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!$#!%#

!&# node RADIATOR
state T:FLOAT;K:{15,25};
event turn_on,turn_off;
eq:diff

dT=-T+K;
trans

  #B.1: deterministic 
  T<=18 |- turn_on -> K:=25;

       T>=20 |- turn_off -> K:=15;
  #B.2: non-deterministic

T>=18 & T<=20 |- turn_on->K:=25;
T>=18 & T<=20 |- turn_off->K:=15;

   init
     T:=15,K:=25;

  #B.3: stochastic
extern

choice<turn_on>:2;
edon
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node Scaglia
state _S,X,CO2,E: FLOAT; 
flow X,E,S:FLOAT:out;
eq:diff

dS = (1/Y_XS)*(-X*(G1-E*X))-F*X;
dX = F1*X*(1-X/F2)+F3*(C*X*dS-D*X);
dCO2 = H1*X+H*mu*X*(dS*H2+dX*H3)+dX;
dE = (1/Y_CO2E)*dCO2;

assert
S=_S;

init X:=Xinit, _S:=Sinit, CO2:=CO2init, E:=Einit;
edon

node Pizarro
state X,N,E,_S,Gly: FLOAT;
flow S:FLOAT:out;
eq:extern
assert S=_S;
init      

X:=Xinit,N:=Ninit,E:=Einit,_S:=Sinit,Gly:=Glyinit;
edon 

node MODES
state _mode_C,_mode_S,_mode_P:FLOAT;stable:BOOL;
flow 

mode_C,mode_S,mode_P:FLOAT:out;

event change_phase;
trans stable=False !"change_phase 

-> _mode_S=1,stable=True; 
assert mode_C=_mode_C,mode_S=_mode_S,mode_P=_mode_P;
init   

_mode_C:=0,_mode_S:=0,_mode_P:=1,stable:=False;

extern law<change_phase>:Normal{TTime_HHH,sd_HHH};
edon

node RECONCILED_MODEL_OF_SUGAR_CONFIG_HHH

flow S:FLOAT;
sub Co:Coleman; Sc:Scaglia; Pi:Pizarro;Mo:MODES;
assert
   S=(Co.S*Mo.mode_C+Sc.S*Mo.mode_S+Pi.S*Mo.mode_P)/

(Mo.mode_C+Mo.mode_S+Mo.mode_P);
edon

const Xinit=0.2;XAinit=0.2;Einit=0;Sinit=245.45;
 Ninit=0.28;CO2init=0;Glyinit=0;T=34; 
 sd_HHH=19.125; TTime_HHH=105.5;

const KN=exp(-4.73);KS=exp(2.33);Y_ES=exp(-0.598);
mu_max=exp(-3.92+0.0782*T);
kprim_d=exp(-9.810-0.00108*T+0.00478*T^2);
Y_XN=exp(3.50-3.61*10^(-3)*T);
beta_max=exp(-2.30+0.0771*T);

formula mu;kd;beta; # SEE EXPRESSIONS IN COMPLETE CODE

node Coleman
        state X,XA,N,E,_S: FLOAT;

   flow 
X,E,S:FLOAT:out;

        eq:diff
                dX = mu*XA;
                dXA = (mu-kd)*XA;
                dN = -(mu/Y_XN)*XA;
                dE = beta*XA;
                dS = -(beta/Y_ES)*XA;
        assert

 S=_S;
   init

 X:=Xinit, XA:=XAinit, E:=Einit, _S:=Sinit,
 N:=Ninit;

edon

const a;b;c;d;e;A;B;C;D;E;F;G;H;I;mu,KS,beta,CO2_95;
 Y_XS;Y_CO2E;max_mu;  # VALUES IN COMPLETE CODE

formula max_nu_EtOH=exp(-2.30+0.0771*T);
F1 = (exp(-(CO2-CO2_95))/(exp(CO2-CO2_95)+exp(-(CO2-  

  CO2_95))))*A*mu*S/(S+KS*B^a); 
F2 = A*mu*S/((S+KS*B^a)*beta);
F3 = 1-(exp(-(CO2-CO2_95))/(exp(CO2-CO2_95)+exp(-(CO2-  

          CO2_95))));
G1 = max_mu*S/(S+KS*B^b);
H1 = G*mu*S/(S+KS*B^c);
H2 = (S^2*(KS*B^e+KS*B^d)+2*S*(KS^2*B^d*B^e))/       

((S+KS*B^d)^2*(S+KS*B^e)^2);
H3 = (S^4+S^3*(KS*B^e+KS*B^d)+S^2*(KS*B^d*B^e))/

((S+KS*B^d)^2*(S+KS*B^e)^2);
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