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Tab. 1 Proximate and ultimate analysis of 10 typical individual coals for power plant
Qur et/
M 1% A 1% V,I% FC, 1% I - kg~ C,/% H,I% N,I/% S 1% O,/% ST/C
0 6.16 21.73 11.93  60.18 24.62 64.61 2.86 1.04 0.95 2.65 1500
1 9.72 18.51 8.74 63.03 24.18 64.49 2.91 1.37 1.62 1.39 1498
2 5.84 24.30 6.67 63.19 23.39 62.40 2.63 0.97 1.11 2.75 1318
3 7.91 26.53 10.41 55.16 21.82 57.40 2.82 1.18 0.32 3.84 1325
4 6.85 44.98 11.23  36.94 14.95 40.02 2.62 0.73 1.19 3.61 > 1500
5 6.73 17.92  11.63  63.71 25.51 66.53 3.30 1.09 1.91 2.53 > 1500
6 15.01  22.39 11.63  50.98 20.94 54.14 2.95 1.06 0.44 4.01 1413
7 5.31 28.28 10.57 55.85 21.91 57.57 3.23 1.09 1.82 2.71 > 1500
8 6.60 32.10 9.58 51.72 19.88 52.27 2.52 0.87 2.26 3.38 > 1500
9 9.46 26.82 7.26 56.46 20.79 56.21 2.59 0.92 1.82 2.18 > 1500
10 4.54 39.84 15.14  40.48 17.64 46.28 3.38 0.88 0.73 4.35 >1500
2 13
Tab. 2 13 optimized coal blending schemes 2
from software calculation
Qo e Ve Siw M, A, 2.1
IMJ < kg™' 1% 1% /% 1%
(65:35) 21.36 9.84 0.98 5.39 29.74
(30:70) 20.91  8.95 1.91 6.37 29.76 . 3
(80:20) 20.13 9.07 1.6 8.48 29.42 °
(75:25) 21.96 8.61 1.84 8.78 24.59
(70:30) 21.10 8.51 1.82 8.22 27.26
(65:35) 21,13 8.61 1.29 8.92 26.72 1 150.1 250-1 350 C
21.38 9.05 1.04 5.68 29.48 1350 C.
70:10:20) 0.4 -6 g/min .
55:25:20) 20.76 9.04 1.00 7.93 29.09
50 mm
35:30:35) 20. 65 9.12 1.29 7.36 29.80 19 ( ) 900 mm.
1350 C. 1.2,
20.51 9.33 1.66 7.89 29.07
65:20: 15) R90 =10%
55:10:35) 2164 9.09 1.83 7.73 26.44 ’ ’ X
55:10:35) 20.57  9.05 1.76 7.75 29.15 ° 0 .CO. 0. NO
2~ WU 0OU, x
21.59 9.09 1.75 7.02 27.3 ° 600
40:10: 50) — 15 mm
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Tab. 3 Proximate analysis for 13 optimized
coal blending schemes
QH&[ ar Var Sl ar M(\l‘ A(\!‘
/MJ * kg ™! /% /% /% 1%
(65:35) 21.66 9.74 1.08 5.65 29.02
(30:70) 23.62 9.10 2.15 7.60 21.62
(80:20) 20.60 7.86 1.12 7.87 29.04
(75:25) 21.59 8.00 1.17 7.74 26.45
(70:30) 21.31 7.80 1.66 8.14 26.56
(65:35) 21.23 8.36 0.83 7.81 27.39
. . 1
22.30 7.66 1.25 6.63 26.23 . . .
70: 10: 20) Fig. 1 Flue gas temperature distribution
21.78 8.11 1.67 8.12 26.15
55:25:20)
21.05 8.03 1.66 7.93 28.12
35:30:35)
20.57 7.30 1.04 7.56 29.62
65:20: 15)
21.47 7.87 1.49 7.45 27.02
55:10: 35)
21.18 7.90 1.23 7.71 27.74
55:10: 35)
20.68 7.75 1.22 6.86 29.91
40: 10: 50)
2.2
. 1 350 2
Cs 1.2 Fig. 2 lustration of determination method
1 o for ignition point of XiYang coal
39.84% 24.3% 2.3
13
4 o
1 000 -1 300 C
15.14% 6.67% 2.4
o R9O  15% 10% 5%
1283.1 179°C 1167 C

2 400300 mm 250 mm 3
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Tab. 4 Ignition temperatures and distances of

13 optimized coal blending schemes

R90/% /C /C /mm
(65:35) 10 1350 1.2 1179 300
(30:70) 10 1350 1.2 1229 300
( 80:20) 10 1350 1.2 1109 250
(75:25) 10 1350 1.2 1260 350
(70:30) 10 1350 1.2 1112 250
(65:35) 10 1350 1.2 1056 200
' ' 10 1350 1.2 1036 200
70: 10: 20)
' i 10 1350 1.2 1089 250
55:25:20)
' ' 10 1350 1.2 1123 250
35:30:35)
' 10 1350 1.2 1179 300
65:20: 15)
' 10 1350 1.2 1086 250
55:10: 35)
' ' 10 1350 1.2 1201 300
55:10:35)
' ' 10 1350 1.2 1224 300
40: 10: 50)
o 3
1350 C 1.1
1.2 1.3 1170.1 179 C
1233 C 200 mm 300 mmo
1 350 C . 1.2. R90 =10%
1 168 C 1 221
C. “ 65% + 35% 7
1179 C
2.5
“ 65% + 35%”
1.2
4 o NO 63 mg/kg

