% dep_vel plus

% cl ear all
cl ose all
%clc

% Fl uid properties and pi pe di nensi ons

M= 28.97; % Ml ecul ar wei ght of air [kg/knol]
rho f = 1.16; % fluid density [kg/ nt3]
% rho_p = 3750; % al um ni um oxi de density

rho_p = 2000; %silica colloid density

nu = 1.589*10"-5; % Ki nematic visc(v)

mi = nu * rho f; % Dynam c visc (u)

R = 8314; % Uni versal gas constant [J/knol K]
X = 5; % Dynam ¢ shape factor

T =373; % Fluid tenp [Kel vin]

d = 0.1; % Channel dianeter / height [netre]
L = 10; % Length of pipe [mM

dx = 5; %Length in which particles travel (mnus the initial neter)
S =rho_p/rho_f; %Particle-fluid-ratio

%u =5, %Avg. velocity, Tandberg
% u = 48.0701; % Avg velocity 50 mis inlet sim
u = 9.8015; % Avg velocity 10 nis inlet sim

% Particle dianeter
d_p = 5*10"-8; % Particle dianmeter [nmetre]
d p_mcro=d_p * 1076; % Particle dianeter [mcronetre]

% Devel opnent of particle relaxation tine

Re f = (rho_f * u * d)/(mu); % Reynol ds nunber

I =nu * ((pi*M/(2*R*T))"0.5; % Mean free path

%l = 0.0664 * 10M-6 *(101/101)*(373/293)*((1+(110)/(293))/(1+(110)/
(373))); % Crowe

Kn =1 ./ d_p; % Knudsen nunber

Cc =1 + Kn.*(2.514 + 0.8 .* exp(-0.55./Kn)); % Cunni ngham slip
correction factor

%Cc =1+ Kn.*(2.34 + 1.05 .* exp(-0.39./Kn)); % Tandberg, uses

0. 5*Kn

Cd = (24/Re_f) * (1+0.15*Re_f~0.687);

% Cf = 0.0791 * Re_f~(-0.25);

=2 * (2.236*1og(Re_f) - 4.639)"(-2); % friction factor
tau w=Cf * 0.5 * rho f * u™2; % Wall shear stress
ufric = sgrt(tauw/ rho f); %Friction velocity




tau_p = (rho_p * d_pn2) / (18*mu); % Particle inertia relaxation tine
tau_p tau_p * Cc; % Accounting for rarefied gas effects

tau_plus = tau_p * u_fric”*2 / nu %D nensionless particle real axation
time

% Comput ati on of di mensi onl ess deposition velocity

Ni nn = 100000; % Particles at inlet
Nout = 100000-611; % Particles at outlet
v_dpp = (d*u)/(2*u_fric*dx) * | og(N nn/Nout)

%ms = (Ninn-Nout)/Ni nn; % nass transfer as concentration??

% Sc = nu / (Nout/Ninn);

%fric vel = 0.2*u/Re_f~(1/8);

%V dep = ms / rho_p;
%V _dep_plus = V.dep / fric_vel;

tau_plus =

0.0011

v_dpp =

0. 0012
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