Year 9     The Solar Powered Car     Theme: Movement
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The main aims of the unit
The main aim of this unit is for students to develop pupils' understanding of sustainable forms of energy in particular solar power and become more aware of environmental issues. Students also become more familiar with the use of electronics and combining an electronic circuit with a chassis. 
In this unit, pupils tackle a design and make assignment (DMA) on the theme Solar Powered Car. They use a solar panel circuit and build it into a chassis. The chassis is tested and modified. The unit is very much a focused practical skilled based task. In another unit the students build and attach a body to the chassis.

Students also have the opportunity to learn about wind turbines. They are asked to make blades which fit on to a model of a wind turbine. The blades are tested, evaluated and a current is generated. The students learn about blade technology.

Values of the unit
Pupils gain the knowledge; skills and understanding they need to carry out the DMA successfully through product evaluation activities and focused practical tasks. They will:

· Learn about existing solar powered products. http://www.global-merchants.com/home/solars.htm and examine the teacher PowerPoint on solar powered products.
· Learn about alternative, sustainable forms of power production such as wind, water, biomass, solar and geothermal.

· Experiment with a model wind turbine, build alternative blades and generate an electrical current.

· Learn how a solar powered panel works.

· Learn about the advantages and disadvantages of solar power compared to fossil fuels.

· They will examine a successful solar powered torch called ‘Glowstar’ and how it has benefited an African community. http://www.glowstar.net/
· http://www.itcltd.com/glowstar/gallery.htm
· They will design a variety of products that may be powered by solar panels and examine products that are powered by photo voltaic cells.
· Learn about a variety of electronic components.
· Learn how an electronic circuit can power a pulley drive and cause the wheels of a car to move.

· use manufacturing aids, e.g. jigs, tools and templates, to help with volume production 

· learn that making identical parts in a batch can be cost effective and ensures accuracy
· Develop practical skills such as cutting, drilling, shaping, soldering and measuring. 

The nature of the project

All of the students will:

· Make a standard car chassis and solar powered circuit.
· Learn about  pulley mechanisms and belt drives.

· Power and test the car chassis for speed over a distance.

· Attempt to make modifications.

· Become familiar with a variety of electronic components.

· Write a situation and brief.

· Write a specifications list.

· Produce a circuit diagram using Crocodile Clips.

Cross-curricular links

· Science  - Electronics, Alternative forms of natural, renewable energy.
· Use of CAD and CAM – ICT

· Knowledge of plastics - Science

There are opportunities for pupils to:

· Learn that designers evaluate and modify their prototypes before starting a production run. 

· Learn that marketing is an important part of designing and making a product 
· Learn about products that have been designed that are environmentally friendly.
	Activities
	Outcomes

	Set the pupils a DMA in which they:

Use a range of manufacturing techniques such as milling, vacuum forming, CAM milling and hand-tools to cut, shape and form materials safely 

Setting the scene – The solar powered car
Fossil fuels are running out. We are steadily destroying our planet by continuing to pollute it with carbon monoxide fumes produced by vehicles. We need to develop vehicles that run on a much safer and more readily available form of natural energy. Your task is to design and make a solar powered car.

	Identify the particular requirements of the task and the design criteria to be met, and take these into account when putting together a design brief 

Draw upon their understanding of familiar solar powered products. 
Discuss design ideas with other students
Present ideas as dimensioned plans and patterns 

Suggest alternative approaches if first attempts fail 

Evaluate their products against the criteria and suggest design improvements 
Use manufacturing aids, e.g. jigs, tools and templates, to help with quality control
Test, modify and make adjustments in order to improve performance.
Learn that making identical parts in a batch can be cost effective and ensures accuracy (wheels, pulleys, brackets)


	Health and Safety

	Health and safety - during the making process, pupils should learn to recognise hazards, assess risks and take steps to control the risks to themselves and others


	Product Analysis

	Organise a range of activities that give pupils an opportunity to:

· understand the need for a product and judge how well it meets that need 

· suggest what criteria might have been used when designing and making a particular product 

· consider how users interact with the product 




	Programmes of Study

	Developing, planning and communicating ideas 
1a)  Generate ideas by drawing on their own and other people's experiences

1 b) Respond to design briefs and produce their own design specifications for products

1 c) Develop criteria for their designs to guide their thinking and to form a basis for evaluation
1 d) Generate design proposals that match the criteria.
1 e) Consider aesthetics and other issues that influence their planning, [image: image5.png]


for example, the needs and values of intended users, function, hygiene, safety, reliability, cost.

1 h) Use graphic techniques and ICT, including computer aided design (CAD), to explore, develop, model and communicate design proposals  [[image: image6.png]


for example, using CAD software or clipart libraries, CDROM and internet based resources, or scanners and digital cameras. 


