	Engineering Systems
	ES205
Analysis and Design of Engineering Systems


	Catalog Description

	
	Conservation and accounting principles are used to model engineering systems comprising mechanical, electrical, fluid, and thermal elements. Dynamic behavior and performance criteria are characterized in the time and frequency domains. Topics include block diagrams, deriving and solving differential equations of motion, experimental parameter identification and model validation, teaming, and reporting engineering results


	Instructor(s)

	
	 Black,  Cornwell,  Merkel,  Moore


	Required/Elective

	
	Required. 


	Class/Laboratory Schedule

	
	Three 50-minute lectures and one 150-minute lab per week.


	Prerequisites

	
	MA 222, ES202, ES203, ES204


	Textbook(s)

	
	No textbook  


	Course Objectives

	
	After successful completion of this course, students will:

	
	•
integrate the material learned in ES202, ES203, ES204, and MA222.  

•
to deepen students’ understanding of engineering system modeling, simulation,
analysis, and design.




	Course Topics

	
	Review of 1st and 2nd order DE equations and solutions 

Translational and rotational mechanical system modeling

Simple electrical system modeling

Operational amplifier systems

DC motor modeling

1st and 2nd order system characteristics and parameters.

Model generation from experimental dynamic system response

Fluid systems and hydraulic system modeling

Heat transfer and thermodynamic system modeling

System response to step inputs

System response to harmonic inputs

Frequency  and teat transfer

Use and meaning of Bode plots

Combination system modeling

 


	Lab Topics

	
	Using Matlab and Simulink to simulate and plot dynamic system responses.

Mass Spring Damper System Characteristics

DC motor-generator system response

Fluid tank draining system response

Thermodynamic characteristics of thermocouple response modeling

Forced frequency response of a mass spring damper system



	ABET Criteria

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


	Program Outcomes

	
	Ethics – A recognition of ethical and professional responsibilities

When given the opportunity, students will:

_____  1. Demonstrate knowledge of professional codes of ethics.

_____  2. Evaluate the ethical dimensions of professional engineering, mathematical, and scientific practices.

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:

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

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

Global - An ability to recognize the impact of global societies on citizens and professionals

When given the opportunity, students will:

_____  1. Demonstrate an awareness of the development of cultures and societies.

_____  2. Show an awareness of the relationships of nations and the interdependence of peoples around the globe.

Culture - An ability to understand diverse cultural and humanistic traditions

When given the opportunity, students will:

_____  1. Perform, interpret, analyze or otherwise engage in artistic, literary, and/or other forms of culture.

_____  2. Recognize the importance of contributions of peoples from other cultures to the students’ professions and personal lives.

_____  3. Evaluate an issue or problem from other cultural perspectives.

Teams - An ability to work effectively in teams

When assigned to teams, students will:

___√__  1. Share responsibilities and duties, and take on different roles when applicable.

___√__  2. Analyze ideas objectively to discern feasible solutions by building consensus.

___√__  3. Develop a strategy for action.

_____  4. Listen openly, actively and critically.

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

When performing communication tasks, students will:

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

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

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

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

___√__  5. Present information visually using drawings, graphs and sketches.

___√_  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

___√__  1.  Inspect and define the problem.

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

______  3.  Use appropriate resources to locate pertinent information.
___√__  4.  Build appropriate model(s).

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

___√_  6.  Check a solution using appropriate criteria.

Interpreting Data - An ability to interpret graphical, numerical, and textual data

___√__  1. Collect and present data in an accurate and orderly way.

___√__  2. Use appropriate statistical procedures to analyze and evaluate the information contained in a data set.

___√__  3. Analyze the data and draw supportable conclusions from the result.
Experiments - An ability to design and conduct experiments

_____  1. Identify the problem and develop a hypothesis.
_____  2. Select measurement techniques to collect appropriate data and justify that selection.
_____  3. Estimate experimental uncertainties.

Design - An ability to design a product or process to satisfy a client's needs subject to constraints

_____  1.  Understand the problem.
_____  2.  Develop a design specification that addresses customer/client needs and constraints.
_____  3.  Carry out a conceptual design by generating multiple solutions that address the issues above, evaluating the feasibility of the solutions, and choosing the appropriate solution.
_____  4.  Carry out a detail-level design using appropriate design tools and methodologies.
_____  5.  Test and refine the implementation until the product or process design specifications are met or exceeded.
_____  6.  Document the finished product or process as appropriate for the discipline according to standard practice.
_____  7.  Present and transfer the product or process and documentation to the client.


Continue to Learn and Educate One's Self                            

_____  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.

	
	

	
	While there are design aspects built into the classwork assignments in open ended problems, the vast majority of the course is based on analysis of well defined problems.  While simulation may be commonly used for design, developing simulation and models is primarily analysis.


	Prepared by

	
	Clark T. Merkel, 3/10/06


