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Thermal energy – sum of all the kinetic energy of the atoms or molecules together.

· Units: Joules (J)
· Depends on temperature AND amount of matter (mass)

· When thermal energy flows we call that heat

Heat flows from the warmer object (higher energy) to the cooler one (lower energy).

· Heat will flow as long as there is a temperature difference.

· When objects all reach same temperature, no heat flows – equilibrium

· The heat energy lost by one object must equal the heat energy gained by the other.

Calorie – quantity of heat needed to increase the temperature of 1 gram of water by 1 degree Celsius.



1 calorie = 4.186 Joules
The amount of temperature increase in an object depends on

1. The mass of the object

2. Kind of material 

Specific Heat – the amount of energy needed to raise the temperature of 1 kg of a material by 1oC. (units: J/kgoC)



Water – 4184 J/kgoC



Aluminum – 900 J/kgoC



Gold – 129 J/kgoC

· If the specific heat is low the temperature will change quickly.
· Materials made up of heavy atoms or molecules have lower specific heats.

Heat Equation:

Heat Energy = mass x specific heat x change in temperature







E = mC(T2 – T1)
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E = mC∆T

*If the object is getting hotter – gaining heat energy – E is positive.

*If the object is cooling – losing heat energy – E is negative.

Example:

When I stir my coffee with my stainless steel spoon, the handle gets warm.  If the mass of the spoon is 200 grams (.2kg) and changes in temperature from 20oC to 34oC, how much energy did the spoon gain?

C = 470 J/kgoC

m = 

T1=

T2=

How much heat energy did the coffee lose to the spoon?

