Hail Lab 
Class Copy
Objective:


To investigate some of the essential factors in the formation of hail.

Background: 

Every year, hail does millions of dollars of damage to property. A hailstorm in Denver in 1984 lasted for an hour and a half, causing over 350 million dollars in damage. Whole fields of crops have been wiped out by a single hailstorm. In the United States alone, hail causes over 750 million dollars of damage annually to crops. Hailstones can be as small as a pea, but stones larger than baseballs have been recorded. The largest hailstone ever recorded fell in Kansas and was 14 cm in diameter, which is about the size of a softball.

What causes hail to form in some storms but not others? Specific conditions must be present for hail to occur. First, there must be super-cooled water droplets in the atmosphere. Super-cooled water is liquid water cooled below 0°C. In the absences of something to crystallize on, liquid water surrounded by a gas such as air can be cooled below the freezing point without freezing. Second, there must be something in the atmosphere on which the water may crystallize. This is known as condensation nuclei. Usually this requirement is met by special particles that mimic the shape of ice crystals. Dust particles often serve this purpose. Condensation nuclei in the atmosphere must be present for clouds to develop as well. Third, there must be strong updrafts in the atmosphere. If a strong updraft exists, it can catch the small piece of ice and carry it back up into the cloud. Here more super-cooled cloud droplets will crystallize on it, and it will fall again. This cycle is responsible for the growth of hailstones. The cycle will continue, and hailstones will grow in size until the force of gravity overcomes the force of the updraft. 

Materials:

· Crushed ice

· Test tube

· 400-600 mL beaker

· Salt

· Water
· Thermometer

· Stirring rod

Procedure:
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Fill a beaker about ¾ of the way full with equal amounts of ice and cold water. 
2. Pour in enough salt so that even after stirring, you can still see salt on the bottom of the beaker. 
3. Wash the test tube making sure that no dust or dirt remains inside it. Fill the test tube with distilled water so that the level of the water inside the test tube is the same as the level of the water inside the beaker when the test tube is placed in the beaker.
4. Put the thermometer inside the beaker. 
5. Allow the beaker to sit for ten minutes, stirring the inside of the beaker occasionally with a stirring rod. Be careful not to break the thermometer. 
6. At the end of the ten minutes, remove the thermometer and record the temperature in the data table. 
7. Remove the test tube and immediately drop a small piece of crushed ice into it. Record your observations in the data table. 
8. Empty the test tube and repeat steps 3-7. For the second trial, use a grain of sand or some other substance besides a small piece of chipped ice.
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Discussion Questions: Answer the questions in CSIQ format.
1. What is the freezing point of water in degrees Celsius? __________
2. What is the freezing point of salt water? __________
3. What happened when the piece of ice was dropped into the test tube?

4. The water in the test tube was below water’s freezing point before the ice was inserted. Why do you think that the water in the test tube did not freeze before the ice was inserted?
5. What does it mean to be super-cooled? 

6. Define the term “condensation nuclei”

7. From this activity, what are at least two conditions that must be present for hail to form?
8. Why is it important to clean the test tube so well before you used it for this activity?
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