
Aero 1 Gouge

1] Scalar vs Vector

· Scalar quantities only represent magnitude.

· Vectors include magnitude and direction.

· Scalar x Scalar = Scalar

· Scalar x Vector =  Vector

· Vector x Vector = Scalar

2] Moment = F x d   Vector

3] Work = F x s   Scalar

4] Displacement is distance traveled in a certain direction.  Vector

5] Power is scalar.   Work per unit time.

6] Equilibrium

· sum of the forces equals zero

· sum of the moments equals zero

· aircraft is moving in a straight line at a constant velocity

7] Difference between equilibrium and trimmed flight.

· In trimmed flight the sum of the moments equals zero, however the sum of the forces do not necessarily equal zero

· An aircraft in equilibrium is considered to be in trimmed flight

· An aircraft in trimmed flight is not always in equilibrium.

8] What are Newton’s 3 laws?

· E A I

· First: Law of Equilibrium

· Second: Law of Acceleration

· Third: Law of Interaction

9] What is viscosity?

· A measure of the air’s resistance to flow and shearing

· Air viscosity increases with an increase in temperature (air gets more sticky the hotter it gets)

10] How does humidity affect air density?

· Air density decreases with an increase in humidity

· Humidity increases moisture, thus water molecules displace air molecules.

11] Describe static pressure

· Perpendicular to surface

· Column of air above a given area

12] How does sound travel?

· In waves or wave motion

13] How does LSOS change with an increase in altitude?

· LSOS is directly related to the temperature of the air

· Temperature decreases with an increase in altitude (alt. < 18,000ft)

· Thus LSOS decreases with an increase in altitude

14] What is standard atmosphere?

· Static Pressure   
29.92 in Hg    

1013.2 mb

· Temperature  

59 degrees F  

15 degrees C

· Average Lapse rate 
3.57 deg. F/1000ft
2 deg. C/1000ft

15] Continuity Equation

16] What is the continuity equation all about?

· Mass and energy remain constant, there is no loss

17] Gas Law

18] Required components of an airplane.

· Heaver than air fixed winged aircraft

· Driven by an engine driven propeller or a gas turbine jet

· Supported by the dynamic reaction of airflow over its wings

19] 3 major components of empennage

· Horizontal stabilizer

· Vertical stabilizer

· Aft section of fuselage

20] Lapse rate for temperature

· 3.57 deg. F or 2 deg. C decrease per every increase in 1000 ft.

21] 3 axis of an aircraft and where they run.

· Longitudinal axis runs from nose to tail

· Lateral axis runs from wing tip to wing tip

· Vertical axis runs straight up and down through center of gravity

22] What moment occurs in each axis?

· Longitudinal : rolling

· Lateral : pitch

· Vertical : yawing

23] What control surfaces cause each moment?

· Rolling : ailerons

· Pitch : elevators

· Yawing : rudders

24] Fuselage type for the T-34C.

· Semi-monocoque

25] Define angle of incidence

· Angle between longitudinal axis and the chord line of the wing

26] T-34C wing

· Positive camber

27] Define chordline

· Infinitely long line drawn through the trailing edge and leading edge of airfoil (wing)

28] Define chord

· Measure of the width of the wing

29] What are the 4 properties of steady airflow?

· The following remain constant

· Static pressure

· Density

· Temperature

· Velocity

30] Bernoulli’s Equation

· P(t) = P(s) + q   , q is dynamic pressure

· In a closed system, P(t) remains constant

31] How does the pitot-static system work?

· Pitot tube collects P(t)

· Static pressure port collects P(s)

· Black box gives IAS

32] 5 Airspeeds

· IAS

· CAS

· EAS

· TAS

· GS

33] How do you get from each airpseed.

· IAS to CAS : corrects for installation error

· CAS to EAS : corrects for compressibility error

· EAS to TAS : corrects for air density

· TAS to GS : corrects for tailwind or headwind

NOTE: 
TAS will equal IAS only under a standard day at sea level conditions



CAS and EAS errors are minimal and often times ignored

34] Define TAS

· Actual velocity at which an airplane moves through an air mass

35] Mach equation

· Ratio of TAS to LSOS

· M = TAS/LSOS

36] Critical Mach Number definition

· The free airstream Mach Number that produces the first evidence of local sonic flow

37] Define AOA

· Angle between relative wind and chordline

38] TAS rule of thumb

· TAS will be faster than IAS for ever thousand feet of altitude increase approximately 3 kts per 1,000 ft

39] Where does IAS come from?

