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Fig. 1 Various arrangement modes of the heating
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Fig.2 General layout of a 300 MW CFB boiler
( externally equipped with a heat exchanger)
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Fig. 3 General layout of a 300 MW CFB boiler

( externally equipped with no heat exchanger)
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Fig. 4 Schematic diagram of the steam extracted
from the HP cylinder of a 300 MW steam turbine

in a power plant
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Tab. 1 Reheat steam flow rate

SUB - P SUB -E SUP -P

( BMCR) /% 69 8 94 71 83 96 100

/t+h™! 582 687 854 498 631 766 991
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Fig.5 Heat matching of a 300 MW CFB
boiler externally provided with a heat exchanger

serving as the heating surface
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Fig. 6 Heat matching of a 300 MW CFB
boiler externally provided with a heat exchanger

serving as the heating surface
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Fig. 7 Heat matching of a 300 MW CFB boiler
externally provided with no heat exchanger

serving as the heating surface
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Fig. 8 Heat matching of a 300 MW CFB boiler

externally provided with no heat exchanger
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Fig. 11 Heat distribution of a 300 MW

subcritical boiler
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By using the numerical simulation method reviewed was the influence of the root air on the air flow characteristics
of a fuel oil swirling burner thus designed under the supercharging condition. By analyzing the corresponding retur—
ning flow zone distribution velocity distribution and resistance characteristics etc. in various flow areas for the root
air the authors concluded that for the swirling burner under discussion the influence of the root air on the super—
charged air flow characteristics mainly reflects the magnitude of the air quantity passing through the root i. e. the o—
pening area of the combustion stabilizer and is irrelevant to the mode for drilling holes and the diameter of a single
hole. Among them the ratio of the area of the holes and the surface area of the combustion stabilizer f/F =0. 18 was
regarded as the optimum parameter. The axial speed distribution on various representative sections corresponding to
the various areas of the flow path for the root air all assumed a shape of " M" while the tangential speed distribution
took a shape of "N". When {/F =0 the location of the stagnation point in the central returning flow zone lagged be—
hind by 0. 17 as compared with those when {/F =0. 18 and {/F =0.36. When {/F =0. 54 there existed no stagna-
tion point in the central returning flow zone. The resistance loss occurred during the air flowing through the locations
of the blades and the combustion stabilizer occupied a highest proportion of the total resistance loss. Both the total
flow resistance and the area of the flow path for the root air assumed a monotone descending linear relationship. The
relative error of the resistance coefficient between the calculated value and the test one was invariably lower than
2% further proving that the calculation model thus chosen is rational. Key words: root air returning flow zone ve—

locity distribution resistance characteristics

CFB = Study of the Thermal Matching Characteristics of the Heating
Surfaces of a Large-sized CFB ( Circulating Fluidized Bed) Boiler WU Hai-bo WANG Jun LIAO
Hai-yan ( Shenhua Guohua ( Beijing) Electric Power Research Institute Co. Ltd. Beijing China Post Code:
100025) ZHANG Man ( Department of Engineering for Thermal Energy Tsinghua University Beijing China Post
Code: 100049) //Journal of Engineering for Thermal Energy & Power. — 2014 29(3) . —303 -308

In the light of the thermal matching of three boilers studied were the thermal matching of the working medium side
and the flue gas side of a 300 MWe subcritical CFB boiler in two different heating surface arrangement modes and
that of a 350 MWe supercritical CFB boiler and quantitatively analyzed was the law governing the influence of chan—
ges in the steam parameters on the distribution of heat absorbed by various heating surfaces at various levels of the
boilers. For a 350 MW CFB boiler the proportion of heat absorbed during the evaporation process of feedwater is a—
round 21% that during the superheating process about 61% and that during the reheating process approximately
18% . It has been found that changes in steam parameters have a very big influence on the distribution of heat ab—

sorbed by various heating surfaces at various levels thus proper arrangement of these heating surfaces becomes the
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key to the capacity expansion of the boiler. Key words: circulating fluidized bed large-sized orientation heating

surface thermal matching

= Study of the Methods for Quantitatively Diagnosing the Inner
Leakage Flow Rate of a Steam Trap LIU Yang LI Lu—ping LIU Gong<hun HUANG Zhang—un ( Col-
lege of Energy Source and Power Engineering Changsha University of Science and Technology Changsha China
Post Code: 410014) KONG Hua-shan DENG You-cheng ( Hunan Hongyuan High Pressure Valve Co. Lid.
Zhuzhou China Post Code: 412100) //Journal of Engineering for Thermal Energy & Power. —2014 29(3) . —309

-314

Through a simulation calculation of the leakage flow rate of a valve the authors obtained the variation law governing
the changes of the tube wall temperature characteristic parameter of the drainage pipeline before the valve with the
parameters of the working medium leaked leakage flow rate inner diameter of the tubes tube wall thickness insula—
tion layer thickness and ambient temperature. Calculated by using a linear regression model the authors also ob—
tained a quantitative correlation formula between the tube wall temperature and the leakage flow rate at the point un—
der discussion. In combination with the quantitative correlation formula the authors also formulated a standard for
quantitatively diagnosing the inner leakage flow rate of a valve and checked by using the test data published by the
literature. The test results show that the correlation formula has sufficient accuracy and can be used for diagnosing
any inner leakage fault of a steam trap. Key words: leakage flow rate tube wall temperature least square method

quantitative correlation formula

FLUENT = Improvement of the Numerical Model for Determining
the Carbon Content of Flying Ash During Combustion of Pulverized Coal Contained in the Software Fluent

CHEN Shi-he ZHU Ya-ging LUO Jia ( Guangdong Power Grid Corporation Academy of Electric Power
Sciences Guangzhou China Post Code: 510080) JI Junie ( Shanghai Kaili Research and Development Center
Shanghai China Post Code: 201206) //Journal of Engineering for Thermal Energy & Power. — 2014 29(3).

-315 -319

To enhance the precision predicting the carbon content of flying ash from a pulverized coalfired boiler in a power
plant by using the software Fluent deducted was the core shrinkage model for coke with the dispersion resistance in
the ash layer being taken into account and improved was the coke combustion model contained in the software Flu—
ent by itself based on the " multiple surface reaction" framework provided by the software Fluent and in combination

with the user defined function technology. On this basis the self-contained and improved combustion model for coke



