
                                                          
 
 

 

Introduction: About the Center for Renewable Energy at Illinois State University 

 

The Center for Renewable Energy at Illinois State University is committed increasing 

participation in renewable energy and sustainability practices. Its major function is to serve the 

Illinois renewable energy community by providing information to the public. 

Since research and education in renewable energy have become national priorities, it is 

appropriate that Illinois State University coordinate its efforts in this area. A group of Illinois 

State University faculty from several disciplines and multiple colleges has been meeting since 

2002 to discuss educational and research opportunities in renewable energy. These efforts 

resulted in a grant from the U.S. Department of Energy to research renewable energy, to 

establish a major in renewable energy at Illinois State and to create a Center for Renewable 

Energy which will support and sustain these efforts. The Center also received a grant from the 

Illinois Clean Energy Community Foundation to help complete its state-of-the-art renewable 

energy laboratory. To meet the growing need for education, outreach and research, Illinois 

State University created the Center for Renewable Energy with initial funding through the US 

DOE. The Center for Renewable Energy is a research and public service unit formally recognized 

by the State of Illinois (For more information about the Center for Renewable Energy, please 

visit http://renewableenergy.illinoisstate.edu/). 

 

The Problem Challenge   

 

Illinois is leading the way in “Smart Grid” and “Smart Meters”. These technologies are changing 

the way we use and think about energy – utilizing data-driven decision-making processes that 

carefully collect, analyze, and interact with data via modern information technology. “Smart” 

energy technology allows energy consumers to make better decisions about their energy 

consumption, align their energy choices with information and communication technologies, and 

even automate their homes, businesses and schools for increased efficiency and quality of life. 

This is a new and exciting time for innovation, entrepreneurialism, and building 21st century 

workplace skills not only in Illinois, but across the nation and around the world. 

  

You may have heard of Nest® learning thermostats that track your heating and cooling habits 

and make energy-appropriate decisions based on data or Hue® LED light bulbs that are Wi-Fi-

enabled so that users can interact with them based on a variety of internet websites, social 

media, and other networks. Sensor technology and big data gathering allow for real time 

monitoring of water quantity and quality, precision irrigation, smart leakage detection, enabling 

better planning and decision-making. 



                                                          
 
 
 

According to Punchcut.com (2015), “The Nest learning thermostat is packed with an array of 

sensors to detect activity, light, humidity, and temperature. With smart algorithms and 

processing power, Nest builds patterns by tracking every time users in a household manually 

adjust the temperature. Sensor-enabled automations that are driven by data will allow 

connected appliances to adapt to a household’s dynamic fluctuations without overburdening 

users with constant manual input.”  

 

Many of us rely on apps on our mobile devices that are used to manage and control certain 

aspects of our social, personal, and business lives…. But what about doing so for energy, 

something what affects everyone throughout our daily lives. 

 

Ecosystem is sometimes a word used to describe a platform (iOS or Android). But ecosystems 

are much bigger than a platform or a single person and her devices. It is important to 

understand how appliances exist within their larger ecosystem — the ecosystem of managing a 

person’s life, or the ecosystem of managing a household. When a screen is added to an 

appliance, it risks becoming orphaned — lost among a growing set of other screens. Orphaned 

screens will not do. This approach, if carried to its natural conclusion, will quickly make 

interacting with the entire suite of home appliances cumbersome because each will have its 

own distinct interface. Rather than think of the appliances as stand-alone products, designers 

need to finds ways to integrate them with the existing digital device ecosystem and leverage 

the companion screens users already engage. Instead of adding screens take advantage of 

mobile phones and tablets. By allowing connected appliances or resources to collect and share 

data with other appliances (or even with other households or communities) through a central 

service, the size of the system and the scale of insights can expand. Information — such as the 

average duration of a shower or the average size of laundry loads — could inform the broader 

system about overall water use or electricity use. A central service makes it possible to give 

consumers broader insights that can help them adjust their behavior for efficiency and savings. 

(Punchcut.com, 2015) 

 

The Center for Renewable Energy at Illinois State University invites you to help us to solve a 

problem:  Develop a prototype product, plan, process, or system that suggests an innovative 

and “smart” way to manage everyday energy and/or water use. 

 

How can we measure and reduce the carbon footprint?  How can we apply technology 

innovations to mitigate this?  

  



                                                          
 
 

For your prototype/plan to be realistic, it should be replicable, scalable, and cost-effective, such 

that it would be an innovative solution that increases the quality of life through better 

education, more efficiency and/or better access for your community and a variety of others. 

  

We look forward to working with you and seeing your solution for addressing this problem. 

  
  

Predicted Problem Statement:* 

How can we measure and reduce the carbon footprint?  How can we apply technology 

innovations to mitigate this? 

  

Phase I: Research & Planning 

● What makes up our carbon footprint? 

● What are current forms of energy and what do we need to know about renewable 

energy? 

○ Solar 

○ Biomass 

○ Geothermal 

○ Wind 

○ Water**  

● How can we addresses people’s basic needs first, then considers additional wants 

● What are current emerging technologies in the energy sector? 

● How do our needs in Illinois differ from other communities around the world? 

● Why are people concerned about energy use? 

