KSME 05F068

On the Evaporation and Ignition of Kerosene Fuel Droplet

Qasim Sarwar Khan, Seung Wook Baek and Hojat Ghassemi

AzA 98 A9 s A% @y B AT

FHal At 2HT . S ST . M JtMO|” (SR EE| &)

Key Words: Kerosene(#| 241), evaporation(F%}), ignition(d 3})

Abstract : In the current study, the vaporization and ignition of kerosene were experimentally investigated at high
temperatures (between 400 and 800 °C) and high pressures (between 0.1 and 2.0 MPa) under normal gravity.
Experiments were done on a freely suspended isolated droplet at the tip of a quartz fiber. The evaporation, ignition
and burning processes were recorded by a high speed camera and hence the vaporization rate and ignition delay times
were calculated. Despite its multicomponent nature, the evaporation of kerosene droplet followed the d’-law after
initial heating up period. While the ignition delay times were found to be diminishing as the ambient pressure
approaches critical value. -
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Abstract : An experimental study was performed to investigate the effects of partially premixing, varying the
equivalence ratios from 1.36~co, and swirlers with swirl mmbers of 0, 0.28, 0.64, and 1.32, on flow characteristic and
chemiluminescence of OH, CH, and C, in partially premixed swirling flames. The signal from the
electronically excited state of OH', CH', and C, was detected through a band pass filter with a photo
multiplier tube, and flow fields images were detected through a schlieren system. The results demonstrated that the
flame height decreases and jet spreading angle increase with increasing a swirl number. The more momentum ratio and
swirl number increase, the more decrease flame height, and the generation of sooting flame is promoted.
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