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Effects of the Convector Plate Shape and the Atmospheric Gas on
Characteristics of Heat Transfer in a Batch Annealing Furnace

Soon Hyun Yoon,* Moon Kyung Kim,** Dae Seong Kim***

ABSTRACT

In a BAF(Batch Annealing Furnace), various studies have been pursued in order to reduce energy con-
sumption rate to improve productivity and to stabilize the properties of products. The purpose of this study
was to investigate the effects of both the atmospheric gas and convector plate shapes on the augmentation
of heat transfer.

The use of hydrogen instead of nitrogen as an atmospheric gas, combined with high convection in the
BAF, has shown that considerable increases in furnace out put and significantly improved material quality
are attainable. Because convector plate shapes make the atmospheric gas easily flow into coils, the entire
annealing cycle times are reduced. Owing to the low density, high diffusivity and reducing character of
hydrogen, a better heat transfer rates resulting in uniform material temperature distribution and improved
coil surface quality can be achieved. Also, it was found that the closed convector plate took more time for
the annealing cycle time than the other plate type(open-type) by about ten hours.

Key Words: Annealing cycle time (Z@ Abo] & A2}, Cold spot temperature (HA24 &%), Convector plate
(hF%), Reduce character (394), Inner cover(B5<7)
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Table 1 Chemical compositions of specimen (wt.%)

Material C Si Mn Al Cu
SAE 1008 005 0009 05 0010 0010

Table 2 Mechanical properties of specimen.

..+ | Tensile strength | Yield strength |  Hardness Elongation
Material | ™ ) (/) (Hew) ()
SAE 1008 71000 64080 8690 420
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Table 3 Physical properties of hydrogen and nitrogen(at 250K).

Items Hz (a) N, (b) ab
Thermal conductivity (W/mK)| 0157 00222 7
Viscosity (N+ ¢/m) THXI0° X0t 2
Diffusion coefficient (m%s) | 8l4x 10° | 1148 x 10° 7
Density (kg/m®) 0097 1348 114
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Table 4 Comparison of Mechanical properties of steel strip
in a BAF (n=40).
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