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NPES Panther Pete Science Lab – Grade 3  


	Center 1:  Heat, Temperature and Pressure

	Introduction:

In this center, you are going to learn a little more about thermometers by making one ourselves!  Then we’ll look at little more closely at how our thermometers work by experimenting with a hand boiler…it’s a device that acts like its own little hand-held heat engine!

Activity 1 – Making a Thermometer (demonstration):
1. Show the students a plastic bottle already containing 1 ounce of water.

2. Measure out 1 ounce of alcohol and add it to the bottle using a funnel.  
3. Add 2-3 drops of food coloring and mix.
4. Put a clear drinking straw in the bottle, but don't let the straw touch the bottom.

5. Use a ball of modeling clay to seal the neck of the bottle, so the straw stays in place.  The seal must be very secure and without holes.
6. Pass around the bottle and ask students to wrap their hands around the base of the bottle, without squeezing the bottle, to warm the liquid inside.  The red mixture may begin to rise up the straw.  Some students’ hands may not be warm enough to generate much of a rise.  
7. Pour about 3” of hot water into a plastic bowl in front of the students.
8. Carefully place the bottles into the bowl of hot water and ask students to observe!  
9. The red alcohol mixture will begin to rise up the straw.  (NOTE: Remove the bottle from the hot water once the reaction begins to take place. DO NOT let the red alcohol mixture flow out of the top of the straw!)
Discussion:

You just saw how to make your own a thermometer. Just like any thermometer, the mixture in the bottle expanded when it was heated. This made the liquid no longer fit in the bottom of the bottle.  As the alcohol expanded, the colored mixture moved up through the straw. If the bottle were to get very hot, the liquid would have come through the top of the straw!

Of course, in order to accurately read the temperature, you would need to buy a real thermometer that is carefully calibrated for temperature changes. This experiment just shows us how a thermometer works -- just for fun.  Now let’s look at another way that heat causes changes in pressure and can create energy.

Activity 2 – A Hand Held Heat Engine:
NOTE:  Advise the students that the hand boilers are delicate and must be handled carefully!

1. Pass around 1 hand boiler and ask students to gently hold the base of hand boiler with their entire hand wrapped around it. The liquid will go up to the top; not because the students squeezed the boiler, but because the heat from their hands warms the gas, which pushes the liquid into the top chamber. 
2. After everyone has a turn, challenge your students to now get the liquid back to the bottom of the boiler without turning it over.   Note:  If they touch the top chamber with their hands, the liquid will go back to the bottom.  
3. Center Leader: Now move all the liquid to the top of the hand boiler.  Show students what happens when you place the bottom of the hand boiler in a cup of ice water.  The liquid will go down more quickly because we cooled the lower chamber and decreased the pressure.  
4. If time allows, let each student place the hand boiler in the cup of ice water.
Discussion:

This hand boiler device highlights the interplay between temperature and pressure. In a closed container, as the temperature goes up, so does the pressure. As the temperature increases, the molecules of gas in the container move faster which increases the pressure. As the pressure increases in one of the chambers, the liquid will be pushed into the other one. Conversely, as the air in one of the chambers cools off, the molecules of gas slow down, lowering the pressure. The liquid will move from an area of higher pressure to an area of lower pressure.













