
1   function beertest(k,d);
2   
3   %Michael A. Karls
4   %Department of Mathematical Sciences
5   %Ball State University
6   %Muncie, IN  47306 USA
7   
8   %Parameters k and d are chosen as inputs for the beertest function.
9   
10   %-------------------------------------------------------
11   
12   %The function bubble is used to set up the ODE system.
13   
14   function ydot=bubble(t,y,k,d);
15   
16   %Enter model parameters.
17   
18   g = 9.807;
19   P = 1.013*10^5;
20   R = 8.3145;
21   T = 281;
22   mCO2 = 4.41*10^(-2);
23   rhobeer = 1.010*10^3;
24   eta = 1.3*10^(-3);
25   
26   %Set up the system of ODE.
27   
28   ydot=[4*pi*k*((3*y(1)*R*T./(4*pi*(P-g*rhobeer*y(2)))).^2).^(1/3);
29   y(3);
30   g*(rhobeer*R*T./(mCO2*(P-g*rhobeer.*y(2)))-1)-d*y(3)./...
31   (mCO2.*y(1))*((3*y(1)*R*T./(4*pi*(P-g*rhobeer*y(2)))).^2).^(1/3)];
32   
33   end
34   
35   %-------------------------------------------------------
36   
37   %Solve the system of ODE numerically.  
38   %The time interval, output times, and initial data need to be specified.
39   
40   tspan=[0:0.54:3.78];
41   
42   x0 = -0.156;
43   n0 = 9.0583*10^(-10);
44   y0 = 0;
45   
46   [t,y]=ode45(@(t,y) bubble(t,y,k,d),tspan,[n0 x0 y0]);
47   
48   %-------------------------------------------------------
49   
50   %Use the solution to the system of ODE to find bubble 
51   %position and radius at each time increment and display 
52   %bubble data in a table.
53   
54   %Parameters used to compute the radius need to be redefined.
55   
56   g = 9.807;
57   P = 1.013*10^5;
58   R = 8.3145;
59   T = 281;
60   rhobeer = 1.010*10^3;
61   
62   disp('')
63   
64   disp('time (sec), depth (cm), radius/(initial radius)')
65   
66   disp([t,100*y(:,2), ...
67   ((3*y(:,1)*R*T./(4*pi.*(P-g*rhobeer.*y(:,2)))).^(1/3))/ ...
68   ((3*y(1,1)*R*T./(4*pi.*(P-g*rhobeer.*y(1,2)))).^(1/3))])
69   



70   end
71   
72   


