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Conduction- 


Definition ________________________________________________________________________________________________________________________________________________

Mini Lab

1. Place a penny on the end of the three metal rods using butter to hold it on.

a.  (Long metal rod, 2 short metal rods.)
b. The long and short should be made of the same substance and the second short rod should be a different substance.

2. Place the end of the rod without the penny in the tip of a candle.

3. Watch what happens and answer the following questions.

4. Questions

a. What type of heat transfer is taking place?

i. Conduction

ii. Convection

iii. Radiation

b. Which rod had the fastest heat transfer?

i. Long metal rod

ii. Short metal rod

iii. Aluminum metal 
c. Why does a spoon handle get hot when left in a pot of boiling water? ________________________________________________________
5. Read the attached handout and list three examples of conduction.

a. ____________________________________________

b. ____________________________________________

c. ____________________________________________

Convection-


Definition
_______________________________________________________________________________________________________________________________________________________________________________________________________________________

Mini Lab
1. Place the small beaker (full of tap water) on the hot plate (Caution the hot plate will be hot).

2. Using a thermometer measure the Kinetic energy of the water holding the thermometer at the very top of the water.                       Record temperature here_________________.

3. Using a second thermometer measure the Kinetic energy of the water by holding the thermometer at the bottom of the beaker. Record the temperature here. _____________

4. Place 6 beans in the larger beaker of boiling water. Watch the beans and record your observations below. ____________________________________________________________________________________________________________________________________________________________
5. Answer the following questions:

a. What type of heat transfer occurs in fluids?

i. Conduction

ii. Convection

iii. Radiation

b. What portion of the water in the smaller beaker was hotter?

i. The top

ii. The bottom

iii. They were the same temperature

c. How where the beans moving in the larger beaker?
i. No pattern just moving around

ii. In a circle

iii. Just stayed at the top

iv. Just stayed at the bottom

d. How does the movement of the beans in the larger beaker relate to how heat moves through air?

i. No relationship

ii. Air carries heat in convection cycles like the water

e. Read the paper on convection and list three facts:

i. ___________________________________________

ii. ___________________________________________

iii. __________________________________________

Radiation-

Definition ________________________________________________________________________________________________________________________________________________________________________________________________________________________

Mini Lab
1. Using a thermometer measure the temperature of the air under the lamp before the lamp is turned on.   Record the temperature here__________________________.

2. Turn on the Heat lamp making sure that it is facing the table and leave on for 1 minute.  What happens to the temperature of the table? _______________________________________________________

3. Turn the Heat lamp off and measure the temperature of the air.       
           Record the temperature here_____________________

4. Place your hand under the lamp flat on the table. Turn on the lamp and count four seconds and then turn off the lamp. Record what happened to your hand when the lamp was on and when it was turned off here _________________________________________________________
5.  Turn on the lamp and see how long you can hold you hand under the lamp with out moving it. ( THIS IS NOT A CHALLENGE THAT SHOULD HURT YOU)  When you move your hand how long does it take your hand to cool off? ________________________________________________________
6. Answer the following questions

a. What type of heat transfer was taking place?

i. Conduction

ii. Convection

iii. radiation

b. How was the temperature of the air compared to the temperature felt by your hand?
i. The air was cooler than my had

ii. The air was hotter than my had

iii. The air temperature was about the same temperature of my hand. 

c. Did the heat lamp heat the air of just your hand?

i. Just the air

ii. Just my hand

iii. Heated both

d. My hand cooled off instantly when the light was turned off because 

i. My hand did not cool off when the light was off

ii. The radiant heat was removed.

iii. The air around my hand had heated up and my hand cooled over a long time. 

e. Read the paper on Radiation heat transfer and list three examples: 

i. ___________________________________________

ii. ___________________________________________

iii. ___________________________________________

Teacher Notes:

Topic: Method s of Heat transfer (Conduction, Convection, and Radiation)
Time: 40-50 min
Procedures:    Set up three lab stations one for each type of heat transfer. Split your class in to three groups. Assign each group a station to begin at.  Discuss with your class the procedures for using the candles, hot plates, and heat lamps to ensure that no burning will occur. Give each lab group 10 minutes to complete each activity. At the end of the time, tell the students to rotate to the next lab station.  At each lab station, students should read the attached handout and first write the definition of the heat transfer type. Second they should perform the mini lab and answer the questions. I found few problems, but I had to monitor the conduction station closely. If possible create a fourth station that has students copy notes, watch a short video, or complete a related worksheet on heat transfer. These ideas could create 6 groups which would make the groups smaller, but may also be harder to manage. A second idea would be to set up two sets of the three lab stations therefore making six groups in your class.           
Material:

Conduction

· Metal rods (1 long and 1 short)

· I suggest 2 different length bolts

· Close hangers cut to different lengths

· Metal rod (different material)

· Steel bolt

· Brass rods found sometime in chemistry labs 

· Aluminum rods they have a fairly fast transfer of heat

· Butter 

·  act as glue to hold object on metal rod.

· Can substitute wax ( I found that butter works great)

· Heat source

· Bunsen Burner

· Candle (will take longer)

· Clamps to hold rods while heating
Convection

· Small Beaker full of water ( I used a 500 ml )

· Large beaker full of water (I used a 1000 ml)

· Thermometer

· Beans (any kind. I used Lima beans) Can make small aluminum foil balls
· Two Hot plates
· 1 hot plate will hold the small beaker and only be used for a short time

· The 2nd hot plate will hold the larger beaker and be used for boiling water and therefore takes much more time and probable stay on for the length of the lab.
Radiation
· Thermometer

· Heat lamp 

· (Found at Hardware stores)

· Possible use a light from a ripple tank or a desk lamp.


	CONDUCTION (more accurately, thermal conduction) is the flow of heat from a hot part of a body to a cooler part, without transfer of matter. 

Conduction can also take place from one body to another, provided the two bodies are in contact, and a temperature difference exists between them. For example, a pot on a hot plate is heated by conduction from the stove surface, via the underside of the pot.


	In a solid, the particles (atoms or molecules) are close to one another. If heat is applied to one end of, say, a bar of the material, the particles which are heated will vibrate more energetically. The energy of these vibrations is transmitted to the neighbouring particles, causing them to vibrate, and so on.
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Materials differ widely in their ability to conduct heat. On the one hand, we have good thermal conductors, such as metals, and on the other hand, we have very poor conductors, such as wood, glass, and various plastics. Liquids and gases are poor conductors. For this reason, substances which have air trapped in their structures are extremely poor conductors and are called THERMAL INSULATORS. These are substances which conduct heat very slowly. The ability of a substance to conduct heat is measured by the thermal conductivity of that substance.


Convection:

	CONVECTION of heat takes place in fluids (i.e., liquids and gases), and involves the movement of matter from hot regions to cooler regions. This takes place because the hot regions of the fluid are less dense than the cooler regions, and so will tend to rise. As the warm fluid rises, it is replaced by cooler liquid from above. A so-called convection current is set up.

In the photograph on the right, convection causes the warm regions of the liquid, coloured with a dye, to rise towards the top.
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Convection of air masses is responsible for weather. We also use the principle of convection in the heaters that warm our homes.



Radiation: Electromagnetic waves that directly transport ENERGY through space. Sunlight is a form of radiation that is radiated through space to our planet without the aid of fluids or solids. The energy travels through nothingness! Just think of it! The sun transfers heat through 93 million miles of space. Because there are no solids (like a huge spoon) touching the sun and our planet, conduction is not responsible for bringing heat to Earth. Since there are no fluids (like air and water) in space, convection is not responsible for transferring the heat. Thus, radiation brings heat to our planet.
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