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Topic:  

Thermodynamics - Radiation, Convection, Conduction
Mississippi Framework: 

8- Identify properties and changes of matter 

a. Observe and explore physical and chemical properties such as 
    
    density, boiling/freezing point, and solubility of a substance.


b. Explore, observe, discuss, and record physical and chemical 
  
     changes using everyday substances.

Informative Internet Sites:
· sciencenewsforkids. org  

· www.HowStuffWorks.com
· hyperphysics.phy-astr.gsu.edu/hbase/thermo/heatra.html

· efunda.com/formulae/heat_transfer/index.cfm

· theory.uwinnipeg.ca/mod_tech/node74.html

· en.wikipedia.org/wiki/Heat_transfer
· thoughtequity.com/video/clip/3452316_069.do?flash=0
Lesson Plan Sites:
· ccc.atmos.colostate.edu/~hail/teachers/lessons/heat_transfer.htm
· www.luc.edu/schools/education/csipdc/scilsn.htm
· www.themosh.org/psd2002/athome/lesson_one.asp

· wnet.org/edonline/nttidb/lessons/13/cndct13.html

Lesson Components:

· Introduction:  

Show the video clip of fire (from informative internet sites).  Ask the students what they see.   Can you identify the properties of science that are taking place in the picture?   In which direction are the flames and smoke moving?  What do you think is happening beneath the surface?
· Vocabulary:

1. Thermodynamics

2. Radiation 
3. Convection

4. Conduction

· Objectives:
1. Students will identify radiation, convection, and conduction as forms of heat transfer.
2. Students will give examples of radiation, convection, and conduction.

3. Students will compare and contrast radiation, convection, and conduction.

· Materials: (Activities 1 and 3 will be completed in groups, and activity 2 will be a demonstration)
      An activity handout and large whiteboard will be used during    
activities.

Activity 1:  60 watt light bulb and lamp

Activity 2:  beaker, water, food coloring, sterno can, ring stand

Activity 3:  3 ft. of bare copper wire, candle, 4 tacks, 2 ring 
stands, a cupcake holder
· Activities:

1. With the light bulb in place in the lamp, TSW cup hands near the bulb and observe the temperature of the bulb.
2. TSW turn the lamp on and wait for one minute.

3.  TSW put hands close to the bulb.  DO NOT TOUCH THE BULB.
4. Observe and record any changes.

1.  TTW place a beaker of water on the ring stand so that only half of the beaker will heat.
2.  TTW place one drop of food coloring in the water and observe its movements.

3.  Follow with a second and third drop until its path can be determined.

4.  Record observations.

*TTW pre-assemble the following materials for this activity.
Attach four tacks at one inch intervals to 1 foot of copper wire with candle wax.
1. TSW attach copper wire to two ring stands.

2. Heat one end of the wire with a candle flame.

3. Observe and record observations
· Final Product/Evaluation:

Using the large whiteboard, TSW present and explain comparisons of the three types of heat transfer and give examples.
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STUDENT DATA PACKET
Activity 1:  RADIATION

Procedure:
1.  With the light bulb already in place in the lamp, wrap your hands around the bulb and observe the temperature of the bulb.
Record your observations.

____________________________________________________________________________________________________________________________________
2.  Turn the lamp on and wait for one minute.
How do you think the temperature will change around the light?  Make your predictions.

____________________________________________________________________________________________________________________________________

3.   DO NOT TOUCH THE BULB!!!!!!!! Now, cup your hands close to the
      bulb for about thirty seconds.

Record your observations.

____________________________________________________________________________________________________________________________________
---------------------------------------------------------------------------------------------------

What you have just demonstrated is a form of heat transfer known as radiation.  In your own words, what is radiation?


__________________________________________________________________
__________________________________________________________________
Activity 2:  CONVECTION
Procedure:

1. Place a beaker of water on the can so that only half of the beaker will heat.
Predict what will happen if you place one drop of food coloring into the warm side of the beaker.

____________________________________________________________________________________________________________________________________
2.  Now place one drop of food coloring in the water and observe its movements.
Record your observations.

____________________________________________________________________________________________________________________________________
3.  Follow with a second and third drop until the path of the food coloring can be determined.

 Record your observations.
____________________________________________________________________________________________________________________________________

---------------------------------------------------------------------------------------------------
What you have just demonstrated is a form of heat transfer known as convection.  In your own words, what is convection?


__________________________________________________________________
__________________________________________________________________

Activity 3 - CONDUCTION

Procedure:

1.   Attach each end of the copper wire to a ring stand.  Make sure the ring stands are far enough apart so there is no slack in the wire.

What do you think will happen to the wire and tacks if you heat one end with a candle?  Make your predictions.

____________________________________________________________________________________________________________________________________
2.   After your teacher lights your candle, carefully hold it in the cupcake holder.  DO NOT TOUCH THE FLAME!!!!!!!!!
3.  Hold the candle just under the end of the wire so that the flame heats it up.  DO NOT TOUCH THE FLAME TO THE WIRE.
4.  Observe what happens to the wire and tacks.

Record your observations.

____________________________________________________________________________________________________________________________________

---------------------------------------------------------------------------------------------------

What you have just demonstrated is a form of heat transfer known as conduction.  In your own words, what is conduction?


__________________________________________________________________
__________________________________________________________________
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