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Abstract

Heat loss through reheating furnace openings is difficult to prevent, especially when the furnace
doors are open. The heat loss leads to inefficient energy consumption and non-uniformity of temperature
distribution in a billet resulting in low production yield. Therefore, this research is conducted to study the
heat transfer of the billet at the openings by formulating a mathematical model and solving the governing
equation by a numerical method to predict the temperature distribution in the billet. The effects of the
most crucial factor on the temperature distribution in the billet are investigated to prevent the mentioned
problems.

The studied reheating furnace is a pusher type using fuel oil as fuel. The mathematical model is
developed by assuming two dimensional and steady state problem. The boundary conditions according to
the practical condition are surface radiation, gaseous radiation, convection and heat transfer resulted from
opening and closing furnace doors. The Gauss-Seidel iteration technique is employed to predict the
temperature distribution in the billet. The results are verified by comparing the numerical prediction with
the thermal images taken by a thermal infrared imaging camera. Investigation of the significant factors
affecting the temperature distribution is performed by simulating working condition of the furnace by
varying those factors.

The comparison between the numerical prediction and the measured values shows a qualitative
agreement. The major heat loss is the loss through the furnace floor. Consequently, the most crucial
factor affecting the temperature distribution is furnace floor inner temperature. Therefore the furnace floor
must be insulated to decrease the majority of the heat loss resulting in increasing of furnace floor inner
temperature. In additions, insulating the furnace doors is another method to prevent heat loss and to
improve uniformity of temperature distribution in the billet.

Keywords: numerical method, mathematical model, temperature distribution, opening, reheating furnace
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