Engineering L2
– New Technologies
1 of 16 – Welcome
Welcome to this session on new technologies.
By the end of this session, you will be able to:
· Name a number of new technologies
· Explain the advantages and disadvantages of various new technologies
· Name some applications of these new technologies
2 of 16 – New technology
Engineers are constantly developing new technologies that can be applied in manufacturing new products. These developments allow us to improve communications, produce and use fuel more efficiently, advance computer technology and much more. 
Many years of research and development has gone into many of the technologies that underpin the functions of our daily lives that we take for granted. Without these advances, we wouldn’t be able to use the internet, power our homes or drive our cars. 
In this session we will look at a range of technological advancements that allow our modern lifestyles to exist. 
3 of 16 – Optical fibres
Optical fibres are used in a variety of industries, although their greatest success has undoubtedly been in the communication sector. Originally considered to be too expensive for practical applications, optical fibres have since revolutionised the infrastructure of telephone networks.
They have two advantages over original copper wire:
· The ability to transmit data at higher speed
· The ability to transmit data with lower rates of transmission errors
Optical fibres work using principles of light reflection and refraction. The light travels down the central glass core of the cable, bouncing back and forth off the sides as it goes. 
Click here to watch this video to see an experiment showing you how optical fibres work.



4 of 16 – Advantages and disadvantages of optical fibres
There are many advantages to using optical fibres, particularly in communication. They include:
· Relatively cheap
· Lightweight and small
· Less signal degradation than copper wire
· Light signals do not interfere with each other within the cable
· Lasts a long time
There are also some potential drawbacks to optical fibres. They include:
· Repeaters are needed to boost signal over long distances
· Optical fibres can be fragile if not shielded well enough
5 of 16 – Hydrogen fuel cells
Hydrogen is a versatile energy carrier that can be used to power most devices. The key to making this happen is the hydrogen fuel cell and an energy conversion device that captures and uses the power of hydrogen efficiently.
Fuel cells directly convert the chemical energy in the hydrogen to electricity, with pure water and useful heat as the only waste materials. They operate very quietly and are very efficient, typically two to three times more efficient than traditional technology. Fewer moving parts means very simple construction and therefore mass production costs are low.
6 of 16 – How hydrogen fuel cells work
A fuel cell uses a chemical reaction to create electrical energy directly from the chemicals contained within the cell. Typically they are very efficient at doing this, around 80%. 
The hydrogen fuel cell carries out a controlled reaction converting hydrogen into water by combining it with oxygen. This means that the only waste product of the reaction is water. 
Click here to watch this video to find out more about how a hydrogen fuel cell works. 
7 of 16 – Problems with hydrogen fuel cells
Although there are many positive attributes of hydrogen fuel cells there are also some problems with them that mean they cannot be used in all situations. 
· Hydrogen can be very explosive if it is ignited, this makes it dangerous if not properly controlled
· Hydrogen temperature needs to be regulated to maximise the cell’s output
· Leaking hydrogen can have negative environmental impacts
· Storing hydrogen is complicated and expensive



8 of 16 – Surface nanotechnologies
The use and control of tiny matter is called nanotechnology and the tiny matter is referred to as nanoparticles which are measured in nanometres (nm). Nanoparticles of a material show different properties compared to larger particles of the same material. 
Forces of attraction between surfaces can appear to be weak on a larger scale, but on a nanoscale they are strong. One reason for this is the surface area to volume ratio; lots of smaller particles will have a much larger surface area than one large particle of the same total volume.
There are some concerns that nanoparticles may be toxic to people, as they may be able to enter the brain from the bloodstream and cause harm.
9 of 16 – Telematics
Telematics is a combination of telecommunications and information communication technology (ICT). Most people know it as GPS or global positioning systems.
Telematics have improved the efficiency of many organisations, particularly when used in vehicles as it provides an opportunity to monitor their position and movement. This allows companies access to more efficient route planning and transport, to track the cargo and shipment and to monitor the movement of resources across the globe.
Here are some of the ways telematics is useful for businesses.
· Track vehicles
· Plan routes
· Manage fuel consumption
· Schedule maintenance efficiently
· Protect vehicles from theft
10 of 16 – Blended wing bodies
As rising fuel costs and pressure to cut emissions drive most of the aerospace industry to seek even small improvements in aircraft efficiency, the development of blended wing bodies has seen fuel consumption reduced by up to a third.
This hybrid design blends the wings of a conventional aircraft into a wide, tailless aircraft body with no clear dividing line between the wings and the body. With the airframe as smooth as possible, this reduces turbulent airflow, reducing drag. Combined with the use of lightweight composite materials, this improves the fuel efficiency of the aircraft.
Click here to watch this video from Boeing discussing the development of the blended wing body aircraft.




11 of 16 – Bionics
Bionics is the science of applying electronic principles and devices, such as computers and miniaturised circuits, to solve medical problems. It involves learning from nature and combining that knowledge with advances in technology. Sometimes it means deliberately developing technology to mimic behaviour or abilities found in nature.
An example is the development of artificial pacemakers to correct abnormal heart rhythms, or the development of prosthetic limbs using a Bluetooth connection and specially enabled software to control limb movement. 
Although bionic technology may sound like science fiction is it a very real discipline with many current applications in the medical sector. Using technology to assist in diagnosis and treatment can allow medical staff to learn more about the human body and help injured and sick patients in lots of ways. 
12 of 16 – Question 1
Indicate if the following statements about optical fibres are true or false. 
1. Optical fibres are able to transmit data at higher speed than copper cable. 
2. Data travels through optical fibres as electrical signals. 
3. Repeaters are needed to boost signal in optical fibres over long distances. 
Answers:
1. True
2. False
3. True
13 of 16 – Question 2
What is the waste product from a hydrogen fuel cell?
a) Hydrogen
b) Water
c) Oxygen
d) Carbon dioxide
Answer:
The waste product from a hydrogen fuel cell is water.




14 of 16 – Question 3
Telematics rely on what to work?
a) Nanotechnology
b) Satellites
c) Cables
d) Copper wire
Answer:
Telematics rely on satellites to work.
15 of 16 – Question 4
What is bionics?
a) The application of technology into chemical processes to develop fuel.
b) The science of applying electronic principles and devices to solve medical problems.
c) The science of applied biology to solve medical problems.
d) [bookmark: _GoBack]The application of technology to aeronautical products.
Answer:
Bionics is the science of applying electronic principles and devices to solve medical problems. 
16 of 16 – End
Well done. You have completed this session on new technologies.
You should now be able to:
· Name a number of new technologies
· Explain the advantages and disadvantages of various new technologies
· Name some applications of these new technologies
If you have any questions about anything covered in this session, speak to your tutor for more help.