Working with tools, equipment, materials and components to produce quality products

2a) To select and use tools, equipment and processes, including computer aided design and manufacture (CAD/CAM), to shape and form materials safely and accurately and finish them appropriately  [[image: image7.png]


for example, using CAM software linked to a cutter/plotter, lathe, milling machine or sewing machine.

2b) To take account of the working characteristics and properties of materials and components when deciding how and when to use them
2c) To join and combine materials and readymade components accurately to achieve functional results
2d) To make single products and products in quantity, using a range of techniques, including CAD/CAM to ensure consistency and accuracy.

Evaluating processes and products

3a) Evaluate their design ideas as these develop, and modify their proposals to ensure that their product meets the design specification
3b) Test how well their products work, then evaluate them.
3c) Identify and use criteria to judge the quality of other people's products, including the extent to which they meet a clear need, their fitness for purpose, whether resources have been used appropriately, and their impact beyond the purpose for which they were designed  [[image: image8.png]


for example, the global, environmental impact of products and assessment for sustainability.
Knowledge and understanding of materials and components


4a)  to consider physical and chemical properties and working characteristics of a range of common and modern materials. 

links to other subjects - Classifying materials 
Science: 

4b) That materials and components can be classified according to their properties and working characteristics
4c)  That materials and components can be combined, processed and finished to create more useful properties and particular aesthetic effects  [[image: image9.png]


for example, combining different ingredients to create products with different sensory characteristics[image: image10.png]


]  
4d) How multiple copies can be made of the same product.
Breadth of study

5a) Product analysis
5b) Focused practical tasks that develop a range of techniques, skills, processes and knowledge
5c) Design and make assignments in different contexts. The assignments should include control systems, and work using a range of contrasting materials, including resistant materials.


Solar Powered Car: weekly breakdown

	WEEK
	LESSON FOCUS and Learning Objectives

	SUGGESTED ACTIVITY/TASK

EXPECTED LEARNING OUTCOME                    VAK OPPS
	RESOURCES
	POSS. HOMEWORK

	1
	Explore needs, wants and opportunities in the context of designing for markets

Speculate about and envisage both common and unusual possibilities presented by the task

Explore ideas in ways that show an understanding of their impact for the future

Produce creative solutions which address the design criteria in expected and/or unexpected ways

Be prepared to take risks when generating ideas through a range of creative and critical thinking techniques

Combine ideas from a variety of sources

Analyse how existing products are designed and made in order to provide a range of strategies and factual information to use when designing their own products.
Formulate criteria to judge the quality of a product and the extent to which it meets the need, purpose and resource limits, and the impact upon society
Evaluate how their designs and solutions would benefit individuals and/or the community
Produce plans that allocate time needed to carry out the main stages of making across a number of lessons.

	Activities 1:
Teacher

If possible watch the Glowstar video and the solar powered lamp video. And examine the Glowstar website.

Examine the ‘Glowstar’ light in detail. Ask students to do a product analysis of light.

www.glowstar.net/
http://www.itdg.org/
http://www.itcltd.com/glowstar/gallery.htm
Show the students a variety of products that are solar powered.

http://www.global-merchants.com/home/solars.htm
Show website solar power tubes:  http://www.riomay.com/
Activities 2:
Engage the students in conversation with regards to environmental issues such as sustainability, biodegradable materials, re-useable materials, and recyclable materials. Discuss solar power with them. Discuss solar panels/positive/negative issues.

Show solar power PowerPoint produced at MGS

Activities 3:

Ask students to design a variety of products that may be solar powered such as torches, calculators, and fans and then expect them to think outside the box and design an unfamiliar product that may be solar powered. Remember sun is 93,000,000 miles away and we get the radiation from the sun.

Activities 4:

Show example cars, discuss components.

Students produce Gantt Chart or flowchart of the next 5 weeks. Detailed plans of how we are going to make the chassis. 
	‘Glowstar’  and biodiesel video.

Solar powered calculators and torches e.t.c.

Images of solar powered products.

Access to internet


	Research products that are powered by solar panels such as cars and satellites.

Cut out images and add annotation.

Ask students to research wind power, solar power, water power or geothermal power and create a presentation to discuss with the rest of the class next lesson.

	2
	Draw up a design specification for the product detailing the design criteria which reflects a user’s needs

Make and justify decisions regarding the choice of materials and manufacturing processes and use them to draw up a manufacturing specification


	Activities 1:

Teacher:
Give theory notes on solar panels. Show examples of cars that have been made by students and ask them to practice their drawing skills and produce an isometric sketch of a chassis with electronics attached. They should label all the components.

Activities 2:

Write Specifications for solar powered car. Write situation and brief for unit.
Activities 3:
Go through circuit-draw a circuit diagram using Crocodile clips and 3D pictorial diagram of circuit. Ask students to create circuit diagram using crocodile clips. If not possible draw circuit freehand.

