CHAPTER IX.

        THERMAL ENERGY (part 2)

Thermal energy is transported from one place to another through three mechanisms

(Heat can be transferred through…)

· thermal conduction

· convection
· radiation
Conduction

-   the heat exchange which is characteristic for solids

· arises when temperature difference exist within a   

    solid object

· conduction is realized via collisions of the molecules of the material

· the rate at which heat is conducted varies from 

object to object; depends on:

·  area and thickness of the object

(larger area allows more energy to pass) 

           - temperature difference on the two sides

· aggregation state (solids better than fluids)

-  material type ( thermal conductors/ insulators) characterized by : 
 thermal conductivity (units  SI:  W/m C0)

Convection

· characteristic for fluids

· energy is transported by the movement of the fluid

· the movement can be forced or spontaneous 

· spontaneous ( due to changes in density

Examples:

· convection in the Earth's atmosphere

· boiling

· sea breeze

Radiation 

· always present between objects with different temperatures

· important between objects separated by vacuum or gases

· it is thermal energy exchange through electromagnetic waves

· all objects with T>0 absolute temperature emits electromagnetic waves (photons) ( this radiation caries energy, cools the emitting object and heats up those who receive it.

· thermal equilibrium ( when the amount of energy 

    emitted = the amount received ( temperature does 

    not change

Some examples:

            - temperature of planets and stars

            -  Earth's temperature (the greenhouse effect)

Thermal expansion
· objects change size as they change temperature

· when temperature increases nearly all materials expand ( thermal expansion
   expansion depends on:

· material size

           (larger the material greater the expansion)

- temperature change
          (larger the temperature change, greater the 

           expansion)

        - material type ( characteristic quantity is the 

          coefficient of expansion)

          denoted by: ( (units in SI: 1/C0)

The law of thermal expansion:


- thermal expansion anomaly of water for T< 4 C0

Some consequences:

· bridge buckling

· expansion joints between the rails

· bimetallic strips to measure and control T

· ice preventing lakes to totally freeze

Home-work assignment:

231/40-44; 231/47-49; 232/54-60; 234/23-26; 

(L = ( L (T








