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Numerical Simulation of Heat Transfer Properties in a
Kiln-Style Pyrolysis Heater
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Abstract: The heat transfer properties in a Kiln-style pyrolysis heater were numerically studied. The influ-
ences of material flow rate, flue-gas flow rate and rotational velocity of inner cylinder on convective heat
transfer coefficient were analyzed. It is found that with the decrease of material flow rate and increase of
flue-gas flow rate, the convective heat transfer coefficient is increased. While with the increase of rotational
velocity of inner cylinder, the convective heat transfer coefficient is first increased, and then decreased.
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Table 1. Parameters used in the simulations
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Table 2. Parameters used for simulations
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Figure 1. Structure scheme of Kiln-style pyrolysis heater
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Figure 2. Contours of temperature in the heat exchanger
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Figure 3. Temperature of material in axial and vertical direction
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Figure 4. Effect of material flow rate on temperature
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Figure 6. Effect of flue-gas flow rate on material temperature
and convective heat transfer coefficient
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Figure 7. Contours of temperature at different rotational velocities
of inner cylinder
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Figure 9. Effect of rotational velocity of inner cylinder on heat
transfer efficiency
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