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Fig. 1 Mixture design constraints map
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( Cost )
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Tab. 1 Different loads corresponding heat and sulfur boiler design values
1%
100 95 90 85 80 75 70 65 60
IMJ < kg™'  21.46  20.96 20.46 19.96 19.46 18.96 18.46 18.46 18.46
/MJ *+kg™'  21.05 19.55 18.05 18.55 18.05 17.55 17 17 17
125 MW
1% 1.17 1.17 1.17 1.17 1.17 1.17 1.17 1.17 1.17
1% 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3
/MJ * kg™! 20.2 19.7 19.2 18.7 18.2 17.7 17.2 17 17
/MJ * kg~! 19.8 19.3 18.8 18.3 17.8 17.3 17 17 17
30 MW
1% 1.71 1.71 1.71 1.71 1.71 1.71 1.71 1.71 1.71
1% 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3
18 MJ/Kg 1. 6%
2013
554/
417.5 / 247. 5
/A
0% ~100% 0% ~60% 3
0% ~50% - . . .
Fig. 3 Schematic of extreme vertex blending
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GRDLM  ZRZIM o S GRDLM DRGLM ZRZIM
GRDLM DRGLM 0
ZRZIM . Quet ar
2
Tab. 2 Test results of Exterme-Vertex-Based Blending
GRDLM ZRZLM DRGLM Quet ar Cost Sear A, Ve UL
0.50 0.00 0.50 18.8113 400. 584 1.004 305 30.182 1 32.5776 0.85
0.19 0.42 0.39 18.828 9 377.033 1.092 25 29.744 2 32.891 8 0.85
0.00 0.50 0.50 18.329 3 332.514 1.343 75 30.125 2 32.813 4 0.80
0.00 0.60 0.40 18.660 3 349.514 1.262 32 30.238 9 33.009 5 0.80
1.00 0.00 0.00 21.296 8 554.000 0.683 77 25.1559 33.670 9 1.00
0.19 0.47 0.34 18.993 3 385.531 1.050 43 29.299 9 32.988 8 0.90
0.39 0.47 0.14 19.848 7 446.759 0.767 90 27.150 6 33.287 3 0.95
0.20 0.60 0.20 19.460 7 410. 686 0.924 74 28.034 5 33.2529 0.95
0.38 0.34 0.28 19.381 1 421.603 0.893 3 28.415 8 33.022 9 0.95
0.69 0.17 0.14 20.267 4 487.730 0.717 05 26.714 3 33.275 4 0.95
0.25 0.25 0.50 18.5212 366. 500 1.144 34 30.604 6 32.646 4 0.80
0.75 0.00 0.25 20.012 6 477.251 0.821 97 27.627 6 33.082 8 0.95
0.40 0.60 0.00 20.314 1 471.912 0.640 21 25.883 2 33.549 4 0.95
0.00 0.55 0.45 18.495 0 341.014 1.303 18 30.682 2 32.911 6 0.80
0.44 0.17 0.39 19.093 6 411.091 0.965 62 29.296 4 32.797 7 0.90
0.70 0.30 0.00 20.734 8 512.885 0.591 34 25.448 9 32.5395 0.95
Cost~S,, Qoo ar 6 3
GRDILM.ZRZIM DRGILM Tab. 3 Multiple Indicator Response Optimization Data Sheet
Cost  Quw
GRDLM DRGLM Smr Cost 247.500 247.500 554.000 1 2
Qret ar 16.657  21.297  21.297 1 1
GRDLM DRGLM St ar 0.684 0.684 1.734 1 1
A, 25.156  25.156  35.540 1 1
. R Ve 31.816  32.799 33.782 1 1
2.3 UL 0. 600 1.000 1.000 1 1
GRDLM = 0.2 ZRZIM = 0.6 DRGIM = 0.2
Cost. GRDLM = 0.352 831ZRZLM =0.327 277 3 DRGLM =0. 319 896
Qe Sy s A~ Vo UL Cost =411.120 =0.466 168
Qe r=19.220 =0.552 334
S, . =0.939 =0.756 976
Cost (
4, =28.818 =0.647 376
) 2 1 V. =32.954 -0.841 845
2013 11 UL=0.913 =0.781 725
3 . =0.628 433
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6 COSt\SI ar\Q

net ar

Fig. 6 Blending Cost S, ,.’s Q.. ., a surface chart

4 t

Tab. 4 Single-sample ¢ — test data sheet

N 95%

Quer o 10 19.2352 0.0774 0.0154 (19.179 9 19.290 6)

Cost 10 411.00 0.00 0.00 (411.00 411.00)
S

Ve 10 32.9429 0.0511 0.0091 (32.7851 32.8261)
UL 10 0.913 81 0.021 12 0.006 68 (0.898 70 0.928 92)

Car 10 0.9365 0.0589 0.0281 (0.8729 1.000 1)
A, 10 28.8297 0.0356 0.0071 (28.768 5 28.8909)

