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Welcome to Principles of Engineering!

Principles Of Engineering (POE) is a high school-level survey course of engineering. The course exposes students to some of the major concepts that they will encounter in a postsecondary engineering course of study. Students have an opportunity to investigate engineering and high tech career POE gives students the opportunity to develop skills and understanding of course concepts through activity-, project-, and problem-based (APPB) learning. Used in combination with a teaming approach, APPB learning challenges students to continually hone their interpersonal skills, creative abilities, and problem solving skills based upon engineering concepts. It also allows students to develop strategies to enable and direct their own learning, which is the ultimate goal of education.

To be successful in POE, students should be concurrently enrolled in college preparatory mathematics and science. Students will employ engineering and scientific concepts in the solution of engineering design problems. Students will develop problem-solving skills and apply their knowledge of research and design to create solutions to various challenges. Students will also learn how to document their work and communicate their solutions to their peers and members of the professional community.

The course applies and concurrently develops secondary level knowledge and skills in mathematics, science, and technology.

The course of study includes:

· Mechanisms




Statics

· Energy Sources




Material Properties

· Energy Applications



Material Testing

· Machine Control



Statistics

· Fluid Power




Kinematics
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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-83 or higher model 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 teacher 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 each 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 Energy and Power

Lesson 1.1 Mechanisms:

Concepts Addressed in Lesson:

1.  Engineers and engineering technologists apply math, science, and discipline-specific skills to solve problems.

2. Engineering and engineering technology careers offer creative job opportunities for individuals with a wide variety of backgrounds and goals.

3. Technical communication can be accomplished in oral, written, and visual forms and must be organized in a clear and concise manner.

4. Most mechanisms are composed of gears, sprockets, pulley systems, and simple machines.

5. Mechanisms are used to redirect energy within a system by manipulating force, speed, and distance.

6. Mechanical advantage ratios mathematically evaluate input work versus output work of mechanisms.

Lesson 1.2 Energy Sources:

Concepts Addressed in Lesson:

 

7. Energy source classifications include nonrenewable, renewable, and inexhaustible.

8. Energy source processes include harnessing, storing, transporting, and converting.

9. Energy often needs to be converted from one form to another to meet the needs of a given system.

10. An understanding of work, energy, and power is required to determine system efficiency. 

11.  An understanding of the basics of electricity requires the understanding of three fundamental concepts of voltage, current, and resistance.

12. The atomic structure of a material determines whether it is a conductor, an insulator, or a semiconductor.

Lesson 1.3 Energy Applications :

Concepts Addressed in Lesson:

13. Energy management is focused on efficient and accessible energy use.

14. System energy requirements must be understood in order to select the proper energy source.

15. Energy systems can include multiple energy sources that can be combined to convert energy into useful forms. 

16. Hydrogen fuel cells create electricity and heat through an electrochemical process that converts hydrogen and oxygen into water.

17. Solar cells convert light energy into electricity by using photons to create electron flow. 

18. Thermodynamics is the study of the effects of work, thermo energy, and energy on a system.

19. Thermo energy can transfer via convection, conduction, or radiation.

20. Material conductivity, resistance, and energy transfer can be calculated. 

Lesson 1.4 Design Problem – Energy and Power:
Concepts Addressed in Lesson:

21. Design problems can be solved by individuals or in teams.

22. Engineers use a design process to create solutions to existing problems.

23. Design briefs are used to identify the problem specifications and to establish project constraints.

24. Teamwork requires constant communication to achieve the desired goal.

25. Design teams conduct research to develop their knowledge base, stimulate creative ideas, and make informed decisions.

Unit 2 Materials and Structures

Lesson 2.1 Statics:

Concepts Addressed in Lesson:

26. Laws of motion describe the interaction of forces acting on a body.

27. Structural member properties including centroid location, moment of inertia, and modulus of elasticity are important considerations for structure design.  

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

29. Applied forces are vector quantities with a defined magnitude, direction, and sense, and can be broken into vector components. 

30. Forces acting at a distance from an axis or point attempt or cause an object to rotate.

31. In a statically determinate truss, translational and rotational equilibrium equations can be used to calculate external and internal forces.

