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Fig.5 Chart showing the flow path of the integrated system
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Tab. 1 Parameters of the steam and water parameters of the regenerative heating systemof the unit
1 2 3 4 5 6 7 8
hi /K] * kg™ 3140.5 3021.6 3327.4 3157.5 3009.5 2878.7 2751.1 2622.6
hy k] s kg™! 1200. 6 1045.7 853.2 746.8 611.2 519.0 434.0 346.0
hy /KJ kg ™! 1070. 4 870.2 760. 8 — 541.2 455.6 367.2 179.5
q;/k] * kg™! 2070.1 2151.4 2566.6 2546.3 2468.3 2423.1 2383.9 2463.7
7 /kJ * kg ™! 154.9 192.5 106. 4 135.6 92.2 85.0 88.0 187.1
vy, k) * kg ™! — 200.2 109.4 149.6 — 85.6 88.4 208.3

7 0.5130 0.4833 0.3378 0.2909 0.2484 0.2063 0.1622 0.1144
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Tab. 2 Thermo — economic indicators of the system in various integrated versions when water at the
inlet of the preheating section is introduced from the outlet of the condensatge pump
IKI(KWeh) - Jo( kWoh) - 1%
1% AH /KJokg™! 1% 1% 1% Jm?
10 0.2876 46.303 0.0235 40.231 8948. 30 305.733 10.97  49631.3
5 20 0.5753 46.314 0.0470 40.241 8946. 19 305. 662 21.94  99262.7
30 0. 8629 46.325 0.0705 40.250 8944.09 305.590 32.90 148894.0
40 1. 1505 46.336 0.0940 0.4026 8941.99 305.518 43.86 198525.3
10 0.3154 46.304 0.0258 40.232 8948.09 305.726 10.97  49631.3
6 20 0.6308 46.316 0.0516 40.242 8945.79 305. 648 21.94  99262.7
30 0.9461 46.328 0.0773 40.253 8943.48 305.569 32.90 148894.0
40 1.2615 46.340 0.1031 40.263 8941. 18 305.490 43.86  198525.3
10 -0.2419 46.283 -0.0198 40.214 8952.17 305. 866 10.97  49631.3
5 20 —-0.4840 46.274 -0.0396  40.206 8953.94 305.926 21.94  99262.7
30 -0.7256 46.265 -0.0594  40.198 8955.72 305.987 32.90 148894.0
40 -0.9675 46.256 -0.0792  40.190 8957. 49 306. 047 43.86  198525.3
10 —-0.0453 46.291 -0.00004  40.220 8950.73 305.817 10.97  49631.3
7 20 -0.0906 46.290 -0.00007 40.219 8951.06 305.828 21.94  99262.7
30 -0.1359 46.287 -0.00011 40.217 8951.40 305.839 32.90 148894.0
40 -0.1812 46.286 -0.00015 40.216 8951.73 305.851 43.86 198525.3
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Tab. 3 Thermo-economic indicators of the system in various integrated versions when water at the inlet
of the preheating section is introduced from the outlet of the feedwater pump
/% AH /KJkg™! 1% j g U (R T /m?

10 -4.1346 46.136 -0.3393  40.086 8980. 77 306. 843 10.97  26194.5

5 20 -8.2601 45.979 -0.6808  39.950 9011.34 307. 887 21.94  52389.0
30 —-12.4037 45.823 -1.0247 39.814 9042.12 308.939 32.90  78583.5

40 -16.5382 45.666 -1.3710  39.678 9073. 11 309.998 43.86 104778.0

10 —-4.1068 46.137 -0.3370  40.087 8980. 56 306. 836 10.97  26194.5

6 20 -8.2136 45.982 -0.6762  39.951 9010.93 307.873 21.94  52389.0
30 -12.3204 45.826 -1.0178  39.816 9041.50 308.918 32.90  78583.5

40 -16.4272 45.671 -1.3617  39.681 9072. 28 309.970 43.86 104778.0

10 -4.6641 46.116 -0.38295 40.068 8984. 67 306.976 10.97  26194.5

5 20 -9.3281 45.939 -0.7687  39.915 9019. 21 308. 156 21.94  52389.0
30 -13.9922 45.763 -1.1575  39.761 9054. 00 309. 345 32.90  78583.5

