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Course Review Package

Fall 2000

Course Review held on: 14 February 2001

MechEngr 490

Automotive Systems Analysis for the Engineer
Offered:  Fall Semester Only

Number of Credit Hours:  3(2)

Prerequisites for this Course: EngrMech 320

Co-requisites for this Course:  None. 

This Course is a Prerequisite for:  None.

This Course is an option for engineering programs
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Course Director:  Capt Marty Bowe

Instructors:  Lt Col Jeff Ball

1. COURSE DESCRIPTION 

Mech Engr 490.  Automotive Systems Analysis for the Engineer.  3(2).  An analysis of the modern automobile as an engineering system.  Engineering concepts applied to the design, maintenance, and integration of automotive subsystems.  Analysis of power plants, clutches, transmissions, drive trains, suspension systems, steering and braking dynamics, and overall vehicle performance including economy.  Final report or final exam.  Field trip.  Prereq:  Engr Mech 320.  Sem hrs: 3 fall.  Current Textbook:  Auto Fundamentals by Stockel, Stockel, and Johanson published by Goodheart-Willcox.   

1.1 Goals and Objectives 

1.1.1 Course Goal:

Cadets will understand automobile operation, design, and performance from the perspective of the automobile as an engineered system for public use.
1.1.2 Course Objectives 

1.  Cadets will be able to explain how engineering concepts learned in previous courses apply to one common, comprehensive, “real-world” engineering system. 

2.  Cadets will be able to describe and evaluate the pros and cons of automobile subsystems with respect to impact on overall system design. 

3.  Cadets will be able to apply their knowledge of the automobile by designing and conducting an experiment or project to improve, design, or understand an automobile or automobile system, and will effectively communicate the results.
1.1.3 Mapping to Program Curricular Outcomes 

	
	1a.  Application of the fundamental analysis concepts of engineering mechanics to solve engineering problems.
	1b.  Application of the fundamental analysis concepts of mechanical engineering to solve engineering problems
	2a.  Modeling, design, and fabrication techniques of systems with solid and fluid components under real-world conditions.
	2b.  Modeling, design, and fabrication techniques of thermal and mechanical systems under real-world conditions
	3a.  Use of contemporary engineering mechanics analysis, design, and test tools.
	3b.  Use of contemporary mechanical engineering analysis, design, and test tools
	4.  Experimental techniques to include test design, execution, data analysis and interpretation.
	5.  Written and oral communications skills.
	6.  Knowledge of ethical and professional responsibilities.
	7.  Breadth and depth of engineering knowledge and skills to effectively identify and solve the types of complex, interdisciplinary problems they will encounter as Air Force engineers.
	8.  Ability to be effective interdisciplinary team members and leaders.
	9.  Skills to be independent life-long learners while knowing when to seek help.
	10.  Knowledge of contemporary social, political, military, and engineering issues, as well as the role of Air Force engineering officers and citizens in our global society.

	1.  Cadets will be able to explain how engineering concepts learned in previous courses apply to one common, comprehensive, “real-world” engineering system. 
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	2.  Cadets will be able to describe and evaluate the pros and cons of automobile subsystems with respect to impact on overall system design. 
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	3.  Cadets will be able to apply their knowledge of the automobile by designing and conducting an experiment or project to improve, design, or understand an automobile or automobile system, and will effectively communicate the results.
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	X
	
	
	
	
	
	


