CONVECTION LAB
[bookmark: top_of_page]Introduction:
Convection, it is the force that drives all of our planet's motion. From the deepest magma to the slightest breeze in the air brushing our skin, the force behind the movement is convection. Convection is one of the ways that heat moves in a fluid.
In the ocean, convection currents are responsible for the mixing and movement of the waters around the globe. In this lab we will be observing convection currents modeled with hot and cold water and food coloring.
Question:  How does air move during convection in the Earth’s environment?
Hypothesis:  
· I hypothesize if air is warmed in the atmosphere, it moves _____________ in relation to the colder regions because ________________________________________________.
· I hypothesize if air is cooled in the atmosphere, it moves ____________ in relation to the warmer regions because __________________________________________________. 
Materials:



	Part of Model 
	Real thing it represents 

	Bottom of the cake pan 
	

	Water in the cake pan 
	

	Air above the cake pan 
	

	Bag of Ice 
	

	Candles 
	


· 

Procedure:

1. Fill the 		 with 		.

2. Place the three 		, 		 on the lab table, forming a 		 that the 		 can rest on and remain 		. Place the 			 on the 		.
3. Light the 		 and place them 		 underneath 			 of the 		 This end of the 		 represents 						 of the earth.
4. Put some		 in the large Ziploc 	 and place the 		in the 			 on the side 			 the 			. This end of the 			 represents the 				 of the earth. 
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5. After the 			 has rested 			 for a few minutes, place several drops of 			 in a 		along the 			, near where it 		 the water.
6. Carefully place 			 of 			 into the 		 in a 		 along the 		 of the 		 directly above the 			.
7. Watch the 		of the 				 and answer the following questions.
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Data:
Describe what happened here in 2-3 COMPLETE sentences.



Conclusion and Reflection Questions:
1. On the diagram, please label the movement of the food coloring.

2. What can you conclude about the density of the water near the candle as compared to the density of the water near the ice? Where is the water more dense? Why? 

3. As you fly around in the “air” (the water in the cake pan), near the top of the troposphere, where do you feel the highest water pressure, near the ice or near the candle? Why? 

4. On the diagram of the cake pan (previous page), place an “H” where the pressure aloft (i.e. near the top of the water) is highest and an “L” where the pressure aloft (i.e. near the top of the water) is lowest.

5. As you walk around on the “ground” (the bottom of the cake pan), where do you feel the highest water pressure, near the ice or near the candle? Why?

6. Please describe below in 2 – sentences how air convection occurs in the atmosphere.
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Lab Activity #1: The Atmosphere in a Cake Pan
Introduction
In this activity, we model the air movements that occur when air is cold in one place (for
example, at the poles) and hot in another (for example, at the equator). We use water to represent air
in the lower part of the atmosphere (i.e. the troposphere) because it's easier to observe the motion of
water than it is to observe the motion of air. Keep in mind, however, what each part of the model
represents:

Part of Model Real Thing That it Represents

Bottom of cake pan The Earth's surface

Water in the cake pan The lowermost layer of the atmosphere (the troposphere)

Air above the cake pan The stratosphere (the layer of the atmosphere directly
above the troposphere)

Bag of ice Cold ground near the north (or south) pole

Candles ‘Warm ground near the equator

Materials: large rectangular clear glass cake pan (15x10x2)
red and blue food coloring
2 eye droppers
3 small candles (the kind that are used to keep food warm)
box of matches
three Styrofoam cups
ice
gallon-size Ziploc bag
red and blue colored pencils

Activi
. Fill the cake pan with water.

1
2. Place the three Styrofoam cups, upside down on the lab table, forming a triangle that the cake
pan can rest on and remain stable. Place the cake pan on the three cups.

3. Light the candles and place them in a line underneath one end of the cake pan. This end of the
cake pan represents the warm equatorial regions of the earth.

4. Put some ice in the large Ziploc bag and place the bag of ice in the cake pan on the side
opposite the candle. This end of the cake pan represents the cold polar regions of the earth. The
set up should look like the diagram below.

Candles
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Questions

1. On the diagram on the previous page, use arrows to show any (invisible) motion of the water
that you think may be occurring, due to the temperature differences across the cake pan.

2. Explain why you think the water is moving this way.

More Activity

5. After the cake pan has rested undisturbed for a few minutes, place several drops of blue food
coloring in a line along the bag of ice, near where it touches the water (see diagram below).

6. Carefully place several drops of red food coloring into the water in a line along the BOTTOM
of the cake pan directly above the candles (see diagram below).

7. Watch the motion of the colored water and answer the following questions.

More Questions

3. On the diagram below, use arrows and colored pencils to show the motion of the red and blue
water in the cake pan.

Place blue food coloring here
Place red food coloring here Bag of Ice

4. Did the motion you observed match your predictions (Question #1 above)?
If not, explain why the motion that you DID observe occurred.




