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	Catalog Description

	
	A common framework for engineering analysis is presented using the concepts of a system, accounting, and conservation of extensive properties, constitutive relations, constraints, and modeling assumptions. Conservation equations for mass, charge, momentum and energy, and an entropy accounting equation are developed. Applications from all engineering disciplines stress constructing solutions from basic principles.


	Instructor(s)

	
	D. E. Richards


	Required/Elective

	
	Required


	Class/Laboratory Schedule

	
	Four 50-minute lectures


	Prerequisites

	
	PH 111 – Physics I and MA 113 – Calculus III


	Textbook(s)

	
	D. E. Richards, Basic Engineering Science — A Systems, Accounting, and Modeling Approach, (Fall 2004). Course text published at Rose-Hulman.


	Course Objectives

	
	After successful completion of this course, students should be able to 

	
	•
explain and use the basic concepts in the systems, accounting, and modeling approach for engineering science.

•
discuss and use the basic principles of engineering science – conservation of mass, conservation of momentum, conservation of energy, and entropy accounting – from a systems, accounting, and modeling perspective.

•
discuss and use the systems, accounting, and modeling approach to solve problems.

•
apply the basic conservation and accounting equations with pertinent constitutive relations and constraints to construct problem-specific models of engineering systems.


	Course Topics

	
	Basic concepts of the systems, accounting, and modeling approach

Conservation of mass: mass, mass and volumetric flow rate, rate-form of conservation of mass equation, rate-form of species accounting equation.

Conservation of linear momentum: linear momentum, force transport of linear momentum, mass transport of linear momentum, rate-form of conservation of linear momentum equation

Conservation of angular momentum: angular momentum, moment of a force, moment transport of angular momentum, mass transport of angular momentum, rate-form of the conservation of angular momentum equation

Conservation of energy: energy, work transport of energy, heat transport of energy, mass transport of energy, rate-form of the conservation of energy principle, thermodynamic cycles, and cycle efficiency

Entropy accounting (second law of thermodynamics): entropy, heat transport of entropy, mass transport of entropy, reversible and irreversible processes, entropy production, efficiency of internally reversible cycles


	Lab Topics

	
	None


	ABET Criteria

	
	This course primarily addresses ABET Criteria a, e, i, and k. 


	Program Outcomes

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

1.  Inspect and define the problem.

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

4.  Build appropriate model(s).




	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.


	Prepared by

	
	Donald E. Richards, 3/17/06


