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56.9 mg/m’ 30. 86 mg/m’ 5200 h
16.51 mg/m’ 11.53 mg/m’ NO, ; 45 760 t
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Fig.2 Flow chart of the FGD process °
2 FGD
Tab. 2 Cotrast of the data before and after the FGD reconstruction
/ 50, NO,,
/teh! kW « h~! /mg * m™? 1% /mg +m™? /mg * m™>
FGD 8.8 12 000 56.9 96.6 9.3 16.51 92.06
FGD 9.5 15 000 30. 86 98.2 12.4 11.53 58.52
3 FGD
Tab. 3 Annual resource consumption rate before and after the FGD reconstruction
t /MW +h It t t
FGD 95.95 1319.72 6.86 67.17 0
0 0 0 40.72 187.46
0 62 400 0 0 0
95.95 63 719.72 6.86 117.89 187.46
FGD 114.95 1424.7 7.41 80.47 0
0 0 0 43.97 202.42
0 78 000 0 0 0
114.95 79 424.7 7.41 124.44 202.42
4 FGD
Tab. 4 Amount of pollutants produced each year before and after the FGD reconstruction
CO/kg HC /kg It O, /t NO, /t S0, /t
FGD 1.3 0 5.1 1 278.58 10.51 12.23
1 578.96 183.6 0.41 133.01 1.37 1
0 0 209.04 51 480 430. 56 501.01
1 580.26 183.6 214.55 52 891.59 442 .44 514.24
FGD 1.41 0 5.59 1 376.55 11.52 13.4
1 704.52 198.2 0.45 143.62 1.47 1.07
0 0 261.3 64 350 538.2 626.34
1 705.93 198.2 267.34 65 870.17 551.19 640. 81
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Tab.5 Primary energy source consumption rate before and after the reconstruction in the FGD desulfurization project

/1G]

FGD /t 117.89 29 308 MJ/t 3455.12
/MW 63 719.72 3 600 MJ/MW 229 390.99

/t 6.86 42 705 MJ/t 293

/t 187.46 41 868 MJ/t 7 848.58

— — 240 986.7

FGD /t 124.44 29 308 MJ/t 3 647.09
/MW 79 424.7 3 600 MJ/MW 285 928.92

/t 7.41 42 705 MJ/t 316.44

/t 202.42 41 868 MJ/t 8 474.92
— — 298 367.37

3.2
o FGD 3.2.1
5 o
5 668 907.55 t 7
21 145. 38 t 543 902.39 t
323.87 t; 26 334.59 t 125 005. 16 t
349.72t # 18.7% o
FGD 7 FGD
6 ° Tab. 7 Global warming — up potential value of the
6 FGD FGD flue gas desulfurization project before and after

the FGD reconstruction

Tab. 6 Standardization and weighting processing of
the amount of resources annually consumed before o Qu t
and after the FGD reconstruction Co, 52 891.59 1 52 891.59
NO, 1925.04 320 616 012.8
/ / (0(0) 1.58 2 3.16
12 925.05 170 76.03 54 818.21 — 668 907.55
708. 69 43 16.48 CO, 65 870.17 1 65 870.17
13 633.74 — 92.51 NO, 1.493.84 320 478 028.8
16 096. 94 170 94. 69 (0[0) 1.71 2 3.42
765.25 43 17.8 67 365.72 — 543 902.39
16 862.19 — 112.49
3.2.2
6 FGD 8 o
92.51 112.49 2 598.8 ( )
o FGD 2 016.68 t
94. 8% 582.12 t 22.4% o
82.2%; FGD 3.2.3
95.5% 84.2% . 9 o
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2 778.13 t S0, (51.5%)
NO,(48.5%) ; 2 183.49 t
S0,(52.1%) NO,(47.9%) .
594. 64 t
21.4%
8 FGD

Tab. 8 Nutrient enrichment potential value of the
FGD flue gas desulfurization project before and after

the FGD reconstruction

4.8% 81.3% CO o
2268.5t
FGD
572.71 t.
10 FGD

Tab. 10 Human body toxicity potential value of
the FGD flue gas desulfurization project before and

after the FGD reconstruction

/t

Qe It
NO, 1925.04 1.35 2 598.8
NO, 1493.84 1.35 2 016.68

9 FGD
Tab. 9 Acidification potential value of the FGD
flue gas desulfurization project before and after

the FGD reconstruction

/t

Que t
NO, 1 925.04 0.7 1347.53
SO, 1 430.6 1 1 430.6
3 355. 64 — 2778.13
NO, 1493.84 0.7 1 045.69
S0, 1137.8 1 1137.8
2 631.64 — 2 183.49
3.2.4
FGD CO
0.037%
(1580.26 kg) CO
47.41 kg(  C,H, ) (1 705.93
kg) CO
51.18 kg
3.2.5
( Qur)
o 14-
SO,.NO, .CO ( PM)
10 o 2 841.21

