19 5

doi:10.3969/j.issn.1008-5548.2013.05.011

wIAy, RER, R

R AR BEERAR G HES B, KEEXNS A SAE
BRBATIRE AR AT AMmaiik, @it A L E R MR X
I AGE N AR AT E AR I B S AR AR SF B A KB B R &R e
iR L AT, ZRAW EMABAXERLFMSG R REMZ 238
KA BT ik ) A AOM 3T TR B 69 M A E B R AR, Bk
R E R GG, LR 4 B AL AR ok R 30 1 Rosin—Rammler # 4~
BRGHGHZE A 0.7~0.8 B, EALE K 122838 n 15 P) 73R
MFEMR S AR MSEEE KM AERKG TR, BHEAKEY
E LB A K T RACHT 09, JoR AR T 4k A%, B — AP Uk 5 #F a9 R M
RO R A — ROk,

U AR IR R BE R R kAR
:TQ536,TB115 A
:1008-5548(2013)05-0053-07

A Simple Method for Evaluation of Particles
Packing Efficiency and lts Application

TU Yanan, XU Zhigiang, CAI Bin, FAN Xiuyuan,
ZHU Linfeng, YANG Jiaoyang

(School of Chemical and Environmental Engineering, China University of

Mining and Technology (Beijing), Beijing 100083, China)

Abstract: A simple method was proposed to evaluate particles packing
efficiency. Based on symmetrical distribution hypothesis, the particles
were separated to several narrow size grades to characterize the total
system. Through changing upper interval grade void content, the
evaluation index £ of packing efficiency was calculated to evaluate the
system packing efficiency. The availability of the method was tested via
coal water slurry experiments. The results indicate that £ is available to
evaluate particles packing efficiency that is improved by increase of £ and
coal water slurry concentration. The best value of £ is variable for different

coal samples. When the parameter n in Rosin—Rammler model is between
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0.7 and 0.8, E gets its relatively high value, but some exception occurs
possibly in multi-grading particles accumulation. The realizable
concentration decreases when the sample is oxidized, even using a high £
value. The expansion ratio coal water slurry prepared by the same coal
sample is consistent.
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Tab. 1 Random packing efficiency of 4 types of coal particles

with different narrow size

/
Hm pl(g-cm™) po(g+cm™) A
450~280 1.362 0.715 7 0.525 5
<280~180 1.362 0.704 7 0.517 4
<180~125 1.362 0.666 5 0.489 4
110~98 1.362 0.690 5 0.507 0
300 wm,
é 1 I 2
(a) (b) 1, 0.5,
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Fig. 1 Calculation infinitesmal and secondary infinitesmal ’
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Tab. 2 Particle size distribution of 3 types of coal samples
1%
/pm 1 2 3
300.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
122.95 76.32 100.00 100.00 80.75 91.68 95.66 83.24 99.58 100.00
50.39 39.05 98.02 100.00 47.62 68.40 79.29 51.17 90.33 99.88
20.65 15.99 75.26 97.34 22.89 41.48 54.35 25.40 61.65 95.09
8.46 5.88 38.82 75.25 9.80 21.63 31.64 11.13 32.05 74.07
3.47 2.00 15.05 38.35 3.78 9.74 15.53 4.37 13.54 41.92
1.42 0.56 4.44 13.23 1.19 3.47 5.93 1.39 445 16.79
0.58 0.10 0.79 2.61 0.23 0.77 1.41 0.28 0.90 3.97
2.2 E 5 Excel
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Tab. 3 Calculation of packing efficiency evlauation indexes and coal water slurry experiment results for coal No.1
N E/%  Rosin—Rammler n /pm 1%
7:1:2 84.60 0.78 91.35 60.18 64.4~64.5
7:0:3 83.92 0.74 145.67 59.30 64.9~65.1
7:2:1 82.89 0.84 54.65 61.05 64.2~64.3
7:3:0 79.48 0.89 37.87 61.92 63.2~63.5

6:4:0 79.02 0.84 50.29 55.23 62.0~62.2
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Tab. 4 Calculation of packing efficiency evlauation indexes and coal water slurry experiment results for coal No.2

N N E/%  Rosin-Rammler n /pm 1%
4:0:6 82.33 0.83 12.53 48.24 52.0~52.2
5:0:5 81.54 0.85 13.00 52.14 51.8~52.0
0:7:3 80.78 0.85 8.99 41.55 52.1~52.3
1:7:2 80.47 0.86 8.14 45.44 51.1~51.3
5:2:3 80.35 0.88 11.81 54.68 51.1~51.3
7:1:2 79.42 0.94 14.66 61.20 50.7~50.9
4:5:1 79.37 0.90 9.33 54.59 50.7~50.9
6:4:0 78.46 0.96 11.18 61.12 49.7~49.8
5 3

Tab. 5 Calculation of packing efficiency evlauation indexes and coal water slurry experiment results for coal No.3

N N E/%  Rosin—Rammler n /pm 1%
8:0:2 85.65 0.79 46.93 54.62 49.9~50.1
7:0:3 83.82 0.71 65.37 48.63 50.5~50.6
6:1:3 82.73 0.70 56.34 44.18 49.1~49.3
5:4:1 80.18 0.81 21.40 42.79 48.0~438.1
3:4:3 79.61 0.75 61.94 30.83 47.8~48.0
3:6:1 78.83 0.84 29.73 33.89 47.7~47.8
6:4:0 78.23 0.89 15.16 48.78 47.7~47.8
8:2:0 77.90 0.94 9.68 57.68 47.8~47.9
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Fig. 2 Realizable concentration at different evlauation indexes E

of packing efficiency
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’ ’ Tab. 6 Results of jolt ramming experiments
b
/m El% 1%
’ ’
82.00 69.27 66.05
: 61.92 79.42 62.52
’ 55.23 79.84 59.95
o 37.46 66.58 58.35
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Tab. 7 Parameters 6 of coal water slurry system
El% 8 8 1%
84.60 58.29 1.45
83.92 58.82 1.43
1 82.89 58.08 1.43 1.42 221
79.48 57.13 1.39
79.02 55.76 1.42
82.33 45.55 1.81
81.54 45.36 1.80
80.78 45.75 1.77
80.47 44.66 1.80 1.80 1.71
2 80.35 44.66 1.80
79.42 44.27 1.79
79.37 44.27 1.79
78.46 43.28 1.81
85.65 43.48 1.97
83.82 44.07 1.90
82.73 42.69 1.94
3 80.18 41.62 1.93 191 )87
79.61 4143 1.92
78.83 41.33 1.91
77.81 41.33 1.88
77.53 41.43 1.87
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