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Numerical Study on the Interaction of Liquid Fuel
Droplets in the Reacting Flow Field

Chong Pyo Cho, Ho Young Kim, and Simsoo Park
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Abstract

The objective of this work is to elucidate the details of two key factors
dominating the droplet buring behavior in sprays : droplet-droplet interaction and
convective flow. The combustion of a one-dimensional linear droplet array with a
convective flow has been studied. A one-step, second order model was employed to
simulate the chemical reaction in the combustion process. Results for droplet arrays
burning at two Reynolds numbers, 50 and 100, two horizontal droplet spacings, 5
and 11 radii, and two vertical droplet spacing, 2 and 4 radii, were obtained. The
results indicate the droplet burning behavior is affected by Reynolds number,
droplet-droplet spacing, and the relative location of droplets in the array.
Droplet-droplet interaction was found to be strong for arrays with smaller droplet
spacing.
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Fig. 4 Fuel mass fraction contours at 0.35,
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Fig. 10 Temperature contours at 0.1, 0.2,
0.7, 1, and 9 msec for Re=50, D=5R,,
and H=4Ro
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Fig. 18 Temperature contours at- 0.2, 0.35,
0.7, 2.5, and 12 msec for Re=100,
D=11Ro, and H:2Ro
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Table 1
Physical and thermodynamic properties
Density, fuel [kg/m’] 696

Specific heat, fuel [J/kg - K] |2103.86
Initial droplet temperature [K] {420

Latent heat [J/kgl 300000
Viscosity, fuel [kg/m - sl 2.227x107°
Density, air [kg/m’] 2827

Specific heat, air [[/kg - K]  [11654
Viscosity, air [kg/m - s] 4.752%x 107
Prandtl Number 0.7

Initial Droplet Diameter [im]  [100
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