
Advantages of Iterative Design Disadvantages of Iterative Design

Because each iteration is fully tested and 

evaluated it is more likely that problems with the 

design will be discovered earlier and dealt with.

Designers can be so focused on the current 

iteration that they sometimes lose sight of 

the bigger design picture.

It encourages focus on the most critical aspects 

of a product’s design.

It can be time consuming if a lot of 

prototypes or iterations need to be produced.

Evidence of progress in product design can be 

easily provided to the stakeholders.

Dyson vacuum cleaners are a good example of a product range designed 

using an iterative design process.  The original DC01 was developed as a 

result of thousands of different prototypes.

Using an Iterative design approach makes it more likely that problems will be 

discovered earlier in the process.  See below different Dyson models which 

were created as part of an Iterate design process.

Iterative Design is a design strategy or 

philosophy.  It is used to avoid design 

fixation which is when designers 

become overly attached to a particular 

idea.

Iterative design is a cyclic approach.  

Each Iteration of a design is tested and 

evaluated.  Changes and refinements 

are then made, leading to a new 

Iteration.  



Advantages of using Non-Renewable

Energy Sources

Disadvantages of using Non-

Renewable Energy Sources

Stable, large-scale and high-power electricity 

generation.

They use up lots of non-renewable energy 

sources such as coil, oil and gas.

Relatively cheap to convert and extract as 

ready made fuel.

Burning gases and coal is highly polluting.  

Oil power plants are highly polluting.

• Non-renewable energy sources are fossil fuels that were 

formed from the remains of animals and plants that lived 

millions of years ago.  

• Fossil fuels are burned to create steam.  This then turns 

turbines which drives the generators that produce electricity.  

• Burning fossil fuels releases carbon dioxide into the 

atmosphere, which can contribute to global warning.  

• Fossil fuels cannot be replenished quickly and will eventually 

run out.  

Nuclear Power:

The steam needed to turn turbines 

and hence drive the generators is 

created using a nuclear reactor

Nuclear fission controls the reactor 

heat.  This requires the use of 

Uranium, which is a non-renewable 

resource.

Making greater use of nuclear power 

means there is less need for fossil 

fuels.
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Advantages of using Renewable

Energy Sources 

Disadvantages of using Renewable

Energy Sources

Clean and sustainable way of producing 

electricity without emmitting greenhouse gases.

The installation and maintenance costs can 

be high.

They use sources which are not going to run for 

thousands of years.

Some people don’t like the appearance of 

wind turbines and solar panels.

Renewable energy sources are sustainable and will not run out.  They are sources that can 

replenish themselves quickly.  Examples include solar, wind, hydro-electrical, biomass and 

tidal.

Photovoltaic cells or 

solar panels, collect 

and convert solar 

energy, light from the 

sun, into an electric 

current.  Sunlight will 

not run out for billions 

of years, so there is an 

almost endless supply 

available.

Turbines that drive 

generators are turned 

by the wind, 

harnessing wind 

energy.  The turbines 

are large and are 

usually found in groups 

or clusters in large 

open space.

To harness hydro-

electrical energy, water 

is held in a reservoir 

and behind a dam.  It 

is then released, 

turning a turbine which 

then generates 

electricity.

Biomass is fuel that is 

created from organic 

materials, such as 

crops, scrap wood 

and animal waste.

Advantages: No waste products or 

greenhouse gases are emitted

Disadvantages: Solar panels produce less 

electricity when there is less light / at night 

time.

Installation and maintenance costs are high

Advantages: No waste products or 

greenhouse gases are emitted

Disadvantages: Positioning of wind 

turbines is crucial as they don’t run where 

is no wind.

Some people feel they are too noisy and do 

not like how they look.

Advantages: Clean and sustainable, and 

uses waves so will last for a very long time.

Disadvantages: Creating the reservoirs 

involves flooding large areas of land which 

destroys habitats and forces people to 

move to new homes.

Installation costs a lot of money

Advantages: Sources of biomass are 

readily available.

Growing biomass crops produces oxygen 

and uses up carbon dioxide.

Disadvantages: It can be a very expensive 

way of producing fuel.



RETHINK - our current lifestyles and 
the way we design and make.
REFUSE - to buy materials and 
products that are unsustainable.
REDUCE - the amount of energy and 
materials used to manufacture a 
product.

