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ABSTRACT

Heat transfer occurring in the rotary cooler was analyzed by applying a one- dimensional steady state. The temperature of inlet
gas and the measured temperature of outlet gas were used as boundary conditions. Axial temperature distribution of solid, gas
and wall were calculated by solving two differential equations and two algebraic equations under the constraint of two point
boundary conditions and operating conditions. The temperatures of outer wall calculated in this study were in good agreement
with those measured from running rotary cooler.
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Fig. 1. Schematic diagram of kiln cross section.
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Table 1. Specification and operating conditions of the rotary
cooler for the sintered alumina

Total length (cm) 2770
Inner radius (cm) 78.5(68.5)
Quter radius (cm) 80
Inclination (cm/cm) 3.5/100
Thickness of steel shell (cm) 1.5
Thickness of Fire-Clay (cm) 10
Alumina production rate (Ton/H) 2.6

Air flow rate (Nm*/min) 200

Rpm 1.5

Table 2. Input parameters used in the calculation

Check calculated Tg at X=L
ith measured Tg at X=L

no

Y

Print results

Fig. 2. Flowchart for the calculation of temperature.
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Parameter Value
Density of alumina (g/cm?) 3.97
Bed voidage 03
Conductivity of steel shell (cal/cm/s/K) 0.17-1.0x107*T
Conductivity of Fire-Clay (cal/cm/s/K) 2.38x1073
Emissivity of alumina 0.7
Emissivity of Fire-clay 0.7
Emissivity of steel shell 0.7
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Fig. 3. Calculated temperature profiles of alumina, wall and

air.
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Fig. 4. Comparison between the outer wall temperatures
calculated and those measured.
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