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P

Al. MATLAB fUH5

| =

PA p{Pa ‘ dxdt >
fcn

Scope

fen

PA_dot » PA_dot

Plant_Dynamics

A 1: =ALBENHFERL Simulink (2 E75[E

FEEF:
% ODE
clear
cle

%% Parameters
%the liquid we use in this simulation is water

params.rho = 1000; %density of the liquid

params.sigma = 0.076; %surface tension index of the liquid
params.mu = 0.001; %chemical potential difference

params.c = 1481; %sound speed in the liquid

params.PO = 1.013e5; %environmental pressure

params.fa = 3e4; %frequency of the ultrasonic wave
params.Pa = 1.25e5; %excitation sound field pressure amplitude
params.n = 1.4; %the number of the cavity

params.R0 = 4.5¢-6; %radius of the cavity

params.Pv = 3e3; %vaporous pressure

%% Initial Condition
x_0 = [params.R0;0];

%% Simulations

k=1;

sim_time = k/params.fa;

Sim =sim( ‘ODE2019.slx” );
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t = Sim.x.time;
x_data = Sim.x.data;
%% Data Analysis
figure
plot(t/(sim_time/k),x_data(:,1)/params.R0,&apos;b-&apos;)
hold on
grid on
xlabel(&apos;t/T&apos;)
ylabel(&apos;$R/R {0} $&apos;,&apos;Interpreter&apos;,&apos;latex&apos;)

TEEFEF I parameter 35, FATKEA RS EE N T MATLAB (] workspace; Initial
Condition #43, FRATEE T o> I A2 RARIVTE6E % Simulation #15y, AT T
R B IR Simulink BLUFL; Data Analysis #75, FATT% Simulink % H %500 2
1T T HERA R, FEAT 7

LSRR

function [PA,PA_dot] = fcn(t,params)
fa = params.fa;

Pa = params.Pa;

PA = -Pa*sin(2*pi*fa*t);
PA_dot = -Pa*2*pi*fa*cos(2*pi*fa*t);
end

R HOH M 1 AE main BRECT TG params 25, JFHH TR BT R E PA R —
AT AR HS I I AR B

RIBH D TR
function dxdt =fen(x,PA,PA_dot,params)
% Parameters
rho = params.rho;
sigma = params.sigma;
mu = params.mu;
C = params.c;
PO = params.PO;
n = params.n;
RO = params.RO;
% output initials
dxdt = zeros(2,1);
% output
if abs(x(1)) >= le-10
nlPart 1 =-3/(2*x(1))*x(2)"2;
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nlPart 2 = 1/(rho*x(1))*((P0 + 2*sigma/R0)*(R0/x(1))*(3*n) - PA - PO - 2*sigma/x(1));
nlPart 3 = -4*mu/(tho*x(1)"2)*x(2);
nlPart 4 = 1/(rtho*c)*((PO + 2*sigma/R0)*3*n*(R0/x(1))*(3*n-1)*(-
RO/x(1)*2)*x(2) - PA_dot);
dxdt(1) = x(2);
dxdt(2) = nlPart_1 + nlPart_2 + nlPart_3 + nlPart_4;
else
dxdt(1) = x(2);
dxdt(2) = 0;
end

end
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