Stirling Engine
Heat Transfer
Heat transfers from heat gun
to the can by convection and
conduction
http://upload.wikimedia.org/wikipedia/commons/c/c7/Work_sign_%28Israel_road_sign%29.png

Heat to Work
Heat = Ideal Work

http://commons.wikimedia.org/wiki/File:Candle_Flames.jpg
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Background picture
http://commons.wikimedia.org/wiki/File:2002_Dodge_Stratus_2.7L_DOHC_V6.jpg

http://commons.wikimedia.org/wiki/File:Ice.JPG

http://en.wikipedia.org/wiki/Boiling

Melt an ice cube by:
• Using your hands
• Blowing on it
• Or both

Choose a type of
cup, and cool
the hot water by:
• holding it
• blowing on it
• stirring it

What factors can
affect k and h?
http://commons.wikimedia.org/wiki/File:Ljubljana_marathon.JPG

How long does it take for
my soda to go flat?
Why does Soda
fizz?

The SCIENCE Behind Soda
Going Flat.

FICK’S LAW of
DIFFUSION

When soda is made CO2 is
dissolved in the water. The
CO2 in the bottle will try to
escape through tiny holes in
the plastic bottle and out the
top if you leave it open. This
is called MASS TRANSFER.

How does diet coke
react with mentos?
There are tiny holes in the
mentos that allow the CO2
to turn into a gas rapidly.
Then the gas expands to
force the diet coke out of
the bottle creating a giant
fountain!

Our Data

How do you keep your soda
fizzy?
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Keep it cold
Don’t shake it
Use aluminum cans
Don’t leave it open
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How do trees get water from the roots to
the top of their branches?
‐ Water diffuses up the tree, from a low
to a high concentration of other
molecules and ions
‐ Large trees can diffuse hundreds of
gallons of water on a hot day
Mass Diffusion Equation
∗

Celery has a low concentration of dye in
the stalk. By placing it in dye, the dye
diffuses through the stalk until there is
an equal concentration of dye in the
celery and the surrounding solution.

Hot, Hot Hands
Radiation

Radiation is…
•

Heat leaving or entering your body
through space

Think about how the sun warms you up

Conduction

Conduction is…
•

Heat leaving or entering your body
through contact with something else

Think about touching something cold

Skin

How do gloves keep your hands
warm?

Mitten

High Concentration
Small Area

Lower Concentration
Larger Area

Molecules naturally
move from high to low
areas of concentration.
Molar transfer rate per area

Did you know?
 Earthworms breathe through
their skin by diffusion
 Cells take in oxygen and expel
CO2 by diffusion
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When stirred, the molecules are
forced to move more quickly to
areas of lower concentration.
Molar transfer rate per surface area
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CONVECTION HEAT TRANSFER
What is Free Convection?
Temperature
Difference

Change in
Density

Fluid Flow
due to
Buoyancy

Examples of Free Convection:
Ocean
Currents

Cumulonimbus
Clouds

Roasting
Marshmallows
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Does free convection
happen in space?

