Driving the Wind

Wind-powered Vehicle Design

 Career Area: Engineering and Technology Education
ETE Course: Introduction to Engineering and Technology Education
Unit: Unit 6, Introduction to Energy, Power, and Transportation Technologies
Standards
· 6.1 Define energy and power

· 6.2 Differentiate between potential and kinetic energy

· 6.6 Design and construct an air-powered vehicle 

Technical Content “Big Ideas”

· Science is a process for producing knowledge
· Engineering is the application of science and technology
· Tools & techniques
· The role of creativity and problem solving
· Engineering design
· Design under constraint
· Fundamental concepts of science and technology
Essential Question: Can an efficient vehicle be designed that uses the wind as the primary source of power?
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Scenario: You been shipwrecked on an island with 12 other people for more than a month. Being shipwrecked with this number of people for a long period of time makes you realize how nice it was to have many of the modern conveniences that you once took for granted—like toothpaste, soap, and deodorant. These people smell really bad and need a bath! There is a water source on the island, but you’ve build your campsite on the highest point on the island and it is about a mile to the water source. By the time that people return across the humid island from bathing they smell about as bad as they did when they departed to take a bath. You’ve decided that this problem can be solved by building a wind-powered water retrieval vehicle. There are only a few materials available, but it looks like you will have everything that you need.  In groups of two, build a scale-model of a wind-powered vehicle that can be used to carry water from the source to the campsite. You do not have to use all of the available materials, but you can’t use materials that aren’t found on the island.
Materials and Resources
(Per Team of 2 students)

1.
1 - 3" x 6" wooden vehicle body 
6.
5 - Sheets paper

2.
1 - set wheels and axles
7.
2 - Feet of string


3.
1 - 6" x 12" sheet of aluminum foil
8.
5 - Craft sticks


4.
1 - 12" x 20" sheet of tissue paper
9.
6" Masking tape


5.
1 - 12" x 12" sheet of plastic wrap
10.
Hot glue gun/glue
Content Information: Wind is a form of solar energy. Winds are caused by the uneven heating of the atmosphere by the sun, the irregularities of the earth's surface, and rotation of the earth. Wind flow patterns are modified by the earth's terrain, bodies of water, and vegetative cover. This wind flow, or motion energy, when "harvested" can power a variety of mechanical and electrical devices. Although wind is most commonly used today to generate electricity, it has been historically used to generate mechanical motion—and, it is more efficient in generating mechanical motion than it is in generating electricity.

Wind turbine blades, like aircraft propeller blades, turn in the moving air and power electrical and mechanical devices. Simply stated, a wind turbine is the opposite of a fan. Instead of using electricity to make wind, like a fan, wind turbines use wind to create mechanical motion (i.e., wind-powered water pump or windmill) or make electricity. Modern wind turbines fall into two basic groups; the horizontal-axis variety, like the traditional farm windmills used for pumping water, and the vertical-axis design, like the eggbeater-style Darrieus model, named after its French inventor. Most large modern wind turbines are horizontal-axis turbines.

Wind energy is a free, renewable resource, so no matter how much is used today, there will still be the same supply in the future. According to the U.S. Department of Energy, in 1990, California's wind power plants offset the emission of more than 2.5 billion pounds of carbon dioxide, and 15 million pounds of other pollutants that would have otherwise been produced. It would take a forest of 90 million to 175 million trees to provide the same air quality. Although wind power plants have relatively little impact on the environment compared to fossil fuel power plants, there is some concern over the noise produced by the rotor blades, aesthetic (visual) impacts, and birds and bats having been killed by flying into the rotors. Most of these problems have been resolved or greatly reduced through technological development or by properly siting wind plants.

Basics of Wind Energy
· Kinetic Energy of wind is: 1/2 * mass * velocity * velocity 
· momentum in the wind = mass x velocity 

· Power per unit area = KE * momentum --> MV2 *MV 

· So Power that can be extracted from the wind goes as velocity cubed (V3) 

· 27 times more power is in a wind blowing at 60 mph than one blowing at 20 mph 

Watch these two videos of homemade wind-powered vehicles: http://www.youtube.com/watch?v=aJpdWHFqHm0
http://www.foxnews.com/leisure/2012/05/16/chinese-farmer-invents-wind-powered-car/
Deliverables: Using only the materials supplied by your instructor, you and your teammate must build a scale model of a wind-power vehicle that can transport water a distance of at least 10 feet. You will be supplied a standard box fan to test the vehicle. 

Parameters: The completed prototype wind-powered vehicle must:

· Be powered only by the wind generated by the box fan.

· Not exceed the following 3’ x 3’ x 3’ in size

· Be designed using the engineering design model

· Operate without direct contact by the designers (after the vehicle is launched, the operators will not be allowed to touch the vehicle).

· Include brainstorming sheet and working drawing that illustrates how the machine was designed. 
· Traverse the ten foot course at least once during three trials on the test course set-up by the instructor.   

Assessment:

Wind-vehicle Assessment Form 


Team Name: ____________________________________________________________ 

Group Members:  ________________________________________________________

Vehicle Name: ___________________________________________________________

Scoring Criteria:

1. _____ (0 - 20 pts) Completed vehicle submitted with working drawings and brainstorming sheet that includes alternate ideas.

2. _____ (0 – 20 pts) Completed vehicle showed evidence of creative use of materials.

3. _____ (0 – 40 pts) Vehicle functioned appropriately and traversed the entire 10’ course.

4. _____ (0 – 20 pts) Team utilized the engineering design loop to solve the problem  
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Brainstorming Sheet

Directions:  Before your team starts construction of your vehicle, conduct some Internet research and then conduct a brainstorming session where you attempt to identify at least four different potential solutions. Record those ideas below and submit this with your final product.
	
	

	
	


