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Abstract: The objective of this research is to evaluate the interaction of droplets and turbulence in a shear flow. For this
purpose, large eddy simulation (LES) of a shear flow with droplets has been performed. It is found that the droplet
dispersion increases with non-dimensional time t* in the established shear layer of each case, and at the Stokes number
of 0.341, droplet dispersion has an irregular increase, for the bigger Stokes number of 1.36 and 3.07, droplet dispersion
becomes relatively smaller. And there are larger number of droplets in the region of low vorticity and high strain,
therefore the preferential concentration of droplets can be seen. For the gas phase, as the droplets are injected, the
magnitude of velocity rms will increases due to the interaction with the droplets, and velocity rms is not much affected

by the droplet diameter.
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Fig. 1 Shear flow configuration.
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Table.1 Calculation conditions of gas phase

Ambient Air Air Reynolds
pressure p density pg viscosity pg number Re
3Mpa 35.1kg/m3 | 19.3x107¢ 6 x 106
N-s/m?
Table.2 Calculation conditions of droplets
Case a-1 b-1 c-1
Mass flow 0.1x 1073 0.2x 1073 0.4x1073
rate @
Table.3 Calculation conditions of droplets
Case b-2 b-3
Diameter d 40pm 60pm
S; 1.36 3.07
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Droplet distribution

X
(c-1)
Fig.2 Droplet distribution, number density and vorticity structure at
different mass flow rates. (a-1) @ = 0.1 X 1073, (b-1) @ = 0.2 X
1073, (c-1) @ = 0.4 x 1073,
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(b-2)

Droplet distribution
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Fig.3 Droplet distribution, number density and vorticity structure at
different droplet diameter. (b-2) d = 40um, (b-3) d = 60um.
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Fig4 Local distribution of droplets. (a-1) @ = 0.1 x 1073, (b-
1) ®=02x10"3, (c-1) @ = 0.4 x 1073, (b-2) d = 40um,
(b-3) d = 60pm.
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Fig.5 Dispersion of droplets with non-dimensional time t*.
(a-1) @ =0.1x1073, (b-1) ®=02x%x 1073, (c-1) ® = 0.4 X
1073, (b-2) d = 40um, (b-3) d = 60um.
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Fig.6 Number of droplets as a function of §* at t* = 6.5.
(a-1) @ =0.1x1073, (b-1) ®=02x%x 1073, (c-1) ® = 0.4 X
1073, (b-2) d = 40um, (b-3) d = 60um.
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Fig.7 |Upms| with non-dimensional location in streamwise.
() @ =0.0,a) =01x10"3,(b) ®=02x1073,(c) & =
0.4 x 1073, (b-2) d = 40um, (b-3) d = 60um.
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