzle material addition have no obvious influence on the overall heat and mass transfer effectiveness( drying per—
formance) and to increase the spacing between nozzles can be favorable to the heat and mass transfer process inside
the impingement flow. Key words: impingement flow heat and mass transfer intensified mechanism

temperature difference

= Influence of the Qutlet Structure of a High Density
Circulating Fluidized Bed on the Flow Characteristics Inside the Bed FAN Bao—guo ZHANG Jian—
shuai QIAO Xiaodei et al( College of Electrical and Power Engineering Taiyuan University of Science and Tech—
nology Taiyuan China Post Code: 030024) //Journal of Engineering for Thermal Energy & Power. —2013 28(5) .

—-487 ~ 491

On a ¢0.205 m x7 m high density circulating fluidized bed cold-state test rig studied was the influence of three
types of outlet structure( C type smooth outlet L type and T type abrupt change outlet) on the main bed axial parti—
cle concentration distribution under different circulating flow rates and apparent air speeds respectively. The high
density circulation research work was mainly performed on the C type outlet with the maximum circulating flow rate
Gs being 220 kg/( m® * s) and the particle concentration in the area of the bottom below 3 m being greater than
0. 1. The test results show that the C type outlet can make the particle concentration inside the bed assume an expo-
nential attenuation law and the L and T type outlet can both exercise their influence on the axial particle concentra—
tion distribution in the whole bed height. The concentration enhancement effectiveness of the T type outlet is better
than that of L type and a local concentration enhancement phenomenon emerges in the zone 2 meters away from the
centerline of the outlet. Key words: high density circulating fluidized bed circulating flow rate outlet structure

particle concentration

EKF CFB = Application of the Extended Kalman Filtering Technology in the
Estimation of the Residual Carbon Content of a CFB Boiler GAO Ming-ming LIU Jizhen NIU Yu-
guang( Beijing City Key Laboratory on Industrial Process Measurement and Control Innovative Technologies and Sys—
tems National Key Laboratory on New Energy Source Electric Power Systems North China University of Electric
Power Beijing China Post Code: 102206) WU Yu-ping( Sichuan Baima Circulating Fluidized Bed Demonstration
Power Plant Co. Ltd. Neijiang China Post Code: 641000) //Journal of Engineering for Thermal Energy & Power.

~2013 28(5). -492 ~496
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In the light of the problem that it has no way to directly measure the residual carbon content of a circulating fluid—
ized bed boiler presented was a method for indirectly measuring the residual carbon content by using the information
about the air quantity and coal quantity which can be easily measured. First through an analysis of the mechanism

established was a model governing the dynamic mechanism of the residual carbon content capable of realtime re—
flecting the combustion conditions inside the furnace. Then based on the generalized Kalman filtering theory an in—
formation fusion algorithm was determined and the coal quantity and total air quantity fed were used to accurately
calculate the residual carbon content inside the furnace. Finally a test verification was performed on a 300 MW unit
in a power plant and a contrast of the heat quantity bed temperature and oxygen quantity thus calculated according
to the residual carbon content with the real values showed that the error does not exceed 2% when the load changes
in the range from 95% to 65% proving that the residual carbon content in a circulating fluidized bed boiler can be
accurately predicted by using the generalized Kalman information fusion method. Key words: circulating fluidized

bed boiler generalized Kalman filtering residual carbon content mechanism model heat quantity

CFB = Energy-saving Analysis of a CFB boiler with the Waste Heat Re—
covered from the Exhaust Gases ZHAO Bin ZHANG Lu-tao ( College of Metallurgy and Energy Source
Hebei United University Tangshan China Post Code: 063009) LU Tai YAN Chen-shuai( College of Energy Source
and Power Engineering Northeast University of Electric Power Jilin China Post Code: 132012) //Journal of Engi—

neering for Thermal Energy & Power. —2013 28(5) . —497 ~501

Presented was a CFB boiler system( referred to as RGCFB for short) for recovering the low temperature flue gas
waste heat by utilizing a separation type heat pipe air preheater and established was a model for calculating the flue
gas and air resistance fan power consumption rate and net efficiency. On the basis of the operating parameters of
No. 1 CFB boiler in Jingyu power plant a contrast and analysis were performed of the thermal efficiency and net ef-
ficiency of the CFB and RGCFB boiler under four operating conditions. The research results show that the thermal
efficiency of the RGCFB boiler is 1. 28 to 2. 23 percentagepoints higher than that of the CFB boiler and the net effi—
ciency is 0.51 to 1. 18 percentage points higher than that of the CFB boiler. Finally the factors influencing the net
efficiency of the RGCFB boiler were analyzed and the fact that to use the net efficiency as an index for evaluating
the operation of a boiler can effectively guide the economic operation of the boiler was pointed out. Key words:

CFB boiler exhaust gas waste heat recovery theoretical model net efficiency influencing factor

= Study of the Semi-premixed Combustion Mixed Charac—



