Chapter 6

Using Thermal Energy

I. Moving of thermal energy

A. Conduction -  transfer of energy by direct contact of matter

1. Result of one particle colliding with another

2. Conduction takes place best when particles are close together
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Some solids are better conductors than other.

B. Convection -  energy transfer by the movement of matter

1. The difference between conduction and convection is that in convection the particles move from one place to another and conduction the particles remain in approximately the same place

2. Convection is in a fluid where particles can move

a. Water and air 

b. Hot air balloon

c. Cause of ocean currents

d. And wind

C. Radiation -  Transfer of energy in the form of waves

1. The absorbed radiant energy is turned to thermal energy

2. Some energy is reflected

a. Different material absorb energy different

1) Shiny reflect radiant energy

2) Dark absorb radiant energy

b. Anything above 0 Kelvin emit radiation

D. Insulators do not allow heat to move easily

1. Insulators are usually a combination of air pockets and reflective material

a. Air pocket stop or slow conduction and convection

b. Reflective surfaces help stop radiation

2. Types of insulators

a. Wood, plastics, glass, foam

3. Insulation ratings

a. R values are the resistance to heat flow

1) R value is the resistance of 1 m by 1 m of material for each cm thickness

2) R value needed in the wall is 19 and in the roof is 30-40

3) Windows have a low R factor

b. R value table p 157

II. Using heat

A. Convection heating systems

1. Radiator systems

a. Radiator is a device with a lot of surface area designed to heat the air near it by conduction

b. Convection currents then circulate the heat in the room

c. Usually hot water or steam but can be electric

2. Forced Air – Overhead

3. Electrical heating systems

a. Some use conduction and radiation to create convection currents

B. Solar Heating 

1. Use of the sun to heat the building

a. Passive solar heating

1) Uses no fans or mechanical devices to move heat

b. Active solar heating

1) Uses fans, pumps or whatever is needed to move energy to the building from the solar collector

III. Using heat to do work

A. Heat engines are devices that convert thermal energy into mechanical energy

B. Internal combustion engines

1. Fuel is burned inside the engine to expand the air to do the work

a. Diesel
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Gasoline

C. External combustion engines- fuel is burned outside engine to cause expanding gases to move piston or turbines

IV. Heat movers -  a device that moves heat from one place to another

A. Refrigerator

B. Air Conditioner

C. Heat pump
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Sweat the human heat mover