1.2 Course Content – Course Syllabus 

Lsn
Topic








Reading / Work Due
1
Course Introduction








2
Introduction to the Automotive System








3
Introduction to the Automotive Engine




Ch 1, 2

4
Engine Performance






Ch 6

5
Cylinder Head & Valves






Ch 1, 2

6
Camshaft & Valve Train








7
Oil Properties and Bearings





Ch 11, 12

8
Oil Lab








Prop Letter Due

9
Lubrication & Cooling Systems





Ch 11, 12

10
Intake Systems, Turbochargers, Superchargers (Trip to Aero Lab)

Oil Lab Due

11 
Exhaust Systems and Emissions





Ch 13, 14


12
Starting & Charging Systems





Ch 16, Lab Due

13 
Ignition Systems







Ch 8

14
GR#1

15
Fuel System & Combustion





Ch 10

16
Carburation and Fuel Injection





Ch 9

17
Design of Experiments (DOE)

18
Under the Hood & Dyno Run








19
Computerized Engine Control and the Electrical System


Ch 15,17--DOE due
20
Clutches








Ch 18

21
Manual Transmissions 






Ch 19

22
Drive Axles, Differentials, & 4WD





Ch 20, 22

23
Automatic Transmissions
I





Ch 21

24
Automatic Transmissions
II





Ch 21

25
Passenger Comfort and Safety





Ch 28

26
GR #2









27
Disc & Drum Brakes 






Ch 23



28
Suspension Systems






Ch 24

29
Project Time

30
Steering Systems & Wheel Alignment




Ch 25, 27


31
Steering Dynamics 






Ch 25, 27

32
Tires 








Ch 26

33
Aerodynamic Drag & Intro to Performance Exercise 

34
Project Time





35
Performance Add-ons

36
Alternative engines: 2-Stroke, Diesel, Electric, Turbine 


Ch 3, Perf Ex Due

37
Automobiles of the Future

38
GR #3

39
Project Time

40
Course Critique, Project Time, Final Presentations



Final Report Due (COB T40)
41
Final Presentations








42
Final Presentations
1.2.1 Summary of Graded Events 

	Assessment Events
	Course Obj
	Duration
	Points (1500)
	Percent of Grade

	Project Proposal
	3
	8 lessons
	50
	3.33

	Oil Lab
	1
	2 lessons
	100
	6.67

	Engine Lab
	1,2
	2 lessons
	100
	6.67

	GR 1
	1,2
	14 lessons
	250
	16.67

	DOE Lab
	1,2
	2 lessons
	50
	3.33

	GR 2
	1,2
	12 lessons
	250
	16.67

	Performance Exercise
	1,2
	3 lessons
	100
	6.67

	GR 3
	1,2
	12 lessons
	250
	16.67

	Final Project Report
	3
	32 lessons
	250
	16.67

	Final Project Presentation
	3
	32 lessons
	100
	6.67
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Course Placement 

1.3.1 Course Flow Map  

1.3.2 Prerequisites – EM320

1.3.3 Courses Fed – None.

1.3.4 Replacements and Waivers—this course only fills engineering options in engineering majors. 

1.4 Course Policies  - Must achieve 60% overall with all assignments completed to pass.   Graded on the curve.

1.5 General Course Delivery – Each lesson is built around an examination of a subsystem and the design issues associated with it.  The system level issues are introduced to help frame the subsystem problem in terms of impact to the system.  Social-historical issues related to the automobile are introduced as appropriate.
1.6 Changes from Previous Offerings—Per the recommendations of the AY99-00 ME 490 Course Review Package (see Section 3 of the document), the course flow returned to historical flow of engine—powertrain—chassis—combined performance as suggested.  Permanent use of chassis dyno and introduction of new labs also completed as recommended.

1.7 Course Resources

1.7.1 Supplies - miscellaneous materials, welding wire, and strain gages for projects; oil for oil lab

1.7.2 Equipment/Computers – Oil Lab supplies (Hot plates, Thermocouple systems, Stopwatches, Dip cup sets, Freezer, Thermometers), chassis dynamometer, Sun exhaust gas analyzer, DFAN I.C.E. Lab.  All labs were completed in one lesson, while the final project had a duration of approximately 32 lessons.

1.7.3 Needs/Desires – The course is in need of an up-to-date OBD-III system.  Also, a year-to-year project car or dyno mule could prove valuable as well.

