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Abstract

Exposure of hot metal to the atmosphere during processing and operation can generate metal fume and particulates 

that are dispersed in the surroundings via buoyancy-driven flows. In a confined space, efficient capture and extraction of the 

contaminated air is necessary from the operational health and safety point of view. Currently available guidelines for the 

design of local exhaust systems are often inadequate [1, 2, 3, 4]. The structure of the buoyancy-driven plume flow, in terms of

velocity, temperature, and contaminant concentration fields, should be clearly understood in order to improve the guidelines. 

In this study, the structure of turbulent plumes generated by a horizontal area source of buoyancy that represents a liquid 

metal bath surface is investigated by experimental method and also numerical investigation. In the part of experimental 

method, the set of experiment was established that is the thermal plume modeling.  Numerical investigations were used to 

find out the turbulent model that is suitable to model the plume flow. Because many analyses rely on the Boussinesq 

approximation and focus on the far-field region, where the self-similarity criterion is applicable therefore, the present study

focuses on the near-field details of the plume structure. Results of both experimental and numerical investigations are 

presented
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