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	Heating Effect of Infra-red

	
	
	

	Consider the heating effects of infrared energy and how this is used in a range of products



	Subject(s):  Science, Design & Technology, Mathematics
Approx. time: 60 mins
	
	Key words / Topics: 

· product 

· marketing pitch
· user group
· team work
· brand

	
	
	

	Suggested Learning Outcomes
	
	

	· To understand how light and infrared travels as a wave

· To understand the electromagnetic spectrum and its applications

· To understand convection

· To understand the link between frequency and wavelength

	

	Introduction
	
	

	The ‘Time for a game’ scheme of work provides an electronics systems context for students to explore infrared technologies. The activity allows students to investigate the technology used in the Nintendo Wii, exploring infrared communication. They can then apply this knowledge and understanding into the design of an interactive ‘tag’ game. Critical thinking and independent investigation skills will be developed throughout. These activities will also develop a greater understanding of communication methods and technologies and allow the students to diversify their thinking in relation to this area of science and technology.



	Purpose

	In this activity, students will consider the heating effects of infrared energy and how this is used in a range of products.

This can be effectively taught within systems and control or electronic products approaches within design and technology (in particular through product analysis), or through science with an emphasis on energy, electricity and forces.



	
	
	

	Activity
	
	Teacher notes

	Ask the students to discuss how energy is seen in the home.

Ask the students which colour they most associate with the heat they see.

Then ask the students, in pairs, to discuss these questions and prepare a response:

· What does most energy end up as? (All energy eventually ends up as heat and is lost to space)
· Why will an aerial heat up as the TV is on?
· Why do most electrical appliances, such as a PC, require cooling fans?

Show the students the ‘Cooking Devices’ (Presentation). Ask them to identify the different kinds of energy these devices use to heat food.

Show students a range of devices that all emit infrared. These could include the following:

· Toasters

· Thermal heaters

· Infrared mouse

· Kettles (with heating elements)

· Remote controls

Working in pairs, the students need to design and set up a simple experiment to measure the heating effect of the above devices. Ways to measure the effect could include:

· Devices placed at the same distance from a small volume of water or a thermometer wrapped in tin foil to see how their use alters the temperature. Great care would have to be taken to ensure that the water is a safe distance from the electrical device

· A similar effect could be recorded by weighing an ice cube before and after use and linking this to how much ice has melted.

Results and conclusion:

Students carry out their test and fill in the Results Table (Worksheet). They should then compare their results for different appliances and produce a written account of how the devices have altered the temperature and why. 

The written accounts should then be used to support a class discussion. This could be guided using the following questions:

· Is there a difference in the energy levels given off by the different devices?
· How does the amount of infrared produced correlate to temperature? 
· How does the heat produced relate to the function of the device?
· How the particle behaviour is altered upon heating (keywords they could use are vibrate, movement, bonds, collision). 


	
	The emphasis here should be placed on ‘seen’. Possible answers should include (gas) flames, steam, red electric elements and light from bulbs.

Students need to produce a quick list of examples.

Highlight that infrared energy, as well as being a communication wave, is also used as a heat source.

The students should correlate that the more the appliance heats the source in the same period of time, the more energy is being given off and converted from electrical energy. Students can feel the heat produced, however, by placing the mouse on their skin for a period of time and then look at why the thermometer did not change. This is a link to Sc1 skills as the equipment is not sensitive enough to change, so if they repeated the experiment again they could use a sensitive digital thermometer that measured to decimal places.

Students should notice a massive difference and that the communicative devices offer no significant change to the control.

This can explain why water evaporates and boils in a kettle and microwave, or why toast browns in a toaster

	
	
	

	Differentiation
	
	

	Basic
	
	Extension

	The test to be carried out could be specified and explained. This will also limit the range of investigations carried out and the potential scope of answers.
	
	Students could also create particle diagrams as part of their observations and conclusions.

	
	
	

	Resources
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	· Projector/Whiteboard

· A range of devices that all emit infrared, such as:

· Toasters

· Thermal heaters

· Infrared mouse

· Kettles (with heating elements)

· Remote controls

· Resources for the heating tests (e.g. thermometers, ice and scales etc.)
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 Cooking Devices (Presentation)
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 Results Table (Worksheet)

	
	
	

	Related activities (to build a full lesson)
	
	

	Starters (Options)

· FILM: Wii

Main (Options)

· ACTIVITY: Make an infrared game
· ACTIVITY: Electromagnetic Spectrum

· ACTIVITY: Mobile Phones and Health


	Extension (Options)
· ACTIVITY: Heating Effect of Infrared
· ACTIVITY: Binary numbers
Plenary

· Opportunities within activity for presentations, peer/self-assessment

· Reflection on Objectives and PLTS skills used

	
	
	


	The Engineering Context    [image: image6.png]




	· The story Wii

· How it works? The Concept
· Who makes it work? Rob O'Reilly 
· Who makes it work? Harvey Weinberg

· Who makes it work? Lee Graves

· Who makes it work? Osman Idris


	
	
	


	Curriculum links and PLTS

	England

Science 

· KS3 2a, 2c, 2d, 2e, 3b, 3c, 3d, 24b, 25b, 40a 
Design & Technology 

· KS3 3d

Mathematics

>      KS3 1a, 1g, 2d, 3a, 3b, 4d, 4l, 9b 
 
	Northern Ireland

Technology & Design

(Objective 1) Developing pupils as Individuals

· Respond to a personal design challenge in relation to their own lifestyle

(Objective 2) Developing pupils as Contributors to Society

· Explore technical inventions and designs that have met a social need cost-effectively

· Cultural understanding

Learning Outcomes

· Research and manage information effectively to investigate design issues, using Mathematics and ICT where appropriate

· Work effectively with others

· Demonstrate self-management by working systematically, persisting with tasks, evaluating and improving own performance

· Communicate effectively in oral, visual (including graphic), written, mathematical and ICT formats showing clear awareness of audience and purpose

	Scotland

Technologies

· TCH 3-01a, TCH 3-08a
	Wales

Design & Technology

· 5.2

	GCSE D&T

AQA D&T

· 3.3.1

Edexcel D&T

· 1.2.2e, 1.15.1b, d, e
Eduqas D&T

· 2.2 Core: 2

OCR D&T

· 2.1a vii, 6.4a i
	GCSE Engineering

AQA Engineering

· 3.6

	GCSE Science
AQA Combined Science Trilogy

· 6.6.2.1, 6.6.2.4
AQA Combined Science: Synergy

· 4.1.4.3
Edexcel Combined Science

· Physics: 5.10, 5.21b, 5.22c
Eduqas Combined Science

· 2.3: 6.1c, 6.2c
OCR Gateway Science: Combined Science A

· P4.2d, 4.2g, 4.2i
OCR 21st Century Science: Combined Science B

· P1.1: 1, 7e, 9
	GCSE Physics
AQA Physics
· 4.6.2.1, 4.6.2.4, 4.6.3.1
Edexcel Physics
· 5.10, 5.21b, 5.22c
Eduqas Physics
· 6.1c, 6.2c
OCR Gateway Science: Physics A
· P5.2d, 5.2g, 5.2i
OCR 21st Century Science: Physics B

· P1.1: 1, 7e, 9

	
	
	

	Personal, learning & thinking skills (PLTS)

	· Independent enquirer
· Reflective learner
· Team worker

· Creative thinker

	
	