· q (dynamic pressure) is calibrated to show IAS

40] TAS equation

41] Define relative wind

· Wind travel equal in magnitude and opposite in direction to flight path

42] What is the mean camber line?

· Line drawn halfway between the upper and lower surfaces of a wing

43] Positive camber, negative camber, symmetrical airfoil definitions.

· Positive camber : mean camber line is above chordline

· Negative camber: mean camber line is below chordline

· Symmetrical airfoil: mean camber line coincides with chordline

44] How do you get zero lift in a positive camber wing?

· Must go to a negative AOA

45] When does a symmetrical airfoil produce an AOA?

· Any change in AOA

46] Lift equation: 

47] What are the 5 items that comprise Coefficient of Lift?

· AR

· Viscosity

· Compressibility

· AOA

· Camber

48] What factors affect lift?

· Density

· Velocity

· S

· The 5 items that comprise Coefficient of Lift

49] What can you do to increase lift?

· Speed up (velocity)

· Increases AOA

· Increase Camber

50] What can you do to change Coefficient of Lift?

· Change AOA

· Change camber

NOTE: Lift is the vector that overcomes weight

Fueling scenario example:

· The only thing you should do to overcome weight is increase AOA

51] If you climb, level off, and then increase TAS, what happens to IAS?

· Also increases

52] How does Mach Number Change if I’m descending at a constant IAS?

· Mach Number is going to go down

53] Types of directional flow

· Spanwise : travels along the span of the wing, parallel to leading edge

· Chordwise: travels at right angles to the leading edge, perpendicular

54] How does air density affect lift?

· As air density decreases, lift decreases
· An increase in air density or velocity, increases lift 

55] How does surface area affect lift?

· The greater  the surface area, the greater the lift

56] Why doesn’t spanwise flow increase lift?

· Air is not accelerated over the wing

57] Boundary layer types:

· Laminar : air moves smoothly along in streamlines

· Turbulent : streamlines break up and the flow is disorganized and irregular; delays boundary layer separation because air adheres to wing

58] Describe how stalls occur

· Favorable pressure gradient and adverse pressure gradient meet forward at Aerodynamic Center

· This happens at excess angle of attack

NOTE: On exam, only excessive AOA causes a stall

59] Define pitch attitude

· Angle between the aircraft’s longitudinal axis and the horizon

60] Does pitch attitude affect AOA?

· No, pitch attitude does not affect flight path, relative wind or AOA

61] Where is q (dynamic pressure) for symmetric airfoil at positive AOA?

· On top of wing because putting a positive AOA makes the air behave as if it was hitting a positive camber wing

62] If you increase AOA what happens to q and P(s)?

· Top - q increases 

· Bottom - P(s) increases

63] If you climb 10,000 ft and level off, what happens to TAS?

· TAS increases by 3 kts per 1000ft climb. Thus increase 30 kts.

64] If you climb 10,000 ft and level off what must you do to keep Lift constant or to maintain equilibrium flight?

· Decrease  AOA to decrease C(L)

· Use lift equation for this question. You’ve increased speed (or velocity), so you much decrease something else and the only one you can affect is C(L).

65] What is a stall? What are the stall warnings for T-34C?

· Point where you’ve got excessive AOA

· Stall warning indicators: buffeting, rudder shakers, AOA indicator, AOA indexer

66] How do you recover from a stall?

· Decrease AOA

67] Stall speed equations for VS and IASS.

68] 3 Good things about slots and slats

· Higher Clmax AOA in degrees

· Lower stall speed

· Increased AOA

69] What happens with flaps?

· Higher Clmax




· Lower stall speed

· ** Note: no increased AOA. AOA decrease because camber is increased.

70] How does a slot work?

· High pressure air from the leading edge stagnation point is directed through the slot

· Slot acts as a nozzle converting the static pressure into dynamic pressure

· The high K.E. air leaving the nozzle increases the energy of the boundary layer and delays separation

71] Aerodynamic force components

· Lift : acts perpendicular to wing

· Drag : acts parallel and same direction as relative wind

72] How is DI created?

· On a finite wing downwash doubles the upwash

· The double downwash cause a change in your RW vector, thus decreasing AOA.

· Lift is always perpendicular to RW, so Lift vector shifts aft creating vertical and horizontal components.

