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THEORETICAL FRAMEWORK

" Collision kinetic energy (CKE, K,)

1 mym,

Ky (v — 171)2

B Eml +m,

" Number of new fragments per collision

veeafi-en[25])

a - equivalent spherical area of the smaller particle

A - number density of breakable asperities
C - asperity-fragility coefficient

y - shape function
Phillips et al., JAS, 2017

T —

4501
<400}
5350}
= 300}
£250]
2200+
2150}
5100}

50¢

Qo

10° 10™ 10° 102 10" 10°
CKE (J)




Graupel generator

INVESTIGATED PARTICLES

GRAUPEL W/ BARE GRAUPEL ICE PELLETS
DENDRITES

2.12 mm 2.5 mm 2.45 mm 5.0 mm
__ _ & d 0.21 g/cm? 0.334 g/cm? 0.558 g/cm? 0.89 g/cm?
Temperture: -7°C to -15 °C NI E -15°C -7 °C -15 °C; -5°C

Air speed: 2.8 m/s
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GRAUPEL - GRAUPEL COLLISION RESULTS
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GRAUPEL-GRAUPEL COLLISION RESULTS (DENDRITIC)
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GRAUPEL-SNOWFLAKE COLLISIONS

Central collision Side collision






GRAUPEL-SNOWFLAKE COLLISIONS - RESULTS
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SUMMARY AND OUTLOOK

" Density, i.e. structural dependence of the number of fragments generated in

graupel-graupel/ice pellet collisions

" We could derive size distributions for the fragments for low-density graupels

with dendritic crystals on their surface and for snowflakes
...still to be answered/done
" Is there any difference if a graupel has other crystal type on its surface?
" Is there a temperature dependency on the number of fragments generated?

" Snowflake-snowflake collisions

: R:esults, published in: Grzegorczyk et al., ACP, 23, 13505-13521, 2023;

Yadav-et al., EGUsphere-2024-3222
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HONESTLY...
(CONSTRAINS OF THE EXPERIMENTS)

" artificial graupel and snowflakes

" whether dendritic crystals on the surface represent natural
conditions, is debatable

" one fixed temperature (-15 °C) and one fixed relative humidity
(120% wrt ice)

" large snowflakes (~ 1 cm)

" relatively low number of experiments




GRAUPEL-SNOWFLAKE COLLISIONS
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