2. ASSESSMENT

2.1 Were the Course Objectives Achieved? 

2.1.1 Student and Instructor Assessment 

	Objective
	Cadets*
	CD
	Instructor
	Average

	Cadets will be able to explain how engineering concepts learned in previous courses apply to one common, comprehensive, “real-world” engineering system
	3.58
	3.5
	4
	3.69

	Cadets will be able to describe and evaluate the pros and cons of automobile subsystems with respect to overall system design
	3.58
	3
	3
	3.19

	Cadets will be able to apply their knowledge of the automobile by designing and conducting an experiment or project to improve an automobile, and will effectively communicate the results.
	3.56
	2.7
	3
	3.09


*Cadet input from the end of semester survey

0 - strongly disagree, 1 - disagree, 2 - neutral, 3 - agree, 4 - strongly agree

2.1.2 Assessment Based Upon Graded Events  

	Assessment Events
	Course Obj
	Points (1500)
	Percent of Grade
	Average Score
	Average (as %)

	Project Proposal
	3
	50
	3.33
	47.4
	94.8%

	Oil Lab
	1
	100
	6.67
	89.4
	89.4%

	Engine Lab
	1,2
	100
	6.67
	82.4
	82.4%

	GR 1
	1,2
	250
	16.67
	201.3
	80.5%

	DOE Lab
	1,2
	50
	3.33
	45.0
	90.0%

	GR 2
	1,2
	250
	16.67
	206.0
	82.4%

	Performance Exercise
	1,2
	100
	6.67
	78.7
	78.7%

	GR 3
	1,2
	250
	16.67
	204.1
	81.6%

	Final Project 
	3
	350
	23.33
	298.7
	85.3%

	Total
	
	
	
	
	83.5%


	Objective
	Items
	Avg Score

	Cadets will be able to explain how engineering concepts learned in previous courses apply to one common, comprehensive, “real-world” engineering system
	All Labs, GR’s
	82.5%

	Cadets will be able to describe and evaluate the pros and cons of automobile subsystems with respect to overall system design
	Select Labs, GR’s
	81.8%

	Cadets will be able to apply their knowledge of the automobile by designing and conducting an experiment or project to improve an automobile, and will effectively communicate the results.
	Final Project
	86.5%


2.1.3 Other Student Assessment 

	Instructor
	Fall 2000

	1.  Ability to stimulate interest
	5.6

	2.  Quality and timeliness of feedback
	5.5

	3.  Ability to provide clear, well-organized instructions
	5.7

	4.  Ability to present alternative explanations
	5.6

	5.  Use of examples and illustrations
	5.7

	6.  Value of questions and problems raised
	5.7

	7.  Knowledge of course material
	5.9

	8.  Military role model
	5.7

	9.  Encouragement given students to express themselves
	5.5

	10.  Concern for student learning
	5.7

	11.  Availability for extra help
	5.6

	12.  Enthusiasm
	5.7

	Course
	

	13.  Organization
	5.4

	14.  Clarity of course objectives and requirements
	5.5

	15.  Degree which course met stated objective
	5.6

	16.  Intellectual challenge, encouragement of indep. thought
	5.5

	17.  Reasonableness
	5.6

	18.  Evaluative and grading techniques
	5.6

	19.  Quality and usefulness of course text
	5.1

	General Evaluation
	

	20.  Course as a whole
	5.7

	21.  Relevance and usefulness 
	5.9

	22.  Amount learned in course
	5.6

	23.  Instructor’s effectiveness in facilitating learning
	5.7


2.1.4 Other Student Assessment:  none.

2.1.5 Other Course Director Assessment:  

2.1.5.1 As evidenced by the end-of-semester critiques, as well as by the assessment of level of achievement toward course objectives, I would say the course went extremely well.  It has always been a popular course, but I think the assessment shows we met our objectives from an academic standpoint quite clearly.  I would recommend the administration to stay the same.  We tried a change last year and the end-of-course critiques showed a dramatic drop in satisfaction of the students and overall achievement of objectives.

2.1.6 Other Instructor Assessment :  none.

2.2 
Are the Course Goals/Objectives Appropriate?  

        Yes.  No changes recommended.

