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Introduction 

• As of 2011, 82% of US population lives in “urban areas” 

– At least 1000 people per square mile 

– Energy intensity in these locations is amplified 

• Schools, health care, appliances, energy supply, transportation, 

food, clothing, water, and sewage 

• In order to continue growth trends, a redesign of the city 

landscape is necessary 

• Examples will be US based, specifically Chicago 

 









Energy Sources 

• Solar PV 

• Wind turbines 

• Energy storage utilization 

• Mass recycling, composting and sewage 

reclamation programs 

• Methane regeneration 



Redesign – Energy Sources 

• Solar PV on tall buildings 

• Electrochromic technology 

• http://www.onyxsolar.com/ 

• http://www.nsf.gov/news/special_reports/science_nation/

sprayonsolar.jsp 

• Chicago is perfectly positioned with long north/south 

arrangement to capture rays from rising/setting sun 

• Potential Energy Generated 

– Capacity factor  

– Total area of tall buildings (>30 stories) 

– Utilization factor 





Redesign – Energy Sources 

• Wind capture in the “windy city” 

– Using modern wind turbines on building roofs 

• Vertical Axis Wind Turbines 

– Large scale wind farm in Lake Michigan 

• 3-5 MW turbine systems 

• Rain capture from lake affect precipitation 

– Use in fresh water 

– More appropriate for energy storage 

















Total Power Available 

• Total Power available with treatment thus far: 

– 47 MW (PV) 

– 13.5 MW (HAWT) 

– 150 MW (max output from Pumped Storage) 

– 315 MW (VAWT) 

 

• 525.5 MW available 







Fiscally Responsible? 

• PV modules show least ROI on capital 

– Significant reductions in cost per kWh will be 

necessary to justify expense 

– Higher efficiencies 

• Buildings will have to be upgraded for new 

storage technologies 

• Costs for Wind turbines are most competitive 

– Capital, operational & maintenance 

 



Vision Revisited 

• A future where city planners come 

together with architects, engineers and 

private enterprise to plan a framework for 

city to constantly evolve from 

• Lay the foundation for a constantly 

evolving technological base 





Sources 
• Energy Storage by Yves Brunet 

• Energy Storage: A nontechnical Guide by Richard Baxter 

• Renewable Energies with Energy Storage by Winston Stothert 

• Energy Storage: A New Approach by Ralph Zito 

• Large Energy Storage Systems Handbook by Frank S. Barnes 

• Energy Storage for Power Systems by A G Ter-Gazarian 

• Fundamentals of Energy Storage by Johannes Jensen & Brent Sorensen 

• Solar Thermal Energy Storage by H.P. Garg, S.C. Mullick, Vijay K. 

Bhargava 

• www.eia.gov 

• http://www.onyxsolar.com/ 

• CNT: Chicago Regional Energy Snapshot 2011 Report 

 


