Solar Cooker — The Performance Challenge
(Solar-Powered Cooker Creation — Youth Edition, Age: 18–35)
A1. Lesson (Analysis)
1.1 Learning Objectives
1. Frame solar energy use as an engineering problem and evaluate three different designs against each other.
1. Demonstrate absorption, reflection, and the greenhouse effect through measured, quantitative data.
1. Practise design thinking that weighs cost, performance, and practical feasibility against one another.
1. Reconsider self-reliant energy solutions as a potential entrepreneurial or community-impact opportunity.
1.2 Project Summary
In this challenge, working alone or in a small team, you will build three different solar-cooker designs (box, parabolic, and panel/funnel). You will record each one's temperature rise against time and establish, on the basis of data, which design performs best. This is not merely a craft exercise — it is a small R&D exercise (a mini research-and-development study).
1.3 Learning Outcome
1. Skill: Designing a comparative experiment, analysing data, and producing graphical explanations.
1. Value: Scientific integrity — making decisions based on demonstrated data.
1. Benefit for the Environment: The ability to adapt appropriate technology to community needs.
1.4 Analysing the Problem in Eight Angles
Psychological Angle
Facilities such as electricity and gas, available at the push of a button, have made us forget the real labour behind energy production. Building, testing, failing, and improving a working design yourself — this "Iterative Design" process — teaches the genuine mindset of an inventor: "try → fail → improve."
Social Angle
It is a statistically well-documented fact that fuel collection disproportionately affects women's time and health. Calculate the extent to which your design could practically save a typical family's cooking time — this is not merely a technology question; it is a question of social justice.
Cultural Angle
Pongal is an ancient Tamil custom of giving thanks to the sun. But modern consumer culture has turned us into consumers dependent solely on the market. This project acts as a bridge, connecting that old self-reliant culture with modern engineering.
Historical Angle
Before the Industrial Revolution, humankind depended entirely on natural energy sources. In 200 years, we burned through fossil fuels the earth had stored over billions of years. This challenge is a small but meaningful step towards reversing that historical trajectory.
Economic Angle
Calculate the approximate cost (materials + time) for each of your three designs. Express which one delivers the best performance for the lowest cost as a "cost-benefit ratio" — this is genuine entrepreneurial thinking.
Political Angle
The concentration of fuel dominance in the hands of a few nations/corporations is a cause of global tensions. Solar energy is decentralized — no one can monopolise it. Consider how your design practically demonstrates this "Energy Democracy."
Environmental Angle
Deforestation for firewood is a direct cause of ecological imbalance. Roughly estimate how many kilograms of firewood your cooker would save in a year, and how many trees that would protect.
Technological Angle
"Appropriate Technology" proves itself when it is simpler, less costly, and more learnable by everyone than complex, expensive solutions. Evaluate all three of your designs against these three criteria: simplicity, cost, and performance.
1.5 Outcomes
1. Psychological: Resilience — the determination to learn from failure and improve.
1. Social: A data-driven understanding of gender equity and time management.
1. Cultural: The ability to connect traditional self-reliance with modern engineering.
1. Economic: Entrepreneurial skill in cost-benefit analysis.
1. Political: A critical understanding of decentralized energy systems.
1. Environmental: The ability to assess measurable environmental impact.
1. Technological: An engineering mindset of testing designs and iterating on them.
A2. Activity
2.1 Materials Needed
1. 3 shoeboxes / pizza boxes (one per design)
1. Aluminium foil (2 rolls), glass/CD fragments (for the parabolic design)
1. Black construction paper / paint
1. Thick, clear plastic sheet
1. Cardboard (for the panel design), tape, glue, scissors
1. A digital thermometer — for accurate readings
1. A stopwatch, notebook / spreadsheet (for logging data)
1. Test food (water, an egg, or a small food item — the same quantity in every cooker)
2.2 Procedure — Comparative Testing
1. Build all three designs (box, parabolic, panel/funnel) as per the table below.
1. Place all three at the same time, in the same location, in direct sunlight (to keep conditions constant).
1. Put the same quantity of water/food in each, and record the temperature of all three every 10 minutes.
1. After 60 minutes, plot the temperature-versus-time data for all three on a single graph.
1. Analyse which design reached the highest temperature fastest, and write the physical reason why.
1. Compare cost, time, and complexity, and prepare a recommendation report on "which design is best for which situation."
