	Dangerous cold - Worksheet
	3



[image: image1.jpg]



[image: image15.jpg]ELECTRICAL

ENERGY .

LIGHT

v sug

HEATENERGY
i

uHT
e
[ENERGY 0%



Worksheet for task 1

Worksheet 1.1: Introducing Flow

Activity 1 

Look at the four pictures below. They show situations where something is moving from one place to another, or flowing. 
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	What is flowing in each case? 

	
	
	
	


Activity 2 

In which of these situations do you think the flow is fastest? And which is the slowest? 

……………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………

What reasons can you give to support your answer?

……………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………

Worksheets for task 2

Worksheet 2.1: Water flow and heat flow 
Activity 1
 (www.compass-project.eu/applets/#5)

What will happen if the flow in is set at 10 and the flow out at 4? 

Our prediction is: ………………………………………………………………………………………………………………..

When the water reaches a height of 4, your teacher will pause the model. Discuss in pairs how to alter the flow in and out to keep the height at 4 when the model starts running again. If you get this right, the water will be at equilibrium. Make a prediction of how to get to this equilibrium flow.  

Our prediction is: ………………………………………………………………………………………………………………..

Your teacher may agree to test your prediction. Were you right? Did other groups have other ideas? 

Activity 2 – understanding the graphs
Look at the graphs with the computer model. 

What does the slope of the red line mean? 

 ………………………………………………………………………………………………………………..

What could you do to make that red line steeper? 

 ………………………………………………………………………………………………………………..

What is happening in the container when the red line is steeper than the green line?

 ………………………………………………………………………………………………………………..

If the blue line is horizontal, what is happening in the container?

 ………………………………………………………………………………………………………………..

Activity 3 – challenge
What flow rates will completely fill a 200 unit volume container in 40 seconds?

………………………………………………………………………………………………………………..

Are there any other flow rates which will do the same? 

………………………………………………………………………………………………………………..

What is true about all of your different solutions? 

………………………………………………………………………………………………………………..

If the water was heat flowing in and out of a room, what do your different solutions represent?
Worksheet for task 3
Worksheet 3: Exploring the concept of temperature and the flow of heat 

Activity 2- water heating experiment:  Heating a can of water with a candle
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Your task is to predict what will happen to the temperature of water in a metal tin-can, when it is heated by a small candle (see diagram). You are going to measure the temperature at intervals of 1 minute.

	Time from start
	Temperature / °C

	0
	

	1
	

	2
	

	3
	

	4
	

	5
	

	6
	

	7
	

	8
	

	9
	

	10
	


Worksheet for task 4
Worksheet 4: Heat flow in and out of a house

Activity 1 - a warm house cooling down
The research environment www.compass-project.eu/applets/#7 shows the temperature inside and outside a house. Set the inside temperature to 20°C and the outside temperature set at 0°C – and run the model for 20 minutes (according to the graph, not in real time). Then pause the simulation, and:

Predict what will happen in the next 20 minutes, and later on……

………………………………………………………………………………………………………………..

Test your prediction by letting the simulation run for longer.

………………………………………………………………………………………………………………..

Explain the outcome. 

………………………………………………………………………………………………………………..

Activity 2 - changing the starting temperatures
In this activity, the inside temperature should always be set higher than the outside temperature. 

Investigate what happens to the temperature in the house, when you set different initial inside and outside temperatures? Make sure you keep making a record of your investigations
Predict what will happen (e.g. how will it be different this time, if at all?) Sketching a graph would clearly show what you think will happen). (sketch a graph)

Test your prediction. What happens? (draw a line on the graph in a different colour). 

………………………………………………………………………………………………………………..

Explain what actually happens. 

………………………………………………………………………………………………………………..
Explain similarities and differences between the different outcomes. You could make a poster to summarise what you find out. In your explanations try to mention:

· the equilibrium temperature 

· how the rate of change of temperature varies with time

the temperature difference between the inside and outside of the house.

Worksheets for task 5
Worksheet 5.1: Heat flow, temperature differences and temperature change 

Activity 2 - hot, warm and cold water
Place a test tube containing hot water and a test tube containing cold water into a beaker containing warm water. Can you predict the temperature of a mixture of hot and cold water? How precise can you be? 
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Predict how will the temperatures of the hot, warm and cold water change.

The temperature of Tube A will…. …………………………………………………….
The temperature of Tube B will…. …………………………………………………….
The temperature of the water in the beaker will….……………………………… 

Test: What happens? 

………………………………………………………………………………………………………………..

Explain: think about the hot water first. Where does the heat in the water flow to?

………………………………………………………………………………………………………………..

