Chapter 6

Thermal Energy

What You’ll Learn:

· Explain the difference between heat and temperature.

· Define thermal energy.

· Explain the meaning of specific heat.

Vocabulary

· Temperature

· Thermal Energy

· Heat

· Specific Heat

I. Section 1  Temperature and Heat

a. Temperature- 

i. Matter in Motion

1. Remember Kinetic Molecular Theory of Matter

2. States that matter is in constant random motion
3. If we know the particles are moving the we can tell how Fast.

4. How fast the particles are moving is their speed.

5. If they are moving they have Internal Kinetic Energy

ii. Temperature- 

1. Because we cannot see the molecular particles we can not measure their speed using a stop watch.

2. We measure their temperature with a thermometer.

3. Temperature- is a measurement of the average kinetic energy of a substance. 

4. SI unit for temperature is Kelvin (K)

b. Thermal Energy

i. If the particles are moving something has to keep them moving. It is the energy of the particles.

ii. The energy inside a substance is its Heat Energy.
iii. Thermal Energy and Temperature

1. The higher the temperature the faster the particles move

2. The faster the particles move the more Kinetic energy it has

3. The more the Kinetic energy it has the more thermal Energy (HEAT) it has.

iv. Thermal Energy and Mass
1. Mass effects Kinetic energy 

2. The more the mass the more the energy

3. The more the mass the more the Heat.

c. Heat- is the thermal energy that flows from something.

d. Specific Heat- is the amount of energy required to increase the temperature of 1 gram of a substance 1 degree celcius.

i. Different substances have different specific heats.

ii. Some substances get hotter or cooler faster than others.

e. Calculating Changes in Thermal Energy

i. Change in thermal energy = mass X change in temperature X Specific heat

ii. Q = heat or change in thermal energy

iii. C = specific heat

What you’ll learn:

· Compare and contrast thermal energy transfer by conduction, convection, and radiation.
· Compare and contrast conductors and insulators.

· Explain how insulation affects the transfer of energy.

Vocabulary

· Conduction

· Convection

· Radiation

· Insulator

II. Section 2 Transferring Thermal Energy

a. Heat moves three ways.

i. Conduction- the movement of heat through direct contact of particles

ii. Convection- the movement of heat through fluids

1. Fluids – any thing that can flow (liquids or gases)
2. Convection currents- the movement of heat through fluids creates a current.
a. Hot air rises 

b. Cold air sinks

c. The cold air gets hot and has to rise 

d. This forces the hot air down and a cycle occurs.

iii. Radiation- the movement of heat with out matter.

1. The sun heats the Earth without heating the air around the Earth first.

2. Why it is so hot in the sun but cool in the shade.

b. Controlling Heat Flow

i. Insulators- are materials that do not allow heat to flow through it easily.

ii. Insulators trap air particles and keep them from moving. 

iii. If particles can’t move then heat can not move.
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