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Motivation

Microphysical processes in clouds (e.g., formation and
growth of ice crystals)

— cloud structure and life time

— weather and climate

Further laboratory studies + formulation and
parameterization of these processes

— quantitative information on the ice activity of various
atmospheric aerosol species

INKA

lce Nucleation Instrument of the KArlsruhe Institute of
Technology
* Collaboration with Colorado State University (CSU)
« Continuous flow diffusion chamber (CFDC)
- Cylindrical design (Rogers, 1988)
- Laboratory version — cooling with cryostats
--40°C<T<-10°C
-Siee> 1, 5g< 1.1
- 12.5 lpm total flow, 1.25 Ipm sample flow
- 15-22 s residence time, depending on operation
mode
* |ce nucleation and growth experiments at defined
temperatures and saturation ratios
* |nvestigation of different freezing modes possible
(deposition nucleation and condensation freezing)
* Two different operation modes
- Ice nucleation mode: With evaporation section
- Ice growth mode: Total length operated as one

iIce nucleation and ice crystal growth section

ice nucleation ice growth
mode mode
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Working Principle
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Ice Nucleation and Ice Crystal Growth Section
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sheath cold (inner wall, left margin of the x-axis) and
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buoyant circulation
— aerosol particle flow shifted towards cold wall
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p. steady state water vapor pressure due to
diffusion of water vapor between the two Ice-
coated walls (Stetzer et al., 2008)

- T-dependent saturation vapor pressure with
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pliq,ice

temperature inside the annular gap (K)

- _E respect to liquid water and with respect to ice,
,,,,,,,,,,,,,,,,,, " |1 respectively (Murphy and Koop, 2005)
L_ Sjqice. SAturation ratio with respect to liquid water
3 -~ andice, respectively
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First Measurements
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Wall temperatures together
with the temperature of a
reference sensor, which Is
) located at the upper outer
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Single particle data of the
optical particle counter,
which Is used to determine
the Ice particle number
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30 °C filter periods — background
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Summary and Outlook

Construction of a new CFDC chamber to Investigate
heterogeneous ice nucleation

* First measurements show that the instrument is in good working

order

* Mobile version to investigate atmospheric ice nucleating particles

(INPs) is planned
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