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Fig. 1 Flow diagram of a sintering waste
B heat recovery system of plant A
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Fig. 2 Flow diagram of a sintering waste

heat recovery system of plant B
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Fig. 3 Exergy flow model for a steady flow system
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Tab. 1 List of sintering ingredients of plant A
/teh™! 282 4.18 25.35 85.81 15.15 7.17 8.7 7.73 10.51 28.57
1% 21.66 0.32 1.95 6.59 1.16 0.55 0.67 0.59 0.81 2.19
1 33263 kJ/kg 3 A
29 079 kJ/kg. Tab. 3 List of the test data of the mass flow
(2) 8161.43 m’/h rate of the environmental cooler in plant A
2 0
/teh™! 437.61
2 A
/°C 654
Tab. 2 List of the parameters of the ignition gas
/C 60.43
composition in plant A JREI- 1 000 000
1% /m* +h™! 499 763.3
H, 3.4 /IC 282.87
0, 0.47 /m® «h! 499 763
N, 29.7 /C 131.9
co 49.69 /m* +h~! 11 899.6
€O, 10.76 /Ic 253.2
CH, 5.94 1% 22.29
C, Hg 0.051
CyH 0.0039 (4)
C.H, 0.0011 .
1.68 MPa 218.4 C

(3) 3 o 17.9 t/h 0. 48 MPa
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180.78 C 2.8 t/h, 6 A .B
2.2 B Tab. 6 Calculation results of each subsystems during the
B 450 m> sintering process in plant A and B
520 m’ 1.30 t/(h » m®) % %
92% 58.5 kg/t A B A B A B
15%C. B 35.27 26.67 46.20 35.34 0.82 0.90
40.06 44.03 74.30 78.56 0.19 0.11
( 1) 4 49.66 81.26 62.32 84.77 0.03 0.01
—  61.83 —  67.59 — 0.02
4 B
Tab. 4 List of the main parameters of the 12.90 15.92 69.52 72.49 0.22 0.14
environmental cooler in plant B
/C 700 (1) A B )
e 60 A Mia B M 8%
/teh™! 1052
/m® e h~! 5706 83
! Ic 400 A
2 /c 300 ‘B The
1 /m* +h! 42 x10* CA
2 /m* +h! 42 x 10* N3a B 7y 30%
(2) 5 .
5 B B
Tab. 5 List of the main parameters of the N A ;
waste heat boiler in plant B Ny 'R 2.429%
/C 140 8~9
/MPa 2.0 o
/C 380 (2) A B
/t+h™! 57 A B £ >
/C 42
/MPa 0.35 S
/°C 200
/teh™! 21.5
19.8% " ; .
(3) 12.78 MW 15 (A
MW ° B
3 ;
3.1 A.B (3)
U] non y
(3) ~ (5) 30%
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3.2 A.B
(1) A
586.69 x 10° kJ/h

54.54 x10° kJ/h

13.72 x10° kJ /h 20.28 x 10°
kJ/h;
1.07 x10° kJ/h
3.6% .
(2) B
15 MW 12.78 MW

3.702 x10° t( 380 g/( kWh) 8000 h) .

58.5 kg/t 62.01
kg /t 1052 t/h
7.4%.
4
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Energy & Power. — 2013 28(3). -310 ~314

By employing the thermogravimetric analytic technology the authors have conducted an experimental study of the
combustion characteristics of the blended coke produced by using Pingshuo-eriginated coal and biomass at various
mixing-dilution proportions with the influence of the mixing-dilution proportion of the biomass on the blended com—
bustion process being investigated. The research results show that with an increase of the mixing-dilution proportion
of the biomass the ignition temperature and burn-out temperature of the blended coke will gradually decrease and
the ignition stable combustion characteristic index and combustion characteristic index will increase accordingly.

When the mixing-dilution proportion of the biomass attains 70% the combustion speed of the blended coke will hit
its maximum value and the combustion performance will be relatively good. In the meantime the activated energy of
the sawdust and rice-straw-produced coke will be lower than that of the coke produced by using Pingshuo-eriginated
coal while that of the blended coke will be between that of the biomass—produced coke and that of Pingshuo-erigina—
ted coal-produced coke. With an increase of the mixing-dilution proportion of biomass the activated energy of the
blended coke will decrease accordingly indicating that the mixing and dilution of the biomass can accelerate the
combustion of the blended coke and improve its combustion performance. Key words: Pingshuo-originated coal bi—

omass semi-coke co-firing

= Thermodynamic Analysis of Calcination Waste Heat Recovery
Schemes BI De—gui ZHANG Zhong—=xiao ( College of Energy Source and Power Engineering Shanghai Uni-
versity of Science and Technology Shanghai China Post Code: 200093) CHEN Ming CHEN Zhao-fang( CSIC Har-
bin No. 703 Research Institute Harbin China Post Code: 150036) //Journal of Engineering for Thermal Energy &

Power. —2013 28(3). —315 ~319

By using the thermal exergy analytic methods and data obtained from two calcination enterprises the authors have
calculated respectively the calcination processes of Plant A and B and the exergy flow distribution of their waste heat
recovery systems. On this basis the common exergy efficiency target exergy efficiency and exergy loss coefficients of
various subsystems of the two plants were compared. The authors have concluded that because of the recovery
schemes being different the target exergy efficiency of the calcinator of Plant A is 8% higher than that of Plant B

the target exergy efficiency of the heat recovery steam generator of Plant B is 30% higher than that of Plant A and
the target exergy efficiency of the calcination waste heat recovery system of Plant B is 2. 42% higher than that of
Plant A. This indicates that for waste heat recovery systems with flue gases being fully circulated the power genera—
tion—purposed waste heat recovery scheme is superior to the heat-supply-purposed waste heat recovery one. Key

words: exergy analysis power recovery heat recovery



