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Tab. 1 Thermal parameters of recuperative heaters

1

at various stages

P/MPa  H/kJekg™'  /kg+s™' /C IC
1 6.01 3045.2 25.45 252.7  275.2
2 4.27 2970.6 36.91 214.5 2527
3 2.15 3427.4 20.62 183.2 2145
4 1.06 32223 20.53 141.6  176.9
5 0.43 2998.5 24.20 101.2  141.6
6 0.12 2758.2 11.40 81.8  101.2
7 0.06 2645.9 15.12 58.5 81.8
8 0.02 2511.3 10.21 43.2 58.5

1

2

39.5% 15% 11.51 MJ/kg
17.18 MJ/kg 49%

148 C 130 C
2

2

Fig. 1 Simplified drawing of the conventional steam extraction lignite drying system

Tab.2 Main parameters of coal before and after

the pulverized coal had been dried

M, /%
Ay 1%
Co /%
H, /%
0,/%
N, /%
S/ %

Quer o /(M) = kg) ™!

39.50
12.09
34.59
2.03
11.30
0.35
0.14
11.51

15.00
16.99
48.60
2.85
15.87
0.49
0.20
17.18
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Fig. 2 Simplified drawing of a steam turbine — boiler thermal integration optimization system
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Tab. 3 Setting of the key parameters
of the lignite drying system -8
Ikg+s™! 109. 65 ;
1% 39.5
/C 102
1% 15 -8
/o 266 o (DEA) 7 .8
/MPa 0.43
/MPa 0.01
1 -3 -6
15 C o
49 C ; 4
Tab. 4 Simulation results of the thermodynamic parameters
130 C»
3.2
4 /MPa 0.43 0.43
/C 266 266
5 /c 125 125
(0.43 MPa 266 C)
(0.42 MPa 125.4 ) 1°C 112
40.7 kg/s (31.6 kg/s) /MPa 0.15
kg es™! 31.6
(25 °C) /kg+s™! 505
86 C
kg e s™! 505 617
. /C 86.3/325 25/325
/C 356/130 356/130
275 C 210 °C; kg *s 112
5 6 5 /°C 356/210
6 5 .6 /C 183/275
130 C» Ikg s 44
3.3
3 /C 210/130
/C 82/141
44 kg s 38
kg/s 38 /°C 130 130

kg/s




h) 4.3 ¢/( kW « h) 0
5
Tab. 5 Thermal performance parameters
/MW - 27.7 27.7
/MW 151.6 123.9 -27.7
/MW - 18.0 18.0
/MW - 9.6 9.6
P/IMW 574.0 584.7 10.7
/Pa 229.4 1298.2  1068.8
3
/Pa 331.1 499.2 168.1
Fig. 3 Changes of the steam extracted AW ~ 0.6 0.6
to various recuperative heaters P IMW 542 4 5505 101
By /M 2251 2258 7
1% 43.1 43.8 0.7
b lg-(kWeh) - 285.2  280.9  -4.3
(1)
; 4
(2)
(3)
Ap,
AP:
A r
Ap o d:DPe
1 000 p,n; .
Y, kg/s;p,— 6
kg/m’; n— 0.85. 2100
5 .
6 «C )
574 MW Tab. 6 Optimized system investment
584.7 MW 10.7 MW,
396
433
332
222
315
425
0.7% 280.9 g/( kW * 2123
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N:
N = C/(AI - Cogy) (1) 4.3 ¢/kW * h 5000 h
C— ; Al —
5000 h 560 /t 1 000
Cosn™ :
(2) . 2 100
49, 1413 7 . 49
7 3.3 a ;
Tab. 7 Indexes for evaluating the (3) °
cost-effectiveness of the system optimized
100 t/h
/ 2123 :
/ ca! 85 (4)
/ ca”! 1.29
/o eadt 722
/a 3.3
1.29 ¢ o 80 C o
5000 h
720
( 560/t ). 2 000
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tubesheets of a condenser it is reasonable and feasible to use the matrix displacement method to seek solutions to
the mechanical model for tubesheets and beams. Key Words: condenser tubesheet beam matrix

displacement method

CO, 20 = Experimental Study of the Influence of a CO, con—
tained Gas Flow on the Erosion and Wear Performance of 20 Carbon Steel ZHAO Xian-ping ZHU
Chong-wu SUN Jian—+ong PAN Wei—guo ( College of Energy Source and Mechanical Engineering Shanghai Univer—
sity of Electric Power Shanghai China Post Code: 200090) //Journal of Engineering for Thermal Energy & Power.

