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Ice fragmentation?

- 0% The main goal of FRAGILE is to
Growth =7 N i e significantly improve our current
understanding of ice fragmentation




Organisation of FRAGILE
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DELIVERABLES:

* Number concentration
* Shape

e Terminal fall velocity

* CKE



Experimental background

* Takahashi (1993) Observation: large graupel (4mm) + small graupel (<2mm) with stellar crystals
— high ice crystal concentration

* Takahashi et al. (1995): graupel-graupel (with dendrites) collision experiments

b { Improve graupel-graupel (with dendrites) collisions experiments

e Vardiman (1978) & Griggs and Choularton (1986): Single crystal fragmentation experiment

* Graupel and crystals are expecting to produce numerous ice particles

b [ Graupel-snowflake collisions experiments
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Graupel production
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Dendritic growth
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* Dependency on ice structure

* Takahashi et al. (1995) used ice sphere




Graupel-graupel collision
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Graupel-graupel collision results

Number of fragments produced by graupel-graupel collision

Collision kinetic energy (CKE)
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Fragments shape and size

Mean distributions of fragments maximum size
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Graupel-snowflake setup
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Graupel-snowflake collision

Side collision

Number of fragments produced
by graupel-snowflake collision

Central collision
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Fragments size, area and shape

Central collision size distribution

Central collision area distribution
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|:> e Central collision: symmetrical and maximum of aspect

ratio at 0.5

e Edge collision: almost constant aspect ratio




Comparison with Takahashi’s results
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Possible explanations for the differences:

Our results are valid for T~ -14 °C
Graupel asperities were grown with
ventilation which might lead to more
fragility and maybe a higher number of
asperities

Dendritic growth on a solid ice sphere

considerably different from a graupel




Conclusions, Outlook

Experiments can produce close to realistic ice collisions to get the data to improve the model and backscatter
calculations

Setups need to be improved, especially the dendritic growth setup and the snowflake collision setup
Extension of the experiments to a broader temperature and humidity range

Investigation of the influence of the degree of snowflake riming and graupel shape on fragmentation
Better characterization of the snowflake characteristics, including their densities

Determination of the density of the particles incuding their asperities

Extension of the experiments to the wind tunnel
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