32. Free body diagrams are used to illustrate and calculate forces acting upon a given body.

Lesson 2.2 Material Properties:

Concepts Addressed in Lesson:

 

33. Materials are the substances with which all objects are made.

34. Materials are composed of elements and area categorized by physical and chemical properties.

35. Materials consist of pure elements. Compounds and mixtures and are typically classified as metallic, ceramic, organic, polymeric, and composite. 

36. Material properties including recyclability and cost are important considerations for engineers when choosing appropriate materials for a design.

37. Material selection is based upon mechanical, thermal, electromagnetic, and chemical properties. 

38. Raw materials undergo various manufacturing processes in the production of consumer goods. 

Lesson 2.3 Material Testing: 

Concepts Addressed in Lesson:
 

39. Engineers utilize a design process and mathematical formulas to solve and document design problems.

40. Material testing aids in determining a product’s reliability, safety, and predictability in function.

41. Engineers perform destructive and non-destructive tests on material specimens for the purpose of identifying and verifying the properties of various materials.

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

43. Tensile testing data is used to create a test sample stress strain curve.

44. Stress strain data points are used to identify and calculate sample material properties including elastic range, proportional limit, modulus of elasticity, elastic limit, resilience, yield point, plastic deformation, ultimate strength, failure, and ductility.

Lesson 2.4 Design Problem – Materials and Structures: 

 Concepts Addressed in Lesson:
 

45. Design problems can be solved by individuals or in teams.

46. Engineers use a design process to create solutions to existing problems.

47. Design briefs are used to identify the problem specifications and establish project constraints.

48. Teamwork requires constant communication to achieve the desired goal.

49. Design teams conduct research to develop their knowledge base, stimulate creative ideas, and make informed decisions.

Unit3 Control Systems

 Lesson 3.1 Machine Control:

 Concepts Addressed in Lesson:

 

50. Flowcharts provide a step by step schematic representation of an algorithm or process.

51. Control systems are designed to provide consentient process control and reliability.

52. Control system protocols are an established set of commands or functions typically created in a computer programming language.

53. Closed loop systems use digital and analog sensor feedback to make operational and process decisions.

54. Open loop systems use programming constants such as time to make operational and process decisions.

Lesson 3.2 Fluid Power:

 Concepts Addressed in Lesson:

 

55. Fluid power systems are categorized as either pneumatic, which utilizes gas, or hydraulic, which utilizes liquid.

56. Fluid power is possible because in a system of confined fluid, pressure acts equally in all directions.

57. The most basic components of all fluid power systems include a reservoir or receiver, a pump or compressor, a valve, and a cylinder.

58. Fluid power systems are designed to transmit force over great distances, multiply an input force, and increase the distance that an output will move.

59. Laws about the behavior of fluid systems and standard conventions for calculating values within fluid systems aid in the design and understanding of such systems.

60. Standard schematic symbols and conventions are used to communicate fluid power designs.

Lesson 3.3 Design Problem – Control Systems:

 Concepts Addressed in Lesson:

 

61. Design problems can be solved by individuals or in teams.

62. Engineers use a design process to create solutions to existing problems.

63. Design briefs are used to identify the problem specifications and to establish project constraints.

64. Teamwork requires constant communication to achieve the desired goal.

65. Design teams conduct research to develop their knowledge base, stimulate creative ideas, and make informed decisions.

 

Unit 4 Statistics and Kinematics

Lesson 4.1 Statistics:

Concepts Addressed in Lesson:

66. Engineers use statistics to make informed decisions based upon established principles.

67. Visual representations of data analyses allow for easy distribution and understanding of data.

68. Statistics is based upon both theoretical and experimental data analysis.

Lesson 4.2 Kinematics:

Concepts Addressed in Lesson:

69. When working with bodies in motion, engineers must be able to differentiate and calculate distance, displacement, speed, velocity, and acceleration.

70. When air resistance is not taken into account, released objects will experience acceleration due to gravity, also known as freefall. 

71. Projectile motion can be predicted and controlled using kinematics equations.

72. When a projectile is launched, velocity in the x direction remains constant; whereas, with time, the velocity in the Y direction in magnitude and direction changes due to gravity.
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