13.9% SO,

NO,

o Qu 2 t
S50, 1430.6 0.096 137.34
NO, 1 925.04 1.2 2 310.05
co 1.58 0.012 0.02
(PM)  480.24 0.82 393.8
3 837.46 — 2 841.21
SO, 1137.8 0.096 109.23
NO, 1 493.84 1.2 1792.61
(6(0) 1.71 0.012 0.02
(PM)  447.12 0.82 366. 64
3 080. 47 — 2 268.5
3.2.6
Qy
K
480.24 t
447.12 t.
3.3
11
126 215 036.2 kg
42 263.34 o
3.4
Qowr~ Oner~ Qace~ Qror Qsar
0.83.0.73.0.73.0.53 0.6l
FGD
19
12 o
167 563.47
135 494.04 FGD
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32 069.43 o
FGD Qcwr 11 925.78 (1) FGD 92.51
Qep 6 966. 35 Q,cr 112.49
12 057.97 Qvop 3.07 Ourp :
1122.4 . (2) FGD
11 FGD 90%
Tab. 11 Standaradization processing of the FGD influencing
potential value before and after the FGD FGD ;
reconstruction (3)
/ 125 005.16 t
Ik ke () 0 / 582.12 t 594. 64 t
Ocwp 668 907 550 8700 76 885.93 3.77 kg
Oxep 2598800 61 42 603.28 570 71 t 3312 t
Oxp 2778130 36 77 170.28 .
Orop 47.41 0.65 72.94 (4) FGD ’
Osap 480 240 18 26 680 167 563. 47
674 764 767. 4 — 203 412.43 135 494. 04 32 069. 43
Ocwp 543902390 8700 62 517.52 _
Oxep 2016680 61 33 060. 33 '
O 2183490 36 60 652. 5 (5) FGD
Orop 51.18 0.65 78.74
Osap 447 120 18 24 840 FGD
548 549 731.2 — 181 149.09 °
12 FGD
Tab. 12 Contrast of the environment-influenced I 2012 28(5) : 451
- 456.

weighted potential value of the ultra low emission FGD flue
gas desulfurization project with the atmospheric
environment influencing potential value before

the reconstruction

FGD FGD
/ / !

Qcwr 51 889. 54 63 815.32 11 925.78
Qxer 24 134. 04 31 100.39 6 966.35
Qacr 44 276.33 56 334.3 12 057.97
Qpop 41.73 38.66 -3.07
Qsap 15 152.4 16 274. 8 1122.4

135 494.04 167 563.47 32 069.43
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the pulverized coal and air flow in the chain grate boiler can obviously enhance the disturbance in the furnace dis—
tribution of the temperature in the furnace will be more uniform the filling degree of the flame in the furnace will be
better the temperature of the flue gases in the furnace will increase by about 100 to 200 K as a whole and attain
1 500 to 2 000 K in the high temperature zones thus enhancing the thermal efficiency and capacity of the chain

grate boiler. Key words: chain—grate boiler compound combustion speed field temperature field numerical simula—

tion
300 MW = Study of the Heat Transfer in the Sparse Phase Zones of a
300 MW Circulating Fluidized Bed Boiler /SUO Jiang-shun CUI Zhi—gang ( College of Electrical and

Power Engineering Taiyuan University of Science and Technology Taiyuan China Post Code: 030024) HOU Zhi-
fu ( Shanxi Pingshuo Gangue Power Generation Co. Lid. Shuozhou China Post Code: 036800) //Journal of Engi—
neering for Thermal Energy & Power. —2016 31(9). -69 ~74

