ME 305 Exam 1 Review Sheet (28-Feb-06)
Assumed Knowledge

-Boundary Layer

-Boundary Layer Thickness

-Velocity Profile

-Viscosity

-Wall Shear Stress

-Reynolds Number

-Laminar Flow

-Transition (point, region)

-Critical Reynolds Number

-Turbulent Flow

-Skin Friction Drag

-Pressure Drag

-Manometers, Manometer Equation

-Equation of State for Ideal Gas

-Cons. of Mass, Momentum, and Energy

-Entropy Accounting

-Isentropic Process for Ideal Gas

-Bernoulli’s Equation

-Lift & Drag coefficient
------------------------------------------------------------------------------------------------------------
Standard Atmosphere

- Altitude: Geometric, Pressure, Density, Temperature

-Hydrostatic Equation

-Isothermal Region

-Gradient Region

Airspeed Measurement

-Pitot-Static Tube

- Pressure: Total, Static, Dynamic

-Stagnation Point

- Airspeed: Indicated, Calibrated, Equivalent, True

-Ground Speed

-f Factor

-Position Error

Important Flow Concepts

-Speed of Sound
-Mach Number

-Euler’s Equation

-Pressure Distribution

-Shear Stress Distribution

-Inviscid vs Viscous Flow

-Flow Separation

-Adverse Pressure Gradient

-Favorable Pressure Gradient

Flow Regimes

-Subsonic

--Incompressible

--Compressible

-Transonic
--Sonic
-Supersonic

--Hypersonic

Wind Tunnels vs. Atmospheric Flight
Airfoils

-Infinite Wing

-Airfoil, Chord, Camber

-Mean camber line

-Leading, trailing edge

-Angle of attack

-Aerodynamic center

-Lift, drag and moment coefficient

-Zero-lift angle of attack

-Stall angle of attack

-Max lift coefficient

-Center of pressure

-Pressure Coefficient

-Critical Mach Number

-Wave Drag

-Prandtl-Glauert rule

-Compressibility corrections
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Finite Wings

-Aspect Ratio

-Vortex, Downwash, Induced Drag

-Geometric Angle of Attack

-Induced Angle of Attack

-Effective Angle of Attack

-Induced Drag Coefficient

-Span Efficiency Factor

-Drag Due to Lift

-Wing Drag Polar

-Lift Curve Slope

-Effect of tail on CL
-Wing Sweep

-Aircraft Drag Polar

High-Lift Devices

-Stall Speed

-Flaps
Aircraft Performance

Equations of Motion

-Steady, Level, Unaccelerated Flight (SLUF)
Propulsion

Thrust Curves

--Parasite Thrust Required

--Induced Thrust Required

--Thrust Available

Power Curves

--Parasite Power Required

--Induced Power Required

--Power Available

Range & Endurance

-Specific Fuel Consumption

-L/D max

-Altitude, Weight Effects

Gliding Flight

-max range, min sink
Climbs

-Rate of Climb

-Climb Angle

-Excess Power

Take-Off and Landing

Turns

-Level turning performance

-Pull-up, Pull-down

-Bank angle, load factor, turn radius

V-n Diagrams

-g-limit

-stall limit

-Max q limit

-Corner velocity

Energy Method

-Total aircraft energy

-Specific energy

-Energy height

-Specific excess power

-Minimum time-to-climb

-Level acceleration

Stability and Control

-Static Stability

-Trim angle of attack
-Trim Speed

-Aerodynamic Center

-Canard

-Downwash

-Tail Volume Ratio

-Neutral Point

-Static Margin

Orbital Mechanics

-trajectory equations

-eccentricity

-period of orbit

