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Blockage critical state of pulverized coal dense-phase

pneumatic conveying in horizontal pipe

XIONG Yanjun, GUO Xiaolei, GONG Xin, HUANG Wanjie, ZHAO Jinchao, LU Haifeng
(Key Laboratory of Coal Gasification, Ministry of Education , East China University of
Science and Technology, Shanghai 200237, China)

Abstract; Taking pulverized coal and dry air or CO,as the experimental materials, the blockage critical
state of pulverized coal dense-phase pneumatic conveying with pipelines of 10, 15 and 20 mm (ID) were
studied respectively. The blockage critical characteristics, such as solids gas ratio, transporting velocity,
pressure signal were obtained through reducing gas flow rate. Characteristic parameters and characteristic
frequency of different stages were obtained by analysis of pressure signal characteristics and power
spectrum analysis. The results showed that the blockage critical velocity was related to pipeline diameter
and carrying gas characteristics. A dimensionless equation describing the relationship between blockage
critical velocity and aforementioned parameters was finally established. Fluctuation of pressure signal was
significant and vibration frequency converted to low frequency near blockage critical state. The criterion for

blockage was obtained by mathematical calculation of pressure signal.
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Table 1 Properties of pulverized coal

Median size  Particle density Bulk density Angle of
/pm /kg e m~3 /kg e m~? repose/ (")
24 1400 540 54
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Table 2 Experimental data record

Pipe diameter/mm Operation condition . Q B ) P W " . U
/m® « h™! /MPa /kg s h™! /kg s m? /me s !

10 air stagel 1. 14 0.052 372 601 2.0

stage?2 0. 90 0. 058 361 749 1.6

blockage 0.78 1.4

CO» stagel 2. 40 0. 045 445 240 6.2

stage2 1. 74 0.053 271 251 4.5

blockage 1. 62 4.4

15 air stagel 2.58 0.037 767 451 2.6

stage2 1.98 0.038 499 590 2.1

blockage 1. 80 1.9

CO; stagel 5.52 0. 035 854 195 6.7

stage?2 3.72 0. 036 570 203 4.7

blockage 3.30 4.5

20 air stagel 3. 36 0.014 1422 626 3.4

stage2 3.12 0.015 1373 699 3.0

blockage 2.82 2.8

CO; stagel 4.74 0.009 362 83 6.8

stage2 3.72 0.011 355 104 5.3

blockage 3.24 5.1
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Fig. 3 Power spectrum transformation
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