
4/29/2013

1

Mr. Sudbury

� Heat Heat Heat Heat – Energy transfer via random molecular 
motions, resulting in a gain or loss of internal 
energy.

� Heat is measured by the temperatureHeat is measured by the temperatureHeat is measured by the temperatureHeat is measured by the temperature - The 
property of a material that tells how warm or cold 
it is relative to some standard.
◦ K, ˚C, or ˚F

� Heat is transferredtransferredtransferredtransferred between objects that are in 
thermal contact.

� Heat transfers fromfromfromfrom objects that are warm to 
objects that are cool.

� Heat transfer stops when objects reach thermal thermal thermal thermal 
equilibrium.equilibrium.equilibrium.equilibrium.

� Heat is transferred through contactcontactcontactcontact both withinwithinwithinwithin
materials or betweenbetweenbetweenbetweenmaterials.

� Materials that conduct heat well are known as 
conductorsconductorsconductorsconductors.

� Conduction is explained by  collisionscollisionscollisionscollisions between 
atoms or molecules. (Faster moving particles 
collide with slower moving particles.)

Heat from the flame is 
transferred through the 
metal into your hand 
until the metal is too 
hot to hold

In conduction, the atoms 
with thermal energy bump 
into neighboring 
atoms…transferring the 
thermal energy until the 
entire substance is at 
thermal equilibrium.

(Faster moving particles 
collide with slower moving 
particles)

� A piece of metal 
and a pieces of 
cotton are at 
thermal equilibrium 
in a room.

� Which one feels 
colder?

� Which is really 
colder?

� Tile vs. towel

� Which feels colder?

� Which really is colder?
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� What we feel… Cotton vs metal & tile vs towel

� If it feels cold, it is a better conductorconductorconductorconductor and 
heat moves out of a warm hand and into the 
cooler substance.

� If it feels warm, it is a poor conductor. Very 
little heat is transferred.

� ConductorsConductorsConductorsConductors transfer heat easily.
◦ Metals are the best conductors (low specific heat 
capacity.)

� InsulatorsInsulatorsInsulatorsInsulators are poor conductors.
◦ Insulators delay the transfer of heat. (high specific 
heat capacity)

◦ Wood, wool, paper, cork, Styrofoam, air.

Your blanket doesn’t keep the 
cold away from you, it keeps 
your heat close to you.  It slows 
the heat transfer.

� Poor conductors 
make good 
insulators.

� Insulators slow or 
delay the transfer of 
heat.

� Thick adobe walls 
keep heat in during 
the winter and keep 
heat out in the 
summer.  They slow 
the transfer

� Double pane 
windows

� Layer of air acts 
as an insulator.

� ConvectionConvectionConvectionConvection is a means of heat transfer by 
movement of the heated substance itself, 
such as by currents in a fluidcurrents in a fluidcurrents in a fluidcurrents in a fluid.
◦ A fluid is anything that can flow… a liquid liquid liquid liquid or a gas.gas.gas.gas.

� In general heated substances are less dense 
and rise, forcing the cooler substance lower.
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� Convection is used to heat 
rooms.

� “Convection currents” rise.

� We can see convection currents in the 
weather patterns.

� You can safely 
hold your fingers 
next to the 
flame, but you 
cannot hold you 
fingers above the 
flame.

� Why?

� We can see 
convection 
currents in the 
flow of the 
molten core of 
the Earth.

� Convection and 
convection 
currents are 
prevalent in the 
formation of 
thunderstorms 
and tornados.
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� “Convection 
ovens” use 
convection 
currents to 
evenly heat 
food.

� Convection 
currents in boiling 
water.

� Convection currents in lava 
lamps.

� In convection, large 
numbers of atoms move 
from place to place.

� This is based on their 
temperature and density.

� RadiationRadiationRadiationRadiation is energy transmitted through 
electromagnetic waves.  Called radiant energy.
◦ Electromagnetic Waves:
� Radio waves
� Microwaves
� Visible light
� Ultraviolet radiation
� X-rays
� Gamma rays

� Conduction and convection rely on the movement 
of heat through particles in contact or in motion.

� Radiation / radiant energy does not need matter 
to travel through space. (a vacuum)

� The sun is the 
primary source of 
radiation.

� Clouds can block 
portions of the 
sun’s radiation.
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� AbsorptionAbsorptionAbsorptionAbsorption and reflectionreflectionreflectionreflection are opposite processes.

� A good absorber of 
radiant energy 
reflects very little.

� A good absorber 
appears dark.

� Good absorbers are 
good emitters of 
radiant energy.

� A poor absorber is 
a good reflector of 
radiant energy 
because it absorbs 
very little.

� Good reflectors 
are light colored 
or shiny.

� Poor absorbers are 
poor emitters.

Light can go in 
through to hole or 
the top of the box 
and is reflected out 
the hole, that is why 
is looks white.

Close the top of the box 
and the only light coming 
in through the hole is 
reflected off of all the 
walls and it appears black 
because the light cannot 
escape

Every time the light 
is reflected, some 
of it is absorbed, 
until there is none 
left to reflect.

� Which truck will be the warmest to get into on 
a hot summer day?

� Which pitcher of iced tea will warm up the 
fastest if left on the patio of a restaurant?

� In the summer it 
gets hot. (Duh)

� What is the 
temperature inside 
the car relative to 
outside the car?

� Why is the inside 
hotter?

� The Greenhouse effectThe Greenhouse effectThe Greenhouse effectThe Greenhouse effect!
� Radiant energy Radiant energy Radiant energy Radiant energy from the 
sun is absorbed by the 
car.

� Only a small portion 
escapes the car and 
most of the radiant 
energy does not all 
escape the car.
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� Named for greenhouses.
� They radiate out less radiant heat then they 
absorb in. (b/c of wavelength of radiant 
energy)

� So the temperature in the greenhouse is 
higher than outside the greenhouse.

� Radiant energy from 
the sun is absorbed by 
the earth and 
reflected/radiated off 
of the Earth.

� This reflected and 
radiated heat is 
absorbed by 
greenhouse gases and 
re-radiated back to 
the Earth

Greenhouse Gases:
water vapor
methane
carbon dioxide
ozone

Q:  Is the Greenhouse Effect good or bad for Earth?

A:  Both

Good!

Keeps the Earth 
33˚C (~91˚F) 
warmer than if 
there was no 
Greenhouse 

Effect.

Bad!
Too much new 
greenhouse gas 
pollutes into the 
atmosphere, will 
cause it to get to 

warm…
GLOBAL WARMING

� Heat Transfer


