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Welcome to Aerospace Engineering!

Aerospace Engineering (AE) is the study of the engineering discipline which develops new technologies for use in aviation, defense systems, and space exploration.

The course explores the evolution of flight, flight fundamentals, navigation and control, aerospace materials, propulsion, space travel, orbital mechanics, ergonomics, remotely operated systems and related careers. In addition the course presents alternative applications for aerospace engineering concepts.

Utilizing the activity-project-problem-based (APPB) teaching and learning pedagogy, students will analyze, design, and build aerospace systems. While implementing these designs, students will continually hone their interpersonal skills, creativity, and application of the design process. Students apply knowledge gained throughout the course in a final multi-media project to envision their future professional accomplishments.

Aerospace Engineering is a high school level course that is appropriate for 11th or 12th grade students interested in Aerospace. It is recommended that students are concurrently enrolled in college preparatory mathematics and science courses and have successfully completed the Introduction to Engineering Design (IED) course and the Principles of Engineering course.

AE is one of the specialization courses in the Project Lead The Way high school engineering program. The course applies and concurrently develops secondary-level knowledge and skills in mathematics, science, and technology.

The course of study includes:


· Evolution of flight
· Aerospace Design

· Space

· Alternative Applications
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Expectations:

In order to meet the high standards established by Cedar Creek HS and to provide an opportunity for ALL students to learn, the following expectations will be implemented in class.

· Be present and on time.
· Be prepared and engaged in learning.
· Be respectful of yourself and others.
· Follow all CCHS rules paying close attention to safety guidelines.
Supplies:

TI-84 Plus graphing calculator for problem solving (class calculators are available if needed)

Grading:

Major Grades (60%)- includes tests, formal labs, performance assessments, and projects

Daily Grades (40%)- includes homework, practice, lab exercises, and quizzes

Policies:
1. Make-up work:
a. If you miss class because of an absence, you will get one extra day to turn in any assignment for each day that you are absent.

b. Check with the instructor for assignments, notes, and due dates.

c. Laboratories and tests must be made up within one week of the day that they were done in class. 

d. Late work is accepted for partial credit until the end of the six week period. The total grade on the assignment will be multiplied by 70%. At the end of the six week period, any work not yet turned in will earn a zero.

e. If you know of an absence ahead of time, inform the teacher and collect assignments.

2.   Everyone is expected to act in a professional manner and will behave respectfully at all times in the classroom:
     a.  Be at your desk ready to work when the bell rings.

     b.  Students should raise their hand to be recognized.

     c.  There will be no food eating in the classroom. 

     d.  Water and soft drinks will only be permitted if they are in closed containers.

e.  Students must adhere to lab safety rules. Students in violation of lab rules will not be able to participate in lab activities, which will affect their grade.

f.  Students who are late for class will be considered tardy, and will be sent to the tardy kiosk.

g.  Students are expected to wear their CCHS ID badges at all times.  The name and picture on the ID badge must be clearly visible.
3. Academic Integrity:
a. I have very high expectations for students at Cedar Creek HS. You are expected to show your best effort on all assignments and assessments.

b. Cheating or plagiarism will not be tolerated. Committing either offense could result in loss of credit for the assignment or assessment in question.

Course Outline:

Unit 1: Introduction to Aerospace

Lesson 1.1: Evolution of Flight

 

Concepts Addressed in Lesson

1. Understanding the evolution of flight instills an appreciation of past engineering accomplishments.

2. Knowledge of aerospace history provides insight to future challenges involving travel through the atmosphere and space.

3. Aerospace engineers typically work in teams to design smaller components of a larger system. The success of the entire system relies on each component to function correctly and to interact correctly with each other.

4. Success often comes from learning from failures which is demonstrated throughout the history of aerospace development.

