
‭Episode 6: The Science Behind‬
‭Solar Energy‬
‭8th Grade Science‬

‭Summary‬

‭This lesson explores how the sun powers wind, air, and ocean currents, influencing climate patterns.‬
‭Students will investigate the impact of thermal energy transfers—conduction, convection, and‬
‭radiation—on atmospheric and ocean currents. The activity emphasizes using solar energy technology,‬
‭focusing on selecting an ideal location for a solar-powered facility in Ohio and comparing it to other‬
‭regions of the United States.‬

‭Objective:‬

‭●‬ ‭Understand the sun's role in driving wind, air, and ocean currents.‬
‭●‬ ‭Explore thermal energy transfer mechanisms (conduction, convection, radiation) and their‬

‭impact on global climate patterns.‬
‭●‬ ‭Use real-world data to recommend a location in Ohio for a solar-powered facility.‬
‭●‬ ‭Compare Ohio's solar potential with other U.S. regions and explain climate-related influences.‬

‭Key Concepts:‬

‭1.‬ ‭The sun drives wind, air, and ocean currents, critical to Earth's climate system.‬
‭2.‬ ‭Thermal energy transfers (conduction, convection, and radiation) shape currents and energy‬

‭distribution.‬
‭3.‬ ‭Large water bodies and currents, such as the Gulf Stream, influence weather and climate.‬
‭4.‬ ‭Ohio's solar potential depends on sunlight availability and its climate conditions.‬
‭5.‬ ‭Technology enables data analysis for solar energy projects and climate studies.‬

‭Key Vocabulary:‬

‭1.‬ ‭Thermal energy transfer:‬‭Movement of energy as heat‬‭through conduction, convection, or‬
‭radiation.‬
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‭2.‬ ‭Conduction:‬‭Transfer of energy through direct contact.‬
‭3.‬ ‭Convection:‬‭Transfer of energy through fluid currents caused by density changes.‬
‭4.‬ ‭Radiation:‬‭Transfer of energy via electromagnetic waves.‬
‭5.‬ ‭Atmospheric current:‬‭Large-scale air movements, such as the jet stream.‬
‭6.‬ ‭Ocean current:‬‭Water movements like the Gulf Stream, influenced by heat, density, and Earth's‬

‭rotation.‬

‭Pre-Video Discussion Questions:‬

‭1.‬ ‭How does the sun influence currents in the atmosphere and ocean?‬
‭○‬ ‭Discussion Point:‬‭Consider how sunlight warms different‬‭surfaces unevenly, creating‬

‭temperature differences.‬
‭2.‬ ‭Why might large bodies of water impact nearby weather and climate?‬

‭○‬ ‭Discussion Point:‬‭Think about how water retains heat‬‭and how this might affect local air‬
‭temperatures.‬

‭3.‬ ‭How do you think solar energy collection depends on climate and sunlight availability?‬
‭○‬ ‭Discussion Point:‬‭Consider factors like cloud cover, seasons, and geographical location.‬

‭Activity:‬

‭●‬ ‭Exploration Phase:‬

‭○‬ ‭Students analyze real-time satellite images and data on Ohio's sunlight exposure.‬
‭○‬ ‭Use simulations to observe how thermal energy transfers (e.g., conduction, convection,‬

‭radiation) shape weather patterns.‬

‭●‬ ‭Introduce Tools and Resources‬

‭○‬ ‭Google Earth:‬‭Students can view real-time satellite imagery and zoom in on Ohio to‬
‭explore geographic and sunlight patterns.‬

‭○‬ ‭NOAA Solar Calculator:‬‭Provides daily and seasonal‬‭sunlight data for specific locations.‬
‭○‬ ‭NASA Earth Observing System Data:‬‭Offers satellite‬‭imagery and solar radiation maps.‬
‭○‬ ‭PVWatts Calculator (NREL):‬‭Allows students to estimate‬‭solar energy potential for‬

‭specific locations.‬

‭●‬ ‭Demonstrate the Process‬

‭○‬ ‭Accessing Data:‬‭Show students how to navigate the tools, locate Ohio, and access the‬
‭relevant solar radiation or climate data layers.‬

