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Fig. 1 Schematic drawing of a swirling burner model
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Fig. 2 Schematic diagram of a geometric

model and its grid generation
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Tab. 1 Operating conditions under calculation
/kg *m™? 2.42
/°C 160
/m* .57 2.982
/m* « 57! 1.01 x10°
/MPa 0.303
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(P=0.101
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Fig. 3 Contrast of the boundary in the

central return flow zone

(
) (2.4.6 8 mm)
f/F 0.18
4
8 mm
0.18,
A4 FRRBFILAZRETAE

Fig. 4 Development view of the opening arrangement

of the combustion stabilizer
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Fig. 6 Relationship between the area of the
air flow path at the root and that of the

central return flow zone
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Fig. 8 Axial velocity distribution
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Fig. 7 Relationship between the area of the

air flow path at the root and the diffusion

angle of the air flow
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Fig. 9 Tangential velocity distribution
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Fig. 10 Relationship between the area of the

air flow path at the root and the non — uniform
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Fig. 11 Resistance distribution
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Fig. 12 Relationship between the area of the air

flow path at the root and the flow resistance
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Tab. 2 Contrast of the drag coefficients

f/F 0 0.18 0.36 0.54
I4 2.91 2.92 2.89 2.81
I4 2.96 2.96 2.93 2.85
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Baotou China Post Code: 014010) //Journal of Engineering for Thermal Energy & Power. — 2014 29(3) . -284

-289

With the laminar flow premixed flame of liquefied gas serving as the object of study set up was a combustion test rig
with an electromagnetic field being applied at both sides of the flame to determine the intensity of the field measure
the combustion temperature of the laminar flow premixed flame in the electromagnetic field and NO, concentration
and analyze the laminar flow premixed flame combustion characteristics at various intensities in the magnetic field
and production characteristics of NO,. It has been found that under the action of the electromagnetic field the flame
temperature will rise the flame diameter will slightly increase its height will somewhat decrease and at the same
time the electromagnetic field will reduce the possibility of N HCN and CN etc. ion and ion groups in the flame to
collide with oxygen resulting in a decline of NO, concentration maximally reduced by 2.998 mg/m’. Key words:

premixed flame laminar flow combustion electromagnetic field thermal type NO,

= Non-linear Analysis and Control of the Model for Ultra-super—
critical Units ZHU Ya-gqing CHEN Shi-he ( Academy of Electric Power Sciences Guangdong Power Grid
Company Guangzhou China Post Code: 510080) ZHANG Man ZENG De-iang ( North China University of Elec—
tric Power Beijing China Post Code: 102206) //Journal of Engineering for Thermal Energy & Power. — 2014 29
(3). —290 -296

To realize the stable operation of large-sized ultra-supercritical units in a wide range at a variable load adopted was
a conception of the clearance measure. On this basis the nondinear characteristics of a model for 1 000 MW ultra—
supercritical units with three inputs and three outputs were analyzed. Bu adopting the K-mean clustering algorithm

the division of loads of the unit and the selection of its typical operating points were accomplished. By employing the
small deviation linearization method the linear models at each typical operating point were obtained and then based
on the Hoo loop formation the corresponding robust controllers to each linearization models were designed. Finally

in combination with the fuzzy supervision and control a fuzzy multi-model supervision and control version was giv—
en. The test and simulation results show that the design version of the controller under discussion can realize a quick
tracking of the load of a ultra—supercritical unit thus offering a new method for controlling a non-inear system. Key

words: clearance measure non-linear analysis Hoo loop formation fuzzy multi-model supervision and control

= Numerical Analysis of the Influence of the Root Air on the
Air Flow Characteristics of a Supercharged Boiler ZHANG Liang LIU Ming—<hu HE Zhao-bin ( CSIC

Harbin No. 703 Research Institute Harbin China Post Code: 150078) //Journal of Engineering for Thermal Energy
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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



