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SECTION A

Social, Moral and Cultural Issues:
When designing, it is important to extend our thoughts beyond our own lives and experiences. Social, moral and cultural issues should always be taken into mind during the design process.

Social Issues: 

In Design and Technology, social issues can arise when a new product has an unforeseen side effect on a group of people. This can be a good or a bad thing.
For example, the rise in use of mobile phones to send text messages has increased the demand for such phones.
This:
· Provides employment for factory workers.
· Enables people to keep in touch more easily.
· Means that there is less need for people to meet each other in person.

A socially responsible design is one that values justice, equality, participation, sharing, sustainability, and intentionally engages social issues and recognises the consequences of decisions and actions. A designer should adopt sustainable designs and even consider people with disabilities.

Recently, due to a change in lifestyles, there has also been a development of ready-made meals. This is due to a number of reasons including:
· Lifestyle changes / fewer family meals / less time to prepare and cook meals / no set mealtimes
· lack of practical skills
· healthy option products available
· Wider availability
· Wide range of product types
· meet different consumer budgets and needs 
· Good when cooking facilities are limited
· Can be microwaved easily.
· more people live alone
· quick to cook and serve

Moral Issues:

Moral issues are concerned with the way in which products are manufactured and the way in which they affect the safety, comfort and well-being of the people who make them and those who come into contact with the products. Moral issues occur when a new product could help someone do something that might be considered undesirable or illegal. For example, children enjoy playing with toy guns, but some people think that this encourages them to be more violent. So, designing a toy gun might raise moral issues.

On the other hand, some products are not always designed to last. This is sometimes a tactic used by businesses owners so that there business remains running. In technical terms, this is called planned obsolescence. Obsolescence is when a product is no longer wanted or needed because something more desirable is available. Fashion is one cause of obsolescence. On the other hand, Planned obsolescence is when a product is made to have a limited working life. There are advantages and disadvantages of planned obsolescence and they are stated in the following table:


	
	Advantages
	Disadvantages

	Planned obsolescence to consumers
	· Cheaper initial cost of products
· Feeling of buying newer, safer or better products
· Products regarded as fashion or status symbols

	· Ownership becomes competitive - "keeping up with the Jones"
· Continual cost and inconvenience of replacing products or parts of products
· Pressure from advertising


	Planned obsolescence to manufacturers
	Increased wealth from sales but increased research and development requirements. E.g. Planned obsolescence is advantageous for manufacturers (a light bulb company that sold an everlasting light bulb would make a lot of money in a short space of time, but soon put its competitors, and itself, out of business). Planned obsolescence is also useful in the fashion industry, where styles change and develop (partly) due to people changing their clothes when worn out.
	Planned obsolescence can be seen as a waste of natural resources and a real problem in the management of the pollution it creates. Disposable lighters, McDonald's cartons, newspapers all use massive amounts of energy to produce and yet have an extremely limited useful life, creating an immense amount of waste with little opportunity to recycle the materials used




Cultural Issues: 

A particular shape, colour or name can have very different meanings to different groups of people. It is not only important to learn from different cultures, but also to understand them in order to avoid offence and mistakes. Designers have a social and moral duty to respect other people’s beliefs and cultures. Designers need to take care not to offend groups of people with different traditions and beliefs. A careful choice of name, shape and colour can help promote a sense of unity between different global cultures

An example of a mistake often made by western companies is the failure to translate accurately the language of the country to which they are importing their products.

On the other hand, cultures do have a positive effect on designers. We can learn a lot from different cultures. For example, Islamic art does not allow the use of images of people, and instead they use complex geometric patterns. This creates an impression of continuous repetition, which is believed by some to represent the infinite nature of God. 

Different cultures also have an impact on modern products. For example, the Indian Batik design have influenced new clothing lines. Today batik designs have undergone changes with the change of styles and tastes. A modern batik design is simple yet attractive piece of art that captivates the various nuances of modern life in a mesmerising blend of colours and patterns. 
Another example is Sandals. Originally from the Middle East but generally popular throughout the more temperate countries, Sandals have become very popular in the UK and have been developed for fashion ware and general use.

