
Process performances



Key performance indicators of an industrial process
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▪ Sources of inefficiencies (explain ) 

▪ Material and Energy Efficiency 
▪ Specific consumptions 

• Materials 
• Energy 

▪ Targeting-monitoring procedures 
▪ Influencing factors
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Thermodynamic performances of a process



▪ Atom economy :  

 

▪ Energy efficiency:  
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Material and energy efficiency



▪ Specific Cost of energy (CHF/kg products): 

  

▪ Specific Energy (kJ/kg products):  

 

▪ Cost (CHF energy/ CHF products) 
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Thermodynamic efficiency : specific consumptions



▪ Specific impact of production (emission/kg products): 

  

 environmental impact factor of emission  of fuel  at import 

 environmental impact factor of emission  of electricity import  

 environmental impact factor of emission  of electricity export  

▪ Specific cost of environmental impact (CHF/kg products) 

▪
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Thermodynamic efficiency : specific emissions



▪ Specific Electricity (kJe/kg products):  

 

▪ Specific fuel consumption (kJ fuel/kg products) 
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Thermodynamic efficiency : specific consumptions per type



▪ Exergy efficiency: 

 

▪ Specific Exergy (kJe net / kg of products): 

 

▪ Specific Exergy (kJe net / kJe of products): 

Exergy delivered
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Thermodynamic efficiency



▪ Electricity 

•  vs  ? 

• Energy mix from the background 
▪ Primary energy required inthe background to produce the electricity (efficiency, 

emissions) 
• Natural combined cycle (60% , 0.376 kg CO2/kWhe) 
• Coal power plant (46%, 0.828 kg CO2/kWhe) 
• Hydro power plant (85%, 0.00534 kg CO2/kWhe) 
• PV via LCA (16%,  utilisation rate 13% , 0.0625 kg CO2/ kWhe) 
• Wind (utilisation rate : 23%, 0.0161 kg CO2/kWhe) 

• Availability / Substitution 
▪ Annual energy vs instantaneous power

kJe kJfuel

Comparing different forms of energy 

http://stisrvm11.epfl.ch/swiss-energyscope/doku/doku.php?id=co2



▪ Overall energy consumption per unit of product 

• MJ/kg of product  

 

▪ Allocation by 

•
Mass :  

•
Market Value:  

•
Exergy Value: 
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Allocation when multiple products

Market value of product p*



▪ Associating values to flows allows to define Key performance indicators 
▪ Specific consumptions 
▪ Efficiency 
▪ Various allocations

Conclusions


