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2D Heat Transfer Model for the Prediction of Temperature of Slab in a Direct-Fired
Reheating Furnace
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Abstract

A mathematical heat transfer model for the prediction of heat flux on the slab surface and temperature
distribution in the slab has been developed by considering the thermal radiation in the furnace and transient
conduction governing equations in the slab, respectively. The furnace is modeled as radiating medium with
spatially varying temperature and constant absorption coefficient. The slab is moved with constant speed
through non-firing, charging, preheating, heating, and soaking zones in the furnace. Radiative heat flux which
is calculated from the radiative heat exchange within the furnace modeled using the FVM by considering the
effect of furnace wall, slab, and combustion gases is applied as the boundary condition of the transient
conduction equation of the slab. Heat transfer characteristics and temperature behavior of the slab is
investigated by changing such parameters as absorption coefficient and emissivity of the slab. Comparison
with the experimental work shows that the present heat transfer model works well for the prediction of
thermal behavior of the slab in the reheating furnace.
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Fig. 2 Schematic of the heat transfer mechanism in the
reheating furnace
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Fig. 5 Distribution of the (a) radiative heat flux vectors and incident radiation and (b) temperature ( °C)
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Fig. 6 Distribution of the radiative heat flux vector on the slab surface and temperature contours in the slab
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