2.3 Comparing the Three Designs
	Design
	Structural Principle
	Expected Pros / Cons

	Box Cooker
	Flat reflectors focus light inward
	Simple; lower peak temperature (~80–90°C)

	Parabolic Reflector
	A curved surface focuses light onto a single point
	Higher temperature (~150°C+); needs precise angling

	Panel / Funnel Cooker
	Several flat panels arranged in a cone shape
	Moderate temperature; foldable and portable


A3. Assessment (Cognitive)
3.1 Reflective Questions (5)
1. Which of your three designs performed better or worse than expected? Analyse why.
1. Even though the parabolic design gives the highest temperature, why might it not be practically feasible for every family?
1. If you wanted to turn this project into a small startup, what would your first three steps be?
1. How would you use data on gender equity and fuel collection as an impact metric for this project?
1. When do you think "appropriate technology" tips over into "unnecessary oversimplification"?
3.2 Multiple Choice Questions (5)
1. Which of the three designs is capable of delivering the highest temperature?
a) Box cooker   b) Parabolic   c) Panel/funnel   d) All three are equal
(Answer: b)
2. In the comparative experiment, what is the "controlled variable"?
a) Temperature   b) Time and location   c) Design   d) Weather
(Answer: b)
3. What is NOT considered in a cost-benefit analysis?
a) Material cost   b) Performance   c) The colour of the material alone   d) Time/labour
(Answer: c)
4. What is the core idea of "Energy Democracy"?
a) Only the government controls energy   b) Energy sources are decentralized so no one can monopolise them   c) Taxing energy   d) Making energy free only for the state
(Answer: b)
5. What is the correct sequence of the Iterative Design process?
a) Design → Test → Improve → Test again   b) Testing alone   c) Improving alone   d) Designing once only
(Answer: a)
3.3 True or False (5)
1. A parabolic design is always the best practical choice. (False — it depends on the context)
1. All three cookers must be placed under the same conditions in a comparative test. (True)
1. A cost-benefit analysis only accounts for material price. (False)
1. Solar energy is a decentralized energy source. (True)
1. If a design fails, it must be abandoned completely. (False — it can be redesigned)
3.4 Match the Following (5)
1. Parabolic design — a) High temperature, needs a precise angle
1. Box design — b) Simple, lower temperature
1. Panel/funnel design — c) Foldable, easy to carry
1. Cost-benefit ratio — d) A metric for entrepreneurial decisions
1. Iterative Design — e) The process of improving through failure
(Answers: 1-a, 2-b, 3-c, 4-d, 5-e)
3.5 Fill in the Blanks (5)
1. Testing all three designs at the same time is called a ______ test. (comparative)
1. Because solar energy sources cannot be monopolised by anyone, this is called ______ energy. (decentralized)
1. The cycle of design → test → improve → test again is called ______ Design. (Iterative)
1. Comparing material cost against the benefit gained is called ______ analysis. (cost-benefit)
1. Technology that uses simple, local resources instead of complex solutions is called ______ technology. (appropriate)
3.6 Put It In Order
Write the comparative-testing procedure in the correct order:
1. [ ] Plotting the temperature-vs-time graph
1. [ ] Building all three designs
1. [ ] Preparing a recommendation report
1. [ ] Placing them at the same time, in the same location
1. [ ] Recording the temperature every 10 minutes
(Correct order: Building all three designs → Placing them at the same time, in the same location → Recording the temperature every 10 minutes → Plotting the temperature-vs-time graph → Preparing a recommendation report)
3.7 Scenario-Based Questions (2)
Scenario 1:
Your parabolic design reached 150°C, but took 3 hours and higher cost to build. Your box design reached 90°C in 30 minutes at lower cost. Which would you recommend for a drought-prone rural area? Why?
Suggested approach: Base your recommendation on practical feasibility, ease of maintenance, and the user's skill level — a higher temperature alone does not make the best solution.
