
 
 
 
 
 
Environmental Engineering and Management Journal                                                              February 2018, Vol. 17, No. 2, 357-370 

http://www.eemj.icpm.tuiasi.ro/; http://www.eemj.eu 
 

 

 

 
 
 
 
 

“Gheorghe Asachi” Technical University of Iasi, Romania 
 

 

 

 

A NEW SIMPLE INDEX FOR THE ESTIMATION  
OF ENERGY IMPACTS ON THE ENVIRONMENT 

 
Mohammad Hossein Ordouei1∗, Ali Elkamel1,2, Ghanima Al-Sharrah3 

 
1Department of Chemical Engineering, University of Waterloo, 200 University Avenue West Waterloo, Ontario N2L 3G1, Canada 

2Department of Chemical Engineering, The Petroleum Institute, Khalifa University 
3Department of Chemical Engineering, Kuwait University, P O Box 5969, Safat, Kuwait 

 
 
Abstract 
 
A new methodology is presented for relating the generation and/or the consumption of heat and electrical energy to the rate of CO2, 
NO2, and SO2 emissions to the environment. Two indices are provided for the precise determination of emissions of these gases to 
the atmosphere and are of help in the analysis and comparison of the quality and efficiency of energy options. The indices have no 
linear dependency on energy consumptions (unlike EIA and EPA methodologies) and can be applied to any industry in which heat 
or electricity is used. The new methodology requires minimal data, such as fossil fuel characteristics and heat flow through heaters 
and electrical energy consumption by fans, pumps, and compressors. Two case studies are provided to illustrate how the new 
methodology quantifies such emissions and how the technique can be employed in screening alternative technologies or designs.   
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