Unit Plan
Solar Energy and Green Technology
Electronics/Robotics and Automation
High School / Year 1 / Arts, A/V Technology & Communications

Unit Profile
Students will be introduced to the many applications of solar energy, including solar-to-electrical conversion, solar-to-heat collection, and how photons are used to generate energy in photovoltaic (PV) cells. Students will learn how solar cells work at the atomic level, experiment with photovoltaic cells in different configurations (series and parallel), calculate voltage and power output, and explore how solar panel systems can power a typical household. This unit connects fundamental electrical theory (AC/DC, voltage, current, power) to renewable energy applications and green technology practices relevant to the electronics and robotics field.
Total Hours: 7
ELA Hours: 2
Math Hours: 2
Science Hours: 2
Essential Questions
1. How do photovoltaic cells convert sunlight into electrical energy?
1. What factors affect the output voltage and power of a solar energy system?
1. How are solar cells connected in series and parallel, and how does configuration affect performance?
1. Why is solar energy important for sustainable technology, and how does it connect to the electronics field?
Content
1. Solar Energy Basics: The sun as an energy source; electromagnetic spectrum and visible light; photons and their energy; solar irradiance and how it varies by location, time, and weather; brief history of solar energy technology
1. Photovoltaic Cell Operation: How a PV cell works (semiconductor junction, photon absorption, electron flow); materials used in solar cells (silicon, thin-film); components of a solar cell (N-type and P-type layers, junction, contacts); voltage and current output of a single cell
1. Solar Cell Configurations: Connecting cells in series (voltage adds, current stays the same); connecting cells in parallel (current adds, voltage stays the same); series-parallel combinations; building a solar panel from individual cells; effect of shading on series vs. parallel configurations
1. Measuring Solar Output: Using a multimeter to measure open-circuit voltage and short-circuit current; calculating power output (P = V x I); efficiency — comparing input solar energy to electrical output; factors affecting output (angle, light intensity, temperature)
1. Solar Energy Systems: Components of a residential solar system (panels, inverter, charge controller, battery storage, grid connection); net metering and grid-tied systems; off-grid vs. grid-tied configurations; sizing a system for household needs
1. Green Technology and Sustainability: Renewable vs. non-renewable energy sources; environmental benefits of solar energy; carbon footprint reduction; other green technologies (wind, geothermal, energy-efficient electronics); careers in renewable energy and green technology
Academic Skills
Mathematics:
1. Calculate voltage and power output from solar cell configurations (series and parallel)
1. Apply Ohm's law and the power formula (P = V x I) to solar energy measurements
1. Determine system sizing requirements based on household energy consumption data
English Language Arts:
1. Read and interpret information on solar energy systems and green technology
1. Research a green technology topic and write a summary of findings
1. Present solar energy experiment results to the class with supporting data
Science:
1. Apply principles of photovoltaic energy conversion (photon absorption, electron flow)
1. Understand solar-to-electrical and solar-to-heat energy transfer
1. Explore semiconductor physics as it relates to PV cell operation
1. Investigate the relationship between light intensity and electrical output
CTE Skills
1. Measure output voltage and current from a solar cell using a multimeter
1. Connect solar cells in series and parallel configurations and observe the effects
1. Connect a motor to a solar cell and observe its operation under varying light conditions
1. Calculate power output from voltage and current measurements
1. Explain how a residential solar energy system works
1. Identify green technology practices relevant to the electronics field
Standards & Indicators
NY: NGLS: English Language Arts (2017)
**NY: Grades 11-12**
1. 11-12R1: Cite strong and thorough textual evidence to support analysis of what the text says explicitly as well as inferences drawn from the text.
1. 11-12R4: Determine the meaning of words and phrases as they are used in a text, including technical meanings.
1. 11-12W2: Write informative/explanatory texts to examine and convey complex ideas clearly and accurately.
NY: NGLS: Literacy in History/Social Studies, Science, and Technical Subjects (2017)
**NY: Grades 11-12**
1. RST 1: Cite specific textual evidence to support analysis of science and technical texts.
1. RST 2: Determine the central ideas or conclusions of a text; summarize complex concepts, processes, or information.
1. WHST 2: Write informative/explanatory texts, including the narration of technical processes.
NY: NGLS: Mathematics (2019)
1. AI-N.Q.1: Select quantities and use units as a way to interpret and guide the solution of multi-step problems.
1. AI-A.CED.1: Create equations to represent real-world contexts.
NY: SLS: Science Performance Expectations (2018)
1. HS-PS3-3: Design, build, and refine a device that works within given constraints to convert one form of energy into another form of energy.
1. HS-PS4-5: Communicate technical information about how some technological devices use the principles of wave behavior and wave interactions with matter to transmit and capture information and energy.
1. HS-ETS1-3: Evaluate a solution to a complex real-world problem based on prioritized criteria and trade-offs.
NY: Career Development and Occupational Studies
**NY: Commencement**
1. Standard 3a — Universal Foundation Skills: Basic Skills — Read, write, listen, speak, and perform arithmetical and mathematical functions.
1. Standard 3a — Universal Foundation Skills: Thinking Skills — Demonstrate the ability to organize and process information and apply skills in new ways.
Assessments
Activities / Strategies
ELA
1. Students will research a green technology topic (solar, wind, geothermal, or energy-efficient electronics) and write a one-page summary explaining the technology, its benefits, and its relevance to the electronics field
1. Students will present their solar energy experiment results to the class, using data tables and graphs to support their findings
MATH
1. Students will measure open-circuit voltage and short-circuit current of solar cells in series and parallel configurations, then calculate power output using P = V x I for each configuration
1. Students will estimate the number of solar panels needed to power a typical household appliance, using energy consumption data and panel output specifications
SCIENCE
1. Solar cell experiment: Students connect photovoltaic cells in series and parallel configurations, measure voltage and current with a multimeter under consistent light conditions, and compare results to theoretical predictions
1. Motor-driven solar lab: Students connect a small DC motor to a solar cell, observe its operation, and investigate how changing light intensity (distance from light source, angle) affects motor speed
1. Light intensity investigation: Students measure solar cell output at different angles and distances from a light source, graph the relationship between light intensity and electrical output, and draw conclusions about optimal panel placement
1. Solar system design activity: Students calculate the energy needs of a small system (e.g., charging a phone or running an LED array) and design a solar panel configuration to meet those needs
Resources
1. Photovoltaic cells and solar panel kits for experimentation
1. Small DC motors for solar-powered demonstrations
1. Digital multimeters for voltage and current measurements
1. Light sources (desk lamps or outdoor sunlight) for controlled experiments
1. Resistors and connecting wires for circuit configurations
1. Energy consumption reference data for common household appliances
1. Articles and videos on residential solar energy systems
1. Green technology and renewable energy reference materials
1. Solar energy system component diagrams (panels, inverter, battery, grid connection)
