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Fig. 1 Schematic drawing of the structure of
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Tab. 1 Model for exergy analysis .
W o
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Tab. 2 Basic parameters for analysis of cases
3
1% 0.9234
3.1 k) * kg™t 25000
/C 5490
o /W e m™? 875
/RMB *» m 2 1050
o /RMB » m 2 480
N N /h 8
. ) /RMB « ! 600
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Fig.2 Law governing the change of the revenue of

the system with loads at various operation modes
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3 100% THA

Tab. 3 Thermodynamic parameters at various knods under the 1009% THA operating condition

/teh™! /MPa /°C /kJ e kgt /kJ - (kg * K) 7! /Ky kg™
1830. 8 16.67 538.0 3397.3 6.4152 1519.59
1687.3 3.69 320.0 3026.4 6.5078 1121.55
1546. 6( 1687.3) 3.69 320.0 3026. 4 6.5078 1121.55
1546.6( 1687. 3) 3.32 538.0 3538.0 7.2921 1403.23
1399. 1( 1507. 3) 0.82 335.7 3131.4 7.3477 980.33
1221.1(1327.2) 0.02 54.0 2426.0 7.4813 235.76
1221.1(1327.2) 0.02 54.0 226.6 0.7546 8.29
1402. 1( 1524. 5) 1.73 55.1 232.0 0.7681 9.73
1402.1(1524.5) 1.71 96. 1 403.9 1.2614 37.04
1402.1( 1524.5) 1.68 114.1 479.8 1.4622 54.07
1402. 1( 1524.5) 1.65 131.2 552.4 1.6457 72.88
1830.8 3.02 165.8 702.1 1.9973 119.49
1830. 8 19.79 175.4 754.0 2.0706 149.91
1830. 8 19.77 204. 4 879.9 2.3441 195.65
1830. 8 19.70 243.9 1058.2 2.7033 268. 63
1830.8 19.60 272.1 1192.6 2.9562 328.90
120.0 5.72 380.0 3134.2 6.4971 1232.48
140.7 (0) 3.58 319.1 3026.4 6.5218 1117. 44
76.2(83.28) 1.79 444.0 3347.5 7.3207 1204.35
85.5(96. 66) 0.84 335.6 3131.4 7.3376 983.29
42.3(45.97) 0.32 220.8 2907.5 7.3694 750.07
43.5(47.25) 0.19 167.0 2804.1 7.3869 641.54
93.6(102.27) 0.10 107.8 2691.7 7.3916 527.76
120.0 3.94 249. 4 1083.0 2.7879 268. 64
260.7(120.0) 1.91 210.0 897.7 2.4248 189.78
336.8(203.27) 0.10 180.9 767.2 2.1483 140. 34
42.3(45.97) 0.20 119.7 502.3 1.5246 58.27
85.7(93.22) 0.11 101.7 426.3 1.3262 40.43
179. 4( 195. 49) 0.02 60.6 253.7 0.8387 10.74
4 100% THA

Tab.4 Analysis of the effectiveness of different alternative versions under the 100% THA operating condition

/kW /g+ (kW *h) ! / (%) / (%) / (%) /m?
HPH 32164.13 12.09 73.07/45.60 27.27/37.95 40.08/40. 19 106928
HPH 36831.71 13. 14 73.11/41.64 22.69/31.58 39.35/39.67 130049
HPH 16881.96 8.39 73.14/36.97 19.28/26.83 40.10/40. 18 85296
LPH 5141.15 2.60 73.20/28.92 14.33/19.55 40.63/40. 34 44102
LPH 4207.46 2.13 73.22/24.83 11.41/15.48 40.52/40.24 44801

LPH 6703.77 3.38 73.24/18.06 7.27/10.12 39.61/39.43 98934
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Tab.5 Analysis of the payback periods of
various alternative versions under the 100%
THA operating condition
° 1 2 3 5 6 7

42 HPH HPH HPH LPH LPH LPH
al /EI b, 3342.6 3632.9 2319.7 718.8 588.9 934.5
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Tab. 6 Results of the exergy analysis of the main parts

/ /
MW % %
21.037 38.8 1.94 89.79
7.377 13.6 0.68 96.18
25.796 47.6 2.38 91.12
54.21 100.0 5.01 92.13
1 1.309 9.6 0.12 99.26
3 2.846 20.8 0.26 97.42
4 4.236 31.0 0.39 93.48
5 0.783 5.7 0.07 97.57
6 0.816 6.0 0.08 96.7
7 3.686 26.9 0.34 81.53
13.68 100.0 1.26 92.14
@ 13.350 1.52 1.23 —
@ 0.492 0.056 0.05 —
©) 33.726 3.84 3.12 —
@ 4.918 0.56 0.46 —
O] 5.270 0.60 0.49 e
® 600.129  68.33 55.43 —
@ 220.360  25.09 20.35 e
878.28 100.0 81.13 45.65
84.46 100.0 7.80 3.49
51.99 100.0 4.80 41.64
1082.62 —— 100.0 39.67
O] @ ®
©) 6] ® @
(1)
(2) 2
100% THA

6.13% . 13.14 g/( kW * h)

39.35% 39.67% -
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flected in the chemical reaction control stage. Key words: calcium-based absorbent self activation CO, cyclic

conversion rate

= Method for Calculating the Packing Height Inside a Natural Ven—
tilation Sea Water Cooling Tower XIE Ying-chun ( Engineering College China Oceanology University
Qingdao China Post Code: 266100) YANG You-sheng ( Key Laboratory on South China Sea Right Protection
Technology and Application China National Ocean Administration Bureau Guangzhou China Post Code: 510310)
XU Zhen ( Key Laboratory on Advanced Energy Source and Power Engineering Thermophysics Research Institute
Chinese Academy of Sciences Beijing China Post Code: 100190) //Journal of Engineering for Thermal Energy &

Power. —2013 28(6) . —633 ~637

Based on the Merkel theory improved was an air wet ball temperature correction calculation method for calculating
the thermal characteristics of sea water cooling towers with a wet ball temperature difference equation relating to the
air inlet state being proposed and an analytic calculation method for calculating the packing height in a natural ven—
tilation sea water cooling tower being developed. On this basis the influence of the water/gas ratio bottom tempera—
ture difference and inlet and outlet water temperature at various sea water concentration ratios on the packing height
in a sea water cooling tower was analyzed. It has been found that when the concentration ratio is 2 the bottom tem—
perature difference will decline from 7°C to 3 °C  the packing height will rise by about 10% the inlet water temper—
ature will increase from 35 “C to 45 °C and the packing height will drop by about 2% . The bottom temperature
difference has a most remarkable influence on the packing height in the sea water cooling tower while the inlet water
temperature has almost no influence. Key words: sea water cooling tower packing height bottom

temperature difference

600 MW = Study of the Performance of a Solar Energy Ultilization
Integration System in a 600 MW Coal-fired Power Plant ZHAO Hong-bin BAI Yun ( College of Me—
chanical Storage and Transportation Engineering China University of Petroleum Beijing China Post Code:

102249) //Journal of Engineering for Thermal Energy & Power. —2013 28(6) . — 638 ~643
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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—



