AERO 1 REVIEW VERBATIUM

CHAPTER 1

1. What does Rho (p) represent = DENSITY it is a scalar quantity

2. Power = work per unit time

3. Equilibrium flight = moments and forces \ Newtons law can an airplane be in equilibrium and be climbing = yes.

4. Trimmed flight = just moments \ Sum of the moments around the center of gravity is 0.

5. Newton’s second law Plane in a turn F-14 in a high G turn that is Newton’s second law.

6. Ambient Static pressure = Weight of column of air over a given area.

7. Temperature = the average kinetic energy of  air molecules. It also decreases with altitude at a standard lapse rate.

8. As Humidity increases density decreases.

9. Viscosity = measure of the airs resistance to flow and shearing. IS (u) “MU”

10. LSOS increases as temp goes up

11. As altitude increases LSOS decreases

12. Sound is wave motion not particle motion.

13. Standard atmosphere is engineering baseline.

14. Standard Day Static pressure is 29.92 in hg. 15C and 59F.

15. General Gas law P=pRT so if pressure is held constant than density and temp have an inverse relationship.  If density is held constant pressure and temp are directly related.

CHAPTER 2

16. Five major parts of an airplane = fuselage empennage wing landing gear and engine

17. What type of fuselage does a T 34 have=  Semi monocoque.

18. What are the three major parts of the empennage = aft fuselage vertical stabilizer and horizontal stabilizer.

19. Movement around the longitudinal axis = Roll

20. Movement around the lateral axis = Pitch controlled by elevator

21. Movement around the vertical axis = Yaw controlled by rudder

22. What is a Chord line = imaginary line through the leading edge to the trailing edge

23. Define angle of incidence = angle between the chord line of the wing and longitudinal axis.  It is how the wing is welded to the aircraft.

CHAPTER 3

24. What are the four properties of airflow = Pressure, density, Temperature and Velocity. They must remain constant over time to have steady airflow.

25. Bernoulli’s Equation what is the result of an increase of dynamic pressure (q) within a closed system = as dynamic pressure increases static pressure (Ps) decreases.

26. What does the pitot system solve for = dynamic pressure or (q) from Bernoulli’s equation to provide indicated airspeed.

27. What does a pitot tube sense total pressure.

28. Define indicated airspeed = the instrument indication for the dynamic pressure in knots that the airplane is encountering.

29. Define true airspeed = the actual velocity at which an aircraft moves through the air.

30. Define groundspeed = actual speed over ground.

31. What is calibrated airspeed for compressibility and density = True air speed

32. When you are descending at a constant indicated airspeed what happens to mach number = decrease.

33. With an increase in altitude at a constant IAS what happens to TAS = TAS increases

34. With an increase in altitude at a constant TAS what happens to IAS = IAS decreases

35. As you decend at a constant IAS what happens to TAS = TAS decreases

36. As you descend at a constant TAS what happens to IAS = TAS increases

37. Critical Mach # is when sonic airflow exists somewhere on the airplane

CHAPTER 4

38. Define pitch attitude is angle between longitudinal axis and the horizon.

39. Define relative wind = airflow the airplane experiences it as moves through the air.  Equal in magnitude and opposite in direction to the flight path.

40. Define AOA (alpha  )= Angle between the relative wind and the chordline of the wing.

41. Mean Camber line = Line drawn between the upper and lower surfaces of the airfoil.

42. Chordwise flow = Airflow over the wing that is perpendicular (at a right angle to the leading edge of the wing.  Is accelerated over the wing and produces lift.

43. Spanwise flow = Travels from the root to the tip.  Produces no lift.

44. Define lift = Component of the aerodynamic force acting perpendicular to or at a right angle to the relative wind.

45. What type AOA is required to produce zero net lift on a positive cambered airfoil = Negative.

46. What are the five variables in the coefficient of lift? =  AOA CAMBER ASPECT RATIO COMPRESSABILITY AND VISCOSITY.

47. What two factors can the pilot control = AOA CAMBER

48. How will an increase of AOA affect dynamic pressure and static pressure? = Dynamic pressure goes UP and Static pressure goes DOWN.

49. Why did static pressure go down = because dynamic pressure went up.

50. An increase in air density causes lift to increase.

51. If you want maintain a constant amount of lift while you decrease your airspeed. = Increase your AOA.

52. What variables will determine the amount of lift produced by an airfoil? = Surface area, True airspeed, Air Density.  (Coefficient of drag is not a variable of lift)

53. What types of airflow make up the boundary layer?  = Laminar and Turbulent 

54. What type of airflow is disorganized and irregular and produces more friction drag. = Turbulent.

55. What is the only cause of a stall.= Excess AOA

56. What is the only action necessary to recover from a stall? = Reduce AOA.

57. Define Clmax = point where any further increase of AOA results in decrease in Coefficient of lift.

58. For any given airfoil what will happen what’s going to happen to your units of AOA if you change airspeed bank load factor. =  AOA will stay the same.  T-34 will always stall at an AOA of 29 or 29.5.

