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ABSTRACT

This research has studied the structure of free flame jet and flame impinging jet
on surface, heat transfer rate of flame impinging jet and the quality of cut with flame jet. Two
types of flame jet, continuous flame jet and pulsed flame jet (with frequency at 10 Hz, 15 Hz and
20 Hz) were studied. The objective is to study the effects of flame cutting parameters on the heat
transfer rate and the quality of cut such as mixing ratio between LPG gaseous and oxygen and
cutting torch nozzle-to-plate distance. In this study, flame cutting torch for LPG gaseous which is
premixed type and has 6 mm of nozzle diameter was used. The structure of the flame jet was
studied with photography analysis for free flame jet and flame impinging jet for case of
equivalence ratio @ =0.78, 0.93 and 1.16. The heat transfer rate on surface with flame impinging
jet was investigated for case of cutting torch nozzle-to-plate distance h=3 mm, 4 mm, 5 mm, 6
mm, 7 mm and 8 mm and case of equivalence ratio ® =0.78, 0.93 and 1.16. The heat transfer rate
in region of flame jet impingement was measured by using heat flux sensor with water cooling.
Finally, the flame impinging jet was applied to cut the steel plate with thickness of 6 mm, 10 mm
and 15 mm at different of flame conditions for obtaining the optimum conditions without slag
accumulation and melting on the edge of cut. This can help to reduce time for improving quality
of cut and reduce the consumption of LPG and oxygen gaseous.

The experimental results show that increasing the equivalence ratio between
LPG and oxygen tends to decrease the length and the width of free flame jet. When increasing the
frequency of pulse flame jet, the combustion of flame jet becomes more completed in region near
the nozzle outlet and the area of flame covering on jet impingement region reduced in radial
direction. However, the area of flame covering on jet impingement region tends to increase when
increasing cutting torch nozzle-to-plate distance. For heat transfer rate on surface with flame
impinging jet, the cutting torch nozzle-to-plate distance at h = 5 mm and 6 mm give the maximum
heat transfer rate. When decreasing the equivalence ratio or increasing the frequency of pulsed
flame jet, the heat transfer rate on impinged surface is enhanced. The condition for maximum
heat transfer rate is flame jet with equivalence ratio @ = 0.78, at nozzle-to-plate distance h = 5
mm and frequency of pulsating at f = 20 Hz. The heat transfer rate is about 668 W/em’ which is

increased about 36.7% when compare with case of continuous flame jet. For the quality of cut,
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slag accumulation and surface hardness near cut, it was found that for all equivalence ratio the
optimum nozzle-to-plate distance is h = 5 mm and 6 mm which the quality of cut is best. There is
a little slag accumulation on cut and the roughness on cut surface is minimized. The pulsed flame

jet can uniform the surface hardness near cut when compare to continuous flame jet.