REUSE - the product for something else so you 
don't need to throw it away.
REPAIR - the product so you don't need to 
throw it away.
RECYCLE - finally take the product apart and 
categorise the parts ready for being converted 
into another product. This uses a lot of energy.

A carbon footprint is defined as: The total 

amount of greenhouse gases produced to 

directly and indirectly support human 

activities, usually expressed in equivalent 

tons of carbon dioxide (CO2).

Every time you turn on a light, throw 

something away or even complete a google 

search, you are contributing to your carbon 

footprint which adds to global warming.

A life-cycle analysis (LCA) is a systematic    
inventory of environmental impacts at every 
stage of a product’s life.

Every time you buy a product you are 
contributing to the environmental impact, 
because at every stage of a products’ life carbon 
dioxide is being produced.



Discuss why you think Dyson was so successful when he was designing and prototyping his 

very first vacuum cleaner. (4 Marks)

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

You are designing a new pair of headphones with mega bass and really comfortable 

adjustable head strap.  How would designing using the Iterative design process help you? (4 

Marks)

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________



Discuss the advantages and disadvantage to building more nuclear power plants in the UK    

(5 Marks)

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

Why do we burn so many fossil fuels?  Discuss (4 Marks)

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________



Greg is a farmer and wants to install some sustainable energy sources in one of his fields.  He 

doesn’t’ have lots of money so it can’t be too expensive, and he doesn’t want to annoy his 

neighbours by installing something unattractive.

What would you recommend that Greg install in his field and why? (3)

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

This is Mr Mason’s new house.  Using a 

pencil, draw on some details that would make 

his house more sustainable.  Think about 

what could be put in the garden and on the 

roof! (3 Marks)

Now explain below what you have added and 

how they would need to be fitted in order to be 

the most effective! (2 Marks)

_____________________________________

_____________________________________

_____________________________________

_____________________________________

_____________________________________

_____________________________________



Looking at image B, why do we need to install lots of solar panels in large fields in order to 

help power villages and towns? (4 Marks)

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

Looking at image A, why are solar garden lamps effective in the UK? (3 Marks)

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

A B

Why does the solar powered windmill work even in overcast cloudy weather? (2 Marks)

___________________________________________________________________________

___________________________________________________________________________
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___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

In pairs read the article about solar powered chargers and make your mind up about them.  

Use the article to answer the following question:

Is using a solar powered battery charger for your phone practical in the United Kingdom?  

Discuss the advantages and the disadvantages. (8 Marks)

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________













Name Description Image

Concrete Concrete is an engineering material 

that simulates the properties of rock 

and is a combination of particles 

closely bound together.  It is used in 

construction a lot!

It is relatively cheap. 

It has a long life.  

It is strong under compression.  

It is fire-resistant.  

Can be easily shaped before it sets.  

A warm material which holds heat 

well.

Carbon Fibre • Fantastic strength and stiffness:

The road bike / F1 car will absorb 

bumps in the road and will feel very 

solid to the rider or driver.

• Lightweight:

The lighter a road bike or F1 car the 

better so that it can get up hills 

quicker or accelerate quicker.

• Can be moulded into complex 

shapes:

Perfect for bike frames or F1 cars as 

they can be quite complex shapes 

with tricky angles.

Kevlar Kevlar is a tightly woven fabric that 

has great impact resistance. It is 

used in racing tyres, racing sails, 

gardening gloves and bulletproof 

vests.
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1) What is the difference between a normal material and a smart material? (3)

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

2) Give an example of a product that could use Thermochromic pigment: (1)

________________________________

3) Why would Polymorph be useful for modelling design ideas? (3)

______________________________________________________________

______________________________________________________________

______________________________________________________________

4) Why is Gore-Tex the perfect smart Fiber to use for a North face outdoor 

jacket? (3)

______________________________________________________________

______________________________________________________________

______________________________________________________________

5) Evaluate why concrete is the perfect material to use to build a car park: (3)

______________________________________________________________

______________________________________________________________

______________________________________________________________



6) Evaluate the effectiveness of using Carbon Fibre for an F1 racing car? (3)

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

7) Why is Kevlar perfect for making bullet-proof vests? (2)

_______________________________________________________________

_______________________________________________________________

8) Analyze the benefits of using thermochromic ink in this training top for a 

personal trainer: (2)

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________


