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Title:  Clouds

Subject Area: Environmental/Water Science

Grade Levels Presented To:   5th Grade 

Classroom Set-up:

Teams of 4 or 5 (indoors or preferably outdoors)

Objective: To explore how clouds are formed

Summary:  Students create conditions for cloud formation in a bottle 

Vocabulary:

Evaporation

Condensation

Precipitation

Air pressure

Relevant DC  Standards

5.4.1  Investigate and describe that when liquid evaporates, it turns into a gas (vapor) mixed into the air, and can condense and reappear as a liquid when cooled or as a solid (ice) if cooled below the freezing point of water

5.4.2  Explain how water moves in air masses from one place to another in the form of clouds, fog, or as invisible water vapor, and falls to the Earth as rain, hail, sleet or snow.

5.4.3  Describe that clouds are made of tiny droplets of water or ice crystals

5.4.4 Explain that air around us is matter and has weight (a force) and exerts pressure; explain that air pressure varies a little from place to place and from time to time

5.4.5 Describe that winds blow from areas of higher pressure to areas of lower pressure

Materials: 


        Description


Quantity

Can be bought at

Two liter plastic bottle
 
1 per team

Corks




1 per team

Bed Bath and Beyond

Bike pump



1

Air pump needle


1 per team

Petroleum jelly


1 jar

Finish nail



1


Food coloring



1
   

Procedure:

For each set-up:

Drive finishing nail through the center of the cork (top to bottom)

Place Vaseline on the air pump needle

Push air pump needle through the hole in the cork

Fill soda bottle 1/3 of the way with warm water

Students place one drop of food coloring in the warm water

Students push the cork with the air pump needle into the mouth of the bottle

Students attach the bike pump to the needle

One student pumps air into the bottle.  Another places a hand lightly over the cork (so popping cork doesn’t fly off)

After several pumps ask students to observe whether a cloud has formed in the the bottle (it hasn’t) 

When the cork pops, a student gently squeezes the side of the bottle

Students observe the cloud that forms and puffs out the top of the bottle

Discussion: 

Liquid water molecules become water vapor through evaporation (some molecules have enough energy to jump into the air as vapor; adding heat gives more molecules sufficient energy).  Volunteer can also explain how water moves through vegetation into the atmosphere in gas form (evapotranspiration).

In the atmosphere water vapor molecules condense on dust or smoke particles to form tiny droplets of water (condensation) as liquid or ice, particularly in the upper atmosphere where temperatures and pressure are lower. 

More water molecules form on the tiny drop until it becomes heavy enough to fall to the earth as rain, snow, hail or sleet (precipitation)

Forming the cloud:  With warm water the students create conditions favorable to evaporation in the bottle. When the cork pops the pressure in the bottle drops suddenly.  This low pressure condition favors condensation of the vapor particles and the cloud forms.   When they observed no cloud after pumping air into the bottle, it was because they had created high pressure conditions, not favorable for cloud formation. 

Relate to weather conditions:  Since low pressure favors cloud formation, when a weather forecaster talks of a low pressure system that means clouds and possible precipitation.  When a weather forecaster speaks of a high pressure system, you can expect few clouds and sunshine. (like high pressure conditions in the bottle before the cork popped, the pressure dropped, and the cloud formed).  Air flows from areas of high pressure to low pressure, creating wind.

Volunteer may also introduce the concept of pollution.  Smoke or dust are needed in the atmosphere for precipitation to form.  So not all smoke and dust is pollution.  However, when too much smoke, dust or other matter is added to the atmosphere it can cause problems such as health problems, contaminated rainfall, and global warming.  Natural systems are designed to productively use a certain amount of   added materials, even wastes from animals, but too much causes environmental problems.

Clouds, 5/19/09 (Need to add condensation on glass, evaporation) 