Reasons why products from different cultures are popular:
· People like reminders of holidays
· People interested in foreign cultures
· Insight into /embracing other cultures
· Countries become more ethnically diverse
· Something different / new / interesting
· Enables some people to “dream”
· Increased immigration
· Can be hand produced / traditional designs
· Supporting other counties / ethical trading
· Collectable
· Fashionable
Environmental Factors:
Factors that should be taken into consideration also include the weather, wind, light, sound, heat and cold, pollution and recycling. These factors also determine how a product looks and how it performs. 
The temperature of the surroundings affects products like computers. Too high temperatures can lead to the computers failing. Low temperatures can also freeze water pipes. 
Light on the other hand can make products with LDR’s and photo-electric cells work more efficiently, but it can also have bad effects on some products. Plastics for example deteriorate when it is exposed to large amounts of light.

By considering the environment in which the product will be used we can ensure that the product will operate correctly and will have a long service life, reducing the environmental impact by minimising product disposal and replacement.
Ergonomics and Anthropometrics:
Ergonomics is the study of how people work, rest or play in their environment, which could be an office, school, factory or at home. In simple terms ergonomics is about how to help people be more efficient at what they do and their interaction between people and the products they use. Ergonomics is about making things the right shape, size and weight for humans.
On the other hand, Anthropometrics is information about human measurement. The information contains a range of human dimension and sizes for all ages. Measurements of a vast range of people often produces a bell-shaped curve distribution. When designing products we should try to consider 90 per cent of the population. This is the 90 percent that lie between the 5th percentile (excluding the bottom 5 per cent) and the 95th percentile (excluding the top 5 per cent).
Aesthetics:
Aesthetics means how humans perceive or see beauty. As humans, beauty is perceived with the help of our five senses: sight, hearing, taste, touch and smell.

When considering aesthetics, designers need to draw on the principles of design. Skilled designers draw on them in order to produce harmony. Harmony in product design means that all the elements work together to produce a visually satisfying product.

The main principles of design we need to know are outlined here:
· Shape: A shape is a defined area of geometric or organic form. 
· Form: Form and shape are areas or masses which define objects in space. Form and shape imply space; indeed they cannot exist without space.
· Line: The marks made with a pen or the edge created when two shapes meet.
· Symmetry: Products can be made symmetrical or asymmetrical.  Symmetry means a mirror image -- one side is the mirror image of the other. Symmetry can occur in any orientation as long as the image is the same on either side of the central axis.
· Proportion: Proportion refers to the relative size and scale of the various elements in a design. The issue is the relationship between objects, or parts, of a whole.
· Balance: Balance is arranging elements so that no one part of a work overpowers, or seems heavier than any other part. The three different kinds of balance are symmetrical, asymmetrical, and radial. Symmetrical (or formal) balance is the most stable, in a visual sense.
· Sensory Factors: Factors which affect the senses
· Taste: the sensation of flavour perceived in the mouth and throat on contact with a substance.
· Smell: the faculty or power of perceiving odours or scents by means of the organs in the nose.
· Touch: To come into or be in contact with.


Words you can use to describe products:
· Modern design, attractive, easy to use, easy to hold, lightweight, looks sophisticated, good surface finish, hardwearing/durable/last long time, comfortable material to hold, tactile grip, appropriate size for multiple users.
· Design: Modern design, Sophisticated, Looks good, Good surface finish, Rounded/circular, Attractive, Rigid/strong/stiff, and Logo/styling.
· Use/function: Hardwearing/durable, long lasting, Adjustable, Collapsible.
· Ergonomics: Easy to use, Easy to grip, Shaped for fingers, Soft to touch/hold, Comfortable to hold.
Fashion influences the design of products because styles change and consumers will want products that reflect the current of emerging styles in terms of shape, colour or decoration.
Consumer Law:

Laws impact the designs of products and innovation.
Copy rights, registered designs, patents and trademarks are types of legislation that exist to provide designers the guarantee that their designs won’t be copied.

Copy Right: the exclusive and assignable legal right, given to the originator for a fixed number of years, to print, publish, perform, film, or record literary, artistic, or musical material. However, due to the internet, it is now becoming difficult to prevent copyright theft.

Registered Designs: Registered design protects the appearance of a product - this includes shape, contours, lines, colours, texture of the product or ornamentation. The definition of a 'product' includes parts, get-up, symbols and typefaces.
Patents: A government authority or licence conferring a right or title for a set period, especially the sole right to exclude others from making, using, or selling an invention.

Trademarks: a symbol, word, or words legally registered or established by use as representing a company or product.

