Example RE8-1
type LEP_RE8_1a  

% "LEP_RE8_1a"

% m-file to solve Example RE8-1 Finding Parameters

%

% x(1)=T

%

% xdot(1)=d(T)/dt

function xdot=LEP_RE8_1a(t,x)

Ua =  82.7*2/.0125  ;

DH =     -307000     ;

a =     13636     ;

b =     19.873     ;

CaoCp =     .323     ;

Ta =   625   ;

R =     .082     ;

A =  29.48*1/1.293*1300*0.208  ;

alph =     Ua/(-DH)     ;

k =     exp((-a/x(1))+b)     ;

k1 =  k*1300*0.208*22.8  ;

beta =  k1*CaoCp/(-DH)  ;

gam =     a/x(1)/x(1)     ;

C =  Ua/.323  ;

B =  (-DH)*1300*0.208/.323  ;

Cst =    x(1)-Ta    ;

Bst1 =    1+gam*(x(1)-Ta)    ;

Bst2 =    A*k/C    ;

P11 =  ((Bst1+Bst2)+((Bst1+Bst2)^2-4*gam*Cst)^.5)/gam/2  ;

P12 =  ((Bst1+Bst2)-((Bst1+Bst2)^2-4*gam*Cst)^.5)/gam/2  ;

pm =   C*(x(1)-Ta)/B/k   ;

P1 =    P11*C/(B*k)    ;

P2 =    P12*C/(B*k)    ;

Ca =  ((alph*(x(1)-Ta)*gam+alph+beta)+((alph*(Ta-x(1))*gam-alph-beta)^2+4*gam*alph^2*(Ta-x(1)))^0.5)/2/gam/k1  ;

Ca1 =  ((alph*(x(1)-Ta)*gam+alph+beta)-((alph*(Ta-x(1))*gam-alph-beta)^2+4*gam*alph^2*(Ta-x(1)))^0.5)/2/gam/k1  ;

p =  Ca*R*x(1)  ;

p1 =  Ca1*R*x(1)  ;

p1o =  Ca*29.48/1.293*1  ;

p2o =  Ca1*29.48/1.293*1  ;

xdot(1,:) =  2  ;

ic=[625]; tspan=[0 50]; 
[t,x]=ode45('LEP_RE8_1a',tspan,ic);  

plot(t,x);title('Example RE8-1 Finding Parameters');xlabel('t');ylabel('T');    
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type LEP_RE8_1b

% "LEP_RE8_1b"

% m-file to solve Example RE8-1 Trajectory

%

% x(1)=p

% x(2)=T

%

% xdot(1)=d(p)/dt, xdot(2)=d(T)/dt

function xdot=LEP_RE8_1b(t,x)

Tw =     625     ;

a =     13636     ;

b =     19.873     ;

A =     6165     ;

B =     2.57*10^8     ;

C =     43195     ;

Ua =     87/.0125     ;

DH =     -307000     ;

k =     exp(-(a/x(2))+b)     ;

Qg =     B*x(1)*k     ;

Qr =     C*(x(2)-Tw)     ;

Ratio =     A*x(1)*k/(C*(x(2)-Tw)-B*k*x(1))     ;

rate =     A*x(1)*k/3600     ;

z =     t     ;

Tdif =     x(2)-600     ;

Ca =     x(1)/(.082*x(2))     ;

Cm =     Ua*(x(2)-Tw)/(-DH*k)/1.987/x(2)     ;

pm =     Qr/B/k     ;

Deriv =    (Qg-Qr)/3600    ;

gam =  a/x(2)/x(2)  ;

Bst1 =  1+gam*(x(2)-Tw)  ;

Bst2 =  A*k/C  ;

Cst =  x(2)-Tw  ;

P11 =  ((Bst1+Bst2)+((Bst1+Bst2)^2-4*gam*Cst)^.5)/gam/2  ;

P12 =  ((Bst1+Bst2)-((Bst1+Bst2)^2-4*gam*Cst)^.5)/gam/2  ;

P1 =  P11*C/B/k  ;

P2 =  P12*C/B/k  ;

xdot(1,:) = -rate ;

xdot(2,:) = (Qg-Qr)/3600 ;

ic=[.01825;625];

tspan=[0 1];

[t,x]=ode45('LEP_RE8_1b',tspan,ic);

plot(t,x(:,1));title('Example RE8-1 Trajectory');xlabel('t');ylabel('p');

figure

plot(t,x(:,2));title('Example RE8-1 Trajectory');xlabel('t');ylabel('T');  
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