Now think about the cold water? What heat flows into that water? 

………………………………………………………………………………………………………………..

Now think about the warm water. Does heat flow in, out, or both?

………………………………………………………………………………………………………………..

Can you tell a short story about heat, which explains all about how the temperature of the three waters change? 

………………………………………………………………………………………………………………..

Worksheet 5.2
Activity 3 - mixing hot and cold water
Can you predict the temperature of a mixture of hot and cold water? How precise can you be? 
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a) Start by predicting the temperature when you mix equal volumes of water

………………………………………………………………………………………………………………..

b) Extension: Predict what will happen when you mix 2 parts cold water to 1 part hot. 

………………………………………………………………………………………………………………..

How close was your prediction? 

………………………………………………………………………………………………………………..

c) Could you be more precise next time? 

………………………………………………………………………………………………………………..

d) Extension: predict what will happen when you mix 2 parts hot to one part cold.

………………………………………………………………………………………………………………..

Activity 4 - which is hotter?
How do you make a cup of hot chocolate hot? 

………………………………………………………………………………………………………………..

How easy would it be to make a swimming pool as hot as the hot chocolate?

………………………………………………………………………………………………………………..
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	Draw an arrow to show the one with the higher temperature
Draw an arrow to show the one with the more heat
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Worksheet for task 6
Worksheet 6: The effect of heaters and insulation on energy flow and house temperature
You are using another research environment: www.compass-project.eu/applets/#7 in which you can investigate what it takes to keep a house at a comfortable temperature. 
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Start from this setting, and predict – test – explain what will happen (sketch a graph). 

 Challenge; what will happen if you double the number of heat sources? predict – test – explain

Worksheets for task 7
Worksheet 7.1: Controlling the flow of thermal energy

Activity 1 - how to reduce the flow of heat
Put equal quantities of hot water in a vacuum flask and a beaker, and record the temperatures in each container every minute for 15 minutes. Plot the temperatures on a temperature - time graph, using axes like the ones shown here: 

	temperature
	
	
	
	

	(Celsius)
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	time
	(minutes)
	


a) If the starting temperatures are the same, and the amounts of water are the same in the beaker and the flask, what does this tell you about the amount of heat in the beaker and the flask at the start of the experiment? 

………………………………………………………………………………………………………………..

b) What happened to the temperature in each container? 

………………………………………………………………………………………………………………..

c) What happened to the heat in each container? 

………………………………………………………………………………………………………………..

d) WHY does the water in each container behave differently?

………………………………………………………………………………………………………………..

Ice-cold water in beaker and flask

Predict would happen if the experiment was repeated again but this time starting off with icy water at a temperature of 0° Celsius in the beaker and the flask?  

………………………………………………………………………………………………………………..

Sketch graphs to describe how the temperature of the water in each container would change in 15 minutes. 

	temperature
	
	
	
	

	(Celsius)
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	time
	(minutes)
	


Worksheet 7.2: Controlling the flow of thermal energy

Activity 2 - electrical heating – from a filament bulb 
What do you notice when a filament bulb has been on for some time? Can you explain this by talking about the flow of energy?  

………………………………………………………………………………………………………………..

Carefully set up your 12V car light bulb so that the glass part is under the water, but the metal part is not. Do not turn it on until your teacher has agreed that you are ready. 

When the bulb is switched on, electrical energy will flow into it from the power supply. Where will that energy flow to? 

………………………………………………………………………………………………………………..

Predict what will happen to the temperature of the water, if you leave the bulb on for 15 minutes. 

………………………………………………………………………………………………………………..


[image: image11.wmf]
Plot how the temperature of the water changes after you switch the bulb on: 

	temperature
	
	
	
	

	(Celsius)
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	time
	(minutes)
	


Extension: what would happen if you insulated the beaker (with ‘clothes’ perhaps, or a blanket of aluminium foil, or in some other way that you can think of) and then did the experiment again?

………………………………………………………………………………………………………………..