 

Phase II: Design & Development  

 

● Now that you have learned about how resources are used and how energy is managed - develop 

solutions to address this problem.   

● Is our idea/solution equally accessible for most people?  What barriers might exist? 

● Does our solution align with current or near future technology so that it could possibly 

be produced and replicated at a grander scale? 

● Is cost-effective? 

● Consider the real-world implementation of your prototype or plan. 

● Does our solution demonstrate an innovative approach to integrating physical energy 

consuming technologies with modern information and communication technologies? 

 



                                                          
 
 

Phase III: Finalize and iterate - and iterate again.  

● Draw from the design cycle to incorporate the input of your team, teachers, and 

mentors. 

● Consider how your innovation builds on existing solutions. What makes your idea 

different, or how does it improve upon these existing solutions? 

● How does our idea educate and inform users, and increase their quality of life? 

● Learn from your community! Where can we solicit and incorporate feedback on our 

prototype/plan? 

● What is the best way to showcase or present our innovation?   

 

**Areas to consider specific to water and related issues   

 

Water is a resource of growing interest and research, due to the rise in energy demand, 
particularly in developing countries, and because of environmental factors like climate change.  
Many of these countries face significant challenges including competition with irrigation for 
farming and access to safe drinking water. Erratic rainfall is one of the main climate change 
impacts already being observed, along with higher temperatures.  By 2025, 1.8 billion people 
will live in regions that face "absolute water scarcity”, according to the United Nations. 

Water is also used to extract other energy sources like oil, gas, and coal, and to generate 
power.  

In order to address the carbon footprint and create innovations related to water, we must 

consider:  

 

All water is not created equal 

● Drinking water 

● Storm Water 

● Waste Water 

● Water for hydroelectric power  

 

How do we get water? 

● Extraction: Groundwater and surface water demand is driven by: 

○ Population growth 

○ Economic development 

○ Industrial development 

○ Urban growth  

 



                                                          
 
 

● Water Treatment 

○ Environmental health 

○ Water regulations  

○ Increased demand for surface and groundwater 

○ Wastewater treatment   

 

● Distribution of Water  

○ Infrastructure issues  

○ Population growth  

○ Consider areas of the country or world with water scarcity 

○ Water security  

 

Existing areas of Innovation 

● Green Roofs 

● Reusing Wastewater 

● Precision Agriculture 

● Smart Water Meter Management 

● Desalination    

 

*The Predicted Problem Statement is for teachers to use as a guide when coaching and planning 

the curriculum—the teacher will coach students to develop their own problem statement, while 

referring to the problem challenge document and to the student-generated Know and Need-to-

Explore Lists. The bulleted list of factors that students need to consider as they solve the 

problem drives the curriculum, thus the student-generated problem statement should be fairly 

similar to the predicted problem statement. 

 

Suggested Learning Activities & Potential Resources 

 

Center for Renewable Energy 

Carbon Footprint Calculator  

US Department of Energy 

Smart Grid for Schools 

About the Smart Grid 

Ecodesign Preparatory study on Smart Appliances 

The dumb state of the smart home 

Control Appliances with your iPhone 

Smart Appliances: Designing Interfaces In The Connected Home 

http://renewableenergy.illinoisstate.edu/
http://www.nature.org/greenliving/carboncalculator/
http://www.energy.gov/
http://smartgridforschools.org/
https://www.smartgrid.gov/the_smart_grid/
http://www.eco-smartappliances.eu/Documents/Ecodesign%20Smart%20appliances_Discussion%20note_workshop_150310.pdf
http://www.eco-smartappliances.eu/Documents/Ecodesign%20Smart%20appliances_Discussion%20note_workshop_150310.pdf
http://www.theverge.com/2014/1/24/5336104/smart-home-standard-are-a-mess-zigbee-z-wave
http://www.theverge.com/2014/1/24/5336104/smart-home-standard-are-a-mess-zigbee-z-wave
http://www.cnet.com/news/control-these-large-smart-appliances-with-your-iphone/
http://www.cnet.com/news/control-these-large-smart-appliances-with-your-iphone/
http://punchcut.com/perspectives/smart-appliances-designing-interfaces-connected-home/
http://punchcut.com/perspectives/smart-appliances-designing-interfaces-connected-home/


                                                          
 
 

What should Smart Appliances actually do? 

Mid-West Energy Research Consortium  

Ten Companies Making Waves in Water Innovation  

Imagine H20 

Wise Use of Water with Smart Technologies  

Smart Water: A Key Building Block of the Smart City of the Future  

Energy.gov: The Water - Energy Nexus  

 

 

http://smarthome.reviewed.com/features/what-should-smart-appliances-actually-do
http://smarthome.reviewed.com/features/what-should-smart-appliances-actually-do
http://m-werc.org/
https://www.greenbiz.com/blog/2014/08/04/10-companies-innovating-water-making-waves-water-innovation
http://www.imagineh2o.org/
http://www.iwa-network.org/wise-use-of-water-with-smart-technologies/
http://www.waterworld.com/articles/print/volume-29/issue-12/water-utility-management/smart-water-a-key-building-block-of-the-smart-city-of-the-future.html
http://energy.gov/under-secretary-science-and-energy/downloads/water-energy-nexus-challenges-and-opportunities