Activities 4:
Produce Orthographic drawing of chassis and pictorial drawing with sizes. Use 2D design and/or ProDesktop.

	Examples of solar powered cars made by previous groups.

Use www.design-technology.org
This site has examples of how to write specifications, briefs and situations.
	Research examples of solar powered cars, find images of cars and add annotation. Research Hybrid cars

	3
	Match and select suitable materials considering their fitness for purpose.
Work on tasks facilitated by the teacher and/or others
	Activities 1:


Teacher:

Demonstration on how to cut out slot and use the required marking out and cutting equipment. Discuss the use of jigs.

Discuss the suitability of the materials that have been chosen for the chassis.
Students activity:

Cut out plywood base. Start to make the chassis by:

Marking out and cutting the slot for the pulley

Cut lengths of bar for axles

Cut lengths of MDF and use the drilling jig to drill holes for axles.

Glue the MDF strips to the chassis


	· MDF cut into strips.
· Plywood bases cut to correct size.

· 2/3 mm in diameter bar for axles.

· PVA wood glue

· Marking gauges

· Chisels

· Mallets

· Try Squares

· Steel rules

· Jig

· Pillar drill

· Twist bits

· Tenon saws

· Bench hooks

· Glass paper


	Produce a diary of all practical stages today. Naming the tools, processes, materials and equipment used.
Flowchart of production.

	4
	Understand properties of materials such as compression strength, shearing strength and Torsional strength. Also elasticity and plastic memory.
	Activity 1:

Teacher: 

Students are shown examples of materials such as corroflute, mounting board, duplex board and low-density polystyrene.

We examine the working properties of these materials, where and why they are used and examples of products that are made from them.

They explain the properties of the three materials and write the information into a table.

Main activity including teacher demonstration.
Mark out and cut the slot for the sliding switch.

Glue the switch into position.

Attach wheels, pulley, axles and elastic band.

Sand the chassis.
	· Corroflute, Low-density polystyrene sheets, duplex boards, mounting boards.
· Sliding switches

· Wheels

· Pulleys

· Elastic bands

· Glue guns

· Chisels

· Mallets

· Glass paper


	Choose three products, explain what the products are made from and explain why the material is suitable for the product.

	5
	Designing the car.

Using working drawings to convey information.

Making a chassis.
	Activity 1:
Briefly discuss alternative forms of power such as wind, geothermal, water, biomass (wood bark/chips burning) and solar.

If the miniature wind turbine is built the students will be given a demonstration of how it works and asked to make their own corroflute blades for the turbine. In teams they will test, record results and evaluate their blades.
Main activity:

Demonstration on how to build the circuit and how to solder.

Connect the motor wires from the motor to the switch.

Glue the motor into place with the elastic band attached.
Solder in the wires to the solar panel

Connect the capacitor to the solar panel wires.

Attach the solar panel, charge and test.
Make improvements and adjustments.

	For blade, wind power experiment:

· Miniature wind turbine
· Amp meter

· Corroflute

· Craft knives

· Hot glue guns

· Dowel rods

· Card

· Excel spreadsheet

· Discs with holes drilled in centre

For circuit

· Capacitors
· Motors

· Motor clips

· Elastic bands

· Solar panels

· Soldering irons

· Solder

· Electrical wire

· Wire cutters/strippers

· Extension lead

· Transformer


	Complete the initial ideas at home adding colour and notes.

Develop 1 idea and produce a presentation drawing of this concept car.

	6
	Testing, evaluating and market research.

Review ongoing progress to meet criteria, invite feedback and incorporate it into work

Identify and design weaknesses in the choice of materials and manufacturing processes.


	Activity 1:

Race and test the car over a short distance and place times into a chart. Make modifications.

Activity 2:

Write an evaluation of the process and the success of the car.
Activity 3:


Make a diary of construction.

	· Stop watches

· Tape measure

· Table chart

· Excel, Word, Publisher. 
· Video camera.
· Digital camera
	Produce a diary of all the stages of practical so far using word, publisher and clip art if possible.

	7
	Review ongoing progress to meet criteria, invite feedback and incorporate it into work


	Activity 1:
Produce a questionnaire and ask for other students’ opinions. Fill in questionnaire, place results into spreadsheet and generate pie charts and bar charts.
	· Excel

	End of chassis unit


	The Body of the car (Ron teaching this unit)

	Wk 1
	· Students use the internet to research car bodies. Produce Research sheet and add notes.

· Discuss aerodynamics and monocoque structures.

· Show photographs of solar powered cars.



	Wk 2
	· Demonstration of the use of:

· Corroflute

· CAD nets

· Card

· Acrylic

· Polypropylene

· Mounting board

· Aluminium

· Strip bender

· Vacuum forming

· 2D design and Camm 1

· Line bending aluminium.

