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Demonstrate diffusion
in Skittles and Jell-O

Can you think of other
examples of diffusion
happening around you?

semipermeable membrane




Milk Diffusion in Cookies

How does milk get into your cookie?

Diffusion
When you first put
a cookie into a

Rate of Diffusion

glass of milk, there

1.2

is a lot of milk

around the cookie

but no milk in the

cookie itself. The

Rate of Diffusion (grams/second)

(]
MIilk wan O ;
http://commons wikimedia .org/wiki/File:Super_Slow_Mot ion_Oreo_Dunk_in_Milk.jpg

0.2

from where there

is a lot of milk to ;

where there is no AC A
milk. This process Ja=-Dap
is called diffusion.

Mass diffusion equation

Why does milk drip out of the cookie when
vou take it out of the milk? If you take the
cookie out of the milk, it drips off the cookie
because there is now more milk in the
cookie than on the outside of the cookie.

Cameron Quist, Brad Wallo, Matt Burnham, Jonathon Horton, Ken Alford
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What's Cooking, Mom?

How diffusion and advection affect smell

Mass diffusivity and concentration Cold vs. Hot

T3/2

Dip = —
AB p

Ja = —DyspCVxy

Litmus paper test Diffusion vs. Advection

Diffusion Advection
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How to Save a Popsicle
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Are you telling me
that holding my popsicle in the fan
will melt it faster than it will on its own?

http://commons.wikimedia.org/wiki/File:LoranPop.gif

Newton’s Law of Convection oOccurs as a gas or liquid moves across a surface, transferring

Cooli heat with it . The faster air sweeps by your body, the more heat it is able to take
O0IINg states that the with it. The faster that same air moves past the popsicle, the more heat flows

rate at which heat s INTO the cold surface.
transferred, depends on the

temperature difference
between surroundings and
the object. If there are no
external factors affecting

temperature, eventually the : : The Direction of Heat Flow

two temperatures will T : Is determined by which temperature is greater
equalize and heat flow will ' Bk ' than the other. This means that the same cool
stop. e, breeze that cools you off after a game of
e basketball on a hot day will HEAT UP something
cold—like a popsicle

http://commons.wikimedia.org/wiki/File:Hw-newton.jpg

http://commons.wikimedia.org/wiki/File:Kawasaki-Electric_Fan.jpg
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Heat Transfer of Otter Pop

*Heat going into the Otter Pop from the air

Average Otter Pop Properties:
Surface Area: 55in"2

Surface Temperature: 32 °F
Air Temperature : 72°F

Heat (Watts)

=
-
-

Free Convection: 5<h<25
Forced Convection: 26<h<300
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http://commons.wikimedia.org/wiki/File:Boiling_water.jpg

h(function of velocity)
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Convection- Energy
transfer due to
random molecular
motion, as well as
bulk movement
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Radiation- Energy
transfer due to
electromagnetic
waves (photons)

http://commons.wikimedia.org/wiki/File:Firelcon.sv

Citric Acid
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http://commons.wikimedia.org/wiki/File:Citric-acid-3d.png

Why this Works:

Citric acid on paper
burns quicker than the
paper does

Why is convection
faster?

http://commons.wikimedia.org/wiki/File:Dow_Chemical_logo.svg
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Why does it ditfuse? 1s kool?
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FREE $’MORES!

brought to you by
radiation heat transfer

http://commons.wikimedia.org/wiki/File:Smores-Microwave.

From the sun, to car engines, to the person next to you, radiation occurs everywhere. It
keeps our planet warm and helps our bodies regulate our temperature.

Thermal radiation is the transfer of energy P e a . I
. _ fire (n): a chemical

from one body to another without contact of .

any kind. Anything with a temperature above reaction that rjeleases

absolute zero emits some thermal radiation. heat and light

B (A.K.A. radiation
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We can mimic the radiation of

fire by providing heat and light

with an alternate source... thus
cooking the marshmallow.
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What is Conduction?

Conduction is the transfer

of energy from the more
energetic to the less
energetic particles of a
substance due to
interactions between the
particles.

Fun Fact

Ever noticed that metals
tend to feel cold? Believe
it or not, they’re not
colder! They only feel
colder because they
conduct heat away from
vour hand. You perceive
the heat that is leaving
vour hand as cold.

T00 COOL FOR SCHOOL -

Cool Beans Team: John Chan, Brad Hancock, Jay Liu, Ryan Marelli, Brandon Martin

The Conduction Rate
Equation

q _k A " (Th I¢

* (Q,: heat transfer rate
e k:thermal conductivity
* A_:Cross-sectional area

of medium

o T, /T.:temperatures of

two surfaces

e AX: distance between

two surfaces

)

Examples of Conduction
e A metal spoon in your

hand melts ice cream

e Metal handrails feel
colder than plastic or
painted handrails

e Mood rings change color
based on hand temperature
and conduction heat
transfer

e Heat conducts through
your frying pan to cook
food.

e Heat conducts from the
center of the earth to keep
the surface of the earth
warm
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Do goose bumps help you stay
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How does Evaporation cool stuff?

Evaporation'is water changing firom alliquid to agas: -
T i Ca, Fun Facts!
o malke this chars<.enersy is required.” This enelrgy. - C

comesifrom thie S@Jﬂf@@]m@ﬂmgg IJe.your body when > Benjamiin’Franldintfirst
discovered how to freeze
water in thelsiimimer

= A usingithe powel of
evaporatiomn

sweating., &
e .

i

o

Heat Leaving the Body

Common Examples

Swieating, Boilingiwater,
Condensation

Ancient Rersiams used the
coolling’ powelr of water
evaporation torain
condition their homes

e Peopllerhave died in the
summiern due to
hypothermial causediby
water evaporating oft
theirwet skin

e * Nuclear power plants use
@M I EXE@U[@@@W@ evaporative cooling te
Water bottles wrapped in paper towels'are placed inia prevent meltdowns

pan of water. The water'is' evaporated using a fan to
blow: air across them. Heat flows from the hot soda to
the evaporating water and cools the soda

— Colal Socdlg! ~
.
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