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Title of Classroom Lessons:  How weather makes a difference to the pilot. 


Draft version, Last Revised: 10 May 2004
Grade: 5                     

Subject: Science—Air is matter, has weight, air pressure, and what makes the winds blow.
1. TEKS used as guidance. 

1.1. 5.5, 5.7

2. Activities planned for AirFair Learning Session: Weather to Fly or Not: It’s all about the weather. The following activities are planned for the AirFair. We’re asking each classroom teacher to prepare students for the activities by conducting approximately 2 50-periods in the classroom before the AirFair. Learning Session instructors (see detailed AirFair Lesson Plan, located on the AirFair Web Page for details) will be prepared to review the key topics and modify their presentations depending on what the classroom teacher was able to cover. 

2.1. Review basic concepts of air pressure, what makes the wind blow, and why weather is important to aeronautics. 

2.2. Pose questions to students about what is air pressure, do you remember what makes the winds blow, and why is air pressure important to aviation?

2.3. The basis of scientific work are the steps in the scientific method; one of the most important steps in this process is to take observations—we’ll discuss how and why pilots use atmospheric air pressure to make safe flights. During this session we’ll talk air pressure and winds—two very critical observations that pilots use every time they fly. 

2.4. How pilots use air pressure.

2.4.1. Relate altimeter to current barometric pressure as observed from the Automated Weather Observing Station (AWOS) located on the field.

2.5. Two ways pilots observe the winds at Hearne airport

2.5.1. The. If a pilot was coming to Hearne, he/she should obtain an observation during their planning for the flight and before reaching the airport to determine conditions such as air pressure (altimeter setting), winds, clouds, and precipitation. All of the weather elements are important to the pilot as they prepare for landing. 

2.5.2. Most all airports have some type wind indicator such as the windsock located near the runway here at Hearne. 

2.6. What are the current winds at Hearne?

2.6.1. Use a combination of the ASOS readout in the Pilot’s Briefing Room and/or visually look at the windsock—divide students into groups to determine the wind direction and compare with each other’s observations. 

2.6.2. How do pilots use this information? 

2.6.2.1. Determine which runway to use—explain how the direction of the winds from AWOS/windsock is used to determine runway heading.

2.6.2.2.  Explain how the air pressure readings are used to set the altimeter (an instrument that is part of the pitot-static system) on the instrument panel so the flight can be safe—the Captain will point this out during the aircraft tour. 

2.6.3. Use small-scale (can ask if they remember talking about scales of charts in class or at the Math Learning Station) wx chart to look at observations and pressure patterns across the USA.

2.6.3.1. Point out where Hearne is located on chart.

2.6.3.2.  See if students can read the air pressure reading and wind direction nearest Hearne on chart.

2.6.3.2.1. Point out how the wx information is written on the surface chart—use station model.

2.6.3.3. From classroom discussions, why are the winds in southern Texas blowing as shown on the surface chart? Point out the large pressure patterns, Highs, Lows, as shown on the chart. 

2.6.3.3.1. Point out the pressure gradient force (PGF) direction on the surface chart. Remind students that the turning of the Earth (Coriolis force) and surface friction are the other two factors that explain the direction of the winds. 

2.7. Summarize activity and key points on air pressure and aeronautics. 

2.7.1. Use poster listing key points about air pressure, surface winds,  and flying;

2.7.2. Point out how the pressure gradient force makes the wind blow and provide the key force in creating lift of a wing. 

3. Knowledge and skills to prepare students for AirFair activities. 

3.1. The qualities of air are critical to airplanes being able to fly—without an understanding of these qualities, human flight would not have been possible. 

3.1.1. The beginning of human flight started with discoveries of these qualities in the 17th century—

3.2. Air has weight and exerts pressure on the surface of the Earth and us. 

4. Media & tools to use.

5. Suggested content to discuss in class prior to AirFair.
5.1. Orientation for students
6. Discussion activities and experiments.
6.1. Introduction for students—an introduction that covers lessons on meteorology as it relates to aeronautics.

6.1.1. The same principles of science apply equally to meteorology is aerodynamics.

6.1.1.1. Examples: a study of the air is key to understanding basic weather and how an airplane flies and operates.

6.1.2. Questions to students at beginning of discussion about weather and flying:

6.1.2.1.  What makes the wind blow?

6.1.3. How does an airplane fly?

6.1.4. Does air have weight? 

6.1.5.  What does it mean when the weather person says, “The atmospheric pressure is 30.12 inches of Mercury? 

6.1.6. Images and/or movies that can be used in an introduction.

6.1.7. Understanding Flight—Robert has a copy.

6.1.7.1. Excellent introductory movies on flight w/ a portion of

6.1.7.2.  Likely a bit advanced, but remains good for the visuals

6.1.7.3.  Could limit discussions to key concepts, showing it again in middle school where advanced principles could be covered.

6.1.8. Movies on why the wind blows

6.1.9. Use a glider and a picture of wind blowing—asking questions

6.1.10. Start with an experiment the students conduct—use inquiry to lead to questions to answer in class discussions.

6.1.11. Show an airplane flying and wind blowing—ask students could these two processes work?

6.2. Air has weight—how do we know this?

6.2.1. What do we mean by weight?

6.2.2. Blow up a balloon—does it rise or fall? Why?

6.2.3.  The air pressure we measure with a barometer is the weight of air from the point where the observation is taken to the top of the atmosphere—to the edge of outer space.

6.2.3.1.  Observe different atmospheric pressures are result of temperature differences at these same locations. Use overhead of average global temperatures

6.2.3.2. Units we use are inches of Mercury, millimeters of Mercury, millibars, or even inches of water. Show examples of instruments and representative values related to weather events.

6.2.3.3. Do you ever feel the pressure of air on you? Tell us when and how it feels. 

6.2.3.4. Atmospheric pressure acts on us in all directions, up, down, sideways.

6.2.4.  Conduct Experiment #1—The Pressure’s On 

6.2.4.1. Summarize key points about experiment and atmospheric pressure.

6.3. What makes the wind blow?

6.3.1. Conduct Experiment #2—Why Winds Whirl Worldwide 

6.3.1.1. Why does the balloon move?

6.3.1.2. Relate back to the first demonstration with the balloon-it was heavier than the air it displayed therefore was greater weight and pressure inside the balloon.

6.3.1.3. As the balloon was released, there the balloon went from high to lower pressure—what we call a pressure gradient force.

6.3.1.3.1. PGF is the main force that causes air to move, therefore the winds to blow.

6.3.1.3.2. If Earth did not rotate, our winds would basically blow from high to low pressure

6.3.1.3.3. Another factor that causes the direction of winds to change is the friction of the ground. 

6.3.1.3.4. Due to these factors, there are average wind patterns around the globe Overhead of average global winds. 

6.3.1.3.4.1. We live in the westerly wind belt.

6.4. Summarize lessons
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