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EXPERIMENTAL STUDY ON AIR ENTRAINMENT COEFFICIENT
DURING ONE-DIMENSIONAL HORIZONTAL MOVEMENT OF
FIRE-INDUCED SMOKE IN LONG CHANNELS
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(1. State Key Laboratory of Fire Science, University of Science and Technology of China, Hefei, Anhui 230026, China;

2. School of Chemical Engineering, Zhengzhou University, Zhengzhou, Henan 450001, China)

Abstract: During fires in long channels, due to the restriction of side walls, the fire-induced smoke will rapidly
reach the fully developed phase, with the characteristic of an axial one-dimension horizontal movement. It is
analyzed for both the relative shear movement at the interface between the upper hot smoke layer and lower cold
air layer during the one-dimensional horizontal movement of smoke, and the resulting increase of mass flow rate
of the smoke layer. With combining the variation law of smoke velocity, the expression of an air mass
entrainment coefficient was established. A series of experiments were carried out in a bench-scale long channel,
the parameters in the expression were measured, including the ambient air temperature, and the velocity,
temperature and thickness of smoke layers at two reference positions. Based on these experimental results, the
horizontal entrainment coefficient was obtained.
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Fig.1 Smoke movement in a long channel
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Fig.2 Schematic of experimental apparatus
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Fig.3 Measurement setup in the cross-section
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Table 1 List of experimental results
KDy EGE AUR G EE/ (m/s) /K
RAW UK Blem Al iR A HiE B
PR JCURRE B x 4k
3.57 295 9.5 0.23 0.25 0.24 2942 2922
543 296 10.5 0.32 0.34 0.32 330.5 3147
8.33 290 11.5 0.37 0.39 0.38 325.7 3157
11.35 290 12 0.42 0.44 0.42 300.5 297.8
PE U B xo 4k
3.57 295 9 0.24 0.3 0.25 3063  305.4
5.43 290 10 0.34 0.39 0.35 299.2 2942
8.33 289 11 0.4 0.45 0.39 306.8  306.0
11.35 291 11.5 0.44 0.51 0.45 3158 3124
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