40 —18.6563 45.586 -1.5493  39.608 9089. 07 310.543 43.86 104778.0

10 —4.4675 46.123 -0.3667 40.075 8983.22 306.927 10.97  26194.5

7 20 -8.9350 45.954 -0.7360  39.928 9016. 28 308. 056 21.94  52389.0
30 —-13.4024 45.785 -1.1082  39.781 9049. 59 309. 194 32.90  78583.5

40 -17.8700 45.616 -1.4831 39.634 9083. 14 310.341 43.86 104778.0

2 o
6 40% 0.31 g/( kW * h)
; 43. 86%
198 525 m’.
(3)
Co,
100% 3.47%
1 . CO, D . 2008.
( 1) ZHONG Weidong. Study of CO, chemical absorption technology
Co,
D . Hangzhou: Zhejiang University 2008.
3 D .
. 2010.
(2) ZHAI Rong-rong. Study of the mechanism governing the CO, emis—

6 sions reduction and its coupling characteristics with a thermal pow—



Co, . 649 -

er plant D . Beijing: North China University of Electric
Power 2010.
4 . CO,
J. 2009 29( 17) : 14 -20.
HUANG Bin XU Shi-sen GAO Shi-wang et al. Industrial experi—
mental study of the CO, capture in Huaneng Beijing-based thermal

power plant J . Proceedings of China Electric Machinery Engi—

neering 2009 29( 17) : 14 -20.

trough type solar energy steam generation system J . Journal of
Engineering Thermophysics 2011 32 (5) : 721 —724.

CHEN Haiping  WANG Jing LI Ping et al. Energy consumption
analysis of coalfired power plant with CO, capture system based on

solar energy J . Sustainable Energy 2011 11(3):11 -18.

J. 2009 29(23) :92 - 98.

CUI Ying-hong CHEN Juan YANG Yang et al. Study of the per—

5 . - formance of a solar energy-aided thermal power generation system
J. 2005 25 ( sup) :576 -579. J . Proceedings of China Electric Machinery Engineering 2009
RAN Peng ZHANG Shu-fang ZHANG Wen-bao. A solar energy— 29(23) :92 -98.
geothermal combined flash power generation systerm and its exergy M .
evaluation J . Journal of Power Engineering 2005 25 ( sup) : 1994:34 -59.
576 -579. LIN Wan-chao. Energy-saving theory for thermal power plants
6 M . Xian: Xian Jiaotong University Press 1994:34 -59.
] 2011 32 (5):721 -724. (A #% gﬁ]ffi)
GAO Zhi<hao SUI Jun LIU Qi-bin et al. Study of a parabolic

EENXEEREE RN NN R

DOE

# {Gas Turbine World»2012 4 11 — 12 A 7| 3RiE

,U.S. Dept of Energy Advanced Research Projects Agency

(£ B4R L H KPR %4538 ) 245 T Prait & Whitney Rocketdyne 22 3] — AN % 43142 it 500 7 % 7.
AR, AT AR B G R A, AR 3 B L AAL G 55 69 MR AR S AL B R A
ZA R H =B B AR HREA, AR R R A FRIRRA £S5 T AARI R AT 248
S EHARTARB RO RARAE AW, AR R kA F AW,

ARPA —E( £ 5B T £ B BB RBHERKFRITXE
B RAR Y 25% AT A T E AR P B A R ALK B,

B BAR,ERARAH B LA - 3] - ikikE %

R 89 % —AFT LR B 2 Rocketdyne 2 8] 535 it 55 4] 348 15 4B MO MR T, - A B DR S HUERIE

AT IR IS, AR E L IZEH AR T R R K T AT
MR AR EGEBRIRE NIRRT, 12 T A G L5 5 & A B EAT

TR A A T RAA
"RES MY 500 7 £

7T %) 0 5% = ANBE R B A Rocketdyne 28] 37 T & — A 63t 09 MR ASEAULPA IR, A B T AL R R A2

ERMRIEIRAL, AR

BB G ETARES.

