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Tab. 1 Industrial and elementary analysis of samples
(wt % ar) (wt %) Qur ner
C H 0" N S M, M4 A V dat kI * kg™!

C 54.40 4.00 7.47 1.04 0.54 12.60 2.41 22.28 39.43 22.29

S 19.63 3.32 11.19 3.21 0.70 20.00 2.79 50.98 87.05 7.28
SCI1 37.02 3.66 9.33 2.13 0.62 16.30 2.60 36.63 63.24 14.79
SC12 42.81 3.77 8.71 1.76 0.59 15.07 2.54 31.85 55.30 17.29
SC14 47.45 3.98 8.25 1.45 0.57 13. 66 2.35 27.98 46.00 17.38
SC16 49.71 3.87 8.15 1.36 0.55 13.59 2.54 25.68 43.20 19.03
SC19 50.92 3.80 7.90 1.24 0.55 13.34 2.43 25.05 42.48 19.26
*
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1.2 mg; <90 pm; (0,:N, =1:4);
CARBOLITE 100 mL/min; 20 °C /min;
1100 C.
AXIOS advanced X o
2 o 2
2
Tab.2 Ash component and melting point of samples 2.1
1
C S SC11  SCI2 SCl4 SC16 SCl19 N °
Ny 50% o
Si0,/%  53.40 44.48 47.35 48.34 50.32 51.57 51.71
AlLO,/% 30.51 22.29 24.94 26.02 27.67 28.55 28.95 2
Fe,0,/% 3.72 6.50 5.60 5.11 4.68 4.31 4.25 Ca.K.Na.Mg
Ca0/%  3.68 3.97 3.88 3.80 3.78 3.90 3.74 Fe
MgO/% 1.67 2.71 2.38 2.19 2.03 1.77 1.87
K,0/% 1.20 2.69 2.21 1.95 1.71 1.56 1.48 °
2.2
Na,0/% 0.79 2.42 1.90 1.62 1.35 1.21 1.10
N TG
TiO,/% 1.35 0.80 0.98 1.06 1.16 1.22 1.25
DTG 1 o
S0;/% 2.14 0.63 1.12 1.35 1.62 2.13 1.85
DTG 3 100+
P,05/% 0.28 11.7 8.04 6.15 4.23 2.37 2.45
380 500 C 3 . 100°C
MnO/% 0.04 0.16 0.12 0.10 0.08 0.07 0.06
/% 1.22 1.63 1.50 1.42 1.36 1.34 1.30 '
380 °C
DT/°C 1150 1064 1060 1068 1072 1200 1176
;500 °C
ST/°C 1438 1210 1280 1310 1330 1340 1370
FT/°C 1474 1272 1324 1324 1426 1444 1472 °
DTG 300 ~ 670 C
1.3
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Fig. 1 TG and DTG curves of single coal sludge and mixture in different proportions of sludge and coal
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Tab. 3 Combustion characteristic parameters of samples Tab. 4 Commonly-used index for judging slagging degree
C SC11  SCI12  SC14 SCl6 SC19 /%
T,/C 388 212 326 330 377 379 382
(AW T,/C >1390 1390 ~1260 83
7.58 3.86 6.17 7.34 6.74 7.12 17.06
/% * min~" B/A <0.206 0.206 ~0.4 69
T.!C 498 281 451 443 502 502 504 G 78.8 ~66.1 67
emin ~ !
R ey /mgemin =" 1.52 0.77 1.23 1.47 1.35 1.42  1.41 Si0, /Al 0, 1.87 ~2.65 61
T,/C 604 457 537 537 590 588 592
Tog /min 10.8 12.3 10.6 10.4 10.7 10.5 10.5
Tab. 5 Slagging exponent of single coal and sludge
3
T,/C B/A
1:4 : /
1:4 c o143 0.13 85.5 1.75
S 1210 0.27 77.1 2
SC11 1280 0.22 79.8 1.9
SC12 1310 0.19 81.3 1.86
SC14 1330 0.17 82.8 1.82
SC16 1340 0.16 83.8 1.81
° SC19 1370 0.15 84 1.79
° 2.4
1:4 o
1:2