~2015 30(1). -78 -80

Tube rupture of coalired boilers in thermal power plants arisen from the erosion and wear by flying ash is consid—
ered as a problem urgently to be solved in the sector. The authors studied the influence of a gas flow contained car-
bon dioxide on the erosion and wear performance of 20 carbon steel by using an experimental study method when the
temperature is within a range from 250 C to 450 °C and compared with the results of the test of the same kind pre—
viously made in the compressed air flow. The test results show that the wear and tear law of 20 carbon steel keeps
unchanged after the carbon dioxide gas flow is added and the relative amount of steel worn and torn will first de—
crease and then increase with an increase of the temperature. At the same time due to the interaction of oxidized
corrosion and erosion the erosion and wear amount of 20 carbon steel will conspicuously increase after an addition
of carbon dioxide to the gas flow. Key Words: erosion and wear by flying ash CO, 20 carbon steel coal-

fired boiler

= Lignite Drying Technology-based Turbine-boiler Thermal Inte—
grated System FANG Ya=xiong XU Cheng XU Gang ZHANG Chen=xu YANG Yong-ping( College of En-
ergy Source and Mechanical Engineering Shanghai University of Electric Power Shanghai China Post Code:
200090) SONG Xiao-na ( College of Energy Source and Mechanical Engineering Shanghai University of Electric
Power Shanghai China Post Code: 200090) //Journal of Engineering for Thermal Energy & Power. —2015 30

(1). -81-87

On the basis of the conventional steam extraction drying system for lignitefired units proposed was a type of tur—
bine-boiler thermal integration and optimization system in combination with the flue gas waste heat utilization tech—

nology for use in the tail portions of boilers. The steam exhausted from the drying of the lignite was utilized to pre-
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heat the air at the inlet of the air preheater and at the same time two stages of flue gas—-water heat exchanger were
additionally installed in the bypass flue gas duct after the economizer to heat a part of condensate water to save the
amount of steam extracted from the steam turbine into the recuperator thus further enhancing the efficiency of the u—
nit. With a 600 MW supercritical lignitefired unit serving as an example through adopting the software Ebsilon
Pro the authors analyzed and contrasted the thermodynamic characteristics and comprehensive energy saving effec—
tiveness of the conventional steam extraction drying system and turbine-boiler thermal integration and optimization
system with their cost-effectiveness performance of the optimization system being preliminarily explored. It has been
found that the exemplary unit can reduce the power supply coal consumption rate by 4.3 g/( kW * h) if the optimi—
zation system is adopted when compared with the case if the conventional system is adopted. Therefore the optimi—
zation system can cut down the standard coal consumption quantity of more than 12 900 tons each year as calculated
according to the operation time duration in each year having 5 000 hours thus annually saving the fuel expenses of
more than RMB 7 million yuan ( calculated as per the standard coal price of RMB 560 yuan/ton) and the static in—
vestment payback period being only 3.3 years boasting outstanding economic benefits. Key Words: lignitefired

unit steam extraction drying flue gas waste heat utilization turbine-boiler thermal integration

GMRES = Applications of the GMRES Algorithm in Reconstructing
a Three-dimensional Temperature Field by Using the Acoustic Method AN Lian-suo RU Yan-dan
SHEN Guo-qing WANG Ran ( College of Thermal Energy Power and Mechanical Engineering North China Univer—

sity of Electric Power Beijing China Post Code: 102206) //Journal of Engineering for Thermal Energy & Power.

~2015 30(1). —88-94

In the measurement of the temperature field in the furnace of a boiler by using the acoustic method the reconstruc—
tion algorithm is regarded as the key to reconstructing the temperature field in the furnace while in the reconstruc—
tion algorithm based on the pixel segmentation to accurately and quickly seek the solutions to the TOF ( time of
flight) time matrix equation is deemed as the focal work and difficult point. For a problem to seek solutions to the
largesized sparse mairix equation the generalized minimal residual method ( GMRES) can achieve a relatively good
result especially for a problem to seek solutions to the large-sized sparse non-symmetrical matrix equation. The au—
thors applied the GMRES algorithm in the reconstruction of the three-dimensional temperature field in the furnace of
a boiler and utilized the Matlab software to simulate and reconstruct on a microcomputer the two kinds of three-di-
mensional ideal temperature field model i. e. single peak symmetrical and single peak biased. It has been found

that the algorithm in question enjoys a high reconstruction precision and a quick speed applicable for the recon—



