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Mathema(cal	  Formula(on:	  

The	  Issue:	  The	  problem	  	  is	  highly	  non	  linear	  	  and	  non	  convex	  
involving	  integer	  decisions	  	  and	  uncertainty	  –	  NP	  Hard!!!	  

Problem	  Sta(s(cs:	  	  	  	  	  	  j=21	  Professor	  	  i=64	  Students	  

Problem	  Statement:	  

Op(mal	  Sustainable	  Learning	  (OSL)	  

Given	  are:	  	  a	  Number	  of	  Students	  and	  Professors;	  

Goal:	  Minimize	  Energy	  Cost	  and	  CO2	  emission	  while	  maximize	  Student	  Learning	  and	  
Sa$sfac$on	  and	  Professor	  Happiness	  



Process	  Control	  
BequeXe	  

Process	  Synthesis	  
El-‐Halwagi,	  Grossmann,	  

Maravelias	  

Modeling,	  Simula(on	  
&	  Op(miza(on	  
Secchi,	  Reed	  

Op(miza(on	  Tools	  
Biegler,	  Diaz	  

Basis	  Tools	  

Knowledge,	  Learnings	  

Background	  

OSL	  

Alloca$on	  problem	  
Integer	  var.	  and	  

decisions	  

Parameter	  es$ma$on	  
Non	  linear	  constraints	  
System	  dynamics	  



!   Learned	  interes>ng	  subjects	  

!   Established	  contacts	  with	  colleagues	  with	  common	  
research	  interests	  and	  important	  researchers	  

!   Iden>fied	  open	  problems,	  challenges,	  tools	  and	  
poten>al	  applica>ons	  in	  PSE	  

A(er	  PASI	  we	  have…	  

For	  the	  next	  PASI	  we	  suggest…	  

!  More	  interac>ve	  ac>vi>es	  (Happy	  hour)	  

!  More	  hands	  on	  work	  

!   Short	  open	  problem	  compe>>on	  



See	  you	  around	  	  
the	  World!	  


