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Abstract:In order to further understand the formation process of diesel fuel explosion and dispersion
cloud, the experiments of —10# diesel fuel column by shock wave were carried out. The deforma-

tion, breakup behavior and atomization process of diesel fuel column were recorded by shadow imaging
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technology. A comprehensive model of the deformation and breakup of diesel fuel column was devel-
oped. The breakup mode of diesel fuel column was calculated according to the dimensionless parameter
formula, and the characteristics of the deformation, breakup and atomization of diesel fuel column by
shock wave are analyzed. It is shown that the shock wave will be diffracted when encountering diesel
fuel column. The high-speed air flow induced by shock wave continues to act on diesel fuel column,
then diesel fuel column undergoes bow shaped deformation and eventually leads to its breakup and at-
omization. At 153 us, a large number of droplet particles are formed. Under the action of aerodynamic
force and air resistance, the droplets continue to move to form cloud clusters. The larger the shock
wave velocity is, the stronger the breakup of diesel fuel column is, and the smaller the atomized parti-
cle size is.
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Table 1 Chemical properties of diesel fuel sample

FE R/ (kg e m™?) BHFE/(m? - s FHBEZAR/ (kg » (m+ )™ D) FMWK S/ (N+m™ D
—10 2 S&30 794.1 3.934 X108 3.124 X 10° 3.164 X 10*
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Fig.2 Vertical schematic of imaging system
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Fig.3 Shock wave acting diesel fuel column
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Fig.4 Deformation of diesel fuel column by shock wave at typical time
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Fig.5 Atomization of diesel fuel column by shock wave and high speed airflow
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