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Numerical Simulation of Temperature Field in Cooling Zone of Sintered
Brick Tunnel Kiln

WANG Xiaowei, WANG Haiyang, CHEN Qingzhao
(School of Mechanical and Electrical Engineering ,Shandong Jianzhu University , Ji'nan 250101, China)

Abstract: Deeply analyzing the analysis of temperature field distribution in the cooling zone during the firing process of sintered brick kilns is
of great significance for the wall material industry to achieve high—quality and high—yield sintered bricks, as well as energy conservation and
emission reduction. Firstly, take the stack unit of a certain sintered brick production enterprise as the research object, analyze the heat trans-
fer mechanism of the billet stack unit in the cooling zone, and establish the corresponding mathematical model and geometric model. Then, the
model is divided into polyhedral grids, and initial parameters and boundary conditions are set based on enterprise data. Finally, Numerical
simulation research on heat transfer in the cooling zone of the tunnel kiln were conducted using Fluent software. The influence of factors such
as wind speed and hole shape on the temperature field of sintered bricks was analyzed. The results show that selecting the optimal cooling wind
speed can reduce the temperature difference between the inner and outer surfaces of the brick ; appropriate hole shape can improve the unifor-
mity of stack temperature distribution; properly increasing the width of the airflow channel between each brick billet can further improve the
cooling effect. The research results provide theoretical basis and technical guidance for enterprises to optimize the production process of the
cooling section and produce high—quality sintered bricks during the kiln firing process.
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Fig.1 Schematic diagram of brick blank spacing
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(a) Billet stack 1 model
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(b) Billet stack 2 model

Fig.2 Geometric modeling of billet stack element
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(a)  Flow field of billet stack 1
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Fig. 3 Space for the flow field outside the billet stack
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(b)  Flow field of billet stack 2
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Fig. 4 Grid division of billet stack
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Fig.5 Cooling curve of billet stack under different wind speeds
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Fig. 6 Temperature distribution of billet stack under different wind speeds
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Fig. 9 Temperature distribution of cross sections in X direction of billet stack
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Fig. 10 Temperature distribution of cross sections in Z direction of billet stack
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