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Study on Pool Flame Spread Characteristics of Microemulsion Diesel Fuel
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Abstract:In order to grasp the fire suppression performance and improve its formulation, ignition and pool
flame characteristics, experiments of —10 # military diesel fuel, ordinary microemulsion diesel fuel and an
explosion suppression microemulsion diesel fuel were carried out and the experimental phenomena were
contrasted and analyzed. The results show that —10 # military diesel fuel is easily to ignite than that of
microemulsion diesel fuel, but so is the explosion suppression microemulsion diesel fuel relative to
ordinary microemulsion diesel fuel with the same water content. In the process of pool flame spread, the
oil surface can produce a large number of steam-in-oil bubbles because the water is heated to evaporation
and steam dilutes the oil vapor concentration when the steam pressure of the bubble increases to break
through the oil films, which hinder the pool flame spread in a row and lead to smaller spread speed of pool
flame than that of —10# military diesel fuel. And surface flow preheating effect of microemulsion diesel
fuel is poor due to higher viscidity and water heat-absorbing action. The velocity of temperature rise and

the vaporability of fuel oil surface are low, causing the flame difficult to spread forward. On the whole,
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fire suppression performance of the explosion suppression microemulsion diesel fuel is not stronger than

that of ordinary microemulsion diesel fuel. The performance largely depends on water in the oil and the

greater water content is, the stronger fire suppression performance is.
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Table 1 Component and physical & chemical properties of diesel fuel samples

, w/ % W/ BABEX100/ FHEREK10°/ KK X109/
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—lo# RS RN ok s eem D (mT?esTH kgem'sTD (Nem D
15 100 0 0 0 794. 1 3.934 3.124 31. 64
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Fig. 1 Experiment setup for ignition and spread of

pool flame
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Fig.2 Minimum ignition energy of diesel fuels at different

initial temperatures
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Fig.3 The trajectories of main flame front
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Fig.4 The course of main flame spread
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Fig.5 Infrared image of surface temperature of diesel fuel
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tribution of the midline of fuel pool
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Fig.7 The variation of fuel surface temperature with time
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