Conduction, Convection, and Radiation Lab

Mrs. Wolfe

Name __________________ Period _______ Score ____/10

Objective:  To recognize energy transfer

Pre-lab Questions:

1.  Define the three types of energy transfer:

-conduction

-convection

-radiation

Procedures:

Part A:  Conduction

1.  Go to yahoo.  Type in “conduction lab.”  Click on “LAB.”  Scroll down the website and click on the “Click Here to Start Making Your Virtual Observations”.  As soon as you get to the website, an online experiment will begin.  Record the initial temperature of each beaker in the table for question number 3 in the column labeled “Time 0.”  If you need to restart the lab at any time, just refresh the page. 

2.  Collect data for 15 minutes and record the data in the table below.  This will not actually take 15 minutes!  The Virtual Experiment goes much faster than that, so watch that changing temperature carefully!

	HOT WATER
	COLD WATER

	time (min)
	temp (°C)
	time (min)
	temp (°C)

	8
	 
	8
	 

	9
	 
	9
	 

	10
	 
	10
	 

	11
	 
	11
	 

	12
	 
	12
	 

	13
	 
	13
	 

	14
	 
	14
	 

	15
	 
	15
	 

	HOT WATER
	COLD WATER

	Time (min)
	temp (°C)
	time (min)
	Temp (°C)

	0
	 
	0
	 

	1
	 
	1
	 

	2
	 
	2
	 

	3
	 
	3
	 

	4
	 
	4
	 

	5
	 
	5
	 

	6
	 
	6
	 

	7
	 
	7
	 


3.  Determine the change in temperature of each beaker of water.  Record your answer below.

CHANGE IN TEMPERATURE OF INITIALLY COLD WATER = ________°C

CHANGE IN TEMPERATURE OF INITIALLY HOT WATER = ________°C

4.  Notice that the temperature of the hot water decreased while the temperature of the cold water increased.  Did the “cold energy” flow from into the hot water or did the “hot energy” flow into the cold water?  THINK!
5.  Did heat loss by the hot water equal the heat gain by the cold water?  Explain your answer.

6.  The heat energy was conducted  from the hot water to the cold water.  Explain WHY this was conduction and not convection or radiation.  

Part B:  Convection
1.  Find a large beaker of water on a hot plate.  Observe and record the movement of the noodles in the beaker over a few minutes.

2.  Draw the macaroni in the beaker using the diagram below.  Include arrows to illustrate the motion of the macaroni.


3.  Challenge:  Air undergoes convection in the same way that water does.  Why are smoke detectors on the ceiling and not the floor?  

Part C:  Radiation 
1.  Obtain a marshmallow and a piece of wire.  Slide the marshmallow onto the wire.  Light a Bunsen burner.  Hold the marshmallow above the flame and cook it. (Yes, you can eat your marshmallow).

2.  Explain how the energy from the flame reaches the marshmallow.  (There’s more than one method of energy transfer!)

3.  Imagine that you take your marshmallow to the sun and hold it near the sun.  (Remember, there’s no air in space.  The marshmallow will still cook!  Explain how the energy will cook your marshmallow.

Part D:  Let’s See How Much You’ve Learned…

Ball & Ring

1.  Go to the front of the room and find the ball and ring demo.  Place the BALL directly in the flame of a Bunsen burner until it heats up and expands enough that it will no longer fit through the ring.  What evidence did you find to show that energy was transferred?

3.  Which method(s) worked to transfer energy from the Bunsen burner to the ball?  Explain your answer.

Ice Melting Kit

1.  Feel each of the two black blocks.  Do they feel like they are the same temperature?  

2.  Sit a piece of ice on each block.  Allow the ice to sit for a few minutes to melt.  Record your observations.  (You DO NOT need to wait until the ice melts completely).  

3.  Which method of energy transfer is responsible for melting the ice?

4.  In order for one piece of ice to melt faster, it must have received its energy faster.  Why would one black block be better at transferring energy than the other?  What must be different about the two blocks?

Wax and Cards

1.  Obtain a piece of index card.  Using tongs, hold the piece of index card above the flame of a Bunsen burner.  It should catch fire in a few seconds.  Hold the paper under running water to put out the flame.  Throw the paper in the trash…WET AND COOL!

2. Obtain a second piece of index card.  Add some crayon shavings to the center of the piece of index card.  Using tongs, hold the index card above the flame of a Bunsen burner.  Record your observations:  

3.  Why doesn’t the paper burn when the crayon shavings are added? 

4.  Which method(s) of energy transfer accounts for this?

Convection Wheel

1.  Obtain and cut out a pinwheel.  

2.  Obtain a pencil with a straight pin in the eraser.  Balance the center of one end of the pinwheel on the straight pin.  

3.  Hold the pinwheel 8 inches above the flame of your Bunsen burner and gently move it back and forth until you find the current of hot air rising up from the flame.  You’ll know when you’ve found it because the pinwheel will begin to spin.

4.  Which method(s) of energy transfer accounts for the movement of the pinwheel?

