
Atmos. Chem. Phys. Discuss., 9, C7466–C7467, 2009
www.atmos-chem-phys-discuss.net/9/C7466/2009/
© Author(s) 2009. This work is distributed under
the Creative Commons Attribute 3.0 License.

Atmospheric
Chemistry

and Physics
Discussions

Interactive comment on “Volume nucleation rates
for homogeneous freezing in supercooled water
microdroplets: results from a combined
experimental and
modelling approach” by M. E. Earle et al.

D. Murphy

Daniel.M.Murphy@noaa.gov

Received and published: 24 November 2009

I would like to point out that the equations used in this manuscript for droplet growth
(Equations 6 and 7) do not seem to take heat transfer into account. This will bias the
estimates of the condensation coefficient to low values. The importance of including
heat transfer to obtain accurate estimates of the condensation coefficient has been
pointed out before (e.g. Wagner, 1982; Mozurkewich, 1986). The bias in the conden-
sation coefficient can be significant even when the temperature difference between the
droplets and the gas is small.
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Fortunately, it should be straightforward for the authors to redo their calculations with
the coupled heat and mass transfer equations. Approximate solutions are available
from a number of sources, including Wagner (1982). Care should be taken to avoid de-
pendence of the result on growth through the transition flow regime where the droplet
diameter is comparable to the mean free path. The mass transfer equations are con-
siderably more complicated in that regime (Qu et al., 2001).
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