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Moist Rayleigh-Bénard convection in the P1 chamber:
thermal plumes, large-scale circulation, and boundary layers...

http://phy.sites.mtu.edu/cloudchamber/
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P1 chamber dynamic simulations, condensation only:

- Bin microphysics with 20, 100, 500 CCN per cc
BIN.20, BIN.100, BIN.500
40 bins with 0.5 um bin width

- Superdroplets with 20, 100, 500 CCN per cc
SDs.20, SDs. 100, SDs.500

40 super-droplets per grid box

CCN: 50 nm NaCl particles 1n different
concentrations: 20, 100, and 500 per cc

CCN activation supersaturation and radius:
S, ~0.1%, R,.,~ 0.7 um
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Pdfs of the supersaturation inside simulated
chamber show a good agreement.
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Droplet spectra averaged over the volume away from boundaries
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show a very good agreement.

radius (micron)

linear vertical scale

radius (micron)

logarithmic vertical scale

T T T T T T T T 1l.e3 g— T T T T T T L
. BIN.20 BIN.50 - 7
Er E|
E +++++ 3
- e ]
- dt ] ] jgp‘ ,,,,,,,,,,,,,,,,
+ +++ +++ E? Wiir EE
H- L .
+ T, T e HE =
+ T n E +, T E|
e . g + T+ 3
+ + - + +++ .
I + I [ S
+ + E E
+ + = - i 3
+ + C + g
+, + + +
+ ++ +
+y + +
| | | +ﬂ+4»+}|} | ‘|+++H>Jﬁ+J‘J} — 1 e_3 | | | | (| | | +
T T T T T T T T 1l.e3 g— T T T T T T L
SDs.20 SDs.50 - 7
E_uﬂﬂ E
= aes 3
— ++ -
—+ ] Er = -—""-""-"">"""">">""">"">"=>""=>"=>"==- =
++H+ = o =
+ - AR ]
+ + A
+F + S ii+++++ E
+ + 2 T 3
+ ++ + + +j»
I + + 1 E -7~ T T T F + o E|
- + + = + + 3
+ +, B 1 o
= + + +
i Ty + tr
1 1 '++*“+1H|Hm" FL+++LL+H|}H 1.e—3 1 1 1 1 l [T L [
0 10 20 0 10



