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	Catalog Description

	
	Study of spark ignition and compression ignition engines. Influences of engine design features on performance, economy, and air pollution. Influence of the combustion process, carburetion, fuel injection and ignition characteristics on engine operation. 


	Instructor(s)

	
	Fine


	Required/Elective

	
	Elective 


	Class/Laboratory Schedule

	
	Four 50 minute classes / week.  One 50 minute engine test during Week 4.


	Prerequisites

	
	ES202, Fluid and Thermal Systems


	Textbook(s)

	
	Internal Combustion Engines, 2nd Edition, Colin R. Ferguson and Allan T. Kirkpatrick, Wiley, 2001.


	Course Objectives

	
	After successful completion of this course, students will:

	
	· Be familiar with the basics of IC engines: definitions, concepts,  engine types and configurations.

· Know some beginning level modeling techniques related to IC engines, and the calculation of some useful information from them.

· Be able to research topics of interest in the field of IC engines, and to present the findings of this research in a professional manner.

· Be able to discuss internal combustion engine related topics in a setting with professional peers.



	
	

	Course Topics

	
	Basic Engine Nomenclature, SI, CI, and configurations
Engine Performance Parameters and Concepts
Basic Engine Modeling:  Otto Cycle, Diesel Cycle,  Dual Cycle, Miller Cycle
Engine Test Procedure

Intermediate Modeling: Finite Heat Release, Spark Timing Effects in SI Engines

Thermodynamics of Gas Mixtures

Combustion Stoichiometry

High Temperature Chemical Equilibrium of Gas Mixtures

Fuel Air Otto Cycle

Friction in IC Engines

Flow Processes in Engines

Comparison of Engine Models with Engine Test Results

Emissions in IC Engines

Societal Issues

Future Trends


	Lab Topics

	
	One lab to demonstrate a wide open throttle test of an 8 cylinder SI engine


	ABET Criteria

	
	This course primarily addresses ABET Criteria a, b, c, e, f, g, h, i and j.


	Program Outcomes

	
	Contemporary Issues - An understanding of how contemporary issues shape and are shaped by mathematics, science, & engineering

When applying the principles of mathematics, science, and/or engineering to a technical problem, students will:

__x_  1. Demonstrate an awareness of how the problem is affected by social concerns and trends.

__x__  2. Demonstrate an awareness of how the proposed solution(s) will affect culture and the environment.

Communication - An ability to communicate effectively in oral, written, graphical, and visual forms

When performing communication tasks, students will:

__x_  1. Identify the readers/audience, assess their previous knowledge and information needs, and organize/design information to meet those needs.

__x__  2. Provide content that is factually correct, supported with evidence, explained with sufficient detail, and properly documented.

__x__  3. Test readers/audience response to determine how well ideas have been relayed.

__x__  4. Submit work with a minimum of errors in spelling, punctuation, grammar, and usage.

__x__ _5. Present information visually using drawings, graphs and sketches.

__x__  6.  Deliver oral presentations with clarity and professionalism.

Problem Solving - An ability to apply the skills and knowledge necessary for mathematical, scientific, and engineering practices

___x_  1.  Inspect and define the problem.

___x_  2.  Identify the basic principles and concepts that apply to the situation.

___x_  3.  Use appropriate resources to locate pertinent information.
___x_  4.  Build appropriate model(s).

___x_  5.  Solve the problem by choosing appropriate tools. (analytical, experimental, and numerical)

___x_  6.  Check a solution using appropriate criteria.

Continue to Learn and Educate One's Self                            

__x__  1.  Learn new information independently. 


	Professional Component

	
	This course provides 4 credits of engineering science, 0 credits of basic science, 0 credits of basic math, and 0 credit of engineering design.

	
	

	
	The course is mostly oriented to the analysis of existing engine systems.  In one case, the analysis is connected to the test of an engine.  The understanding of how various features of the engine influence performance is emphasized.  The process of designing engines is not addressed in this course.  It is a potential future topic, however, and so changes in the above breakdown may take place.

	Prepared by

	
	Jerry Fine, 3/24/06