In addition, legislation exists to provide consumers with protection. This can come in the form of labelling on products and product literature.


Explain how designers and manufacturers protect their designs from illegal copying:
· Copyrights, patents and registered trademarks prevent ideas and products being copied without the permission of the designer/manufacturer. If these ideas are copied without permission, those responsible can be taken to court, prosecuted and fined.

Explain how laws constricts a designer when designing products that are influenced by others:
· Copyright or trademark protects owners of a product or idea so that no one can just copy it.
· The original idea or product and permission would have to be obtained before it could be used.
· This could involve payments/fines
· If it is registered then it cannot be used without permission and by paying the owner a fee.
· If it is licensed from the owner of the design, this will cost money which may or may not make the product viable.

Globalisation of design and manufacturing:

Globalisation has led to an increase in the availability of products. Globalisation is the process by which the world is becoming increasingly interconnected as a result of massively increased trade and cultural exchange. Globalisation has increased the production of goods and services. The biggest companies are no longer national firms but multinational corporations with subsidiaries in many countries.
Impacts of globalisation:
· increased international trade
· a company operating in more than one country
· greater dependence on the global economy
· freer movement of capital, goods, and services
· Improved communications
· Improved transportation
· Lower cost of production
· Increased availability of products.

· Globalisation in regards to consumers:
· Advantages:
· Lower purchase priced products
· More variety / choice
· More choice don’t have to travel overseas to buy
· products
· More interesting products
· Globalisation in regards to Manufacturers:
· Advantages
· Lower unit costs.
· More profits
· Ready supple of workers

Globalisation affects all three tiers of production, but in different ways. Globalisation provides a market for primary industries, but demand can sometimes take priority over sustainability, to the detriment of long-term practicality. Secondary industries benefit from globalisation because corporations choose areas where the market suits them, but this may lead to unemployment for skilled workers who live in countries with a higher standard of living. Globalisation, combined with technology, is an advantage for tertiary industries when corporations can sell services on the global marketplace without relocation. They are, however, susceptible to market fluctuations.
When products are manufactured abroad, this is known as off-shoring.
Explain why some products designed in the UK are manufactured in other countries:
· The unit costs of manufacturing will be lower/cheaper.
· As…
· Labour costs are lower
· There is a ready supply of workers
· factories are geared to higher volume production
· Competition so companies can shop around for the lowest
· price
· Greater manufacturing capacity in countries such as China/India
· Raw materials readily available
· Resulting in more profit for designers/companies, due to benefits from economies of scale.















Sustainable Technologies:

Sustainability in design is the idea of making products that meet the need of the people whilst preserving the resources for the future generations. This can be done by making a product that lasts and reducing the amount of unnecessary waste, energy usage and carbon emissions.

The ways to make products more useful after using it for the purpose it was designed and other basic principles of sustainable technology are described below:

· Recycle: Making sure a product is recyclable by taking into account whether the material/components can be used to make something else at the end of the product’s life, so that resources are saved and products don’t go to the landfill.
· Reuse: To use an item again after it has been used. This includes conventional reuse where the item is used again for the same function, and creative reuse where it is used for a different function, so that resources are saved and products don’t go to the landfill.
· Repair: To restore (something damaged, faulty, or worn) to a good condition, so that resources are saved and products don’t go to the landfill.
· Reduce: It means reducing your consumption or buying less. Designing items like plastic bottles in ways that use less material is another way to reduce consumption. Using steel cutlery instead of plastic utensils, buying used goods, mending clothes instead of buying new ones and consuming less electricity are all examples of ways you can reduce in your own life.
· Rethink: We should consider our options and think about their impact on the environment.
· Refuse: This means not accepting things that are not the best option for the environment. For example, extra packaging for certain products.
· Renewable Resources: A renewable resource is a resource which is replaced naturally and can be used again. 
· Carbon reduced/Carbon Neutral Products:  Carbon zero and carbon reduced are both terms that mean carbon neutrality, which is the process of offsetting carbons and greenhouse gases used with carbon-reducing projects elsewhere, to render an overall zero or reduced carbon balance.
· Sustainable Forests: A sustainable forest is a forest that is carefully managed so that as trees are felled they are replaced with seedlings that eventually grow into mature trees.
· Rechargeable Batteries: A storage battery that is capable of being charged repeatedly. By making batteries that are rechargeable, less materials are wasted and less rubbish goes to the landfill sites.
· Natural Oils: Vegetable oils are also used as fuels for vehicles. Some of this biodiesel is made from waste cooking oil and rapeseed oil. Such fuels are carbon neutral, which means that they release only as much carbon dioxide when they burn as was used to make the original oil by photosynthesis. This helps to reduce global warming.

