EA332 Course Syllabus

Spring 2007

	Week
	Subject
	Topics
	Laboratory Assignment
	Reading(
	Practice Problems

	1

(08 Jan)
	Introduction

Overview
	· Units (and the lbm)
· Mathematical conventions
	
	§1.1-1.4
	1.3

	
	Concept Review Flow Regimes
	· Thermodynamics concepts
· Definition of the flow regimes (in terms of M)
	
	
	1.5

	2

(16 Jan)
	Control Volume Analysis I
	Off (MLK Day)
	Determining γ for helium, carbon dioxide, and air
	§2.1-2.7
	

	
	
	· The substantive derivative
· Reynolds transport theorem

· Conservation of mass

· Conservation of energy
	
	
	2.4; 2.11; 2.14
Review check test

	3

(22 Jan)
	Control Volume Analysis II
	· Entropy
· Pressure-energy equations
	
	§3.1-3.9
	3.2; 3.5; 3.8; 3.10; 

	
	
	· Momentum equation
	
	
	3.17; 3.21

	4
(29 Jan)
	Introduction to Compressible Flow
	· Speed of sound
· Wave propagation
	
	§4.1-4.7
	4.3; 4.4; 4.6; 4.9; 

	
	
	· The isentropic relations
· h-S and T-S diagrams
	
	
	4.13; 4.14; 

	5

(05 Feb)
	Varying-area Adiabatic Flow I
	· Perfect gases without losses
	Supersonic Nozzle Flows
	§5.1-5.6
	5.1; 5.8; 

	
	
	· Perfect gases with losses
· Isentropic tables
	
	
	5.9; 5.11; 5.13

	6

(12 Feb)
	Varying-area Adiabatic Flow II
	· Nozzle operation
	EXAM 1
	§5.7-5.11
	5.17; 5.18

	
	
	· Nozzle/diffuser performance
	
	
	5.20;5.23

	7

(20 Feb)
	Standing Normal Shocks
	Off (Presidents Day)
	Measurements of normal shocks (sphere)
	§6.1-6.10
	6.4; 6.5

	
	
	· Shock analysis
· Shock relations/tables

· Shocks in nozzles/diffusers
	
	
	6.7; 6.16

	8

(26 Feb)
	Moving Normal Shock Waves
	· Velocity superposition
	
	§7.1-7.3

+ handouts
	7.13

	
	
	
	
	
	7.15

	9

(05 Mar)
	Oblique Shock Waves
	· Tangential superposition
	Measurements of oblique shocks (wedge)
	§7.4-7.8
	7.16

	
	
	· Oblique shock analysis
· Boundary conditions
	
	
	

	Spring Break

	10

(19 Mar)
	Prandtl-Meyer Flow
	· Arguments for isentropic turning flow
· Prandtl-Meyer analysis
	
	§8.1-8.10
	8.2; 8.3

	
	
	· Over/under expanded flow
· Supersonic airfoils
	
	
	

	11

(26 Mar)
	Fanno Flow
	· Working equations
	Measurements of shocks/expansions

- or -

Fanno tube experiment
	§9.1-9.11
	

	
	
	· The reference state and applications

· Friction choking
	
	
	

	12

(02 Apr)
	Rayleigh Flow
	· Working equations
· The reference state and applications
	EXAM 2
	§10.1-10.11
	

	
	
	· Thermal choking
	
	
	

	13

(09 Apr)
	· Real Gas Effects
	· Physical interpretation
· Semi-perfect and real gase behavior
	
	§11.1-11.8
	

	
	
	· Variable- γ flows
	
	
	

	14

(16 Apr)
	Linearized Flow Analysis I
	· Velocity potential
	
	handouts
	

	
	
	· Linearized subsonic flow
	
	
	

	15

(23 Apr)
	Linearized Flow Analysis II
	· Linearized supersonic flow
	
	handouts
	

	
	
	· Applications
	
	
	


(	FUNdamentals of Gas Dynamics, 2nd Edition, Zucker and Biblarz, 2002.





