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Executive Summary  
Mission  
  
Most college campuses have a readymade laboratory for hands-on experiential learning to prepare 
students for high-paying jobs in the fastest growing sectors of the global economy. Presented is a 
project that outlines how to transform a college campus into such a laboratory with only a modest 
investment. In addition, we will show the potential for attracting significant funds from outside 
sources, all the while increasing the college prestige which can lead to greater student enrollment.       
  
The Opportunity  
  
Most college campus infrastructure includes both residential and commercial building architecture 
spanning almost 2 centuries. It represents a microcosm of a global energy use ecosystem in which 
commercial buildings and residences lose 39% of the energy they consume for heating and cooling1.  
(Window and Building Envelope Research and Development: Roadmap for Emerging Technologies, 
U.S. Department of Energy, Building Technologies Office, February 2014 (“Emerging Technologies 
Roadmap”), pp. 1,9.)  More energy is lost through walls than any other building component.  (Id., p. 
42.)  In 2010, three quadrillion BTU of energy was lost through walls of commercial and residential 
buildings (id.), more than was consumed by the entire U.S. aviation industry that year.  (Id., pp. 1, 
42.)   
 
In addition, with a college campus, energy consumption for student living includes substantial 
miscellaneous electrical loads.  The economics of energy loss has attracted substantial investment in 
research and development both private and public. For example, the US Department of Energy has a 
growing list of grants and incentives. (See http://energy.gov/eere/buildings/listings/funding-
opportunities.)  
 
A Campus College Project as proposed can prepare students for 21st century careers in energy 
management by providing hands-on experiential learning using its own physical infrastructure. We 
present here a model that can build around existing programs in Germany and at MIT and has 
already been tested in 2015 when a Campus Enactus team won a regional competition that included 
almost 100 Midwest colleges and universities.  
 
We are proposing an on-going project that cycles through multiple academic years. The plan can 
build around existing curriculum and can be entirely managed on campus using existing campus 
facilities. It is a plan that can benefits from existing facility management expertise and leverage the 
day to day workflow of campus facilities operation. It is a plan the can unify the entire college 
community as a learning organization and has deep roots in models proven successful in both 
academic and commercial environments. 
 
 

  

                                                      
1 In 2010, commercial buildings consumed 22 quadrillion BTU (“quads”) of energy, and residential buildings 
consumed 18 quads of energy, a total of 40 quads.  (DOE Emerging Technologies Roadmap, p.1.)  Residences 
lost 7.37 quads in heating and 2.37 quads in cooling.  Commercial buildings lost 5.07 quads in heating and .74 
quads in cooling.  (Id., p. 9.)  Total energy lost in heating and cooling residential and commercial buildings in 
2010 was 15 quads, 39% of the total energy consumed by those buildings (40 quads).  (Id., p.1.) 
 

http://energy.gov/eere/buildings/listings/funding-opportunities
http://energy.gov/eere/buildings/listings/funding-opportunities


 

Overview of Project 
 

1. Assemble a team of student interns to work with Campus Facility Management to 
map energy infrastructure and use data for the entire campus. See:  
https://wiki.openenergymonitor.org/index.php/EmonPi 
 

2. Learning from existing model from Germany ((Example:  http://www.enob.info/en/) 
work with Campus Computer Science Department to build a web portal data base  
(http://enob.pse.de/projects/73/periods3/?page=0&per_page=3 ) as the core platform 
to organize data accumulation that is built around mapped campus energy 
infrastructure and use.  

 
3. Building upon my 2015/16 GreenPortal Cornell Campus Thermographic imaging 

project, have work-study and intern students create thermographic models of each 
building on campus.  Organize images for entry into data base platform created in step 
2.  
 

4. Building upon our thermal transmittance sensors, align with Campus Engineering and 
Physics Departments and alliance partners to refine sensor platform as described in 
this model:  ( http://greenportal.org/canvass/GDS/)  
 

5. Coordinate with Campus business/economics and statistics faculty to build analytical 
models that document energy use costs to create models that cost justify energy 
saving improvements that can be applied on campus. 
 

6. Work with student groups to organize on campus initiatives that engage students. For 
example, ( https://sites.duke.edu/dukeea/eco-olympics/ ) Provide method within the 
energy infrastructure and use web portal to make it easy for student participation in 
data accumulation and analytics.  
 

7. Work with engineering, business, and other faculty to spur innovation inspired by the 
evolving Campus Energy Use Web Portal - Data Analytics Network. Use MIT and 
Stanford collaborative innovation examples, i.e. http://climatecolab.org/ to fully 
engage Campus community.  
 

8. Involve Campus alumni in creating strong connections to private and public resources 
to make Campus more competitive in obtaining funding to accelerate the programs 
that build around this project. 
 

9. Align Campus infrastructure improvement projects with knowledge and resources 
accumulated through this project. For example, Solar and CHP Micro Grid, new 
construction energy efficiency planning, etc. 

10.  Build Campus College recruitment around the programs and innovation that result 
from successful implementation of this project.   

https://wiki.openenergymonitor.org/index.php/EmonPi
http://www.enob.info/en/
http://enob.pse.de/projects/73/periods3/?page=0&per_page=3
http://greenportal.org/Enactus/Binder/
http://greenportal.org/Enactus/Binder/
http://greenportal.org/canvass/GDS/
https://sites.duke.edu/dukeea/eco-olympics/
http://climatecolab.org/
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Project Team works with 
subject matter experts 
both Facility Management 
and Faculty to organize 
tasks, set KPI’s and 
implement procedures to 
fulfill project objectives.  

http://greenportal.org/canvass/GDS/ 

https://canvanizer.com/new/business-model-canvas
http://enob.pse.de/projects/73/periods3/?page=0&per_page=3
http://enob.pse.de/projects/73/periods3/?page=0&per_page=3
http://guide.openenergymonitor.org/
https://www.arduino.cc/
http://greenportal.org/Enactus/Binder/
http://sce.umkc.edu/degree-programs/masters/
https://www.youtube.com/watch?v=E1M2uLSiQy0&authuser=1
http://sce.umkc.edu/degree-programs/masters/
https://www.youtube.com/watch?v=E1M2uLSiQy0&authuser=1
http://sce.umkc.edu/degree-programs/masters/
http://sce.umkc.edu/degree-programs/masters/
https://www.youtube.com/watch?v=E1M2uLSiQy0&authuser=1
http://sce.umkc.edu/degree-programs/masters/
https://www.youtube.com/watch?v=E1M2uLSiQy0&authuser=1
http://sce.umkc.edu/degree-programs/masters/
https://www.youtube.com/watch?v=E1M2uLSiQy0&authuser=1
https://www.youtube.com/watch?v=E1M2uLSiQy0&authuser=1
http://sce.umkc.edu/degree-programs/masters/
https://www.youtube.com/watch?v=E1M2uLSiQy0&authuser=1
http://sce.umkc.edu/degree-programs/masters/
https://www.youtube.com/watch?v=E1M2uLSiQy0&authuser=1
http://greenportal.org/canvass/GDS/


 

 
Concept Illustration of Complete System 
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