Sustainable Design and manufacturing:

By using renewable resources to design and manufacture products, we can reduce the environmental impact we have.
On the other hand, there are also sustainable design tools such as the life-cycle energy assessment and life-cycle energy analysis to judge the environmental impact or greenness of various design choices.

How is the lifecycle energy analysis used in the design of sustainable products?
In the life-cycle there is a need to evaluate energy use at every stage of the design process in order to find ways of reducing the energy used. There are three stages of this lifecycle. The first being Goal and scope, then Inventory analysis, and finally Impact assessment. In the Goal and scope stage, the designer and manufacturer consider what the aim of their product is. Once the aim is established, the inventory analysis stage is started. In this stage, all the data on the likely energy used in each process and event in the entire life of the product is collected. Using this data, in the Impact assessment stage, the designers and manufacturers consider the impact of each process that the product undergoes during its life. It is also at this stage that particular processes or components can be removed to help reduce the energy used.


Explain the importance of the lifecycle assessment:	
· You are able to assess environmental impact energy uses at various stages in a products life and this enables designers to make environmental design decisions. It also allows the evaluation of products at various stages.
· Life cycle assessment is the calculation of the energy and material usage at each stage of the transport, manufacture, use and disposal of the product to determine and possibly reduce the impact on the environment.
Reasons why people use energy-efficient products:
· Save electricity
· lower carbon footprint
· good for the environment
· cheaper to run/cost savings
· last longer
· government pressure
One problems with energy-efficient products is that initial costs can be higher.
Features that sustainable designs have:
· From a renewable / replenishable source.
· Able to be reused, recycled or replaced.
· Made with some recyclable materials.

Benefits for a manufacturer of designing and making products in a way that reduces environmental impact:
Benefits to a manufacturer could include:
· PR/good publicity
· Meeting customers’ environmental standards
· Reducing costs
· Helping conserve resources.
· Easier disposal
Explanation/justification:
· So that the manufacturer can show that their output
· reduces environmental impact
· Help to promote a good image for the manufacturer
· Result in higher sales
· To save manufacturers money
· Reduced carbon footprint/CO2
· Tax incentives/Grant
Economics of Manufacturing:

Unit cost: The unit cost is the cost incurred by a company to produce, store and sell one unit of a particular product. Unit costs include all fixed costs and all variable costs involved in production.

The following are three different scales of production:
· One-off Production: In one-off production a single product is designed and made to a client's specification. Labour and material costs are high, and a high level of design and manufacturing skills are needed. An example of one-off production would be a made-to-measure wedding dress.
· Mass Production: Mass production is the industrial-scale manufacture of large quantities of products, usually on a production line. Standardised production methods mean it is suitable for products that rarely need to be redesigned. Mass production is used for products that are needed in very large numbers, eg socks or jeans. Often, products are made overseas where labour costs are lower. Mass production requires continuous production methods.
· Batch production: In batch production set quantities of a product are manufactured to order. Batch production requires a high level of design, pattern making and sampling skills. Materials are cost-effective and manufacturing costs are lower than one-off production. Garments are designed to fit a range of standard sizes and shapes. The quantity varies from a set of four cushions made by a designer/maker to 20,000 jumpers made for a department store.

Reasons why manufacturers produce products through mass production:
· Lower unit cost
· speed of production (time = money)
· need to meet demand
· Mass production can lead to lower labour costs because unskilled workers/automation is used.

Economies of Scale: 
Economies of scale are the cost advantage from business expansion. As some firms grow in size their unit costs begin to fall because of:

· Purchasing economies when large businesses often receive a discount because they are buying in bulk.
· Marketing economies from spreading the fixed cost of promotion over a larger level of output.
· Administrative economies from spreading the fixed cost of management staff and IT systems over a larger level of output.
· Research and development economies from spreading the fixed costs of developing new or improved products over a larger level of output.


It is important that businesses have sustainable manufacturing as manufacturing has a big impact on the environment. Some impacts of manufacturing on the environment are stated below:
· A lot of greenhouse gases are produced which causes global warming.
· It can cause water pollution.
· Greenhouse gases cause acid rain which kill plants and animals.
· Trees and land have to be cleared for large factories.














