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Solution of Integral Equations and Experimental Analysis of
Fire Smoke Plumes in Stably Linearly Thermally
Stratified Environments

Fang Jun, Shu Xueming, Yuan Hongyong, Zheng Xin
( State Key Laboratory of Fire Science, University of Science and
Technology of China , Hefei, 230026, China)

[Abstract] Through numerical solution of the dimensionless integral equations of the turbulent buoyant plume
in stably linearly thermally stratified environments, the transportation laws of the buoyant flux, momentum flux
and other parameters in the axial direction as well as the neutral buoyant force height and the maximum plume
height are obtained. Measurements on the different fire smoke plumes in the medium-scale and big-scale
experimental rooms indicate that the actual values of the maximum plume heights are consistent with both the
numerical calculation results and the empirical formula in the available literatures, thus this work validates the
integral model and provides a good foundation for the smoke transport research and fire detection technology
development in big space buildings.

[ Key words] stably linearly thermally stratified environment; fire smoke plume; solution of integral equations;

experimental analysis
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