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Michael Ames

Student Teaching
Unit 3
COURSE OF STUDY:
Foundations of Technology (Grade 9)

LESSON TITLE:

Airfoil
ITEA NATIONAL STANDARDS ADDRESSED: (Standards for Technological Literacy)
Standard 8:

The attributes of design.
Standard 9:

Engineering design

Standard 10:

The roll of troubleshooting, research, development,




invention, innovation, and experimentation in problem




solving. 

BENCHMARKS:
8H
The design process includes defining a problem, brainstorming, researching, and generating ideas, identifying criteria and specifying constraints, exploring possibilities, selecting an approach, developing a design proposal, making a model or prototype, testing and evaluation the design using specifications, refining the design, creating or making it, and communicating processes and results.

8I.
Design problems are seldom presented in a clearly defined form.

8J.
The design needs to be continually checked and critique, and the ideas of the design must be redefined and improved. 

8K.
Requirements of a design such as criteria, constraints, and efficiency sometimes compete with each other. 

9I.
Established design principles are used to evaluate existing designs, to collect data, and to guide the design process. 

9J.
Engineering design is influenced by personal characteristics, such as creativity, resourcefulness, and the ability to visualize and think abstractly. 

9K.
A prototype is a working model used to test a design concept by making actual observations and necessary adjustments.

9L.
The process of engineering design takes into account a number of factors.

10I.
Research and development is a specific problem-solving approach that is used intensively in a business and industry to prepare devices and system for the marketplace. 

10J.
Technological problems must be researched before they can be solved using technology. 
ENDURING UNDERSTANDING:
After an instructor led class lectures, presentations and several labs pertaining to the lesson students will be expected in a formal assessment to understand the following objectives well enough to write a BCR or an ECR with correct factual information and complete a written formal assessment quiz/test: 

· Define all vocabulary terms

· Describe how the design process is used when designing an airfoil

· Explain the 2 major theories of flight with 99% accuracy

VOCABULARY TERMS:

Drag

Lift

Turbulence

Vortices

Efficiency 

Wind speed

Bernoulli’s Principle

Newtonian principle

Wind tunnel

Thrust 

Air Pressure

Friction

Angle of Attack

Chord

Leading Edge

Trailing Edge

Laminar flow
Fluid

TOOLS AND MATERIALS NEEDED FOR ALL LABS UP TO LESSON #3:
Internet/ word processor capable computer 
Lesson supplements

6” 2X4

150 grit abrasive paper

220 grit abrasive paper

400 grit abrasive paper

0000 steel wool 

Spray paint/ Stain

Phillips screw driver

Computerized wind tunnel 

Computer interfaced with wind tunnel 

Color Printer 

Half round/ Flat Rasp 

Half round/ flat bastard file

Polyurethane

Clamps 

14” Band saw 

Pencil 

Compass

Protractor

ESSENTIAL QUESTIONS:
Questions that may possibly be asked:

1. What are the two main principles behind lift?

2. What are the 4 forces of flight?

3. How is a wind tunnel used to test air-foils?

4. What is the best airfoils design suppose to do?

LESSON:

1. Intro to flight 

a. 4-Forces

i. lift, Drag, Thrust, Gravity

b. History 

c. Reason 

2. Principles of Lift

a. Bernoulli’s 

b. Newtonian

3. Airfoils / Wings

a. Shapes

b. Design constraints 

c. Efficiency 

d. Design characteristics

4. Testing

a. Wind Tunnels 

i. How they are used

b. Direct flight

c. Modeling

5 Lab activities

SUMMARY

Review:
Review will take place at the end of the lesson through a verbal review and questioning. Handouts may be given out to help guide students through this process. 

Activity:
This unit will require students to design, construct, and test a working airfoil prototype using a wind tunnel and computer.
ADDED FOR SA-135 CLASS

This lesson has a hands on activity which requires students to create a model of an airfoil. Then they take their model and test it in our wind tunnel. They then calculate and graph the efficiency of their airfoil. After this they can determine if their design is good or needs improvement. This knowledge is then transferred into the making of a working boomerang. 

This hands on activity is good for a kinesthetic learner because they physically work a material. At the same time this activity gives the introverted processors the ability to calculate and think about the mathematical data returned form the wind tunnel testing. 

The Product is a completed airfoil, working boomerang, and acquired testing data. 
Modeling:
Modeling and demonstration primarily takes place during the lesson. The teacher will demonstrate the processes needed and the testing means so student can see the big picture.
Post-test:
Students will be evaluated through the compellation and accuracy of their drawings, test results, and written documentation.