Marketing and Advertising:
Consumer choice
Once a designer has identified an opportunity for a product, the next step is to identify the detail of what consumers want. To do this they need to identify who the different customers are and what they are looking for, e.g. a choice of different styles, performances and prices.
For example, car manufacturers design slightly different versions of the same car model to suit individual drivers' different tastes.
Market research
Market research is used to find out what people want. Interviews and/or questionnaires are used to gather people's views on the products they like, the functions and features they require and the amount they would be prepared to pay.
Methods that can be used to find the most popular products:
· Look at sales figures for each product and rank them in order to see which one see which ones sell the most.
· Ask shops which products are selling the most and collate and rank data to identify the bestselling products.
· Conduct market research or do surveys, and collate data to find out the most popular product.
· Carry out focus groups.
Sometimes research is carefully focused on a particular group of people.

Key features of a marketing strategy:
There are 5 main features of a marketing strategy:
· Promotion – Getting the product known. This can be done by promoting specific features so it appeals to the target market. It is also done by advertising campaigns, flyers, telemarketing and others. The type of advertisement used is determined by market intelligence and budget allocation.
· Placement – Where is the product is located? This is often decided after doing market research like questionnaires and surveys to identify a potential target market.
· People: Who will buy the product? This is also determined after market research.
· Process: How is the product obtained? This is about how an organisation’s system works and how the product is manufactured. A better system a better business.
· Price: The amount a customer pays for the product. The price is very important as it determines the company's profit and hence, survival.

Products that are sold have some or all of these requirements:
· They are designed to SELL:
·  Advertise so companies gain profit.
· They are designed to PROTECT:
·  Rigid structure
· They are designed to COMMUNICATE:
· Communicate through labels like use by date, sell by date, place of production. This helps consumers to make informed choices on what to purchase.
· Communicate instructions on how a product works.
Computer-aided design and Manufacturing:

(Computer-Aided Design/Computer-Aided Manufacturing) The integration of designing by computer and manufacturing by computer.

Advantages of CAD/CAM
· Can be more accurate than hand-drawn designs - it reduces human error.
· You can save and edit ideas, which makes it easier and cheaper to modify your design as you go along.
· You can modify existing ideas, which saves time.
· Design ideas can be changed/edited easily
· Measurements/scale/dimensions of designs are accurate/precise
· Design files can be stored and retrieved easily as they are electronic/digital
· Designs can be graphically modelled in 3D on the screen/can be viewed/seen on screen
· It can be viewed on screen from different angles
· The design can be sent direct to CAM machines.
· Allows the designer to try different sizes/colours/designs/rendering.
· Design ideas can be sent electronically/emailed to others
· Designs are better quality/appearance
· Ability to zoom in for detail.

Disadvantages of CAD/CAM
· The software itself can be expensive so initial costs are high. There are free software packages though.
· Staff need to be trained how to use the software, which also adds to costs.
· Requires a PC.






Explain the effects the introduction of computerised devices has had on designers and makers:
· CAD designs can be sent electronically. Therefore, designs can be edited easily through modelling, and this increases productivity as it is easier for designs to be accessed. However this can lead to problems like viruses if these computer devices are hacked.
· Computers 100% accurate/no human error so higher quality manufacture. Therefore, not so many workers are needed, meaning people are out of a job. However, this means production is cheaper/more cost effective. CAM designs are also mass produced (sometimes all day) quickly and with less waste.
Describe how CAD and CAM work together to produce a quality product:
· CAD is used to do the design which is then sent direct to the CAM machine this means that there is less chance of error being introduced between designing and making the product.
· CAD and CAM systems work together by communicating electronically the design is transferred directly from the designer’s computer to the machine that is making the product.

Examples of some CAM devices are:
· Laser cutters: Laser cutting is a technology that uses a laser to cut materials, and is typically used for industrial manufacturing applications
· 3D printers: 3D printing or additive manufacturing is a process of making three dimensional solid objects from a digital file. The creation of a 3Dprinted object is achieved using additive processes. In an additive process an object is created by laying down successive layers of material until the entire object is created.

