· Edge treatment of acrylic

· Use Manufacturing Plastics CD Rom and Focus on Plastics.

· Students produce 2 sheets of initial ideas using techniques demonstrated in this lesson. Graphic techniques, use of graphic media.

· Students produce instruction sheet on the use of vacuum forming for other students to use.

	Wk 3
	Students choose 1 idea and develop it.

· Measure the chassis to collect correct sizes and look at working drawing they produced when making the chassis.

· Show how they intend to make the bodywork.

· Show/explain which materials they have chosen and give reasons for their choices. Show Birchfield Properties of Materials CD Rom and Woods, Metals, Plastics CD Rom.

· Explain where the solar panel will live and how the circuit will fit into the body.
· Explain how they intend to attach the body to the chassis and maintain the circuit.

· Produce a working drawing of the body shell by tracing the working drawing of the chassis and making a transparent overlay.


	Wk 4
	· Students chose their materials and begin to make their car bodies.


· Make templates.

· They will need to keep a diary of all practical work.

· Explain their quality control measures.

	Wk 5
	· Students complete the car body and add graphics using Camm1.

· Demonstration of the use of Camm 1 to cut vinyl lettering.


· Students attach the bodies to the chassis.

· Reattach the solar panel to the top of the car.

· Test the cars again and record times.

· Students produce instructions sheet on the use of Camm 1



	Wk 6
	· Complete the car and evaluate.


· Use Key Stage 3 Strategy (design and evaluation activities).


· Exploded drawing of car.
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Products powered by Solar Power
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This Visor Radio will instantly become your companion for all outdoor activities like picknicking, barbecuing, camping, jogging, fishing, sun bathing or cycling. It keeps you updated on the latest news, weather, sports and music. 





As A Plant Turner: This solar plant turner gives your plant all it needs to grow better by giving it even distribution of sunshine. The high efficiency single crystal silicon solar panel and high torque turntable keep turning the plant to absorb sunlight evenly for a healthier, greener and more beautiful plant. It holds plants weighing up to 15 kgs. 

As a Display Turner: Because of its unique dual power source, it doubles as a Point Of Sale display turner. It can be operated under incandescent light or 3V DC power source using the built-in 3.5mm socket. 


	


This solar evaporative air conditioned hat uses sunshine to keep you cool when temperature is going off the scale on a hot sunny day. It reduces your perspiration as it protects your beautiful face against sunburn at the same time.

With a small powerful fan powered by a small solar panel atop the hat, you perspiration is kept under control. The fan quietly blows across your forehead and face to reduce perspiration and keep you very comfortable even when it over 100 degree out there




Need no traps or chemicals to rid off rodent in your garden or lawn. It gets better. Unlike other available rodent repeller of its kind, this one is solar powered. Just stick in the ground and forget it is there. It does the rest. It emits a powerful sonic waves (vibrations) to the keen ears of underground rodents. It causes them to flee the region. It effectively repels undergrund moles, shrews, gophers, groundhogs, field mice and squirrels. Built in battery gets charged by solar by incorprated solar panel and gives years of operation. Results differ from region to region, depending on the qality of soil and density. Ground stake is made of brushed aluminum and it is water resistant. 


	



In today's busy lifestyle, our indoor plants often suffer from inconsistent watering. Sometimes, when we remember, it is too late. Well, that will not happen anymore. Plant Soil Water Reminder is here to save you the cost of replacing your plants every so often due to lack of adequate watering. Plant Soil Water Reminder is designed to remind you when when your plants need water by playing lovely music and by emitting a blinking red light (LED) when the soil is dry.



This battery charger operates in the same manner as your regular electric battery charger. It cuts down your electric bill by employing the power of the sun to recharge your Nicad batteries. It is environmentally safe, cost efficient and trouble free. Charger features a built-in circuit to efficiently handle the different resistance of different sizes of available rechargeable batteries. A built-in blocking diode prevents reverse flow of electricity from the battery to the solar panel during storage or night time, when sunlight is not available. The polycarbornate transparent cover is water resistant. This charger is an ideal gadget for camping, fishing, boating, and picnic. It is also suitable for home use.
	


This solar-powered bicycle light offers the ultimate security for night-cyclists. This is the most versatile bicycle light available. It doubles as a bicycle light and a 2-piece (AA) battery charger. It can be powered by two AA regular battery or the built-in Nicad battery that are easily recharged in the sunlight for night use. It features a DC jack so you can charge it with your regular AC when there is no sunlight. It comes with clear and orange lenses, and necessary clamps for your bicycle.



This Solar Clip AM/FM Radio is an excellent companion for just about all outdoor activities. It works instantly with sunlight or strong incandescent light, even when the stored energy is exhausted. Because it has an in-built recharging system, it works for hours in complete darkness after only a few hours of exposure to sunlight. It comfortably clips to your pocket, belt or hat. It comes with earphone.