59. What is happening when a stall occurs? = Boundary layer is separating from the upper surface of the leading edge.

60. Define Stall Speed (Vs) = minimum true airspeed to maintain level flight at Clmax AOA.

61. What is the Greatest factor affecting stall speed. =  Weight

62. Weight will do what to indicated stall speed and true stall speed. IAS will have no effect and TAS will increase.

63. What is the difference between Power on and Power off stall speeds? =  Power on stall speed will be less than Power off because part of the weight of the airplane is actually being supported by vertical component of the thrust vector.

64. Power off stall speed is greater than Power on because the total weight of the airplane must be supported by lift.

65. What are the purpose of high lift devices? =  Decrease stall speed and increase Clmax.

66. Boundary layer control devices increase boundary layer kinetic energy in what Clmax AOA. = Increase

67. What effect do BLC have on stalling AOA? = Increase stalling AOA

68. How do slats work = allows high pressure air from the lower surface boundary layer to energize the upper surface boundary layer.

69. Fixed slats are not movable BLC devices.

70. By extending your slats what effect will you have on stalling AOA and Stall speed? = AOA is going up and Stall speed is going down.

71. What type of high lift devices increase camber? = FLAPS

72. How does flap extension affect Clmax? = it increases it 

73. How does flap extension affect Clmax AOA = Decrease

74. Plain flap = is the simple hinged portion connected to the trailing edge.

75. Split Flap = Plate deflected from the lower surface of the trailing edge.

76. Fowler Flap = Increase wing surface area.

77. Rectangular wing = Root first stall tendency.

78. What planform exhibits an even stall progression and little or no warning of impending stall. = Elliptical.

79. What is purpose of stall strip = to induce the stall at the wing root.

CHAPTER 5

80. What are the three primary types of parasite drag = form friction and interference.

81. How do you significantly reduce parasite drag = streamline the shape of aircraft components.

82. How do you reduce form drag = Shape bombs like teardrop

83. What is parasite drag equation Dp=qf. = Equivalent parasite area.

84. What happens to Parasite drag when airspeed increases = Increases.

85. What happens to your Total lift Vector when you have induced drag. = Rotates AFT.

86. Finite wing has what affect on downwash it increases it what effect does it have on lift it decreases it.

87. Will an increase on Aspect Ratio reduce induced drag? = YES  what about installing winglets yes.

88. Induced drag is reduced by an increase in density velocity or wingspan. As you increase lift you increase induced drag as you increase weight increase induced drag.

89. How does induced drag vary with AOA = Directly

90. What is the effect on Total drag if an aircraft changes its AOA away from Ldmax AOA. = Total Drag increases.

91. Ldmax is the airspeed and AOA where parasite drag and induced drag are equal and considered to be most efficient.

92. Ldmax velocity is aircraft producing max total lift = NO is it at most effective AOA NO it is at its most EFFICIENT AOA. It is also producing the minimum thrust required.

CHAPTER 6

93. Can you say that thrust required is the amount of thrust to maintain equilibrium level flight? = YES Could you also say that power required is the amount of power to maintain level flight? = YES.

94. Define power available = The amount of power the engine is producing at a given throttle setting velocity and density.

95. Where does max power available occur? = FULL THROTTLE.

96. What happens when you pull back on the throttle? = Power Available decreases

97. The PT6A-25 is rated at what? = 550 SHP or 1315 but the Navy only allows us to use 425 SHP or 1015.

98. What is the equation for thrust horsepower? Shaft horsepower times Propeller Efficiency equals thrust horsepower(THP=SHP.p.e).  Propeller efficiency is always less than 1.

99. If thrust available is greater than thrust required what do you have? = Thrust excess.

100. What is going to happen when you increase weight on the thrust required curve = Up and to the Right.

101. What effects do weight have on power available = NONE

102. If an airplanes power available greater than power required what will happen if you decrease AOA. = You will accelerate.

103. If power available equals power required at a given AOA and true airspeed what type of excess do we have = NONE. What do we call this type of flight condition? = Equilibrium.

104. What will happen to your power excess as you increase altitude? =  Will decrease

105. In order to decrease your thrust excess = What would happen to weight = Increase.  What about altitude = Increase. What would you do to flaps = Extend Flaps

106. What is the net result of increase in altitude on the power required curve? = Up and to the Right

107. What happens to power available with an increase in altitude? = Power available decreases.

108. When you raise landing gear what happens to power excess. = It will increase.

109. What affect does lowering the flaps have on thrust excess = It decreases it because thrust required went up.

110. If power available is greater than power required at a constant TAS what exists. = You will be in climb.

