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Growth Rates and Related Properties of Drops and Crystals

Percentape Increase of

Distance .- ; .
patr Diameter in 10 Minutes”

Drop .
Terminal Fali: Falls Betore Condensation Condensation Coalescence Anstmed
fatial specds in St Completely Crowth of Cronvth ol Corowthy of Cotlection
Diamoeter Atr (Meters per fvanoraies Drop ice Sphere Drop Efficioncy
iNMicronsg Secondr IAeters? Percesst) Porcent) (Percent! Percentt
1 0.06003 — 1,900 13,900 —
J O.00012 . 910 H,900 -
) 0.00075 SN EHISIOH) 1 2EY] 2,700 - —
10 0.003 0003 125 1,320 - -
20 0.0°2 0.05 41 615 0.3 It
50 0.075 2 il 200 2.8 20
10 0340 30 2 73 10.5 0
200 .80 2560 0.5 22 18 50
L0 2 4000 0.8 4 4 s
1.600 1 30,000 0.002 i 18 0
2,000 b Larpe (005 0.25 [ S0
5,600 10 [ arge 10.0008 0.04 9 Ht)
I o hail Y Large — 4 o
2 ¢ hail HE Larpe — 2 W)
5 < hail 33 Large - 0y 0
YO ¢ hail 59 Larpe — - 035 5()

# Terminal speeds depend onair density, so these figures are only approximate

FAssuming 4= O and REE 90% . The distanc e is inversely propoitional to how muach the REPis below 1O For example, i R 805 all distand e
in this column mueat be divided by 2. The distances here are grven for <Gl air Updraits may considerably reduce these distances

YA assumed 1o have e 10 RY S 1000257 tadith respect o woaten), and there are 20 mithion cloud droplets per cubic meter, eachiol whicrh i 18
micrans i diameter iliguid water content - 028 gy Condensatian growth of diopaas propartional to how much ibe RE exceeds TO0% | and it alse
doubtes for roushly every 10°C increase of tlemperature. The coaleseence grosvih is proportignal to the liquid water content, Growth by coaleseonee oc
cursin discrete jumps; thercfore, a small percentage of the drops walt yrow mech faster by coalescence than this table indicates, Fample A droplet 206
microns o diameter falls 0.8 nys inotill aicand would evaporate completely alter afalb of 250 mbelow the cloud tunder conditions stated ahovel, Alter
L0 miinutes, 200 nicron droplets weoubd grosw he 0,507 by cordensatron, but 187 by coaloscence, assuming 50% of all dropdes in the direct path are
collected. A 200 micon spheticat ice covstal would prow by 2275 by diffusion dusing the waime 1O minuates.
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Carbon dioxide requires energy to change ils state from sold lo gas.
The change produces intense local cooling When temperature s lowered below
-40°C. spontaneous generation of icelike aggregates of waler moiecules occurs.
Evaporation of 1 g of CO, generales 1016 ce crystals |n region saturated with respect
to ice Adapted from Berovikov €! al, Cloud Physics, NSF translation from the Rus-
slan, 1961, p 286
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