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~ Tab. 1 Discriminating limits and confidence
° N level of the coal slagging index
N 1%
: ° >1390
. ST/C 1390 ~ 1260 83
° <1260
<0.206
° g/ m, 0.206 ~0.4 69
N ° >0.4
<1.87
0y My, 1.87 ~2.65 61
° >2.65
(ST) . (mg/my) . <0.3
( mSiOZ/mA1203 ) ( mFe203/mcao ) Moy Meso 0.3~3.0 37
° >3.0
1 1.1
735 ~1 500 C
1 500 C N o 2
N N Yoo 1 84%
12013 -03 -12; 12013 -06 -23
(11]122029) ; (20127ZTS017)

(1989 -)
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1260 C.

950 C.
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Tab. 2 Distribution of the demineralization temperatures

ST
>1390°C  1260~1390 C <1260 C
20% 40% 40%
2% 14% 84%
1.2
(K,0.Na,0)
o 3
0.053 ~1.38 0.27
o 0. 128 ~23.94
10 84%
0.4,
11.291 18
23
3

Tab. 3 Distribution of the alkali/acidic ratios

my/my

>0.4 0.206 ~0.4 <0.206

54% 28% 18% 0.053 1.38 0.27
88% 10% 2% 0.128 23.94 2.96
1.3
Al O, Sio,
o 4
0.912 3.014
1.981
Si0, 64% Al O, 1%
71 AL O,
368
0. 261 ~ 336. 61
31.814 86% 2.65
1.4
CaO Fe, O,

o 5
0.166 ~24.284 0~
3.189

4

Tab. 4 Distribution of the silicon/aluminum ratios

Msio, /mA1203

>2.651.87~2.67 <1.87

18% 36% 46% 0.912  3.046 1.981

86% 8% 6% 0.261 336.64 31.814

5

Tab. 5 Distribution of the iron/calcium ratios

Mpey04 Imcy0

>3.0 0.3~3.0 <0.3

3%  55% 2%  0.166 24.824 3.168
2% 18% 80% 0 3.189  0.741
2
10
6 o
10 ~11
6
30%
; 50%
; 20%
3
3.1
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Tab. 6 Result of the coal slagging identification 1 500 °C(
index in prejudging the biomass slagging tendency 1 500 C
0.342  67.994  2.163 >1 500 C ) Al, O,
40
2.52 9.57 0.11 o 40
0.34 2.52 3.16 . ST. . .
0.25 16.79 0.91
0.62 29.43 0.12
0.08 117.21 0.0043
0.25 71.8 0.28 ’
12 -39 40,
5.30 82.71 0.05
7 o
0.342 2.635 3.163 7
Tab.7 Table of the slagging indexes
0.254 16.632 0.037 of ash samples after sequencing
1 861 2.091 12.585 0.073
o 2 920 2.616 53.048 0.036
S(i ) (1) o
3 940 4.100 1.873 0.000
4 940 1.166 32.225 0.103
5 950 0.587 44.591 0.118
joop -
SGp = [x,5 —2,G PI?
/ az:’ 52:1 o et 37 1290 2.515 17.139 0.041
B=(12"p) _ 38 1290 1.750 14.214 0.051
— o 1 J
x5 (i j) = ﬁz Xop (1) 39 1312 0.958 12.582 0.252
J a=1
P 40 1457 0.177 1.343 0.204
n

K K -1
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(3) Tab. 9 Biomass slagging index identification
8 limit optimum segmentation result
VB
x, - lm_in (x,-j) /C >1180 1010 ~ 1180 <1010
Z; = =0 (3) <1 1~2 >2
max (x, ) — min (x )
I<sisn <isn <7 7 ~20 >20
8 >2 0.3~2 <0.3
Tab. 8 Data after transformation and the segmentation results
1 0.170 0.107 0.033  0.023 1
2 0.250 0.136  0.143 0.011 1
7 0.358 0.202 0.074 0.013 1
8 0.372  0.078 0.100 0.019 1 10
9 0.418 0.046 0.081 0.036 2
10 0.507 0.026 0.086 0.084 2 10
10
17 0.596  0.035 0.004 0.089 2 Tab. 10 Result of prejudging the biomass slagging
18 0.601  0.007 0.020 0.209 2 tendency by using the optimum segmentation
19  0.615 0.035 0.019 0.074 3 slagging index
20 0.619 0.240 0.006  0.005 3
0.342 67.994 2.163
39 0.780 0.045 0.033 0.079 3
40 0.976 0.003  0.003 0.064 3 2.52 9.57 0.11
8 1 8 0.34 2.52 3.16
ST ;9 18 0.25 16.79 0.91
19 40 0.62 29.43 0.12
1 010 C 0.08 117.21  0.0043
2 1
20 75% 0.3, 0.25 71.8 0.28
1010 ~1 180 C
1~2 2 ~7 5.30 82.71 0.05
0~2 o
1 180 °C 1 70% 0.342 2.635 3.163
7 2,
0.254 16.632 0.037
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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



