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Table 1 Flame lengths at different times

t/s {/m t/s {/m t/s l/m
0.000 1 0.087 6 0.001 0.220 1 0.010 0.552 9
0.000 3 0.1350 0.003 0.341 6 0.011 0.574 1
0. 000 5 0.166 6 0. 005 0.418 9 0.012 0.594 5
0.000 7 0.190 8 0. 007 0.479 3 0.013 0.613 5
0.000 9 0.210 9 0. 009 0.529 8 0.014 0.632 4
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An energy prediction model for coal dust explosion
based on dimensional analysis

Li Yucheng'?, Liu Tiangi"'*, Zhou Xihua'**
(1. College of Safety Science and Engineering , Liaoning Technical University ,
Fuxin 123000, Liaoning, China;
2. Key Laboratory of Mine Thermo-motive Disaster and Prevention, Ministry of Education ,

Liaoning Technical University » Fuxin 123000, Liaoning, China)

Abstract: To assess the coal dust explosive power, we used the dimensional analysis mathematical
method to model the prediction of the energyreleased from coal dust explosion. The basic dimensions
selected are those of the distance, the mass and the time, of coal dust explosion’s flame propagation.
The selected output dimensions are those of explosive energy, the air density and the barometric pres-
sure. According to the dimensional analysis II theorem, we established the energy prediction model
with unknown parameters and undetermined parameters, a model that is universally applicable. By
carrying out a small-scale coal dust explosion experimental design, we determined the model parame-
ters, and obtained the average maximum flame length of ten times of coal dust explosion, the average
maximum flame time, and the released energy. The undetermined parameter was calculated as 0. 467.
It follows that the prediction model for coal dust explosive energy and its qualification were obtained.
Based on our rationality analysis of this model, the experimental measured flame length of 15 different
times of coal dust explosion was used to test the power exponent relationship. The test result verifies
the completeness of the selected dimensions and the scientific rationality of the prediction model. U-
sing fewer variable parameters, this model simplifies calculations and will provide important reference
for explosion hazard assessment.

Keywords: coal dust explosion; energy prediction; dimensional analysis; predicting model

(it kA=)



