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Artificial Cloud Experimental System (ACES) with semi-real scale

Sadamu YAMAGATA!, Jiro MIURA!, Sachio OHTA!, Yasushi Fujiyoshi?

Ammonium sulfate particles were generated at the bottom of semi-real scale Artificial Cloud Experimental
System (ACES) which has 430m total height.
droplets simultaneous sampling at several altitudes was carried out up to 40m high from the bottom where CCN

In order to study the influences of aerosol particles to the cloud

activation dominated. Reduction of background particles allowed the use of an aerosol generator for laboratory
experiments which resulted in stable aerosol generation. Aerosol particles and cloud droplets were collected
simultaneously by 2-stage impactors at several altitudes to obtain number concentrations and size distributions
High concentration of ammonium sulfate solution for aerosol generation resulted in
Due to this

increase the number concentration of cloud droplets increased while the diameter of droplets decreased, which

of particles and droplets.
the increase of number concentration of aerosol particles while the particle diameter changed little.
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Study on the influence of ammonium sulfate aerosol on cloud droplets utilizing

confirms Twomey effect.
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Figure 1 . Experimental setup in ACES. Impactors were
set at each sampling site to collect cloud droplets and
aerosol particles simultaneously on each impaction plate.
At the bottom of ACES (NH,),SO, aerosol particles were
generated and monitored.
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Figure 2  Outline of the 2-stage impactor used for sam-

pling of cloud droplets and interstitial aerosol particles
during experiments in ACES.
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Figure 3 - Microscopic image of cloud droplets (A) sampled
on the soot coated upper impaction plate of the 2-stage
impactor and scanning electron microscopical image of
interstitial aerosol particles (B) on the lower impaction
plate of the impactor.
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Figure 4 © Vertical profile of air temperature in ACES on
24 Nov. 2003.
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Figure 5 © Time series of total aerosol number concentra-
tion measured at the bottom of ACES with CPC on 25 Nov.
2003.
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CCN and cloud droplet obtained from the 2 stage impactor
below and in cloud

R 1:ACES EBv7 2 —% (2002411 A)
Table 1 : Parameters in ACES experiments in Nov. 2002

Aerosol particle

Wind speed
Case [m/sec]
Conc.[ # /cc] Dp[um] m/sec
1 12.4 0.07 0.6
2 27.3 0.07 0.6
3 202.2 0.07 0.6
4 158.7 0.07 0.9
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Figure 7 © Size distribution of aerosol particles below cloud
base in ACES sampled by the 2-stage impactor on its
second stage. Ng.: number concentration of aerosol parti-
cles with dry diameter > 0.03 um.
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Figure 8 . Size distributions of cloud droplets observed at
each sampling site.

Twomey SIFE DKM TH 2. =7 0V VK TH
BN RE VBRSNS 25—, BR.OE— FEB)
BAhE L e pfEmER L. BEARELEIMLLZLDDOE
LOEEGFERBEOREIEEEETE Rro7. Th
W, ARG —E D 7z IR & e o TEEE T 5 KK
[EVD—ETHL7:OTHY, MTENELWIF EEKE
MWL 5D, WEIFIAKRKDSKEICHFET 570
VIWVRIFIZ L > TR L B L IR EF 2z 6 5.
FREGE % ET A BRI S 2 EiRT 2 8
HPEZ R, [BLOKERBEIIFRC £ £ TH 5
TRER ARG BN 272, BB 5 L%

GE, T ZER, OKH O i, R ORE

50
(A)

40 ¢ °
E 30
2
£
.0
£ 20
* ---#--- Casel

— % —Case2

10 —&8— Case3
---0--- Cased

0 . . .
0.0 1.0 2.0 3.0 4.0 5.0
LW.C (mg/m3)
50
(B)

40 * P Lot
_ o % o
E30 : '
= x e
.0
£ 20

---#--- Casel
10 - — % —Case2
—+&— Caseld
---0--- Cased
0 \
0.0 1.0 2.0 3.0 4.0 5.0
N.M.D (um)

50

40 R
E 30
=
20
£ 20

o -- Casel
10 - — % —Case2
—+&—Case3
---0--- Case4
0
0 20 40 60 80 100

Number concentration (/cc)
X9 :EBROEKRQA), V7 VEB), BEEC DS
E7a 7y A
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cloud droplet.
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