Thermal Energy and Heat
· Thermal energy is the sum of the potential energy and the kinetic energy possessed by the molecules of an object.  

· A hot object has more thermal energy than a cold object because the molecules are moving faster.

· A substance in its liquid state at its boiling point has less thermal energy (per kilogram) than when it is a gas at the same temperature.

· Heat is simply thermal energy being absorbed, released, or transferred from one object to another.  

Measuring Heat

Although temperature can be measured with a thermometer, there is no instrument for directly measuring the quantity of heat.  During a temperature change, three factors affect the amount of heat transferred:

· Mass: the quantity of heat needed to raise the temperature of a substance by a set amount is directly proportional to its mass.

· Temperature change: The quantity of heat needed to raise the temperature of a constant mass of a substance is directly proportional to the temperature change produced.

· Type of material: A car radiator filled with water stores more heat than the same radiator filled with ethylene glycol.  This is a property of the material itself.  We say that substances with a different ability to store heat have different specific heat capacity.

Specific Heat Capacity
· Specific heat capacity is the quantity of heat needed to change the temperature of a unit mass of a substance through a unit change in temperature.

· Substances with a small specific heat capacity warm rapidly because they absorb less heat energy for a given temperature change.  They also cool rapidly because they have less heat to give up.

Therefore: 

specific heat capacity =           quantity of heat       








mass x temperature change

or…

Example

An 80-kg patient has the flu and his temperature increases from 37°C to 39°C.  How much extra heat do the chemical reactions in his cells have to generate to cause this temperature change?

