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Overview 
Our sponsor, The Institute for Natural Gas Research (INGaR), had 
brought our attention to the fact that Penn State Office of the 
Physical Plant (OPP) had goals currently in place to reduce 
carbon emissions for The Pennsylvania State University to 80% 
below 1990 levels by 2050. The largest issue in this goal is to evaluate the most cost effective way to 
achieve this very ambitious goal. Our challenge is to design possible ways to reduce the carbon 
emissions of Penn State in the most cost effective manner. By plotting our proposed designs on a 
pounds of carbon emissions per kilowatt-hour versus cost per kilowatt-hour, a very clear visual is 
created using our methodology that can aid in directing the university as to its next project that will 
reach their goal. 
Objectives 
Our objective was to create a methodology which can be utilized on all buildings on the Penn State 
campus to most cost effectively reduce carbon emissions. We also selected two buildings on campus to 
create proposals of energy projects that demonstrated the viability of our methodology. 
Approach 
● Gathered customer needs from our sponsor and INGaR: 

o Uncertainty, safety, CO2 emissions reduction, payback period, initial cost, benchmarking 
● Analyzed existing data from OPP to see where our methodology could have the biggest impact 
● Applied the methodology to an office building (Housing and Food Service Building) and a residential 

building (Chace Hall) at Penn State 
o Designed 5 alternative solutions to compare to Penn State’s baseline purchased electricity 
o Compared alternatives on a $/kWh to CO2/kWh basis 
o Selected the design that reduced emissions in the most cost effective manner 

● SAM was used for solar evaluations and Excel was used for wind evaluations to determine if they 
were economically viable 

● All proposed alternatives were plotted on a graph to determine which alternative would be the best 
to recommend 

Outcomes 
● Chace Hall will reduce carbon emissions by 85% 

while only increasing the cost per kilowatt-hour 
by 47% 

● The Housing and Food Service Building will 
reduce carbon emissions by 74% while only 
increasing the cost per kilowatt-hour by 41% 

● An easily identifiable graph was created to 
visualize cost effectiveness of implementing 
various energy projects 

 


