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Heat transfer in everyday life
Credits: 4
	Achievement 
	Achievement with Merit 
	Achievement with Excellence 

	Investigate the implication of heat in everyday life. 
	Investigate in depth the implication of heat in everyday life. 
	Investigate comprehensively the implication of heat in everyday life. 


Nayland College 2014
Student Instruction Sheet
Introduction 

This assessment is in three parts. It will take place over 5 class periods. At the end of each period you will hand in the work you have done. It will be returned to you at the start of the next period. The last period (Task Three) will be a formal, in class assessment where you can use the information from Task One and two (in this booklet) to complete the question provided.

Task One
A hire car company noticed that when left out in the sun, some cars were hotter inside than others. The only difference between the identical models of car was their colour.

In Task One you will find out and explain what effect the colour of the paint has on the heat transfer and therefore temperature of an object. You will gather data in groups of up to 3. 
Task Two

You will research other aspects of heat transfer in a car (2 periods). 
Task Three

Using your experimental results and / or your research, you will write a report that describes your findings and relates them to a different context (i.e. NOT cars). This will be under test conditions.
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Task One:   Gather primary data
Your teacher will supply you with a set of coloured panels, (black, white, grey, blue, red) infrared thermometers (needs to be conducted on a sunny day outdoors).

In a group of up to 3, PLAN, SET UP and CARRY OUT an experiment that tests the HEAT properties of the different coloured panels. You will be judged on the results you get and the way that you interpret them in the report, not the method you use to gather the data. Your data should allow you to answer the following: 
· Compare the ability of different colours to absorb / reflect heat. 

· Be able to say how the colour of paint could then influence the temperature inside a car.

Record your data in an organised way, putting the results in the table provided. Collect results from four other groups. Average the five sets of results ofr each colour.
Graph the averages of your results in a bar graph on the graph axes provided.
Make an appropriate conclusion.
Task Two:   Gather secondary data
ON YOUR OWN, collect relevant information on other ways to keep a car cool from a range of sources. This could mean (but is not limited to) internet sites, books, encyclopaedias, magazine articles, personal communications etc. Collect enough information to allow you to explain and discuss the links between heat sources, heat movement, car comfort, scientific theory, and the results of your experiment, using appropriate scientific vocabulary and in the context of car design as shown in the photographs.
This information must be collected in writing in this booklet.
Some information is provided to help you decide what you need to look at later in this booklet.
Task Three:   Write a report (THIS IS AN OPEN BOOK TEST – you can bring in these sheets)
On your own, use your research to write a report that shows what you learnt about heat. Remember to make links to the 3 ways in which heat is transferred (hint:  look back in your class notes to remember these 3 ways). You will be required to:
· give a description of how you could keep an item cool or warm (you will be given a context to explain which WON’T be cars, but you can use your car research to help you)
· give a description of how the physical properties of materials (if used) affect their ability to insulate (prevent heat loss / gain); 

· linking the data you have gathered to scientific theory, for example, providing scientific reasons why one colour was a more efficient at reducing the temperature of an area
· discuss the different methods by which heat is transferred and how they relate to the given context
Controlling the temperature in cars: Task 1

Aim: To investigate how different coloured pieces of metal heat up in sunlight
Variables:
Things I kept the same (Controlled variables)

	

	

	

	


What I measured (Dependent variable)

	


What was changed (Independent variable)
	


Method (include diagram):
Results:
Collated data from your own and four other groups’ data:


	
	Change in temperature of each colour in 10 mins (°C)

	Colour
	1
	2
	3
	4
	5
	AVERAGE

	Red
	
	
	
	
	
	

	Blue
	
	
	
	
	
	

	Black
	
	
	
	
	
	

	White
	
	
	
	
	
	

	Grey
	
	
	
	
	
	


Graph:
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Conclusion
	

	

	


Controlling the temperature in cars: Task 2

For the pictures below, explain how each feature will help to control the temperature of a car. You should gather information from a number of sources including your course work and the internet.
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1. Windscreen reflector.
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	Key words
	In your own words

	
	


2.  Open Sunroof
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	Key words
	In your own words

	
	


3.  Insulated roof liner



	Key words
	In your own words

	
	


4. Reflective metal sheet



	Key words
	In your own words

	
	


5.  Insulated under bonnet



Additional information:

Note:  The Wikipedia references are detailed and may contain more information than you need. Consult your teacher for guidance.

How much hotter is a black car than a white car in the sun? Discussion

http://www.tom-morrow-land.com/tests/housetemp/index.htm
Thermal insulation - Wikipedia

http://en.wikipedia.org/wiki/Thermal_insulation
Thermal conduction - Wikipedia

http://en.wikipedia.org/wiki/Thermal_conduction
Convection - Wikipedia

http://en.wikipedia.org/wiki/Convection
Koolmat – commercial product for protecting car components against heat from engine

http://www.koolmat.com/
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