	Engineering Science
	ES 202
Fluid & Thermal Systems


	Catalog Description

	
	Conservation and accounting equations applied to fluid and thermal systems.  Fluid and thermodynamic properties of pure substances.  Open and closed systems hydrostatics.  Dimensional analysis.  Mechanical energy balance and pipe flow.  Lift and drag. 


	Instructor(s)

	
	C. Lui, A.R. Mech, D.E. Richards, L.W. Sanders


	Required/Elective

	
	Required. 


	Class/Laboratory Schedule

	
	Three 50-minute lectures every week and one 100-minute lab every 3 weeks


	Prerequisites

	
	ES 201 – Conservation & Accounting Principles


	Textbook(s)

	
	Fundamentals of Thermal-Fluid Sciences, 2nd Edition, Yunus A. Cengel and Robert H. Turner, McGraw Hill, 2005.


	Course Objectives

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

	
	•
apply fundamental conservation principles to analyze a thermodynamic process which involves a real substance as the working fluid and quantify its performance.

•
perform hydrostatic force and moment analysis on a submerged surface.
•
apply fundamental engineering principles or empirical relations to analyze fluid dynamical problems in both internal and external flow situations.


	Course Topics

	
	Thermodynamic properties of real substances and ideal gases
Isentropic efficiency of compressor/turbine

Simple power and refrigeration cycles

Hydrostatics: force and moment analysis

Mechanical energy balance: with and without fluid friction

Major and minor losses in internal flow

Drag (skin friction and pressure) and lift in external flow

Fundamentals of boundary layer

Dimensional analysis 


	Lab Topics

	
	Thermodynamic analysis using computer software (Engineering Equation Solver)

Dimensional analysis

Major and minor losses in pipe flow, static and stagnation pressure measurements


	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.

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

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

3. Analyze the data and draw supportable conclusions from the result.
 


	Professional Component

	
	This course provides 3 credits of engineering science, 0 credits of basic science, 0 credits of basic math, and 0 credit of engineering design.

	
	

	
	


	Prepared by

	
	Calvin Lui, 5/3/06


