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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—
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teristics of a Reciprocal Porous Medium Heater JING Miao CHENG Le-ming ZHANG Jun—chun et al
( National Key Laboratory on Energy Source Clean Utilization Thermal Energy Engineering Research Institute Zhe—
jiang University Hangzhou China Post Code: 310027) //Journal of Engineering for Thermal Energy & Power.

-2013 28(5). —502 ~507

By using a method combining the cold-state test with the numerical simulation studied was the influence of the air—
fuel gas speed ratio fuel gas spout location and gas preheated temperature of a semi—premixed burner on the mixed
characteristics of gases in the combustion chamber. The tracer gas method was adopted during the cold-state test and
the component output model was used during the numerical simulation. It has been found that to increase the air/fu—
el gas speed ratio can make the fuel gas concentration distribution inside the burner more uniform and longitudinal
fuel gas concentration peak value will gradually shift to the wall surface of the burner with an increase of the air/fuel
gas speed ratio. The mixing effectiveness of the burner when the fuel gas spout is located before the gas flow distri—
bution device is superior to that when the fuel gas spout is located after the distribution device. To increase the air
preheating temperature can make the fuel gas concentration distribution inside the burner more uniform. Key

words: semi-premixed burner mixed characteristics

= Study of the Condensation and Heat Exchange Characteristics of
Flue Gases in a Natural Gas-fired Boiler LI Huijun PENG Wen-ping( College of Energy Power and
Mechanical Engineering North China University of Electric Power Baoding China Post Code: 071003) //Journal of

Engineering for Thermal Energy & Power. —2013 28(5) . -508 ~513

Based on the dualHilm and boundary theory with the heat and mass transfer inside the gas film layer intensified by
the pumping action being taken into consideration obtained was a correlation formula of the heat exchange coeffi—
cient of a natural gasfired boiler at the flue gas side and the deviation between the calculated value and the actual
one is within 2. 6% more approaching to the real case. At the same time with the NO, produced in the flue gases
being taken into account a model for directly determining the steam content of the flue gases according to the con—
stituents of the flue gases was presented and a model for determining the distribution of the steam content flue gas
temperature and cooling water temperature along the condensing heat exchanger tube bank by employing the heat
quantity and mass balance theory was also proposed. The model in question only requires measuring and obtaining
the temperatures of the flue gases and cooling water at both inlet and outlet and then the changes of the flue gas

temperature and cooling water temperature along the tube bank can be calculated. A comparison with the test values



