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Simplified 1-Dimensional Model of Gas-Solid Reactor

: Adapting to Coal Reduction Rotary Kiln

Taekjin Hahn®, Sangmin Choi”
ABSTRACT

Rotary kiln furnace is one of the most widely used reactors in industrial field. In this
paper, O-dimensional heat and mass balance for direct coal flame rotary kiln was
performed preferentially, then a simplified 1-dimensional model was developed based on
O-dimensional analysis data to proceed additional thermal analysis. Compared the results
with the currently operating rotary kiln data to validate 1-dimensional model. Through
this procedure, it can help to derive fundamental idea for design and operation of rotary

kiln.

Key Words : Coal Reduction Rotary Kiln, Simplified 1-Dimensional Model,
Thermal Analysis, Heat Transfer, Mass and Heat Balance
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1 Diagram of simplified direct flame rotary
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Table 1 Information of rotary kiln

A o] 131m
27 5.5m
A A4 Fe, 0, + 50,
3 A &5 1.5rpm
1A FHE 8%
st 4ol 20m
Ni-Ore &

Dust Pellet Calcine

Pulverized Coal _Fe

Reductant Coal
Air

Fig. 2 Diagram of 0-dim. heat and mass

balance

Table 2 0-Dim. mass balance in rotary kiln
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Table 3 0-Dim. heat balance in rotary kiln
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Fig. 3 Concept of 1-dimensional model
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Fig. 4 1-Dimensional Cell Model Approach
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Fig. 6 Comparison of measured temperature data
and calculated temperature profile
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Fig. 7 Comparison of solid flow data and
calculated solid flow profile
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Fig. 8 Calculated gas flow profile
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