Scenario 2:
You want to turn this project into a small community initiative, distributing it to 50 families. What would your first three challenges be, and how would you address them?
Suggested approach: Plan around sourcing materials (supply chain), training, and long-term maintenance.
3.8 Odd One Out (5)
1. a) Box design   b) Parabolic   c) Panel/funnel   d) RO plant (Answer: d — this is a water-purification device, not a solar cooker design)
1. a) Cost   b) Performance   c) Colour preference   d) Ease of maintenance (Answer: c — not a criterion for appropriate-technology evaluation)
1. a) Decentralized energy   b) Fuel monopoly   c) Energy democracy   d) Self-reliance (Answer: b — the opposite stance to solar energy)
1. a) Design   b) Test   c) Improve   d) Abandon (Answer: d — Iterative Design does not include this)
1. a) Statistics   b) Graph   c) Data analysis   d) Guesswork (Answer: d — contrary to the scientific approach)
A4. Assessment (Creative)
4.1 Literary References
Quote a literary reference
Examples:
Tholkappiyam (Porulathigaram): "The Mudhalporul is said to be the nature of land and time" — indicating that the sun's heat and radiation were considered fundamental to the working of the elements 'time' and 'land' in nature.
Silappadikaram (invocation verse): "We honour the sun, we honour the sun" — this work, often called the world's first ecological epic, opens by honouring the sun, reflecting an ancient worldview centred on natural energy.
Bharathiyar: "Hail to the sun! Hail to the light! Hail to life!" — Bharathiyar sang of the sun as a symbol of modern energy; the view he expressed a century ago strikingly aligns with today's renewable-energy movement.
4.2 Thinkers' Views
Give a quote from a famous thinker
Examples:
1. E. F. Schumacher ("Small is Beautiful"): "For humankind to survive, we need appropriate technologies that use simple, local resources." — this is the very core principle of this challenge.
1. Vandana Shiva: "Energy democracy means people using the sun and wind that Mother Nature gives directly for their own livelihood." — your three designs are a practical expression of this principle.
4.3 Proverbs
Write a proverb based on your experience and new thinking.
Examples:
1. "Make hay while the sun shines" — seize the opportunity while it lasts.
1. "The tree that bears fruit gets pelted with stones; yet the sun that ripens the fruit sustains the world" — those with a giving nature bear a burden, yet it is they who keep the world running.
4.4 Short Story
Write a short story based on your experience and new thinking.
Examples:
The Marshmallow Experiment and Maran's Transformation
Maran was a city youth who always spent his time on electronic games and in air-conditioned rooms. He never once worried about wasting energy. As a university project assignment, he was given the task of comparing three solar cooker designs. "What difference can a mere cardboard box make?" he wondered sceptically — until he was shocked to see the parabolic design reach 140°C in just 30 minutes. As he analysed the data, he grasped the sheer amount of energy contained within the sun. That project set him on a path toward becoming a renewable-energy technologist.
4.5 Short Skit (Debate Style)
Write a short skit based on your experience and new thinking.
Examples:
The Energy Needs Debate
Characters: A Fossil Fuel Company Representative, A Renewable Energy Advocate, A Neutral Student.
1. Fossil Fuel Representative: "Our technology is reliable, tested over decades. Things like solar cookers are just a hobby."
1. Renewable Energy Advocate: "Reliability is true, but who pays the cost and the environmental price? Our data shows temperatures above 90°C are achievable."
1. Student: "Could we consider a hybrid solution using both sets of data? Choosing based on context is surely the wisest approach."
4.6 Short Game
Write a game based on your experience and new thinking.
Examples:
"Reduce the Carbon Footprint" (Board Game) — a strategy game comparing the environmental impact of different cooking methods. Firewood stove = move back 2 squares; LPG = move back 1 square; solar cooker = move forward 4 squares. Split into teams and discuss how each decision affects long-term impact as you play.
4.7 Conclusion
This challenge shows you that innovation isn't always about the most complex technology. It's also about asking the right questions, trusting the data, and maintaining a mindset of continuous improvement. Your three designs, and the analysis behind them, are the first steps toward becoming a genuine innovator.
*********
