GE 117 Weather Lab


Convection cycle - Liquid

Introduction and Purpose

Fluids (liquids and gases) move because of uneven heating and cooling of different areas of the fluid.  Absorbing energy such as heat causes the atoms and molecules to move faster (increase kinetic energy), and that make the fluid expand, which in turn makes it less dense.  These density differences are what causes motion in fluids.  This demonstration allows you to observe the motion of a liquid due to density differences.

Materials

· Small beaker 

· food coloring

· plastic wrap

· rubber band

· small aquarium or large jar

Procedure

1) Fill a small beaker with colored hot water.  Cover it with plastic wrap, secured with a rubber band.  Put the beaker in the small aquarium.

2) Now fill the small aquarium with cold water so that the water goes over the level of the cup and nearly to the top.

3) Poke a hole in the plastic wrap with a pen or pencil and observe what happens to the warm colored water. 

Convection cycle - Gas

Introduction and Purpose

Winds occur because of uneven heating and cooling of different regions of the earth.  This demonstration will allow you to observe a moving wind with smoke in heated air.

Materials

· Candle

· Smoke chamber (an aquarium with tubes at opposite ends)

· Waste paper

· Matches

· Small beaker filled with ice

Procedure

Follow all lab safety precautions when working with and extinguishing a flame.  Also use caution with PVC pipe around an open flame.

1.
Arrange setup as in the figure below.

2.
Place a small beaker full of ice in the chamber.  Record the location of the ice on the diagram below.  If you are not the first to use this setup, try a different location than the group before you and compare the results.  Label your location.

3.
Light the candle, place it in the chamber, and slide window shut.

4.
Light a rolled piece of paper and hold it over the chimney.  Start with a small piece of paper.  The goal is to fill the smoke chamber, not the room, with smoke.

5.
Once the chamber is filled with smoke, dunk the paper in a pan of water.

6.
Observe.
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Cold front

Introduction

A cold front is a boundary that forms when cool, dense air slams into warm air, wedging the warm air skyward.  The warm air expands, cools, and condenses into a cloud formation called a squall line.  The weather accompanying this squall line can be quite violent.

Purpose

The purpose of this lab is to observe a “collision” of cold and warm air, and the result of such a collision.

Materials

· Aquarium

· Four sand bags (refrigerated at least three hours) or bags of ice

· One 500-milliliter beaker

· Hot water

· Plastic wrap

Procedure

1.
Place the sand bags in one corner of the aquarium.

2.
Fill the 500-ml beaker with 400 ml of hot water.

3.
Place the beaker in the corner of the aquarium opposite the sand (or ice) bags.

4.
Cover the aquarium with plastic wrap.

5.
Observe.

Lab setup diagram



Atmospheric Pressure 1

Introduction

When air pressure changes, its volume also changes.  Air that is lifted up from near the ground surface, with all the overlying air pressing it down, will have a different volume higher in the atmosphere.  This experiment simulates the effects of raising a parcel of air through the atmosphere by raising a bubble through a liquid.  Since it is difficult to observe the effects of atmosphere on a parcel of air unless we have a very tall ladder indeed, we substitute a fluid of greater density than our atmosphere to make the observation possible on a reasonable scale.

Purpose

To observe the effect of changing pressure on the volume of air.

Materials

A tall graduated cylinder (more than 100 ml capacity)

Plastic tubing longer than the cylinder is tall

Tape

cooking oil to fill the cylinder

Procedure

1. Feed the tube into the graduated cylinder to about 1/4in (5mm) from the bottom.  Fix the tube to the rim of the jar with tape.

2. Fill the cylinder almost to the top with cooking oil.  

3. Blow gently into the other end of the tube to produce a bubble in the cylinder. 

4. Observe the bubble after it forms.  Note any changes.

Atmospheric pressure 2

Introduction

When air temperature changes, its volume also changes.  Air expands as it warms and contracts as it cools.  When there is moisture in the air, water vapor, changes in temperature, volume, and pressure can be quite dramatic.

Purpose

To see the effect of changing temperature on the pressure of moist air.

