
 Episode 5: Wind Energy and 
 Urban Solutions 
 High School Environmental Science Lesson 

 Summary 

 This lesson explores innova�ve wind energy technologies for urban environments, highligh�ng how 
 roo�op wind turbines can complement solar energy. Students will assess the effec�veness, risks, and 
 efficiency of renewable resources, evaluate environmental impacts, and inves�gate conserva�on and 
 management strategies. The lesson fosters cri�cal thinking, problem-solving, and data analysis skills 
 through real-world examples, modeling, and classroom discussions. 

 Objective: 

 ●  Inves�gate the feasibility, risks, and efficiency of renewable energy solu�ons at various scales. 
 ●  Evaluate environmental impacts, including conserva�on and contamina�on remedia�on. 
 ●  Explore laws, regula�ons, and scien�fic principles guiding energy resource management. 
 ●  Develop cri�cal thinking skills through data analysis and experimental design. 

 Key Concepts: 

 1.  Urban applica�ons of wind energy. 
 2.  Complementary roles of wind and solar technologies in achieving net-zero goals. 
 3.  Environmental impacts and benefits of renewable energy. 
 4.  Scien�fic and community-based approaches to resource management. 

 Key Vocabulary: 

 ●  Renewable Energy:  Energy sources that replenish naturally, such as wind and solar. 
 ●  Net Zero Energy:  A state where a building produces  as much energy as it consumes from the 

 grid. 
 ●  Greenhouse Gas Emissions:  Gases like carbon dioxide and methane that trap heat in the 

 atmosphere, contribu�ng to climate change. 
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 ●  Life Cycle Assessment:  A method to evaluate the environmental impacts of a product or 
 technology throughout its lifecycle. 

 ●  Resilience:  The ability to recover and adapt to environmental, economic, or social challenges. 
 ●  Energy Storage:  Technologies that store energy for later use, such as ba�eries or thermal 

 systems. 

 Pre-Video Discussion Questions: 

 1.  What are renewable energy sources, and why are they important for ci�es? 
 ○  Discussion Point: Renewable energy sources like wind and solar reduce dependency on 

 fossil fuels, combat climate change, and improve urban air quality. 
 2.  What challenges do urban environments face in implemen�ng renewable energy? 

 ○  Discussion Point: Space limita�ons, high ini�al costs, and community acceptance are 
 major barriers to adop�ng renewable technologies in ci�es. 

 3.  How do wind and solar energy technologies complement each other? 
 ○  Discussion Point: Wind turbines u�lize spaces like roof edges while solar panels use flat 

 roofs, op�mizing energy produc�on and reducing dependence on one source. 

 Activity: 

 1.  Research  : 
 Begin by conduc�ng research on the different types of roo�op wind turbines, solar panel 
 placements, and energy storage solu�ons. Look for informa�on on: 

 ○  The most efficient types of wind turbines for urban environments, specifically those 
 suited for installa�on on commercial roo�ops. 

 ○  Op�mal placements for solar panels on roofs (considering factors such as angle, 
 orienta�on, and poten�al shading). 

 ○  Energy storage op�ons that integrate with wind and solar systems (e.g., ba�ery storage, 
 grid connec�on, etc.). Research how these systems store excess energy generated during 
 peak �mes and release it when needed. 

 2.  Develop a Blueprint or 3D Model  : 
 Using the informa�on you've gathered, create a blueprint or 3D model of a commercial roo�op 
 that incorporates both wind turbines and solar panels, along with an energy storage solu�on. 
 Ensure the layout is prac�cal and scalable, considering factors such as: 

 ○  Available roo�op space 
 ○  Wind and sunlight exposure 
 ○  Structural capacity of the building to support these systems 
 ○  Poten�al for integra�ng energy storage and maximizing energy genera�on 

 3.  Analysis  : 
 Write a brief analysis (about 1-2 pages) that covers the following: 
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 ○  Costs  : Es�mate the upfront installa�on costs for wind turbines, solar panels, and energy 
 storage systems. Include both equipment and installa�on costs. Research the poten�al 
 financial incen�ves or rebates available for renewable energy installa�ons. 

 ○  Environmental Impact  : Analyze the environmental benefits of the proposed integrated 
 energy solu�ons. Consider reduc�ons in carbon emissions, the use of renewable 
 resources, and the overall sustainability of the installa�on. 

 ○  Poten�al Risks  : Discuss any poten�al risks associated with the systems, such as 
 mechanical failures, structural concerns (e.g., wind turbine damage or roof load 
 limita�ons), and environmental factors that could impact energy genera�on (e.g., 
 weather, pollu�on, or shading). 

 Analysis: 

 ●  Groups will share designs and evaluate energy efficiency based on environmental impact, 
 feasibility, and cost. 

 Extension Activities: 

 1.  Experimental Design:  Test how variable factors (e.g., turbine placement or panel orienta�on) 
 affect energy genera�on. 

 2.  Community Engagement Proposal:  Develop a plan for  implemen�ng wind technology in a local 
 neighborhood, addressing community concerns and poten�al benefits. 

 Post-Video Discussion Questions: 

 1.  What makes wind energy suitable for urban environments? 

 Answer:  Roo�op wind turbines efficiently harness  faster wind speeds at roof edges, providing 
 clean energy without using addi�onal land. 

 2.  How do wind turbines and solar panels work together in urban areas? 

 Answer:  They occupy different parts of roo�ops, maximizing  energy produc�on, and energy 
 storage systems ensure power availability when wind or sun is insufficient. 

 3.  What role does the community play in renewable energy adop�on? 

 Answer:  Communi�es can build support, share success  stories, and provide feedback for 
 effec�ve implementa�on. 

 4.  Why is achieving net-zero energy important for buildings? 
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 Answer:  It reduces greenhouse gas emissions, supports energy independence, and helps meet 
 decarboniza�on goals. 

 5.  What opportuni�es exist for students to engage with wind energy projects? 

 Answer:  Programs like KidWind, collegiate compe��ons, and community ini�a�ves offer 
 hands-on learning and advocacy opportuni�es. 




