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}1959 : TJ Williams (Monsanto) presented  in a 
Schoch lecture an impressively broad  
Ɓvision  of Systems Engineering for Process Industries  

}1961 : the term PSE was first used in a  
ƁSpecial Volume of the AIChE Symposium Series  

}1968 : first textbook  in the area was  
ƁòStrategy of Process Engineeringó by Rudd and Watson 

}1968 : the 1 st European event , Tutzing , Germany:  
ƁCACE (Computer Aids for Chemical Engineering),  

}1977 : the first journal  devoted to PSE was  
ƁComputers & Chemical Engineering  

}1982 : 1st International Symposium on  
ƁPSE, Kyoto,  Japan; every 3 years on a different continent since  

*P. GlaviĻ, Thirty Years of International Symposia on Process Systems Engineering,  
Current Opinion on Chemical Engineering , 2012, 1/4, 421 ð429  



}Takamatsu : The Nature and Role of PSE  
}Sargent : Advances in Modelling and Analysis 

of Chemical Process Systems  
}Mah: Application of Graph Theory to Process 

Design and Analysis  
}Clark & Westerberg ; Optimization for Design 

Problems Having More Than One Objective  
}Umeda : Computer Aided Process Synthesis  
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}Stephanopoulos : Synthesis of Control 

Systems for Chemical Plants  



}Ray: Multivariable Process Control  
}Morari : Flexibility and Resiliency of Process 

Systems 
}Grossmann : Optimization Strategies for 

Flexible Chemical Processes  
}Rippin : Design and Operation of Multiproduct 

and Multipurpose Batch Chemical Plants  
}Motard : Computer Technology in PSE  
}Fan: Practical Application of PSE to Energy 

and Resource Conservation and Management  
}McGreavy: On - line Computer Control System 

for Chemical Reaction Processes  



}PSE is an academic and technological field 
related to methodologies  for chemical 
engineering decisions  

Ɓhow to plan, design, operate, and control         
any kind of unit operation,       
chemical and other production  processes , and  
chemical industries themselves .  

}PSE should contribute to synthesizing any size 
of system  related to Chemical Engineering  

}He defined the Process Synthesis and     
Process Analysis  



}Fundamental Phenomena : thermodynamics, 
reaction kinetics, transport phenomena, fluid 
dynamics, etc.  

}Unit Operations : reactor, separator, mixer, 
heat exchanger, pump, etc.  

}Processes: chemical, energy, pharmaceuticals, 
petrochemicals, fertilizers, pulp & paper, etc.  

}Large Systems : factories, complexes; 
regionality, environment, energy policy, etc.  

}Process Analysis -  its direction is the 
opposite of Process Synthesis  



}PSE is concerned with the improvement of the 
decision making process for the creation and 
operation of the chemical supply chain  

} It deals with discovery, design, manufacture 
and distribution of chemical products in the 
context of many conflicting goals  

Chemical supply chain today: integrated 
networks  where a number of suppliers, 
manufacturers, distributors and retailers work 
together to acquire raw materials, convert them 
into chemical products, and deliver them to 
final customers  



}Starts at small , or micro - scale: 
Ɓmolecules, molecular clusters, particles and thin films, 

having  

¶lengths between picometers and micrometers, and  

¶times between picoseconds and seconds;  

}Continues at intermediate , or meso- scale:  
Ɓsingle and multiphase systems, process units, having  

¶lengths between micrometers and millimeters, and  

¶times between seconds and hours;  

}Ends at the large , or macro - scale: 
Ɓplant, site, enterprise  having  

¶lengths between millimeters and kilometers, and  

¶times between hours and months  



}PSE dimensions   
Ɓinter - , trans - , and multi - disciplinary,   

Ɓmulti - sectoral  and multi - stakeholder  

}PSE bridges :  
Ɓengineering  disciplines (chemical, process, energy, 

evironmental, mechanical, electrical, civil, 
biological, biomedical, etc.),  

Ɓtechnologies  (chemical, pharmaceutical, bio - based, 
textile, mineral, metalurgy, binders, pulp & paper, 
agriculture, etc.), and  

Ɓsciences  (chemistry, physics, mathematics, material 
sciences, and life sciences).  
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