AUBURN UNIVERSITY

Power Equipment Technology

Syllabus

1.
Course Number:

CTCT 2100: Bottoms STEAM Lab, 32.629318,-85.50024
Course Title:

Power Equipment Technology

Credit Hours:
3 semester hours (Lecture 1, Lab 2).  

Prerequisites:

None

Corequisites:

None

Instructor: 

Dr. Michael Riley, Ph.D.
2.
Date Syllabus Prepared:
January 2019
3.
Text:
No textbook required. Links to various websites will be provided as needed for reference material along with handouts.
4.
Course Description: Small engines are internal combustion engines which convert one form of energy to another form of 

       energy. This course will discuss the theoretical and practical concepts associated with small engine 

       maintenance, repair, overhaul, identification, and systems diagnostics. 

5.
Course Objectives:

Upon completion of this course, students will be able to: 

1. Apply the principles of internal combustion engines to the operation, disassembly, re-assembly and operation of small engines. (290-3-3-.24-1.a.4)

2. Distinguish between the operation, principles, and applications of 2 stroke and 4 stroke internal combustion engines in agricultural situations.

3. Describe and apply theories of engine operation for internal combustion engines.



4.
Perform routine adjustments and preventive maintenance activities to internal combustion engines and power equipment (machinery). (290-3-3-.24-1.a.4) (290-3-3.24-1.b.4)

5.
Diagnose typical internal combustion engine malfunctions.

6.
Select and use appropriate tools in internal combustion engine maintenance.

6.
Course Content:
I. Course Introduction 
Week 1 (January 7-11)

A. Course overview /Syllabus

II.
Engine Operation 
Week 2 (January 14-18)
A. Tools and Safety

B. Engine Classification, Ignition, Four Stroke Process, Cylinder Design, Crankshaft Orientation, Cooling Systems, Energy Conversion

C. Lab Application: Small Engine Maintenance, Serial Numbers, and Parts 
January 21, M.L.K. Jr. Day
III.
Engine Operation 
Week 3 (January 22-25)  
A. Engine Components,

B. Engine block, Cylinder Head, Crankshaft, Piston and Piston Rings, Connecting Rod, Bearings, Flywheel, Valve Train, Four Stroke Engines (Intake, Compression, Ignition, Exhaust)

C. Lab Application: Engine systems and parts identification. Using gauges and appropriate toolsets for compression, spark, carburetor, etc. 
IV.
Engine Operation 
Week 4 (January 22-February 1)
A. Four Stroke Engine Valve Systems, Valve Overlap, Horsepower, Two-Stroke systems, Turbochargers

B. Lab Application: Create an application chart which describes the four stroke and two stroke process. 

C. Quiz 1
V.
Compression Systems 
Week 5 
(February 4-8)

A. Compression, Adiabatic process, Changes in the Charge, Compression Problems, Valves, One Piece or Projection tip welded valve, Hardfacing, design, dynamics, valve guide, seats.

B. Lab Application: Begin engine teardown. Remove shielding, muffler, and valve cover. 
VI.
Compression Systems 
Week 6 
(February11-15)
A. Pistons, piston design, ring grooves, piston dynamics, surface treatment, rings, ring materials, break-in, installation, cylinder bore, finish, crankcase breather system, compression release system, valve resurfacing. 

B. Lab Application: Piston, connecting arm, and crankcase removal. Cylinder inspection and honing. Measuring travel distance and bore to determine displacement. 

VII. Fuel System 

Week 7
(February 18-22).
A. Fuel, combustion, stoichiometric ratio, emissions, catalytic converters, octane, volatility, air pressure, carburetor dynamics, Bernoullis’ Principle, Carburetor Operation. 

B. Lab Application: Carburetor teardown and operation. Troubleshooting the carburetor and application of diagnostic equipment.
C.  Midterm Exam

VIII.
Fuel Systems 

Week 8
(February 25-March1).
A. Air Bleeds, Emulsion Tube, Fuel Bowl Level Regulation, Fuel Bowl Vent Design, Parts design, removal, fuel filters and pump. 

