

Activity for Plan It Green


PIG: Are greenhouse gases really green?

Energy household of planet

1. Materials needed:

a) Bottle greenhouse

b) PowerPoint projector, a few slides to set the tone
c) White Board

d) Large vertical cylinder (2 quarts or 1 gallon) with holes in a vertical row in equal spacing; 
e) Water hose from sink and access to sink for outlet

f) Stative material to hold hose
g) Duct tape for plugging holes

h) Paper towels

i) Labeling for the parts of this demonstration
j) Slide for white light – heat

k) Pieces for mobile scheme (magnetic?) to build up to energy household

l) Paper copy of the slides for each student ( nor more than 2 sheets of paper per kid)
2. Greenhouse?
a) Show little bottle planting.
b) How does it work? Only light-input from outside. (and heat exchange through contact with the surrounding air)

3. Visual: planet Earth and solar input. Could be a power point presentation.
4. The meaning of dynamic equilibrium: change in Balance=input –output. Demo using vertical cylinder with holes
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5. What kind of energy comes from the sun? Mostly light (560 nm). Light is not “warm”. (will show in series below)
6. Maybe a mobile scheme on board:



How does it become “warm”? 



solid surfaces absorb -> heat transfer to air.

How does the earth lose energy?




How does the earth keep energy or store it? 




air, surface, clouds, develop a schematic with pictures, 



higher energy=higher temperature
Look at different atmospheres: which one will keep a high amount of energy?
1) Materials: (numbers on brackets if two groups)
a) 5 white boxes with lids, insides are white, lid and front can be removed, spacy
b) Four  large Erlenmeyer flasks  for:

1.  dry air, white background 
2.  dry air, black background

3.  dry CO2, black background

4.  water vapor, dark background

c) Five wire thermocouple probes (one in room, one for each flask)
d) Five thermometers to read the thermocouples

e) 4 (8) shaped pieces of black paper for absorbent background
f) Five (10) Rubber stoppers with feed for thermocouple wire
g) Stopwatch or wall clock
h) labels

i) five 75-W incandescent lamps, such as desk lights
j) Flasks need to be prepared to thermal equilibrium can have occurred before begin

2) Set-up for the various flasks: (any background paper has to be inserted before gas exchange)
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3) Setup in room for the students: five lab tables each with labeled box, thermometer, lamp
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4) Procedure: 

a) split into four groups of two

b) Boxes are closed (no light). Explain what will happen. Read temperature.
c) Kids have a data sheet on their table to fill in
d) Whistle: open box and turn on light.

e) Let each group record a reading every minute (whistle, prepared table). (8…10 minutes)
f) Collect data in Excel on PPt computer on big screen
g) Plot the curves. If possible print one for each participant. 

Closing holes rises balance


Plug holes with stickers labeled “greenhouse gas”





Maybe attach scale labeled


“snowball Earth”,


“today’s earth”


“hot desert”


Or similar





Label “Sun radiation”





Energy losses into sink labeled space











Air replaced by sublimating .CO2 fromdry ice. Will stay in flask since heavier than air. Plug it. 





Put flask in freezer for a while, then plug it as you take it out.











CO2





Dry air








75 W











Water vapor


(2)





Air with a little bit of water in the bottom





during experiment


no lid, no front, light on, keep room semidark





Before experiment


Box carries label of gas content





24.1ºC





Lid closed








28.3ºC
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