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Abstract

The effect of pressure on soot formation in premixed propane-air combustion is investigated at
high pressures over the pressure range of 1 to 5 MPa by using a specially designed constant
volume combustion bomb. The combustion chamber of disk type with eight spark plugs located
on the circumference at an interval of 45° is 100mm in diameter by 14mm thick. The end gases are
compressed to high pressures by the eight converging flames. The soot volume fraction in the
chamber center during the final stage of combustion at the highest pressure is measured by the
in-situ laser extinction technique, and the burnt gas temperature during the same period is
measured by the two-color method. It is found that the soot yield rises with 50 to 1009 for the
respective equivalence ratio range of 1.9~2.2 at an interval of 0.1 when the combustion pressure
is increased from 1 to 5 MPa, and that the turbulent flames decrease in the soot yield as compared
with the laminar flames because the burnt gas temperatures increase with the drop of heat loss.
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Fig. 4 Typical data of 8 points ignition
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