Fire water balloon

Overview: Heat energy can be observed in many ways. This simple experiment allows us to see how heat is

transferred.

What to Learn: We're exploring how heat energy can move between objects in a variety of ways.

Materials
e Balloon
e  Water
e Matches, candle, and adult help
e Sink
Lab Time
1. Put the balloon under the faucet and fill the balloon with some water.
2. Now blow up the balloon and tie it, leaving the water in the balloon. You should have an inflated
balloon with a tablespoon or two of water at the bottom of it.
3. Carefully light the match or candle and hold it under the part of the balloon where there is water.
4. Feel free to hold it there for a couple of seconds. You might want to do this over a sink or outside just in
case!
5. Record observations in the worksheet below

Fire-Water Balloon Observations

1. What did the water do to the heat of the match?

2. Why didn’t the balloon pop? What does this tell you about heat energy in this system?



So why didn’t the balloon pop? The water absorbed the heat! The water actually absorbed the heat coming from
the match so that the rubber of the balloon couldn’t heat up enough to melt and pop the balloon. Water is very
good at absorbing heat without increasing in temperature, which is why it is used in car radiators and nuclear
power plants. Whenever someone wants to keep something from getting too hot, they will often use water to
absorb the heat.

Think of a dry sponge. Now imagine putting that sponge under a slowly running faucet. The sponge would continue
to fill with water until it reached a certain point and then water started to drip from it. You could say that the
sponge had a water capacity. It could only hold so much water before it couldn’t hold any more and the water
started dripping out. Heat capacity is similar. Heat capacity is how much heat an object can absorb before it
increases in temperature. This is also referred to as specific heat. Specific heat is how much heat energy a mass of
a material must absorb before it increases 1°C.

Reading

If you've ever had a shot, you know how cold your arm feels when the nurse swipes it with a pad of alcohol. What
happened there? Well, alcohol is a liquid with a fairly low boiling point. In other words, it goes from liquid to gas at
a fairly low temperature. The heat from your body is more than enough to make the alcohol evaporate.

As the alcohol went from liquid to gas, it sucked heat out of your body. For things to evaporate, they must suck in
heat from their surroundings to change state. As the alcohol evaporated, you felt cold where the alcohol was. This
is because the alcohol was sucking the heat energy out of that part of your body (heat was being transferred by
conduction) and causing that part of your body to decrease in temperature.

As things condense (go from gas to liquid state) the opposite happens. Things release heat as they change to a
liquid state. The water gas that condenses on your mirror actually increases the temperature of that mirror. This is
why steam can be quite dangerous. Not only is it hot to begin with, but if it condenses on your skin it releases even
more heat which can give you severe burns. Objects absorb heat when they melt and evaporate/boil. Objects
release heat when they freeze and condense.

Do you remember when I said that heat and temperature are two different things? Heat is energy - it is thermal
energy. It can be transferred from one object to another by conduction, convection, and radiation. We're now going
to explore heat capacity and specific heat.

Water is very good at absorbing heat without increasing in temperature, which is why it is used in car radiators
and nuclear power plants. Whenever someone wants to keep something from getting too hot, they will often use
water to absorb the heat.

Think of a dry sponge. Now imagine putting that sponge under a slowly running faucet. The sponge would continue
to fill with water until it reached a certain point and then water started to drip from it. You could say that the
sponge had a water capacity. It could only hold so much water before it couldn’t hold any more and the water
started dripping out. Heat capacity is similar. Heat capacity is how much heat an object can absorb before it
increases in temperature. This is also referred to as specific heat. Specific heat is how much heat energy a mass of a
material must absorb before it increases 1°C.



Exercises Answer the questions below:

1. What is specific heat?
a. The specific amount of heat any object can hold
b. The amount of energy required to raise the temperature of an object by 1 degree Celsius.
c. The type of heat energy an object emits
d. The speed of a compound’s molecules at room temperature
2. Name two types of heat energy:

3. What type (or types) of heat energy is at work in today’s experiment?

4. True or False: Water is poor at absorbing heat energy.
a. True
b. False



Answers to Exercises: Fire Water Balloon

1. What is specific heat? (the amount of heat energy that material must absorb to increase in temperature 1
degree C)
2. Name two types of heat energy (conduction, convection, and radiation)

w

What type (or types) of heat energy is at work in today’s experiment? (radiation and convection)
4. True or False: Water is poor at absorbing heat energy. (false)



