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Effect of Mean Particle Size of Pulverized Coal on Dense Phase

Pneumatic Conveying at High Pressure

ZHOU Yun, CHEN Xiao-ping, LIANG Cai, MENG Qing-min, LU Peng, PU Wen-hao, XU Pan
(School of Energy and Environment, Southeast University, Nanjing 210096, Jiangsu Province, China)

ABSTRACT: Experiments of dense phase pneumatic
conveying of pulverized coal using nitrogen were carried out in
an experimental test facility with the conveying pressure up to
4 MPa. The relationship between mass flow rate of pulverized
coal with different mean particle size and gas injecting velocity
were investigated. Also, the characteristics of pressure drop in
the horizontal pipe, vertical pipe and bend with different mean
particle size of pulverized coal were analyzed. Test results
indicate that, with the increase in total gas flow rate enters into
the feeding hopper, the mass flow rate of fine coals reaches the
peak value earlier than that of coarse coals, but the optimum
injecting velocity is lower than that of coarse coals. In addition,
it is showed that the pressure drop for coarse coals is higher
than that of fine coals with the same mass flow rate, and when
the coal concentration in the pipe is higher enough, the
conveying pressure drop for fine coal is close to that of coarse
coal. The pressure drop in vertical pipe is higher than that in
horizontal pipe, and the pressure drop in horizontal pipe is
lower than that in horizontal bend with the same mass flow
rate.

KEY WORDS: high pressure dense phase pneumatic convey-
ing; mean particle size; pressure drop; pulverized coal
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Fig. 1 Schematic diagram of high pressure dense-phase
pneumatic conveying of pulverized coal
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Fig. 2 Schematic diagram of hopper
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Fig. 3 Mass flow rate of solids vs. injecting velocity
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Tab.1 Experimental data

dy/um vimis)  Mdkals)  Qd(m¥h)  Qu(m%h)
52 3.0 0.16 0.4 0.8
300 2.3 021 0.4 0.8
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Fig. 4 Phase diagram of horizontal pipe for pulverized coal
with mean particle size of 0.52x10™ and 3.0x10“m

(Ap/L)/(kPa/m)
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Tab. 2 Economical velocity vs. particle size

d/pm ik U/(m/s)
52 Ap/L=17.26-2.02U+0.106U? 9.53
115 Ap/L=16.48-1.46U+0.08U° 9.12
300 Ap/L=16.39-1.79U+0.095U? 9.42
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Fig. 5 Phase diagram of horizontal pipe for pulverized
coal with mean particle size of 52, 115 and 300 pm
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Fig. 6 Phase diagram of vertical pipe and horizontal pipe
for pulverized coal with mean particle size of 52 & 300 um
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Fig. 7 Phase diagram of horizontal pipe and horizontal
bend for pulverized coal with mean particle size of 52 um
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Fig. 8 Phase diagram of horizontal bend pipe for
pulverized coal with mean particle size of 52 & 300 um
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Fig. 9 Phase diagram of vertical bend and horizontal bend
for pulverized coal with mean particle size of 52 um
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