Particle Segregation
in
Binary Mixtures of Disks

David Yoon and James Jenkins
Theoretical and Applied Mechanics
Cornell University

The influence of non-equipartition of
energy on the segregation of disks with
different sizes and/or masses 1n an
agitated system under gravity



System

Masses

O
mu, mp 0008, Qoo
0% OOQOOO
) Nel®ls)lele)°Ne
Radii LooP oo 4
OO O~O g
rA,rB O OOO O O
OHRL Voo
0088568
Number ole O QOO
densities O O QOOOO
08 10040
N np OV 1904

l

Mass densities: p, =m,n,, p, =m,n,

n=n, +ngand p=p, +p;,

Diffusion velocities: w, ,wg; p,W, +pgWy =0

Wpa =W =W,

Temperatures: T,,T;; nT = n, T, +n,T;

T,=T+0,, T, =T+0,
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Segregation

Species momentum balance

Partial pressures: wt, ,m,; Collisional exchange ¢
0=-1, —p,g+9¢
0=—1y—ppg—¢

Sum
—p'—pg=0
P =T, + T
Weighted difference

—PpTy + P +php =0



Species energy balance

Collisional dissipations v, ,v,; Energy source s

O=—y, +P,8
0=—y5+pgS
Sum

O=—(y,+7g)+ps=0

Weighted difference
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Constitutive Relations: Momentum

m, =n,(T+0,)
T m.0, +mk91j
+ —g. rnnn | T+
k;}gz k tik k( m,

r,,=1,+r,and m,; =m, +my,

1 9 n(nn tngn)
Sit l-v 8r, (1-v)’

_ 2 _ 2 —

T 2

m, —m
(I) — _gABrABnAnBT|: 5 - (

In T)'

2

m,y

/ 1/2
4 (2
A |y = AT W oa
ng, T\ 7T m,pT




Constitutive Relation: Energy
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Energy
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B dilute in dense A

(ng/n, <1l), n=r1, /1,
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Then 6, /0, =—n,/n, <1 and with p=p},/p,
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B dilute in dense A

R = 8aa 417 1
2
€pa IaB 14 Op /T
l+m,/m,

wg, >0 (B rises) when R <m, /mj

Plot R—m,/m, =0 fore=0.7, 0.9, 1.0
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