
Heat Transfer 

4.3 + Add Ons



Changes in Thermal Energy 
• The thermal energy of an object changes 

when thermal energy is transferred into or out 

of the object. 

• Q is the change in thermal energy 

• C is specific heat

• Thermal Energy Equation:

– Change in thermal energy (J)=

– Mass (kg) x temperature change (⁰C) x Specific Heat

Q=m (Tf –Ti) C



Heat Transfer

• Conduction: transfer of energy through touching
• What are wires made out of in walls? Why?

– Insulators: poor conductors of heat
• Why do you think this is important when talking about insulation in 

your house?

• Convection: transfer of energy through movement of large 
numbers of particles in the same direction in a liquid or gas
– Warm water is less dense than cold water

– Temp increases, molecules spread out, become less dense

• Radiation: energy traveling in waves
– Electromagnetic waves: visible light, microwaves, infrared light

– Can travel through empty space







Thermal Energy Transfer 

• Thermal energy is transferred from place to place 

by conduction, convection, and radiation. 

• Conduction is the transfer of thermal energy by 

collisions between particles in matter. 

• Matter must be touching!

• Conductors: transfer heat easily

– What are some examples of 

Materials that are good 

conductors? 



Thermal Conductors

• The rate at which thermal energy is transferred 
depends on the material.

• Thermal energy transfers faster by conduction 
through solids and liquids than through gases. 
Why? 

• The best conductors of thermal energy are 
metals. 

• In a piece of metal, there are electrons that are 
not bound to individual atoms, but can move 
easily through the metal 



Convection 

• Liquids and gases can flow and are classified 

as fluids. 

• Only in fluids can thermal energy can be 

transferred by convection. 

• When a fluid expands, its volume increases, 

but its mass doesn’t change. 

• As a result, its density decreases. d=mv



Convection Currents 

• Convection currents transfer thermal energy 

from warmer to cooler parts of a fluid. 

• In a convection current, both conduction and 

convection transfer thermal energy.



Convection Current Demonstration

• https://video.search.yahoo.com/yhs/search?fr

=yhs-mozilla-002&hsimp=yhs-

002&hspart=mozilla&p=steve+spangler+scien

ce+convection+current+demonstration#id=2&

vid=dbda074935b5fccd4e6c709406bdb682&a

ction=view



Radiation 

• Radiation is the transfer of energy by 

electromagnetic waves.

• Radiation does not require matter in order to 

travel. The Sun’s energy reaches Earth by 

radiation. 

• Energy that is transferred by radiation often is 

called radiant energy.





Radiant Energy & Matter 

• The amount of energy absorbed, reflected, 
and transmitted depends on the type of 
material. 

• Materials that are light-colored reflect more 
radiant energy, while dark-colored materials 
absorb more radiant energy. 

• When radiant energy is absorbed by a 
material, the thermal energy of the material 
increases.



Insulators 

• A material through which thermal energy is 
transferred slowly is an insulator. 

• Examples of insulators are wood, some plastics, 
fiberglass, and air. 

• Material, such as metals, that are good thermal 
conductors are poor insulators. 

• Gases, such as air, are usually much better 
insulators than solids or liquids. 

• Some types of insulators contain many pockets of 
trapped air.



Read to Learn! Page 119

• Starting at the bottom of the page, read through 
the section titled “different materials are used to 
control the transfer of energy”

• This section goes on to the next page. Read all 
the way to the end of the section.

• When you finish, be sure to look at the pictures 
to really understand what this section is talking 
about.

• When you are done, summarize what was just 
said in your own words. Explain the important 
parts of the reading and include examples.


