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Table1l Resultsof some researchers on pressure drop across asingle plug
Author Material Particle diameter (mm) Pipeline diameter (mm) Maximum plug length (m) Results
Lippert™™ Alumina 0.066 07 P is proportional to LD
Flain™ Alumina 0.066 0.7 P is proportional to L?
Dickson'® Glass bead 1.5,0.07 16 P is proportional to L
Lilly!? Polypropylene 3.2,44,1.0 25.4,50.8, 95.25 0.95 P is proportional to L
Klinzing¥ Coal powder 32 3 P is proportional to L
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Fig.6 Pressure drop vs. plug length
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Fig.7 The profiles cross—sectional solid concentration and pressure drop per unit length of plug
332
9000 1,=0.85 m
8000 | 1,=0.85 m
7000
% 5000 i
4000
3000 -
2000 1 1 1 1 1 1 1
0o 1 2 3 4 5 6 7 4
Uy (m/s)
30m( 19m
Fig.8 Pressure drop vs. gas velocity 11 m) 50 mm
(1)
2 1m
0.7~0.8 Ug=5m/s 5m/s
3 (0.4 m<ly<1.2 m)




2 151

[1] David M. Pneumatic Conveying Cost-effective Design [J]. Chemical Engineering, 1990, 2(1): 70-82.

[2] StoessHA. [M]. . , 1989. 1-189.

[3] Konard K. Dense-phase Pneumatic Conveying: A Review [J]. Powder Technology, 1986, 49(1): 1-35.

[4] Aziz Z B, Klinzing G E. Dense Phase Plug Flow Transfer: The 1-inch Horizontal Flow [J]. Powder Technology, 1990, 62(1):
41-49.

[5] Klinzing G E, Rohatgi N D, Zaltash A, et a. Pneumatic Transport—A Review [J]. Powder Technology, 1987, 51(2): 135-149.

[6] Dickson A J, Skews B W, Marcus R D. Plug Phase Conveying [A]. Stephens H S, Stapletonl C A. Pneumotransport 4 [C].
Californiac BHRA Fluid Engineering, 1978. 55-80.

[7] Flain R J. Prediction of the Pressure Drop for Horizontal Dense Phase Pneumatic Conveying System [J]. Process Engineering,
1972, 11(1): 88-100.

Behavior of the Gas-granule Plug Flow along a Horizontal Pipeline

GUOYan, Yl Jang-lin, JNYong, YU Zhi-ging

(Dept. of Chem. Eng., Tsinghua University, Beijing 100084, China)

Abstract: The investigation on the horizontal plug flow of polypropylene granules was conducted in a dense-phase
pneumatic conveying system with pipeline of 50 mm in diameter, 11 m of vertical section and 19 m of horizontal
section. The mini-pressure drop sensor and solid pipeline section concentration detector were used. It is found that
the length of plug moving in the pipdine changes with time. The profiles of cross-sectiona solid average
concentration and pressure gradient along plugs vary with the gas velocity. The pressure drop across the plug is
proportional to the square of plug length and independent of the gas velocity.
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