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Combustion Experiments of Laminar Spray Stream Generated

by a Partially-Prevaporized Spray Burner
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A uniform spray burner was developed to perform a fundamental study on partially-prevaporized spray

combustion.

rapid expansion of a saturated ethanol vapor-air mixture.

exit diameter was applied to the burner.
wire.

A laser sheet technique was used for observations of droplet behavior in a flame.

A laminar stream of partially-prevaporized spray was generated by the condensation method using

A coaxial nozzle burner of 8 mm in the inner nozzle

A tilted flat flame was stabilized at the nozzle exit using a straight hot

Droplet velocity

upstream of the leading edge of a flame and in the preheat zone was measured with a particle tracking velocimetry
(PTV). Aflame was observed with a color CCD camera. It was found that droplets evaporate completely in the
preheat zone for sprays of 7 um in the mean diameter, 0.8-1.3 in the total equivalence ratio, and 0.2 in the liquid
equivalence ratio. A flat flame oscillates in fuel-rich spray streams of 0.2 in the liquid equivalence ratio and 7
um in the mean droplet diameter. As approaching a flame, droplets accelerate in the direction normal to the hot
wire and the nozzle axis and decelerate in the direction parallel to the nozzle axis. Burning velocity of spray
flames of 0.7 and 0.8 in the total equivalence ratio and 7 pum in the mean droplet diameter increases with the

increase in the strain rate, and decreases for spray flames of 0.9 and 1.0 in the total equivalence ratio.

Key words: Partially-prevaporized spray, Spray combustion, PTV, Strain rate
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Fig.3 Droplet diameter distributions.
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