
Temperature Lab

1. Introduction to Heat Transfer

For this lab, you will need three cans of any size. Fill one with hot water, one with cold, and one with
room-temperature water. You will be using your finger as the heat sensor for this lab. So, make sure the hot
water isn't too hot. Everyone in your group should try all the experiments below.

1. Put a finger in the hot water.
a) What are your nerves telling you about heat transfer when they register that the water is hot?

2. Now put a finger in the cold water.
a) What direction is heat being transfered now?

b) How can you tell?

3. Place one finger in the hot water, and one in the cold. Leave them there for about fifteen seconds.
a) Does the temperature seem to become less extreme, suggesting that your finger is reaching thermal
equilibrium with the liquid?

b) If not, why?

4. Now transfer both fingers to the room temperature water.
a) Does the water feel the same to both fingers?

b) What sort of energy tansfer is taking place in each finger now?

2. Using temperature sensors

In order to do this part, you will need the calculator program "THERMAL" from Mr. Z. You will also need
a CBL with two temperature sensors. Plug the temperature sensors into the first two channels of the CBL.
Use the link cable to connect the CBL to your calculator. Turn the CBL on.

Run prgmTHERMAL by selecting it from the PRGM:EXEC menu on your calculator. It will ask how many
probes you are using; enter "2". Select the "MONITOR" mode. The calculator screen will display the
temperature reading from each probe, currently the temperature of the room. This temperature is in degrees
Celsius. If you hold one of the probes between your fingers, the temperature should gradually increase as
your fingers heat it.

What is room temperature (in °C)?



Put a small amount of hot water (about a quarter cup) in one of your tin cans, and a larger amount (about a
cup) in the other. Place the temperature probes in the two cups.

What is the temperature of the water in each cup?

We would like to observe how the temperature changes as the water comes to thermal equilibrium with the
room. To do this, we will use the graphing feature of prgmTHERMAL. Quit the program by pressing ON
and selecting QUIT. Then run it again (you can just press ENTER; you don't need to go back to the PRGM
menu). We still have 2 probes, but now we want to select "COLLECT DATA" as the mode. Enter a time of
120 s. Enter 20 as Ymin (the minimum temperature), and enter the temperature you found above as the
Ymax. When you press enter, you should see a graph showing the temperature in each can as time goes on.

In the space to the right, sketch what the temperature
graph looks like for each can - you don't need to get
numbers precise, just get the shape.

Since we know the room temperature, we can find
the difference in temperature between the can and
the room. How long does it take this difference to be
reduced by half? To be reduced by half again?

For our final experiment, put some room temperature
water in one of the large cans, and then put some hot
water in one of the small cans. Set the small can
inside the large one. Put a temperature probe in the
small can, and another in the big can. Sketch the
resulting temperature graphs to the right.

If you have time, repeat either of the two experiments using cold water in the place of hot water. You
should see similar results.