216 mg/kg 229 mg/kg

NO o

3
Fig. 3 Factors governing ignition properties

of coal blending

4
Fig. 4 Pollutant emission characteristics Coal

of flue gas of blending

R90  15% .10% 5% (
) 0, 11. 16% .
10.41% 9.72% Co, 9.39%
9.7% 10%
0,
Co, .
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2.6

0,=6% S0,
711 mg/kg

556 mg/kg 642 mg/

S0,

5 4
Fig. 5 Slagging conditions of 4 individual

coals and 2 blended coals

13
o 13

ROO  15%
1283 C 1167 °C;
1.1 1.3 1170
1233 C. 1 150 °C
1350 C NO 63 mg/kg 229
mg /kg; R9O  15% 5%
11.16% 9.72% Co,
9.4% 10.0% SO, 556 mg/kg

711 mg/kg. 13
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correcting the thermal efficiency of boiler mixedly burning pulverized coal and BFG is different from the traditional
way. Based on GB10184 — 1988 (Performance test code of utility boiler) a calculation and correction model for the
thermal efficiency of mixedly-burned boiler was put forward. It takes into account the properties of fuel and the set—
ting characteristics of the boiler tail heating surface. The results can provide reference for the thermal efficiency test
and calculation of such boiler. Key words: blast furnace gas( BFG) pulverized coal mixedly-burned boiler thermal

efficiency correction calculation GB10184 - 1988

Co, = The Static Adsorption Performance of Different Solid Adsor—
bents for Carbon Dioxide SUN Hang ZHANG Ligi LI Xiaoshang ZHENG Chu-guang ( State Key La—

boratory of coal combustion Huazhong University of Science and Technology Wuhan China Post Code: 430074) //

Journal of Engineering for Thermal Energy & Power. —2016 31(2). —233 -238

The adsorption performance of four solid adsorbents( 13X Silica MCM —41 and SBA - 15) was studied by using
volumetric technique and the influences of structure property temperature pressure on the adsorption capacity were
analyzed. Meanwhile the performances of different adsorbents through several regenerative cycles were investigated.

The results show that the CO, adsorption of all these four adsorbents is physical adsorption and the order of the ad—
sorption capacity is: 13X > Silica > MCM —41 > SBA — 15. The adsorption capacity is determined by the pore size of
the adsorbent and has negligible dependence on the specific surface area and the pore volume. Compared to the ad—
sorption heat the adsorption coefficient b plays a decisive role in the adsorption capacity; when b increases the ad-
sorption capacity also increases. Among the four adsorbents tested 13X has a relatively small pore size strong ad-
sorption capacity and decent performance through regenerative cycles so it is a suitable adsorbent for CO, adsorp—

tion. Key words: solid adsorbent CO, static adsorption adsorption isotherm heat of adsorption

= Combustion Properties of Blended Coal for Power Plant using Mul-
tivariate Optimization CHENG Jun WANG Xin SI Ting-ting ZHOU Jun-hu ( Zhejiang University State
Key Laboratory of Clean Energy Utilization Hangzhou Zhejiang China Post Code: 310027) ) // Journal of Engi-

neering for Thermal Energy & Power. —2016 31(2). —-239 -244

ABSTRACT: Nonlinear programming to realize the multivariate optimization technology for power coal blending was
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studied by experimentally investigating combustion characteristics of 13 blended coals optimized by using the expert
system of multivariate optimization in a drop tube furnace. The effects of coal fineness R90 excess air ratio and wall
temperature in ignition temperature ignition distance and combustion emissions are reported in detail in this paper.
Results show none of 13 optimized coal blends has appreciable slag indicating this multivariate optimization technol-
ogy has successfully improved the slagging characteristics of coal via effective and optimized blending. Key words:

power coal blending drop tube furnace combustion properties

= An Experimental and Computational Study of Spray Combustion in
Swirling Flows LIU Zhen—ian ZHU Min LI Shao-shuai ( Key Laboratory for Thermal science and Power
Engineering of Ministry of Education /Department of Thermal Engineering Tsinghua University Beijing China Post

Code: 100084) // Journal of Engineering for Thermal Energy & Power. —2016 31(2) . —245 -251

In the energy and power systems swirl-stabilized spray combustion is a common combustion strategy. How to further
improve the combustion efficiency and reduce emissions is the core interest of basic research and technology devel-
opment. In this article we used both experiments and numerical simulations to analyze the influence of swirl on flow
field structure droplet evaporation and combustion characteristics. The structure of cyclone flow field can be divided
into three parts: the central recirculation zone and two kinds of helical vortex which structure is affected by swirl
number. With the increase of swirl number the inner vortex becomes stronger while the outer vortex becomes wea—
ker. With the help of swirl the oil droplets spread outward evaporate more quickly and mix with air more efficient—
ly leading to higher fuel concentration in upstream and higher combustion efficiency. With the increase of Reynolds
number the central recirculation zone increases gradually and the length of flame becomes shorter. Key words: swirl—

stabilized spray combustion swirl number central recirculation zone helical vortex numerical simulation

= Study on the Film Forming Characteristics of Single Row Jet
Holes on the Leading Edge of Wind Turbine Blade YU Jing-mei LIU Pan-pan MENG Fan-dan( Liaon-
ing Technology University Mechanical Engineering Fuxin Liaoning China Post Code: 123000) CHEN Cheng
( Yanshan Lake Power Generation Co. Ltd Chaoyang China post code: 122000) // Journal of Engineering for

Thermal Energy & Power. —2016 31(2). —252 -258



