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Prevention of local overheating of a radiant tube heater

H. S. Kim*
Mechanical & Electrical Engineering Team, RIST*

Abstract

Radiant tube heaters are widely used for indirect heating in heat treatment processes such as
continuous annealing line(CAL) or continuous galvanizing line(CGL).  Main issues for radiant tube are
temperature uniformity, lifetime, thermal efficiency. To achieve higher heat release, the radiant tubes are
fired at a higher fuel rate and therefore local overheating occur. A numerical simulation based on a
commercial code FLUENT has been performed to investigate local overheating of radiant tube heaters. To
minimize local overheating, the effects of radiating fins, flue gas recirculation(FGR), two-stage combustion were
investigated. More uniform temperature distribution was achieved in the longitudinal direction within the tube
with radiating fins and this contributed to increase the life of radiant tubes. Furthermore, the radiant tube with
radiating fins was proven to be more efficient than the one without fins. The effects of flue gas recirculation and
two stage combustion on the efficiency of the radiant tube were also considered and the results were presented.

Key words : radiant tube heater, radiating fin, flue gas recirculation
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Table 1 Comparison of surface temperature of tubes(@$] : (C)

inside average inside maximum | outside average | outside maximum
Finned Tube 905 1,047 901 1,033
Unfinned Tube 910 1,064 907 1,051
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