Worksheet for task 8
Worksheet 8.1: Reducing the risk of hypothermia

	Hypothermia – danger of death
Look at Namgyal on the summit of Everest. What would happen to him if his core body temperature dropped below +35°C? 
At the time the photograph was taken, the temperature was -30°C (30°C below zero). How is Namgyal able to stay warm, without shelter, when the surroundings are so cold? 
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http://commons.wikimedia.org/wiki/File:Everest_Peace_Project_-_Namgyal_on_summit.jpg

	Hypothermia is a serious and often lethal danger for elderly people, young babies, and people outdoors in cold conditions. Many people die from hypothermia every year. Complete the following:
Hypothermia is where a person’s core body temperature goes below 35 °Celsius. The human body is designed to keep the core organs (heart, liver, kidneys) at the optimum temperature of ….. for biological processes to go on. Biological processes do not work properly if the …………….  gets too low. If a person’s body can’t do enough to keep the core temperature steady, then they start to suffer from hypothermia. Untreated, it leads to death. 
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In 1812, Napoleon invaded Russia, but his army did not survive the Russian winter. Look at the painting ‘In 1812’ by Illarion Prianishnikov. Nearly 500,000 of Napoleon’s army retreating from Moscow died from hypothermia. They had insufficient food or insulation from the cold and wind. 
Why did that kill them? 
When the Titanic sank, 1,489 people went into the icy Atlantic Ocean. They were wearing lifejackets and the water was calm, but none survived longer than two hours. The official inquiry gave drowning as the cause of death in all cases, but that is unlikely. 
What actually killed them?
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Think back to the video of Chris Ryan suffering from hypothermia. http://www.youtube.com/watch?v=eJEXdWHKDmg
Why were the emergency team so concerned about time? Think about a warm human body in a cold environment. When would thermal equilibrium be reached? Why is it unlikely that Chris Ryan would survive for 9 hours in these conditions?
When anyone is planning an expedition into a cold region, they pay a lot of attention to clothes and food. Why are both necessary? (Think about the flow of heat in order to maintain constant core body temperature.)
Puzzle: Many people live and work in cold areas, but do not suffer from hypothermia. Why not? Work together in groups, and use some of the following keywords in writing down your answer: 
core body temperature
heat energy
   heat flow out

insulation
dry clothing shivering  steady temperature






Worksheet 8.2

Activity 2 - understanding hypothermia

Sort the following statements into a) causes and b) consequences of hypothermia and c) reasons for your answers. 

	Cause
	Consequence
	Reason

	
	
	


	Babies are at higher risk of hypothermia because they do not automatically shiver if they are cold. They lose heat quickly if left in a cold room for too long. 
	Anyone unable to move around easily is especially vulnerable to hypothermia in cold weather.
	Signs of hypothermia are clumsiness, bumbling, mumbling, lack of coordination, poor vision, not making sense

	Heat flows from hotter objects to cooler objects
	Two people may have the same temperature, but the lighter person will have less heat energy in their body. 
	Drinking alcohol increases the risk of hypothermia because it diverts some warm blood away from the core parts of the body. 

	Heat flows more quickly when the temperature difference is larger
	In some ways, a human being is like any other object – a cup of hot chocolate or a warm house on a cold day. 
	Climbers, walkers and skiers are at risk in extreme weather conditions, especially if their insulating clothing gets wet

	Human beings need to stay warmer than cold surroundings
	The core body temperature of a human being is 37 degrees Celsius.
	Hypothermia sneaks up on you, so you probably aren't the best judge of whether or not you are hypothermic.

	Some clothes are very good insulators, making it difficult for heat to move. 
	Some clothes are very poor insulators – and when clothes are wet, heat can travel through them about ten times more easily. 
	Gently hugging someone (with a large contact area) can help them recover from hypothermia

	Giving someone a warm drink can help them recover from hypothermia
	


Worksheet 8.3: Preventing hypothermia
Your aim is to prepare a convincing demonstration, using some simple apparatus, which will help a group of people to recognise the risk of hypothermia, and know how to reduce it. 

Choose one of the following groups of people: 
· elderly people without much support
· parents of new-born babies
· young people going walking in the mountains
· young people sleeping rough in the city

You should use the idea of the flow of heat. Think about the heat flowing into the body, from eg. muscle movement, or hot food and drink. Think about heat flowing out of the body, to the colder surroundings. To maintain a safe, steady temperature, what must be true about these two flows of heat? How can that be achieved? 

Think about how to demonstrate the danger, and also how to reduce the danger. Design your demonstration by experimenting with apparatus (some suggestions are provided, but you may want to bring other items to use) to show the importance of dry clothing as opposed to wet; the particular danger of being immersed in cold water, etc). 

A good demonstration will use some dramatic comparisons. 

You might choose to use some of these :

· beakers or conical flasks or large test-tubes 

· lid, card, scissors 

· thermometer 

· stop-clock 

· measuring cylinder (pyrex or plastic)

· source of hot water (eg. kettle)

· variety of materials:

· (e.g. newspaper, corrugated card, nylon stockings, polystyrene, underfelt, aluminium foil, etc.)

· sellotape, rubber bands

· electric fan

Questions that might help you:

Clothes on their own are not enough to keep warm… Why not? What else is needed? 
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