
Weather and Climate  Chapter 2, Weather Factors 
Section 2,  Heat Transfer 

Main Idea Details 
Temperature 

 

measure of how hot or cold something is 
average amount of energy of moving molecules  
average kinetic energy of molecules in a substance/object 
molecules are always moving, vibrating, rotating, colliding 
 

Thermal energy kinetic energy- the energy something has because it’s moving 
potential energy – the energy something has because it’s just 
there  
thermal energy - total of all kinetic & potential energy 
contained in a system - also called internal energy 
related to object’s mass and temperature 
very complicated concept and not the same as temperature 
 

Heat  energy moving because of thermal energy differences 
heat gained or lost by system will change thermal energy 
moves in three ways: radiation, conduction, convection   
heat is amount energy transferred from one place to another 
measured in joules or calories 
Moving energy .... energy in transit from hotter to cooler 
 

Thermometer 
 

 Instrument that measures temperature 

 Bulb thermometer contains a liquid. Liquids change 
volume relative to temperature.  Liquids expand when 
they are heated and contract when they are cooled, 
moving up or down a narrow tube  

 Electronic thermometers have sensors that detect 
temperature changes without liquid 
 

Celsius or  Centigrade 
(named after Anders Celsius) 

 

 Temperature is measured in units called degrees (0) 

 Metric system uses this scale which divides the span of 
temperatures between freezing and boiling water into 
100 degrees 

 Freezing is 00 C and boiling is 1000 C 
 

Fahrenheit 
(named after Daniel Fahrenheit) 

 Most commonly used temperature scale in U.S. 

 Divides the temperatures between freezing and boiling 
water into 1800 

 Freezing is 320 F and boiling is 2120 F 
 



Radiation Movement of energy by electromagnetic waves 
Transfer of energy through empty space in waves 
Heat energy moves in waves called infrared 
The heat you feel from the sun or campfire travels to 
you as infrared radiation 
Heat transfers without touching 
 

Conduction Transfer of heat by direct contact of molecules  
Heat transfer through molecule collisions 
Heat moves from warmer to colder areas such as from 
hot beach sand to your bare foot. The fast moving 
molecules of the hot sand transfer some of their energy 
to your feet. 
 

Convection Transfer of heat through mixing of molecules of 
different temperatures 
Often makes a circular path called convection current 
or convection cell 
Happens in fluids (liquids & gases - stuff that flows) 
Heated fluid makes molecules move faster, collide 
& push out more & take more space.... become less 
dense than surrounding molecules and rise 
Caused by temperature & density differences in fluid 
 
 

Heat transfer  
Balance of 

incoming and 
outgoing heat on 

Earth 

 All (3) heat transfer processes occur in the troposphere  

 Substances absorb & reradiate heat differently  
conductors & insulators 

 Heat comes from Sun. Earth reradiates heat into space. 
System is mostly in balance when “in = out” 

 Incoming radiation  some reflected by clouds, snow 
cover, green trees, various gases & some absorbed by 
ground, pavement, water, plants, various other gases 

 Some reradiated heat is trapped – can’t get back to 
space – cause of Greenhouse Effect – too much means 
“in > out” – imbalance & temperature increases 

 Convection causes most of the heating of the 
troposphere. Sun heats Earth’s surfaces 
Warmed air rises into higher altitudes because it’s less 
dense& being pushed up by cooler air. Warmed air 
cools in higher altitudes, becomes denser and sinks.  
Sinking cool air pushes warm air up and out of the way. 
 

 
 



 