B. Lab Application: Carburetor rebuild. 

IX. Governor system 
Week 9 (March 4-8).
A. Governor operation principles, components, pneumatic, mechanical, electronic governor systems, Governor droop, control, sensitivity, springs, idle, Hysteresis, Adjustment. 
B. Lab Application: Removal of sump cover, governor system. 
Spring Break   

(March 11-15)
X. Electrical System 
Week 10 (March 18-22)

A. Electrical Principles, Voltage, Series Circuits, Ignition Systems, Switch Styles, Breaker Point Ignition, Magnetron Ignition System, Two Cycle Ignition, Starter Motors. 

B. Lab Application: Magnetron Removal and Pathway Trace, Installing and removing starters on two cylinder engines. 

XI. Cooling and Lubrication Systems 
Week 11 (March 25-29)
A.        Engine heat, engine materials and characteristics, heat induced expansion, air cooled, air cooled
       components, ducting, cooling air plenum, discharge, liquid cooled systems and components. 

B.        Lab Application: cooling system maintenance and repair. 

XII. Briggs and Stratton Plant Tour

Week 12 (April 1-5)

XIII. Multiple Cylinder Engines 

Week 13 (April 8-12)
A.       Multi-cylinder engine design, displacement, systems, compression, fuel, governor, electrical, cooling
      lubrication

B.       Lab Application: Maintenance of two-cylinder engines. 
C.       Quiz 2
XIV. Troubleshooting and Engine Rebuild 
Week 14 (April 15-19)
XV. Troubleshooting and Engine Rebuild 
Week 15 (April 22-26)
Final Examination in Week 16 (April 29, thru May 3)
7.
Course Requirements:
A. Attend all class sessions and participate in all class discussions and lab exercises.
B. Complete a mid-term examination.
C. Complete a comprehensive final examination.

D. Complete all laboratory exercises.

8.
Grading and Evaluation Procedures

The final grade for this course will be based on the following:



Quizzes 





20%



Comprehensive final examination


15%



Laboratory exercises, assignments and attendance
65%


Total




100%



The following grading scale will be used:




90 - 100 % = A




80% - 89.9% = B




70% - 79.9% = C




60% - 69.9% = D




Below 60% = F

9.

Class Policy Statements:
A. Students are expected to attend all class meetings and participate in all classroom exercises.  Should students need to be absent for any reason, please contact the course instructor before missing that class meeting.

B. Students are responsible for initiating arrangements for missed work due to excused absences.  

C. Make-up quizzes and exams will be given only for University-approved excuses as outlined in the Tiger Cub.  Arrangements to take the make-up quizzes must be made in advance.  Students who miss a quiz because of illness need a doctor’s statement for verification of sickness and should clear the absence with the instructor the day they return to class.  Other unavoidable absences from campus must be documented and cleared with the instructor in advance.  Unannounced quizzes cannot be made up under any circumstance.

D. Students who need special accommodations should make an appointment to discuss the Accommodation Memo during office hours as soon as possible.  If you do not have an Accommodations Memo, contact Dr. Kelly Haynes, Director, Program for Students with Disabilities, in 1244 Haley Center as soon as possible.  Telephone: 334-844-5943 (Voice T/O).

E. All portions of the Auburn University Honesty Code found in the Tiger Cub (Title XII) will apply in this class.

F. Honesty Code:  The University Academic Honesty Code and the Tiger Cub Rules and Regulations pertaining to Cheating will apply to this class.
G. Professionalism:  As faculty, staff, and students interact in professional settings, they are expected to demonstrate professional behaviors as defined in the College’s conceptual framework. These professional commitments or dispositions are listed below:
1. Engage in responsible and ethical professional practices
2. Contribute to collaborative learning communities
3. Demonstrate a commitment to diversity
4. Model and nurture intellectual vitality
