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I.  Basic concepts



} Property of all systems
} Based on kinetic energy of molecules
◦ Heat is TOTAL energy of all molecules in a system
� Typically measured in Calories or BTUs
◦ Temperature is AVERAGE energy of all molecules 

in a system
� Typically measured in degrees

Fahrenheit Celsius Kelvin

Water freezes 32 0 273

Water boils 212 100 373

Human body 98.6 37 310



} Within a system
◦ Increase in heat causes increase in temperature
◦ Governed by equation

http://www.thekitchn.com/thursday-giveaway-instantread-56533

Q = mc(DT)
Where:
Q – heat (cal., BTU)
M – mass
C – specific heat
DT – change in temp.



} Between systems
◦ Not related
◦ One system can have higher heat yet lower 

temperature



} Heat can move from one system to another
◦ Only when there is a temperature difference
◦ Move from higher temperature to lower 

temperature object.

http://www.ces.fau.edu/nasa/



http://www.grc.nasa.gov/WWW/Wright/airplane/heat.html



} Measure of change in temperature as a result 
of heat absorbed.
◦ Metric system: # joules needed to raise 1 kg of 

material by 1 oC.
◦ English system: # BTUs needed to raise 1 lb of 

material by 1oF.

http://addheat.wordpress.com/2011/03/24/



See Table 5.2 on p. 98 of your text



Vaporization
liquid <-> gas

For water: 540 kcal / kg

Fusion
solid <-> liquid

For water: 80 kcal / kg

http://blogs.yis.ac.jp/19miyoshiay/ http://ww.abc6.com/story/



} Heat absorbed or released depending on 
direction

} Important in heat balance at earth’s surface, 
regulating temperatures of organisms



See pp. 100-101 of text for more discussion. 