GBIV = A RHE L, IR B AL R R AR IR AR Y 50% £ 4, T e T e R4 5 1

15,8 3] T5% , 18 8 5 A AR 60% o



6 . 665

For a NZK600-46.7/538/538 large-sized coalfired power generator unit established was a model for studying the
performance of a solar energy auxiliary type thermal system. Based on the thermodynamics first and second law the
authors had analyzed the variation law governing the performance of the unit with load under various alternative ver—
sions. It has been found that the heat and power conversion efficiency of the solar energy will increase with an in—
crease of the steam extraction stage number and load. Among them the second steam extraction section can achieve
the highest efficiency under 100% THA operating condition the output power of the unit will increase by 6. 13%

and the coal consumption rate can be saved by 13.14 g/( kW < h) . In such a case the thermal and exergy efficien—
cy will be 39.35% and 39.67% respectively. The economic analytic results show that when the unit is operating in
the power increment mode the investment payback period will be shortened if the optimum alternative version is a—
dopted the investment payback period will be around 1.2 years. The research findings can offer theoretical underly—
ing basis and scientific support for designing a solar energy and coalired unit mutually complementary power gen—
eration system and in the meantime provide a new thought for optimizing the unit to save more energy. Key words:

solar energy utilization solar energy auxiliary feedwater heating different steam extraction alternative version exergy

analysis payback period

CO, = Study of the Performance of a CO, Capturing Sys—
tem Based on the Solar Energy Heat Collection Technology CHEN Hai-ping ( Research Center for Na—
tional Thermal Power Generation Project Technology College of Energy Source Power and Mechanical Engineering
North China University of Electric Power Beijing China Post Code: 102206) YU Xin-wei LU Guang-wu ( College
of Energy Source Power and Mechanical Engineering North China University of Electric Power Baoding China

Post Code: 071003) //Journal of Engineering for Thermal Energy & Power. —2013 28(6) . —644 ~649

In the light of the high energy consumption of the carbon dioxide capturing technology in coalHired power plants de—
scribed was the mechanism governing the coupling among a novel type parabolic trough solar energy heat collection
system amidogen carbon dioxide capturing system and thermal system for a coalfired power generator unit. Based
on the equivalent enthalpy drop method theory the thermal cost-effectiveness of various integration versions were
calculated and analyzed of a 300 MW coalfired power generator unit. In this connection the variation law governing

the thermal cost-effectiveness of the unit in an amidogen carbon dioxide capturing system and the optimum water re—
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turning location and law of the drain water in the flash vaporizer and saturated water from the reboiling vaporizer
were obtained. It has been found that when the inlet water of the preheated section is introduced from the outlets of
the condensate pumps the cyclic thermal efficiency of the unit will increase with an increase of the carbon capturing
rate. When the inlet water of the preheated section is introduced from the outlets of the feedwater pumps on the con—
trary the optimum water returning location of the saturated water from both flash vaporizer and reboiling one lies in
the outlet of the heater No. 6 in the main condensate water pipeline of the unit. When the proportion of the water in—
troduced from the outlets of the condensate pumps in the preheated section was 40% the standard coal consumption
rate saved was 0.31 g/kw. h and the carbon capturing rate attained 43. 86% . Key words: CO, capturing solar en—

ergy heat collection system equivalent enthalpy drop method thermal cost-effectiveness

= Study of the Index for Discriminating the Slagging of Ash Produced from
Combustion of Biomass YUAN Rui-bin LIU Zhi-qiang XU Ai-qun ( College of Energy Science and Engi-
neering Central China University Changsha China Post Code: 410083) LONG Bing ( Changsha Jinzhi Engineer—
ing Consultancy Co. Ltd. Changsha China Post Code: 410007) //Journal of Engineering for Thermal Energy &

Power. —2013 28(6) . —650 ~654

By using the coal-produced ash slagging index to discriminate the slagging of ash produced from combustion of bio—
mass the authors had found that the coal-produced slagging index is incapable of accurately discriminating the slag—
ging of ash produced from combustion of biomass. To study the index for discriminating the slagging of ash produced
from combustion of biomass fuel based on the samples showing the slagging degrees of ash produced from combus—
tion of 40 groups of biomass a sequence was made from small to big according to their softening temperatures. By u—
sing the optimum three-section segmentation method a model for the limits of softening temperature alkali/acid rati—
o silicon/aluminum ratio and calcium/iron ratio totaling four kinds of commonly seen indexes for discriminating the
slagging of ash produced from combustion of biomass was established based on the data specimens. The model in
question was used to predict the slagging tendency of ten kinds of biomass. The prediction results show that the use
of the model in question can greatly enhance the accuracy in discriminating the slagging tendency of ash produced
from combustion of biomass fuels especially by employing the calcium/iron ratio such a slagging tendency can be
discriminated with a very high precision. Key words: biomass optimum segmentation discrimination index slag—

ging tendency



