
Engineering L2 – Minimising Waste
1 of 20 - Welcome
Welcome to this session on minimising waste.

By the end of this session, you will:
· Understand the four ‘Rs’ of minimising waste, reducing, reusing, recycling and recovery
· Know the seven areas where waste occurs
· Explain some of the advantages and disadvantages of different waste minimisation techniques
· Understand how energy can be recovered from waste


2 of 20 - Minimising waste
Waste products are often a necessary part of the manufacturing process, however they are also undesirable. Too much waste has negative impacts on the environment, time management, budgets and ultimately on profits. 

There are many reasons to want to generate less waste as a business. This could be to reduce environmental impact, to make production more efficient or to reduce costs spent on responsibly disposing of waste. 

There are four main ways that a business can minimise the waste that they have to dispose of. 

These are:
· Reducing
· Reusing
· Recycling
· Recovery

3 of 20 – Seven areas of waste
Waste can be understood as anything that does not add value to a product for the customer. In getting the product to the customer, there are seven main areas where waste occurs. All of them affect the environment and the profitability of a company, as customers are not prepared to pay for costs arising from them, so they fall to the manufacturer to cover the costs of them.

The seven areas are:

1. Waiting – time when manufacture is not occurring is costing money for no manufacturing outcome
2. Inventory – items held in storage not being used are costing the company money
3. Defects – faulty products cannot be sold or will be returned by customers
4. Overproduction – making more items than necessary creates stock that cannot be sold
5. Transport – moving items increases risk of damage and time taken to complete manufacture
6. Motion – unnecessary motion causes wear and tear on equipment and tires out employees
7. Extra processing – providing unwanted or unnecessary features takes extra time and costs money
4 of 20 – Reducing waste
Reducing waste means preventing waste from being created in the first place. This is probably the most important aspect of minimising waste, as reducing the amount of waste that is produced means that it does not have to be disposed of at the end of the manufacturing process. 
Waste arising in production processes can also have a significant effect on profitability, not just the environment. The challenge is to reduce this waste without undermining the effectiveness of the process. Some typical problems include the excessive consumption of energy or raw materials, losses in the production process itself, rejection at the inspection stage, and failure when the customer is using the end product. 
Organisations need to consider reducing the amount of materials and energy they use to manufacture products. Examples could include making products smaller or exploring different ways of sharing content, such as digital formats instead of physical products. 
5 of 20 – Identifying where waste occurs
To identify where waste occurs in manufacturing, a business must have a detailed understanding of the process. 
This could be achieved by requiring a production manager to produce a flowchart of the operation. The process can then be discussed with other relevant employees to get their feedback about where waste occurs and what could be done to reduce it. 
This broad-brush approach will help employees to focus on the most important areas, with more detailed analysis following later if necessary. 
6 of 20 - Ways to reduce waste
Common things you might do to improve the efficiency of production processes and reduce waste include:
· Reusing water in cooling systems
· Regularly checking that equipment is correctly calibrated
· Reducing unnecessary stoppages in a production line
· Upgrading or replacing old equipment
· Minimising spills or leaks
· Using sealed systems
7 of 20 - Reusing to avoid waste
Reuse of products is probably the next most important consideration after reducing material. This is because if you can reuse waste material then it will no longer be considered waste. This will reduce costs of disposal and materials or products can be put to further good use. Examples include giving unwanted clothes to charity shops or stripping an old bicycle down and reusing its parts for another bicycle.

Some non-profit organisations collect electronic equipment including computers and printers, either for reuse or for de-manufacture and recycling. Recipients pay nothing for the equipment or buy it at a heavily discounted rate. Developing countries benefit most from these schemes, but recipients also include UK community groups.

Other organisations exist to encourage or facilitate people and organisations to donate, sell cheaply or exchange unwanted goods. Examples include Gumtree, Furniture Reuse Network and Freecycle.
8 of 20 - Reusing or donating electronic equipment
When considering donating equipment such as computers, tablets or smartphones, appropriate security measures need to be in place to prevent unauthorised access of any personal data you have previously stored on the device. This is a legal requirement under the General Data Protection Regulations. Reformatting the hard drive is not sufficient to permanently destroy all data, so organisations should consider consulting cyber security professionals to assist them.

It is possible to reuse many electrical components, or donate them to people who can. 

Watch this video to learn more about reusing useful parts from old electronics.
9 of 20 - Recycling
Sometimes products and materials can’t be reused. In those cases, the next best thing is to see if they can be recycled. 

Recycling keeps raw materials in the system and slows down the depletion of the earth’s resources, such as fossil fuels and trees. If we can keep recycling products then we will cut the amount of materials going to landfill, whilst also reducing the need to extract gas, coal and oil.
10 of 20 - Advantages of recycling
There are many advantages to recycling unwanted materials. These include:

Protecting the environment:
Recycling helps in protecting the environment in the most balanced way. While trees are cut down continually, recycled paper made from certain trees is re-used repeatedly to minimise deforestation. 

Reducing energy consumption:
A large amount of energy is consumed by processing raw materials at the time of manufacture. Recycling helps to minimise energy consumption, which is crucial for massive production, such as mining or refining. This also makes the production process very cost-effective and beneficial for manufacturers.

