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Pressure drop characteristics of pneumatic dense phase transport in riser

GUO Xiaolei, GONG Xin, DAI Zhenghua, WANG Fuchen, YU Zunhong
(Institute of Clean Coal Technology, East China University of Science and Technology , Shanghai 200237, China)

Abstract: The pressure drop per unit length of pneumatic dense phase transport for pulverized coal with a

riser of 20 mm bore stainless steel tube was investigated, and its Zenz-type diagram was obtained. The

results revealed that the total pressure drop was mostly attributed to the solids static head and solids

friction contribution, and the pressure drop due to gas less than 1% of the total pressure drop might be

neglected in this study. Comparing with solids velocity, the solids volume fraction played a leading role for

the total pressure gradient. Additionally, the solids friction factor was also investigated, and a correlation

was recommended for predicting the solids friction factor, which was consistent with experimental data.
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Fig. 1 Schematic diagram of pulverized
coal pneumatic transport
1—air compressor; 2, 4—buffer tank; 3—drier;
5—filter of oil and dust; 6—gas distributor; 7~10—gas meter;
11—solid meter; 12—receive vessel; 13, 18, 22— pressure cell;

14, 17, 19, 21—valve; 15, 16—dust filter; 20—{eed vessel
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Table 1 Properties of pulverized coal

Mean particle Particle Bulk

. . . Moisture Angle of
size density density By - e of
/pm /kg+m™* /kgem=3 o (mass) repose/ (")

41 1400 540 2.4 54
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Fig. 2 Pressure drop comparison between AB and BC
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Fig. 3 Pressure drop per unit length
vs superficial gas velocity
solid mass flux/kg e m 2 « s !, ¢ 2040—2120;
W 2420—2500; A 3070—3180
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Fig. 6 Pressure drop per unit length of solid
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Fig. 4 Pressure drop per unit length vs superficial
gas velocity of Rautiainen, et al
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Fig. 5 Pressure drop per unit length of solid
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Fig. 9 Comparison of solid friction factor between

calculated and experimental values
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