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Specification: 


Sometimes we want to transfer heat effectively from one place to another. At other times we want to reduce the rate of heat loss as much as we can. To be able to do either of these things we need to know how heat is transferred and which methods of heat transfer are most important in particular cases.








All of the material for this topic is covered in Chapter 9 of the students’ book.


Much of this topic is now in Key Stage 3 of the National Curriculum.  A starting point activity could be used to assess the students’ prior knowledge and then you may find that several sections can be covered by quick revision. The chapter covers both the principles of thermal transfer and numerous examples of uses and applications, with the possibility of an investigation at the end.


An understanding of the vacuum flask is not strictly required by the specification but it can identify thorough understanding of the processes of thermal energy transfer.


The Physics at work section allows the students to show their understanding of some applications of thermal energy transfer and its control. 





Common Misconceptions:


Students may use the phrase ‘heat rises’ but they are confusing the movement of thermal energy with the movement of material in convection currents. �The students should be encouraged to use the phrase ‘hot air rises’ or ‘hot fluids rise’ and understand this in terms of expansion and change of density.


Many students will know that black/matt materials heat up quickly but may not understand that they cool quickly too, because they are good emitters.





Introduction to the 3 methods of thermal 	p. 40�transfer


Experiments 9.1, 9.2


A simple model for each method








Conduction, Experiment 9.3 	p. 41


All metals are good conductors     � INCLUDEPICTURE ":::Word Icons:BMP Icons:Computer Icon.bmp" \* MERGEFORMAT ���


Explanation: effect of free electrons


Most liquids are poor conductors (Expt 9.4)     � INCLUDEPICTURE ":::Word Icons:BMP Icons:Computer Icon.bmp" \* MERGEFORMAT ���








Insulators, Experiment 9.5 	p. 42


All gases are poor conductors


Air as an insulator (in clothes, fur, feathers, �pipe-lagging, etc.)


Keeping a house warm     � INCLUDEPICTURE ":::Word Icons:BMP Icons:Bulb Icon.bmp" \* MERGEFORMAT ���


Loft and wall insulation, double-glazing


( Investigation sheets (3)     � INCLUDEPICTURE ":::Word Icons:BMP Icons:Computer Icon.bmp" \* MERGEFORMAT ���


( Practice Sheet











Convection, Experiment 9.6 	p. 44


Convection currents, change of density


Convection currents in car engines, domestic �hot-water systems, chimneys (Expt 9.7), �rooms (Expt 9.8), winds (from sea and land), and hot-air balloons     � INCLUDEPICTURE ":::Word Icons:BMP Icons:Computer Icon.bmp" \* MERGEFORMAT ���











Radiation 	p. 46


Hotter objects radiate more energy


Effect of surface on emission (Expt 9.9)      � INCLUDEPICTURE ":::Word Icons:BMP Icons:Computer Icon.bmp" \* MERGEFORMAT ���


( Investigation Sheet     � INCLUDEPICTURE ":::Word Icons:BMP Icons:Computer Icon.bmp" \* MERGEFORMAT ���


Examples (polished kettles, marathon blankets, etc.)


Effect of surface on absorption (Expt 9.10)    � INCLUDEPICTURE ":::Word Icons:BMP Icons:Computer Icon.bmp" \* MERGEFORMAT ���


( Investigation Sheet     � INCLUDEPICTURE ":::Word Icons:BMP Icons:Computer Icon.bmp" \* MERGEFORMAT ���


Examples (fire-fighting suits, white houses, etc.)








Infra-red radiation (see also pages 50, 211, 213)


Solar oven (Expt 9.11);  Greenhouse Effect   � INCLUDEPICTURE ":::Word Icons:BMP Icons:Computer Icon.bmp" \* MERGEFORMAT ���








The vacuum flask    ( Help Sheet     � INCLUDEPICTURE ":::Word Icons:BMP Icons:Computer Icon.bmp" \* MERGEFORMAT ��� 	p. 49


( Investigation Sheet     � INCLUDEPICTURE ":::Word Icons:BMP Icons:Computer Icon.bmp" \* MERGEFORMAT ���








Physics at work : 	p. 50


Solar heating, Thermography


Keeping warm











Thermal energy (heat) transfer











Codes used on the Maps:


	(	Help Sheet or Extension Sheet available


	� INCLUDEPICTURE ":::Word Icons:BMP Icons:Computer Icon.bmp" \* MERGEFORMAT ���	Opportunity for using ICT (see page 15)


	� INCLUDEPICTURE ":::Word Icons:BMP Icons:Bulb Icon.bmp" \* MERGEFORMAT ���	Opportunity to discuss how scientific ideas 


		have changed over time (see page 12)


	� INCLUDEPICTURE ":::Word Icons:BMP Icons:Key Icon.bmp" \* MERGEFORMAT ���	Opportunity to develop Key Skills (page 14)
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