The heat transfer in a CFD boiler burning gangue was studied. With a 300 MW CFD boiler in Shanxi Pingshuo Pow—
er Plant serving as an example the core-annulus model and particle cluster update model were used to model estab—
lish and calculate the distribution of the heat transfer coefficient in the sparse phase zones as the focus. The model
thus established has taken account of the actual characteristics of the distribution of the temperature in the circulat—
ing fluidized bed in the furnace and was corrected and updated according to the data of the temperature actually
measured on the spot. Finally changes of the convection and radiation heat exchange coefficient at various loads a—
long the height of the furnace were studied. It has been found that when the boiler is operating at a relatively high
load the fluctuation in load has relatively small influence on the time-averaged particle cluster wall surface covering
share and therefore so does the fluctuation in load on the convection heat exchange inside the furnace. The deviation
of the temperature in the annulus zones in the furnace along the height of the circulating fluidized bed will somehow
decrease and has bigger influence on the radiation heat exchange than on the convection heat exchange. With an in—
crease of the load the decline of the convection heat exchange coefficient along the height of the furnace will in—
crease while the decline of the radiation heat exchange coefficient along the height of the furnace will decrease. At a
high load the total indurnace heat exchange coefficient along the height of the furnace will decrease by around 25%
while at a low load will decrease by about 28% . At a high load the temperature difference in the furnace along the
height of the furnace will become smaller and the heat transfer will be more stable. Key words: underpants’leg type

CFD boiler gangue sparse phase zone heat transfer coefficient

LCA FGD = Resource Consumption of the Ultra Low
Emissions from a Coal-fired Boiler in the Process of Flue Gas Desulfurization ( FGD) and Evaluation of the
Impact on the Environment Based on the Life Cycle Assessment ( LCA) /HAN Tao PAN Wei-guo
WANG Wen-huan ( Shanghai University of Electric Power Shanghai China Post Code: 200090) DING Cheng—

gang ( Power Plant Environmental Protection Engineering Co. Ltd. Shanghai Electrical Group Corporation Shang—
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hai China Post Code: 200090) HAN Tao PAN Weiguo WANG Wen-huan DING Cheng-gang ( Shanghai Re—
search Center for Power Generation and Environmental Protection Engineering Technology Shanghai China Post

Code: 200090) //Journal of Engineering for Thermal Energy & Power. —2016 31(9) . -75 ~82

To meet the stringent quota for emissions for the purpose of environmental protection further reduce the sulfur oxide
emissions from flue gases outgoing from coal-fired units and realize the ultra low emissions meeting the quota for the
emissions concentration of a gas-fired unit on the basis of the existing flue gas desulfurization devices in a thermal
power plant in operation an efficiency-enhancement reconstruction of the foregoing equipment items was performed.

The life cycle assessment ( LCA) was employed to evaluate the FGD system of a 1 000 MW supercritical coalfired
unit before and after the reconstruction study the potentials that the production transportation and desulfurization to—
taling three processes of the limestone and other main engineering materials influence the environment and calculate
the energy consumption rates of the foregoing processes and their impact on the environment. It has been found that
after the reconstruction the sulfur dioxide emissions concentration can decrease from 56.9 mg/m”’ to 30. 86 mg/m’

each year reducing the emissions by 292. 8 t. The resource depletion coefficient will increase by 19. 98 population e—
quivalent and the potential influencing the environment will decrease by 32 069. 43 population equivalent. Key
words: life cycle evaluation ultra low emissions flue gas desulfurization resource consumption environmental im—

pact

= Study of the Optimum Enthalpy Rise Distribution of a
Low Temperature Economizer Recuperative System /TAN Liang-hong HU San-gao CAO Shengei
( College of Energy Source Power and Mechanical Engineering North China University of Electric Power Beijing
China Post Code: 102206) AN Feng-bo ( Huaneng Linyi Power Generation Co. Ltd. Linyi China Post Code:
276016) //Journal of Engineering for Thermal Energy & Power. —2016 31(9). —83 ~87

For a N300 unit equipped with a low temperature economizer established was a mathematical model for optimum
enthalpy rise distribution when a large quantity of heat was being introduced from the outside world and utilized was
the genetic algorithm to optimize the enthalpy rise. The calculation results show that the optimized version can utilize
more steam extracted at low parameters thus save more steam extracted at high parameters. Compared with the units
not optimized the coal consumption rate of the optimized unit will decrease by 0.54 g thus achieving an obvious en—
ergy-saving result and indicating that to conduct an enthalpy rise distribution once again is most necessary for a re—
cuperative system into which a large quantity of heat is being introduced from the outside world. Key words: recu—

perative system low temperature economizer enthalpy rise distribution genetic algorithm

= Numerical Simulation and Structural Optimization of the
Flue Gas Duct Before a Three-chamber Electrostatic Precipitator /JIA Yan CUI Hao ( China Electric

Power Engineering Consultancy Group South China Electric Power Designing Institute Co. Ltd. Wuhan China Post



