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Fig. 1 Schematic diagram of the nozzle ring 450 °C
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1 ( 100 t/h)
Tab. 1 Contrast of the data before and after the

modification of the nozzle ring of the coal mill

Vpo/ m* =s™' 41.40 46.80  55.10
( ) T/mm 65 65 18
nl 40 40 36
r/mm 10 10 5
A/’ 0.406  0.406  0.870
Agy! m? 0.083 0.083  0.030
A/ m* 0.489  0.56 1.01
100% p/mes! 84.6  95.7 61.2

2
Tab. 2 Contrast of the operating parameters of the
coal mill before and after modification under

various operating conditions

/teh™! 51.8  46.8  55.5 45.7
/A 86.8 101.4  85.2 93.3
/C 298 268 308 275

/C 53 53 57 55
/teh! 94.0  79.0  97.6 88.9

/ kPa 7.294 7.594  8.498 8.980

3.2
30 C
5 ~10 t/hs
5~10 A. 48 ~96 h
1 A, 9%

5.4% »

3
Tab. 3 Contrast of the parameters of an air preheater

before and after a series of modification

/C 25/26 25/26
/C 309/305 332/332
/C 25126 25/26
/C 318/317 310/315
/C 356/358 358/357
/C 130/135 132/135
/A 250/249 222/222
/A 109/108 97/99
4
4.1
2 C 64
N N 58
8
54
2 3 186
1:1 C
8.767 kW *» h/t F
11.258 kW < h/t 8 000 h C
125.676 kW * h,
( )0.3731  /(kW * h)
46. 89 o
48.08 [t 19 520 kJ/kg
48.08 x 14. 35 x 8000 =
51.92 ( 14.35t 22.5t/h
)
98.81
296.43 o 18 000 h

296. 43 x 18000 =+

8000 - 186 =480.97 o
480.97 o 186 +480.97 =0. 387 4
4.2
9%

5.4%
N 10.30
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The magnitude of the flammable content of fly ash represents one of the important factors influencing the efficiency
of a boiler and plays an important role in economic operation of the boiler. The authors optimized the linking weight
value and threshold one between the nodes of a BP neural network by using the PSO ( paricle swarm optimization)

algorithm and established a BP neural network-based model optimized by using the PSO algorithm ( called as a PSO-
BP model for short) . The model can thoroughly give a full play of both overall optimization searching ability of the
particle swarm optimization algorithm and the local searching edge of the BP algorithm. The operating parameters of
a 670 t/h boiler were used to predict the flammable content of the flying ash. It has been found that compared with
the BP neural network based model the PSO-BP model is more precise and faster to come to a converging point

thus offering a feasible method for analyzing and predicting the flammable content of fly ash in large-sized utility

boilers. Key words: BP neural network flammable in fly ash optimization modeling

1 000 MW = Thermoeconomic Analysis of a 1 000 MW Coal-fired Power Genera—
tion Unit CHENG Weidiang JI Hui DI An ( College of Energy Power and Mechanical Engineering North
China University of Electric Power Beijing China Post Code: 102206) //Journal of Engineering for Thermal Ener—
gy & Power. — 2013 28(2). —187 ~191

To analyze in a comprehensive way the technical and economic operation characteristics of a large-sized thermal
power generation unit established was an analytic model based on the matrix mode thermoeconomics with a 1000
MW large-sized coalfired unit serving as the object of study. By employing a thermoeconomic performance calcula—
tion software developed to calculate analyze and optimize the corresponding indexes were realized and at the mean—
time a concept of average thermoeconomic unit cost was presented. It has been found that the exergy economic coef—
ficients of the feedwater pumps and boilers are relatively small indicating that their exergy losses take up relatively
big proportions. The exergy economic coefficient of No.2 high pressure heater is very high. With an increase of the
live steam pressure the average thermoeconomic unit cost will gradually decrease. With a rise of the live steam tem—
perature such a cost will decrease relatively quickly. When the live steam temperature or reheat temperature is 597
°C such a cost will be down to its minimum value. Key words: thermoeconomics evaluation index cost analysis

average unit thermoeconomic cost exergy economic coefficient

600 MW = Equipment Modification of a 600 MW Coal-fired Boil-
er Mixing-dilution Burning With Lignite at a Large Proportion WANG Liu-hu WANG Rong WANG
XiaoHeng et al( Inner Mongolia Jinglong Power Generation Co. Ltd. Fengzhen China Post Code: 012100) //Jour—
nal of Engineering for Thermal Energy & Power. — 2013 28(2). - 192 ~195

Due to a big water content and low heating value of lignite its mixing-dilution combustion in a large amount may e—
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merge an insufficient drying capacity of the coal mill and a series of problems and seriously influence the safe opera—
tion of the pulverized coal milling system. Through a series of modification such as rotation direction change air
chamber enlargement soft seal installation and capacity enlargement of the nozzle ring of the coal mill the air tem—
perature at the inlet of the coal mill was further enhanced the drying and milling capacity of the coal mill was con—
spicuously increased and the resistance of the blower was lowered. At the same time of meeting the requirements for
mixing—dilution burning with lignite at a large proportion the power consumption rate of the blower and coal mill can
be reduced and the risk of the primary air blower starting to stall can be reduced thus bringing huge economic bene—
fits to the enterprise and providing certain reference for thermal power plants mixing-dilution burning with lignite.

Key words: air preheater modification lignite mixing-dilution combustion economic benefit

CaCoO, = Initial Growth Characteristics of the CaCO, Fouling on
Copper Surfaces of a Heat Pump Water Heater Under Various Water Qualities SHENG Jian
ZHANG Hua ZHAO Ping ( College of Energy Source and Power Engineering Shanghai University of Science and
Technology Shanghai China Post Code: 200093) //Journal of Engineering for Thermal Energy & Power. — 2013

28(2) . —196 ~201

Red copper and brass are deemed as the commonly used materials for the heat exchange between coolants and water
in heat pump water heaters. The fouling will be serious at 60 °C. To study the growth characteristics of the CaCO,
precipitation crystal fouling on metal surfaces in 0.5 and 1.0 mmol/l CaCO, solution respectively the weight and
microscopic morphology of the fouling were obtained through static state reactions by using weight weighing and
SEM ( scanning electronic microscopy) method at various immerging time durations. It has been found that the foul—
ing quantity on the red copper surface is bigger than that on the brass surface and red copper is earlier to form a
fouling layer than brass. The fouling quantity in the earlier period at a relatively high concentration of Ca’* is less
than that at a relatively low concentration of Ca®* however the final fouling quantity at a relatively high concentra—
tion is larger than that at a low concentration. The concentration of Ca’* will not influence the kind of the crystal
and its proportion but the crystal in large sizes will emerge earlier and more but relatively small when the concentra—
tion is relatively high. A relatively high pH value will result in a relatively high energy level of the solution system

increase the impurities heighten the molecular activity of the metal surface change the ionization balance of Ca-
CO; produce more nuclei and promote aragonite to be turned into calcite. The main mechanism governing the for—
mation of the precipitation crystal fouling lies in that the fouling particles will be first formed in the solution from the
difficultly dissolved salt molecules and then deposited on the metal surface through deposition but not only formed
directly through the surface reactions and adsorption. Key words: CaCOj, precipitation crystal fouling coupon test

crystal morphology surface reaction particle conglutination



