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Introduction 

MRI Cloud Simulation Chamber

Aerosol Characterization Measurements

Experiment

Summary  

A cloud simulation chamberfacility run by the MeteorologicalResearchInstitute (MRI)hasbeenusedto investigate
the details of the fundamental processesof cloud formation. An accurateand quantitative descriptionof the relation
between physicochemicaland biological properties of aerosol particles and their activity and potential role in cloud
formation is a crucialsubjectfor improvementof numericalcloudsimulationandweather/climate predictionmodels.

In addition to the well-known aerosol types suchas ammoniumsulfate, dust and soot, we are currently capableof
handling variety of specific aerosol particles and certified referencematerials including the biological aerosols, the
artificial ice nuclei (AgI), etc. Thestudy herein focuseson the chamberexperimentsin progressand showsresults from
the experimentsof varioustypesof specificaerosolparticles.

PerformancetestsdemonstratetheŎƘŀƳōŜǊ ǎusefulnessasa facility to investigateclouddroplet and icecrystal
formation processesthrough the activation of varioustypesof aerosolparticles. Forinstance,during expansionat an
evacuationrate (3m/s), super-micron sizeparticles(clouddroplets) rapidly appearedat water saturation. In mixed-
phaseconditionsabove-20degC,ATDwas activated as IN. Icenucleationcontinuedto occurdown to below -30degC
andproducedrelatively high activatedfraction of icecrystals(morethan 10-2). ATDcouldserveasboth CCNand IN.

Fromcomparisonswith varioustypesof aerosolparticlestested,
CCNability: Hygroscopicityparameter(kappa)Ą NaCl> (NH4)

2SO4 >Bio (bacillus)> Dust>SiO2 CaCO3 Soot
IN ability: Onsettemperatureof freezingĄ AgI Snomax> bacillus> Dust Pollen> Soot?
IN ability: ActivatedFractionĄ AgI> K-Feldspar> ATD Snomax> Illite > bacillus Soot> Pollen

were indicatedsofar.

ttajiri@mri-jma.go.jp
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Experimentalprocedureis loaded into
auto-controlled data acquisition system
asform of a detailed,step-by-steplist.

Both temperature and pressure are
automatically controlled to simulate an
adiabatic expansionunder a wide range
of atmosphericconditions.

Operational Ranges
Wall Temp. 30 100degC
Pressure    1000 30hPa
Ascent Rate     0 30m/s
Air Temp. homogeneity  

0.3degC or less

An example of the experiments of ice formation
in the chamber 

P6 Laboratory studies
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CCN activity spectra (0.07-1.0% SSw)

SMPS/CAS/OPC/APS DMT-CCNC

type particle supplier generator

Dust ATD PowderTechnologyInc. RBG-1000

NXIllite Arginotec RBG-1000

K-feldspar Universityof Leeds RBG-1000

Kosa(CJ-1) NIES RBG-1000

Soot Soot
(Sparkdischarge)

PALAS DNP-2000

Ammonium
sulfate

(NH4)2SO4
KantoChemicalCO., INC. Model3079

Bio Snomax YorksnowInc. Model3079

Bacillus KanazawaUniv. Model3079

Pollen KanazawaUniv. Model3079

Artificial AgI -------- Smokegenerator

SiO2
AkoKaseiCo., Ltd Vibration

CaCO3 AkoKaseiCo., Ltd Vibration

List of the different types of test particles
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Hygroscopic measurements

Sample Aerosol ATD

Initial Particle Number
Concentration  (cm-3)

1,000

Programmed
Initial Pressure (hPa)

1000.0 

Programmed
Initial Temperture(ϴ)

15.0 

Programmed
Adiabatic Ascent Rate (m/s)

3.0 

Actual
Initial Pressure (hPa)

999.9 

Actual
Initial Air Temperture(ϴ)

14.6 

Initial
DewpointTemperature (ϴ)

-7.5 

Tempertureat LCL (ϴ) -12.7 

Setup parameters

Activated fraction of various aerosol
particles as ice nuclei