‭○‬ ‭Data Interpretation:‬‭Teach them to identify sunlight‬‭duration, intensity, and seasonal‬
‭variations on provided graphs or overlays.‬

‭●‬ ‭Structured Analysis Tasks‬

‭○‬ ‭Provide a worksheet guiding students to answer questions such as:‬
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‭■‬ ‭What are the peak sunlight hours in Ohio?‬
‭■‬ ‭How does sunlight availability differ in northern vs. southern Ohio?‬
‭■‬ ‭What patterns do you observe in cloud cover or shading across Ohio regions?‬

‭●‬ ‭Collaborative Discussion‬

‭○‬ ‭In small groups, students compare findings from different tools and discuss which Ohio‬
‭regions have the most solar potential and why.‬

‭○‬ ‭They should evaluate factors like urban vs. rural areas, cloud patterns, and proximity to‬
‭large bodies of water.‬

‭●‬ ‭Data Visualization‬

‭○‬ ‭Students can create simple charts or maps highlighting regions with high, medium, and‬
‭low sunlight exposure based on their findings.‬

‭○‬ ‭Use tools like Google Sheets or draw overlays on printed maps of Ohio.‬

‭●‬ ‭Reflection and Connection‬

‭○‬ ‭Ask students to connect the data with thermal energy transfer mechanisms and climate‬
‭patterns.‬

‭○‬ ‭For example, they can analyze how seasonal changes in sunlight influence convection‬
‭currents in local weather.‬

‭Extension Activities:‬

‭1.‬ ‭Predicting Solar Energy Potential Across Seasons‬

‭Objective:‬‭Students will use their analyzed data to predict how solar energy production‬
‭may change across seasons in their chosen Ohio locations.‬

‭Activity:‬

‭a.‬ ‭Have students compare their real-time sunlight data with historical seasonal data (e.g.,‬
‭NOAA's Climate Data).‬

‭b.‬ ‭Students create graphs or charts showing expected solar energy outputs for each‬
‭season.‬

‭c.‬ ‭They will write a brief report discussing how seasonal changes in sunlight exposure could‬
‭impact the efficiency of a solar farm and propose solutions (e.g., seasonal energy‬
‭storage).‬
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‭2.‬ ‭Comparing Ohio's Data to Other States‬

‭Objective:‬‭Students will compare Ohio's solar potential with data from another state or‬
‭region, such as Arizona or California, to understand geographic differences in solar‬
‭energy viability.‬

‭Activity:‬

‭a.‬ ‭Provide students with satellite data or direct them to tools like the PVWatts Calculator to‬
‭access sunlight data for another state.‬

‭b.‬ ‭Students will create a side-by-side comparison of Ohio and the selected state, focusing‬
‭on sunlight duration, intensity, and energy potential.‬

‭c.‬ ‭Have students discuss or present:‬
‭i.‬ ‭Why might one state be better suited for solar energy than the other?‬
‭ii.‬ ‭How do differences in thermal energy transfer (e.g., local climate or ocean‬

‭currents) influence this potential?‬

‭Post-Video Discussion Questions (with answers):‬

‭1.‬ ‭How does the sun influence weather patterns and energy transfers?‬

‭Answer:‬‭The sun heats the Earth's surface unevenly,‬‭driving wind and ocean currents that‬
‭transfer energy across the globe.‬

‭2.‬ ‭Why do areas near large bodies of water experience more stable climates?‬

‭Answer:‬‭Water retains heat longer than land, moderating‬‭temperature changes in nearby areas.‬

‭3.‬ ‭How do thermal energy transfer mechanisms contribute to global climate patterns?‬

‭Answer:‬‭Conduction, convection, and radiation distribute‬‭heat, forming atmospheric and‬
‭oceanic currents that shape climate zones.‬

‭4.‬ ‭Why might Ohio's solar potential differ from areas near the Gulf Stream?‬

‭Answer:‬‭Ohio’s climate and sunlight exposure differ significantly from‬‭the warm, sunny regions‬
‭near the Gulf Stream, which benefit from consistent radiation.‬


