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ABSTRACT

Bottom ash from a coal-fired power plant is usually landfilled to a nearby site, which causes a growing
environmental concern and increased operating costs. One way of recycling the bottom ash is to produce light-
weight aggregate (LWA) using a rotary kiln. This study investigated the temperature profiles of raw LWA
particles in a rotary kiln to identify the range of operating conditions appropriate for ideal bloating. For this
purpose, a new simulation method was developed to integrate a 1-dimensional model for the bed of LWA
particles and the computational fluid dynamics (CFD) for the fuel combustion and gas flow. The temperature
of LWA particles was found very sensitive to the changes in the air preheating temperature and excess air
ratio. Therefore, an accurate control of the operation parameters was essential to achieve the bloating of LWA

particles without excessive sintering or melting.
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NrTxaED
C, : thermal capacity, J/kg-K Y : roughness, m
D : diameter, m £ : emissivity
S : void fraction n : packing ratio of solid
H : enthalpy, W P - density, kg/m’
h : convection coefficient, W/m® K 1) : modified free path of gas molecule, m
k : thermal conductivity, W/m-K
k : reaction rate, g/cmz-atm-s Subscripts
M : mass flow rate, kg/s
P : partial pressure, atm char : char reaction
O : heat flux, W conv : convection
T : temperature, K dash : diffusion in the ash layer
t. : wall-bed contact time, s diff . diffusion
Y : radius ratio evap : evaporation
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g . gas K : solid(bed); kinetic rate
H . hydraulic sc : penetration layer conduction
p : particle X : solid mixing
rad  : radiation w : wall; angular direction
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Fig. 1. Schematic of the LWA rotary kiln.
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Table 1. Summary of operating conditions

Material
Fuel

Input conditions
Coal 1600, LPG 66 kg/hr

Raw material | 20,000 kg/hr

Burner air | 8,057 kg/hr at 27C
1) Temp.: 150-900°C, Excess air fixed
Main air at 150%
2) Excess air: 30%-100%, Temp. fixed
at 200C
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Fig. 4. History of LWA temperature profiles(air temp.:
700°C, excess air: 150%).
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Fig. 5. Fuel combustion and gas flow in the rotary kiln(air temp. 700C, excess air 150%).
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Fig. 7. Fuel combustion and gas flow in the rotary kiln (air temp. 200°C, excess air 50%).
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