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Experimental study on the entrainment mass flow rate across the smoke

layer interface during horizontal spread in a long channel

JIJie', HUO Ran', ZHANG Ying', ZHONG Wei*, HU Long-hua'

(1. State Key laboratory of Fire Science, USTC, He fei 230027, China;

2. Department of Safety Engineering ,» Chemical Engineering Institute, Zhengzhou University , Zhengzhou 450002, China)

Abstract: Based on the different entrainment mechanisms, the smoke movement in a long channel can be

divided into four stages. Small scale experiments were carried out with temperature, thickness and velocity

of the smoke layer measured. The transitional states of the four stages were analyzed and determined. The

entrainment mass flow rate across the smoke layer interface in the stage of radial spread after impinging

onto the ceiling and in the transitional stage it gradually assumes one-dimensional horizontal spread was

deduced. Combining the experimental results and theoretical analysis, an empirical formula for predicting

the entrainment rate across the smoke layer interface was deduced.
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Fig.1 Smoke movement in a long channel (side view)
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Fig. 2 Smoke movement in a long channel (top view)
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Fig. 3 Schematic of experimental apparatus
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Fig. 4 Smoke movement (inside view)
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Fig. 5 Smoke movement (external view)
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Fig. 6 Smoke layer temperature under the ceiling
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Fig.7 Mass flow rate of smoke layer
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Fig. 8 Mass entrainment rate of smoke layer in every stages

i K M iz B 4 D7 R DG R4 A BO
WS H s, AR B R A G IR

mi= m mi 7)

poVL? p g’ L7
THEAG B4 TOL N Ao WA <™ A s 32, an sl 9.
ST BB 2 FIBY B 3 Y JC i 4 o a AR R
KRFRAL GIA—ARIR R B TG 1 G I o
T AR P It o kA U R B R AR
mhy=C, «m} (8)
m) (9)

m/g — C3 .

N
mi=0.21 « Q5% (10)
Hor QI 2 A IR TR AN IR D R TR NS



742 FEAFHARFFIR

% 39 &

T2 BN FIR B
9 BRIAZMERHLEMESEREER

Fig. 9 Dimensionless smoke production rate

of every stags in different tests
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