Materials

Several empty aluminum cans

One shallow pan filled with water

One hotplate

Tongs or a kitchen glove

Procedure

1.
Fill the pan with water, but not so full that it spills easily.

2.
Place about a teaspoon of water in an empty can.

3.
Heat the can on the hotplate until the water gets very hot.

4.
With tongs or a kitchen glove, quickly move the hot can from the hotplate, turn it upside down, and plunge the top rim into the pan of water.

5.
Hold the can in place for a few seconds.

6.
Observe.
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Feeling the heat

Introduction

Water readily changes from a solid to a liquid to a gas.  Each of these changes is called a change of state (a physical change).  When temperature increases, the molecules in a substance move faster.  When molecules move very rapidly, they form a gas or vapor.  Slower moving molecules form liquids or solids.

Purpose

To observe how factors such as temperature, wind, and humidity affect the rate at which water changes state.

Materials

An area of your lab desk workspace

Water

An electric fan




An electric lamp with a 100-watt bulb

Three sponges




Three stopwatches

Procedure

1. Place the lamp facing down onto the lab desk and turn it on.  Leave the lamp burning until an area of the surface of the lab desk about 20 cm in diameter is warm (not hot) to the touch.  (This may take between three and five minutes.)

2. When the desk is warm, turn the lamp off and move it away.

3. Wet three sponges, then wring them out very well, so they will just leave “print” of water on the lab desk but do not form puddles.

4. Set the fan next to one space where you will create a wet sponge print.  Turn the fan on.

5. Have three stopwatches ready.  Simultaneously press the sponges onto the lab desk, one immediately next to where the fan is blowing, one on the heated spot, and one in an area that is not breezy and not pre-warmed.  Start the stopwatches as you press the sponges onto the desk.

6. Observe.

7. Stop each watch when the last of the sponge print for it’s location (fan, heated spot, control) is dry.

8. Record the times.


Repeat the entire procedure one more time.
Comparing Albedo

Introduction

When radiant energy strikes a surface and is absorbed. That surface will increase in kinetic energy and therefore warm up.  However, not all surfaces have the same capacity to absorb radiation.  Some surfaces reflect more radiation than others, leaving less to be absorbed.  

Purpose

To see the effect of color on absorbance of visible radiation.

Materials

Two small beakers

White paper

Black paper

Scissors

Tape

Sand

Thermometer

Procedure

1. Stand two small beakers upside-down, one on the white paper and one on the black paper.  Trace the outlines of the beakers onto the papers and cut them out to make a snugly fitting lid for each beaker.  Set the paper tops to one side.

2. Fill both beakers to the brim with dry sand.  Cover one beaker with the white paper top and the other with the black top, and seal both beakers with tape.

3. Stand both beakers side by side in warm sunshine or close beneath a bright lamp, and leave them for half an hour.  

4. Measure the air temperature just above each paper top, then measure the temperature just below the surface of the sand.  

CLOUDS AND NUCLEI

Introduction

Clouds form once the air has reached 100% humidity, either by cooling to the dew point, or by adding more water vapor.  But they don’t always form immediately.  The droplets form faster if they have a surface, or nucleus to adhere to.

Purpose

To see the effect of adding smoke to moist air, and to see the effect of sudden expansion on the temperature of a gas.

Materials

Procedure

Part 1:

1. With your mouth open and your hand about 3 cm in front of your mouth, breath on your hand and note the temperature relative to your hand.

2. Now purse your lips and blow, emptying your lungs at the same rate as when you were breathing.  Note the temperature of the air relative to your hand.

3. The only difference between the two trials was that the air was compressed in your mouth to fit through your lips, and suddenly expanded once it passed your lips.  Use this information to develop a hypothesis about the effect expansion of a gas has on its temperature.

Part 2:

4. Fill a plastic bottle with 2 in (5cm) of warm water.  Screw on the cap, squeeze the bottle hard to compress the air, and release to make the air expand.  (Recall what you learned in part 1 about the change in temperature due to expansion of a gas).  Record what you observe.

5. Light a match, blow it out, and quickly drop it in the bottle while its still smoking.  Seal the bottle so the smoke remains inside.

6. Squeeze the bottle hard and slosh away any condensation from before. The air inside should be clear.  

7. Release the bottle, allowing the gas to expand, and observe.  

8. Repeat 6 and 7 to confirm your observations.
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