PRTe— ATMOSPHERIC FATE AND TRANSPORT OF FINE VOLCANIC ASH: Vva3c-2866
& o NEW HAMPSHIR: DOES PARTICLE SHAPE MATTER?

O LEGE C.M. WHITE, M.P. ALLARD, J. KLEWICKI, A.A. PROUSSEVITCH, G. MULUKUTLA, K. GENAREAU, D.L. SAHAGIAN

CHRIS.WHITE@UNH.EDU, JOE.KLEWICKI@UNH.EDU, ALEX.PROUSSEVITCH@UNH.EDU, DORK.SAHAGIAN@LEHIGH.EDU

PROBLEM NUMERICAL RESULTS MODEL DESCRIPTION
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£t ‘ T T T ] [ Visualization of ash partice size distribution Experiments are being conducted at the Flow Physics Facility
P ¥ - rsuling fom he above simulaton. (FPF) at the University of New Hampshire.
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shape.
eParticle size and shape characterized by scanning electron
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of ash velocity as the ash falls from a 3m drop tower.
H YPOTHESIS oP|V vector plots analyzed to determine particle settling veloc-

The fundamental hypothesis being tested is that particle EXPERIMENTAL RESULTS ity and dispersion

shape irreducibly impacts the fate and transport properties of
fine volcanic ash.

SUMMARY

eMeasured settling velocity of AloO3 spheres consistent with
Stokes’ law — Validates experimental setup.

eMeasured settling velocity of ash not consistent with Stokes’
law (requires further studies to deconvolve effects of particle
size and density distribution from shape effects).

eEstimated diffusion coefficients, D(cm?/s), of the particles:
AlsO3 = 0.99, Ash = 3.66, Flakes = 5.81, where

eThe time fine ash stays in the atmosphere depends on its Miirg Box
terminal velocity.

eExisting models of ash terminal velocities are based on

smooth, quasi-spherical particles characterized by Stokes’

law.

eAsh particles violate many assumptions of Stokes’ law, in Particlag
particular, ash particles are non-spherical and can have
complex surface and internal structure (see figure (B) above).
eExisting models fail to accurately predict removal rates of
fine particles from volcanic ash clouds.
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urms 1S the root-mean-square of the lateral (horizontal)
velocity fluctuations, L is the height the PIV measurements
were acquired below the drop tower, and v; is the particle
terminal velocity.

eDiffusion coefficient of flakes is largest (as expected).

BROAD OBJECTIVE

The present research seeks to better parameterize predictive
models for ash particle terminal velocities, diffusivity, and dis-

persion in the atmospheric boundary layer that includes the eDiffusion coefficient of volcanic ash falls between spheres
effects of volcanic ash size distributions, complex ash particle and flakes, suggesting that the shape of volcanic ash strongly
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strongly affected by secondary flows induced by initial falling

Top: (left) Still air experimental setup. (right) Averaged PIV vector plot of ash settling velocities. olume. The Al,O3 spheres did not exhibit the same behavior.
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