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Abstract—Characteristics of solids feeding to a fluidized bed by pneumatic transport were studied experimentally.
Sand, bituminous coal and anthracite particles were used as feed material. Studied variables were orifice ID, length and
ID of conveying line, flow rate and pressure of trafisport air, and “hopper AP”. It was experimentally proved that
feeding rate of solid particles can be controlled by manipulating transport air rate and *hopperdP", without use of any
moving machinery. Design procedures for the pneumatic transport of solid particles to a fluidized bed is suggested as
well. We also found that the effect of pressure of transport air can be estimated by considering kinetic energy only.
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Table 1. Physical properties of conveyed solids.

Solid
materials | Sand | Bituminous |Low-grade

Physical Coal Anthracite

properties
i‘g}‘gg“s‘t" 1760 | 950 1136
Angle of
re;;s -0 9) 30-32 | 31-32 41-42
Bulk voidage 0.38 0.39 0.43

KS

-14 + 16mesh 9.79 7.93 1.09
. |-164+20 28.95 | 20.72 15.90
B 120425 17.23 | 10.22 8.87
% -25+30 1491 | 12.49 10.50
S |-30+35 7.30 8.30 6.79
3 [-35+40 417 9.09 6.89
5 |-40+60 10.74 | 13.04 18.04
'13 -60+80 2.90 5.61 9.27
S 1-80+100 1.18 8.89 7.83
2 {-100+150 2.93 2.18 4.80
£ (-150+200 - 1.15 7.87
& |-200+270 - 0.17 1.49

-270 - 0.15 0.67
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Q,; 32.2 I/min, D;; 7.8 mm, particle size;<1.41
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NOMENCLATURE

: constant

: air mass flow rate for combustion (kg/hr)

. orifice inside diameter (mm}

: particle diameter (m)

. inside diameter of conveying line (mm)

. air mass flow rate for fluidization (kg/hr)

. constant

: ratio of air mass flow rate for penumatic

transport to that for combustion (-)
length of conveying line (m)

. ratio of coal feed rate to air mass flow rate for

pneumatic transport (-)

: constant
: pressure (atm, Pa)
. pressure difference between combustor and

coal hopper, Hopper AP (cmH,0)

. pressure difference between combustor and

pneumatic conveying line (cmH,0)

: pneumatic transport air {{//min)
- ratio of air mass flow rate for combustion to coal

H257 X435 198741 8

T EF

feed rate (-

: air mass flow rate for pneumatic transport
(kg/br)

;. air velocity (m/sec)

. efflux rate of solid particles (kg/hr)

. density of air (kg/m3)
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