View metadata, citation and similar papers at core.ac.uk brought to you by fCORE

provided by UMP Institutional Repository

Explosion of Undried and Dried Rice Flour with Ignition Time of 20 ms
W. Z. Wan Sulaiman1(B), M. F. Mohd Idris1, J. Gimbun2,3, and S. Z. Sulaiman4

1 Faculty of Industrial Science and Technology, Universiti Malaysia Pahang, 26300 Gambang,
Pahang, Malaysia
zaiton@ump.edu.my
2 Engineering College, Universiti Malaysia Pahang, 26300 Gambang, Pahang, Malaysia
3 Centre of Excellence for Advanced Research in Fluid Flow (CARIFF), Universiti Malaysia
Pahang, 26300 Gambang, Pahang, Malaysia
4 Faculty of Chemical and Processes Engineering Technology, Universiti Malaysia Pahang, 26300
Gambang, Pahang, Malaysia

ABSTRACT

In this work, the explosion characteristics of rice flour towards difference concentration at
ignition time of 20mswere analyzed.Aseries of experiments were performed in a 20 L spherical
chamber to obtain a maximum overpressure (Pmax), rate of the pressure rise (dP/dT), and
deflagration index (Kst) of undried and dried commercial rice flour. The dust sample and air
were ignited by two chemical ignitors. Kistler piezoelectric pressure sensor was used to
determine the propagation of pressure wave during the explosion. The moisture content of the
samples was measured via proximate analysis. The Pmax was obtained at the highest pressure
over the range of concentrations. Pmax for undried rice flour was 10.9 bar at concentration of
1000 kg/m3. Pmax for dried rice flour was 14.4 bar at concentration of 1000 kg/m3. The highest
dP/dT rise was 103 bar/s for undried flour achieved at concentration of 750 kg/m3 and 202
bar/s for dried flour achieved at concentration of 1000 kg/m3. Kst for undried and dried rice
flour are 27.96 bar.m/s and 54.83 bar.m/s respectively. It was found that the explosion severity
increased as the dust flour concentration increases.
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