EA203 Course Syllabus

Fall 2006

EA203 – Principles of Aerospace Engineering I
Asst. Professors E. Hallberg and D. Miklosovic, RADM C. Steidle
Required Textbooks:
Introduction to Flight, 5th edition, Anderson, J. D.
Suggested Reading:
Illustrated Guide to Aerodynamics, Hubert C. Smith
Visions of a Flying Machine, Jakab, P.L. 
Inventing Flight, Anderson, J. D. 
Aerodynamics for Naval Aviators, Reprint edition, FAA
Aerospace Design Engineers Guide, 5th edition, AIAA
	Week
	Subject
	Topics
	Laboratory Assignment
	Reading
	Practice Problems

	1

(21 Aug)
	Introduction
	· Expectations
· The Wright Brothers and the Four Pillars
	The “Problem-Solving Process”

Lab 1: Technical Writing
	§1.1-1.11
	Enroll in BlackBoard

	
	Fundamentals
	· Nomenclature: Airplane components and configurations

· Nomenclature: Spacecraft components and configurations

· Units
	
	§2.6-2.9

§2.1-2.5
	2.1, 2.3, 2.4

	2

(28 Aug)
	The Atmosphere I
	· The Equation of State
· Composition

· Layers and “Limits”

· Flight Envelopes
	Dragonfly Project: Introductory brief

Lab 2: Aerostatics
	
	

	
	
	· The Hydrostatic Equation
· Geopotential Altitude
	
	§3.1-3.3
	

	3

(04 Sep)
	The Atmosphere II:

Applications
	· Isothermal Layers

· Gradient Layers
	Field Trip to National Air & Space Museum
	§3.4
	3.1, 3.2, 3.4, 3.10

	
	
	· The Standard Atmosphere
· Pressure and Density Altitudes
	
	§3.5-3.6
	

	4
(11 Sep)
	Basic Aerodynamics I
	· The Continuity Equation
· Incompressible Flows
	Dragonfly Project: Initial test flights
	§4.1-4.2
	

	
	
	· The Momentum Equation
	
	§4.3-4.4
	

	5

(18 Sep)
	Basic Aerodynamics II: Applications
	· Bernoulli’s Equation

· Pressure “components”
	Lab 4: Airspeed Determination
	
	4.1-4.5, 4.20, 4.21

	
	
	· Airspeed Measurement

· Low-Speed Wind Tunnels
	
	§4.10-4.11.1

§4.12.2

§4.24
	

	6

(25 Sep)
	Viscous Flow I
	· Boundary Layers
· Flow Transition
	EXAM 1
	§4.15, 4.19 (NOTE: Skip §4.16-4.18)
	

	
	
	· Pressure Gradient
· Flow Separation
	
	§4.20-4.21

§4.25-4.26
	

	7

(02 Oct)
	Airfoils I
	· Definitions

· Geometry

· Nomenclature

· NACA Airfoil Series
	Lab 3: Introduction to Programming
	§5.1-5.2
	

	
	
	· Force and Moment Coefficients
· Airfoil Section Data
	
	§5.3-5.4
	5.2, 5.3, 5.6

	8

(09 Oct)
	
	Off (Columbus Day)
	Lab 6: Drag on Basic Shapes
	
	

	
	Airfoils II
	· Pressure Coefficient

· Lift Determination
	
	§5.6-5.7
	5.7, 5.8, 5.9

	9

(16 Oct)
	Airfoils III
	· High Lift Devices
· Circulation Theory of Lift
	Lab 7: Airfoil Lift Determination
	§5.17

§5.19
	

	
	Aerodynamic Drag Components
	· Pressure Drag
· Friction Drag
· Golf Ball Aerodynamics
	
	§5.18
	5.31

	10

(23 Oct)
	Finite Wings
	· Induced Drag

· 3D Effects
	Lab 8: Circulation and High Lift Devices (Smoke Tunnel)

Lab 9: Delta Wing Vortex Lift (Water Tunnel)
	§5.5, 5.13-5.15
	

	
	
	· Span Efficiency Factor

· Drag Polars for Wings
· Swept Wings (optional)
	
	§5.16
	5.21, 5.23

	11

(30 Oct)
	Performance I
	· Oswald Efficiency Factor
· Drag Polars for Airplanes
· Equations of Motion
	EXAM 2
	§6.1-6.2
	

	
	
	· Thrust Required for 1-g flight
· Power Required for 1-g flight
	
	§6.3-6.7


	6.1, 6.2, 6.23

	12

(06 Nov)
	Performance II
	· Steady, Level Flight
· Climbing and Gliding Flight
	Dragonfly Lab
	
	6.3, 6.6, 6.9

	
	
	Off (Veteran’s Day)
	
	§6.8-6.9
	

	13

(13 Nov)
	Performance III
	· Ceilings and Time-to-Climb
	Dragonfly Lab
	§6.10-6.11
	

	
	
	· Turn Performance
· Load Factor
	
	§6.17
	6.20

	14

(20 Nov)
	Stability & Control I
	· Definitions: Static and Dynamic Stability
· Aircraft Moments

· Control Effects
	No labs (field trip comp. time)
	§7.1-7.3
	7.1

	
	
	Off (Thanksgiving)
	
	
	

	15

(27 Nov)
	Stability & Control II
	· Absolute AOA

· Longitudinal Static Stability
	Dragonfly Project: Final test flights
	§7.4-7.9
	7.2, 7.3

	
	
	
	
	
	

	16

(04 Dec)
	Stability & Control III
	· Neutral Point

· Static Margin
	Semester review session
	§7.10-7.11
	7.6

	
	
	
	
	
	