Colour Theory:

Colour plays a vitally important role in the world in which we live. Colour can sway thinking, change actions, and cause reactions. It can irritate or soothe your eyes, raise your blood pressure or suppress your appetite. When used in the right ways, colour can even save on energy consumption.
As a powerful form of communication, colour is irreplaceable. Red means "stop" and green means "go." Traffic lights send this universal message. Likewise, the colours used for a product, web site, business card, or logo cause powerful reactions. Colour Matters!

Basic concepts of colour:

 All colours originate from the three PRIMARY COLOURS
                                    Red     Blue      Yellow 

A colour that is made from mixing two primary colours together is called a SECONDARY COLOUR

Red+Blue         Blue+Yellow           Yellow+Red

= Purple                = Green                    = Orange

·A colour that is made from a mixture of primary and secondary colours together is called a TERTIARY COLOUR

Green+Blue     Orange+Yellow        Purple+Red

= Turquoise      = Tangerine          = Fuschia Pink

A COLOUR WHEEL  helps designers to choose colours to use in their designs. 

Colours that are next to each other on the wheel, for example Pink & Purple, are in HARMONY 

Colours that are opposite each other are CONTRASTING or COMPLIMENTARY colours, for example Blue & Orange.






Explain why the choice of colour is important to the design of a children’s product:
· Most children have a favourite colour
· Children may like different colours
· Young(age) children like bright primary colours
· Gender preferences
· Different colours mean different things
· Fit in with peers so they will like it/want to use it/happy to use it
· one colour may not target all potential buyers
· so parents buy it
· not be teased for having ‘wrong’ colour
· to match with other toys/goods/items
· blue for boys and pink for girls
· identify their own toys
Systems and Structures:

Structures:
When designing structures we often examine the ways that natural resources are assembled and the way they behave under load.
For example, we use the honey comb structure for making internal doors.
Other structures can be as simple as cross-bracing.

Monocoque structure:
A monocoque structure is an all in one structure which is made from once piece and individual frames. Therefore the structural strength of a monocoque structure comes from the outer casing/shell of the product, which is a singular piece and once piece design.

Systems:
A system is a combination of components, which work together to perform an activity. All systems operate using three main stages: 

INPUT -> PROCESS -> OUTPUT

These systems can be electrical, mechanical and others too. They can also be a mixture.
Energy:
There are two types of energy sources. These are renewable sources and non-renewable sources. A renewable resource is a resource which is replaced naturally and can be used again. A resource of economic value that cannot be readily replaced by natural means on a level equal to its consumption. Most fossil fuels, such as oil, natural gas and coal are considered non-renewable resources in that their use is not sustainable because their formation takes billions of years.

Different sources of energy:

	Renewable
	Non-renewable

	Wind
	Coal

	Solar
	Oil

	Wave
	Natural Gas

	Geothermal
	Nuclear power

	Hydropower
	Wood – If trees are not replanted

	Biomass
	

	Wood – If trees are replanted
	



Impacts of energy use on the environment:

· Acid Rain
· Global Warming/Climate changes
· Deforestation
· Water and Air pollution due to waste materials and greenhouse gas emissions.
· Polar ice caps melting.
· Rising sea levels 
· Changing weather patterns.

Biofuel: Biofuels are fuels produced from plant material. They have some advantages and disadvantages compared to fossil fuels.

	Advantages
	Disadvantages

	Lower cost than fossil fuels
	A lot of land is used for making crops.

	Carbon Neutral
	Crops are used for fuel rather than food, so prices of food may increase.

	Can be made with waste plant material
	High costs to refine biofuels

	Can be set up in third-world countries
	There are not many fuel stations

	Provides jobs for locals
	Utilises a lot of water

	It is renewable
	Not completely carbon neutral as fuel is used in its production.



Hybrid Technology:
A hybrid car is one that uses more than one means of propulsion. At the moment, that means combining a normal petrol or diesel engine with an electric motor. The chief advantages of a hybrid are that it uses less fuel and emits less CO2 than most conventional non-hybrid.







Scientific Principles:

For this specification we must know the importance of scientific principles in common products such as levers, and mechanisms on bicycles.

A lever is a simple machine that makes work easier to do. Examples of simple levers include cutting with scissors, or lifting the lid on a tin of paint with a screwdriver. Levers reduce the force needed to perform these tasks. This is known as mechanical advantage.

Mechanical Advantage: The ratio between the load to be moved and the effort needed. To find the MA of a machine, you can divide the resistance force by the effort force. With a lever, the longer the handle, the less force is needed to be applied. 

