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|. Motivation . Introduction 1l Methods
 Our work is motivated by observations of fall Improved understanding of the effect of particle- The time-dependent motion of a particle falling under the
velocity distributions of hydrometeors measured turbulence interactions on fall-out is fundamental influence of gravity force in a non-uniform flow is often
by the Multi-Angle Snowflake Camera (MASC) to many scientific and engineering problems. determined by following modified Maxey-Riley force equation:
located at Oliktok Pt. Alaska.
In the atmospheric sciences, it affects the residence  dip(0) \ _ _
e Without a wind shield, the MASC measures time of aerosol contaminants in the atmosphere, ot 4t (6) ; AN ; | o S
hydrometeor mean settling velocity. With a wind the evolution of cold-weather storms, precipitation = (my —mp)g +mp—7 = — kemp (1, (6) — T (1)) 3 -
shield the fall velocity is closer to the terminal extremes, and climate sensitivity. ) tdi(ﬁp(r) (D) N EDtbth (m)
velocity. — 5 Co(Re)Appy |ty (1) — U (D] | (Up(6) = U () + dy § - T | |
The purpose of this study is to examine the mean
* The distinction between mean settling velocity settling velocity of a hydrometeor falling in a The settling velocity in a Gaussian turbulent flow could be a
and termmgl vglouty IS not |r.1cluded |n. hf)mogeneous, |sgtrop|c turbulent flow with a function of turbulent intensity v....., mean wind v, and the size of
thgft?heﬂc sciences numerical modeling S;r:i:‘eite;j:sii/nf:‘?igzrgtoo.z'ivf)%.lo mm and a ’;Ihe particl.e d,, its density Pp.,th.e fluid dynami? viscosity .,u, the : |
uid density pr, and the gravitational acceleration g that is
* The existing fall velocity parameterizations that Similarity theory based on organization of variables Yp = f (Vrms) Vm, d?”’pp’l.i’ Pr g)- Using the c?mbm.ed scaling
have been derived from measurements of into dimensionless groups is used to developed variables, the velocity ratio is related to two dimensionless groups . - /
hydrometeors in still air are appropriate non-dimensional parameters that are important in a>: . o g o .L_QL -‘rfgsi':fen egime _
representations of the average settling velocity in characterization of settling velocities. These non- L= f(—=,— | A | o
turbulent air and no current model treats the dimensional parameters are then used to formulate T b bt BE= \ T WS NS
hydrometeors otherwise. the mean settling velocity in a turbulent flows. Lis s

V. Conclusions

 The difference between hydrometeor terminal velocity
= | _ ; and the settling velocity in a turbulent flow depends on
: y = d the turbulence intensity v,.,,,, the mean wind v,,,, and v;.

s=200

—5-500 / ot i e Parameterized < Uy > /v shows an exponential decrease

s=815

with v,.,,. for low turbulence and a linear increase with
V,ms for high turbulence. We developed a new
parametrization as:

flow and particle velocity in a turbulent flow Velocity ratio of a flake 0.2 (mm) in a turbulent flow Velocity ratio of a flake 0.2 (mm) in a turbulent flow
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Where a = 0.42-d,, 5 = 0.006, y = i__.S and
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