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Development of Basic Design Model for Fluidized Bed and Study of Coal Drying,
Heating and Classification Process on Fluidized Bed

Kazunori NAGAI, Atsushi SUZUKI, Tatsunori SUNAGAWA and Shinichi SUYAMA

Synepsis : SCOPE21 (Super Coke Oven for Productivity and Environmental enhancement toward 21st century) process was performed as a national

project for the purpose of development of the next generation coke-making technology.

In this process coal is pre-treated by a fluidized bed for drying, heating and classification.

In this study, by bench plant examination and pilot plant examination, the quantitative elucidation of the phenomenon in the fluidized bed

was elucidated for establishment of the basic design model of a fluidized bed process.

As aresult, by this model developed newly, a process design and process evaluation of a fluidized bed process became possible.
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Fig. 1. Schematic illustration of fluidized bed process.
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Fig. 2. Concept of fluid bed model for basic process design.
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Fig. 3. Coal drying curve.
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Table 1. Specification of experimental plant.
= Bench Plant | Pilot Plant
g Number of chamber 3 5
E Length (m) 0.95 7.0
g Width (m) 0.25 0.5
it Height of bed (m) 0.3 0.3
.% Height of chamber partition (m) 0.1 0.5
g Velocity of hot gas (m/s) 4.5 4.5
3 Gas velocity at free board  (m/s)
#1 chamber 1.0 0.5
#2 chamber 1.0 1.0
0.1 #3 chamber 1.0 1.0
0.10.12 1 #4 chamber - 2.0
L #5 _chamber - 2.0
Coal particl
oal particle size {mm] Inlet gas temperature (©) 270~410 295~390
Fig. 5. Correction coefficient for heat transfer coefficient Coal treatment capacity _ (t-dry/h) 0.6 6
at small particle. Coal moisture % 10.2 10.2
Table 2. Condition of experiment.
Bench Plant Pilot Plant
No. BP-1 BP-2 BP-3 BP-4 BP-5 BP-6 PP-1 PP-2 PP-3 PP-4 PP-5 PP-6
‘Coal throughput th 0.621 | 0.644 | 0.601 | 0.644 | 0.566 | 0.566 | 5.8 5.8 5.8 5.8 5.8 5.8
Coal blend
Coking coal % 50 50 50 50 0 100 50 50 50 50 50 50
. Poor coking coal % 50 50 50 50 100 0 50 50 50 50 50 50
Moisture ratio % 82 8.4 9.1 8.1 9.0 9.0 8.8 7.5 8.3 8.8 8.8 9.0
Inlet gas volume Nm3/h 1,570 1,570 1,570 1,570 2,849 2,849 | 26,500 | 26,500 | 26,500 { 26,500 | 26,500 | 26,500
Inlet gas t °c 407 403 405 402 410 410 295 345 295 380 380 365
Height of partition mm 100 500 30 500 30 30 500 500 500 500 500 500
Height of static bed mm 260 260 260 140 260 260 300 300 100 300 100 300
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Fig. 11. Coal residenece time in fluidized bed. (BP-2)
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