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(1pt for completing entire header)

HeatiCondiictometegianae/ i/ ietaliSpokes!

Reference & background reading: Transferring Thermal Energy Conduction p164 & Specific
Heat p161

Materials:

e 1 Conductometer

e Wax chips

e Bunsen burner

e Goggles

e Graph Paper

e Stop watches

e Match heads — optional

Label: central hub & spoke (2pts)

Reading:

There are several methods of determining the diverse conductivity of metals using the
spoke type conductometer. In each method, heat is applied to the central hub. The heat flows
out along the spokes of each metal to the ends. Some heat is consumed in raising the
temperature the metal of the spokes, some heat is lost to the air through convection and some
heat is lost by radiation. The heating of the spokes involves more than thermal conductivity of
the metal alone. It involves three factors; atomic weight (mass) of the metal, specific heat and
conductivity of the individual metals.

To demonstrate the conduction of heat from the aluminum central hub to the ends of
the spokes, we will place a chip of wax in the curvatures near the end of each spoke. You will
want to make sure that each little curvature or dimple gets a tiny chip or ball of wax. The spokes
which conduct heat the best, will melt their wax chips first. Another method is to place match
heads in the curvature at the end of each spoke. The matches should ignite in order of the
metal with the lowest specific heat, to the metal with the highest. The property of metals’ ability
to conduct heat is demonstrated with this simple experiment during our lab.

As a matter of student interest, you may like to note the position in the periodic table of
the good heat conductors of lower specific heats verses the poorer ones with higher specific
heats. In metals, thermal conductivity is highest in the metals having a large number of free
electrons such as the group 1 elements. Alloys of these metals with a member of group 6, 7 or
8 are usually very poor conductors and even lower than the group 6, 7, or 8 metals in their pure
form. Source (Morris and Lee Co.)
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Prelab QUESTIONS:

1. A substance’s ability to transfer heat energy is called conductivity. True or False 1pt

2. The heat energy required to raise the temperature of 1 unit of a substance 1 degree
Celsius is referred to as specific heat. True or False 1pt

3. Another way to think about specific heat is the amount of thermal energy a substance
can retain and hold onto for a period of time. True or False 1pt

4. Which type of heat energy will likely be most responsible for making the wax melt?

a. convection b. conduction
c. radiant d. atomic 2pt
5. In your own words what is specific heat. 2pt

6. What are three factors that could affect the amount of heat energy that is transferred
along each metal spoke? 2pt

7. Look up and record the term alloy from the glossary in your Physical Science Textbook.
2pt
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Prelab QUESTIONS cont:

Recall that group 1 from the periodic table are good conductor, while 6,7,8 are
poorer heat conductors.

Look up and write down group number from periodic table of each
metal element.

Reference DATA;

Metal  Periodic Table Symbol Hub Marking Conducfivity Atomic Mass  Group Number
Copper CU 1.00
Aluminum AL 0.50
Brass CulZn BS 0.26 [
Nickel NI 014
Iron FE 011
Stainless Steel Fe/CrINi 83 0.04 [ ]

Record periodic table symbol

Record atomic mass for each of the metals above
See attached periodic table or use one in textbook. 6pts
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NOTE: To obtain best performance from the conductometer apparatus, do not heat it

excessively. Your Bunsen burner flame should be turned down to a 1.5” flame.

PROCEDURE :

0 1. Choose partner to ignite Bunsen burner & one partner to hold

conductometer

O 2. Setup Bunsen burner & load wax into conductometer

O 3. safety check: all loose clothing tucked in and hair tied up, goggles on wait

approval to ignite BB.

O 4. SAFTEY - conductometer is going to get HOT! Be aware of your
surroundings. Where will you set it down when done? How will YOU

assure no one gets burned?

3pt

O 5. Ignite burner and then make careful observations. Record which
spokes’ wax melts first, second, third, etc. (Record on your diagram

below)

O 6. Make sure your conductometer diagram is drawn and ready to be

labeled before you start. Have fun and be safe.
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DIAGRAM :

Draw conductometer 1pt
Label each metal or alloy 5pt
Record the order by numbering each spoke clearly 1-5, when wax starts to melt 5pt

DATA TABLE:
Metal Hub Marking Conductivity  Order in which the wax melts
Copper Ccu 1.00
Brass BS 0.26
Nickel NI 0.14
Iron FE 0.11
Stainless Steel S8 0.04

Record the number from the diagram above here J
for each of the spokes in the order wax melted. 5pt
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CONCLUSIONS:

1. What relationship do you observe from your Reference DATA table between, Conductivity

& Atomic Mass?

4pt

2. What are three ways heat is transferred while heating your conductometer?

3pt

4. Explain why the metal rods themselves did not melt when placed in the Bunsen burner flame.

2pt

5. Explain why the wooden handle of the conductometer did not get hot during the experiment.

2pt

6. What kind of relationship do you observe from your DATA TABLE: between, Conductivity

& the order in which the wax melts? Does the wax melt faster or slower based on conductivity?

4pt
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MAKING SCIENCE LAB RELEVANT:

Directions: watch Brilliant Newfoundlander Invents the Solution!
https://youtu.be/bRZvAAgzXIw

a. Which metal is the central hub in our conductometer made of again?
Hint see Additional Background pgl
1pt

b. Why are aluminum cans such a great idea for this invention? Use the words

specific heat and conductivity

3pt
c. What does the invention do?

2pt
d. Discuss a type of heat energy it uses and explain how?

3pt
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1 Periodic Table of the Elements
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