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Introduction

Motivation
Turbulent Mixing Chamber

Clouds: An Important Element of Earth System

@ Impact of pollution in o Y F T
clouds and climate DR B NVE DY
change

@ Role of turbulence in
cloud microphysics
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Source: NASA Earth Observatory

Aerosol concentration and turbulent environment = Cloud
Microphysics &
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Turbulent Mixing Chamber
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Turbulent Mixing Cloud
Cloud Formation in Moist Rayleigh-Bénard Convection

Turbulent Mixing Cloud Formation in the II-Chamber
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Induced Broaden
Results : Steady-State Cloud Response Supers ation Fluctuation & Droplet Growth

5200 05 %
£ 150 g
%100 o
= 50 : 0 3
0 20 40 60 80 100 120 140 160 180
Time [min]

Chang et al. BAMS 2016

[7/15] Kamal Kant Chandrakar Turbulence Induced Droplet Activation and Growth



. Turbulence Induced Broadening
Results : Steady-State Cloud Response Supersaturation Fluctuation & Droplet Growth

Droplet Size Distribution at Steady-State
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Turbulence Induced Broadening
Supersaturation Fluctuation & Droplet Growth

Results : Steady-State Cloud Response

Supersaturation Fluctuation
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Turbulence Induced Broadening

Results : Steady-State Cloud Response Supersaturation Fluctuation & Droplet Growth

Stochastic Condensation Growth
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Results : Steady-State Cloud Response

Turbulence Induced Broadening
Supersaturation Fluctuation & Droplet Growth

Turbulent Induced Broadening
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Cloud Cleansing: Radiative Properties and Precipitation

Atmospheric Implications
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Cloud Cleansing: Radiative Properties and Precipitation

Atmospheric Implications
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Summary

Summary

@ Cloud form via isobaric mixing in a turbulent
moist Rayleigh-Bénard convection.

@ Steady-state turbulent, cloud microphysics, and
thermodynamics properties achieved.

@ Droplet size distributions become broad with
a decrease in the aerosol input rate, and
o2 oxsrt — Us%fstl/?

@ Cloud cleansing through supersaturation fluctu-
ations: a positive feedback
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