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Atomization and Droplet Size Distribution of
Diesel Sprays Issuing into a Hot Vitiated
Co-Flow
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China)

Abstract: The information of diesel spray in a stable hot co-
flow (300—673 K) is recorded with a high-speed camera and a
laser diffraction instrument. The results show that as the co-
flow temperature increases, the spray penetration decreases
When the co-flow

temperature is equal to 300 K, the Sauter mean diameter of

and a peak spray angle appears.

the droplets is between 10 pm and 20 pm and slightly
increases along the axis. Dy decreases by 17% from 20 mm
to 40 mm in the axial distance. The size distribution
parameters decrease along the radius. The uniformity of the
droplet sizes becomes better as the axial/radial distance
increases. The Sauter mean diameter increases from 15 pm to
24 pm and the uniformity increases as the co-flow temperature
increases from 300 K to 673 K, owing to the fast evaporation
of small droplets.
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Fig. 1 Globle schematic diagram of experimental setup
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Tab. 1 Experimental conditions
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Fig. 2 Schematic of vitiated co-flow burner
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Fig. 3 Schematic of laser diffraction measuring device
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Fig. 4 Development of spray after injection
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Fig. 5 Spray penetration versus time after injection
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Fig. 6 Spray cone angle versus co-flow temperature
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Tab. 2 Distillation properties of 0% diesel
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Fig. 7 Droplet diameters after injection
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Fig. 8 Axial distribution of droplet size and relative

span factor
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Fig. 9 Radial distribution of droplet size and

relative span factor
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Fig. 10 Droplet size and relative span factor at

various co-flow temperatures
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