Electromagnetic Spectrum and Heat Transfer Process: Conduction, Convection, and Radiation
Objectives


· Examine the electromagnetic spectrum

· Review heat transfer processes in the atmosphere

· Explain how the earth’s atmosphere is heated by the sun’s energy

· Apply law of conservation of energy to the earth’s atmosphere

Materials Needed

· PowerPoint presentation, projector, screen
Feel the heat activity

· IR radiation source 

What is the difference between red light and blue light?

· Phosphorescent paper

· Red LED light

· Blue LED light

Dark energy?
· Solar grasshoppers

· IR filters/cellophanes/gel filters

· Rosco Thermoshield

· Desk lamps with incandescent and fluorescent bulbs

· IR goggles

What is beyond the rainbow?

· Rainbow glasses

· IR Goggles

· Ceramic heat lamp

· UV light (black light)

· IR markers and other markers

· Paper to draw secret messages

What is a convection cell?
Demo purposes only:  

· 1 hot plate

· One cake pan

· Silicon oil

· Aluminum powder

· Rubber spatula

Demonstrations to show heat transfer processes of conduction, convection, radiation

Conduction demo:  

· rods of different metals radiating (spokes) from a central hub, paraffin wax—shows that different materials conduct energy at different rates—air is poor conductor


Convection demo:

· Hot plate

· 1 liter Pyrex beaker

· Glitter


Radiation demo:
· Heat lamp

· Stand in sunlight vs. standing in shade


Density demos:

Build density column before class:

· different colors of food coloring

· Large glass cylinder (250 – 500 ml graduated cylinder)

· Water

· Sugar


(Make different concentrations of sugar water: 0%, 10%, 20%, 30%, 40%,
and 50%) 

Balloons filled with different gases:

· He balloon

· Pressurized computer cleaning canned air bottle……..dense gas—balloon  

· CO2 & H2O vapor—blow up balloon


Temperature demo:  Smoke stack

· Fish tank (cold water)

· Erlenmeyer flask (small) with boiling water 

· Aluminum foil

· Rubber band

· Food coloring

Engage:
Can you see Thermal Radiation activity 
Using hands/face to detect emitted infrared radiation.  Try using the IR goggles.
Explore:
Electromagnetic Spectrum Exploration activities and discussions



What is the Difference Between Red Light and Blue Light activity



Dark Energy activity using solar grasshoppers
Explain:
Radiation and the Planetary Energy Balance, Electromagnetic Spectrum and Energy Transfer PowerPoint
Electromagnetic spectrum and energy transport in the atmosphere

Extend:
What is Beyond the Rainbow activity and discussions
Secret messages with IR vs regular markers activity and discussion

Evaluate:
Feedback on process, content



Heat Transfer Demonstrations: Conduction, Convection, and Radiatio
PAGE  
2

