Waterloo High School Agriculture Department

Principles of Engineering (POE)

Text book:
Engineering Your Future and POE Binder

Instructor:
Tim McDermott

E-mail:
tmcdermott@wcusd5.net

Phone:
939-5165 home  or 217-417-3622 cell

School:
939-3455 ext. 448

Course Description: Using activities, projects, and problems, students learn first hand how engineers and technicians use math, science, and technology in an engineering problem-solving process to benefit people in the agriculture industry.  This course explores the wide variety of careers in agricultural engineering including power system and machinery design, structures and environmental science, and food and bioprocess engineering. Student knowledge and skills are developed in: designing and analyzing products, hydraulics, pneumatics, agricultural structural support systems, properties of building materials, and food manufacturing and handling processes. Agricultural engineers often work for government agencies, research and development, production, sales or management. Participation in FFA student organization activities and Supervised Agricultural Experience (SAE) projects is an integral course component for leadership development, career exploration and reinforcement of academic concepts.

	Lesson

The following lessons maybe changed during the course.  However, this is a guide to the material that will be covered.
	Expected Hours/ Problem Area

	Unit 1– Definition and Types of Engineers

Lesson 1 – Engineers as Problems Solvers

                     1.1 – Past, Present, and Future

Lesson 2 – Engineering Team

Lesson 3 – Careers in Engineering

                      3.1 – Engineering

3.2 – Engineering Technology

3. 3 – Distinction between Engineering and Engineering Technology
	3

2

3

	Unit 2 – Communication and Documentation   

     Lesson 1 - Sketching

     Lesson  2 Technical Writing

2.1 -Engineer’s Notebook

2.2 -Technical Reports

2.3 - Style

Lesson 3 – Tools for Data Collection, Representation and Presentation

Lesson 4 – Oral Presentations
	6

2

4

	Unit 3– Design Process
    Lesson 1 – Product Development

3.1Problem Identification

3.2 Problem Analysis

3.3 Information Gathering

3.4 Alternative Solutions and Optimization

3.5 Modeling

3.6 Testing and Evaluation

3.7 Presentation and Evaluation
	6

	Unit 4 – Engineering Systems

Lesson 1 – Mechanisms

1.1 – Mechanical Advantage

1.2 – Simple Machines

1.3 Gears

1.4 Cams

1.5 Linkages

Lesson 2 – Thermodynamics

2.1 – Units

2.2 – Forms of Energy

2.3 – Energy Conversions

2.4 – Cycles

2.5 – Efficiency

2.6 – Energy Loss

2.7 – Hear Engines

Lesson 3 – Fluid Systems

3.1 – Hydraulics Systems

3.2 – Pneumatics Systems

Lesson 4 – Electrical Systems

4.1 – Electrical Theory

4. 2 – Metering Devices

4.3 – Motors and Generators

Lesson 5 – Control Systems

5.1 – Open Loop System

5.2 – Closed Loop System
	25

3

3

3

25

	Unit 5 – Statics and Strength of Materials

      Lesson 1  - Statics

1.1 – Strength of shapes

1.2 – Forces

1.3 – Static Equilibrium

1.4  - Vectors

1.5  - Free Body Diagrams

1.6 – Moments

1.7 – Reaction Forces

1.8 – Trusses

1.9 - Bridges

Lesson 2 – Strength of materials

2.1 – Properties of Areas

2.2 – Stress

2.3- Strain

2.4 – Deflection
	21

4

	Unit 6 – Materials and Materials Testing in Engineering
     Lesson 1: - Categories of materials

1.1 – Metals

1.2 – Alloys

1.3 – Nonmetals

1.4 - Composites

Lesson 2 – Properties of materials

2.1 – Chemical Properties

2.2 – Physical Properties

2.3 – Mechanical Properties

2.4 – Dimensional Properties


	25


	Unit 6 – Materials and Materials Testing in Engineering
Lesson 3– Manufacturing Processes

Lesson 4– Quality Control

4.1 – Engineering Statistics

4.2 – Precisions Measurement Tools and Techniques

4.3 – Statistical Process Control

Lesson 5 – Material Testing

5.1 – Nondestructive Inspection and Testing

5.2 – Destructive Testing
	

	Unit 7- Engineering for Reliability

      Lesson 1 – Reliability

1.1 – Determining Failure Rates

1.2 – Identifying Critical Components

1.3 – Redundancy

1.4 – Risk Analysis

1.5 – Factors of Safety

1.6 – Liability and Ethics

Lesson 2 – Case Studies
	4



	Unit 8 - Kinematics

     Lesson 1– Linear Motion

1.1 – Displacement

1.2 – Velocity

1.3 - Acceleration

Lesson 2 – Projectile Motion
	20


Materials

· 3 inch Binder (used for a comprehensive portfolio)

· Pen/pencil,

· Paper

· Composition Notebook

· Scientific Calculator

· Agenda Book

Grading Information

Semester grade:



Quarter Grade


40%
1st quarter


Tests

20%

Class work 15%


40%
2nd quarter


Quizzes
15%

Participation  10%


20%
semester exam

Lab work
30%

FFA 5%











SAE 5%

Class work grade includes assignments and binder checks with table of contents.

Participation grade includes a daily grade based on preparation, attitude, and work in class.

SAE grade includes monthly grades (15th of each month) on your record books.  

The FFA portion of the grade will be determined by one of the following methods.  1) If you decided to become an FFA member and participate in 3 FFA events (contests, working in the greenhouse, chapter events) you can earn an A for the quarter.  2) If you decide not to become an FFA member this grade will be based on completing a 4-page essay each quarter on an agriculture or engineering related topic.  Public law (HB 4986) states that FFA is an integral component of agriculture courses.

Extra Credit

Extra credit may be offered throughout the semester.  If at any time you are interested in additional extra credit opportunities, ask and we will explore the possibilities.  Students are only eligible for extra credit activities if they have completed all regular assignments for the course. 

Classroom Expectations

My expectations for the class are high, yet simple.  Your expectations for the class are just as important as mine.  If we follow these few expectations this course is going to be interesting, fun, as well as challenging.

· Come to class ready and willing to learn – bring a positive attitude

· Be prepared to start class when the bell sounds

· Give 100% effort in all lessons and activities in class

· Respect everyone in the class - their point of view, knowledge, and questions

· Respect the school’s property

· Ask questions  

Classroom Discipline

If we follow the expectations, discipline will not be a major issue.  However, there will be times when we may forget the expectations.  If this happens (including tardies), the following consequences will be implemented.  Since this is a working laboratory discipline will be taken very seriously to ensure your safety and the safety of your fellow classmates.


1st offense – warning


2nd offense – warning


3rd offense – 30 minute detention in agriculture department


4th offense – 60 minute detention in agriculture department or referral to 

assistant principal


Extreme or repeated actions will result in immediate referral and recommendation for removal from class.

Make – up assignments

It is your responsibility to make up and missed assignments and do so in a timely fashion.  I will usually be available before and after school hours providing a perfect opportunity for you to get any work that you missed or make up any laboratory work.

Need Help?

If you ever need additional help or clarification on course material please ask.  I am here to help you learn and prepare for life after high school.  I need your help to make sure that we are all succeeding.  See me if you have any questions.

Open Lab

Many of the projects and homework will require you to use the computers, programs, and network to complete.  I will have open lab nights for you to come in and work on your homework.  As the semester progresses, I will post a schedule of the nights and times.
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