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Abstract

Insane clioitorsaimsasbetteiunderstanding ols the
burmngsandsseoting  behaviors ot cthanoliisplated s droplct
combustion’ expermentss were periormed unsshe 282 sec
droptowersat S INASASSGlenns S Researchs Eeniter: Hhic
measurement ol the buring rate; soot standolisratiorand Soot
yvolume Sraction are described i whichs inmual s droplet
diameter oxygens concentrations ambicnt: pressures and et
werer vared: S hesexpermmentss revealsvhat whilesethanol
dropletssburnsinsisatmospheres ans withouits SO0t lormaton;
luminmous radiation ixomesoot particleshisfobserved at higher
pressures; withncreasecds Sooung at- hgher oxysens volume
iracuion: Increasesins the oxysens concentranonsats elevated
pressuress resulissuns = as nonEmonotonic hehaviormsthe
measured soot volume lracuon: Hheses experumentsh provide
the st quanttatyvesmeasurements ol the Soot volume
iraction lorcthanol dropletbhurmingsund e miCrogravity
conditions:
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Ohjccuyes oiaStudy

Determine thenilnencenmbalidroplet divmeter: pressure,
Oxygen concentration andinert on Soot concentration
Determine thennilnenceroli soot concentration and radiation
on droplet burmngrate

Obtama completeset olfexpernmentalimeasurementsiio
benchmarkeevolving droplet combustionand soot- models

Thermophoresis
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Effect of Initial Diameter on Burning
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liitect 011 05 Conc. on Burning Rate
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S0t Volume Eraction Distrabution
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Hiiect o Inert oli Soong ISehavior

Oy moleiraction
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Characteristics of Sooting Behavior

d
(mm) o
30% O, in
Ar 1.94 0.55 3.9 0.27 2344 29.2

30% O, in

N, 2.02 0.56 3.9 0.25 2105 17.6
30% O, in

He 1.99 4.7 0.12 1809 ~0

Residence umeand temperature are two maj o iactoxs thiat
influencersootiormation
Higherresidence timeandiiametemperaturenn Ay O;

lameiavorrsoot production
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Forces Acting on Soot

* Nitrogen (Thermo) * Nitrogen (Stefan)
4 Helium (Thermo) 4+ Helium (Stefan)
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Steian Fluxsisidirected awayslrom the droplet wihile
thermophoxetichinxsis towards the droplet
Arson/Oshastthehishestthermophoreuciluxsandlowest
Stelan flnxscausing the sootshellftoresidercloser torthie

droplct




Sootshell ILocation

® Thermophoresis
4 Stefan Flux

Calculatedisootshelllocation matchestwell wathrthe
expermmentalimeasurements (SSR. =21, 5SSR ;- =1.9)

calc



Conclusions

Anncreasennrambient pressure and oxyoen
concentratontleads torhigherr rates ol soot loEmation:

BUurnimg rateincreases wathincreasimg oxyseniundexs
decreases wathhinitial dcoplet diameter: butis ot
alicctedibyambient pressure ithanol droplets buns
iastestian = e/ O ambicnts:

S00U volumelractionuncreasestnon=-monotonicallyawith
INCEEAsINgG oxysen concentration.

lithanolisootsimostinAY/ 05 duc torhigheriiame
temperatuce andiongerresidencertime:

Fhelocationiolfsootshell wasraliccted by thennerts due
1o thierchangesim she magnitideolsStelian and
thermophoxetichil



