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Experimental and Numerical Analysis on Flame Spread in Partially Premixed
Atmospheres
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Abstract: In this study, we have numerically investigated flame spread over solid fuel in partially premixed atmospheres, which may occur under poorly
ventilated conditions, forming the combustible mixtures of oxygen and fuel vapors. For simplicity, only gas phase is considered to simulate the flame
spread, by moving the area of fuel injection at the solid surface. To confirm the validity of our numerical model, we have experimentally examined a non-
premixed flame in the laminar boundary layer over a porous flat plate, from the surface of which fuel gas is injected uniformly. The plate of fuel injection
is placed parallel to the ambient air flow. Methane is added in this ambient air to form the partially premixed mixture. Temperature measurement has
been conducted. Results show that, the flame structure over the porous flat plate is well simulated, although the predicted flame temperature is much
larger. In partially premixed atmospheres, the flame spread rate is increased, with the expanded high temperature region. This is because the fuel already
exits in the upstream region to support the flame propagation. These results are very similar to our previous experiments using filter paper sheet as solid
fuel.
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Fig.1 Combustion chamber.
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Fig.2 Porous flat plate for fuel gas injection.
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Fig. 3 Numerical model and coordinate.
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Fig. 4 Flame spread by moving flat plate for fuel.
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Fig. 5 Photograph of flames with methane addition.
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Fig.6 Measured temperature field.
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Fig. 7 Measured temperature profiles near flat plate.
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Fig 14 Position of fuel injection.
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