2.3
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Tab. 6 Inner exergy loss of single coal B assp
= 45.01
sludge adn mixture samples ’
waal TR0
wor TR )
43.5F . ) . ) . )
0:1 19 16 14 12 11 10
C 31.87 17.58 49.45 -
1518 55 0 i L
SC19 32.83 16.38 49.21 -0.232
2
SC16 32.92 16.33 49.25 -0.1%4
scl4 33.93 15. 50 49.43 -0.012 ) ' L .
Fig. 2 Comparison of the efficiencies of boiler
SC12 33.10 16.47 49.56 0.118 el . ..
exergy equilibrium after dilution and mixing of
SCI 34.11 15.80 49.91 0.461 sludge without any water content
S 40.24 12.00 52.24 2.799
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. Fig. 3 Heating surface heat transfer exergy
loss( sludge with 20% water content)
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1 000 MW = Unsteady Flow Characteristics of a 1 000 MW Nuclear Power
Plant Main Pump ZHU Rong-sheng ZHENG Bao-yi LI Xiao-dong FU Qiang ( Research Center for Fluid
Machinery Engineering Technologies Jiangsu University Zhenjiang China Post Code: 212013) //Journal of Engi-
neering for Thermal Energy & Power. — 2012 27(3). -377 ~382

To analyze in depth the flow field inside a 1 000 MW nuclear power plant main pump numerically simulated was
the main pump by using the commercial computational software CFD with the pressure fluctuation characteristics of
the pump in question being obtained. The research results show that the pressure fluctuation inside the pump as—
sumes a periodic change and the frequencies influenced by the impeller blades on the fluid are those integral num-
ber times of the rotational speed frequency f=24.2 Hz and of its harmonic waves. The amplitude of the pressure
fluctuation inside the impeller increases gradually from the leading edge to the trailing edge of the blades while that
in the guide blades decreases gradually from the leading edge to the trailing edge. The change in the volute of the
pump is relatively small. Under different operating conditions the amplitude of the pressure fluctuation is minimum
at the ratedHoad operating condition but maximum under the operating condition at a smallest flow rate. The more
deviates from the rated flow rate the worse the pressure fluctuation. Key words: nuclear power plant main pump

unsteady flow pressure fluctuation main frequency numerical simulation

= Combustion Characteristics and Analysis of the Energy Effi—
ciency of a Coalfired Boiler Burning Coal Diluted and Mixed With Dried Sludge ZHANG Cheng
WANG Dan XIA Ji CHEN Gang ( National Key Laboratory on Coal Combustion Central China University of Sci-
ence and Technology Wuhan China Post Code: 430074) // Journal of Engineering for Thermal Energy & Power.
-2012 27(3). —-383~387

For a construction project of a 420 t/h tangential pulverized coalired boiler analyzed was the feasibility of the pul-
verized coalfired boiler to burn coal diluted and mixed with dried sludge from such characteristics as ignition stead—
y combustion and slagging etc. and the exergy balance analytic method was used to analyze the efficiency of the
boiler and the exergy loss of various heating surfaces when burning coal mixed and diluted with sludge in various
proportions and water contents. The research results show that when the proportion of sludge mixed and diluted is
less than 1:4 the sludge-coal blended combustion characteristics are similar to coal and meanwhile the exergy effi-
ciency of the mixture is slightly higher than that of coal. After the proportion of sludge mixed and diluted is greater
than 1:4 the ash melting point of the mixture sample will drop obviously tend to slag conspicuously and the exhaust
gas loss will increase remarkably. The foregoing can offer a necessary experimental and theoretical basis for analy—
zing the feasibility of a power plant to burn coal diluted and mixed with dried sludge. Key words: mixed combus—

tion sludge coalfired boiler combustion characteristics exergy



