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Tab. 1 Industrial and elementary analysis of the raw material
1(wt/%) 1(wt/%) Quet v ad
M. A Vad FCy Ca Ha. 0.4 N St u /MJ - kg™
2.16 31.26 29.21 37.37 52.05 3.07 8.31 0.79 2.36 19.83
3.13 1.64 79.67 15.56 46.92 5.63 41.78 0.86 0.04 17.79
3.63 11.83 64.82 19.72 45.26 4.15 34.71 0.30 0.12 14.94
“ad Onet v ad °
1' 3 ’ mean mg/mln,
HCT -2 W, mg/min; T
o 10 mg Al O, K; R, S
’ mg’/(min® « °C%);3
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Fig. 1 Conversion rate and DTG curves when
o T, K; TG - DTG Pingshuo-originated coal coke sawdust coke and
7T, K: 999, rice stalk coke are burned separately
2 N
Tab. 2 Combustion characteristic parameters of Pingshuo — originated coal coke sawdust coke and rice stalk coke
T./K T, /K W, ean /mg * min =" W, /mg* min~" T, /K R, S( x107°) /mg? * min~% « C 73
842.52 1049.15 0.2995 0.5226 883.52 2.2264 6.3207
771.06 909.49 0.7211 0.5634 830.30 2.9960 25.8030
655.23 798.73 0.3365 0.6001 699. 84 3.1536 26.3845
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/ Fig. 3 DTG curves when a hybrid coke produced from
Pingshuo — originated coal and rice stalks is burned
3
Tab. 3 Combustion characteristic parameters of a hybrid coke of biomass and Pingshuo — originated coal
T,/K T,/K Woan /mg * min =" W, /mg * min "' T /K R, %1071 /mg? * min~2  °C -3
842.52 1049.15 0.2995 0.5226 883.52 2.2264 6.3207
20% 835.97 1072.7 0.2947 0.5676 885.83 1.9652 6.6156
50% 828. 66 1024. 45 0.3848 0. 6054 879.78 2.0377 10. 6500
70% 823. 64 972.53 0.5255 0.8274 870.22 2.1888 20.5520
771.06 909.49 0.7211 0.5634 830.30 2.9960 25.8030
20% 812.62 1034. 48 0.2991 0.5760 872.41 2.2796 7.7892
50% 773.99 1014.82 0.2001 0.3462 852.65 2.3339 3.7440
70% 761.87 960. 81 0.4136 0.7196 797.47 2.5810 18. 1557
655.23 798.73 0.3365 0.6001 699. 84 3.1536 26.3845
20%
70% 50%
o 70%
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Thermal Energy & Power. —2013 28(3) . -301 ~306

By using the equivalent heat drop method with the thermal efficiency of pipelines being taken into account the au—
thors have described the influence of steam-driven induced draft fans on the whole plant thermal efficiency from the
viewpoint of the functions of the energy system. Induced draft fans are high power consumed auxiliary equipment i—
tems in power plants. To use steam to drive induced draft fans can effectively lower the plant service power rate and
reduce the power supply coal consumption rate. In the range of engineering applications the introduction of the ex—
haust steam discharged from small-sized steam turbines into deaerators can lead to a drop of the absolute internal ef-
ficiency of the steam turbines and at the same time the additional steam goes in and out of the system finally resul-
ting in a drop of the efficiency of the pipelines. An analysis of the calculation results of the thermal cost-effectiveness
of different steam source versions shows that the modification version No. 3 ( the steam in the reheat steam section
was chosen as the steam source) can make the power supply coal consumption rate to reach the minimum thus be—
ing regarded as the optimum modification version. Key words: equivalent heat drop method induced draft fan

steam—driven energy system action principle pipeline efficiency

= Analysis of the Influence of the Waste Heat Recov—
ery on the Exhaust Gas Resistance and Performance of a Supercharged Boiler GAO Zhan-yang
WANG Jianzhi GAO Shi§ie ZHOU Ya-zhou ( CSIC No. 703 Research Institute Harbin China Post Code:
150078) //Journal of Engineering for Thermal Energy & Power. —2013 28(3) . -307 ~309

Calculated and analyzed were the exhaust gas resistance characteristics of a supercharged boiler under the condition
of the waste heat being recovered. It has been found that for the original supercharged boiler with a relatively long
exhaust gas duct by adopting a waste heat recovery system not only the waste heat can be recovered and the waste
heat utilization rate can be enhanced but also the total resistance of the exhaust gas system can be reduced there—
fore the performance of the boiler can be further improved. Key words: supercharged boiler waste heat recovery

flue gas resistance

= Study of the Combustion Characteristics of the Blended Coke
Produced by Using Pingshuo-eriginated Coal and Biomass WANG Jian ZHANG Shou-yu ( Thermal
Energy Engineering Research Institute College of Energy Source and Power Engineering Shanghai University of Sci—
ence and Technology Shanghai China Post Code: 200093) FANG Yi-tian ( Shanxi Coal and Chemistry Research
Institute Chinese Academy of Sciences Taiyuan China Post Code: 030001) LU Jun-u ( Department of Thermal

Energy Engineering Tsinghua University Beijing China Post Code: 100084) //Journal of Engineering for Thermal
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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