Lesson 1.2: Physics of Flight
 

Concepts Addressed in Lesson

1. Aircraft have fixed and moveable surfaces to control forces and change flight direction.

2. The center of gravity of an object is where its weight is concentrated.

3. Four major forces act on an aircraft flying in the Earth’s atmosphere.

4. Atmospheric conditions impact aircraft performance.

5. Lift and drag are generated by fluid flow around an airfoil.

6. Aircraft performance can be simulated in a safe and cost effective environment.

7. Wind tunnels allow the performance of shapes to be tested in real fluid flow.

8. Gliders are designed to fly long distances without a system to produce thrust.

Lesson 1.3: Flight Planning and Navigation
 Concepts Addressed in Lesson

1. Simulations are widely used in the aerospace industry to develop skills which can be effectively applied to the actual device.

2. Each flight should be planned in advance of the actual flight.

3. Pilots then apply the principles of navigation to safely travel to their destinations.

4. The Global Positioning System, GPS, is a complex system designed to provide accurate location information to many users.

5. The history of navigation is intertwined with technology development.

6. Air traffic is coordinated within a complex system to improve safety and efficiency.

Unit 2: Aerospace Design

Lesson 2.1: Materials and Structures
 

Concepts Addressed in Lesson

 

1. Aerospace material selection is based upon many factors including mechanical, thermal, electromagnetic, and chemical properties.

2. Structural design, including centroid location, moment of inertia, and a material’s modulus of elasticity, are important considerations for an aircraft.

3. Static equilibrium occurs when the sum of all forces acting on a body is equal to zero.

4. Composites combine different materials to create a material with properties superior to that of the individual materials.

5. Material testing provides a reproducible evaluation of material properties.

Lesson 2.2: Propulsion

Concepts Addressed in Lesson

 

1. Energy transformed between forms of energy produces propulsion.

2. Newton’s Three Laws of Motion are central to the idea of propulsion.

3. Engines vary in terms of efficiency, speed, and altitude.

4. Air and fuel are used for combustion.

5. Engine configuration impacts flight performance.

6. Rocket engines produce thrust through rapid expansion of gases.

Lesson 2.3: Flight Physiology
Concepts Addressed in Lesson

1. The capabilities and limitations of the human body need to be understood by pilots, crews, and aerospace engineers.

2. An aerospace engineer considers the human interaction with the machine for more effective designs.

3. The human body consists of systems that work together to ensure functionality and life.

4. Extreme environments and forces can harm or kill a human.

Unit 3: Space

Lesson 3.1: Space Travel
 

Concepts Addressed in Lesson

1. The universe exists in a scale that is difficult to conceptualize.

2. Space law is a system based on international agreements designed to promote the use of space for the good of all humankind.

3. The exploration of space is successful through learning from previous missions and the development of technology and systems.

Lesson 3.2: Orbital Mechanics
 

Concepts Addressed in Lesson

1. Orbital mechanics provides a means for describing orbital behavior of bodies.

2. The same laws that govern satellite orbits also govern celestial body (e.g. comets, planets and moons) orbits.

3. All objects exert an attraction force to each other.

4. Objects orbit other objects in a pattern governed by forces exerted on each other.

5. Objects in orbit are continuously falling toward the body about around which they orbit.

6. Orbital elements can be used to fully define a satellite’s orbit, allowing the accurate prediction of the precise location of the satellite at a given time.

7. A satellite’s mission is a major factor when designing its orbit. 

 

Unit 4: Alternative Applications

 
Lesson 4.1: Alternative Applications
Concepts Addressed in Lesson

1. Aerospace concepts traditionally considered applicable to flight can be used in a variety of applications and industries.

2. Fluid movement is an important consideration in the design of many products.

3. Air travel impacts society and the environment in many ways.

4. Efficiency is major criteria for aircraft design.

Lesson 4.2: Remote Systems
Concepts Addressed in Lesson

1. Remote system designs are used in air, ground, maritime, and space environments.

2. Remote system design is based upon the integrated system design of mechanical, electrical, and software systems.

3. Remote systems use sensor feedback to modify behavior.

4. Operator input is established through the use of an operator interface and a means to communicate with the remote system. 

5. Remote systems can be designed to perform an extended operation with little human input or impact.

Lesson 4.3: Aerospace Careers
Concepts Addressed in Lesson

1. Career planning should consider many factors.

2. Career planning should begin by exploring one’s own interests and understanding possible options.

3. The wide variety of career paths available to students requires careful consideration for future professional success.
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