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Study on natural ventilation characteristics of industrial thermal

corridor under non-isothermal heat source

PU Jing, JIANG Fujian, YUAN Yanping , JING Yaoge
(School of Mechanical Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: In industrial buildings, due to the requirements of drying, firing and other processes, continuous
arrangement of multiple high-temperature equipment will form strip heat sources with large aspect ratio, and form
high temperature corridors near such heat sources. In this paper, the basic characteristics of the internal buoyancy-
driven natural ventilation under non-isothermal heat sources are studied by numerical simulation with the thermal
corridor of industrial workshop as the object. Firstly, the difference of temperature field and velocity field
distribution between the two heat sources under isothermal and non-isothermal conditions is compared and
analyzed. Under the action of non-isothermal heat sources, the airflow on the high temperature heat source side
moves upside due to buoyancy, and the airflow on the low temperature heat source side is induced to sink to the
middle corridor to slow down the heat accumulation in the central region. The influence of different temperature
differences between the two heat sources on the effect of buoyancy-driven natural ventilation is further studied. The
results show that with the increase of the temperature difference between the two heat sources, the convergence
position of the left and right airflows above the corridor gradually shifts to the high-temperature heat source side.
The research results can provide reference for natural ventilation design of thermal corridor plant under non-
isothermal heat source.
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Fig. 1 Sketch of thermal corridor in ceramic plant
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Tab. 2 Similarity scale of the scaled-model experiment
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Fig. 2 Diagram of experimental model and vertical measuring point setup
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Fig. 5 Comparison of simulated and measured data at corridors
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