· The horizontal component is induced drag

· The vertical component is your new effective lift and is lower than original lift

73] If you increase AOA, what happens to CL at CLmax?

· Goes down, because you have less camber over wing thus less static pressure pushing up on wing

74] T-34C AOA units associated with stall.

· 29 to 29.5 units

75] Describe Power-On vs Power-off Stalls and which is preferred

· Power-On stall speed will be less than the Power-Off because at high pitch attitudes part of the weight of the aircraft is supported the vertical component of thrust

· Power-On stall is preferred simply because of the lower stall speed

76] Describe automatic slot

· Slats used at the leading edge of a wing that form a slot

77] What is a vortex generator for?

· Increases air over the airfoil. Found on harriers which have anhedral wings which are unstable.

78] T-34C engine characteristics

· Engine type PT6A-25

· Sea level flat rated engine capacity
550 SHP
1315 ft lb torque

· Navy rated engine capacity

425 SHP 
1015 ft lb torque

79] What do you set PA to in equilibrium flight?

· Set  PA to PR

80] What is TE equation?

· TE = TA – TR

81] How does PA change with advance in power lever?

· Increases

82] If PA = PR is there an excess of Power?

· No

83] What type of taper do T-34C wings have and why?

· Moderate taper

· To reduce airplane weight

· Improve structural stiffness

· Reduce wingtip vortices

84] How do we eliminate even stall progression on the moderately tapered T-34C wings? (Different wording) What 3 things do we use to cause tall at the root of the wings?

· Geometric twist : decrease in angle of incidence from wing root to wing tip ;   T-34C is twisted 3.1 degrees

· Aerodynamic twist : decrease in camber from wing root to wing tip ; positive camber wings stall at lower angles of attack, so we reduce it at wing tip 

· Stall strips place at the root of the wing

· ** Note: we do not use stall fences on T-34C

85] Which wings have stall root tendencies?

· Rectangular shaped

86] Which wings have wing tip stall tendencies?

· Swept wings

· High taper wings

87] Which wings have even stall progressions?

· Elliptical wings

· Moderate taper wings

88] 2 equations for DI

89] 3 types of parasitic drag

· Form drag : reduced by streamlining

· Friction drag : reduced by painting, cleaning, waxing or polishing

· Interference drag : minimized by proper fairing and filleting
90] How do you reduced induced drag?

· Winglets

· Wing tip devices

· Also look at formula

91] What do vortex generators have to do with induced drag?

· Nothing, they only affect boundary layer separation

92] When are DP and DI are equal?

- At L/D Max

93] What AOA is most effective?

· CLMAX AOA is most effective 

94] What AOA is most efficient?

· L/D Max AOA

Note: For thrust and power curves assume: 


1] Equilibrium flight


2] Standard Day at Sea Level Conditions


3] Fixed pitch prop


4] Fuel flow is directly related to power

95] If you are flying right over L/D Max AOA what is TR ? what is PR?

· Minimum thrust. This is the point where the TR curve is at L/D max.

· Power required is up and to the right of L/D Max

· **Note : Thrust and Power required are the same for jets and props

96] Where is L/D max on the PR curve?

· To the right

97] What 3 factors affect PA and TA?

· Velocity

· Density

· Throttle setting

98] THP equation for prop

· THP = SHP x p.e.

99] If you decrease AOA how does that affect induced drag?

· If you decrease AOA that will increase V which means that induced drag will decrease
100] Name all flaps and list characteristics of each

· Plain flap : increase lift and drag

· Split flap : causes a dramatic increase in drag

· Slotted flap : incorporates BLC w/ camber change

· Fowler flap : incorporates BLC and increases surface area w/ camber change

· Leading edge flaps : change wing camber at leading edge instead of trailing edge

T-34C Characteristics:

Physical

Fuselage type : semi-monocoque  28ft  8in

Landing gear : tricycle

Wing type : cantilever

Dihedral angle : 7 deg

AOI : 4 deg

Flap type : slotted

Geometric twist : 3.1 deg

Prop type : variable pitch

Flight

CLMAX AOA : 29 to 29.5 units

Stall warning : buffeting, rudder shakers, AOA indexer, AOA indicator

Performance
Engine type : PT6A-25

Sea level flat rating : 550 SHP, 1315 ft lb torque

Navy limited sea level rating : 425 SHP, 1015 ft lb  torque
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