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Particle laden flow is the flow of a fluid with immiscible particles Our goal is to model the height and the front position of the fluid and two X 000 0.95 0.50 0.75 1.00 We find that the behavior of the constant flux
suspended in it. We study bidensity thin film particle laden flow on particles. We will start with Navier-Stokes equation (1) and particle mass “ bidensity flow is similar to the constant volume case
an mdlﬁsv\f:,h the-lc-oncsjtant ﬂL.JX initial czndltlﬁn. Pre.vu7us - conservation (2). We define @, i =1, 2 to be th.e volume fractlor.m of partlcle i to » studied in previous work?5. Experimentally, we
research’>* has utilized experiments and mathematical tec niques the total volume, @ = @, + @,, and the J; term is the flux of particle i. determine the time required for a regime to emerge,
to develop a force-based model. For constant volume monodisperse - p 7 7o " and the critical ansle at which the transition between
flow, shear induced migration causes particles to move upwards - (—p +u(Vu+Vu )) +pg. (D 10 \ ttled and rid dg , n additi
(inducing the emergence of a ‘ridged’ regime), while gravitational 0= 0¢; Fu-Vh 4V ], i=1,2 ) jc’e €d andridge reglmes occurs. In adaition, we
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settling causes them to move downwards (inducing the emergence We al at'l'b um in the sedirection. Th " t . o implement a theoretical model that shows the same
of a ‘settled’ regime). Lee et. al.2 and Wong and Bertozzi® extended OSEa So|a:'sun;ﬁ eg“' -' r‘lflm 'f]: the Z-h IreCtlon. e resu .tIS a sysdedm 0 .tcoup e N results. The comparison between the theory and
this model to the bidensity case using experiments and theory, > refating the derivative of the Shear Stress o, VISCosity 4, and density p. experiment shows good agreement, especially in the
respectively. They used constant volume initial conditions, meaning By introducing depth-averaged particle concentration and volume ratio , which ridged regime. Unlike in previous work, the front
that a fixed volume of slurry was poured onto the incline and can be calculated using g, 1, and p, we derive a system of PDEs from 20 position grows linearly with time because of the
allowed to flow. We adapt their model to use constant flux initial conservation of fluid and particle mass, constant flux initial condition.
conditions, where the slurry is continuously added to the incline P _ Figure 3: Experimental Results Small angles result in the settled regime, while
with a constant flow rate. We also perform experiments using the 0= Fraste (R3f (. 2)) large angles result in the ridged regime. Similarly, small particle concentration
. x . . . . . . .
same total volume fraction ® = 0.4 parameter, and compare the a(hE ) 3 x.;estlts |n. the settled regime, while high particle concentration results in the
L : — ridged regime.
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We consider the Riemann initial condition: ® seited A Wel-Mxed @ Ridged - NotDone — =g : : o
: The model predicts the ridge to grow arbitrarily large
— ) x<0 ; : .
. Setp 30 | B0 = [P *< in height over the course of the experiment. Further
) b) h(x,0) =14 [Wp(g)g sina X <0 e 0 Yoo  x <0 research could look into mitigating this behavior by
d h= Vpam'czes P DGlass e x>0 x(x,0) = {o, x>0 including a precursor height, i.e. a thickness of the
V. D Grass TP Coramic Expressing the system in vector notation we get fluid that is already present on the incline before the
U = (h, gy hdy)" front reaches it. It may also be useful to look into
c) d)Z R 3 1, NP3 i — U, + (F(U))x ~0 ) . 1 improving the experimental technique used to
zZy Y o Lighter F(U) = h>(f,91,92) measure the height profile to reduce noise. Our model
[ e o : : H H o[ . .
\ x X wstress We then SOIVe the PDE USIng upW|nd SCheme. And the hEIght pr0f||e can be * %}\L may also be modlfled to |nvest|gate Other types Of
i i i i 205k ® . . . . .
g . il _ p obtained fr-om h. The particle front profile can also be found by looking at the slurries, such as those with different size particles.
concentration profile.
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