Mechanisms in a bicycle:As the brake lever on the bike is pulled the cable moves upwards and forces the brake blocks against the rim of the wheel.











Aerodynamic design and Friction:
Friction: the resistance that one surface or object encounters when moving over another.
In terms of energy production, wind powered generators are not 100% efficient:
· Wind turbines usually operate 75-90% of the time because the wind is not always blowing. Also the turbine needs maintenance and so will have downtime. Moving parts such as gears and moving parts always cause some friction which in turn causes a loss of energy.


Drag: the resistance caused by a gas to the motion of a solid body moving through it.
Due to drag, as a car travels faster the drag increases as more air particles hit a cars body and slowing it down. By making cars more aerodynamic, we can reduce drag, and this means that cars can reach a higher terminal velocity/ top speed.
Health and Safety:
In the UK, standards are regulated by the British Standards Institution (BSI). Products which meet these standards can be marked with the KiteMark.
There are also separate standards for the European Union. If a product meets these, it can be given a CE Mark. The marks show government officials that the product conforms to a standard, which enables it to be legally placed on the market within their country.
[image: Kitemark symbol][image: CE symbol]





Most products come with labels. Labels are used by the manufacturer or designer to communicate with the consumer. They are also used for important information about the product and whether they meet a safe standard.
The importance of labels on products:
· Branding on labels, gives customers recognition/brand loyalty/trust
· Environmental labelling (recycling, energy rating) helps customers to make an informed choice
· Easy for people to understand (avoids use of language)
· Visual impact grabs people’s attention
· Product details can be seen quickly by consumer to inform purchase choice
· Labels provide statutory information such as price, product, materials/ingredients,
· Safety labelling (Kite marks, Lion Marks) to inform and reassure the consumer.
· Labels are important when marketing a product because they show off the good aspects of the product. They also inform the buyer of the ingredients/materials used in the product to help them choose. A label can also be used to display the popular brand name, which in turn may encourage the consumer to purchase the product if it is a brand that they have trust in.
On the other hand, common products are also designed to prevent injury to users. Some examples are explained below:

· The use of lead-free and non-toxic paints on children’s toys prevent poisoning.
· The avoidance of finger traps prevents harm to fingers.
· Guards on electrical tools prevents injuries.
· Safety switched on power tools prevent injury if a machine is out of control
· The lion stamp on eggs allow the consumers to know that their eggs have come from hens that were vaccinated against salmonella.
Design potential and impact of new and emerging technologies:

New materials and technologies create design opportunities, for example:
· Smart materials used in medical opportunities
· Nano technology in production of tennis rackets.
· Microencapsulated dressings
· Photochromic lenses that darken when exposed to UV light. Filter lenses provide UV protection.
· The use of temperature changing crystals when added to a woman’s bra can sense rises in temperature and hence can be used as an early indicator of breast cancer.

Explain how the development of new materials has created innovative design opportunities:
· New materials like shape memory alloys & polymers, can react to external changes. This can be used for medical purposes like braces as well as advancements in robotics.

The use of new techniques in food:
· Ultralow blanching that increases the firmness of canned vegetables and maintains their shelf-life.

The use of new materials and technologies in graphics:
· Biodegradable and recyclable materials in products
· Smart pigments
· Luminescent inks
· New materials like super-elastic spectacles.






Reasons why designs features of a product has changed over time:
· Advances in manufacturing technology.
· Advances in ergonomic design.
· Advances in materials.
· Changes in lifestyle
· Fashions change.
· Product Replacement
· Refreshing/updating
· Consumer demand
· Obsolescence

Reasons why some designs do not change over time:	
· The style of the designs are very influential and have been adopted.
· For example:
· The London underground map is easy to read and can be understood by non-English speaking travellers.
Products that incorporate smart materials:
· Adult drinking mugs
· Disco jewellery / glow in the dark jewellery
· Electric kettle / pans / mugs
· Braces (dental)
· Inks
· Ladies tights / socks
· Pens
· Spectacles / glasses
· Sports clothing / gortex applications
· Sunglasses lenses / Reactolite
· Super elastic spectacles
· T shirt
· Temperature sensors (e.g. thermometer)
· Trainers
· Watches that contain quartz crystals (watch, alarm)
· Memory foam (bed)
· Touch screen
· Oven gloves
· Self-cleaning windows.