Reducing pollution:
Industrial waste is the main source of all types of modern pollution. Recycling of industrial products such as cans, chemicals, and plastics helps to cut down pollution levels considerably. This is because these materials are re-used instead of throwing them away irresponsibly.
11 of 20 - Disadvantages of recycling
There are also some disadvantages to recycling unwanted materials. These include:

· Recycling facilities and associated costs are expensive
· Recycling sites are unsightly and often unhygienic
· Products made of recycled materials are not always as durable
· Recycling materials consumes energy too
12 of 20 - Examples of recycling
Many different products can be recycled. Some examples of products and materials that can be partially or wholly recycled are:

· Mobile phones
· Cars
· Paper and cardboard
· Tyres
· Batteries
· Clothing

A common type of recycling is single stream recycling. This is when a homeowner or business collects multiple different types of recyclable materials together in a single bin or box. These materials are then taken to a single stream recycling plant where the materials are sorted and sent to other facilities to be recycled. Watch this video to learn more about single stream recycling.
13 of 20 - Waste recovery
After we have reduced, reused and recycled as much as possible, some of the rubbish left can be used to generate heat and power. Modern technology allows us to treat waste using thermal and non-thermal processes to produce heat, gas, oil or electricity.

This is known as waste recovery.

By recovering the leftover energy in the rubbish, we are helping to reduce the amount of waste we send to landfill.

There are many ways to recover energy from rubbish.
14 of 20 - Methods of waste recovery
There are many ways to recovery energy from waste. 

Some of the more common include: 
· Biofuel production – turning waste oils and fats into fuels for cars, planes and machinery
· Anerobic digestion – microorganisms breaking down organic materials without using oxygen
· Gasification – converting biomass into gases without burning it
· Pyrolysis – thermal decomposition of material at high temperatures in an inert atmosphere
· Incineration – burning waste materials to produce heat that can be used for other things
· Methane recovery – extracting landfill gases to be processed so it can be used as fuel
· Composting – breaking down food waste and organic materials with heat and microbes to make fertile soil
15 of 20 - Incinerating waste
Incineration happens in a waste-to-energy process plant. Waste is brought into the plant in lorries or trains, and the waste is incinerated to make heat that is used to turn water into steam, which spins turbines and creates electricity.

The process creates some waste products of its own, which are handled in different ways. The ‘bottom ash’ is the solid waste that does not burn. Of this, leftover metal is recycled, whilst sand and rocks are used in building materials. Waste gases are cleaned, with fly ash removed by an electrostatic filter so that the gas leaving the process at the end is mostly steam. Any waste water is reused by the system. 

Learn more about this process by watching this video.
16 of 20 - Question 1
Complete the sentence.

Reducing waste means…?

a) Compacting waste into blocks for stacking
b) Preventing waste from being created in the first place
c) Making less waste products
d) Making smaller products

The correct answer is b, reducing waste means preventing waste from being created in the first place.
17 of 20 - Question 2
Indicate if the following statements are true or false.

a) Reused products or materials are still considered to be waste. 
b) Reusing products is more expensive than manufacturing new ones. 
c) Reusing products is not just good for developing countries, but for the UK as well. 

The correct answers are: a and b are false, c is true.
18 of 20 - Question 3
Which of the following is NOT a disadvantage of recycling waste? 

a) Facilities and associated costs are expensive
b) Recycling sites are unsightly and often unhygienic
c) Products made of recycled materials are not always as durable
d) Recycled products are never cheaper than new ones

The correct answer is d, Recycled products are sometimes cheaper and sometimes more expensive than new ones.
19 of 20 - Question 4
Match the types of energy recovery to their descriptions.

	Energy recovery
	Description

	Biofuel production
	Extracting landfill gases to be processed so it can be used as fuel

	Anerobic digestion
	Breaking down food waste and organic materials with heat and microbes to make fertile soil

	Pyrolysis
	Turning waste oils and fats into fuels for cars, planes and machinery

	Methane recovery
	Microorganisms breaking down organic materials without using oxygen

	Composting
	Thermal decomposition of material at high temperatures in an inert atmosphere



The correct answers are:
	Energy recovery
	Description

	Biofuel production
	Turning waste oils and fats into fuels for cars, planes and machinery

	Anerobic digestion
	Microorganisms breaking down organic materials without using oxygen

	Pyrolysis
	Thermal decomposition of material at high temperatures in an inert atmosphere

	Methane recovery
	Extracting landfill gases to be processed so it can be used as fuel

	Composting
	Breaking down food waste and organic materials with heat and microbes to make fertile soil



20 of 20 – End
Well done. You have completed this session on minimising waste.

You should now be able to:
· Understand the four ‘Rs’ of minimising waste, reducing, reusing, recycling and recovery
· Know the seven areas where waste occurs
· Explain some of the advantages and disadvantages of different waste minimisation techniques
· Understand how energy can be recovered from waste

If you are unsure or have any questions about any of these topics, make a note and speak to your tutor for more help.