4:3:3 o
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radation compressor fouling time series model

= Numerical and Experimental Study on Positive-curving & E-
venly-doading Blade in Transonic Condition KANG Lei XU Wei ZHANG Yan ( No. 703 Research Insti—
tute of CSIC Harbin China Post Code: 150078) ZHOU Rui-un ( Grand New Power Co. Lid. Harbin China Post

Code: 150078) //Journal of Engineering for Thermal Energy & Power. —2016 31(3). -56 —62

The numerical analysis on four kinds of stator blade including evenlydoading blade positive-eurving & evenlydoad-
ing blade aftdoading blade and positive-curving aftdoading blade was made under the same boundary conditions

and the air test of the annular cascade test pieces of the positive-curving & evenlyJoading blade was carried out on
the wind tunnel test bench with outlet Mach number of 0. 97. The study results showed that positive-curving blade
can control effectively the secondary flow of tip section realize the homogenization of the loss at the radial direction
and make the Mach number contour orthogonal to the central line of the flow channel. Under the same boundary
conditions for both the evenlydoading blade and aftdoading blade effective positive-curving can make the total
pressure recovery coefficient increased by more than 1% . Key words: positive-curving blade aftdoading evenly—

loading wind tunnel test

= Research on Optimization of Coal Distribution Based on Mixture
Design GUAN Hai-ying ZHANG Hai-ying ( Key Laboratory on Complex System Control and Intelligent In—
formation Processing Xian University of Technology Xian Shanxi Province China Post Code: 710048) LIU Yu-
ming ( Baqgiao Thermal Power plant of Datang Shanxi Power Generation Co. Ltd. Xian Shanxi Province China Post

Code: 710048) //Journal of Engineering for Thermal Energy & Power. —2016 31(3). -63 -69

Under the preconditions of ensuring the normal operation of coalfired boiler unit and meeting the needs of the unit
load in order to improve the composite indicators such as coal distribution cost calorific value sulfur content ash
content volatiles and so on on the principle of mixture test design with consideration of three factors including
high-ealorie & low-sulfur coal medium-calorie & medium-sulfur coal and low-calorie & high-sulfur coal the ex—
treme vertex method was adopted for coal distribution design. In combination with the enterprise coal distribution
status and environmental protection requirements the optimal proportion of three factors was obtained by using the

multi-index response optimization model which established by analyzing and processing the test data. The results in—
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dicate that the optimal composite indicators can be achieved when the proportion of high-calorie & low-sulfur coal
medium-calorie & medium-sulfur coal and low-calorie & high-sulfur coal is 4:3:3. Key words: mixture design

coal distribution composite indicators multi-index response optimization model

= Analysis on the Influence of Air Heater on Boiler Thermal Efficiency

FAN Qing-wei DONG Huai-tuo ( Guangdong Yudean Environmental Protection Co. Ltd. Guangzhou
Guangdong Province China Post code: 510630) MOU Chun-hua XIE Tian ( Xian Thermal Power Research Insti—
tute Co. Ltd. Xian Shanxi Province China Post Code: 710032) //Journal of Engineering for Thermal Energy &

Power. —2016 31(3). -70 74

The paper firstly makes the analysis on the influences of air heater on boiler thermal efficiency based on the princi—
ple of boiler heat balance and then on the basis of the definitions of the boiler net efficiency and fuel efficiency the
paper proposes a calculation formula for boiler thermal efficiency before and after air heater put into operation. The
analysis on the test data indicates that for a 200 MW unit as air heater put into operation with the definition of boil—
er net efficiency the boiler thermal efficiency decreases from 92.37% to 91.61% and with the definition of fuel ef-—
ficiency the boiler thermal efficiency decreases from 92.37% to 92.62% . The difference between two kinds of boil—
er thermal efficiency is 1.01% which shows with the definition of fuel efficiency the boiler thermal efficiency will
increase after air heater put into operation. With same heat output quantity the heat input of fuel will decrease so
the calculation result can better reflect the changes of quantity of fuel entering the boiler. Key words: fuel efficien—

cy net efficiency air heater boiler energy balance

L = Experimental Study on Returning Characteristics of L—-
valve in HDCFB ZHANG Run-yuan FAN Bao—guo LI Xiao-dong QIAO Xiaoei ( College of Electrical
and Power Engineering Taiyuan University of Technology Taiyuan Shanxi province China Post Code: 030024) //

Journal of Engineering for Thermal Energy & Power. —2016 31(3). —-75 -82

A test on the influences of the air distribution mode air-charging port location and air-charging port size on the L-
valve returning flow rate M system stability and L-valve resistance is made in the high density circulating fluidized
bed ( HDCFB) . The pipe diameter of L-valve is 0. 159m and the Class- air-charging port and Class-I air-charging

port are opened separately in vertical section and in horizontal section. The test results show when air charged joint—