Section B: Robin Day

Trend setter chosen: Robin Day
Explain why this trend setter has been so influential. (6 marks) 
USE THE FOLLOWING POINTS TO HELP MEMORISE HIS QUALITIES
· His designs reflected the optimistic, forward-looking mood of the post-war era.
· He was interested in social context of design.
· Designing things that are good quality that most people can afford.
· He aimed to mass-produce low cost seating.
· He felt “good design” is a social force that can enhance people’s environments
· His aim was to make good design available all over the world; at affordable prices for ordinary people.
· He used new technology, sparing use of materials and economical approach to construction, when materials and labour when in short supply.
· He used “metal for strength and lightness, rubber for comfort and efficiency, wood for touch and appearance. 
· He was concerned with every technical and ergonomic detail.
· His approach to design was always very direct and hands-on.
· He shed away from showiness and opulence.
· His aim was to solve practical problems in most rigorous, efficient and cost effective way.
· He said a good design must fulfil its purpose well, be soundly constructed and should express in its design this purpose and construction.
· He said things should be made because they are and with regard to the limited resources of the planet, so they should be re-usable and long lasting.

Explain why this trend setter has been so influential. (6 marks) 
THE FOLLOWING IS AN EXAMPLE ANSWER
Robin day was optimistic, and had a forward looking mood of the post-war era. Not only was he interested in designing things of good quality, but he wanted to design products that “ordinary” people could afford. His way of achieving this was by using a new technology at that time; Injection Moulding. Robin Day can be associated with injection moulding and the new era of manufacturing during the 1960’s. Despite the fact that his products were very simple, Robin day constantly used metal for strength and lightness, rubber for comfort and efficiency and wood for touch and appearance in his designs. He was also concerned about ergonomic detail. Since labour workers and levels of resources were low after the war, Robin Day was interested in good designs that were made with regards to the limited resources of the planet, so they should be re-usable and long lasting. He used new technology, one that was unfamiliar to him, yet he produced simple yet well-known designs. He also wanted designs that were easy and efficient to make, and so reduce the price of production. Therefore, Robin Day was a promoter of sustainability in design. His great design philosophy and interest in the social context of design helped him achieve the OBE from the Queen, the Minerva Medal from the chartered society of designers, and many more. Consequently, Robin day has been an influential designer who has made products that are still in production today. 

Iconic Product Chosen: Polypropylene Stacking Chair
Give two reasons why the product you have chosen has been so influential. (4 Marks)
1. The chair is made by injection moulding. Injection moulding allows the seat to be produced in a short matter of time. The seat is also made of less than 10 separate pieces and this means a reduction in the usage of materials and the need for labour. This also means that the cost of production is reduced as the cost of materials and labour fees are reduced. The chair set new standards. Older plywood stackable chairs were expensive and heavy. This chair influenced designers like Verner Panton to produce the Panton Chair, in terms of its simplicity and low cost.
2. The durability and functional qualities meant that this chair has been used in various different places. The rolled-over edge, which was not seen before, added onto the chair provides structural stability and prevents the seat from flexing. This has made it suitable for schools and it was and still is a big seller. It has also been used in football stadiums and remarkably even in a canoe. The ability that it could also stack made it perfect for schools and was also influential to Verner Panton.


Question 5: design task

For the four specification points use USER, FUNCTION, MATERIALS AND SUSTAINABLITY.

For the design pages, first do three designs, then develop two and then join them up to one final design.

Features to include in your designs in the style of Robin Day:
· Rolled–over edge for structural stability.
· Holes for ventilation and drainage.
· Singular piece design
· Metal for strength and lightness, rubber for comfort and efficiency and wood for touch and appearance.
· Designs that could be made by injection moulding.
· Designs that are cheap to produce.
· Designs made for ‘ordinary’ people.
· Designs that are sustainable and are made with regards to the Earth’s limited resources.
· Designs that can be manufactured easily in different countries. This would reduce transport costs.
· Easy to carry.
· Can be stacked
· A different range of colours.
· It should use modernist materials and made with a modernist style.
· It should be durable, comfortable and ergonomic.

USE THIS WEBSITE IF YOU WANT TO KNOW MORE OF ROBIN DAY
http://www.technologystudent.com/prddes1/robinday1.html

The Polypropylene Chair: 1963
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