2.3 Time Survey Data:

2.3.1 Data was collected throughout the semester regarding time spent outside of class by the cadets.  Lesson by lesson data was not collected, however, time associated with the four major assessment events was recorded and is presented below:

	
	Average Time (hours) spent preparing outside of class

	GR1
	2.45

	GR2
	2.80

	GR3
	2.69

	Final Project
	*Data here varied from the minimum requirement of 30 total hours to some students putting in as much as 100+ hours outside of class


2.4 Grade History Data 


2.5 Were Previous Recommendations Appropriate? 

Yes.  All changes incorporated and worked well.  Continued changes still required in some areas to be addressed next. 

3. RECOMMENDED CHANGES 
3.1 Changes to Course Goals:  None.

3.2 Changes to Course Objectives:  None.

3.3 Changes to Course Content:

Recommendation:  Course still needs a quality engineering text.

Supporting Data:  See question #19 for this course’s end-of-semester critique

Desired Outcome:  Using a text helpful to the students.  Right now the text does a great job of explaining the subsystems, but a terrible job in the engineering behind them.

Comments:  Get Lt Col Ball to hurry up on his book. 

3.4 Changes to Course Delivery

No specific recommendations, but two comments.  First, course delivery was changed back to traditional delivery format (see 1.5), and this seemed to work well.  Recommend keeping this format & flow.  Further, another lab (the Engine Lab) was added per last year’s CD recommendations.  This also worked well and I would recommend keeping it.   Second, the double-hour format worked well with regard to giving students time to complete labs and work on their projects, but I think the course could be done with one contact hour if it is in the best interest of the EM or ME program to do so.

3.5 Changes to Course Administration (Graded Events):  

No specific recommendations, but two things for next year’s CD to think about:

First, it is becoming increasingly difficult for students to work on their own cars.  The quality of final projects in which the students had “hands-on” work vs. projects which were primarily research was evident (research projects were much higher quality).  However, some students specifically take the course for the hands-on portion, so this should probably not be eliminated.  Perhaps students who are not completely convicted of doing hands-on projects should be swayed away from them.

Second, it will continue to be a difficult task to keep the course up to speed with all the advances coming out of Detroit.  The best ways I have found to do this include attending the SAE National Convention and encouraging research in the automotive field from the cadets.  

3.6 Changes to Course Policies:  None. 

3.7 Recommendations to Curriculum Assessment Committee (CAC) –  None specifically, but just a comment on the preparation time for this package.  This entire Course Review Package (CRP) was compiled in approximately three hours—drastically lower than previous CRP’s I have done.  There were some key elements to this that I think are worth sharing with other CD’s.  First, having last year’s CRP available electronically helped.  Next, compiling time data as the course progresses saves enormous amounts of time.  Third, administering student assessment of objectives as part of the end-of-course critique is invaluable.  And finally, this course lends itself to easy assessment of objectives due to the broad nature of the course objectives (i.e. specific GR questions are not targeted to objectives, rather the whole GR is tied to one broad objective).  I’m not sure this is possible with other courses—ME 490’s role in the EM and ME programs is specifically geared with broad based, systems level objectives.

3.8 Course Review Results

3.8.1 Attendees – Col Fisher (Dept Head), Lt Col Shoales (Dep for Curriculum), Capt Bowe (CD), Maj Bearden (incoming CD), Lt Col Ball (past CD), Capt Radsick (instructor), Dr Redfield (ME Program Coordinator), Dr Dennis (EM Program Coordinator), Maj Hansen (Structures Div Chief), Maj Vaught (Systems Div Chief)

3.8.2 Curriculum Assessment Committee Determinations

3.8.2.1 Recommendations approved as written with the following addition: Remove the words “the pros and cons of” from Course Objective 2.

3.8.2.2 Committee agreed to reduce contact time to a single period.  Incoming CD agreed that it was easily doable. All agreed that it was better for both Engr Mech and Mech Engr programs.

3.8.3 Additional comments from the CD:  PCRP process is working very well, start to finish time on the CRP was three hours.
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