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Multiscale interactions in atmospheric clouds.
Collision- Turbulent Collision-Coalescence 2013 AFM. Grabowski
coalescence
2011, Cambridge , Lamb BOttIeneCk'
, .. Rapid growth of cloud droplets in the size range 15-40 pum in
IV, =m(a,+a;) <| vV, —V, |> radius , neither the diffusional mechanism nor the
1980. Hall gravitational collision-coalescence mechanism is
’ effective.

Gravitational Collision-Coalescence
2013, AFM, Grabowski
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Cloud droplet growth by coagulation
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u_é nk =nNn (m, t) :Number density distribution function
d
K, =m(a;+ aj)2 <| u,—u, |> :Turbulent Collision Kernel
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D =1x10"7"m" /s :Diffusion coefficient
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2004, Johanse

Mass bins, mass space



Cloud droplet growth by condensation (Basic Model) <>V
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Experimental setup
L=04m

Initial distribution:
ng = ngexp |—(ag — ag)*/20°]

no =1 x 108m =3

ap =2 x 107%m
oc=1x10"%m



Cloud droplet growth by condensation (0OD) (’V
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s = constant

Model test: . 198F ]
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The current condensation
model is applicable for both
condensation and evaporation.



Cloud droplet growth by condensation (0D) {"

s = constant

Model test
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Cloud droplet growth by condensation (0D) {"

Condensation and

evaporation S = COS (wt)
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1x107°F A

1x10° 1x10! 1x107? 1x103

t [s]

Net growth of cloud droplets with
oscillatory supersaturation?

in process Oscillation of number density
distribution function



Cloud droplet growth by condensation }V

and coagulation (0OD) 4‘
s =constant s = cos(wt)
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Conclusion {’V

~ Condensation is added to the coagulation equation, providing ‘
a physical initial distribution of number density;
P g NORDITA

~ To do: Simulate cloud droplet growth by condensation and
coagulation in 3D case;

> Reynolds number and Stokes number dependency;

- Bottleneck problem of cloud droplet growth.
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Thanles for your attention
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